l A R T I s A N® Full-service, independent repair center
with experienced engineers and technicians on staff.
‘ e HLNSIEER R OUR We buy your excess, underutilized, and idle equipment

along with credit for buybacks and trade-ins.

YO U r defin il.ive SO U rce sgl;zzﬁﬁqﬁ:;gnj:rii:ic:l?s exactly as you specify.
for quality pre-owned
e Critical and expedited services ¢ Leasing / Rentals / Demos

eq ul p men 1- * In stock / Ready-to-ship * ITAR-certified secure asset solutions

Expert team | Trust guarantee | 100% satisfaction

Artisan Technology Group

(217) 352-9330 I sq|es@qrﬁsqnfg,com I Qrﬁsqmg_com All trademarks, brand names, and brands appearing herein are the property of their respective owners.

Visit our website - Click HERE


tel:2173529330
mailto:sales@artisantg.com
https://artisantg.com
https://www.artisantg.com/Search.aspx?q=Trimble_TSC1_Manual_202171111215.pdf

e Survey Controller

Reference Manual






Trimble Survey Controller

Reference Manual
Volume 1

Version 7.7
Part Number 32968-70-ENG

@ Trimble. January 2001



Corporate Office

Trimble Navigation Limited
Documentation Group

645 North Mary Avenue

Post Office Box 3642

Sunnyvale, CA 94088-3642

U.SA.

Phone: +1-408-481-8940, 1-800-545-7762
Fax: +1-408-481-7744

www.trimble.com

Copyright and Trademarks

© 1999-2001, Trimble Navigation Limited. All
rights reserved. The Sextant logo with Trimble,
GPS Pathfinder, and GPS Total Station are
trademarks of Trimble Navigation Limited,
registered in the United States Patent and
Trademark Office.

The Globe & Trianglelogo with Trimble, 4600L S,
7400MSi, CMR, CMR Plus, FastStatic, GPLoad,
GPS Total Station, GPSurvey, Micro-centered,
MS750, NavTracXL, Office Support Module I,
Pathfinder Card, PowerLiTE, QuickPlan,

Rapid point, Series 4000, Site Surveyor 4400,
Site Surveyor SE, Site Surveyor Si, Super-trak,
TDC1, Trimble Geomatics Office, Trimble
Survey Controller, Trimble RoadLink, Trimble
Survey Office, TRIMCOMM, TRIMMAP,
TRIMMARK Il, TRIMMARK lle,
TRIMMARK Rover, TRIMNET, TRIMTALK,
TSC1, and WAVE are trademarks of Trimble
Navigation Limited.

All other trademarks are the property of their
respective owners

Release Notice

Thisisthe January 2001 release (Revision A) of
Volume 1 of the Trimble Survey Controller
Reference Manual, part number 32968-70-ENG.
It appliesto version 7.7 of the Trimble Survey
Controller™ software.

Software and Firmware Limited Warranty

Trimble warrants that this Trimble software
product (the “ Software”) shall substantially
conform to Trimble's applicable published
specifications for the Software for a period of
ninety (90) days, starting from the date of
delivery.

Warranty Remedies

Trimble's soleliability and your exclusive remedy
under the warranties set forth above shall be, at
Trimble's option, to repair or replace any Product
or Software that fails to conform to such warranty
("Nonconforming Product") or refund the
purchase price paid by you for any such
Nonconforming Product, upon your return of any
Nonconforming Product to Trimble.

Warranty Exclusions

Thesewarranties shall be applied only in the event
and to the extent that: (i) the Products and
Software are properly and correctly installed,
configured, interfaced, stored, maintained and
operated in accordance with Trimbl€e's relevant
operator's manual and specifications, and; (ii) the
Products and Software are not modified or
misused. The preceding warranties shall not apply
to, and Trimble shall not be responsible for, any
claim of warranty infringement is based on (i)
defects or performance problems that arise from
the combination or utilization of the Product or
Software with products, information, systems or
devices not made, supplied or specified by
Trimble; (ii) the operation of the Product or
Software under any specification other than, or in
addition to, Trimble's standard specifications for
its products; (iii) the unauthorized modification or
use of the Product or Software; (iv) damage
caused by lightning, other electrical discharge, or
fresh or salt water immersion or spray; or (v)
normal wear and tear on consumable parts (e.g.,
batteries).



THE WARRANTIES ABOVE STATE TRIMBLE'S
ENTIRE LIABILITY AND YOUR EXCLUSIVE
REMEDIES PERFORMANCE OF THE PRODUCTS
AND SOFTWARE. EXCEPT AS EXPRESSLY
PROVIDED IN THIS AGREEMENT, TRIMBLE
FURNISHES THE PRODUCTS AND SOFTWARE
AS-IS, WITH NO WARRANTY, EXPRESS OR
IMPLIED, AND THERE IS EXPRESSLY
EXCLUDED THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. THE STATED EXPRESS
WARRANTIES ARE IN LIEU OF ALL
OBLIGATIONS OR LIABILITIES ON THE PART
OF TRIMBLE ARISING OUT OF, OR IN
CONNECTION WITH, ANY PRODUCTS OR
SOFTWARE. SOME STATES AND
JURISDICTIONS DO NOT ALLOW LIMITATIONS
ON DURATION OF AN IMPLIED WARRANTY, SO
THE ABOVE LIMITATION MAY NOT APPLY TO
YOU.

Limitation of Liability

TO THE MAXIMUM EXTENT PERMITTED BY
APPLICABLE LAW, TRIMBLE SHALL NOT BE
LIABLE TO YOU FOR ANY INDIRECT, SPECIAL,
OR CONSEQUENTIAL DAMAGES OF ANY KIND
OR UNDER ANY CIRCUMSTANCE OR LEGAL
THEORY RELATING IN ANY WAY TO THE
PRODUCTS OR SOFTWARE, REGARDLESS
WHETHER TRIMBLE HAS BEEN ADVISED OF
THE POSSIBILITY OF ANY SUCH LOSS AND
REGARDLESS OF THE COURSE OF DEALING
WHICH DEVELOPS OR HAS DEVEL OPED
BETWEEN YOU AND TRIMBLE. BECAUSE SOME
STATES AND JURISDICTIONS DO NOT ALLOW
THE EXCLUSION OR LIMITATION OF LIABILITY
FOR CONSEQUENTIAL OR INCIDENTAL
DAMAGES, THE ABOVE LIMITATION MAY NOT
APPLY TO YOU.

IN ANY CASE, TRIMBLE'S SOLE LIABILITY,
AND YOUR SOLE REMEDY UNDER OR FOR
BREACH OF THIS AGREEMENT, WILL BE
LIMITED TO THE REFUND OF THE PURCHASE
PRICE OR LICENSE FEE PAID FOR THE
PRODUCTS OR SOFTWARE.






Contents

Please see Volume 2
for Chapters 10-23 and Appendixes D-G

About This Manual

Scopeand Audience. . . . . ... e XXV
Related Information. . . . . . . . . . . ... .. ... XXVi
Technical Assistance . . . . . . ... ... . .. . XXVii
Your COmments. . . . . . . v v i e e e e XXVii
Document Conventions . . . . . . . . . . . . i XXViil

1 Surveying with GPS

Introduction. . . . . . . . ... e 2
Advantages . . . . . . . . . e 2
Overview of the Global PositioningSystem . . . . ... ... ... .. 2
SatellitesinSpace . . . . .. ... 2
ControllingtheGPS . . . . . . . . . ... ... ... . ..... 3
Usersof GPS. . . . . . . . . . . 3
Satellite Signalsand GPSReceivers . . . . . . . ... ... ... ... 3
Codeand PhaseMeasurements . . . . .. ... ......... 4
GPSSurveyingConcepts. . . . . . . . . .o 4
GPSSurveying Techniques. . . . . . . . . ... ... ... ... ... 5
Kinematic . . .. ... .. ... ... ... . . . .. 5
Differential . . . . . . ... .. ... . ... 6
FastStatic. . . . . . ... . . . 7
Techniquesfor Survey Tasks . . . . . . . . . .. ... ... ... ... 7
Control SUrVEYS . . . . . . . . e 7

Trimble Survey Controller Reference Manual Volume 1 v



Contents

Vi

TopographiC SUrVeYS. . . . . . . . v o o e e 8
Stakeout . . ... 8

The TSC1 Data Collector

Introduction. . . . . . .. ... 12
Turning the TSC1 DataCollector Onand Off . . . . . ... .. ... 15
SCreen . . . . . e 15
Contrast. . . . . . . . . . e 15
Backlight. . . . . . ... ... . ... . 15
Rebooting . . . . . . . . . . . . . . e 16
WarmBoot. . . . . .. ... 16
ColdBoOt . . . . . . . . e 17
DataCapacity (Memory) . . . . . . . . . . . i 17
Red-TimeSurveys. . . . . . . . . . . . . . . ... .. ..., 18
Postprocessed Surveys. . . . . . . . . ... . 0. 18
Operating Temperature and Humidity Ranges . . . . . . . ... ... 20
Power Sources . . . . . . ... 21
Battery Status. . . . . . . ... 21
Low Battery Warnings. . . . . ... ... ... ........ 22
Rechargingthe TSC1Battery. . . . . . . . . . ... ... ... ... 23
UsingtheACAdaptor . . . . . ... ... ... ........ 23
Using the Office Support Module Il Charger . . . . . .. ... 24
UsingtheBattery Charger . . . . . . ... ... ... ..... 24
UsingalLow VoltagePower Supply . . . . . . ... ... ... 28
Usingthe9V TSC1 Battery Adaptor. . . . ... ... .. ...... 30
Ports. . . . . e 31
Maintenance. . . . . . . . .. 32
Upgrading the Trimble Survey Controller Software . . . . . ... .. 32

Trimble Survey Controller Reference Manual Volume 1



Contents

General Operation

Introduction. . . . . . . . . .. 34
TheTSClKeypad . . . . .. .. ... .. . . . ... 35
HardKeys . . . . . . . . ... . 36
AlternateKeys . . . . . . . ... L 36
Softkeys . . . . ... 37
MenuKey . .. ... .. . ... .. ... 37
NextKey . . . . . . . e 37
HelpKey. . . . . ... . e 38
SampleScreen Displays . . . . . . . .. ... 39
StatusLineDisplay. . . . . ... .. ... ... 0 ... 42
Menus. . . . . . . 46
DataFields . . . ... ... ... . . . ... 49
EnteringData. . . . ... ... ... ... ... 49
Editing DetailsinaFied. . . . ... ... ........... 50
UsingQuadrantBearings . . . . . ... ... ......... 50
Usingtheln-Field Calculator . . . . ... ... ........ 51
TSC1 Controller Settings. . . . . . . . . . . oo 54
Time/Date . . . . . . . . ... 54
Language. . . . . . . . . . 55
Hardware. . . . . . . . . . .. . ... 55
ReviewingtheDatabase . . . . ... ... ... ... ... ..... 57
Coordinate View Setting. . . . .. ... ... .. ....... 58
Deleting and Undeleting Points, Lines, or Curves. . . . . . .. 59
RespondingtoMessages . . . . . . . .. . ... . .. ... 61
Warningsand ErrorMessages . . . . . . . . ... 61
StatusLineMessages . . . . . ... 61
Auto-ConnectingtoaniInstrument . . . . . ... ... ... ..... 62

Trimble Survey Controller Reference Manual Volume 1 vii



Contents

4

Viii

GPS Survey Preparations

Introduction. . . . . . . . . .. 64
Coordinate Systems. . . . . . . . ... 64
Field Reconnaissance. . . . . . . . . . . . oo v i it i 64
ChoosingaGPSSurvey Type. . . . . . . . . . oo v v i i e 65
Planning Field Observations . . . . . ... ... ... ........ 68
Satdlite Availability . . . .. ... ... ... 68

Coordinate Systems

Introduction. . . . . . .. ... 72
Local Coordinate Systems . . . . . . . . . ... 72
Local Datum . . . . . . . . . . 72
Datum Transformation. . . . . .. ... ... ... ...... 73
MapProjection. . . . . . ... ... ... 74
Horizontal and Vertical Adjustments. . . . . . ... ... ... 74
Cdlibration . . . . . .. ... .. 74
Cdlibration Calculations . . . . . .. ... ... ... ..... 75
Local Control for Calibration . . . . ... ... ... ..... 76
Why CalibrationsAreNeeded . . . . . . . ... ... ... .. 76
Operations That Require Calibration. . . . . . ... ... ... 77
Copying Cdlibrations. . . . . . ... ... ... ... ..... 79
UsingaDaum GridFile . . . . ... ... ... ... ........ 79
UploadingaDatum GridFile . . . . ... ... ... ..... 79
Sdecting a Datum Grid File When CreatingaJob . . . . . .. 80
Selecting aDatum Grid Filefor the CurrentJob. . . . . . . .. 80
UsingaGeoidModel . . . ... ... ... ... ... . ....... 81
UploadingaGeoidFile . . .. ... ... ... ........ 82
Sdecting a Geoid File When CreatingaJob. . . . . . ... .. 83
Selecting a Geoid Filefor theCurrentJob. . . . . . . ... .. 83
Choosing a Coordinate SystemforaGPSSurvey . . . ... ... .. 84
Choosing a Coordinate System for aConventiona Survey . . . . . . 85

Trimble Survey Controller Reference Manual Volume 1



Contents

6 Job Operations

Introduction. . . . . . . . . .. 88
JobManagement . . . . . . ... 88
Creatingadob . . . ... ... .. ... ... ... ... ... 88
Openingadob . . . . . ... . . ... ... .. 91
Copyingadob . . ... .. .. ... ... . ... ..., 91
Deletingadob . . . ... ... ... . ... .. ... . ... 91
Undeletingadob . . . . . ... ... ... ... ... ..... 92
Copying DataBetweenJobs. . . . . ... ... .. ... ... 92
Closingadob. . . . .. ... .. .. . ... . .. ... ... 93
ReviewingtheJobDatabase . . . . . ... ... ... ... ..... 93
Statusof CurrentJob . . . . . . ... . 9
MapofCurrentJdob . . . . .. ... ... .. ... ... ... 95
FileManager . . . . . . . . . . . . . . . e 98
Changing the Type of File Displayed inthelList. . . . . . . .. 98
Getting Information AboutaFile . . . . ... ... ... ... 99
CopyingaFiletoorfromaPCCad. . . . ... ........ 99
Purging/DeletingaFile. . . . . ... .. ... ... ...... 100
SystemUnits . . . . . . ... 101
System Settingsand Corrections . . . . . . ... ... ..., 103
Cogo SettingsScreen. . . . . . . ..o e 104
OptionsSoftkey . . . . . . . . . ... ... 104
DistanceDisplay . . . . . . . ... .. ... ... ....... 105
CurvatureCorrection. . . . . . . . . .. v oo 106
AzimuthDisplay . . . . . ... ... . . . . .. . 106
SouthAzimuth. . . ... ... ... ... .. ... ..... 107
GridCoordinates. . . . . . . . ... 108
Magnetic Declination . . . . ... ... ... .. ....... 109
SubdividePtsCode . . . . . . ... ... ... ... 109
Default Elevation. . . . . . . ... ... ... ... ... ... 109

Trimble Survey Controller Reference Manual Volume 1 ix



Contents

7

X

Survey Styles

Introduction. . . . . . . . . .. 112
The Concept of Survey Styles . . . . . . . . ... ... ... .... 112
ChoosingaSurvey Style. . . . . . ... ... ... ... ... 113
GeneratingaSurvey Menu. . . . . . ... ... ... ..., 113
Trimble GPSSurvey Styles. . . . . . . . . ... ... ... .. ... 114
UsingaTrimble GPSSurvey Style . . . . .. ... ... ... 115
OptionsinaTrimble GPS Survey Style. . . . . .. ... ... 116
TrimbleRTK Survey Style. . . . . . .. . ... ... ..... 118
Trimble RTK & Infill Survey Style . . . . .. ... ... ... 118
Trimble PP Kinematic Survey Style. . . . . .. ... .. ... 118
Trimble FastStatic Survey Style . . . . . . . . . .. ... ... 119
Using the Style Wizard to Customize a Trimble GPS Survey Style . . 119
AntennaType. . . . . . . . 120
RadioType. . . . . . . . . . . e 120
GPSFileStorage. . . . . .. . ... ... ... 120
CreatingaNew GPSSurvey Style . . . . . . . . ... ... .. ... 122
Rover Optionsand BaseOptions . . . . . .. .. ....... 124
Radios . . . . .. . . . . . .. 129
TopoPoint . . .. ... ... . . .. 132
Observed Control Point . . . . .. ... ............ 132
FastStaticPoint. . . . .. ... ... ... ... ....... 133
RapidPoint. . . .. ... ... ..... ... ... ..... 134
ContinuousPoints . . . . . . . ... ... ... ... ..., 134
Stakeout . . ... 135
SiteCalibration. . . . . ... .. ... ... . 137
PPInitialization Times. . . . . ... ... ... ... ..... 139
Duplicate Point Actions . . . . . . ... ... ... ...... 140
Copying and EditingaSurvey Style . . . . . . . ... ... ..... 142
CopyingaSurvey Style . . . . . . . .. ... ... .. 142
EditingaSurvey Style . . . . . .. . ... L. 142
Differential Survey Styles. . . . . . . . . . ... ... . 143

Trimble Survey Controller Reference Manual Volume 1



Contents

Differential Survey Types . . . . . . . . . .. . .. o .. 143
Creating a Differential Survey Style. . . . . . . .. ... ... 144
Field Techniquesfor Differential Surveying. . . . . . ... .. 145
PC Cards
Introduction. . . . . . . . . .. 148
Advantages . . . . . . . . . . e 148
ChoosingaPCCard. . . . ... ... ... . ... ... ... ..., 149
Inserting and RemovingaPCCard. . . . . ... .. ... ...... 149
Storing DataonaPCCard . . . . .. ... ... ... ... ..... 151
PCCardStatus . . . . . . . . . . i e e e e 151
Copying FilestoandfromaPCCard. . . . ... .. .. ... .... 152
Transferring PC Card Datato the Office Computer . . . . . ... .. 152
ByDirect Transfer . . . . ... ... ... ... .. ...... 152
Using the Trimble Survey Controller Software . . . . . . . .. 153

Data Transfer

Introduction. . . . . . .. ... 156
Data Transfer Between the TSC1 and the Office Computer . . . . . . 156
Connectingthe TSC1 DataCollector . . . . . ... ... ... 160
TransferringtheData. . . . . . .. ... ... ... .. .... 162
Data Transfer Between the TSC1 Data Collector and
AnotherDevice . . . . . ... ... ... ........ 163
Transferring ASCII Datato and fromthePCCard . . . . . .. 163
Transferring ASCII Datato and from an External Device. . . . 168
Transferring Data to and from a Leica Instrument
UsingthePCCard. . . . . . ... ... .. ... .... 177

Serial Number Form
Introduction. . . . . . . . . . . e e e 181

Alternate Keys
Introduction. . . . . . . ... ... 184

Trimble Survey Controller Reference Manual Volume 1 Xi



Contents

ControllingtheBacklight. . . . ... ... ... ........... 184
NavigatingtheScreen. . . . . . . . . .. . ... ... .. .. ... 185
CreatingSymbols. . . . . . .. ... ... . ... . 185
Operating the In-Field Calculator. . . . . . ... ... ... ..... 186

C Calculations and Search Rules

Introduction. . . . . . . ... ... e 188
Transforming Between Coordinate Systems . . . . . . ... ... .. 188
Transforming WGS-84 ECEFtoWGS-84 LLH. . . . ... .. 189
Datum Transformation. . . . . .. ... ... ... ...... 190
MapProjection. . . . . . ... ... ... . 192
Horizontal Adjustment. . . . . . . ... ... ... ...... 193
Vertical Adjustment . . . . . . ... L 195
ProjectionScaleFactor. . . . . ... ... ... ... ..... 196
GeoidModel . . .. .. ... 197
In-Field Calibration . . . ... ... ... ........... 197
Trimble Survey Controller Software Measurement Precision . . . . . 198
AreaCalculations. . . . . . . . .. .. ... .. 199
Ellipsoid Calculations. . . . . .. ... ... ... ... ....... 200
Conventional Instrument Calculations . . . . .. ... ........ 200
Prism Constant Correction. . . . . . ... ... ........ 202
PPM Correction . . . . . .. .. .. ... . ... ... 202
Curvature and Refraction Correction . . . . .. .. ... ... 203
Instrument and Target Height Reduction. . . . . ... ... .. 204
Face 1/Face 2 Determination. . . . . . ... ... ....... 204
OrientationCorrection. . . . . ... ... ... ... ..... 205
SlopeReduction . . . . ... ... .. 205
Coordinate Calculation. . . . . ... ... ... ... ..... 206
Mean Turned Angle Calculations . . . . . .. ... ...... 207
ResectionCalculation . . . . . ... ... ... ........ 207
TraverseCalculation. . . . . .. ... ... ... .. ..... 208
The Trimble Survey Controller Software Database. . . . . . .. . .. 210

xii  Trimble Survey Controller Reference Manual Volume 1



Contents

10

11

Database SearchRules . . . . . . . . . . . . . . .. . ... 211
OrderintheDatabase . . . . . .. . .. . . .. ... ..... 212
SearchClass. . . . . . . . . o e 212

Batteries and Antennas

Introduction. . . . . . . . . .. 270
Batteries. . . . . . . 270
GPSANtennaTypes. . . . . . . . . i e 271
Measuring AntennaHeights . . . . . ... ... ... ........ 272
Measuring the Height of an Antennaon aRangePole . . . . . 273
Measuring the Height of an AntennaonaTripod . . . . . . .. 274
Measuring the Height of an Antenna When Using a
GroundPlane . . . ... .. ... ... 276
Antennaiini File. . . . . . .. ... o 277

Starting the Base Receiver

Introduction. . . . . . . . . .. 280
Base Station Coordinates . . . . . . . . . ... ... L. 280
Survey Integrity . . . . ... 281
Setting Up the Equipment for aReal-TimeSurvey. . . . . . ... .. 283
Using a GPS Tota Station 4800 Receiver . . . . . . . ... .. 284
Using aGPS Total Station 4700 Receiver . . . . . . . .. ... 285
RadioSolutions . . ... ... ... ... ... ........ 288
Operating Several Base Stations on One Radio Frequency . . . 290
RadioRepeaters . . . . . . . . ... .. .. ... 292
Setting Up the Equipment for a Postprocessed Survey . . . . . . . .. 295
Using a GPS Tota Station 4800 Receiver . . . . . . . ... .. 295
Using aGPS Total Station 4700 Receiver . . . . . . . .. ... 297
Setting Up the Equipment for a Real-Time and Postprocessed
SUNVEY . . . o 299
StartingaBaseSurvey . . . . . ... 299
EndingaBaseSurvey. . . . . . ... 304

Trimble Survey Controller Reference Manual Volume 1

Xiii



Contents

12 Starting the Rover Receiver

Introduction. . . . . . . . . ..
Setting Up the Equipment for aReal-Time Survey. . . . . . . . . ..

Using a GPS Tota Station 4800 Receiver and the
Internal Radio . . . . ............... ...,

Using a GPS Total Station 4800 Receiver and an
Exteena Radio. . . . .. ... ... ... ... ....

Using a GPS Tota Station 4700 Receiver and the
Internal Radio . . . . .. ... ... ... ... . ...

Using a GPS Total Station 4700 Receiver and an
Externa Radio. . . ... ... ... ...........

Setting Up the Equipment for a Postprocessed Survey . . . . . . . ..
Using a GPS Tota Station 4800 Receiver . . . . . . . ... ..
Using aGPS Total Station 4700 Receiver . . . . . . . ... ..

Setting Up the Equipment for a Real-Time and Postprocessed
SUNVEY . . . o e

StartingaRover Survey. . . . . ...
Starting aReal-TimeRover Survey . . . . .. ... ... ...
Starting an RTK & Infill Rover Survey . . . .. .. ... ...
Starting a Postprocessed Rover Survey . . . . . .. ... ...

RTK Initidization Methods. . . . . . ... ... ... ... .....
On-The-Fly (OTF) Initidization. . . . . ... ... ... ...
Known Point Initialization. . . . . ... ... ... ......
New Point Initidization (NoOTF). . . . . ... ... ... ..
UsingthelnitidizerBar . . . . ... ... ... ........

Recommended RTK Initialization Procedure. . . . . . .. ... ...

Postprocessed Initialization Methods. . . . . .. ... .. ... ...
On-The-Fly (OTF) Initidization. . . . . ... ... ... ...
Known Point Initialization. . . . . . ... ... ... .....
New Point Initialization . . . . .. ... ... .........

Swapping Bases During aReal-TimeRover Survey . . . . . .. ...

EndingaRover Survey . . . . . . . ...

xiv ~ Trimble Survey Controller Reference Manual Volume 1



Contents

13

14

Calibration
Introduction. . . . . . . . . .. 334
WhentoCdlibrate. . . . . . . ... ... ... 334
Notesand Recommendations. . . . . . . ... ... ......... 334
Performing aManual Site Calibration . . . . . . ... ... .. ... 336
RecalculatingaCdibration . . .. ... ............ 339
UsingAutoCalibrate . . . . . . ... ... ... ... ........ 340
Keying InGrid Coordinates . . . . . .. ... ......... 341
Uploading Grid Coordinates. . . . . ... .. ... ...... 341
Using a Conventional Instrument to Measure Grid Points. . . . 342
Setting Auto CalibratetoYes . . . . . .. ... .. ... ... 342
Using GPSto Measure Cdlibration Points. . . . .. ... ... 342
If Calibration TolerancesAreExceeded . . . . . . . . .. . .. 344
Inspecting the Results of an Automatic Calibration. . . . . . . 346
Changing the Results of an Automatic Calibration . . . . . . . 346
Instrument Menu
Introduction. . . . . . .. ... 348
Satellites. . . . . . 348
SatelliteListScreen . . . . . . ... oo 349
SatellitePlotScreen . . . . . . ... o 352
Position . . . . . . . . 353
Copy RecelverFiles. . . . . . . .. . . . . . ... .. 353
Receiver Status . . . . . . . . . .. 354
OptioNs . . . . . . e 354
RemoteController . . . . .. . ... ... .. .. ... .. ..., 355
NavigatetoPoint . . . . . . . . . . . . ... ... .. 356
Station SetupDetails . . . . . . ... ... o 358
InstrumentControls. . . . . . ... ... ... .. ... ... ..., 359
Turningthelnstrument. . . . . .. ... ... ... ...... 359
ChangingtheFace . . . . . . . ... .. ... ... .. .... 360
Locating and LockingontotheTarget. . . . . ... ... ... 360
Target . . . . . 362

Trimble Survey Controller Reference Manual Volume 1

XV



Contents

15

16

XVi

Point Measurement Methods

Introduction. . . . . . . . . ..
Default PointName. . . . . . . ... . ... ...
Point Name Incrementation. . . . . . . . ... .. ... ... ....
Next Free Point Name Search. . . . . . . . . ... ... ... ....
Survey/Measure Points ScreeninaGPSSurvey . . . . . . . .. ...
Survey/Measure Points Screen in a Conventional Survey . . . . . . .
Measuring aTopo PointinaGPSSurvey . . . . ... ........
Measuring aFastStaticPoint . . . . . .. .. ... ... .. ... ..
Measuring an Observed Control Point . . . . . . ... ........
MeasuringaRapidPoint . . . . .. ... ... ............
Measuring Continuous Topo Points. . . . . . . ... ... ......

Measuring aLine of ContinuousPoints . . . . . .. ... ...

Measuring a Line of Continuous Offset Points . . . . . . . ..
Measuringan As-Staked Point . . . . ... ... ... ........
MeasuringalaserPoint . . .. ... .................
Measuring aCadlibrationPoint . . . . ... ... ... ........
MeasuringaCheck Point . . . . . . . ... ... ... ... .....
Point Storage in the Trimble Survey Controller Software . . . . . . .

Point Classification. . . . .. ... ... ... .........
Quality Control Records . . . . ... ... ... ... . ... ...,

Using Feature and Attribute Libraries

Introduction. . . . . . . . ...
Uploading a Feature and Attribute Library . . . . . . . ... ... ..
Creating a Feature and Attribute Library . . . . . ... ... .. ...
Adding, Deleting, and Editing FeatureCodes . . . . . .. . ... ..
Adding, Deleting, and Undeleting a Feature and Attribute Library . .
Copying aFeature and Attribute Library . . . . . . .. .. ... ...
Collecting Feature and Attribute Information . . . .. ... ... ..

NamesandSymbols . . . . . ... ... ... .. .......

Using Feature Codes with Predefined Attributes . . . . . . . .

Trimble Survey Controller Reference Manual Volume 1



Contents

17

18

Resurveying Points That Already Have Attributes . . . . . . . 391
Entering Attributes for a Point Using Feature Codes

Without Predefined Attributes. . . . . . . ... ... .. 392
Control Commands. . . . . . ... ... ... ... .. .... 393

GPS Stakeout

Introduction. . . . . . . . ... 396
General Procedure. . . . . . . ... 396
Stakeout Settings . . . . . . ... 397
Fineand CoarseModes. . . . . . . . .. . ... . ... ... 399
Using the Graphica Display toNavigate. . . . . ... ... ... .. 400
StakingOutaPoint . . . . .. ... ... ... . ... . .. 402
StakingOutaline . ... ... ... ... ... ... 407
StakeToOptions. . . . . .. . ... ... . . 409
TothelLine. . . . . . . . . . . . . 409
Stationontheline. . . . . .. ... ... L. 410
Station/Offset fromLine. . . . ... ... ... ... . .... 410
SlopefromLine . . . . . ... ... ... . ... ... ..., 411
StakingOutaCurve. . . . . . . . . 412
StakeToOptions. . . . . ... ... ... . . 414
TotheCurve . . . . . . . . . . . e 414
StationontheCurve . . . . . . . . ... Lo 415
Station/Offset fromCurve . . . . . . . .. ... ... ... .. 416
SlopefromCurve . . . . .. ... . ... ... 416
Intersect Pointof Curve . . . . ... ... ... ........ 418
Center Pointof Curve . . . . . . .. ... ... ... ..... 418
StakingOutaDTM . . . . . . . . . 419
Roading
Introduction. . . . . . . . . . . . .. e 422
Uploading or Keying In Road Information. . . . . . ... ... ... 422
Reviewing the Road Information. . . . . . ... ... ........ 423
RoadingRecords. . . . . .. ... ... .. ... . ...... 423

Trimble Survey Controller Reference Manual Volume 1

XVii



Contents

19

XViii

ViewingaRoadinCurrentJobMap . . . . ... ... ... .....
Staking Out Points on the Road by Stationand Offset . . . . . . . ..
NavigatingtoaPointontheRoad . . . . . .. ... ... ...
Measuring the As-Staked Position. . . . . .. ... ... ...
Measuring PositionsontheRoad . . . . . . .. ... ... ......
Determining your Current Position RelativetoaRoad . . . . .
Measuring the Current Position RelativetotheRoad . . . . . .

Using Conventional Instruments

Introduction. . . . . . . . . ..
Configuring the Trimble Survey Controller software. . . . . ... ..
Conventional Survey Styles . . . . . ... ... ... .....
Creating a Conventional Survey Style. . . . .. .. ... ...
Connecting to aConventional Instrument . . . . .. ... ......
Using a Trimble Conventional Instrument. . . . .. ... ...
Using a Third-Party Conventional Instrument. . . . . ... ..
Auto-Connecting to a Conventional Instrument. . . . . .. ..
SationSetup . ... .. e

Known Coordinates for Both the Instrument Point and the
BacksightPoint . . . .. ... ... ...........

Known Coordinates for the I nstrument Point, Unknown
Coordinates for the Backsight Point. . . . . . ... ...

Unknown Instrument Point Coordinates, Several Known
Points Surrounding the Instrument Point (Resection). . .

Unknown Instrument Point Coordinates (to be Provided
Later), No Known Pointsto UseasaBacksight . . . . .

MeasuringPoints . . . . . . . . . . ...
Survey/Measure PointsScreen. . . . . .. ... ... L.
MeasuringaTopoPoint . . . . .. ... ............
MeasuringaPointinTwoFaces. . . . .. .. ... ......
MeasuringaCheck Point. . . . . . ... ... .. .......

Measuring Rounds of Observations. . . . . ... ... ........
BuildingtheRoundsList. . . . ... ..............

Trimble Survey Controller Reference Manual Volume 1



Contents

20

21

Measuring a Point in a Round of Observations . . . . ... .. 495
Duplicate Point Actions(Rounds) . . . . . ... ... ... .. 496
Skipping Observations. . . . . ... ... ........... 497
ViewingtheResults . . . . . . ... ... ... ........ 498
StakingOut . . . . . .. 501
General Procedure . . . . . . . ..o 502
Stakeout Settings. . . . . .. .. 503
Using the Graphical Display During Stakeout. . . . . .. . .. 504
StakingOutabPoint. . . . ... ... ... ... . o, 509
StakingOutaline. . . . ... ... ... ... . ....... 511
StakingOutaCurve . . . . . . . . ... 514
StakingOutaDTM . . . . . . .. ... ... 517
StakingOutaRoad. . . . ... ... ... ... ... ..... 518
EndingaConventional Survey . . . . .. ... .. ... ... ... 518

Laser Observations

Introduction. . . . . . .. ... 520
Configuring the Trimble Survey Controller software. . . . . . .. .. 520
Magnetic Declination . . . . ... ... ............ 521
Vertical AngleDisplay . . . . . ... ... 522
ConfiguringthelLaser. . . . . . .. . ... . . .. ... ... ..., 522
Connecting the Laser tothe TSC1 DataCollector . . . . . . ... .. 523
Taking a Measurement with the Laser Rangefinder . . . . . ... .. 523
Laser Softkey . . . . . . . . . 525
Key In Menu
Introduction. . . . . . . . .. ... 528
KeylnPoints . . . . ... ... ... .. .. . . ... .. ..., 528
ChoosingaMethod. . . . . . ... ... ... ... .. .... 529
KeyedInCoordinates . . . . . ... ... ........... 529
Bearing — Distance Intersection . . . . . . ... ... ... .. 530
Bearing —Bearing Intersection. . . . . .. ... ... ..... 530

Trimble Survey Controller Reference Manual Volume 1

XiX



Contents

22

XX

Distance—Distance Intersection. . . . . . ... ... ..... 531
KeyInLines . . . . . . . . . 532
ChoosingaMethod. . . . . . ... ... ... ......... 533
TwoPoints. . .. ... . ... ... 533
Bearing — DigtancefromaPoint. . . . .. ... ... ..... 534
KeyInCurves. . . . . . . . . . . e 535
ChoosingaMethod. . . . .. ... ... ... ......... 537
Two PointsandRadius. . . . . ... ... .. ......... 539
DeltaAngleandRadius . . . . . ... ... ... ....... 540
CurvelengthandRadius . . . .. ... . ... ........ 541
Intersection Pointand Tangents . . . . . . ... ........ 542
KeylnBoundary . . ... ... ... ... ... ... . ....... 542
KeylnRoads . . . . . . ... . ... .. . e 543
Horizontal Alignment . . . . . ... ... ... ........ 544
Notes for Keying in and Editing Horizontal Alignments . . . . 549
Vertical Alignment. . . . ... ... ... .. ... ...... 550
Template Positioning. . . . . . .. ... ... ... ...... 552
Superelevationand Widening . . . . ... ... .. ... ... 554
KeyInTemplates . . . . . . . . . . . . . 556
KeyinglnElements . . . ... ... .............. 556
Reviewing aDefinition. . . . . ... .. ... ... ...... 559
EditingaDefinition . . . .. ... ... .. ... 0L, 560
KeyInNotes . . . . . . . .. . . . 561

Cogo Functions

Introduction. . . . . . . ... ... 564
UsingCogo Functions . . . . . ... ... ... .. .. ....... 564
Embedded Cogo Softkey. . . . ... ... ... ... .. ... 565
EnteringPointNames . . . . . ... ... ... ........ 566
OptionsSoftkey . . . . . . . . .. .. ... 566
Messages. . . . . . . . e 567
MultipleSolutions . . . . . . . ... ... . 567

Trimble Survey Controller Reference Manual Volume 1



Contents

INnverse. . . . . . 567
Intersections. . . . . . . . ... 568
ChoosingaMethod. . . . . . . ... ... ... ........ 568
Bearing — Distance Intersection . . . . . . ... ... ..... 569
Bearing —Bearing Intersection. . . . ... ... ... ..... 569
Distance— Distance Intersection. . . . . . ... ... ..... 570
Bearing — DigtancefromaPoint. . . . . ... ......... 571
Traverse. . . . . e e 571
Subdividealine . . . . ... ... ... 575
ChoosingaMethod. . . .. ... ... ... ... ........ 576
FixedSegmentLength. . . . . ... ... ... ........ 576
Fixed Numberof Segments . . . .. ... .. ... ...... 577
SubdivideaCurve. . . . . .. ... . 578
ChoosingaMethod. . . . .. ... ... ... ......... 579
FixedSegmentLength. . . . . . ... ... ... ....... 579
Fixed Numberof Segments . . . .. ... ........... 580
FixedChordLength . . . . .. ... ... ... . ....... 581
FixedAngleSubtended . . . . ... ... ... ........ 582
Compute Area. . . . . . . . . . 583
Compute Azimuth. . . . . .. ... ... .. ... .. ... ... .. 585
ChoosingaMethod. . . . . .. ... ... ... ... ..... 585
Between TwoPoints . . . . .. ... ... ... ... ..... 585
Bisected Azimuths. . . . .. ... ... ... .. ....... 585
BisectedCorner . . . . . . . . .. ... 586
AzimuthPlusAngle . . . . . ... . ... ... ... ... . 587
AzimuthtoLineOffset. . . . . ... .. ... .. ....... 588
ComputeDistance. . . . . . . . . . . e 589
ChoosingaMethod. . . . . . ... ... ... ......... 589
BetweenTwoPoints. . . ... ... ... ... .. ...... 589
Between PointandLine . . . . . .. ... ... .. ... ... 590
Between PointandCurve . . . . . . ... ... ... ..... 590
Divided Distance. . . . . . . . . . ... ... .. ... ..., 591

Trimble Survey Controller Reference Manual Volume 1 xxi



Contents

Multiplied Distance . . . .. . ... ... ... ........ 591
AddedDistances. . . . . . . . . .. .o 591
23 Offsets
Introduction. . . . . . .. ... 594
GeneratingOffsets . . . . . .. ... ... . .. ... ..., 594
EnteringPointNames . . . . . ... ... ... ........ 595
OptionsSoftkey . . . . . ... ... ... ... ... ..., 595
Azimuthg/Angles. . . . . . . . . ... ..o 596
Message . . . . .. e 596
ChoosingaMethod . . . . .. ... .. ... ... .. .. ...... 596
FromaBaseline . . . .. ...... ... ... .. ...... 597
Four Point Intersection. . . . . ... ... ... ... ..... 597
Bearing — DigtancefromaPoint. . . . .. ... ... ..... 599
D Connection Diagrams
Introduction. . . . . . . . . .. 602
Connecting the Base Receiver for aReal-TimeSurvey . . . . . . .. 602
Using a Series 4000 or Site Surveyor 4400 Receiver . . . . . . 602
Usingad4600LSReceiver . . . ... ... ... ........ 606
Usingan MS750Receiver . . . . . . ... ... ... ..... 608
Connecting the Base Receiver for a Postprocessed Survey. . . . . . . 611
Using a Series 4000 or Site Surveyor 4400 Receiver . . . . . . 611
Usinga4600LSReceiver . . . ... ... ... ........ 612
Usingan MS750Receiver . . . . . . .. ... ... ... ... 613
Connecting the Rover Receiver for aReal-Time Survey . . . . . . .. 614
Using a Series 4000 or Site Surveyor 4400 Receiver . . . . . . 614
Usinga4600LSReceiver . . . ... ... ... ........ 615
Usingan MS750Receiver . . . . . . ... .. ... ... ... 615
Connecting the Rover Receiver for a Postprocessed Survey . . . . . . 616
Using a Series 4000 or Site Surveyor 4400 Receiver . . . . . . 616
Usingad4600LSReceiver . . . ... ... ... ........ 616
Usingan MS750Receiver . . . . . . ... .. ... ... ... 617

xxii  Trimble Survey Controller Reference Manual Volume 1



Contents

Conventional Instrument Settings
Introduction. . . . . . . . . .. 619

Working with Road Templates

Introduction. . . . . . . . .. 628

Interpolating Between Templates. . . . . . ... ... ... ..... 628
When Templates Have an Equal Number of Design Elements . 629
When Templates Have a Different Number of Design Elements 630

Template Application . . ... ... ... ... ........ 631

When Side Slopesare Different . . . . . . ... ... ..... 633
Applying SuperelevationValues . . . . . ... .. .. ... ... .. 633
Pivots . . . . . e 635
Messages
Introduction. . . . . . .. ... 638
ErrorMessages . . . . . . . .. e 638
WarningMessages . . . . . . . . o i i i e e e 646
StatusLineMessages. . . . . . . ... 652
FieldError Messages . . . . . . . . v o i i i e e 657
Other MESSAgES . . . . v v v o e e 658
Glossary
Index

Trimble Survey Controller Reference Manual Volume 1 xxiii



Contents

xxiv  Trimble Survey Controller Reference Manual Volume 1



About This Manual

Welcome to the world of surveying with Trimble's handheld Trimble
Survey Controller™ system. This system isaresult of Trimble's
continued commitment to manufacturing the very best survey
products. The Trimble Survey Controller version 7.7 software
operates on the Trimble System Controller platform, the TSC1™ data
collector. Together they make it possible for you to survey more
efficiently than ever before.

Scope and Audience

This manual is a complete reference guide, providing operating
instructions for all Trimble Survey Controller software functionality.

If you have had little or no exposure to surveying using Global
Positioning System (GPS) products, the explanation of fundamental
conceptsisinvaluable for learning and appreciating the issues that are
important to conducting successful GPS surveys.

—\Q/— If you are not familiar with GPS, we recommend the booklet GPS, A Guide
= to the Next Utility that is available from Trimble Navigation Limited.

If you use conventional surveying instruments as well, the Trimble
Survey Controller software lets you combine conventional
observations with GPS observations in the same job. The Trimble
Survey Controller software interfaces with all major brands of
conventiona instruments, including Trimble’'s own conventional total
station.
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Related Information

Other documentation for the Trimble Survey Controller software
includes:

XXVi

Online Help

The TSC1 data collector has an online Help system that makes
it easy to find the information you need. To access the Help
system, press the (e button. For more information see Help
Key, page 3-38.

Trimble Survey Controller Field Guide

The Trimble Survey Controller Field Guide is a handy volume
that gets you surveying in the field as quickly as possible. For
more detailed information refer to the two-volume Trimble
Survey Controller Software Reference Manual (this manual).

Release notes

The release notes describe new features of the product,
information not included in the manuals, and any changesto the
manuals. They are provided as a PDF file on the CD. Use
Adobe Acrobat Reader to view the contents of the rel ease notes.

Other sources of related information are:

Update Notes

Contact your local Trimble dealer for more information about
the support agreement contracts for software and firmware, and
extended warranty programs for hardware.

ftp.trimble.com — use the Trimble FTP site to send files or to
receive files such as software patches, utilities, service
bulletins, and FAQs. Alternatively, accessthe FTP site from the
Trimble web site at www.trimble.com/support/support.htm.

Trimble training courses — consider atraining course to help
you use your GPS system to its fullest potential. For more
information, visit the Trimble web site at
www.trimble.com/support/training.htm.
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Technical Assistance

If you have a problem and cannot find the information you need in the
product documentation, contact your local Distributor. Alternatively,
do one of the following:

*  Request technical support using the Trimble web site at
www.trimble.com/support/support.htm

e Send an e-mail to trimble_support@trimble.com.

Your Comments

Your feedback about the supporting documentation helps us to
improve it with each revision. To forward your comments, do one of
the following:

*  Send an e-mail to ReaderFeedback @trimble.com.

e Completethe Reader Comment Form at the back of this manual
and mail it according to the instructions at the bottom of the
form.

If the reader comment form is not available, send comments and
suggestions to the address in the front of this manual. Please mark it
Attention: Technical Publications Group.
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About This Manual

Document Conventions

The document conventions are as follows:

Convention Definition

Italics Identifies software menus, menu commands,
dialog boxes, and the dialog box fields.

Helvetica Narrow Represents messages printed on the screen.

Helvetica Bold Identifies a software command button, or

represents information that you must type in a
software screen or window.

“Select ltalics / Italics” Identifies the sequence of menus, commands, or
dialog boxes that you must choose in order to
reach a given screen.

Is an example of a hardware function key that you
must press on a personal computer (PC). If you
must press more than one of these at the same
time, this is represented by a plus sign, for

example, (Ctrl}+{C).
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1  Surveying with GPS

Introduction

This chapter introduces you to the Global Positioning System (GPS)
and the concepts related to surveying with GPS.

Advantages

Surveying with GPS increases productivity. You can achieve real-time
centimeter-level precision while surveying faster than is possible with
conventional survey methods.

GPS makes it possible to survey 24 hours aday in all weather
conditions, and eliminates the need for mutually visible survey
stations. GPS surveys are also easy to do.

Overview of the Global Positioning System

The Global Positioning System is a satellite-based positioning system
operated and controlled by the U.S. Department of Defense for the
benefit of both military and civilian users.

Satellites in Space

There are 27 operational NAV STAR satellites (SVs) in space. They
orbit the earth every twelve hours at an altitude of about 12,600 miles
(20,200 km). The satellites are grouped into six orbits, each inclined at
55 degrees to the equator.

Each satellite transmits radio signal s that are marked with unique
identifying codes. High-precision atomic clocks aboard the satellites
control the generation of these signals and codes.
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Controlling the GPS

The U.S. Department of Defense controls the system using four
ground-based monitor stations, a master station, and three upload
stations:

*  Themonitor stations continuously track the satellites and
provide this data to the master station.

e Themaster station calculates corrections to synchronize the
atomic clocks aboard the satellites. It also revises orbital
information. The master station forwards these results to the
upload stations.

»  Theupload stations update each individual satellite using the
information provided by the master station.

Users of GPS

GPS signals are used by civilians as well as by the military. Anyone
who has a GPS receiver can use GPS.

Initially, GPS receivers were used mainly for position determination
and navigation. GPS receivers are now being used for an
unprecedented range of precise survey taskson land, on sea, and inthe
air.

Satellite Signals and GPS Receivers

Each satellite transmits two unique codes. The first and more simple
code is called the C/A (coarse acquisition) code. The second codeis
called the P (precise) code. These codes are modulated onto two
carrier waves, L1 and L2. The L1 wave carries both the C/A and the
P-code, whilethe L2 wave carries only the P-code.

GPS receivers are categorized as being single-frequency or
dual-frequency. Single-frequency receivers observethe L1 carrier
wave, while dual-frequency receivers observe both the L1 and L2
carrier waves.
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Code and Phase Measurements

Positions are resolved by trilateration after determining the range to
each visible satellite. Ranges are measured using the code or the phase
of the carrier wave.

There is atime difference between when the code is generated in the
satellite and when it is received at the GPS antenna. Code
measurements make it possible to record this time difference. The
measurements are multiplied by the speed of light, making it possible
to determine the range.

Survey-grade GPS receivers measure the phase difference of the
carrier wave. The wavelengths of the L1 and L2 waves are known, so
ranges are determined by adding the phase difference to the total
number of waves that occur between each satellite and the antenna.

Determining the full number of cycles between the antenna and the
satellite is referred to as the integer ambiguity search. For
postprocessed surveys that require centimeter-level precision, the
integer isdetermined during postprocessing. For real-time surveysthat
reguire centimeter-level precision, the integer is determined during
initialization.

GPS Surveying Concepts

GPS surveying requires the simultaneous observation of the samefour
(or more) satellites by at least two GPS receivers. Although you can
use more than two receivers for some surveys, this manual limits
discussion to the use of two: the base receiver and arover receiver.

The base receiver islocated over a known control point for the
duration of the survey. The rover receiver is moved to the points that
are to be surveyed or staked out. When the data from these two
receiversiscombined, theresult isathree-dimensional vector between
the base and the rover. This vector is called abaseline.
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You can use different observation techniques to determine the position
of the rover receiver relative to the base. These techniques are
categorized according to the time at which a solution is made
available:

*  Real-time techniques use aradio to transmit base observations
to therover for the duration of the survey. As each measurement
is completed, the solution is resolved.

»  Postprocessed techniques require data to be stored and resolved
some time after the survey has been completed.

Generally, the technigue you choose depends on factors such as the
receiver configuration, the accuracy required, time constraints, and
whether or not you need real-time results.

Note — If you are using postprocessed techniques, you must have the
appropriate module of the Trimble Geomatics Office™ software
installed before you can process the data.

GPS Surveying Techniques

The Trimble Survey Controller software from Trimble Navigation
Limited lets you survey using the kinematic, differential, or
FastStatic™ survey techniques. Kinematic and differential techniques
are suitable for real-time or postprocessed surveys. The FastStatic
technique is suitable for postprocessed surveys only.

Kinematic

Kinematic (Stop and Go) surveying uses phase measurements from
four or more satellites common to the base and rover receivers. To
achieve centimeter-level precision, the survey must first be initialized.
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Initialization can be achieved in different ways:

» If using single-frequency receivers, initialize asurvey by setting
the rover over aknown point or a new point, or by using an
initializer bar. The initializer bar creates an artificial known
baseline.

» If using dua-frequency receivers for a real-time survey, set the
rover over anew point or aknown point. If the rover has the
On-The-Fly (OTF) option installed and there are at least five
common satellites, initialization can be achieved while the
rover ismoving.

If you are using dual-frequency receivers for postprocessed
surveys, OTF initializations are attempted whether or not the
receiver has the OTF option installed.

If the number of common satellites falls below four while you are
surveying, the survey must be reinitialized when four or more
satellites are again being tracked.

Differential

Differential survey techniques use GPS code (C/A-code)
measurements to determine position. Differential surveys do not
require initialization or the continuous tracking of satellites. Results
typically achieve submeter precision.

You can use single-frequency or dual-frequency receivers for
differential surveys.

Wide Area Augmentation System (WAAS)

GPS surveying using the broadcast message from the Wide Area
Augmentation System (WAAS) satellitesis similar to differential
surveying, except that you do not need aradio to track the WAAS
signals—the GPS receiver tracks them. WAAS signals can be used to
provide rea-time, differentially-corrected positions in any survey,
when the radio link is down.
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The availability of WAAS signals depends on your location in the
world. Please contact you local Trimble deder for details.

You must use areceiver that is capable of tracking WAAS satellitesfor
WAAS surveys.

Note — The USterm WAAS describes a satellite-based delivery system
for differential positions. It is synonymous with EGNOS, which is used
in Europe.

FastStatic

FastStatic surveying is a postprocessed survey method that provides
centimeter-level precision. It uses carrier phase measurements to
measure baselinesin as little as eight minutes (8—-30+ minutes). The
time required depends on the receiver type, the baseline length, the
number of satellites available, and the satellite geometry.

Static surveying is used for surveys of the highest precision, but it
requires occupation times of one hour or longer. FastStatic surveying
isaderivative of static surveying, and isthe result of advancesin both
hardware and software devel opment.

You can use single-frequency or dual-frequency receivers for
FastStatic surveys.

Techniques for Survey Tasks

Surveyors use GPS for control surveys, topographic surveys, and
stakeout.

Control Surveys

Control surveys establish control pointsin aregion of interest. Vectors
are measured using careful observation techniques. These vectors
form tightly braced networks, and precise coordinates result from the
rigorous adjustment of the networks.
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Static and FastStati c observation technigues, combined with a network
adjustment, are best suited to control work.

Topographic Surveys

Topographic surveys determine the coordinates of significant pointsin
aregion of interest. These surveys usually result in the production of a
map.

Kinematic techniques (real-time or postprocessed) are best suited to

topographic surveys because of the short occupation time required for
each point.

Stakeout

Stakeout is the procedure whereby predefined points are located and
marked. To stake out a point, you need resultsin real time.

Real-time kinematic (RTK) isthe only technique that provides
centimeter-level, real-time solutions.
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Table 1.1 summarizes the different survey techniques.

Table 1.1 Characteristics of GPS survey techniques
Procedure Minimum Minimum Typical Other characteristics
number observation horizontal
of SVs time precisions
Static 4 1 hour Single-frequency: For single-frequency receivers,
+5 mm + 1 ppm best precision is on baselines
Dual-frequency: ~ ©f <10 km. .
+5mm + 0.5 ppm For dual-frequency receivers,
there is no maximum baseline
length.
FastStatic 4 8-30 Varies between Procedure is the same as for
minutes static and Static, but observation times
kinematic are shorter.
precisions,
depending on
occupation time.
Postprocessed 4 2 epochs +1cm+ 1 ppm Baseline limit is approximately
kinematic 50 km.
Receiver needs five satellites
to initialize on the fly.
Rover must be initialized for
centimeter-level precisions.
Real-time 4 1 epoch +1cm+ 1 ppm Radio link is required.
kinematic Baseline limit is approximately
(RTK) 10 km.

Receiver needs five satellites
to initialize on the fly.

Rover must be initialized for
centimeter-level precisions.
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Table 1.1 Characteristics of GPS survey techniques (Continued)

Procedure Minimum Minimum Typical Other characteristics
number observation horizontal
of SVs time precisions
Postprocessed 4 2 epochs Everest / Maxwell Satellites do not have to be
differential receivers: <0.5m tracked continuously.
RMS with 5 SVs,
PDOP <4

Other receivers:
1-3 min same

conditions.
Real-time 4 1 epoch Everest / Maxwell Radio link is required.
differential receivers: 0.2 M+ gatellites do not have to be

1ppm RMS with  tracked continuously.
5 SVs, PDOP <4

Other receivers:

1-3 min same

conditions.

Values in this table assume a low multipath environment and low ionospheric activity. They are
based on results obtained using the latest Trimble equipment.
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2 The TSC1 Data Collector

Introduction

The Trimble Survey Controller field computer consists of Trimble
Survey Controller version 7.7 software running on the Trimble System
Controller (TSC1™) data collector. This chapter introduces the
hardware and describes how to use it. For information about how to
use the Trimble Survey Controller software, see Chapter 3, Genera
Operation.

Figure 2.1 and Figure 2.2 show different views of the TSC1 data
collector. They will help you to become familiar with thetermsused in
thismanual.
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Function keys

Backspace key

Space key

On/Off key
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Power/data cable

Figure 2.1 Front view of the TSC1 data collector
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Top port

PC card
cover release
button
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Battery cover
- )
@ Battery cover screw
/ /
& Trfimible

Bottom port

Power/data cable

Figure 2.2 Back view of the TSC1 data collector
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Turning the TSC1 Data Collector On and Off

Screen

N

To turn on the TSC1 data collector, make sure that power is supplied
(see Power Sources, page 21). Then press the green on/off key marked

(o).
To turn off the TSC1, hold down (@) for one second.

Tip — For the location of this key and other keys on the TSC1 data
collector keypad, see Figure 2.1.

The TSC1 has an LCD screen. This screen responds to heat, and
prolonged exposureto full sunlight can causeit to darken. If the screen
does darken, turn it away from direct sunlight to get it to return to
normal.

Warning — Repeated exposure to direct sunlight causes the screen to
degrade.

Contrast

To increase the screen contrast, press(F) (E).
To decrease the screen contrast, press(Fn) (F).

The TSC1 can automatically set the screen contrast. See Hardware,
page 55.

Backlight

To toggle the screen backlight on and off, press () (L).
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Rebooting

If the Trimble Survey Controller software fails to respond to
keystrokes, you might have to reboot the system. Turn off the TSC1
and turn it back on again.

If this does not work, hold down the (@) key for five seconds, then
release it. Pressit again to turn on the Trimble Survey Controller
software.

If this does not work, perform awarm boot.

Note— If the software failsto respond to keystrokes, first check that the
TSC1 data collector is receiving power.

Warm Boot

A warm boot shuts down the hardware and restartsthe Trimble Survey
Controller software.

Note — You do not lose data when you perform a warm boot.
To perform awarm boot:

1. Turn off the TSC1 data collector. It may be necessary to hold
down (@) for five seconds.

2. Hold down (g while you press and release (@). Thisturns on
the TSC1.

3. When you hear three beeps, release (xsg. The TSC1 data
collector restarts and, afew seconds | ater, runs the Trimble
Survey Controller software.

Note — A warm boot restores the Trimble default settings.

If the warm boot fails, perform acold boot.
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Cold Boot

A cold boot erases the internal memory and restarts the Trimble
Survey Controller software. It does not affect data stored on the PC
card.

& Warning — A cold boot causes you to lose all data in the internal memaory.
Only perform one if a warm boot fails.

To perform acold boot:

1. Turn off the TSC1 data collector. It may be necessary to hold
down (@) for five seconds.

2. Hold down () and & together while you press and release
(@). Thisturns on the TSC1. After afew seconds a message

appears.
Force Reformat Internal Media Please Wait......

3. Release(rn)and . After afew minutes, the Trimble Survey
Controller software starts.

Data Capacity (Memory)

The TSCL1 data collector is supplied with 2 MB of internal memory for
data storage. Although the TSC1 can hold alarge volume of data,
Trimble recommends that you transfer datafiles to an office computer
daily.

Note — If you are in a survey and the main memory of the TSC1 data
collector isnearly full, the Trimble Survey Controller software ends
the survey. To create more memory space, download the data and
purge some files.

While some data collectors use battery-backed static memory, the
TSC1 uses flash memory. With flash memory, there isno need for a
backup battery to preserve data when the system isturned off. This
means that the TSCL1 data collector provides exceptionally secure data
storage.
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To increase the memory available for data storage, insert a PC card
into the side of the TSC1. PC cards supplement the internal flash
memory and are available in various sizes (for example, 4 MB,

10 MB, and up to 85 MB). For more information see Chapter 8, PC
Cards.

Real-Time Surveys

Table 2.1 shows the maximum amount of free space that is available
for data storage during a real-time survey, as well as the estimated
number of positionsthat can be stored. It shows values for standard
RTK positions with QCL1 records, and for RTK positions with QC1
and QC2 / QC3 records. For more information, see Quality Control
Records, page 379.

Table 2.1 Position storage capacity

Memory Available RTK + QC1 RTK + QC1 +
memory Number of QC2/QC3
positions Number of
positions
2 MB 1.795 MB 5,800 4,600

Postprocessed Surveys

Postprocessed surveys continuously log raw GPS observation data.
The number of points that can be stored in the TSC1 data collector
depends on the logging/epoch rate and the number of satellites
tracked.
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Table 2.2 shows the estimated time available when using a
dual-frequency receiver to track six satellites with a logging/epoch
interval of five seconds.

Table 2.2 Data logging time available

Memory Available memory Time available

2 MB 1.795 MB 8h34m

To calculate the time available, first calculate the number of bytes
required to store one record:

33 + (n x 30) for asingle-frequency (L 1) receiver
33 + (n x 43) for adual-frequency (L 1/L2) receiver
where nisthe number of satellites available.

To see how many bytes are left in the TSC1 memory, select
Configuration / Controller / Hardware. Look at the valuein the
Memory free field to see how much memory isleft.

To calculate the time remaining, use the formula:
) Bytesfree I
Time= X logging interval
Bytes stored per epoch

For example, if aTSC1 with 1.795 MB freeislogging L 1/L2 data
with alogging interval of fifteen seconds, and tracking six satellites,
thetimeremaining is:

Number of bytes per record = 33 + (6 x 43) = 291

Time = 1,795,000
201

15 sec = 92,526 seconds = 25 h 42 min

Tip — To log data for longer periods than this, increase the GPS logging
intervals or use a PC card to increase the TSC1 memory capacity. For
more information about changing the logging interval, see Logging device,
page 128.
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Operating Temperature and Humidity Ranges

The TSC1 data collector operates in temperatures of between —30°C
(—22°F) and +65°C (149°F) and in environments of up to 100% non-

condensing humidity.

To store the TSCL, transfer any data and remove the battery. Store at a
temperature of between —30°C (-22°F) and +80°C (+176°F).

The data collector withstands wind-driven rain and dust.
Table 2.3 lists the specifications of the TSC1 data collector.

Table 2.3 TSC1 physical specifications

Property Specification

Size 266 mm x 116 mm x 42 mm
Weight 800 g (28 0z)

Power <1w

Operating temperature

from —30°C to +65°C

Storage temperature

from —30°C to +80°C

Humidity 100 % non-condensing
Casing UV-resistant plastic, fully sealed and buoyant
Memory 2 MB internal flash memory with PC card

expansion capacity

Communications

2 x RS232 serial ports

Display

240 x 200 graphics LCD display with
backlight
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Power Sources

The TSC1 data collector is supplied with a Lithium-ion battery (part
number 29518). Thisisa 7.4V 1.3 AH rechargeable battery.

The TSC1 is also supplied with a9 V battery adaptor. Use thisif you
want to use a9 V battery to power the unit. The operation time of a
standard 9 V battery is approximately two to three hours. For more
information, see Using the 9 V TSC1 Battery Adaptor, page 30.

& Warning — If using Lithium-ion batteries, only insert a Trimble-approved
Lithium-ion battery into the TSC1 internal battery compartment. A
Lithium-ion battery not approved by Trimble can damage the unit.

The TSC1 relies on the internal battery when it is not connected to a
receiver supplying power or to any other power source.

Battery Status

The status line displays the status of both the TSC1 battery and of any
external power source. For alist of itemsthat appear in the status line,
see Table 3.3 on page 42.

You can also view the TSCL1 data collector power status by selecting
Configuration / Controller / Hardware. The Internal battery field
shows how much power remains, and indicates whether the internal
battery is:

e being used
*  not being used
e charging

Note — For information about the receiver power status, see Receiver
Satus, page 354.
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Low Battery Warnings

When the Trimble Survey Controller software detects that the internal
battery voltage is |ow, the following message flashes in the status line:

Low Controller battery

This usually appears when the voltage level has dropped to about
10%. You can continue to use the TSC1 data collector for a short
period, but replace or recharge the battery as soon as possible.

When the Trimble Survey Controller software detects that the main
battery voltageis so low that it cannot function, the following message
flashesin the status line:

Controller battery is dead
The TSC1 turns off, and you must replace or recharge the battery.

Note — The TSC1 data collector can work without a charged internal
battery if it is connected to another power source.

Even when the internal battery can no longer function, no datais lost.
Thisisbecause datain the TSC1 is stored in flash memory (see

page 17). The only item that may change is the Time/date setting. The
Trimble Survey Controller software automatically corrects this when
you start the next GPS survey. If the TSCL1 receives power from
another source within 30 seconds the Time/date setting is not affected.
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Recharging the TSC1 Battery

To recharge the Lithium-ion battery of the TSC1data collector, do one
of the following:

Connect the TSC1 to the AC adaptor.
Connect the TSC1 to an Office Support Module charger.

Remove the battery and charge it in the (optional) battery
charger.

Connect the TSC1 to areceiver with an externa power source,
or directly to a camcorder battery, and change the Low voltage
charging enabled setting to Yes.

The battery recharges fully in approximately three hours.

Note — Recharge Lithium-ion batteries at a temperature of between
0°C and 50°C.

If the temperature exceeds this range while the battery is being
charged, a red temperature warning light (labeled TEMP) comes on.
Charging stops until the temperature returns to the required range.

Using the AC Adaptor
To recharge the TSC1 battery using the AC adaptor:

1.

3.

Connect the TSC1 data collector to the AC adaptor using the
TSC1 to DB9/power supply Y -cable (part number 32345).

Insert the jack plug on the AC adaptor into the socket on the
Y -cable, and the Lemo connector into the TSCL.

Plug the AC adaptor into the main power.

For more information about the AC adaptor, see page 28.
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Using the Office Support Module Il Charger

To recharge the TSC1 battery using the Office Support Module I
(OSM 1) charger:

1.

Connect the TSC1 to the OSM 11 using the TSC1 to 5-pin Lemo
cable (part number 32959). Connect this cable to the TSC1 and
the 5-pin Lemo cable that comes out of the OSM 1I.

Plug the OSM 11 into the main power.

Using the Battery Charger

To recharge the TSC1 battery using the (optional) battery charger:

1.

Remove the Lithium-ion battery from the TSC1 data collector.
To do this, turn off the TSC1, unscrew the battery cover screw
(see Figure 2.3) and take out the battery.

Note — No data is lost when you remove the TSC1 battery.

Connect the output plug of the AC adaptor (part number 30413)
to the input power port of the battery charger.

Connect the AC power plug of the adaptor to an AC power
source that provides 90-264 V of 50/60 Hz single-phase power.
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Figure 2.3 shows the location of the internal battery in a TSC1
data collector.

Battery

Battery
cover

Figure 2.3 Location of the TSC1 internal battery
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4. Connect the battery charger as shown in Figure 2.4, and insert

the batteries.

[TTTTTTTTT [TTTTTTTTT
Battery >
(o] O—
[ e R c—) [e) [e)

Contact
J_ indicator

— Charge

Power — I—Temperature
indicator indicator

AC adaptor

indicator

To
main
power

|

Figure 2.4  TSCL1 battery charger

When the battery charger is properly connected, the green

Power indicator light comes on. When you insert a battery into
the battery charger, the battery statusindicators show the status
of the battery in each slot. These indicators are described in the

following section.

Charge status

An orange light labeled CONTACT and agreen light labeled

CHARGE are located next to each battery slot. They indicate the

charge status of the battery in that slot.

When you insert a battery into the charger, the orange Contact light

next to the battery slot comes on and the green Charge indicator light

starts flashing.
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Only one Charge indicator light flashes, even if you insert two
batteries; the other one stays off. Thisindicates that the charger is
charging one battery while the other battery isin standby mode. The
second green indicator only lights up when the first battery is fully
charged.

When a battery is fully charged, the Charge indicator light changes
from flashing to continuous. The Charge light for the next battery slot
then starts to flash, indicating that the battery has started to charge.

When the Charge indicator stays on continuously, remove the fully-
charged battery from the slot and insert another battery that requires
charging.

Table 2.4 summarizes the Contact indicator light displays.

Table 2.4 Contact indicator

Orange light status Meaning

Off No battery is in the slot, or the terminal contact is
poor

On A battery is in the slot

Table 2.5 summarizes the Charge indicator light displays.

Table 2.5 Charge indicator

Green light status Meaning

Off and the orange Charging is required but has not yet started
Contact indicator is on

Flashing on and off Charging is in progress

On continuously The battery is fully charged

If you leave both batteries fully charged in the slots, the charger
automatically checks the condition of each battery periodicaly. If
either battery requires more charge, the corresponding green light
startsto flash again as that battery is charged. The other slot still
displays a continuous green light.
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Other indicators

The battery charger has a temperature warning indicator (labeled
TEMP) next to the Power indicator. The Lithium-ion battery must be
charged in an environment where the temperature is between 0° and
+50°C. If the charger is operated at a temperature outside of this
range, the green Charge indicators go off and ared temperature
warning light comes on. This indicates that the charger has stopped
charging and isin sleep mode, where it takes minimal power from the
AC power source.

When the environment returns to the required temperature range, the
charger begins charging automatically and the red temperature
warning light turns off.

AC adaptor

The AC adaptor (part number 30413) supplied with the battery charger
can deliver amaximum output of +18 V DC at 1.66 A. It has built-in
overload and short circuit protections. The AC adaptor provides
enough output to drive one dual battery charger (part number
33282-00) and one TSCL1 data collector simultaneously.

When the batteries are fully charged (or when there are no batteriesin
the dots), the charger uses very little power from the AC source.
Because the charger is so efficient, you can leaveit on at all times.

Using a Low Voltage Power Supply

To recharge the TSC1 battery using a power source of less than 15 V:

1. Connect the TSC1 data collector to areceiver with an external
power source, or directly to a camcorder battery.

2. Makesurethat the TSC1 cannot turn itself off while the battery
is being charged:

a.  Select Configuration / Controller / Time/date.
b. Accessthe Timeout field and pressever ],
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Select Configuration / Controller / Hardware and set the Low
voltage charging enabled field to Yes. Thisfield defaults back
to No when the TSC1 is turned off.

A charge icon appearsin the status line until the battery isfully
charged. See Table 3.3 on page 42.

Note — Do not start a survey while charging the battery of the
TSC1 data collector in thisway.
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Using the 9 V TSC1 Battery Adaptor

The TSC1 is usually powered by arechargeable Lithium-ion battery
that is supplied with the unit. However, a9 V battery adaptor is
availableif you want to usea 9V battery to power the unit.

Insert a9V battery into the adaptor, and insert the adaptor into the
TSC1 as shown in Figure 2.5.

&
)
)

Battery adaptor

9V battery

Figure 2.5 9 V battery adaptor inserted into the TSC1
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Ports

The TSC1 data collector has two data/power ports. One port is at the
bottom of the unit, the other is at the top on the back. Both ports
function in the same way. Figure 2.2 shows where these ports are
located on the TSCL1.

The Trimble Survey Controller software automatically detects which
port is connected to an external device.

Each port takes a 7 pin 0-shell Lemo plug. Figure 2.6 shows the
position of the sockets.

®
@@%
®®

Figure 2.6 Pinout diagram of the TSC1 port
Table 2.6 describes the function of each socket.

Table 2.6 Pinout functions — TSC1 data collector ports

Socket number Top port function Bottom port function
1 Signal ground Signal ground

2 Power 1 in return (-) Power 2 in return (-)

3 Transmit data (TXD1) Transmit data (TXD2)

4 Request to send (RTS1) Request to send (RTS2)
5 Clear to send (CTS1) Clear to send (CTS2)

6 Power 1 in (+) Power 2 in (+)

7 Receive data (RXD1) Receive data (RXD2)
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Maintenance

The TSC1 data collector does not need to be serviced.
To clean it, use a soft cloth moistened with water and amild soap.

If the TSC1 develops afault, transfer any data to an office computer
and reset the TSC1 with a cold boot as described on page 17. If you
cannot transfer the data, do not perform a cold boot. Contact your
local dedler for advice.

Contact your local Trimble dealer for repairs, replacement parts,
service information, and technical assistance.

Upgrading the Trimble Survey Controller Software

Use the WinFLASH™ software to upgrade the software and/or
options on the TSC1 data collector. WinFLASH comes with full
instructions on how to carry out the upgrade. First download all files
that you want to keep, then connect the equipment as described in
Connecting the TSC1 Data Collector, page 160. Run WinFLASH on
the office computer and follow the instructions on the screen.

Note — Depending on the number of Survey Syles you have defined,
you may need to use the softkey. If WInFLASH does not connect
to the TSC1 data collector, use the TSC1 to select

Configuration / Controller / Hardware. Press [Uurade], A message
appears on the TSC1 screen:

Please confirm. Upgrade will delete all of your data and then reboot. Do you want to
continue?

Press[¥s ] and run WINFLASH again.
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3 General Operation

Introduction

The Trimble Survey Controller software simplifies surveying by
configuring and controlling receivers for GPS surveys, and by
communicating with conventional instruments for conventional
surveys. The Trimble Survey Controller software:

e storespoints
»  controls stakeout tasks
»  performs numerous calculations, including Cogo functions
e permitstwo-way datatransfer operations
For GPS surveysit also:
« configuresthe necessary receiver parameters
*  monitors receiver and radio status

The Trimble Survey Controller software makes surveying a faster and
more efficient process. The best way to learn to use it isto take it out

into the field and become familiar with the keypad, press various keys,
look through the menus, and use the online Help.

This chapter describes how to operate the Trimble Survey Controller
software using the TSC1 data collector as a platform.
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The TSC1 Keypad
Figure 3.1 shows the TSC1 keypad.

f )
OO

Next \0/@

A

(7)(8)(9)
(4)(5)(6)
(1) (2)(3)
& (+-) (0)C)(F)
EEGEH MW
KOMMNOP)
Q@QERGEOWLWW™

Figure 3.1 Keypad of the TSC1 data collector

To turn on the TSC1 data collector, make sure that power is supplied
(see Power Sources, page 21). Then press the green on/off key marked

(o).
To turn off the TSC1, hold down for one second.
To operate the software, use the keys on the TSC1 keypad.
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Hard Keys

Hard keys are the physical keys on the TSC1 keypad, such as( 1),
(2),(3), (A), (B), (C), L)y @, 1, and S&9). Use these keyss to enter

data and to access different screens.

When afield is highlighted, access it at the beginning by pressing ®
or accessit at the end by pressing @.

Alternate Keys

Alternate keys give some hard keys a second function. Some of the
second functions are shown on the hard keysin small yellow print. To
use a second function, pressthe hard key and then press the
alternate hard key.

Table 3.1 shows some of the functions accessed using alternate keys.

Table 3.1 Useful second functions of the TSC1 keys

Key combination Function
0 Page down

0 Page up

@ Home

® End

Previous
Contrast up
Contrast down
t Turn instrument

For afull list of second functions see Appendix B, Alternate Keys.
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Softkeys

Softkeys are displayed on the bottom line of the TSC1 screen. A
softkey on the screen corresponds to an adjacent hard key on the
keypad: &, @, &, &, or . Pressthis hard key to activate the
softkey. To activate the softkey, for example, press .

Softkeys relate to particular fields and only appear when these fields
are accessed. For example, the softkey appears when the
Antenna height field is accessed, as it relates to this field.

Note—The softkey appears if there are more than five softkeys
associated with a screen. Pressit to see the others.

Menu Key

Return to the main menu at any time by pressing [weny- Use this key
with the ¢ key to move quickly between Trimble Survey Controller
software screens. For more detail s see the next section.

Next Key

The [V’ hard key provides quick access to previously viewed screens
(windows). For example:

1. From the main menu select Files/ Review current job.

2. Press|uey to return to the main menu, and select Key
in/ Points.

3. Press|wey again to return to the main menu, then select
Configuration/ Controller / Hardware.

Now the three windows (Review, Key in / Point, and Hardware)
are open. To view them quickly, press V<’ repeatedly.

Note — Menus cannot be included in the cycle of windows.
To remove awindow from acycle:

*  View the window and then press \E] to return to the main
menu.
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Note — There is a maximum number of windows that you can open at
any onetime. This number depends on which windows are open. A
warning message appears if too many are open.

Help Key
Pressthe () key at any time to obtain more information about atopic.
When you pressit, an aphabetic list of Help topics appears. To exit
Help, press \&] from the Help listing screen.
To access information on a certain topic, press et | or () to highlight
the required topic, then press .. Otherwise type the first few letters
until the required topic is highlighted, then press 5]
Use the key combinations shown in Table 3.2 to navigate the Help
system.

Table 3.2 Navigating Help

Key combination Function

IS Go to the end of the list

@ Go to the beginning of the list
0 Page down

® Page up

Some Help topics have more than one screen of information. Thisis
indicated by asmall arrow in the top right corner of the screen. Press()

to see the next screen.
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Figure 3.2 shows two typical Help screens.

Select Cogo & area A st of
poinis it displayed. Flase & check mark
nexi o points that are to B2 included in
the calculation, Use the order that they
oceur inoon the perimeter of the area

unc
arca enclased by poinis in the database.

Press Enter to calculate the area (1)
and thie perimeber (2)

f

Figure 3.2

Online Help screens

Sample Screen Displays

This section shows a number of screen displays similar to those on the
TSC1 data collector. Labels are added to clarify the symbols and the

ayout used.

TSC1 power
level indicator

External power
level indicator

fi

fih L4 &

SLr'.ng Cogao Instrument

%zl

% Key in mnrlmrﬂlm

FOOP=15
rﬁ'.hunn Mo survey

— Screen title
shows
current job name

— lcon

:I— Status line

:I— Softkey area

- Number of SVs tracked

——— PC card indicator

Figure 3.3 Main Menu — TSC1 connected to GPS receiver
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Job: NP 2-16-24-13- W5 —— Screen title
T shows
““tl,--*-.,:I current job name
Files Htu in  Configuration
i| | —1— lcon
TSC1 power j'ﬁ $
level indicator B Survey L':nuu Inestrument
'5' HA=AT1*40"36" .
External power ﬂ ._m 1780 VA=S0"5 46" Instrgment circle
level indicator | readings
Indicates | Station setup icon
connection Target icon
to a conventional
instrument
Figure 3.4 Main Menu — TSC1 connected to conventional instrument
Select job
EEHEHHH
rvey
Job list Fletcher Dam — -S%r-outbar
Ralston's Bridge indicating
Resection position in list
Rob's SubDiv and list size
te
Waysade Avenue
I 9 ok e
-1-1|]|] rlu survey
| fepy | Belete JUndelste]] Elose L Sofikey
Figure 3.5  Typical list with scroll bar
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Code: Tree
Method: Topo point
Antenna helght Il.lm:i] ; 1.8 00m
Meas. to: Bottom of antenna moun
Time 50 far: Om5Ss
Tirme o ga; Om2s )
Static icon | I_I_Ii_ Horizontal and
IEI..r"' T HS e Vo0 iR vertical precisions
n LITELE =
d MOTE =
L Survey method (RTK)
Radio icon

and mode (Fixed)

Figure 3.6  Typical status line display

[ Arrow indicates

Q.u—wm"—ﬁfmﬁil another page below

rvey type: (kx

Logging device: iX Contraller:

HAuto file names: (ETES

Logging interval: (508

Broadcast format; (FLCMR Plus

WEAAS: E

INS positions: FIRTK only

Use station indes Any

Prompt for station index: EMel—— Arrow indicates

Eley ation mask: 13°D000C that you select

[i = the field entry from
a list

Figure 3.7 Meaning of arrows
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Status Line Display

Table 3.3

When you turn on the TSCL1 data collector, variousicons appear in the
status line. The icons that appear depend on the equipment that is
connected to the TSC1. Table 3.3 lists and explains these icons.

Status line icons

Icon

What it shows

1

(extreme left)

TSC1 data collector is connected to and drawing power from an
external supply

4

(extreme left)

TSCL1 is connected to an external power supply and is recharging the
internal battery

I

Power level is 100% (first icon)
or
Power level is 50%

If this icon is on the extreme left, it refers to the TSC1 internal battery.
If it is indented from the left, it refers to an external power source.

A PC card is inserted (first icon)

or or
A a PC card is inserted and should not be removed

A GPS Total Station® 4800 receiver is in use

4300
A GPS Total Station 4700 receiver is in use

4700

) An MS750™ receiver is in use
A Series 4000™ receiver is in use

=

4000
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Table 3.3 Status line icons (Continued)

Icon What it shows

=7
4400

A Trimble Site Surveyor™ 4400 receiver is in use

A Trimble 4600LS™ receiver is in use

% A GPS Total Station 4800 receiver is in use, and the antenna height is
1500 1.800 (the units are the system height units)

An external antenna is in use, and the antenna height is 1.800 (the units
1.800 are the system height units)

A conventional instrument is in use

A conventional instrument is being used to measure a point

The height of a conventional target is 2.000 (the units are the system
height units)

N
o
s]
S]

A conventional instrument station setup has been completed and the
instrument height is 1.725 (the units are the system height units)

-
N
N
o

A static point is being measured

29

Radio signals are being received

Cellular modem signals are being received
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Table 3.3 Status line icons (Continued)

Icon What it shows
WAAS signals are being received
&
LWAARE
ﬁ Continuous points are being measured

If no survey is running:
@ the number of satellites being tracked

If a survey is running:

(number varies) the number of satellites in the solution

Theinformation provided by the satellite icon, the last icon in
Table 3.3, depends on the type of survey you are doing and the
receiver type:

» If using asingle-frequency receiver see Table 3.4.

e If using adual-frequency receiver see Table 3.5.

Table 3.4 Single-frequency satellite icon information

Survey type What icon shows

No survey Number of satellites tracked on L1
Uninitialized RTK Number of common satellites on L1
Initialized RTK

Uninitialized postprocessed kinematic or Number of satellites tracked on L1 for more than
FastStatic one epoch

Initialized postprocessed kinematic

Real-time differential Number of common satellites on L1
Postprocessed differential Number of satellites tracked on L1 for more than
one epoch
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Table 3.5 Dual-frequency satellite icon information

Survey type

What icon shows

No survey Number of satellites tracked on L1

Uninitialized RTK Number of common satellites on L2

Initialized RTK Number of common satellites on L1

Uninitialized postprocessed kinematic or Number of satellites tracked on L2 for more than

FastStatic one epoch

Initialized postprocessed kinematic Number of satellites tracked on L1 for more than
one epoch

Real-time differential

Number of common satellites on L1

Postprocessed differ

ential Number of satellites tracked on L1 for more than
one epoch

For more information about the satellites tracked by the receiver, see
Satellites, page 348.

When the TSC1 data collector is connected to areceiver, the status
line displays the current survey mode. Table 3.6 explains these modes.

Table 3.6 GPS status line mode display

Survey mode

Explanation

No Survey Receiver is connected but a survey has not been started

RTK=Fixed Current RTK survey is initialized and the solution type is L1 fixed
(centimeter-level)

RTK=Float Current RTK survey is not initialized and the solution type is L1 float

RTK=Check Current RTK survey is verifying the initialization

RTK=Auto Radio link is down in the current RTK survey and the solution is an
autonomous position

RTK=WAAS Radio link is down in the current RTK survey and the solution is a WAAS
position

FastStatic Current survey type is FastStatic
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Table 3.6 GPS status line mode display (Continued)

Survey mode

Explanation

PPK=Fixed Current postprocessed kinematic survey is initialized and, when
postprocessed, should yield an L1 fixed or an iono-free (centimeter-level)
solution

PPK=Float Current postprocessed kinematic survey is not initialized and, when

postprocessed, should yield an L1 float solution

PP differential

Current survey type is postprocessed differential

RT differential

Current survey type is real-time differential

Infill=Fixed

Current kinematic infill survey is initialized and, when postprocessed,
should yield an L1 fixed or an iono-free (centimeter-level) solution

Infill=Float

Current kinematic infill survey is not initialized and, when postprocessed,
should yield an L1 float solution

Infill

Current survey type is differential and you are doing an infill session

WAAS

Current survey type is differential and using signals from WAAS satellites

Menus

The Horizontal Angle (HA) and Vertical Angle (VA) appear in the
status line when you use conventional instruments. The Root Mean
Square (RMS) indicator is displayed when you arein Fine mode in a
real-time kinematic survey. It shows the RMS of the current position,
expressed in millicycles.

Menus list the Trimble Survey Controller software functions. When
you turn on the TSC1 data collector, the main menu appears after the
Trimble logo screen. To return to the main menu at any time, pressthe

key.

To select amenu item, highlight the required option using the arrow
keys or by typing the first | etter, and press ). Other menus, such as
the Files menu or the Instrument menu, appear when you select these
items from the main menu.

Figure 3.8 shows a two-page summary of the menu structure.
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Files

Job management
Review current job

Map of current job
Status of current job
Copy data between jobs
Import / Export

File manager

Key in

Trimble PC communications
Send ASCII data
Receive ASCII data

Points
Lines
Curves
Boundary
Roads
Templates
Notes

Survey — Items depend on the type of survey you are doing

Start base receiver
Station setup

Start survey
Start/Stop PP infill
Measure points
Measure rounds
Continuous topo
Offsets

Measure laser points
Stakeout

Initialization

Site calibration
Swap base receiver
End survey

Points
Lines

Curves
DTMs
Roads

Figure 3.8

Trimble Survey Controller software menu structure

This figure continues on page 48.
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Configuration
Job Coordinate system
Controller Units .
Feature & attribute libraries Cogo settings

Survey Styles

Time/date
Language
Hardware
Cogo
Items depend on the
Inverse Survey Style selected

Intersections
Traverse

Rover options

Subdivide a line ;OPO pOigF

Subdivide a curve BOVer radio

Compute area ase Optl.ons
Base radio

Compute azimuth
Compute distance

Laser rangefinder
FastStatic point
Observed control point

Instrument Rapid point
Continuous points
Items depend on the type Stakeout
of instrument the TSC1
Target

is connected to . . .
Site calibration

PP initialization times

Satellites

Position Duplicate point actions

Copy receiver files |nStrum_ent
Corrections

Receiver status
Options

Traverse options

Remote controller
Navigate to point
Station setup details
Target

Instrument controls
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Data Fields

Fields generally require you to input data. Field titles are on the | eft
side of the screen display. Select options from alist or use the keypad
totypein details. If afield hasalist of options, thisisindicated by a®
symbol to theleft of thefield. Pressthe & key to display thelist, or the
@ key to cycle through the list.

Entering Data

When afield is highlighted, press the ® key to accessthe field. Then
do one of the following:

Type the numeric or alphanumeric details, depending on the
field.

Select an item from alist of options. To do this, highlight the
required option and press )

Select an item from alist of relevant records in the database.
Press[ tist | to seethelist of available records, then place a
check mark beside the required item(s) and press £.j. (The
softkey only appears when you edit certain fields.)

To enter a symbol, press b | to see the list of available
symbols. Highlight the required symbol and press £.j to insert
itinthefield. For alist of symbols see Table B.3 on page 185.

To enter avaue in different units, type in the value and press
[Cuits ], Select the units to be used and press £e). The valueis
converted to the system units and the result isinserted in the
field. For more information, see Using different units, page 53.

When the field is complete, press or () to save any changes and
move to the next field.
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Press to accept the screen when all fields are complete. Some
screens cannot be accepted unless certain fields have been completed.
For example, in the Survey/Measure points screen, you cannot
measure a point unless the Point name and Antenna height fields have
values in them. If you press ) before completing these fields, a
warning message appears.

Editing Details in a Field

When afield is highlighted, press & to access the beginning of the
field. Press @ to access the end of the field. If already in the field,
press (Fn) @ to go to the beginning of it, (F) @ to go to the end.

Use the left and right arrow keys to move around inside the field. To
insert a character press () (sp). To delete a character press (Fn) (e

Note — Sometimes a field cannot be changed. When you try to access
it, the highlight remains on the field title. For example, when you
select Files/ Current job status, it is not possible to change the fields
in the screen that appears.

Using Quadrant Bearings
To enter quadrant bearings:

1. Make sure the system units are Quadrant bearings.
For more information, see System Units, page 101.

2. Enter the bearing in any Bearing field.
3. Press[me_J, W ] [SE ], or [SW ],

The quadrant bearing isinserted in the field.

Example

To enter the quadrant bearing N25° 30" 30"E in a bearing field:
 Keyin253030.
*  Press[me ],
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Using the In-Field Calculator

Use the Trimble Survey Controller software’sin-field calculator to
calculate valuesin the following fields:

*  Northing
* Easting
* Elevation

e Antennaheight

*  Azimuth
e Dist

e H.Dist

« V.Digt

If the [orerator] SOftkey appears when you access afield, thein-field
calculator is available.

In the Cogo / Intersections screen, for example, use it to sum two
distances or to calculate the distance between two pointsin aH.Dist
field.

\Q} Tip — When calculating a distance between two points, press to
= select the points from the Trimble Survey Controller software database.

Note — When keying in a point name that includes spaces, put double
guotes around it. To savetime, use the softkey to select the point.

The Trimble Survey Controller software checks the syntax of the
formulawhen you press .. If it isincorrect, the Trimble Survey
Controller software warns you and you can edit the formula.

Note — When you enter an equation with two or more operators, use
parentheses.
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When you enter addition and subtraction eguations in angle-,
azimuth-, or quadrant-bearing fields, use consistent units for al
values. Do not give units to some values but not others. For example,
with the system units set to Quadrant bearings, to add N40°20'20"E
and the angle 10°15'15", key in:

=N40°20'20"E+10°15'15"
or (even quicker):

=N40°20'20"E+N10.1515

For information about using different units, see Using different units,
page 53.

Table 3.7 shows operators for the in-field calculator.

Table 3.7 Symbols used by the in-field calculator

Symbol Alternate Function Example Result
keys
= (Q) Starting an equation ~ =3+4 7
+ Adding =3+2+5 10
- Subtracting =5-3 2
* Multiplying =2*4 8
/ (D) Dividing =10/2 5
( Inserting parentheses =2*(5+3) 16
) @0
@ Calculating the =1000("1001 Azimuth between Point 1000
i azimuth between two and Point 1001
points Note: The arrow symbol only
appears in the list for an
azimuth field.
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Table 3.7 Symbols used by the in-field calculator (Continued)
Symbol Alternate Function Example Result
keys

Calculating the slope  =1000 11001

distance between two
points

Slope distance between Point
1000 and Point 1001

Calculating the =1000< 1001

horizontal distance
between two points

Horizontal distance between
Point 1000 and Point 1001

Al

(9) Calculating the =1000<111001
vertical distance

between two points

Vertical distance between
Point 1000 and Point 1001

Note: The triangle symbols
only appear in the list for a
distance field.

Note — When you enter equations using the in-field calculator, enter

the ‘=" symbol first.

Using different units

You can use values with different unitsin the Trimble Survey
Controller software in-field calculator. For example, if the system
units are USfeet, it ispossibleto add avaluein metersto avaluein
feet. The answer will be in the system units.

For example, to add 20 m to 10 USft when the system unitsare US

survey feet:
1. Keyin=20

2. Do one of the following:

—  Press[tts ], Then select Meters (m) and press -

—  Press(m).
3. Keyin+10and press £

The value 75.617 USft isinserted in the field.
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TSC1 Controller Settings

To review the Trimble Survey Controller software settings at any time,
select Configuration/ Controller from the main menu. The Controller
Settings menu appears.

Time/Date

The Time/date screen displays the time and date settings for the
Trimble Survey Controller software. Useit to set the following:

Timeout — after this fixed period of inactivity, the TSC1 data
collector turnsitself off.

Thefixed interval after which the Trimble Survey Controller
software automatically records the current time (set the
Timestamp field to the required interval between records) in the
current job.

Your offset from UTC — so that you can display local time.
When the TSC1 is not connected to a GPS receiver, edit the
Local time and Local time offset fields. Whenthe TSC1 is
connected to areceiver but no survey isrunning, you can only
edit the Local time offset field.

You can enter positive and negative valuesin the Local time
offset field.

Formats in which time and date are displayed.

The GPS time display. Set thisto Date/time if you want to
display the GPS time (in the QC records for example) asalocal
date and time instead of GPS weeks and seconds. The values
are always stored as GPS weeks and seconds—this setting only
configures the display.

Every time the TSC1 data collector is connected to a GPS receiver, the
UTC time is automatically updated.
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Language

The Language screen contains alist of the language files uploaded
into the Trimble Survey Controller. From the list, select alanguage.

If an online Help file in another language is present, the Trimble
Survey Controller software automatically uses that file when you
select the corresponding language in the Language screen. If not, the
online Helpisin English.

For information about transferring files, see Chapter 9, Data Transfer.

Hardware

The Hardware screen displays information about the Trimble Survey
Controller hardware. See Figure 3.9.

Hardware

Confrast level: S0 %
Backlight enabled: ENe
Beeper wolume; ELowe
Lowr voltage charging enablsd: EHo
Futomatic confrast adjustment:  (F:No
Internal battery (being usedk: 100%
Main memory free space: B52kh
PC eard fres space: SES2kb
Yersion: T.50

|

Upgmads |ﬂg|1'un||

Figure 3.9 Hardware screen

To turn the screen backlight on, set the Backlight enabled field to Yes.
Thisfield resets to No every time the TSC1 data collector is turned
off.

Set the Beeper volume field to Off, Low, or High.

For the Trimble Survey Controller software to automatically adjust the
screen contrast, set the Automatic contrast adjustment field to Yes.
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To charge the internal battery off alow-voltage (lessthan 15V)
external power source, set the Low voltage charging enabled field to
Yes. Then see Using a Low Voltage Power Supply, page 28.

Table 3.8 shows the options in the Internal battery field.

Table 3.8 Internal battery options
Option Description
Internal battery (being used) TSC1 data collector is using the internal
battery

Internal battery (not being used) TSC1 is using an external power source

Internal battery (charging) TSC1 is using an external power source
and being recharged from that source

The Memory freefield appearsif no PCMCIA (PC) card isinserted. It
shows the free space in the main memory. If a PC card isinserted, the
Main memory free space and the PC card free space fields appear.

The Version and Build number fields provide information about the
version of the software that is running.

The Serial number field displays the serial number of the TSC1 data
collector.

Press [ostions | to display the Installed application options screen. This
screen shows what software options you can install in the TSC1, and
shows if they are enabled. It al'so shows the software support expiry
date.

Press to put the Trimble Survey Controller software into
Upgrade mode. For more information, see Upgrading the Trimble
Survey Controller Software, page 32.
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Reviewing the Database
From the main menu select Files/ Review current job.

Records are stored in chronological order. When you first access the
database, the last page is displayed first.

To move around the database, use one of the following:
. and softkeys
e arrow keys
»  second function keys () 0, (f) 0, () @, and () &
To search for a particular item:
1. Press[search], and select an option:
—  Current record type
— Point by name—enter the point name to search for
— Point by code—enter the code to search for
—  Point by class—enter the class to search for
2. To start the search, press [Searcht] Or [Searchi];

- causes the Trimble Survey Controller software to
search up the database from the current position.

- causes it to search downwards,

For more information about arecord, highlight the record and press
ckaed- The and softkeys show the next record and the
previous record respectively. Press K& to return to the database
listing.

Note — If point coordinates appear as‘?' see Coordinate View Setting,
page 58.

It is possible to edit certain records, for example Code and Antenna.
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Note — When you change an antenna height record in the database,
the coordinates of some offset points (those stored as coordinates) are
not updated.

Also, the change in antenna height does not affect any postprocessed
points that will be processed using the Trimble Geomatics Office™,
Trimble Survey Office™ or GPSurvey™ software. Verify the antenna
height information when you transfer the data to the office computer.
Do the same if you download postprocessed points directly from the
receiver to the office software.

You can store a hote at any position in the database. To do this:
1. Highlight arecord.
2. Press{ et ], The Note screen appears.

3. Enter the note and press ). The note is stored immediately
before the record you highlighted in step 1.

The Note screen remains open until you press S&.
Alternatively, press when there is no text on the screen.

For details of the road information that is stored in ajob, see
Chapter 18, Roading.

Coordinate View Setting

The setting in the Coordinate view field (WGS-84, Local, Grid, or HA
VA SD, for example) determines what values are visible in the point
record. It is possible to change the coordinate view setting for the job
or just when viewing a point.

To change the coordinate view setting for the job see System Units,
page 101.
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To change the Coordinate view setting for a point that you want to

view:
1.

When reviewing the database, highlight the point record and
press £ie).

Press [oetions | and set the Coordinate view field as required.
The options are listed in Table 6.2 on page 101.

If the coordinate value for apointis‘?, the following situations may
have occurred:

The point may be stored as a GPS point but with the Coordinate
view field set to Local or Grid and a datum transformation and
proj ection not defined. Change the Coordinate view setting to
WGS-84, define a datum transformation and/or projection, or
calibrate the job.

The point may be stored as a polar vector from a point which
has been deleted. Undelete the point.

In a 2D survey, aprojection may have been defined with the
Default elevation at null. Set the default elevation to
approximate the elevation of the site.

Deleting and Undeleting Points, Lines, or Curves

To delete apoint, line, or curve in the Trimble Survey Controller
software database:

1.
2.
3.

From the main menu select Files/ Review current job.
Highlight the point/line/curve to be deleted and press £s)-
Press [Dekete |,

For points, the Search class changes to Deleted (normal),
Deleted (control), Deleted (staked), Deleted (backsight), or
Deleted (check), depending on the original search classification.

Press £ -
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The Trimble Survey Controller software records a note after the
original point/line/curve record, showing thetime it was
deleted.

Note — When you del ete a point/line/curve, the point symbol changes.
For a topo point, for example, the iz symbol replacesthe : symbol.

Note — When you delete a Face 1 or Face 2 observation that
contributes to a matched pair record, the matched pair record is also
deleted. The same applies to mean turned angle records.

To undelete a point, line, or curve in the Trimble Survey Controller
software database:

1. Fromthe main menu select Files/ Review current job.
2. Highlight the point/line/curve to be undeleted and press £
3. Press [Undelete],

Deleted points

A deleted point, line, or curve is not used in calculations, but it is still
in the database. Deleting points, lines, or curves does not make a job
file smaller.

When you download afile that contains deleted points, the deleted
points are not transferred to the office software. If you download afile
using Data Transfer, GPLoad™ or TRIMMAP™ software, however,
the deleted points are recorded in the Data Collector (.dc) file. They
have a classification of Deleted.

Some points, such as continuous offset points and some intersection
and offset points, are stored as vectors from a source point. If you
delete a source point, any point stored as a vector from that point has
null (?) coordinates when you review the database point record.

Tip — To see how a point is stored, select Files / Review current job. Then
highlight the point, press e, and view the Stored as field. For more
information, see Table 15.2 on page 375.
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Responding to Messages

If the Trimble Survey Controller software cannot operate normally, it
displays an error message or awarning at the top of the screen, or a
flashing message in the status line.

For alist of Trimble Survey Controller software messages, see
Appendix G, Messages, at the back of Volume 2.

Warnings and Error Messages

You can usually continue working after acknowledging awarning, but
you have to correct an error before normal operations can be resumed:

»  To acknowledge awarning, press \&] or [0k,

»  To continue after an error message, press K& or and
correct the mistake.

Status Line Messages

A status line message is generally displayed when the Trimble Survey
Controller software cannot start or continue with its present function
for some reason. For example, a message appearsif thereisno radio
link or if the battery islow.

A status line message generally remains on the screen until you (or the
Trimble Survey Controller software) resolve the situation.
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Auto-Connecting to an Instrument

Assoon asyou turn on the TSC1 data collector, it tries to auto-connect
to any device that it could be connected to. It first tries to connect to
the device specified in the last Survey Style used. If thisis
unsuccessful, it uses the information contained in all available Survey
Styles to determine what instrument it may be connected to. Working
through thelist, it checks its top and bottom ports for each instrument
specified in the Survey Styles. The more Survey Stylesthere are
stored, the longer this auto-connect process takes.

Note — If many Survey Syles are defined, the auto-connect process
may fail. When you start a survey, however, the Trimble Survey
Controller software will connect to the device specified in the Survey
Syle.

When connection is achieved, the appropriate icon appearsin the
statusline. Table 3.3 on page 42 lists the icons that can appear.

Note — If the TSC1 data collector is plugged into a GPS Total Sation
4800 or 4700 receiver, a 4600LS receiver, or a Trimble conventional
instrument and then turned on, the Trimble Survey Controller software
automatically turns on that receiver or instrument.
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Introduction

Before taking the equipment into the field, there are a number of
things to consider.

Coordinate Systems

GPS measurements are referenced to the 1984 World Geodetic System
reference ellipsoid, known as WGS-84. For most survey tasks,
however, results in terms of WGS-84 have little value.

It is best to display and store resultsin terms of alocal coordinate
system. Before starting a survey, choose a coordinate system.
Depending on the requirements of the survey, you can choose to give
the results in the national coordinate system, alocal coordinate grid
system, or aslocal geodetic coordinates.

When you have chosen a coordinate system, search your survey
archives for any horizontal and vertical control pointsin that
coordinate system that are in the area to be surveyed. You can use
these to calibrate a GPS survey. For more information, see Chapter 5,
Coordinate Systems.

Field Reconnaissance

Visit the region to be surveyed before starting the observations.
Record the location (azimuth and elevation) of any objects that may
obstruct the path of the GPS satellite signals to the pointsto be
measured. Be aware of objects that may reflect or distort the GPS
signas, an effect known as ‘ multipath’.

Identify a suitable location for the base station. This should be a
position that is free of multipath and that has a clear and uninterrupted
view of the sky. Accurate WGS-84 coordinates should be avail able for
the base station mark (see Base Station Coordinates, page 280).
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For all surveys, make sure the longest baseline does not exceed the
limit defined by the survey technique you are using. For rea-time
surveys, make sure all marks are within range of the baseradio. If they
are not, decide where to place radio repeatersto gain full site
coverage. Alternatively, use a sequence of multiple locations for the
base station or postprocessed infill survey techniques to survey in
areas where the radio does not provide coverage.

Choosing a GPS Survey Type

The Trimble Survey Controller software offers you a choice of
kinematic, differential, or FastStatic survey techniques (see page 7). It
lets you choose any one of nine different survey types based on these
three techniques.

Before starting a GPS survey, decide which survey typeis best suited
to the project:

*  What level of precision is required?

For centimeter-level precision, use kinematic or FastStatic
techniques. If submeter precision is sufficient, differential
methods are satisfactory.

* Doyou require real-time results?

For real-time results, use aradio system and select the
appropriate real-time technigue (kinematic or differential,
depending on the precision required). Stakeout and
centimeter-level navigation are two activities that require
real-time solutions.

e Do you needto log raw data?

With the postprocessing techniques (FastStatic, PP kinematic,
PP infill, and PP differential), raw data must be logged at the
base and at the rover for the duration of the survey.
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To continue the real-time survey by using postprocessed techniques
during periods of radio failure, usethe RTK & infill or RT differentia
& infill survey types. These survey types log data at the base for the
duration of the survey. Dataisonly logged at the rover when infill is
started.

Note — If your receiver supports the use of signals from the Wide Area
Augmentation System (WAAS), you can use these signals to provide
differentially-corrected positions in a real-time survey when the radio
link is down.

For ‘pure’ real-time methods (RTK and RT differential) it is not
generaly necessary to store raw data. However, some contracts may
include a quality control clause that stipulates that raw data be
collected for the entire survey period. If thisis the case, create a new
Survey Style: set the survey typeto RTK & data logging or to RT
differential & data logging, depending on the precision required.

Raw data must be collected simultaneously at both the base and rover.
It is necessary to consider the memory capacity of both the base and
the rover receivers:

*  Trimble’'s4600L S receivers, GPS Total Station 4800 receivers,
and GPS Total Station 4700 receivers all have built-in memory.
You only need one TSC1 data collector.

»  Tocollect raw data using Trimble's Site Surveyor 4400
receivers, you need two TSCL1 data collectors—one at the rover
and one at the base.

* Itispossibleto buy a Trimble Series 4000 receiver with or
without memory. What you use determines how many TSC1s
are needed.
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Consider these points, then use the flow chart in Figure 4.1 to select an
appropriate survey type.

‘Real-time solutions? |
No

Yes

!4'

\i

Yes

r——| All the time?,—
Yes No
(When radio is down)

N Log raw data?
0

You need a radio

You need data storage capacity
and processing software

y

‘Centimeter-level? ‘

‘ Centimeter-level?|

‘ Centimeter-level?‘

| Centimeter-level?|

Yes

No Yes No Yes No Yes No
i ] i Y
| RT differential | | [RT diff & data logging | RT diff & infill | | PP differential |
| RT kinematic | [RTK & data logging] [ RTK & infil_|

PP kinematic
or FastStatic

Figure 4.1 Choosing an appropriate survey type

Trimble Survey Controller Reference Manual Volume 1 67



4

GPS Survey Preparations

68

Planning Field Observations

Planning isimportant to a successful survey.

Before conducting any field work, plan afield method that lets you
comfortably achieve the goals of the survey. Consider how
observations should be processed, and how results will be combined.

Start the base receiver before the rover receiver. If different field
parties set up the base and rover receivers, the rover party must be
satisfied that the base has been started before they start to measure,
because:

» theradio corrections needed during a real-time survey are not
available until the base is started

»  for postprocessed surveys, the base and rover receivers must
store data simultaneously

Schedul e the day’s work before leaving the office, and have the base
and rover parties communicate using walkie-talkie radios or mobile
phones.

Satellite Availability

To survey using GPS, the base and rover receivers must track a
minimum of four common satellites. For On-The-Fly (OTF)
initializations, five common satellites are required.

Plan the survey using a product such as Trimble's QuickPlan™
software. Specify the approximate | atitude and longitude of the project
site, the proposed survey date and time, the time zone, the elevation
mask, and the location of any obstructions that will reduce the view of
the satellites.

Obtain arecent satellite Ephemerisfile and place it in the appropriate
software directory. If using QuickPlan, overwrite the Current.eph file
in the ... Trimble Geomatics Office\Projects folder with the more
recent Ephemerisfile.
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& Warning — If you copy raw GPS data files from a receiver to the Trimble
Survey Controller software, you cannot use the Ephemeris file in
QuickPlan.

You can generate a graph that indicates the number of available
satellites and PDOP information. Use this information to determine
the best time to perform the survey. Trimble recommends that you
conduct surveys during periods when the PDOP is less than 6.

Figure 4.2 shows a sample graph generated by Trimble's QuickPlan
software. It shows satellite availability and PDOP values throughout
the day.

Humber 5%s and PO

1200 2000
Three: Majer tick marks =4 Hours, (Sampheg 2 Mawtes)

Figure 4.2 Graph showing satellite availability and PDOP values
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Introduction

Before starting a GPS survey, decide which coordinate system to use.
This chapter discusses some things to consider when making this
decision.

50/— Tip — For information about the GPS coordinate system, WGS-84, see
= page 64.

If you intend to combine conventional observations with GPS
measurements, read the whole of this chapter. To make only
conventional observations see Choosing a Coordinate System for a
Conventional Survey, page 85.

Local Coordinate Systems

A local coordinate system simply transforms measurements from a
curved surface (the earth) onto aflat surface (amap or plan). Four
important elements constitute aloca coordinate system:

* Loca datum

*  Datum transformation

*  Map projection

e Cadlibration (Horizontal and Vertical adjustments)

When you survey using GPS, consider each of these.

Local Datum

Because an exact model of the earth’s surface cannot be created
mathematically, localized ellipsoids (mathematical surfaces) have
been derived to best represent specific areas. These ellipsoids are
sometimes referred to as local datums. NAD83, GRS80, and AGD66
are examples of local datums.
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Datum Transformation

GPS is based on the WGS-84 ellipsoid. The WGS-84 €llipsoid has
been sized and positioned to best represent the entire earth.

To survey in aloca coordinate system, the WGS-84 GPS positions
must first be transformed onto the local ellipsoid using adatum
transformation. Four types of datum transformation are commonly
used:

*  Notransformation
*  Three-parameter

e Seven-parameter

e Datum grid

A three-parameter datum transformation assumes that the rotational
axis of thelocal datum is parallel with the rotational axis of WGS-84.
The three-parameter transformation involves three simple translations
in X, Y, and Z. The three-parameter transformation that the Trimble
Survey Controller software uses is a Molodensky transformation, so
there may also be a change in ellipsoid radius and flattening.

Note — Positions on a local datum are commonly called ‘local
geodetic coordinates’. The Trimble Survey Controller software
abbreviates thisto ‘Local’.

A seven-parameter datum transformation is the most complex
transformation. It applies tranglations and rotationsin X, Y, and Z as
well as ascale factor.

A datum grid transformation uses a gridded data set of standard datum
shifts. By interpolation, it provides an estimated value for a datum
transformation at any point on that grid. The accuracy of adatum grid
depends on the accuracy of the gridded data set it uses. For more
information, see Using a Datum Grid File, page 79.
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Map Projection

L ocal geodetic coordinates are transformed into local grid coordinates
using a map projection (a mathematical model). Transverse Mercator,
and Lambert are examples of common map projections.

Note — Positions on a map projection are commonly called ‘local grid
coordinates’. The Trimble Survey Controller software abbreviatesthis
to ‘Grid'.

Horizontal and Vertical Adjustments

If published datum transformation parameters are used, slight
discrepancies can exist between local control and GPS-derived
coordinates. These discrepancies can be reduced using minor
adjustments. The Trimble Survey Controller software calculates these
adjustments when you use the Ste calibration function. They are
called horizontal and vertical adjustments.

Calibration

Cadlibration is the process of adjusting projected (grid) coordinates to
fit the loca control.

Key in acalibration, or let the Trimble Survey Controller software
caculateit.

You should calculate and apply a calibration before:
e staking out points
e computing offset or intersection points

The rest of this section describes how to perform a calibration using
the Trimble Survey Controller software. To key in a calibration see
Creating a Job, page 88.
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Calibration Calculations

Use the Trimble Survey Controller software system to perform a
calibration in one of two ways. Each method resultsin the
computation of different components, but the overall result isthe same
if enough reliable control points (coordinatesin your local system) are
used. The two methods are:

e If you use published datum transformation parameters and map
projection details when creating a job, and if you provide
enough control points, the Trimble Survey Controller software
performs a calibration that computes horizontal and vertical
adjustments. Horizontal control points allow scale error
anomaliesin the map projection to be removed. Vertical control
allowslocal ellipsoid heights to be transformed into useful
orthometric heights.

\Q} Tip — Always use published parameters if they exist.

e If you do not know the map projection and datum
transformation parameters when creating the job and defining
the local coordinate system, specify No projection/no datum.

Then specify whether Grid or Ground coordinates are required
after asite calibration. When ground coordinates are required,
you must specify the Reference elevation. In this case, the
Trimble Survey Controller software performs a calibration that
calculates a Transverse Mercator projection and a Molodensky
three-parameter datum transformation using the supplied
control points. The reference elevation is used to compute a
scal e factor for the projection so that ground coordinates are
computed at that elevation.

For information about the formulas used by the Trimble Survey
Controller software to calculate a calibration, see Appendix C,
Calculations and Search Rules.
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Table 5.1 shows the output of a calibration when various data is
supplied.

Table 5.1 Calibration output

Projection Datum Calibration output

transformation
Yes Yes Horizontal and vertical adjustment
Yes No Datum transformation, horizontal and

vertical adjustment

No Yes Transverse Mercator projection,
horizontal and vertical adjustment

No No Transverse Mercator projection, zero
datum transformation, horizontal and
vertical adjustment

Local Control for Calibration

Trimble recommends that you observe and use a minimum of four
local control points for the calibration calculation.

For best results, local control points should be evenly distributed over
the job area as well as extending beyond the perimeter of the site
(assuming that the control isfree of errors).

—\Q/— Tip — Apply the same rule of thumb as you would when placing control for
= photogrammetric jobs. Make sure that the local control points are evenly
distributed to the extent of the job area.

Why Calibrations Are Needed

If you calibrate a project and then survey in real time, the Trimble
Survey Controller software gives real-time solutions in terms of the
local coordinate system and control points.
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Operations That Require Calibration

/N

Warning — Perform a calibration at any time, but always complete the
calibration before staking out any points, or computing offset or
intersection points.

If no datum and no projection are defined, you can only stake out lines
and points that have WGS-84 coordinates. Displayed bearings and
distances are in terms of WGS-84.

Specify a projection before staking out curves, roads, and DTMs and
when computing intersections and offsets. The Trimble Survey
Controller software does not assume that WGS-84 is the local
ellipsoid, so you must aso define a datum.

Without a datum transformation, you can only start areal-time base
survey with aWGS-84 point.

For information on how to perform a calibration, see Chapter 13,
Calibration.

Figure 5.1 shows the order of calculations performed when a
calibration is calculated.
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Input GPS Measurements

Output grid coordinates (N' E' E)

WGS-84 LLH

User-supplied
Datum transformation

Local ellipsoid
L'L'H

User-supplied

Map projection
Unadjusted grid

NEH

User-supplied
Control (N E)control
Calculate

Horizontal adjustment
(N E)control and N E

Adjusted grid
N'E'H'

User-supplied
Control (h)control

YES

Geoid Model?

Calculate
Vertical adjustment
(h)control and H'

User-supplied
Geoid model

| hgeoid

Calculate
Vertical adjustment
(h)control and hgeoid

Figure 5.1

Calibration calculation process
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Copying Calibrations

You can copy a calibration from aprevious job if the new jobis
completely encompassed by that initial calibration. If a portion of the
new job lies outside the initial project area, introduce additional
control to cover the unknown area. Survey these new points and
compute a new calibration. Use this as the calibration for the job.

Using a Datum Grid File

A datum grid transformation uses interpolative methods to estimate
the value of the datum transformation at any point in the area covered
by the datum grid files. Two gridded datum files are required for this
interpolation—a | atitude datum grid file and alongitude datum grid
file. When you export a datum grid using the Trimble Geomatics
Office or Trimble Survey Office software, the two datum grid files
associated with the current project are combined into asingle file for
use in the Trimble Survey Controller software.

Note — A datum grid transformation is only used to calculate the
horizontal datum shift. For a vertical adjustment, specify an inclined
plane or a geoid model.

Uploading a Datum Grid File

The Trimble Survey Controller software usesa Combined Datum Grid
(.cdg) file. Thisfileis created in the Trimble Geomatics Office or
Trimble Survey Office software. For more information, refer to the
section on exporting projectsin the office software documentation.

To upload a.cdg fileto a PCMCIA card or to the TSC1 data collector,
use Trimble's Data Transfer or GPLoad™ software. For more
information on transferring files, see Data Transfer Between the TSC1
and the Office Computer, page 156.
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Selecting a Datum Grid File When Creating a Job

When you create ajob, the Trimble Survey Controller software
prompts you to define a coordinate system.

Note — The U.S Sate Plane 1927 and the U.S Sate Plane 1983
coordinate systems in the Trimble Survey Controller software use
three-parameter transformations.

To select adatum grid file when creating ajob, do one of the
following:

*  Select acoordinate system from the library provided in the
Trimble Survey Controller software. Set the Use datum grid
field to Yes. In the Datum grid field, select the file that you
want to use.

e Key inthe coordinate system parameters. Select Datum
transformation and set the Type field to Datum grid. In the
Datum grid field, select the file that you want to use.

Selecting a Datum Grid File for the Current Job

First upload a datum grid file to the TSC1 data collector (see page 79)
then select it.

To select the datum grid file for use in the current job:

1.  From the main menu select Configuration / Job / Coordinate
system.

2. Do one of thefollowing:

— If the Key in parameters screen appears, select Datum
transformation.

—  If the Select coordinate system screen appears, press Keyin |,
From the Key in parameters screen, select Datum
transformation.

The Datum transfor mation screen appears.

3. Inthe Typefield, choose Datum grid.
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4. Inthe Datumgrid field, choose the name of the datum grid file.

The semi-major axis and flattening values for the selected
datum grid file are displayed. These details overwrite any
aready provided by a specified projection.

Using a Geoid Model

The geoid is a surface of constant gravitational potential that
approximates mean sealevel. A geoid model or Geoid Grid file (a.ggf
file) isatable of geoid-ellipsoid separations that is used with the GPS
ellipsoid height observations to provide an estimate of elevation.

The geoid-ellipsoid separation value (N) is obtained from the geoid
model and is subtracted from the ellipsoid height (H) for a particular
point. The elevation (h) of the point above mean sea level (the geoid)
istheresult. Thisisillustrated in Figure 5.2.

\
H h Ground

- - = = = - —

Ellipsoid

Figure 5.2 Geoid — ellipsoid separation

Note — For correct results, the ellipsoid height (H) must be based on
the WGS-84 llipsoid.

When you select Geoid model as the vertical adjustment type, the
Trimble Survey Controller software takes the geoid-ellipsoid
separations from the geoid file chosen, and uses them to display
elevations on the screen.
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The benefit of this function is that you can display elevations (which
are only as accurate asthe geoid model) without having to cdibrate on
elevation benchmarks. Thisis useful when local control or
benchmarks are not available, asit makesit possible to work ‘on the
ground’ rather than on the ellipsoid.

Note — Elevations derived from a geoid model are only as accurate as
the geoid model and €ellipsoid height used to determine them.

For more information, see Geoid Model, page 197.

Note —If using a geoid model in a Trimble Geomatics Office project or
a Trimble Survey Office project, be sure to upload that geoid file (or
the relevant part of it) when uploading the job into the TSC1 data
collector.

Uploading a Geoid File

A folder containing geoid model filesis supplied as part of the
Trimble Geomatics Office or Trimble Survey Office software. You can
copy awholefile (approximately 8 MB) to a PC card and useit in the
TSC1 data collector. Alternatively, Trimble recommends that you
create a subgrid of the geoid file when you use the office software to
upload it to the TSC1 data collector. Thisgivesasmaller filefor usein
your local area. (A 20 KB geoid file, for example, can cover an area of
approximately 100 km by 100 km.) For instructions on subgridding a
geoid file, refer to the office software documentation.

To upload a geoid file to the TSC1 data collector use the Trimble
Geomatics Office, Trimble Survey Office, GPSurvey™, or
TRIMMAP™ software.

Note — If the geoid file that you upload has the same name as a geoid
file already in the TSC1 data collector, the uploaded file overwrites
the existing file.

For more information about transferring files from the office
computer, see Data Transfer Between the TSC1 and the Office
Computer, page 156.
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Selecting a Geoid File When Creating a Job

When creating a job, you are prompted to define a coordinate system.
Do one of the following:

Select a coordinate system from the library provided in the
Trimble Survey Controller software. Set the Use geoid model
field to Yes. In the Geoid model field, select the file to be used.

Key in the coordinate system parameters. Select Vertical
adjustment and set the Type field to Geoid modd or
Geoid/Inclined plane as required. (Select Geoid/Inclined plane
if you intend to key in the inclined plane adjustment
parameters.) For more information, see Geoid Model, page 197.

Selecting a Geoid File for the Current Job

When you upload ageoid file into the TSC1 data collector, select it for
use in the current job. To do this:

1.

From the main menu select Configuration / Job / Coordinate
system.

Do one of the following:

— IftheKeyin parameters screen isdisplayed, select Vertical
adjustment and set the Type field to Geoid model or
Geoid/Inclined plane as required. (Select Geoid/Inclined
planeif you intend to key in theinclined plane adjustment
parameters.)

—  If the Select coordinate system screen is displayed, set the
Use geoid model field to Yes. In the Geoid model field,
select the file to be used.
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Choosing a Coordinate System for a GPS Survey

When you create a new job, the Trimble Survey Controller software
prompts you to define what coordinate system you are using. The
Select coordinate system menu appears. Select a system from the
library, key in the parameters, select Scale factor only, copy a system
from another job, or select no projection and no datum transformation.
For more information, see Creating a Job, page 88.

The most rigorous coordinate system consists of four parts:
e Datum transformation
Map projection
e Horizontal adjustment
e Vertica adjustment

Note — To conduct a real-time survey in terms of local grid
coordinates, define the datum transfor mation and map projection
before starting the survey.

50/— Tip — In the Coordinate view field, select Local to display local geodetic
= coordinates. Select Grid to display local grid coordinates.

When WGS-84 coordinates are transformed onto the local ellipsoid
using adatum transformation, local geodetic coordinates result. Local
geodetic coordinates are transformed into local grid coordinates using
the map projection. The result is Northing and Easting coordinates on
theloca grid. If ahorizontal adjustment is defined, it is applied next,
followed by the vertical adjustment.
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Choosing a Coordinate System for a Conventional

Survey

O

When surveying using conventional equipment, it isimportant to
choose a suitable coordinate system.

If ajob isto combine GPS measurements with conventional
observations, for example, choose a coordinate system that lets you
view GPS observations as grid points. This means that you must
define aprojection and a datum transformation. For more information,
see Creating a Job, page 88.

Note — It is possible to complete the field work for a combined survey
without defining a projection and a datum transformation, but you will
not be able to view the GPS observations as grid coordinates.

If you want to combine GPS measurements with two-dimensional
conventional observations, specify a default elevation for the job. For
more information, see Default Elevation, page 109.

If ajobisto contain conventiona observations only, select one of the
following when you create the job:

» A typical coordinate system and zone that provide mapping
plane coordinates. For example, State Plane coordinates.

»  Scalefactor only.

In a conventional survey, measurements are made at ground
level. To compute coordinates for these measurements,
observations are reduced to grid level. The specified scale
factor is applied to measured distances to reduce them from
ground to grid.

The Scale factor only option is useful for areas that use alocal
scale factor to reduce distances to grid.

Tip — If you are not sure what coordinate system to use, select the Scale
factor only projection and enter a scale factor of 1.000.
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Introduction

Before starting a survey, select or create ajob. All subsequent settings
and data are stored in this job.

Note — In the Trimble Survey Controller software, GPS and
conventional data can be combined in a single job.

You can change certain settings (such as the units and distance
display) at any time. Trimble recommends that you set these before
creating ajob, as this reduces the number of records in the job
database. For more information, see System Settings and Corrections,
page 103.

Job Management

You can create, open, copy, delete, and close jobs in the Trimble
Survey Controller software database. The current job nameis
displayed at the top of the main menu.

Note—If ajob isstored on a PCMCIA (PC) card, always close thejob
before removing the PC card from the TSC1 data collector.

To perform most job operations, select Files from the main menu.
Then select Job management.

Creating a Job

To create ajob:
1. Press[mew ] and enter the job name. Press ) to accept the job
name.

2. Torecord data on a PC card, change the File location field to
PC card. Thisfield only appears if aPC card is inserted.

3. Press 4] again to create and open the job.
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4. The Select coordinate system menu appears. Do one of the
following:

Select a system from the list provided by the Trimble
Survey Controller software.

To do this, choose Select from library. Select a coordinate
system from the list, then select a zone for the area.

To use ageoid file from the database, set the Use geoid
model field to Yes and set the Geoid model field to the
geoid file name. For more information, see Using a Geoid
Model, page 81.

Key in the projection and datum transformation parameters
for the site.

To do this, select Key in parameters/ Projection. Enter the
details for the site. Select Datum transformation and enter
the details.

In the Datum transformation screen, the Scale field
displays a parts per million (ppm) value.

Note — When keying in the coordinate system parameters,
define the local dlipsoid in either the Projection screen or
the Datum transformation screen. If the values change in
one of these screens, the Trimble Survey Controller
software automatically changes themin the other.

The source ellipsoid is always WGS-84. The parametersdo
not appear here and there is no need to edit them.

Select Scalefactor only and enter avaluein the Scalefield.
All ground distances will be scaled by this value.

Copy acoordinate system from another job in the database.

To do this, select Copy from other job. Select the job name
that you want to copy from.

Select No projection/no datum.
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Set the Coordinates field to Ground and enter a value (average
site elevation) in the Reference elevation field to use ground
coordinates after a site calibration. Alternatively, set the
Coordinate field to Grid.

Set the Use geoid model field to Yes and select ageoid model to
calculate a Geoid/Inclined plane vertical adjustment after asite
calibration.

If asurvey isto contain conventional observations only, select
Scale factor only. If conventional observations are to be
combined with GPS measurements, choose a coordinate system
now. For more information, see Choosing a Coordinate System
for a Conventional Survey, page 85.

Note — If you are not sure of the coordinate system, select No
projection/no datum. Set the Coordinates field to Ground and
enter the average site elevation in the Reference elevation field.
Define the values later inthe job and all pointswill be updated.
(To do this, select Configuration / Job / Coordinate system.
Press or and enter the parameters or select a
coordinate system.)

If no datum transformation and no projection are defined, any
points measured using GPS are displayed only as WGS-84
coordinates. Any points measured using a conventional
instrument are displayed with null (?) coordinates.

& Warning — If using GPS, define the coordinate system and/or calibration
for the job before computing offsets and/or intersection points, or staking
out points.

If you later change the coordinate system or calibration, any of the above
points already computed, measured, or staked out will not be in terms of
the new coordinate system. They will be inconsistent with points
computed or staked out after the change.

5.

Press[®& ] or to create the job.
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Opening a Job
To open ajob, highlight the name of the required job and press ).

Copying a Job
To copy ajob:
1. Highlight the name of the job to be copied and press [Coy 1.

2. Enter aname for the new job in the To name field and press
el

The complete job is copied.

50/— Tip — Use this function to rename a file.

Deleting a Job
To delete ajob:
1. Makesurethejobis closed.
2. Highlight the name of the job to be deleted and press [ ekte |,

The Trimble Survey Controller software warnsyou if the job
has not yet been transferred to an office computer.

3. Press[¥s_]to continue the deletion process, or to keep the
job and download it later.

If you press’¥%s ] to confirm the deletion, al raw files
associated with the job are also del eted.

If you make a mistake when deleting a job, undo the deletion. See
Undeleting a Job.
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Undeleting a Job

To see alist of recently deleted files, press [Undekte],

To undelete afile, highlight the name of the job to be undeleted and
press (&ie).
A deleted file remains on the Undel ete list as long as there is memory

space. When the TSC1 memory startsto get full, the oldest deleted file
is purged from memory.

Copying Data Between Jobs

Use this option to copy data between jobs. You can copy the following

data:

Calibration

All control points

Calibration and control points
Roads

Points

To copy data from another job:

1.
2.

From the main menu select Files/ Copy data between jobs.

Highlight the Job to copy from field and press . Select the
name of the job that contains the data you want to copy and

Press ¢£e).
Highlight the Job to copy to field and press . Select the name
of the job that you want to copy the datainto and press .J-

In the Copy field, select the appropriate option according to the
data that you want to copy.

Set the Copy duplicate pointsfield to Yes if you want to copy a
point—even if it already existsin the job you are copying to.
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If you set the Copy duplicate pointsfield to Yes, the Overwrite
field appears. Set it to Yesif you want the duplicate points you
copy to overwrite (delete) the pointsin the job you are copying
fo.

6. Press[ox ],
When copying points, the message:
Calibration differs from current job. Copy calibration also?

appears if the two jobs have different calibrations. Press
or as appropriate. If you press the calibration isalso
copied.

If duplicate points were copied, a warning message appears and
shows how many duplicates were copied.

Closing a Job

To close the current job pressi tese |, Then delete or copy the job as
required.

If the job is stored on the PC card, close the job before removing the
PC card from the TSC1 data collector.

Reviewing the Job Database

To review the database for the current job, see Reviewing the
Database, page 57.
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Status of Current Job

From the main menu select Files/ Satus of current job. A screen
appears, showing details of the job status. See Figure 6.1.

Status of current job -
Hame] Resection

Job space: 24kb
Logging time available: ThdZm
GPS file space: Tkb
Dovynloaded: No
System: New Zealand LC
Zone: Mt Pleasant
Calibrated: No
Vertical adjustment: No adjustment
Coordinate vievy: Grid

. &7 J (A=0.023m V=0.031m
E %ﬁmun RTK=Fixed RMS=35

Figure 6.1 Status of Current Job screen

If aPC card isinserted, an extrafield called File location appears. It
shows where the file is stored—on the PC card or in main memory.

The Job space field shows the memory taken up by data such asjob
records, RTK points, and coordinate system details. It does not include
the memory used by the raw GPSfiles.

The Logging time available field appears when the current survey is
logging data. It shows how much memory isleft in the receiver or
TSC1if logging continues at the current logging interval and with the
current number of satellites.

The GPSfile space field shows the memory taken up by the raw GPS
fileswhen GPS data is logged to the TSC1 data collector for
postprocessing.

The Downloaded field shows whether or not the job has been
downloaded.

The Projection field (or System or Zone field, depending on the
options set) shows the coordinate system for the current job.

The Calibrated field shows whether or not the job has been calibrated.
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The Vertical adjustment field shows the type of adjustment used for
the current job.

The Coordinate view and Distances fields show the settings for the
current job.

Presseesties] to see a list of the files containing the raw GPS data used
for postprocessing. A new fileis created each time you start a
datalogging or infill survey.

Map of Current Job

The Map of current job screen is agraphical representation of al grid
pointsin the job database. To display it, select Files/ Map of current
job. A screen similar to Figure 6.2 appears.

— 7

&
i

1E.0m

0+020.0rn

— o
Tli] %&g PDIIIIP=1.?r

4400 &='Mo survey
[ In ][ Out ]_Filter ][ Zoom» | Options]

Figure 6.2 Map of Current Job screen

Different symbolsidentify different point types. The current position
of the GPS antenna is shown as a vertical/horizontal cross (+).

Note — Only grid coordinates are displayed. If you have not defined a
projection, only points stored as grid coordinates appear.

Note — If the Grid coords field in the Cogo settings screen is set to
Increase South-West or Increase South-East, this screen is rotated by
180° N on the north arrow denotes Grid 0°.
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Use the softkeys as described in Table 6.1.

Table 6.1

Softkeys in Map of Current Job screen

Softkey

Function

Zooms in

Zooms out

Al

Shows a legend for the point symbols and lets you choose
which points are displayed.

Place a check mark against the points you want displayed.

Displays a list of more advanced zooming features.
Choose from the following:

» Here — zooms to current position of GPS antenna (this
option only appears when the TSC1 data collector is
connected to a GPS receiver)

» Extents — shows all points on the screen
» Select — displays a zoom window that you can move
» Pan —displays crosshairs that you can move

» To point — displays the Zoom to point screen so enter a
point name and scale value

Changes the labels that are displayed next to the points. (The
names of continuous points are not displayed.) Choose from
Name, Code, or None.

You can also choose whether to display the point symbols
and coded features for each point. If Display coded features is
set to Yes, the Trimble Survey Controller software draws lines
between points if their feature codes have certain display
properties. When you create or edit a feature code, use the
softkey to specify the feature code’s display properties.
To display the points in the stakeout list, set the Display
stakeout list points field to Yes. The points are displayed with
a hollow flag icon next to them ( ).

Warning: If you set the Display stakeout list points field to
Yes, the map display takes longer to update.

Press ®, ®, , or @ to pan across the screen.
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Figure 6.3 shows the screens that appear when the (Fier ] softkey is
pressed. The screen that appears depends on your position in the list.
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Select filts slements
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=
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Select filter elements
+ ¥ Resaction panis
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Figure 6.3  Point symbols
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File Manager

Use the Trimble Survey Controller file manager to manage the files
stored in the TSC1 data collector. With the file manager, it is easy to
copy and delete multiple files.

To access the file manager:

e From the main menu, select Files/ File manager.

Tip — You can also select Job management to do some of these tasks with
job files.

Changing the Type of File Displayed in the List

When you select File manager, the Trimble Survey Controller
software displaysalist of files of thetypethat wasused last. Thereisa
separate list for each type of file.

To change the type of file displayed in thelist:
1. PressCwe | and choose one of the following:
— Allfiles
— Job (*.job) files
—  GPS (*.raw) files
— Grid DTM (*.dtm) files
—  TINDTM (*.ttm) files
—  Geoid (*.ggdf) files
—  Feature & attribute libraries (*.fal)
—  Survey Style (*.sty) files
—  Combined datum grid (*.cdg) files
— Antennafiles (Antenna.dat)

— Language (*.Ing) files
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Help (*.hlp) files

Copied receiver (*.r00) files
DC (*.dc) files

ASCII (CSV) files (*.csv)
UK national grid files

Note— If afileis stored on a PC card, the PC card icon ()
appearsto the left of the file name.

Note — The All files option displays all filesin the main memory
and all recognizable files on the PC card; including del eted and

system files. The deleted files have a small deleted icon ([l or
) to the left of the file name. The system files have a small
Trimble sextant icon (4 ) next to them and you cannot purge
them.

2. Press /£

A new list of files appears.

Getting Information About a File

To seeinformation about afile, highlight the file name and press -

This displays the source file name, file type, the size of the file, and
the date when it was last modified.

Copying a File to or from a PC Card

It is possible to copy onefile at atime or several files at once. A file

stored in the main memory is copied to the PC card; afile stored on a
PC card is copied to the main memory. Chapter 8, PC Cards, describes

how to use a PC card with the TSC1 data collector.

Note — You cannot copy GPSfiles. They are part of a job and are only

copied when the job is copied.
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& Warning — If you copy one of the following file types, and a file of that
name already exists, the existing file is overwritten: Geoid file, Combined
datum grid file, Antenna file, Language file, Help file, CSV file, Copied
receiver file.

For other file types a new file is created with the same name, and the
source file name is incremented.

To copy afileto or from aPC card:

1.

2
3.
4

Make sure thelist is showing the file type that you want to copy.
Highlight the file to be copied and press v 1.

Repeat Step 2 for each file that you want to copy.

Press [Copy |,

50/— Tip — To copy a single file, highlight it and press [ Copy ],

To select all files, press [_Al_]. A check mark appears next to each file,
and the softkey changes to [Mere |, To clear all check marks, press

Purging/Deleting a File

For files stored in the main memory or on a PC card, you can delete
onefile at atime or several files at once.

& Warning — If you use the file manager to delete a file, you cannot undelete

it later.

To purge/delete afile:

1.

Make sure the list is showing the file type of the file to be
purged.

Highlight the file to be purged and press—_1.
Repeat Step 2 for each file that you want to purge.
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4. Press[Purge |,
5. PressY%s ] to deletethefiles.

—\O/— Tip — To delete a single file, highlight it and press [Purge ],

To select all files, press [_Al_]. A check mark appears next to each file,
and the softkey changes to [Mere |, To clear all check marks press
[one ],

System Units

Set the units and the preferred format of the units at any time. Thejob
databaseisimmediately updated. A job retains the settings assigned to
it, even if the units or format change in a subsequent job.

To change the units or format:
1. Select Configuration/ Job / Units.

2. Highlight afield, for example Angles, and presse. A list of
formats for the angle display appears. Select aformat from this
list.

3. Changethe other fields as required:

— Thesetting for the Coordinate view field determines what
is displayed when you review the database. Table 6.2
describes the options.

Table 6.2 Coordinate View Options

Option Description

WGS84 View as WGS-84 Latitude, Longitude, and Height

Local View as local ellipsoidal Latitude, Longitude, and Height
Grid View as Northing, Easting, and Elevation

ECEF (WGS84) View as Earth-Centered-Earth-Fixed WGS-84 X, Y, Z
coordinates
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Table 6.2

Coordinate View Options (Continued)

Option

Description

Az VA SD

View as azimuth, vertical angle, and slope distance

HA VA SD (raw) View as horizontal angle, vertical angle, and slope

distance

Az HD VD

View as azimuth, horizontal distance, and vertical
distance

HA HD VD

View as horizontal angle, horizontal distance, and
vertical distance

A Grid

View as differences in Northing, Easting, and Elevation
from the instrument point

Note — If the coordinate value for apointis‘?’, itis
possible that the point is stored as a GPS point but the
Coordinate view field is set to Local or Grid, and you have
not defined a datum transformation and projection.
Change the Coordinate view setting to WGS-84, define a
datum transformation and/or projection, or calibrate the
job.

Alternatively, it is possible that the point is stored asa
polar vector from another point but that source point is
deleted. Undeleteit.

The grade of a slope can be displayed in one of the
following formats: angle, percent, or ratio.
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Theratio display can bein one of two formats, Rise:Run or
Run:Rise. Figure 6.4 shows the difference between these.

c)oo®

Rise

Run

Figure 6.4 Rise and run in the grade display

The setting in the Laser VA display field determines whether the
laser measurements are displayed as vertical angles measured
from the zenith, or inclinations measured from horizontal .

Use the HA VA angle display field to specify how horizontal
and vertical angles are displayed.

4. Press to accept the settings and return to the Job menu.

System Settings and Corrections

Various settings and corrections affect how data and results are
displayed on the TSC1 data collector. It isimportant to understand the
effects of the settings used.

Note — If you change the settings in a subsequent job, the original job
retains its settings.

When you change a setting, a Note is recorded in the job database.

Corrections applied to measurements made using conventional
instruments are stored in the Conventional Survey Style.
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Cogo Settings Screen

To access the list of settings and corrections, select Configuration
from the main menu. Then select Job / Cogo settings. Figure 6.5
shows the Cogo settings screen that appears.

Cogo settings

Distances: nd|
South azimuth (grid): e No
Grid coords: (¥increase Morth-East
Magnetic declination: 0°00'00E
Subdivide pts code: ¥:Name
Default elevation: ?

Figure 6.5 Cogo Settings screen

Change these settings as required. They are applied to the current job
(if oneisopen) or to the next job you create.

Options Softkey

An softkey appears in some of the screens that you reach by
selecting Cogo from the main menu. Pressit to change some settings
and corrections (for example, Distances).

Note — Parameters set in the Options screen only apply to the current
job. Different jobs can have different settings.
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Distance Display

The Distances field defines how distances are displayed and which
distances are used for calculations in the Trimble Survey Controller
software. Select one of the following options:

e Ground (the default setting)
e Ellipsoid
 Grid
Figure 6.6 shows these options between the points A and B.

Ground distance

Grid distance
-

\ /
/‘/ﬁpsc’id distanm\

Ellipsoid

| /

Figure 6.6 Distances used by the Trimble Survey Controller software between
points A and B

Note — Distance and height/elevation fields have the suffix (grid),
(grnd), or (€ell), depending on the value in the Distances field.

Ground distance

A ground distance is the horizontal distance calculated between the
two points at the mean elevation parallel to the chosen ellipsoid.

If an ellipsoid has been defined in the job and the Distancesfield is set
to Ground distance, the distanceis calculated parall€ to that. If no
ellipsoid has been defined, the WGS-84 ellipsoid is used.
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Ellipsoid distance

If the Distancesfield is set to Ellipsoid then a correction is applied and
all distances are calculated asif on the loca elipsoid, which usualy
approximates to sea level. If no ellipsoid has been specified, the
WGS-84 ellipsoid is used.

Note — If the coordinate system for a job is defined as Scale factor
only, ellipsoid distances cannot be displayed.

Grid distance

If the Distances field is set to Grid, the grid distance between two
pointsis displayed. Thisisthe simple trigonometrical distance
between the two sets of two-dimensional coordinates. If the coordinate
system for the job is defined as Scale factor only, and the Distances
field is set to Grid, the Trimble Survey Controller software displays
ground distances multiplied by the scale factor.

Note — A grid distance between two measured GPS points cannot be
displayed unless you have specified a datum transformation and a
projection, or performed a site calibration.

Curvature Correction

In the Trimble Survey Controller software system, all ellipsoid and
ground distances are parallel to the ellipsoid. See Ellipsoid
Calculations, page 200.

Azimuth Display

The azimuth displayed and used by the Trimble Survey Controller
software depends on the coordinate system that you defined for the
current job:

«  If you defined both a datum transformation and a projection, or
if you selected Scale factor only, the grid azimuth is displayed.
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*  If you defined no datum transformation and/or no projection,
the best available azimuth is displayed. A grid azimuth isthe
first choice, then alocal ellipsoidal azimuth, then the WGS-84

ellipsoid azimuth.

» If you are using alaser rangefinder, the magnetic azimuth is
displayed.
In the Survey / Offsets screen you can select which azimuth is used.
For more information, see Azimuths/Angles, page 596.

Note — The azimuth that the Trimble Survey Controller softwareis
using, isidentified by the suffix (grid), (local), (WGS84), or (mag).

South Azimuth

If asouth azimuth display is required, set the South azimuth field to
Yes. All azimuths still increase clockwise. Figure 6.7 shows the effect
of setting the South azimuth field to No or Yes.

N N
0 180
270 90 90 270
180 0
S S
South azimuth = No South azimuth = Yes

Figure 6.7 South azimuth setting
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Grid Coordinates

Usethe Grid coordsfield to set the grid coordinatesto increasein one
of the following sets of directions:

* North and East » South and West
* North and West * South and East

Figure 6.8 shows the effect of each setting.

N N
(50,50) (-50,-50)
(-50,-50) s (50,50)
Increase North-East Increase South-West
N N
(50,50) (-50,-50)
(-50,-50) (50,50)
S S
Increase North-West Increase South-East

Figure 6.8 Grid coordinates setting

108 Trimble Survey Controller Reference Manual Volume 1



Job Operations 6

Magnetic Declination

Set the magnetic declination for thelocal areaif magnetic bearings are
being used in the Trimble Survey Controller software. You can use
magnetic bearings if you choose the Brng-dist from a point method in
the Survey/Offsets screen.

Enter a negative value if magnetic north iswest of true north. Enter a
positive value if magnetic north is east of true north. For example, if
the compass needle points 7° to the east of grid north, the declination
is+7° or 7°E.

Note — Use the published declination values if available.

Subdivide Pts Code

When you subdivide aline or curve, anumber of points are created.
Use the Subdivide pts code field to specify what code the new points
will get. Choose from the name or the code of the line or curvethat is
to be subdivided.

Default Elevation

If apoint has no el evation, the Trimble Survey Controller software
uses the default elevation for Cogo calculations. If you combine GPS
and two-dimensional conventional observations, set the Default
elevation field to approximate the elevation of the site. The default
valueisnull (?). Thiselevation is used with 2-D pointsto calculate
grid and ellipsoid distances from measured ground distances.

If you have defined a projection and you intend to do a 2-D survey,
you must enter a value for the default elevation. This reduces
measured ground distances to ellipsoid distances.
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Survey Styles

In this chapter:

Introduction

The concept of survey styles

Trimble GPS survey styles

Using the style wizard to customize a Trimble GPS survey style
Creating a new GPS survey style

Copying and editing a survey style

Differential survey styles
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Introduction

There are two kinds of Survey Style, GPS and Conventional. They
appear together in the Select Survey Syle list. This chapter describes
the GPS Survey Styles. For information on Conventiona Survey
Styles, see Configuring the Trimble Survey Controller software,
page 452.

When using the Trimble Survey Controller software for a GPS survey,
choose from one of nine survey types. These types are based on the
kinematic, differential, and FastStatic technigues (see GPS Surveying
Techniques, page 5). To select the survey type you need, select an
appropriate Survey Style.

This chapter shows how to use Survey Styles and introduces the Style
wizard.

The Concept of Survey Styles

Survey Styles make the Trimble Survey Controller software easier to
use. Use them to change the configuration of the Trimble Survey
Controller software quickly and easily for different types of survey.

In a GPS survey, the Survey Style instructs the base and rover
receivers to perform the functions required for a specific survey type.
It also defines the parameters for measuring and storing points. This
whole set of information is stored as a template that can be called up
and re-used when necessary.

A GPS Survey Style defines the survey type, antennainformation,
elevation mask, PDOP mask, and point occupation times. If
applicable, it aso defines:

* loggingintervals

e initidization times

»  Sitecalibration defaults
»  GPSfile storage location
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*  real-time broadcast message format

e radio communication parameters

Choosing a Survey Style

Trimble provides four GPS Survey Styles that cover four of the nine
possible survey types. (For information about survey types, see
Choosing a GPS Survey Type, page 65.) To use any survey type not
covered by the Trimble Survey Styles, you must create your own
Survey Style. Thisisdescribed in Creating a New GPS Survey Style,
page 122.

Entering the equipment details

Thefirst time each Survey Styleis used to start a survey, the Style
wizard prompts you to select the type of antenna and the radio (if
applicable) you are using. For more information, see Using the Style
Wizard to Customize a Trimble GPS Survey Style, page 119.

Setting the options

Before starting a survey, you can edit many of the optionsin the
Survey Style that you intend to use. For more information, see
Copying and Editing a Survey Style, page 142.

Generating a Survey Menu

When you choose the Survey icon from the main menu, the Select
Survey Syle screen appears. It displays alist of available Survey
Styles. Until you create your own Styles, thislist contains the four
Trimble GPS Survey Styles (see below) and the Trimble Conventional
Survey Style.
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When you select a Survey Style from the list, the Trimble Survey
Controller software generates a menu specific to that Style, and
displays it on the screen as the Survey menu. The options that appear
in this Survey menu depend on what type of survey you chose (by
selecting that Survey Style). A PP kinematic Survey menu, for
example, never includes Sakeout and Ste calibration, which are
items specific to real-time survey types.

Trimble GPS Survey Styles

The four standard Trimble GPS Survey Styles supplied with the
Trimble Survey Controller software system are:

*  Trimble RTK

*  Trimble RTK & infill
*  Trimble PP Kinematic
e Trimble FastStatic

These Styles cover the four most popular centimeter-level survey
types. To use the default settings for a survey type, select the
appropriate Style and use it asit is. For more information about survey
types, see Choosing a GPS Survey Type, page 65.

It is not possible to delete a Trimble Survey Style, but you can copy
one and edit some of the fields in the copy that you make. Thisis
described in Copying and Editing a Survey Style, page 142.
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Using a Trimble GPS Survey Style
To conduct a GPS survey using a Trimble Survey Style:

1. Makesurethat ajobisopen. Look at thetitle of the main menu.
It should be the job name.

2. From the main menu, choose the Survey icon. From the Select
Survey Syle menu, select one of the following Survey Styles:

—  Trimble RTK

—  Trimble RTK & infill
—  Trimble PP Kinematic
—  Trimble FastStatic

50/— Tip — To avoid confusion, do not use the word ‘Trimble’ when choosing

= names for your own Survey Styles.

3. If thisisthefirst time this Survey Styleis being used, the Style
wizard prompts you to select the type of antenna and, if
applicable, the type of radio. For more information, see Using
the Style Wizard to Customize a Trimble GPS Survey Style,
page 119.
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4. The Survey menu appears. It displays the items appropriate to
the type of survey associated with the Survey Style selected.
Figure 7.1 shows the screen that appearsif Trimble RTK is
selected, for example.

gmﬁfﬁ
tart SUrvey

Measure poinis

Cantinuaus topo

Offsets

Measure laser poinis
kaout

Site calbration

End survey

Ffs- =i PDOP=25
ﬂ] ﬁ-J".-.Eu é‘hlu BUrVEY

Figure 7.1  Trimble RTK Survey menu

5. Start the base receiver. See Chapter 11, Starting the Base
Receiver.

6. Start therover receiver. See Chapter 12, Starting the Rover
Receiver.

Options in a Trimble GPS Survey Style

A group of optionsis associated with each survey type. The selected
GPS Survey Style determines which survey typeis used, and which
options are available. Once you are familiar with the use of Survey
Styles, you can edit many of the options to further customize
individual surveys. For example, you can edit the default setting for
the minimum occupation time of atopo point.
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Table 7.1 shows the options associated with each Trimble GPS Survey

Style.

Table 7.1 Options in Trimble GPS survey styles

Option

Trimble GPS Survey Styles

Trimble RTK Trimble RTK  Trimble PP Trimble

& infill kinematic FastStatic

Rover options

v v v

Rover radio

Base options

AN
AN
AN

Base radio

AN

Laser rangefinder

NN D N I N RN

AN
AN
AN

FastStatic point

Topo point

Observed control point

Rapid point

Continuous points

Stakeout

Site calibration

A N N I NI N NI AN

PP initialization times

Duplicate point actions

N AN N N I N N I N AN

Default settings

The default elevation mask for the base receiver and the rover receiver
is 13°. The default PDOP mask setting is 6. Other default settings
define how point measurements are made.

To edit the options for a Survey Style see Copying and Editing a

Survey Style, page 142.
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Note — When editing an option, you cannot access every field in the
screen that appears. The setting in the Survey type field, for example,
is fixed for each Trimble Survey Syle.

Trimble RTK Survey Style

The Trimble RTK Survey Style prepares the Trimble Survey
Controller software for areal-time kinematic (RTK) survey. Use this
Style for centimeter-level stakeout aswell as topographic and control
surveying.

Note — Survey Syles (such as Trimble RTK) that employ the real-time
kinematic survey type rely on a trouble-free radio solution.

By default, the base receiver isinstructed to generate real-time
kinematic corrections at one second intervals.

Trimble RTK & Infill Survey Style

The Trimble RTK & infill Survey Style prepares the Trimble Survey
Controller software for areal-time kinematic (RTK) survey, with
postprocessed support when base radio corrections are not available.

Use this Style for real-time topographic or control surveysif thereisa
risk of radio link outage. Use it if obstructions or interference are a
problem, or if the operational range of the radio could be exceeded.

By default, the base receiver isinstructed to generate real-time
kinematic corrections at one second intervals and to simultaneously
log raw data at five second intervals for the duration of the base
survey.

Trimble PP Kinematic Survey Style

The Trimble PP Kinematic Survey Style prepares the Trimble Survey
Controller software for a postprocessed kinematic survey. No radio is
required for a postprocessed kinematic survey.
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Use this Style for topographic or control surveyswhen noradiois
available.

By default, the base receiver isinstructed to log raw data at
five second intervals for the duration of the survey.

Trimble FastStatic Survey Style

The Trimble FastSatic Survey Style prepares the Trimble Survey
Controller software for a FastStatic survey.

Use this Style for control surveyswhen no radio is available.

By default, the base receiver isinstructed to log raw data at
five second intervals for the duration of the survey.

Using the Style Wizard to Customize a Trimble GPS
Survey Style

Thefirst time you start abase or rover survey in a Trimble GPS
Survey Style, the Style wizard prompts you to define the details of the
equipment. Select an item from alist displayed (the antenna type, for
example).

The Style wizard customizes the chosen Trimble Survey Style, setting
any parameters specific to the hardware.

—Qi Tip — To correct a mistake when customizing a Survey Style, first
= complete the process and then edit the Style. For more information, see
Copying and Editing a Survey Style, page 142.
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Antenna Type

When you start the base or the rover receiver for the first time, you
must select the type of antennathat you are using from alist.
Table 7.2 shows some common choices.

Table 7.2 Typical antenna configurations

Receiver and  GPS Total GPS Total 4600LS Trimble Series 4000 or
station Station 4800 Station 4700 receiver Site Surveyor 4400
receiver receiver receiver
Base receiver Micro-centered Micro-centered L1/L2
4800 Internal L1/L2 w/GP 4600LS w/GP or Compact L1/L2
Rover receiver Micro-centered Internal Micro-centered L1/L2 or
L1/L2 Compact L1/L2
Radio Type

With a real-time system, define the radio solution that you intend to
use. The options are: TRIMTALK ™ 450, TRIMTALK 900,
TRIMTALK 450S, TRIMMARK™, TRIMMARK Rover,
TRIMCOMM™ Trimble interna, Pacific Crest, Satel, Clarion,
Custom radio, and Cellular modem.

Note — With the GPS Total Sation™ 4800 receiver or 4700 receiver,
use an external radio at the base even if using the internal radio at the
rover.

GPS File Storage

If aTrimble Survey Style needs raw GPS datato be logged during a
survey, the Trimble Survey Controller software asks if you want to
store datain the memory of the TSC1 data collector. If you choose not
to, it stores the datain the receiver.
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Table 7.3

Table 7.3 summarizes where the Trimble Survey Controller software
can store GPSfiles.

GPS file storage

Receiver

RTK & infill PP kinematic FastStatic

GPS Total Station 4800

GPS Total Station 4700 Receiver or TSC1

4600LS

Site Surveyor 4400 TSC1 only

Series 4000 Receiver or Receiver or Rover: TSC1 only
TSC1 TSC1 Base: TSC1 or receiver

Site Surveyor 4400 receiver

A Site Surveyor 4400 receiver has no memory, so you need two TSC1
data collectorsif the survey type requires raw datalogging. One data
collector stays with the base receiver, the other with the rover receiver.

Series 4000 receiver

If the rover in aFastStatic survey is a Series 4000 receiver, use the
TSC1 data collector to store the GPS data logged by the receiver. To
store this datain the receiver, use the front panel of the receiver to
control the rover survey.

If the base receiver in aFastStatic survey is a Series 4000 receiver, use
either the TSC1 data collector or the base receiver to store the GPS
datalogged by the receiver.
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Creating a New GPS Survey Style

The Trimble Survey Controller software provides Trimble Survey
Styles that configure the hardware for four of the nine possible GPS
survey types—RTK, RTK & infill, FastStatic, and PP Kinematic.

The other available survey types are:

RTK & datalogging
RT differential

RT diff & infill

RT diff & datalogging
PP differential

The RTK & datalogging survey typeissimilar to RTK except that raw
GPS dataisrecorded for the entire survey. This method is useful if raw
dataisrequired for quality assurance purposes.

For information about the differential Survey Styles, see page 143. To
survey using any of these types, first create anew Survey Style.

To create anew GPS Survey Style:

1.

o > w0 N

6.

From the main menu select Survey. The Select Survey Syle
screen appears.

Press[tew ],

Enter aname in the Style name field and press £

In the Syle type field choose GPS.

If aPC card isinserted, set the File location field as required.

Press el

Note — When you create a new GPSSurvey Syle, itis configured asan
RTK survey that you must edit.
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The itemsthat appear at first are: Rover options, Rover radio, Base
options, Base radio, Laser rangefinder, Topo point, Observed control
point, Rapid point, Continuous points, Sakeout, Site calibration, and
Duplicate point actions. Some of these are shown in Figure 7.2.

Base aplions

Base radio

Lazer rangefinder
Tepo point

Observed control point
Rapld point

Continuous points

IL__u
=

.

Figure 7.2 Trimble RTK Survey Style menu

If you select Rover options or Base options and change the setting in
the Typefield, the list of Survey Style optionsisrebuilt so that it is
appropriate to that survey type. For example, if the survey typeis
changed to FastStatic, the list shown in Figure 7.3 appears.

r—Trimbde FastStati

&50 options
Lasar rangefinder
FastStatic point
Dwplicate paint actions

Figure 7.3 Trimble FastStatic Survey Style menu

Select each menuitem in turn. In the screen that appears, set the fields
to specify your equipment and preferences. For more information
about each menu item, see the following sections.
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Note — Another way to create a new Survey Syleisto copy a Trimble
Survey Qyle, although this limits you to the four popular survey types.
For more information, see Copying and Editing a Survey Style,

page 142.

Rover Options and Base Options

There are nine survey types to choose from. Generally when a GPS
total station consists of one base and one rover, the survey type
selected in the Rover options field and that selected in the Base
optionsfield is the same. When there are multiple rovers, however,
various configurations are possible. Table 7.4 shows the rover survey
types possible when the base survey typeis RTK & infill or

PP kinematic.

Table 7.4 Base support for rover survey types

Base survey type Possible rover survey types
RTK & infill RTK
or RTK & infill
RTK & data logging PP kinematic
FastStatic
PP differential
PP Kinematic PP kinematic
FastStatic

PP differential

—\Q/— Tip — As a rule of thumb, if there is only one rover, make sure that the
= base and rover survey type are the same.

Thefields that can appear when you select Rover options or Base
options are described below.
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When the rover options are set and accepted, the list of itemsin the
Survey Styleisrebuilt. The new list includes only those items that are
relevant to the chosen rover survey type. For example, set the Rover
survey type field to FastStatic and press «£s). The menu is rebuilt.
Select the Rover options field again and change the survey type to
RTK. Press 4] to see the menu being rebuilt again.

Broadcast format

For real-time kinematic surveys, the format of the broadcast message
can be CMR™, CMR Plus™, or RTCM RTK 2.x (where CMR stands
for Compact Measurement Record and RTCM stands for Radio
Technical Commission for Maritime Services).

The default is CMR Plus. CMR Plusis atype of format used by the
modern Trimble receivers. It isamodified type of CMR record that
improves the efficiency of alow bandwidth radio link in real-time
surveys. Only use CMR Plusif al the receivers have the CMR Plus
option installed. To check if this option isinstalled in the receiver,
select Instrument / Options on a TSC1 data collector that is connected
to areceiver.

Note — If you want to operate several base stations on one frequency,
use CMR Plus. For more information, see Operating Several Base
Sations on One Radio Frequency, page 290.

The rover selection should always correspond to the broadcast
message format generated by the base.

Output additional code RTCM

For real-time surveys the base receiver can broadcast the RTK
message and the RTCM differential message at the same time. Set the
Output additional code RTCM field to Yesto do this. The RTCM
output option must be installed in your receiver.
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Note—When RTCM code and CMR messages are being broadcast, the
behavior of rover GPSreceivers varies according to type. When you
are broadcasting CMR with Output additional code RTCM enabled,
only use Series 4000 receivers, GPS Total Sation 4700, or 4800
receiverswith firmware later than v1.2. Not all receiverswill function
correctly in this environment, the behavior isreceiver and
manufacture dependent. Most RTCM only receivers will work
correctly. Contact your local Trimble dealer for more details.

Warning — Do not use this option when time delays are being used for
sharing the radio frequency.

WAAS

When theradio link is down in areal-time survey, the receiver can
track and use signals from the Wide Area Augmentation System
(WAAS). This provides WAAS positions instead of autonomous GPS
positions. WAAS positions can also be used for more accurate
navigation when the radio link is down. Set the WAASfield to On if
you want to do this.

When using WAAS signals, only Rapid points or postprocessed points
can be measured.

Note — You must use a receiver that can track WAAS satellites for
WAAS surveys.

INS Positions

For real-time surveys configure the GPS Total Station 4700 receiver
for usewith an Inertial Navigation System (INS). Use INS positionsin
areas where the receiver cannot track a sufficient number of satellites.

For more information, refer to the GPS/INS Surveyor system manuals
and release notes.
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Station index

In real-time surveys the base receiver broadcasts the station index
number as part of the broadcast message. You set the station index
number in the Sart base screen. Set the default station index number
for the Sart base screen in the Sation index field in the Base options
of the Survey Style.

Use station index

If you want to use multiple base stations on one radio frequency, in the
Use station index field, enter the station index number that you want to
use first.

If you do not want to use multiple base stations on one frequency,
enter the same station index number that you enter in the Base options
screen.

To use any base station operating on the frequency set in the rover
radio, press[_Anwy_],

Warning — If you press and there are other base stations operating
on the frequency, you could use corrections from the wrong base in the
rover survey.

For information about using multiple bases, see Operating Several
Base Stations on One Radio Frequency, page 290.

Prompt for station index

When you use areceiver that supports multiple base stations on one
radio frequency, the Trimble Survey Controller asks you which baseto
use when you start the rover survey. You can stop this question from
appearing by setting the Prompt for station index field to No. The
station index number in the Use station index field is used.
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Elevation mask

It is necessary to define an elevation mask above which satellites are
considered. For kinematic applications, the default of 13° isideal for
both the base and rover.

For differential surveys where the base and rover are separated by
more than 100 kilometers, Trimble recommends that the base
elevation mask be lower than the rover setting by 1° per

100 kilometers of separation between the base and rover. Generally,
the base elevation mask should be no lower than 10°.

PDOP mask

For the rover option, define a PDOP mask. The Trimble Survey
Controller software issues High PDOP warnings when the satellite
geometry goes above this threshold. The default is 6.

Logging device

With survey types that involve postprocessing, set the datal ogging
device to be either the receiver or ‘Controller’ (the TSC1 data
collector).

To define the logging interval, enter avalue in the Logging interval
field. The base and rover logging intervals must correspond to (or be
multiples of) each other.

Antenna type

To set the default antenna height, enter avalue in the Antenna height
field.

To define the antenna detail s, access the Type field and select the
correct antennafrom thelist of antennas. Accessthe Meas. tofield and
select the correct measurement method for the equi pment and type of
survey. Thefield that displays the part number is automatically filled.
Use the keypad to enter the serial number.
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Radios

If you are using an RTK survey type to provide real-time positions,
you need to specify the type of radios used to provide the radio link
between the base station and the rover. Specify the type of radio in use
at both the base and rover receivers.

For information about configuring a Survey Style to use real-time
corrections provided by WAAS instead of aradio, see Differentia
Survey Styles, page 143.

To specify the radio used:
1. Select Rover radio.

2. Inthe Typefield, select your radio from thelist.
The options are TRIMTALK 450, TRIMTALK 900,
TRIMTALK 450S, TRIMMARK Rover, TRIMCOMM,
Trimble internal, Pacific Crest, Satel, Clarion or Cellular
modem.

Note — If your radio does not appear on the list, select Custom
radio and define the receiver port, the baud rate, and the parity.

If you select Cellular modem, do the following:

— Inthelnit string field, enter the command that the Trimble
Survey Controller software sends to the modem to instruct
it to start communication. This step is optional.

\Q} Tip — For some cellular modems you must enter a Personal Identification
Number (PIN). Usually the command is as follows:

AT+CPIN="***  (where **** js the PIN)

If using a PIN, add the command to the end of the value in the Init string

field.

— IntheHang up field, enter the command that the Trimble
Survey Controller software sends to the modem to instruct
it to end communication.
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Inthe Dial prefix field, enter the command that the Trimble
Survey Controller software sends to the modem to instruct
it to dia anumber.

In the Number to dial field, enter the phone number of the
base station modem.

Note — In the Number to dial field, use the character “,” to
send a short delay. You can use thisto separate the area
code from the phone number.

Inthe Dial suffix field, enter the command that the Trimble
Survey Controller software sendsto the modem after it has
dialed the number. This step is optional.

The Dial prefix, Number to dial, and Dial suffix are
concatenated and sent to the modem.

In the Post connect field, enter the information that the
rover modem provides to the base system when connection
has been made. For example, alog-in name and password.
This step is optional.

Note — In the Post connect field, use the character “,” to
send a carriage return and a short delay (3 seconds) to the
base system. You can use thisto separate a log-in name
and password.

Select Base radio.

In the Type field, select your radio from the list.

The options are TRIMTALK 450, TRIMTALK 900,
TRIMTALK 450S, TRIMMARK, TRIMCOMM, Pacific Crest,
Satel, Clarion, Custom radio and Cellular modem.

If you select Cellular modem, do the following:

In the Init string field, enter the command that the Trimble
Survey Controller software sends to the modem to instruct
it to start communication. For the base, this command must
leave the modem in auto-answer mode. Alternatively, you
can set the auto-answer mode separately.
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— IntheHang up field, enter the command that the Trimble
Survey Controller software sends to the modem to instruct
it to end communication.

If you are using a cellular modem, CTS is always enabled for
the base modem. For more information about CTS, see the next
section.

For more information about radios, see Radio Solutions, page 288.

Ready To Send (RTS) and Clear To Send (CTS)

If you select Base radio and set the Type field to Custom radio you can
also do the following:

» enableClear To Send (CTS)
 satthe CTSdeay

Warning — Do not enable CTS unless the receiver is connected to a radio
that supports CTS.

The GPS Totd Station 4700 and 4800 receivers support RTS/CTS
flow control when you enable CTS. If you are using a GPS Total
Station 4700 or 4800 receiver, use receiver firmware version 1.20 or
later.

Only use the CTSdelay field if you are using a Series 4000 receiver.

Table 7.5 shows which receiver port the radio must be connected to
when the CTS enabled field is set to Yes.

Table 7.5 Receiver port — CTS enabled

Receiver Receiver port

GPS Total Station 4800 Port 1
Note: Connect the TSC1 to Port 2

GPS Total Station 4700 Port 1 or Port 3
Note: Connect the TSC1 to Port 2

Series 4000 Port 2 or Port 4
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Topo Point

Select the Topo point menu item to set the parameters associated with
observing topographic points.

The Auto point step size field defines the increment size for automatic
point numbering. The default is 1, but you can use larger step sizes as
well as negative steps.

It is possible to store quality control information with each point
measurement. The default is QC1. For real-time surveys other options
are QC1 & QC2 and QC1 & QC3. For more information, see Quality
Control Records, page 379.

Note— If you intend to use topo point data with TRIMNET™ software,
record QC1 & QC2 records for each point.

The Trimble Survey Controller software can terminate a topo point
measurement and store the result automatically if the Auto end point
field is set to Yes. When the number of measurements, the occupation
time, and the horizontal and vertical precisions are satisfied, the point
is measured and the result stored.

Observed Control Point

Select the Observed control point menu item for another way to
observe pointsin the field. This option lets you set different
observational criteriafrom those used for topo point measurements.

The Trimble Survey Controller software can terminate observed
control point measurement and store the results automatically if the
Auto end point field is set to Yes and the occupation times are
satisfied. For RTK surveys, the number of measurements and the
horizontal and vertical precisions must also be satisfied. The default
setting for the Number of measurements field is 180. The extended
occupation time suggests that this measurement type isideally suited
to points that will be used for control purposes.

132 Trimble Survey Controller Reference Manual Volume 1



Survey Styles 7

Quality control information is automatically stored with each point:

»  Real-time observed control points can store QC1, QC1 & QC2,
or QC1 & QC3 records.

*  Postprocessed observed control points only store QC1 records.
For more information, see Quality Control Records, page 379.

If the Topo point option is configured to perform 180 measurements,
the positional result is similar to a point measured using the observed
control point measurement type.

Differences are:
» thedefault value in the Quality control field

» the observation class given by the office software when the
point is downloaded

FastStatic Point
You can measure a FastStatic™ point in a FastStatic survey.

The Trimble Survey Controller software terminates a FastStatic
occupation automaticaly if the Auto end point field is set to Yesand
the specified occupation time is satisfied.

The default occupation times are satisfactory for most users. If you
change an occupation time, choose a setting according to the number
of satellites being tracked by that receiver. Remember that both
receivers must track the same satellite at the same time for the data to
be useful.

\Q} Tip — Use a mobile phone or a walkie-talkie radio to verify that both
receivers are tracking the same satellites.

Changing the occupation times directly affects the outcome of a
FastStatic survey. Any changes should increase this time rather than
decreaseit.
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Rapid Point

Select the Rapid point menu item to configure a Rapid point™
observation. Thisis useful for in-field calculations where precision is
not vitally important. Use the Rapid point observation method to
quickly measure the position of the center line on abusy road, for
example.

Rapid points are automatically saved if the horizontal and vertical
precisions are satisfied. The Trimble Survey Controller software
collects just one epoch of datawhen the preset precisions are reached,
so the default precision values should ideally be higher than for other
point measurement types. The Trimble Survey Controller software
uses this single epoch of data to define the point, making Rapid point
the least precise measurement method.

You can store quality control information with each Rapid point. The
optionsare QC 1, QC1 & QC2, or QC1 & QC3. For more
information, see Quality Control Records, page 379.

Continuous Points

Continuous points use one epoch of data or one real-time
measurement to create a point.

In area-time survey, the Trimble Survey Controller software
automatically saves continuous points if the horizontal and vertical
precisions are satisfied. In a postprocessed survey, it stores continuous
points at the time interval specified in the Survey Style. Set this
interval in the Logging interval field of the Rover options screen.
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Stakeout

To set the as-staked point details:

1.

Set the View deltas before storage field to Yesto view the
differences between the design point and the measured
as-staked point before storing the result.

If you set thisfield to Yes, enter avaluein the Horizontal
tolerance field. The Trimble Survey Controller software
displaysthe deltasif the tolerance is exceeded. The default is
0.000. With the default setting, the deltas are always displayed.

Note — The Sake delta values are reported as differences from
the measured/as-staked point to the design point.

Set the name of the as-staked point to be the next auto point
name or a point name that is equivalent to its design name.

Set the code of the as-staked point to be the design point name
or the design point code.

To set the display:

1.

Set the Display mode field. The options are:

—  Surveyor centered — the cross that represents your current
position staysin the center of the screen and the target
moves as you change position.

—  Target centered — the target staysin the center of the screen
and the cross moves as you change position.

You can enter avalue in the Zoom factor field. Thisisthe
amount that the display zooms in when you switch from Coarse
mode to Fine mode while navigating to a point. The default
valueis4.0. When you zoom in by thisamount, the width of the
graphica display corresponds to approximately one meter (or
three feet).
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Set the Display grid deltas field. The options are:

— Yes—the change in Northing and Easting is displayed
during stakeout.

— No-—abearing and distance is displayed. See Figure 17.8
on page 406.

Note — When you stake out a point, the elevation of the current
position is also displayed.

If required, defineaDTM and set the Display cut/fill to DTM
field to Yes. The cut or fill relative to the DTM can be
displayed.

To usethe DTM, select the name of the appropriate filein the
DTM field.

Note — You can create a DTM file from an ASCI| file. Use the
Trimble Geomatics Office or Trimble Survey Office software to
do this. Full documentation is provided with that software.

If required, choose a setting for the External display (NMEA)
output) field. Do thisif you need to:

— navigate using an external display (such as Trimble's
NavTracXL™ or NT200 display) and a Series 4000
receiver

— output NMEA strings from a Site Surveyor 4400,
7400M S ™ GPS Total Station 4800, or GPS Total
Station 4700 receiver

when staking out a point or navigating to a point.

To set the receiver to output NMEA strings, set the Enabled
field to Yes. Set the other fields according to the equipment.

Note — The External display (NMEA output) field is only
available if the NMEA option isinstalled in the receiver. To
check this see Options, page 354.
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Table 7.6 summarizes the types of NMEA string that are output when
the external display option is enabled.

Table 7.6 NMEA output strings

Receiver NMEA output strings

Series 4000 BWC, GGA, GLL, GSA, VTG, WPL, XTE, ZDA,
GGK

Site Surveyor 4400 GGK at 1 Hz

7400MSi GGK at1 Hz

GPS Total Station 4800 GGK at 1 Hz

GPS Total Station 4700 GGK at 1 Hz

Note — With a GPS Total Sation 4800 or 4700 receiver, the NMEA
strings are output on Port 2 only.

For more information about NMEA strings, refer to the receiver
manual.

You cannot start asurvey if the External display (NMEA output)
Enabled field is set to Yes, but the receiver does not support NMEA
output.

When you end a survey that outputs NMEA strings, the same NMEA
strings are disabled in the receiver.

Site Calibration

To set the parameters for computing a calibration, select the Site
calibration menu item and do the following:

1. TheFixH. scalefield to 1.0: field details whether the
calibration computation should compute a horizontal scale
factor or not:

—  To compute the horizontal scale factor, select No.
— Tofix the horizontal scale factor to 1.0, select Yes.
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Only select No if GPS measurements should be scaled to fit the
local control. (GPS measurements are usually more precise.)
Select Yesto avoid distorting the geometry of the GPS network,
but note that the calibration residuals will be higher.

Select an observation type appropriate to a calibration point.
The options for a calibration point are Topo point or Observed
control paint.

For the Trimble Survey Controller software to automatically
perform a calibration when you measure a calibration point, set
the Auto calibrate field to Yes. To switch automatic calibration
off, set it to No.

If necessary, set the tolerances for maximum horizontal and
vertica residuals, and maximum and minimum horizontal scale
settings. These settings only apply to automatic calibration and
do not affect manual calibration.

You can also specify the maximum slope of the vertica
adjustment plane. The Trimble Survey Controller warns you if
the slope in the north direction or the slope in the east direction
exceeds this. Generally the default settings are appropriate.

Specify how the calibration points you measure will be named:

a.  Inthe Method field, choose one of the following options:
Same, Add prefix, Add suffix, or Add constant.

b. Inthe Add field, enter the prefix, suffix, or constant.
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Table 7.7 shows the different options and gives an example of
each.

Table 7.7 Calibration point name options

Option What the software does Example value Grid Calibration
in Add field point name point name
Same Gives the calibration point the n/a 100 100
same name as the grid point
Add prefix Inserts a prefix before the grid GPS_ 100 GPS_100
point name
Add suffix Inserts a suffix after the grid _GPS 100 100_GPS
point name
Add constant  Adds a value to the grid point 10 100 110
name

PP Initialization Times

Select the PP initialization times menu item to defineinitialization
times. Generally the default settings are appropriate.

Warning — Reducing any of these times can affect the outcome of a
postprocessed survey. Any changes should increase these times rather
than decrease them.
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Duplicate Point Actions

When you enter the name of anew point, the Trimble Survey
Controller software warnsif a point of the same name already exists.

In areal-time GPS survey, set the tolerances for a duplicate point
warning—specify the maximum distance that the new point can be
from the existing point. A duplicate point warning appears when you
try to store the new point, but only if it is outside the tolerance set.
This warning also appears when you key in a duplicate point. If a
survey is not running, the tolerances in the last real-time survey are
used to perform the check.

Duplicate point : Out of tolerance screen

If the new point has the same name as an existing point and is closer to
the existing point than the tolerance specified (the new point is‘within
tolerance’), the new point is stored (the Store another option).

If the new point is further from the original point than the tolerance
specified (the new point is ‘out of tolerance’), the Duplicate point :
Out of tolerance screen appears when you store the point. Choose
what to do with the new point.

The options are Discard, Rename, Store as a check, Store ancther, or
Overwrite. If you select Overwrite, the existing point and all other
points of the same name are deleted if they have the same (or alower)
Search class.

For information about how the Trimble Survey Controller software
uses Search classes, see Database Search Rules, page 211.

Specify horizontal and vertical tolerances in the Duplicate point
actions screen. The default is 0.000. With the default setting, a
warning is always given. For no warning to be displayed, enter high
values in the Horizontal and Vertical fields. The range for these
settings is 0.000 m to 1000.000 m.

When you enter a duplicate point name, a warning appears:

Point name already exists
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If you continue to measure the point, a screen similar to the one shown
in Figure 7.4 appears when you end or store the point.

Paoint name:
Code:
Bction:
SEEmuth

& H.Dest:

&V Dist:

&3, Dist:

T s

118

CY 1000
CEOnnErvwrihe
rETeY”
0.002m
0.001m
0.003m

Figure 7.4

Duplicate point : Out of Tolerance screen

Set the Action field to one of the options listed in Table 7.8.

Table 7.8 Duplicate point action options
Option Effect on the point just measured or computed
Discard Itis discarded
Rename It is renamed (to the name at the top of this screen)
Overwrite It overwrites and deletes the original point, and all

other points of the same name and the same (or
lower) Search class

Store as a check

It is stored with the lower classification of ‘Check’

Store another

It is stored and can be averaged in the office
software. The original point is used in preference to
this point.

Store and reorient

Itis stored and used as the backsight observation for
subsequent measurements.

For more information about point classification, see Database Search

Rules, page 211.
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Copying and Editing a Survey Style

Edit a Survey Style to define new field observation procedures or to
set options for new hardware, such as radios and receivers.

Trimble Survey Styles can be edited, but the survey type (RTK, RTK
& infill, PP Kinematic, and FastStatic) isfixed and cannot be changed.

142

Any Survey Style that you create by copying an original or edited
Trimble Survey Styleis also locked in this way. If you create your
own Survey Styles, however, you can copy and edit them without
limitation. See Creating a New GPS Survey Style, page 122.

Copying a Survey Style

To copy a Survey Style:
1. Endthe current survey.
2. From the main menu select Survey. A list of Survey Styles
appears. Highlight the name of the Style to be copied and press
[ Copy 1,
3. Enter the name of the new Stylein the To name field and press

twice.

Editing a Survey Style

To edit a Survey Style:

1. Endthe current survey.

2. From the main menu select Survey. Thelist of Survey Styles
appears. Highlight the name of the Style to be edited and press
(e ], Thelist of options for that Survey Style appears.

3. Change the settings in each option as required. For more

information about these options, see Creating a New GPS
Survey Style, page 122.
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Differential Survey Styles

This section describes the differential Survey Styles that you can use
with the Trimble Survey Controller software and shows how to create
adifferential Survey Style.

Differential Survey Types

Differential GPS surveys can be real-time, postprocessed, or a
combination of both. For real-time differential surveysthe GPS
receiver can track and process signals from the Wide Area
Augmentation System (WAAS). Thisisinstead of using a
ground-based RTCM broadcast message. You do not need to use a
radio.

Note — You must use a receiver that is capable of tracking WAAS
satellites for WAAS surveys.

When using WAAS signals, only Rapid points or postprocessed points
can be measured.

To conduct a differential survey, first create a Survey Style that uses a
differential survey type. (See Creating a Differential Survey Style,
page 144.) There are four differential survey types.

e RT differentia
e RT diff & infill
« RT diff & datalogging
e PPdifferential

For thefirst three, aradio solutionisrequired. If no radio is available,
use the postprocessed option, PP differential .
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RT differential

A real-time differential survey using the RTCM broadcast message
relieson areliable radio for the duration of the survey. Alternatively,
do not use aradio and use WAAS signals to provide real-time
positions.

RT diff & infill

A real-timedifferential & infill survey providesthe option to switch to
raw data collection if theradio link fails. Observations during thistime
may only be resolved by postprocessing. When radio transmissions
are again received, you can stop data logging and continue the
real-time survey.

RT diff & data logging

A red-time differential & datalogging survey works in the same way
asan RT differential survey, except datais recorded for the entire
survey both at the base and at the rover receivers.

This method is useful if raw dataisrequired for quality assurance
pUrposes.

PP differential

A postprocessed differential survey does not require a radio solution.
As aresult, the coordinates of apoint are not availablein real time.
Data s collected both at the base and at the rover. When the survey is
completed, the datais processed and results obtained.

Creating a Differential Survey Style

To create adifferential Survey Style:
1. From the main menu select Configuration / Survey Syles.

2. Press[mew ] or copy an existing Survey Style (not a Trimble
Survey Style).
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3. Choose Rover options or Base options and make the appropriate
changes to the Type field.

Inthis case, changeit to the differential method that you want to
use. The survey type you select depends on whether the
technique you chooseis real-time or postprocessed.

Note — You cannot edit the survey type of a Trimble Survey
Syle.

4. For both real-time and postprocessed techniques, define an
elevation mask and antenna for the base and the rover. For the
rover options, define Broadcast format, the PDOP mask, and
the RTCM age limit. In adifferential survey you can choose to
set the Broadcast format field to RTCM or WAAS.

5. For methods that involve datalogging, specify whether the data
isto be logged in the receiver or in the Trimble Survey
Controller software, and define the interval.

For real-time techniques, the RTCM-SC104 version 2 broadcast
message format is used. Real-time signals are generated at
1 second intervals.

For more information about optionsin a Survey Style, see Creating a
New GPS Survey Style, page 122.

Field Techniques for Differential Surveying

Differential surveysrequire four satellites that are common to the base
and the rover receivers. Differential surveys do not require
initialization.

The success of areal-time differential survey, like that of an RTK
survey, depends on the radio solution that you are using. Assuming a
trouble-free radio solution, two fixes per second are possible.

Note— For postprocessed surveys, always collect enough data at each
station.
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PC Cards

In this chapter:
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Inserting and removing a PC card

Storing data on a PC card

PC card status

Copying files to and from a PC card
Transferring PC card data to the office computer



8 PC Cards
Introduction
To expand the memory of the Trimble Survey Controller software
system, insert a PCMCIA (PC) card into the back of the TSC1 data
collector. PC cards have different memory capacities, for example
4 MB, 10 MB, or 85 MB.
Advantages

A PC card:

»  provides efficient data management

e increasesthe memory capacity of the Trimble Survey Controller

software

*  speeds up datatransfer
Because datais stored on the card, only the card needs to be returned
to the office for downloading. This meansthat the TSC1 data collector
isfree for continued work in the field.
If the office computer is PCMCIA-compatible, you can insert the PC
card directly into it and retrieve the data using Trimble's Data Transfer
or GPLoad™ software. If the office computer is not
PCMCIA-compatible, leave the PC card in the TSC1 data collector
and use the Trimble Survey Controller software to download the file
as usual.
You can store various types of file on a PC card. These include:

* Jobs

e DTMs

e Geoid models

*  Combined datum grids

» Languages

e Feature codes

*  Survey Styles
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»  DataCollector (*.dc) files
e Comma Separated Value (*.csv) files

Files on the PC card can be copied to and from the main memory of
the TSC1, and to and from the office computer.

Choosing a PC Card

Only Type | or Type Il ATA format PC cards are supported by the
Trimble Survey Controller software at present. Trimble supplies a
4 MB card (part number 33050-04) and a 10 MB card (part number
33050-10).

In addition to the cards supplied by Trimble, PC cards from the
following manufacturers have been tested successfully in the TSC1

data collector:
*  Epson
. IBM
e SanDisk
e Viking

Inserting and Removing a PC Card
You caninsert a PC card into the TSC1 data collector at any time.
To insert aPC card:

»  Makesure that the card has the correct side facing up and isin
the correct location for insertion. Looking at the front of the
TSC1, the small arrow on the PC card is to the bottom left
corner asthe card isinserted. See Figure 2.1 on page 13.

Note — Do not force the card into the slot. The card cannot be fully
inserted if it is upside down.
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When aPC card isinserted, the PC card icon () appearsin the status
line.

To remove a PC card:
1. If the current job is stored on the PC card, close the job.

2. Pressthe PC card release button, and remove the card. See
Figure 8.1 on page 150.

& Warning — Only remove a PC card when the TSC1 is turned off or when
the lock icon is not displayed. (When a file is open on the PC card, a small
icon appears below the [Ftl icon.) If you remove the card while this lock
icon is present, the Trimble Survey Controller software shuts down with a
fatal error because it cannot access the files it needs. Data can be lost.

Figure 8.1 shows how to remove a PC card from the TSC1 data
collector.

Release button

PC card —\

Door release 1

Ol

s

Figure 8.1 Removing a PC card
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Storing Data on a PC Card

To store anew job on the PC card, select Files/ Job management and
press the softkey. Enter a name for the new job, and set the File
location field to PC card.

If you store datain the main memory and decide later to store it on the
PC card, copy the datato the PC card. See Copying aFileto or from a
PC Card, page 99.

PC Card Status

When a PC card isinserted, the Trimble Survey Controller software
automatically detectsit. The following message appears:

Initializing PC card......
Press to acknowl edge the message.

The PC card icon (fft) appearsin the status line. If a padlock symbol
(131) appears below this, the PC card isin use and should not be
removed.

To see how much memory remains on a PC card:
1. From the main menu choose Configuration.
2. Select Controller / Hardware.

The PC card free space field displays how much memory
remains on the PC card.

To see where ajob is being stored (in main memory or on the PC
card), do one of the following:

e From the main menu select Files/ Current job status. The File
location field displays where the current job is stored.

*  From the main menu select Files/ Job management (this lets
you inspect the list of jobs). A Select job list appears. If ajobis
stored on the PC card, the [ icon appears to the left of the job
name.
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Copying Files to and from a PC Card

For information on how to copy a Trimble Survey Controller software
fileto or from a PC card see Copying aFile to or from a PC Card,

page 99.

Transferring PC Card Data to the Office Computer

Download files stored on the PC card to the office computer in one of
the following ways:

e directly — by inserting the PC card into the office computer
e indirectly —using the Trimble Survey Controller software

Use the same methods to upload files from the office computer to the
PC card.

Note — The Trimble Survey Controller software does not support
subdirectories on a PC card. Use subdirectories on the office PC, but
not on a PC card.

By Direct Transfer

Thisisthe fastest way to download data. The office computer must
have a PC card reader.

Remove the PC card from the TSC1 data collector and insert it in the
PC card reader on the office computer.

Therest of the operation is controlled by the Trimble Geomatics
Office, Trimble Survey Office or GPLoad software that is running on
the office computer. For more information, refer to the documentation
for that software.
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Using the Trimble Survey Controller Software

With the PC card in the TSC1 data collector, transfer data from the
Trimble Survey Controller software to the office computer as
described in Chapter 9, Data Transfer.
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CHAPTER

Data Transfer

In this chapter:

= Introduction
m Data transfer between the TSC1 and the office computer
m Data transfer between the TSC1 data collector and another device
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Introduction

This chapter describes how to transfer data between the TSC1 data
collector and an office computer. It lists the types of file that can be
transferred, and shows how to connect the equipment for transfer. It
then shows how to transfer point names, point codes, and grid
coordinates in ASCI| format between the TSC1 data collector and a
variety of conventional instruments, data collectors, and office
computers.

Data Transfer Between the TSC1 and the Office
Computer

It is possible to transfer various types of files between the TSC1 data
collector and the office computer, including data collector (.dc) files,
feature codefiles, DTMs, and language files. The datatransfer process
on the TSC1 data collector is controlled by the office computer
software when you connect the TSC1 data collector to the office
computer and select the appropriate options.

Use one of the following software packages to transfer data to and
from the TSC1 data collector:

e Trimble Geomatics Office

e DataTransfer

e Trimble Survey Office

e GPSurvey

TRIMMAP

e Autodesk’s AutoCAD Land Development Desktop

Warning — Update all Trimble software programs that communicate with
the TSC1 data collector before transferring files to or from the TSC1. Use
the WinFLASH™ upgrade software to do this. For more information, see
Upgrading the Trimble Survey Controller Software, page 32.
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You can transfer files from the Trimble Survey Controller software
directly to and from third-party software (other than the AutoCAD
Land Development Desktop software) without using one of the
above-mentioned software packages. For information about how to do
this, see Data Transfer Between the TSC1 Data Collector and Another
Device, page 163.

File formats

When job datais transferred from the Trimble Survey Controller
software to Trimble office software, a .dc fileis created. Information
about the .dc file format is available from the Trimble web site
(www.trimble.com). For more information, contact your local Trimble
dealer.

Geoid models and Datum grid files
If ajob uses ageoid model or adatum grid, do not use:

e Trimble .dc version 3.0 format to download points that are
stored as grid coordinates

e SDR33format to download points that are stored as WGS-84,
local geodetic, or ECEF coordinates

Trimble Survey Office software

To transfer data between the Trimble Survey Controller software and
the Trimble Survey Office software, use the Data Transfer version
1.01 software.

To transfer ajob file from the Trimble Survey Controller software to
the Trimble Survey Office software:
1. Connect the TSCL1 data collector to the office computer.

2. Usethe Data Transfer software to transfer the Trimble Survey
Controller job file asaversion 7.00 .dc file to your project’s
Checkin folder on your office computer.
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In the Trimble Survey Office software, import thefilesinto the current
project using the Survey Controller / SDR file (*.dc, *.sdr) option.

Note — Do not use the Survey Controller / GPS Receiver option.

To transfer ajob file to the Trimble Survey Controller software from
the Trimble Survey Office software:

In the Trimble Survey Office software, use the Export / Survey
Controller / SDRfile (*.dc,* .sdr) option to export the files to afolder
on the office computer.

3. Connect the TSC1 data collector to the office computer.

4, Usethe Data Transfer software to transfer files from the folder
on your office computer to the Trimble Survey Controller
software.

TRIMMAP office software

To transfer data from the Trimble Survey Controller software to the
TRIMMAP™ software:

1. Download and transfer the GPS part of the job using the DC
v6.5 GPSoption.

2. Download and transfer the conventional part of the job using
the SDR 33 Conv option.

TRIMNET office software

If you download afilein SDR33 or DC7 format and the file has
conventional observationsin it, a Data Collector Observation (.dco)
fileis aso created. Use the .dco file with TRIMNET ™ office
software.

Roads

Use DC7.5 or SDR33 format to upload aroad, and DC7.5 format to
download it.
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Note — You cannot download a road in SDR33 format, and DC6.5
format does not support all roading records.

For more information about the data transfer process, refer to the
documentation for the office software you use.

AutoCAD Land Development Desktop software

Usethe Trimble Link™ software to transfer data between the Trimble
Survey Controller software version 7.01 or later and Autodesk’s
AutoCAD Land Development Desktop software.
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Connecting the TSC1 Data Collector

To transfer data between the TSC1 data collector and the office
computer, connect the equipment as shown in Figure 9.1 (or
Figure 9.2, depending on the equipment).

TSC1

To office computer

To battery charger

E To main power

Figure 9.1 Download connection

Connect the TSCL to the office computer, the battery charger, and the
AC adaptor using the TSC1 to DB9/power supply Y -cable, part
number 32345.
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Alternative connection

If you are using an Office Support Module charger (OSM |1 charger,
part number 20669-40), connect the TSC1 data collector to the office
computer using the cable attached to the OSM |1 charger. With some
equipment you may need to use the adaptor cable, part number 32959,
to do this.

1. Connect the TSCL1 data collector to the OSM Il charger using
the cable attached to the OSM 1.

2. Connect the OSM |1 charger to the office computer using an
RS232 cable. Insert one end into the OSM |1 DATA 1/0 port,
the other into the office computer port.

Figure 9.2 shows how to connect the equipment using this method.

To office computer

osM I

b
—
7

To main power

Figure 9.2  Alternative download connection
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Transferring the Data

To download files from the TSC1 data collector to the office computer
or upload files from the office computer to the TSC1:

1. From the main menu on the TSC1 data collector salect
Files/ Import/Export.

2.  Select Trimble PC communications.

A message appears.
Trimble PC communications. Waiting for PC connection.

3. Therest of the procedure is controlled by the office computer.
To continue, follow the instructions in the appropriate software
documentation.

Note — There are no communication parameters to set up, asthe
Trimble Survey Controller software and the office computer software
negotiate the maximum speed at which they can work together.

To abandon the data transfer at any time, press the S&=| key on the
TSCL1 data collector or the key on the office compuiter.

When a.dc fileis transferred to the Trimble Geomatics Office, the
Trimble Survey Office or GPSurvey software, any GPS datafiles
associated with that file are also transferred. These GPS data files
cannot be transferred separately.

Note — It is possible to upload to the Trimble Survey Controller
software ajob or file that has the same name as an existing file. The
existing file is not overwritten, and it could be confusing to have two
files with the same name.

Note — If a Trimble Geomatics Office or Trimble Survey Office project
uses a geoid model, remember to upload the geoid file (or the
subgridded part of it) as well when uploading the job into the Trimble
Survey Controller software.
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Data Transfer Between the TSC1 Data Collector and
Another Device

This section shows how to use the ASCI| datatransfer function in the
Trimble Survey Controller software. Use thisfunction to transfer point
names, point codes, and grid coordinatesin ASCII format between the
TSC1 data collector and a variety of conventional instruments, data
collectors, and office computers.

If you have a PC card, you can also convert job filesto Trimble DC v3
and SDR33 format Data Collector (.dc) files and store them on the PC
card. In addition, job files can be transferred directly to the office
computer as DC v3 and SDR33 format .dc files using third-party
download software, such as HyperTerminal.

This section also shows how to transfer data between the Trimble
Survey Controller software and a Leicainstrument by using the PC
card.

Note — Only pointswith grid coordinates are transferred when you use
the ASCII data transfer function. If the job does not have a projection
and datum transfor mation specified, GPS points cannot be
transferred.

Deleted points, and any points stored as polar vectors from a del eted
point, cannot be transferred either.

Transferring ASCII Data to and from the PC Card

You can transfer job files to and from the PC card in the following

ASCII| formats;
e  TrimbleDCvV3
« SDR33DC

*  Generic (CSV)

Note — The Trimble Survey Controller software only recognizes CSV
files on the PC card if they have the extension .CSV.
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When you select ajob to transfer to the PC card, the Trimble Survey
Controller software can convert it to one of the above formats and
store it on the PC card.
If you haveaTrimble DC v3, SDR33 DC, or CSV file on the PC card,
the Trimble Survey Controller software can convert it to ajob file and
store it on the PC card or in the main memory.
Note — You can also copy these files from the main memory to the PC
card and from the PC card to the main memory. Use File manager to
do this.
Transferring afile to the PC card
To transfer ajob to the PC card as an ASCII format file, do the
following:
1. Select Files/Import/Export / Send ASCII data. Figure 9.3
shows the screen that appears.
- Send ASClidats
File farmat: e Trimble DG w3
Send to: WP C card
[i =
ETH
Figure 9.3 Send ASCII Data (to PC card) screen
2. IntheFileformat field choose Trimble DC v3, SDR33 DC or
Generic (CSV).
3. Setthe Sendto field to PC card.
Note — The PC card option only appearsif you have a PC card
inserted.
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If the File format field is set to Generic (CSV), you can specify
the format of the datato be output. (CSV stands for Comma
Separated Values.) Five fields appear: Point name, Point code,
Northing, Easting, and Elevation. Using the options provided,
select a position for each field. Select Unused if you do not
want to send a particular value.

For example, if the fields are set as follows:
Point name Field 1
Point code  Unused
Northing Field 2
Easting Field3
Elevation Field 4

the Trimble Survey Controller software will output afile
containing data in the format: Point name, Northing, Easting,
Elevation.

Press . One of the following happens.

— If the Fileformat field is set to Trimble DC v3 or SDR33
DC, the Sdlect job to send list appears. Select the job you
want to send and press e

The Trimble Survey Controller software prompts you to
enter an eight character file name for the new file. Enter a

file name and press £
Thefileis converted to an ASCII file and stored on the PC
card.

— Ifthe Fileformat field is set to Generic (CSV), the Select
job to send list appears. Select the job to send and press

el

The Trimble Survey Controller software prompts you to
enter an eight character file name for the new file. Enter a

file name and press £
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The Select pointslist appears. Select the points you want to
send. The procedureis similar to that used to create a
Sakeout/Points list (see Staking Out a Point, page 402).

Note — Only points with grid coordinates can be selected
and transferred. If the job does not have a projection and
datum transformation specified, GPS points cannot be
transferred.

Deleted points, and any points stored as polar vectors from
a deleted point, cannot be transferred either.

The points are transferred into a .csv file and the file is stored on the
PC card.

To transfer a file from the PC card

To convert an ASCI| file stored on the PC card to ajob file, do the
following:

1. Select Files/Import/Export / Receive ASCII data. Figure 9.4
shows the screen that appears.

_ Receive ASClidata
File farmat: (e Trimble DG w3
Receive from: #PC card

New job location: 3 ain memary

[iI'EI

Figure 9.4 Receive ASCII Data (from PC card) screen

2. IntheFileformat field choose Trimble DC v3, SDR33 DC, or
Generic (CSV).
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Set the Receive from field to PC card.

Note — The PC card option only appearsif you have a PC card
inserted.

If the File format field is set to Trimble DC v3 or SDR33 DC,
set the New job location field. Choose where to store the new
job that will be created.

If the File format field is set to Generic (CSV), specify the
format of the datathat is received. Five fields appear: Point
name, Point code, Northing, Easting, and Elevation.

Using the options provided, select aposition for each field.
Select the Unused option if aparticular value is not present in
the file being received. If you set the fields as follows, for
example:

Point name  Field 1
Point code  Unused
Northing Field 2
Easting Field 3
Elevation Field4

the Trimble Survey Controller software receives afile
containing datain the format: Point name, Northing, Easting,
Elevation.

Press Reweive |, One of the following happens:

— If theFileformat field is set to Trimble DC v3 or SDR33
DC the Select fileto import list appears. Select the file to

import and press e)-

Thefileis converted to ajob and stored on the PC card or
in the main memory depending on what you specified in
the New job location field.
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— If the Fileformat field is set to Generic (CSV) the Select
job to receiveinto list appears. Select the job that the data
isto be stored in.

The coordinates are transferred into the job you selected.

Transferring ASCII Data to and from an External Device

You can transfer ASCI| data to and from an external device or office
computer in the following formats:

Geodimeter (Area)
Generic (CSV)
SDR33 coordinates
SDR33DC

TDS

Topcon (GTS-7)
Topcon (FC-5)
Trimble DC v3
Zeiss (R5)

Zeiss (Rec E/M5)
Zeiss (Rec500)

The next sections describe how to connect the TSC1, and how to send
and receive data to and from the Trimble Survey Controller software.

Connecting the TSC1

To connect the TSC1 data collector to the office computer, use the
standard Trimble download cable. See Figure 9.1 on page 160.
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To connect any other device, use the 0-shell to DB9 cable to connect
the TSC1 data collector to the other device. See Figure 9.5.

TSC1

To external device

T—

O@E®®

OOE)
@®E®OOE
(BIGO]GIE]
®©OM®OE
@EE®ZOOW®
~—_

Figure 9.5 External device connection
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Sending ASCII Data to an External Device

To send ASCII datato an external device:

Select Files /Import/Export / Send ASCII data. Figure 9.6
shows the screen that appears.

cvice: 3 T op
Paort details

Controller port: (¥ Bottom

Baud rate: ¥ 00

Parity: ¥ Mane
Point name: (k) Butorgenerate
Start point name: 7
Auto point step size: 1
Paint code: ‘¥illse poinf code
_Send |

Figure 9.6 Send ASCII Data (to external device) screen

Usethe File format field to specify the type of file that you want
to send.

If the File format field is set to Generic (CSV), Trimble DC v3,
or SDR33 DC, the Send to field appears. Set thefield to
External device.

Set the Port details/Controller port field to Top or Bottom,
depending on which TSC1 port you are using for the transfer.

Set the Baud rate and Parity fields to match the corresponding
parameters on the device that you are communicating with.

Note — If the File format field is set to Generic (CSV), set the
baud rate correctly on the external device. If appropriate, set
the flow control (xon/xoff) aswell.

If you aretransferring a.dc file, the Checksum field appears. Set
it to On if you want the Trimble Survey Controller software to
include a checksum when thefile is transferred.
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For the Geodimeter (Area), SDR33, TDS, Topcon (GTS-7),
Topcon (FC-5), Zeiss (R5), Zeiss (Rec E/M5), and Zeiss
(Rec500) output options, the format is controlled by the
external device.

Warning — When sending data to a device that does not include a units
setting as part of its file, make sure that the Trimble Survey Controller
software file uses the units setting of that device.

If you are not sure whether the device file includes a units setting, set the
Trimble Survey Controller software file to the same units as the device.

6.

If the File format field is set to SDR33 coordinates or TDS, the
Job name field appears. Enter aname for the file that is created
when the data is transferred.

Set the Point name field to Unchanged or Auto-generate.
Unchanged sends the point names as they appear on the TSC1
data collector. Auto-generate adds two extrafields:

— Usethe Sart point name field to specify the name of the
first point to be transferred.

— Usethe Auto point step size field to define the amount by
which the Start point value isincremented or decremented
when the Trimble Survey Controller software generates
point names for subsequently transferred points.

Note — If the File format field is set to TDS and the Point
name field is set to Unchanged, a point will only be
transferred if the point name is less than eight characters
long and contains numeric characters only.

Use the Point code field to specify what is sent to the external
device specified in the Code field:

—  Select Use point code to send the point code.

—  Select Use point name to send the point name.
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10.

11.
12.

13.

Note— If you have used long codes (up to 42 characters) in the
Trimble Survey Controller software, and the file format you are
transferring to does not support long codes, the codes will be
shortened.

If the File format field is set to SDR33 coordinates there is an
Output notes field. Set thisto Yes to output all user-entered
notes with the point data. The notes are output in SDR33 record
13NM format.

If the File format field is set to Generic (CSV), you can specify
the format of the datato be output. (CSV stands for Comma
Separated Values.) Five fields appear: Point name, Point code,
Northing, Easting, and Elevation. Using the options provided,
select a position for each field. Select Unused if you do not
want to send a particular value.

For example, if the fields are set as follows:
Point name Field 1
Point code Unused
Northing Field 3
Easting Field 2
Elevation Field 4

the Trimble Survey Controller software will output afile
containing datain the format: Point name, Easting, Northing,
Elevation.

When the format detail s are compl ete, presssend ],

The Select job to send list appears. Select the job to send and
Press -

If you are sending points (not a.dc file), the Select points screen
appears. Select the points to send.

The procedureis similar to that used to create a Sakeout/Points
list (see Staking Out a Point, page 402). You can transfer up to
3,500 points.
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14.

Note — Only points with grid coordinates can be selected and
transferred. If the job does not have a projection and datum
transformation specified, then GPS points cannot be
transferred.

Deleted points, and any points stored as polar vectors from a
deleted point, cannot be transferred either.

You are prompted to initiate receiving on the instrument that
you are sending data to. For more information about receiving
data, refer to the manual for the receiving device.

When the other deviceisready to receive, press to send
the data. The datais transferred.

Receiving ASCII Data from an External Device

To receive ASCI| data from an external device:

1.

2.

Select Files/Import/Export / Receive ASCII data. Figure 9.7
shows the screen that appears.

cVice: Ck
Part details
Coniroller port: (¥ Bottom
Baud rate: ¥ G0
Parity: ¥ Mane
Point name: e Truncate left
Faint code: (¥ilzse point code
!m'-u]

Figure 9.7 Receive ASCII Data screen

Use the File format field to specify the device that you want to
receive data from.
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If the File format field is set to Generic (CSV), Trimble DC v3,
or SDR33 DC, the Receive fromfield appears. Set thefield to
PC card or External device depending on where you want the
file to be sent. If you choose PC card, the Port details fields

disappear.

Note — The PC card option only appearsif you have a PC card
inserted.

Set the Port details/Controller port field to Top or Bottom
depending on which TSC1 port isto be used for the transfer.

Set the Baud rate and Parity fields to match the corresponding
parameters on the device that the Trimble Survey Controller
software is communicating with.

Note — If the File format field is set to Generic (CSV), set the
baud rate correctly on the external device. If appropriate, set
the flow control (xon/xoff) as well.

If you aretransferring a.dc file, the Checksum field appears. Set
it to On if you want the Trimble Survey Controller software to
validate the checksum when the file is transferred.

You have no control over the file format when transferring the
following formats: Geodimeter (Area), SDR33, TDS, Topcon
(GTS-7), Topcon (FC-5), Zeiss (R5), Zeiss (Rec E/M5), or
Zeiss (Rec500).

Thefields used for receiving from these devices are described
below.

& Warning — When receiving data from a device that does not include a
units setting as part of its file, make sure that the Trimble Survey
Controller software file uses the units setting of that device.

If you are not sure whether the device file includes a units setting, set the
Trimble Survey Controller software file to the same units as the device.
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The Point name field has four possible settings depending on
the file format you are using:

Unchanged—uses the point names in the datathat is being
received.

Truncate | eft—shortens point namesto 16 characters,
starting from the left.

Truncate right—shortens point names to 16 characters,
starting from the right.

Trimble Survey Controller software point names have a
maximum of sixteen characters, but some points received
from other devices can exceed this. If point names have 16
characters or more, choose either Truncate left or Truncate
right—the names are not affected.

Auto-generate causes two extra fields to appear:

Use Sart point name to specify a name for the first point
received.

Use Auto point step size to define the increment or
decrement val ue applied to the Start point value to generate
point names for subsequently transferred points.

Use the Point code field to specify the datathat is used in the
Codefield for apoint when it is transferred to the Trimble
Survey Controller software:

Select Use point code to use the point code provided in the
data being transferred.

Select Use point name to use the point name provided in
the data being transferred.

The setting in the File Format field (see Step 2) determines
what you do next.

If the File format field is set to Generic (CSV), for
example, you can specify the format of the datathat is
received. Five fields appear: Point name, Point code,
Northing, Easting, and Elevation.
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Using the options provided, select aposition for each field.
Select the Unused option if aparticular valueis not present
in the file being received. If you set the fields as follows,
for example:

Point name Field 1
Point code  Unused
Northing Field 2
Easting Field 3
Elevation Field 4

the Trimble Survey Controller software inputs afile
containing datain the format: Point name, Northing,
Easting, Elevation.

— If theFileformat field is set to Trimble DC v3 or SDR33
DC and you have a PC card inserted, the New job location
field appears. Select PC card or Main memory.

When the format details are complete, press .

If you are transferring points (not a .dc file), the Sdlect job to
receive into list appears. Select the job that the dataisto be
stored in.

The Trimble Survey Controller software promptsyou to initiate
sending on the external device. For more information about
sending data, refer to the manual for the sending device.

When sending isinitiated, the Trimble Survey Controller
software starts to receive data and a progress bar appears.

When the transfer is complete, the Trimble Survey Controller
software automatically terminates the operation and saves the
received data.

If it is clear that the transfer is complete but the operation has
not been terminated, press(Esc).

Trimble Survey Controller Reference Manual Volume 1



Data Transfer 9

The following message appears.
Transmission interrupted. What would you like to do now?
Do one of the following:

—  Press to return the Trimble Survey Controller
software to receive mode.

—  Press to terminate the operation and save any
received data to the current job.

—  Pressmet ] to terminate the operation and discard any
received data.

Transferring Data to and from a Leica Instrument Using the
PC Card

You can transfer data between the Trimble Survey Controller software
and Leicainstruments that use PC cards (the Leica TC 1100, for
example). The PC card must be a Type | or Type |l ATA format PC
card.

Transferring data to a Leica instrument using the PC card
To transfer datato a Leicainstrument, do the following:

1. CreateaCSV fileonthe PC card. For information about how to
do this, see Transferring ASCII Datato and from the PC Card,
page 163. Thisfileisstored in the root directory on the PC card.

2. Removethe PC card from the TSC1 and insert it into the Leica
instrument.

3.  From the main menu on the Leica instrument, select Data
conversion.

4. Pressthe CONF softkey and configure the output file settings.
Use the same settings as in the Trimble Survey Controller
software.
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0.

Note — Set the Search extens. field to CSV. If you do not, the
CSV fileswill not be available for selection in the Source File
field.

Also, set the Separator field to Comma.

Press—o].
Set Source Path to A:\.
In the Source Filefield, select the CSV file on the PC card.

Set the Output Path to A:\GSI. For the Leicainstrument to read
thefileit must bein the GSI directory.

Key inthe output file name. (Make sure that thefile extensionis
GSl)

Set the Format to GS| 16.

10. Pressthe Go softkey.

The CSV fileisthen converted to a GSl file and stored in the GSI
directory on the PC card.

Transferring data from a Leica instrument using the PC

card

To transfer data from a Leicainstrument do the following:

1.
2.

Check that the Leicainstrument has a PC card inserted.

From the main menu on the Leica instrument, select Data
conversion.

Press the CONF softkey and configure the output file format.
Use the same settings as in the Trimble Survey Controller
software.

Note — Set the Search extens. field to GS. If you do not, the GS
fileswill not be available for selection in the Source Filefield.
Also, set the Separator field to Comma.

Press .
Set Source Path to A:\GS|
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10.

11.

12.

In the Source File field select the job to export coordinates
from.

Set the Output Path field to A:\ . The Trimble Survey Controller
software only reads CSV filesthat arein the root directory.

Key in the output file name. Make sure that it has the extension
Csv.

Set the Format field to ASCII.
Press the GO softkey (F1).

The GSl fileis converted to a ASCII CSV fileand isstored in
the root directory on the PC card.

Note— The Leica instrument does not transfer point codes when
it convertsa GSl fileto an ASClI file.

Removethe PC card from the Leicainstrument and insert it into
the TSC1.

Transfer the coordinates into ajob on the Trimble Survey
Controller software. For information about how to do this, see
To transfer afile from the PC card, page 166.
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Introduction

This appendix provides a serial number form that you can use to
record the part numbers, serial numbers, and version numbers of
equipment used with the Trimble Survey Controller software.

Use Table A.1 to record these details.

APPENDIX

Table A.1 Equipment Details
Type Part Serial number Software Firmware
number version version
Receiver
Antenna
(optional)

TSC1




A Serial Number Form

{Q} Tip — There is a copy of this form in the Trimble Survey Controller Field
= Guide. Store one of them in a safe place. You will need it if the equipment
is ever lost, stolen, or damaged.
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Introduction

Controlling the backlight
Navigating the screen

Creating symbols

Operating the in-field calculator
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B  Alternate Keys

Introduction

This appendix provides alist of key combinations that simplify
control of the TSC1 data collector.

Pressthe key and then press an alternate key (see page 35) to
access the second function associated with the alternate key.

Use second function keys to:
«  control the backlight (see Table B.1)
* navigatethe TSCL1 screen (see Table B.2)
e create special symbols (see Table B.3)
» usethein-field calculator (see Table B.4)

Controlling the Backlight

Table B.1 shows the second function keys used to control the
backlight.

Table B.1 Controlling the backlight

Function Keys

Toggle the backlight on/off
Increase the screen contrast
Decrease the screen contrast

184  Trimble Survey Controller Reference Manual Volume 1



Alternate Keys

B

Navigating the Screen

Table B.2 shows the second function keys used to navigate the TSC1

screen.

Table B.2 Navigating the screen
Function Keys
Insert characters
Delete characters
Page up ®
Page down 0
Home @
End ®
Go to previous ...

Creating Symbols
Table B.3 shows the second function keys used to create symbols on

the TSC1 screen.

Table B.3 Creating symbols

Symbol Keys Symbol Keys

- (F) (P)
+ = (F)(Q)
* \ (7)(R)
/ (F) (D)
? [
(
) () (1)
, #
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Table B.3 Creating symbols (Continued)

Symbol Keys Symbol Keys
% &
< (m)(N) !
> (m)(9)

Operating the In-Field Calculator

Table B.4 shows the second function keys used to operate the in-field
calculator.

Table B.4 Using the in-field calculator

Function Keys Function Keys

- (™ (@) ) (k) (1)
- o @[
* 4
/ (R) (@) 4
( 4 (F)(9)
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Introduction

This appendix outlines some of the calculations performed by the
Trimble Survey Controller software, and discusses the database search
rules that are used.

For more information on the concepts associated with Trimble Survey
Controller software calculations, see Chapter 5, Coordinate Systems.

Transforming Between Coordinate Systems

Coordinate transformation provides parameters so that one set of
coordinates can be represented in terms of another.

Figure 5.1 on page 78 shows atypical route for the conversion of
measurements to grid coordinates using the Trimble Survey Controller
software.

This section provides an overview of the management and application
of coordinate transformations using the Trimble Survey Controller
software. It describes how to apply a datum transformation and map
projection, and horizontal and vertical adjustments. It also describes
the plane projection.

With the Trimble Survey Controller software, an infield calibration
process defines transformation parameters derived from a set of
points. This set of pointsis coordinated in terms of two systems:

«  WGS-84 Latitude, Longitude, Height (LLH) geodetic
coordinates

* aloca system with project-specific Northing, Easting,
Elevation (NEE) grid coordinates

The Trimble Survey Controller software accepts measured WGS-84
Cartesian coordinates and converts them to alocal planar grid system.
Alternatively, key inlocal planar grid coordinates or upload them from
an office product. The Trimble Survey Controller software converts
these to WGS-84 Cartesian coordinates for stakeout purposes.
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For more information on the creation of a user-defined plane
projection, see page 192. For more information on Geoid models, see
page 197.

Transforming WGS-84 ECEF to WGS-84 LLH

When GPS signals are processed by areceiver, they yield
Earth-Centered-Earth-Fixed (X, Y, Z) coordinates. It is then necessary
to transform these coordinates to more meaningful geodetic
coordinates (@,A, H).

Here @ represents the geodetic latitude, A isthe longitude, and H is
the perpendicular height above the WGS-84 ellipsoid.

First we define;
e?=2f —f2 (1)
N= " )

N1 —ezsinz((p)

where f isthe flattening value for the source ellipse and r is the semi-

major axis.

The values of the ECEF coordinates are:
X=(N+H).cos(®).cos(A) (3)
Y=(N+H).cos(®).sin(A) 4
Z=[N(1-€? +H].sin() (5)

Theinverse problem (that of transforming ECEF coordinatesto @,A ,
and H) is solved by using an iterative procedure. The values of e and
N now use the destination ellipsoid flattening and semi-major axis

values:
9= tan—l[L(l—eZ)j (6)
JX2+y?
then iterate
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2 .
0= tan—l[z + € Nsm((p)j @)
X2 +Y?
A= tan—l(%() (8)

if 45°S< @ <45°N

H = JXZ-v?

= Tos(@ ®)
orif @ >45°Nor @<45°S
_ Z

Datum Transformation

A datum transformation provides the necessary parameters for
converting from one geodetic coordinate system to another.

The Trimble Survey Controller software can apply a predefined three-
or seven-parameter datum transformation. It can also calculate athree-
parameter datum transformation given points coordinated in WGS-84

and local L'L'H".
X=T+kRX (11)

where X' isamatrix of 3-D Cartesian ECEF coordinates or Cartesian
local coordinates, T isamatrix of trandation parameters, kK is a scalar,
and Risarotation matrix. In most cases, X' ismeasured and T, Kk, and

R are user-specified.

To calculate a three-parameter datum transformation, pairs of
WGS-84 LLH and local L'L'H' coordinates are needed.
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In the trivial one point case, the three translation parameters are just
the vector components of the ECEF vector that connect the ECEF pair
derived from the WGS-84 LLH and thelocal L'L'H".

In the non-trivial case, the trandation parameters are the vector
components of the average vector. Thisis represented as:

AX+W=0 (12)
where the solution
AX
X = 1Ay (13)

JAVA
and

X, =Xy
Yl—Y'1
Zl—Zrl
W = 1x,-X', (14)
Y2—Y’2
Z,-2>

where X, is the value of the ECEF coordinate derived from the local
L'L'H" of the nth 3-D point in the list, and X', is the X value of the
ECEF coordinate derived from the WGS-84 LLH of the nth 3-D point
and

100
010
001
A=1100

010 (15)
001

is called the Mol odensky matrix.
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For more information, refer to GPS Satellite Surveying by A. Leick
(John Wiley & Sons, 1995).

Map Projection

A map projection defines the relationship between the local ellipsoidal
surface (L'L'H") and a plane. Generally, map projection parameters are
based on alocal conformal mapping model.

For more information about map projections, please refer to Map
Projections—A Working Manual by J.P. Snyder (U.S. Geological
Survey Professional Paper 1295, U.S. Government Printing Office,
Washington, 1987).

For nearly all projection types used in the Trimble Survey Controller
software, the height component of a projected coordinate is just the
height above or below the datum at that point. For a plane projection,
however, the definition includes an ellipsoidal height and a projected
surface elevation at the origin point.

Plane projection

In the Trimble Survey Controller software, the definition of a plane
projection consists of the following parameters:

e Origin point Latitude, Longitude, and Height
e Origin point Northing, Easting, and Elevation
e Scalefactor

* Rotation

»  Projection ellipsoid radius

e Projection ellipsoid flattening

Before the transformation from ellipsoidal coordinates to plane
coordinates starts, the ellipsoidal height at the origin point is
substituted for the point’s height. The conversion of the ellipsoid
coordinates into ECEF coordinates can then take place.
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The origin point is also coordinated in terms of the ECEF reference
frame, so an ECEF vector can be computed between the origin point
and the point in question. A projection scale and rotation relative to
the origin point are applied to the dX,dY,dZ vector. Thisresultsin
transformed dX',dY"',dZ' values. This new vector is added to the NEE
of the origin point. The elevation of the resultant NEE is adjusted by
the residual between the point's LLH height and the origin’'s LLH
height.

Note — When the Trimble Survey Controller software uses a geoid
model based on the WGS-84 €llipsoid, it does not use the local height
to grid elevation separation val ue that is defined in some projections.

Horizontal Adjustment

It may be necessary to minimize the discrepancy between local fixed
control coordinates (NEgontro) @d projected grid coordinates (N'E’).
The horizontal adjustment solves parameter translations in north and
east (AN, AE), arotation @, and a scale factor K using two different
sets of plane coordinates—one converted from measurements in the
field, and the other from a control list. Where the Trimble Survey
Controller software generates its own three-parameter datum
transformation, it is necessary to provide for scaling and rotation. This
is done by a horizontal adjustment.
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Figure C.1 shows the transformation between two coordinate systems.

AN

AE

Figure C.1  Coordinate systems for a horizontal adjustment

The Trimble Survey Controller software minimizes the discrepancy
between local NE control and NE values derived using GPS
observations and a datum transformation and map projection. It does
this by performing a plane horizontal |east-squares adjustment with no
weighting.

In the trivial one point case, the transglation parameters are just the
Northing and Easting components of the vector between the two
coordinated values. The scale factor isone, and the rotation valueis
zero.

For two or more points, calculation of horizontal adjustment uses a
simple four-parameter transformation. This solves for two trand ations
(AN, AE), arotation (@), and a scale factor (k) between coordinate
pairs.

The geometry between the two coordinate systems results in two
transformation equations:

N' =aN + bE + AN (16)
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E =-bN+aE + AE 7

wherea =k cos@ and b =k sin @ are used to simplify the matrix
representation, and AN and AE represent the shifts of the N and E axis
inthe N'and E' system.

Common pointsin both coordinate systems are used in a least-squares
adjustment to solve the four unknown parameters (a, b, AE, and AN).

Once estimates of a and b are determined, the rotation and scale
between the two systemsiis calculated by:

Q= tan—l(g) and k = Ja2+ b? (18)

For more information about horizontal adjustment, please refer to
Observations and Least Squares by E. Mikhail (John Wiley & Sons,
1982).

Vertical Adjustment

The Trimble Survey Controller software determines a vertical
adjustment using least-squares with no weighting. This adjustment
requires measured WGS-84 heights and control elevations.

In the trivial one-point case, the adjustment consists of a constant
height shift only. For two or more points, atilt in north and east are

also computed.
Theinclined plane parameters are determined by solving the matrix
equation:

AX=B (29

where the solution

AH
X = |AE
AN (20)
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the components being the constant height shift and tilt east and north
(interms of a height shift per unit distance east or north), and the
design matrix

1E,—E; N,—N;

A = |[LE2—E; NN,
: (21)

1E,—E; N,—N,
where E;, N,, are the coordinates of the nth point as derived from the
WGS-84 data set.
E; N, arethe coordinates of the origin point of the adjustment. (The
origin point can be any one of the n points.)

H1i-H,

B = H 2— H2 (22)

Hn—H,
where H',, — H,, is the difference in elevation between the keyed in
value for the nth point and the value derived from the WGS-84 data
Set.

Projection Scale Factor
In the Trimble Survey Controller software, you can define a Reference
€levation when you are creating a no projection/no datum job. The
reference elevation is used after you perform a site calibration to
compute a scale factor for the projection, so that ground coordinates
are computed at elevation.
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The projection scale factor is calculated as follows:

_R+h
SF = =%
and
R = #
All—ezsinz((p)
where:

SF = scale factor of projection

R = ellipsoidal radius

h = average elevation (reference elevation)
a= semimajor axis

e? = eccentricity?

o = origin latitude of projection

Geoid Model

The Trimble Survey Controller software can use a geoid model to
provide orthometric heights from measured (by GPS) WGS-84
heights.

Geoid model is one of the options in the Vertical adjustment field.
(The other optionsin this field are No adjustment, Inclined plane,
Geoid model/Inclined plane.) For information on how to select a
Geoid model, see Using a Geoid Model, page 81.

In-Field Calibration

If you select Geoid model and you do not perform an in-field
calibration, the elevation values displayed by the Trimble Survey
Controller software represent the unadjusted elevation above the
defined geoid using the relationship:

hgeoid =H-N (23)
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where:

Ngeoid = the unadjusted elevation above the geoid

H = the measured GPS height above the ellipsoid

N = the geoid ellipsoidal separation, derived from a geoid model

If you select Geoid model and perform an in-field calibration, the
Trimble Survey Controller software computes the calibration
parameters using Neontro) @nd Ngeoig @sinputs, so that the geoid model
isinclined to fit the loca control elevations. The method of vertical
adjustment becomes Geoid/Inclined plane.

Trimble Survey Controller Software Measurement
Precision

Precision values are not displayed for autonomous GPS positions
(points that will be postprocessed).

For real-time kinematic and differential surveys, the precision values
displayed reflect the GPS instrument precisions. These are similar to
the day-to-day repeatability of survey observations except they do not
take into account multipath, other environmental noise, and incorrect
reference station coordinates.

The precision values are determined from the following:
horizontal precission=HDOP* RMS* 3.0 (24)
vertical precison=VDOP* RMS* 3.0 (25)

where HDOP and VDOP are the horizontal and vertical dilution of
precision respectively. RM S (Root Mean Square) isthe solution RMS
for the L1 phase observation in meters, and is the radius of the error
ellipse within which approximately 70% of position fixes will be
found. The precision values are scaled to ~ 99% confidence level by
multiplying by afactor of three.
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Both float and fixed solutions use the same formula. The loss of
precision indicated in float solutions is due to an increase in the RMS
value where the integer ambiguities are not fixed. Real-time precision
statistics cannot be displayed while areceiver isroving (moving), if
there are less than five satellites being tracked.

Area Calculations

When we calculate the areain Cogo / Compute area, it is calculated at
the average elevation of all the points when the Distances field is set
to Ground. Average elevation is calculated as follows:

cdculate
2N
then
- 2
(h;R) X area at sealevel (27)
where:

N = number of stations
h = average elevation
R = ellipsoidal radius
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Ellipsoid Calculations

The ground and dllipsoid distances in the Trimble Survey Controller
software are calculated parallel to the ellipsoid. The equations used for
these calculations are based on the Robbins ellipsoid geometry
formulas. These formulas (by Dr A.R. Robbins) are in the Empire
Survey Review No. 125, 1962. They are accurate to better than 20 mm
over distances of 1,500 km. The errors can reach 16 meters at

4,500 km and more than 2,000 meters at 9,000 km.

Conventional Instrument Calculations

200

Figure C.2 showsthe position of the corrections applied when you use
the Trimble Survey Controller software with a conventional
instrument.

Note — Interim corrections are not shown in the figure. They are
enclosed in square brackets in the text that follows.
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PC
- = - - _D_
SDR .- -7
\\/AZ .- -
__ W - Hr
H, - -
SD3 .- -7
VA4 ___—"_-_ VD]_
HD,
Figure C.2  Correction variables used in conventional instrument calculations
Where:
VA, Vertical angle from conventional instrument

Note— The Trimble Survey Controller software assumes that the
conventional instrument applies any corrections for collimation
and tilt. [ VA isthe vertical angle before these corrections are
applied.]

[VA3
VA,

SDR
[SDy
[SD,
SD;

= Vertical angle corrected for curvature and refraction]
= Vertical angle corrected for curvature and refraction,

instrument and target heights

= Slope distance from EDM

Slope distance corrected for prism constant (PC)]
Slope distance corrected for prism constant and PPM]

Slope distance corrected for prism constant, PPM,
instrument and target heights
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HD; = Horizontal distance between instrument point and target
point

VD; = Vertical distance between instrument point and target point

H, = Height of instrument

Hr = Height of target

PC = Prism constant

Prism Constant Correction

The prism constant is applied to all lope distances. It isusualy
negative, but can be positive.

SD, =SDr + PC (28)
where:
SDr= measured (raw) slope distance
SD,= resultant slope distance

PC= prism constant

PPM Correction

The parts per million (PPM) correction is applied to the slope distance
after being corrected for the prism constant (see above). PPM depends
on pressure and temperature.

N [P

0P T) = 0I5ty

} o (29)
where:

P=air pressurein millibars

T=temperaturein °C

Jand N= constants supplied by the EDM manufacturer
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Table C.1 lists some manufacturers of conventional instruments, and
the Jand N constants that the Trimble Survey Controller software uses
to compute the PPM correction for those instruments.

Table C.1 PPM Constants for Conventional Instruments

Manufacturer of J constant N constant
conventional instruments

Trimble 270.0 79.2000
Sokkia SET 279.0 79.4000
Topcon 279.7 79.6000
Geotronics 275.0 79.5500
Leica 282.0 79.4000
Zeiss 255.0 79.1000
Pentax 279.0 79.4000
Nikon 275.0 79.5065

Note — The J constant value is the refractive index of the instrument.
The N constant value is for use with pressure measurementsin
millibars. Inthe .dcfileit is converted to a value that can be used with
pressure measurements in mmHg.

Curvature and Refraction Correction

The curvature and refraction correction is applied to vertical angles
according to the coefficient of refraction that you set.

VA, = VA, - [%} 180

2R T (30)

where;

k = coefficient of terrestrial refraction, selected in the Corrections
field in the Survey Style
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R = approximate spheroid radius = 6378137.298
(WGS-84 semi-major axis)

SD, = dope distance, from Equation (32)
VA, = vertical angle, from instrument
VA; = corrected vertical angle

Instrument and Target Height Reduction
The corrected vertical angle (VA,) from the instrument to the target is:

(31)

-1
VA4 = tan [Schost3+ H, —Hy,

where:

H, = instrument height

Ht = target height

SD, = slope distance

VA = vertical angle, from Equation (30).
VA, = corrected vertical angle

The slope distance from source point to target point (SD3) is given by
the following:

_ SD,sinVA,
SDs = —5nva, (32)

Face 1/Face 2 Determination

This section describes how the Trimble Survey Controller software
reduces Face 2 readings to Face 1 readings in order to perform
calculations. It does this automatically.
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The observed raw vertical angleis used to determine whether an
observation is Face 1 or Face 2:

» If thevertical angle isnot present the observation is assumed to

be Face 1.

. If the vertical angleisin therange 0° to 180°, the observationis
Face 1.

» Ifthevertica angleisin therange 180°-360°, the observationis
Face 2.

Orientation Correction

To orient circle readings so that they become azimuths, an orientation
correction is applied. The orientation correction is the difference
between the backsight circle reading and the backsight azimuth. This
term is applied to all the other observations (circle readings) at a

station.
Theformulais:

Az, = HA, +(Azz—HAg) (33)
where;

Az, = azimuth to any point X

HA, = observed bearing to any point X

Azg = actual backsight azimuth (‘ reference azimuth’)
HAg = observed backsight circle reading

Slope Reduction

The horizontal and vertical components of an observation (HD; and
VD,) are found from the vertical angle and slope distances by:

HD, = SD,sinVA, (34)
VD, = SD,cosVA, (35)
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where:

HD; = horizontal distance
VD, = vertical distance
VA, = zenith angle

SD; = slope distance

Coordinate Calculation

Coordinates of atarget point are calculated from observations and the
coordinates of the instrument point using:

N, = N, + HD,cosAz, (36)

E, = E; +HD,sinAz, 37

Z,=Z,+VD, (38)
where:

N;, E;, Z; = Northing, Easting, Elevation of instrument point
N,, E,, Z, = Northing, Easting, Elevation of target point
HD; = horizontal distance

VD, = vertical distance

Az, = from Equation (33)

206  Trimble Survey Controller Reference Manual Volume 1



Calculations and Search Rules C

Mean Turned Angle Calculations

When the software cal cul ates the mean turned angle and the mean
distance for a point, it also calculates standard errors as follows:

For the angles, the standard error of the mean of a set of measurements
formulais used:

2

-2V
n(n—1)
For distances, the standard error of the set of measurements formulais
used:
o = sz
(n-1)

Resection Calculation

The resection calculation is a least-squares cal culation that uses all
available data.

Observations to the same point taken on different faces are treated as
separate observations. However, the results are the same as those
gained from using meaned (averaged) observations.

Theresiduals are given for each point, not each observation.
The formula used for the standard errorsis as follows:

_ (W2V)

°T oD
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Traverse Calculation

This section shows the formul ae that the software uses when it
calculates atraverse.

Compass adjustment

The Compass adjustment distributes the error in proportion to the
length of the traverse lines. The formulae are as follows:

Northing adjustment = 55 X Northing misclosure
where:
D = horizontal distance

*D =sum of the horizontal distancesin the traverse

Easting adjustment = — 5 X Easting misclosure
where:
D = horizontal distance

*D =sum of the horizontal distancesin the traverse

Transit adjustment

The Transit adjustment distributes the error in proportion to the
northing and easting of each traverse point.

Northing adjustment = —— x Northing misclosure
where:
AN = change in northing for the traverse line

AN = sum of the changesin northings of al the traverse lines
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Easting adjustment = %5 x Easting misclosure

where:
AE = changein easting for the traverse line

>AE = sum of the changesin eastings of al the traverse lines

Angular adjustments
There are three options for distributing the angular error in atraverse:

e Proportional to distance-the error is distributed among the
angles based on the sum of the inverses of the forward and back
traverse distances for each point. The formulaused is as
follows:

1 + 1
todist fromdist

angular adjustment = x angular misclosure

1 + 1 t)
todist fromdis
e Equa proportions—the error is distributed evenly among the
anglesin the traverse.

. None—the error is not distributed.

Elevation adjustments

There are three options for distributing the elevation error in a
traverse:

»  Proportional to distance—the error is distributed in proportion
to the length of the traverse line to the point.

»  Equal proportions—the error is distributed evenly among the
traverse lines.

*  None—theerror is not distributed.
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The Trimble Survey Controller Software Database

The Trimble Survey Controller software includes a dynamic database.
This stores networks of connected vectors during RTK and
conventiona surveys, making the positions of some points dependent
on the positions of others. If you change the coordinates of a point that
has dependent vectors (an instrument station, a backsight point, or a
GPS base station, for example), this affects the coordinates of all
points that depend on it.

You can change the coordinates of a point. To do this:

»  Measure another point with the same name as the existing point
and select Overwrite when you get the duplicate point, out of
tolerance warning.

»  Key in another point with the same name as the existing point
and select Overwrite when you get the duplicate point, out of
tolerance warning.

Note — The duplicate point, out of tolerance warning only appears if
the new point is out of tolerance with the original point. By default,
this message always appears but if you have changed the tolerance
values it may not. For more information, see Duplicate Point Actions,
page 140.

The Trimble Survey Controller software uses database search rules to
resolve the coordinates of dependent points based on the new
coordinates for a point they depend on. If the coordinates of a point
with dependent points moves by a certain amount, the dependent
points are shifted by the same amount.

If apoint name aready exists in the database, the Trimble Survey
Controller software always issues a duplicate point, out of tolerance
warning message when you try to store a point with the same name
that is outside the duplicate point tolerance. The exception to thisis
when you store a Face 2 observation to a point that already has a Face
1 observation—in this case the Face 2 observation is checked to see if
it iswithin tolerance of the Face 1 observation and then stored. For
more information about Face 1 and Face 2 observations, see
Measuring a Point in Two Faces, page 487.
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A Warning — When you get the duplicate point warning, you could be about
to overwrite a point that has dependent vectors. The coordinates of the
dependent vectors could change.

Database Search Rules

This section explains the database search rules relevant to the Trimble
Survey Controller software database.

The Trimble Survey Controller software lets multiple points with the
same point name (point ID) exist in the same job:

If you measure or key in apoint with a name that already exists
in the database, you can choose to overwrite when you store the
new one. All previous points of the same name, with the same
or alower search class, are deleted.

Note — Deleted points remain in the database and have a search
class of Deleted. For more information, see Search Class,
page 212.

If you measure or key in a point with aname that already exists
in the database, you can choose to store another point. Both
points are stored in the database, and both are downloaded with
the job. The Trimble Survey Controller software search rules
ensure that the point with the highest classis used for
calculations. If there are two points of the same class, thefirstis
used.

To distinguish between points of the same name and to decide how
these points are to be used, the Trimble Survey Controller software
applies a set of search rules. When you ask for the coordinates of a
point in order to perform afunction or calculation, these search rules
sort the database according to:

the order in which the point records were written to the database

the classification (search class) given to each point
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Order in the Database

A database search starts at the beginning of the job database and
works down to the end of the job, looking for a point of the name
specified.

The Trimble Survey Controller software findsthe first occurrence of a

point of that name. It then searches the rest of the database for points
of the same name.

Note — The database search has changed for version 7.50 of the
Trimble Survey Controller software. Previously the software searched
from the end of the job database and worked up.

The rules generally followed by the software are:

» If two or more points have the same class as well as the same
name, it uses thefirst point.

« If two or more points have the same name but different classes,
it uses the point of higher class, even if thisis not the first
occurrence of the point.

Search Class

The Trimble Survey Controller software gives most points a
classification. It uses this classification to determine the relative
importance of points stored in the job database.

Note — Matched pair and mean turned angle records do not have a
classification because they are exceptions to the search rules. For
more information, see Exceptions to the search rules, page 215.

The classes are arranged in a descending hierarchy, as follows:

e Control — (the highest class) can only be set when a point is
keyed in or uploaded. This classification is also given to points
that are adjusted in a traverse computation.

 Normal —isgiven to all measured points apart from staked
points. Uploaded points can also be given this class.

» Asstaked —isgiven to points measured during stakeout.
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»  Backsight —isgiven to observations madeto the backsight point
during a station setup and to observations made during a
resection.

»  Check —isgiven to aconventional check point observation, or a
GPS point measured with a duplicate name and stored as a
Check class point. For more information, see Duplicate Point
Actions, page 140.

e Deleted —is given to points that have been overwritten, where
the original point had the same (or alower) search classthan the
new point. It isalso given to points/lines/curves and roads that
were deleted manually in the job database.

Deleted points are not displayed in point lists and they are not
used in calculations. They do, however, remain in the database.

Note — You cannot overwrite a Control class point with a measured
point.

Control classisused in preferenceto Normal, As-staked, Backsight,
or Check class. It can only be set by you. Use Control class for points
that you want to use in preference to points of the same namein the
same job database. For more information, see Assigning Control class
to a point, page 214.

Normal classis used in preference to As-staked, Backsight, or Check
class, and As-staked classis used in preference to Backsight or Check
class.

If points have the same class as well as the same name, the first point
in the database is used.
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Example

If the Point 1000 is entered as the start point when calculating a From
abaseline offset, the Trimble Survey Controller software looks for the
first occurrence of Point 1000. It then searches the rest of the database
looking for any point named 1000:

If no other point of this nameisfound, it usesthe oneit hasto
calculate the offset.

If another Point 1000 is found, the software compares the
classes of the two points. It uses the Point 1000 that has the
highest classification.

For example, if both points were keyed in and one was given a
Normal classification, the other a Control classification, the
Trimble Survey Controller software uses the Control class point
to calculate the offset—regardless of which record the search
findsfirst.

If the points are of the same class, the Trimble Survey
Controller software uses the first one.

For example, if both points named 1000 were keyed in and both
were given aNormal classification, the first one is used.

Assigning Control class to a point

Control classisthe highest classification that you can give to a point.
Any high-accuracy point that you use as afixed standard in ajob can
be a Control point.

If you set the search class to Control when you key in the coordinates
for apoint, you can be sure that those coordinateswill not change until
you key in another point of the same name and the same search class

(control) and choose to overwrite the first point.
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The Trimble Survey Controller software never elevates measured
points to Control class. Thisis because measured points have
measurement errors and may change or be measured again during the
course of the job. If the keyed in point CONTROL 29 is Control class,
generally you would not want the coordinates of that point to change.
A Control class point is held fixed for the job.

The Trimble Survey Controller software can measure control points—
observed control points—but it does not give them Control
classification. Thisisbecause, in calibration, the measured point often
has the same name as the keyed in control point. This makesit easier
to set up the calibration. It also makes it easier to manage your data if
you know that all references to point CONTROL 29 on the ground, for
example, are also references to point CONTROL 29 in the database.

Exceptions to the search rules

There are severa cases when the usual search rules are not used. They
are:

* Incalibration—calibration searches for the highest class point
stored as grid coordinates. This grid point is used as one of a
pair of calibration points. The Trimble Survey Controller
software then searches for the highest class GPS point stored as
WGS-84 coordinates or as a WGS-84 vector. This point is used
as the GPS part of the point pair.

*  When starting an RTK rover—when you start arover survey, if
the broadcast base point is called BASEQQL, choosing Sart
survey causes the Trimble Survey Controller software to search
for the highest class GPS (WGS-84) point of that name. If no
GPS point exists with the name BASEQ0L, but BASEO001 exists
with grid or local coordinates, the Trimble Survey Controller
software convertsthe grid or local coordinates of the point into
a GPS (WGS-84) point. It uses the projection, datum
transformation, and current calibration to calculate the point. It
isthen stored, as BASEQ01, with WGS-84 coordinates and is
given a Check class classification so that the original grid or
local coordinates will still be used in calculations.
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Note— The WGS-84 coordinates of the base point in the Trimble
Survey Controller software database are the coordinates from
which GPSvectors are solved.

If there is no base point in the database, the position broadcast
by the base receiver is stored asaNormal class point and it is
used as the base coordinates.

When using mean turned angle records—mean turned angle
records in the database are Normal class points and a Control
class point is always used in preference. However, amean
turned angle record is always used in preference to any other
Normal class, Face 1, or Face 2 point, or matched pair record. If
there are two mean turned angle records of the sasme nameinthe
database, the first oneis used.

Note —Matched pair records are not used by the Trimble Survey
Controller search rules. A mean turned angle record always
existswhen thereisa matched pair record and isalways used in
preference.

In aconventional survey when the orientation is derived from a
keyed in azimuth and is later updated by providing coordinates
for the backsight—in a conventional survey the orientation for a
station setup can be defined in the following ways when the
coordinates for the backsight point are not known:

— anazimuth can be keyed in
— the azimuth can be left as null

A keyed in azimuth is always used in preference to a computed
azimuth. To force the Trimble Survey Controller to use a
computed azimuth, edit the keyed in azimuth and set it to null.

In aconventional survey with angles-only observations—in a
conventional survey an Angles only point has alower search
class than any other point of the same class.
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This section explains some of the terms used in this manual .

almanac

Anti-Spoofing
(AS)

autonomous
positioning

base station

Data, transmitted by a GPS satellite, that includes orbit
information on all the satellites, clock correction, and
atmospheric delay parameters. The almanac facilitates rapid
SV acquisition. The orbit information is a subset of the
ephemeris data with reduced precision.

A feature that allows the U.S. Department of Defense to
transmit an encrypted Y-code in place of P-code. Y-codeis
intended to be useful only to authorized (primarily military)
users. Anti-Spoofing is used with Selective Availability to
deny the full precision of GPSto civilian users.

Theleast precise form of positioning that a GPS receiver can
produce. The position fix is calculated by one receiver from
satellite data alone.

In a GPS survey, you observe and compute baselines (the
position of onereceiver relative to another). The base station
acts as the position from which all unknown positions are
derived.

A base station is an antenna and receiver set up on aknown
location specifically to collect datato be used in
differentially correcting rover files. Trimble GPS
Community Base Station and areceiver in base station mode
are examples of base stations.
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baud

C/A code

CMR

Coarse
Acquisition (C/A)
code

constellation

data logging

data message

datum

Differential
Positioning

A unit of datatransfer speed (from one binary digital device
to another) used in describing serial communications;
generally one bit per second.

See Coar se Acquisition code.

Compact Measurement Record. A satellite measurement
message that is broadcast by the base receiver and used by
RTK surveysto calculate an accurate baseline vector from
the base to the rover.

A pseudorandom noise (PRN) code modulated onto an L1
signal. This code helps the receiver compute the distance
from the satellite.

A specific set of satellites used in calculating positions: three
satellites for 2D fixes, four satellites for 3D fixes.

All satellites visibleto a GPS receiver at onetime. The
optimum constellation is the constellation with the lowest
PDOP. See dso PDOP.

The process of recording satellite datain afile stored in the
receiver, the TSC1 memory, or on aPC card.

A message, included in the GPS signal, that reports on the
location and health of the satellites as well as any clock
correction. It includes information about the health of other
satellites as well astheir approximate position.

See geodetic datum.

Precise measurement of the rel ative position of two receivers
tracking the same satellites simultaneoudly.
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DOP

Doppler shift

DTM

dual-frequency

Earth-Centered-
Earth-Fixed
(ECEF)

elevation

Dilution of Precision, an indicator of the quality of a GPS
position. DOP takes into account the location of each
satellite relative to other satellitesin the constellation, as
well as their geometry relative to the GPS receiver. A low
DOP value indicates a higher probability of accuracy.

Standard DOPs for GPS applications are:
e PDOP — Position (three coordinates)

 RDOP - Relative (Position, averaged
over time)

e HDOP - Horizonta (two horizontal
coordinates)

e VDOP - Vertical (height only)
e TDOP-Time (clock offset only)

The apparent change in frequency of asignal caused by the
relative motion of satellites and the receiver.

Digital Terrain Model. An el ectronic representation of
terrain in three dimensions.

A type of receiver that usesboth L1 and L2 signals from
GPS satellites. A dual-frequency receiver can compute more
precise position fixes over longer distances and under more
adverse conditions because it compensates for ionospheric
delays.

A cartesian coordinate system used by the WGS-84
reference frame. In this coordinate system, the center of the
system is at the earth’s center of mass. The z axisis
coincident with the mean rotational axis of the earth and the
X axis passes through 0° N and 0° E. They axisis
perpendicular to the plane of the x and z axes.

Height above mean sea level. Vertical distance above the
geoid.
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elevation mask

ellipsoid

ephemeris

epoch

feature codes

fixed solution

float solution

GDOP

The angle below which Trimble recommends that you do not
track satellites. Normally set to 13 degrees to avoid
interference from buildings and trees as well as ground
multipath errors.

A mathematical model of the earth formed by rotating an
ellipse around its minor axis. For ellipsoids that model the
earth, the minor axisisthe polar axis and the magjor axisis
the equatoria axis. An elipsoid is completely defined by
specifying the lengths of both axes, or by specifying the
length of the major axis and the flattening.

The current satellite position predictions, transmitted in the
data message.

The measurement interval of a GPS receiver. The epoch
varies according to the survey type:

« forred-time surveysitisset at one
second

«  for postprocessed surveysit can be set
to arate of between one second and
one minute

Simple descriptive words or abbreviations that describe the
features of a point. For more information see Chapter 16,
Using Feature and Attribute Libraries.

Indicatesthat the integer ambiguities have been resolved and
asurvey isinitialized. Thisisthe most precise type of
solution.

Indicates that the integer ambiguities have not been
resolved, and that the survey is not initialized.

Geometric Dilution of Precision. The relationship between
errorsin user position and time, and errorsin satellite range.
Seeadso DOP.
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geodetic datum

geoid

GPS

GPStime

HDOP

integer ambiguity

ionosphere

A mathematical model designed to fit part or all of the geoid
(the physical earth’s surface). A geodetic datum is defined
by the relationship between an ellipsoid and the center of the
earth. It takes into account the size and shape of the
ellipsoid, and the location of the center of the ellipsoid with
respect to the center of the earth (a point on the topographic
surface established as the origin of the datum).

Various datums have been established to suit particular
regions. For example, European maps are often based upon
the European datum of 1950 (ED-50). Maps of the United
States are often based upon the North American Datum of
1927 or 1983 (NAD-27, NAD-83). All GPS coordinates are
based upon the WGS-84 datum surface.

The surface of gravitational equipotential that closely
approximates mean sea level.

Global Positioning System. Based on a constellation of 24
operational satellites orbiting the earth at a high altitude.

A measure of time used by the NAVSTAR GPS system. GPS
timeis based on UTC but does not add periodic ‘leap
seconds’ to correct for changes in the earth’s period of
rotation.

Horizontal Dilution of Precision. See also DOP.

The whole number of cyclesin acarrier phase pseudorange
between the GPS satellite and the GPS receiver.

The band of charged particles 80 to 120 miles above the
earth’s surface. The ionosphere affects the accuracy of GPS
measurements if you measure long baselines using single-
frequency receivers.
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L1

L2

local ellipsoid

multipath

NAVDATA

NMEA

parity

The primary L-band carrier used by GPS satellites to
transmit satellite data. The frequency is 1575.42 MHz. Itis
modulated by C/A code, P-code, or Y-code, and a 50
bit/second navigation message.

The secondary L-band carrier used by GPS satellites to
transmit satellite data. The frequency is 1227.6 MHz. It is
modulated by P-code or Y-code, and a 50 bit/second
navigation message.

Thedllipsoid specified by acoordinate system. The WGS-84
coordinates are first transformed onto this ellipsoid, then
converted to grid coordinates.

Interference, similar to ghosting on atelevision screen.
Multipath occurs when GPS signal s traverse different paths
before arriving at the antenna. A signal that traverses a
longer path yields alarger pseudorange estimate and
increases the error. Reflections from structures near the
antenna can cause the incidence of multiple paths to
increase.

The 1500-bit navigation message broadcast by each satellite.
This message contains system time, clock correction
parameters, ionospheric delay model parameters, and details
of the satellite's ephemeris and health. Theinformation is
used to process GPS signals to obtain user position and
velocity.

A standard, established by the National Marine Electronics
Association (NMEA), that defines electrical signals, data
transmission protocol, timing, and sentence formats for
communicating navigation data between marine navigation
instruments.

A form of error checking used in binary digital data storage
and transfer. Options for parity checking include Even, Odd,
or None.
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P-code

PDOP

PDOP mask

postprocess

PRN

projection

The ‘precise’ code transmitted by the GPS satellites. Each
satellite has a unique code that is modulated onto both the
L1 and L2 carrier waves. The P-codeis replaced by a

Y -code when Anti-Spoofing is active.

Position Dilution of Precision, a unitless figure of merit
expressing the rel ationship between the error in user position
and the error in satellite position. Geometrically, PDOP is
proportional to 1 divided by the volume of the pyramid
formed by lines running from the receiver to four satellites
observed. Values considered good for positioning are small
(for example, 3). Values greater than 7 are considered paoor.
Small PDOP is associated with widely separated satellites.
PDOP isrelated to horizontal and vertical DOP by
PDOP?=HDOP?+VDOP?. See also DOP.

The highest PDOP value at which areceiver will compute
positions.

To process satellite data on a computer after it has been
collected.

Pseudorandom number, a sequence of digital 1'sand O'sthat
appear to be randomly distributed like noise, but that can be
exactly reproduced. PRN codes have alow autocorrelation
valuefor al delays or lags except when they are exactly
coincident.

Each NAV STAR satellite can be identified by its unique C/A
and P pseudorandom noise codes, so theterm ‘PRN’ is
sometimes used as another name for GPS satellite or SV.

Projections are used to create flat maps that represent the
surface of the earth or parts of that surface.
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QC records

ratio

RDOP
reference station

RMS

rover

RTCM

RTK

Quality Control records. With precise positioning
applications, thisreceiver option lets you process
RTCM-104 corrections and satellite datain real timeto
provide position precision statistics.

During initialization, the receiver determines the integer
number of wavelengths between each satellite and the GPS
antenna phase center. For a particular set of integers, it
works out the probability that thisisthe correct set. The
receiver then calculates the ratio of the probability of
correctness of the currently-best set of integers to the
probability of correctness of the next-best set. A high ratio
indicates that the best set of integers is much better than any
other set. (This gives us confidence that it is correct.) The
ratio must be above 5 for New Point and OTF initializations.

Relative Dilution of Precision. See also DOP.
See base station.

Root Mean Square. Thisis used to express the accuracy of
point measurement. It is the radius of the error circle within
which approximately 70% of position fixes are to be found.
It can be expressed in distance units or in wavelength cycles.

Any mobile GPS receiver and field computer collecting data
in the field. The position of aroving receiver can be
differentially corrected relative to a stationary base GPS
receiver.

Radio Technical Commission for Maritime Services, a
commission established to define a differential datalink for
thereal-time differential correction of roving GPS receivers.
There are two types of RTCM differential correction
messages, but all Trimble GPS receivers use the newer
Type 2 RTCM protocol.

Real-time kinematic, atype of GPS survey.
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SIA

Selective

Availability (S/A)

single-frequency

SNR

Super-trak

SV
TDOP

TOW

tracking

uTC

VDOP

WAAS

See Selective Availability.

Artificial degradation of the GPS satellite signal by the U.S.
Department of Defense. The error in position caused by S/A
can be up to 100 meters.

A type of receiver that only usesthe L1 GPSsignal. Thereis
no compensation for ionospheric effects.

Signal-to-Noise Ratio, ameasure of the strength of asatellite
signal. SNR ranges from 0 (no signal) to around 35.

A Trimble proprietary method of processing the L2 signal
when the P-code is encrypted.

Satellite Vehicle (or Space Vehicle).
Time Dilution of Precision. See also DOP.

Time of Week in seconds, from midnight Saturday
night/Sunday morning GPS time.

The process of receiving and recognizing signals from a
satellite.

Universal Time Coordinated. A time standard based on loca
solar mean time at the Greenwich meridian. See also GPS
time.

Vertical Dilution of Precision. See also DOP.

Wide Area Augmentation System. A satellite-based system
that broadcasts GPS correction information. WAAS capable
GPS receivers can track WAAS satellites. WAAS is
synonymous with the European Geostationary Navigation
Overlay Service (EGNOS) and Japan's Multifunctional
Transport Satellite Space-based Augmentation System
(MSAYS).
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WGS-84 World Geodetic System (1984), the mathematical ellipsoid
used by GPS since January 1987. See dso ellipsoid.

Y-code An encrypted form of the information contained in the
P-code. Satellites transmit Y-code in place of P-code when
Anti-Spoofing isin effect.
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Symbols

.CDG file See Combined Datum Grid file

.dcfileformat 157

.dc file See Data Collector file

.DCO file See Data Collector Observation
file

.eph file See Ephemerisfile

.ggf file See Geoid Grid file

Numerics

10 AH battery 270
4000 receiver See Series 4000 receiver
4400 receiver See Site Surveyor 4400
receiver
4600L S receiver
antenna 272
antenna configuration 120
automatic connection 62
base, postprocessed survey 612
base, real-time survey 606
batteries 271
configuring radio 293
connecting power to 612
connecting radio 606, 615
files stored in 353
icon 42
initializer bar 275
initializing 325
logging raw data 66

measuring antenna height 275
rover, postprocessed survey 616
rover, real-time survey 615
TSC1turning on 62
4700 receiver See GPS Total Station 4700
receiver
4800 receiver See GPS Total Station 4800
receiver
6 AH battery 270
7400M Si receiver, NMEA output 136
9V battery adaptor 30

A

abbreviations, stationing 427
aborting data transfer 162
AC adaptor 28
using 23
Accept softkey 550
accepting ascreen 50
accessing screens quickly 37
acknowledging a message 61
adaptor cable 284
Add softkey 509
Added distances method, Cogo Compute
distance 591
adding
coordinates later, conventional 481
feature code 386
feature code library 385
observations for resection 478
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pointsto calibration 338
pointsto resection 479
additional control 79
adjusted traverse point
search class 575
storing 575
adjusting coordinates 74
advantages of using GPS 2
alignment
changes direction 551
different start and end 424
All softkey 100
alternate keys 36
controlling backlight 184
creating symbols 185
in-field calculator 186
navigating the screen 185
alternative download connection 161
Angle and distance, stakeout display
setting 506
angle display format 101
angle-bearing fields 52
Angles and distance, conventiona point
measurement method 470
Angles, conventional point measurement
method 470
annotation to end of element 558
antenna
built-in 271
defaults 272
external, icon 43
for new Survey Style 271
leaving on range pole 327
Micro-centered 271
antenna height
calculating coordinates 375
changing to improve
initialization 328
editing 57
measuring 272

offset points 58
onrange pole 273
using atripod 274
with ground plane 276
antenna height record, if changed 595
Antenna Phase Center (APC) 272
antennatype 271
customizing Survey Style 120
selecting using Stylewizard 113
specifying 128
Antenna.ini file 277
APC See Antenna Phase Center
Apply softkey 339
arc
defining circular 552
defining road 547
area
calculating 199
computing enclosed 583
arrow in graphical display screen 357, 400
arrow keys 13
navigating the database 57
when editing 50
arrows
on screen 41
solid or outline 508
ASCII data
receiving from external device 173
sending to external device 170
transferring grid coordinates 163
assembling an initiaizer bar/plate 606
assembling initializer bar/plate 602
assigning
Contral class 214
As-staked class points 212, 377, 378
as-staked point
changing defaults 397
measuring, conventional 508
measuring, GPS 373
measuring, roading 444
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setting details 135
setting details, conventional 459
Asymmetric parabola, defining 551
attribute data capture, improving 390
attributeicon 386
attribute library, uploading 385
attributes
collecting using note records 392
entering 390
no predefined 392
predefined 389
repeating for feature 390
storing additional information 389
what they are 384
when resurveying 391
Auto cdibrate
inspecting results 346
setting 342
setting tolerances 138
switching on/off 138
using 340
auto end point, setting 132
Auto mode 45
AutoCAD Land Development Desktop
transferring files 156
auto-connect 62, 467
automatic
calibration 334
contrast, adjusting 55
initialization 323
point name incrementation 365
point naming during data transfer 171
point numbering 132, 364
termination, Rapid point 369
termination, topo point 132
time update 54
automatic tracking
by servo or robotic instruments during
remote operation 502

automatic turning
when using servo or robotic
instruments 496
Autonomous observation class 377
autonomous position
in real-time survey 302
starting first base 281
available
memory 56
radio frequencies 295
averaged observations 207
averaging matched pair 487
azimuth
calculating 567
display 106
extended 567
origin for offset points 596
using pocket compass to measure 325
using Trimble Survey Controller to
calculate 585
when using quadrant bearings 567
Azimuth plus angle method, Cogo Compute
azimuth 587
Azimuth to line offset method, Cogo
Compute azimuth 588
azimuth-bearing fields 52

B

back tangent 535, 538
backlight
aternate keys 184
setting using Hardware screen 55
toggling on and off 15
backpack 308
back-processing data 330
Backsight class points 212, 377, 378
backsight point
checking 490
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measuring 469
measuring multiple times 462
backsight point, both faces 488
Backspace (Bksp) key 50
bad initialization
effect of 323
minimizing 328
bandwidth, low radio 125
base receiver
antenna configuration 120
default antenna 272
external radio 120
locating 4
postprocessed survey setup 295
power sources 270
real-time and postprocessed survey
setup 299
real-time survey setup 283
same survey typeasrover 124
satellites tracked 350
setting up for GPS survey 280
starting before rover 68, 281
support for multiple survey types 124
Base screen 304
Base softkey 350
Base started message 303
base station
coordinates for GPS survey 280
entering coordinates 301
locating 64
set up relative to another base 281
swapping during arover survey 331
using more than one 283
base stations linked by baseline 283
base survey
ending 304
starting 299
baseline
observing limits 65
whatitis 4

baseline limits 9
battery
general purpose cable 271
in range pole 306
receiver requirements 270
battery (TSC1)
charge status when in charger 26
internal 21
recharging using alow voltage power
supply 28
recharging using AC adaptor 23
recharging using battery charger 24
removing 24
status 21
battery charger, using 24
baud rate
set automatically 300
setting for Series 4000 300
Bearing-distance from a point method
calculating an offset 599
Key inLines 534
bearings
magnetic 109
using quadrant 50, 567
beep
continuous offset points 371
continuous topo points 370
setting volume 55
before
beginning a GPS survey 64
creating ajob, settings 88
benchmarks, working without 82
Between point and curve method, Cogo
Compute distance 590
Between point and line method, Cogo
Compute distance 590
Between two points method, Cogo Compute
azimuth 585
Between two points method, Cogo Compute
distance 589
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bipod, during New Point initialization 324
Bisected azimuths method, Cogo Compute
azimuth 585
Bisected corner method, Cogo Compute
azimuth 586
Bksp key 50
boundary
calculating misclosure 543
keyingin 542
Bowditch traverse adjustment 571
Brng-brng intersect method
Cogo Intersections 569
Key in Points 530
Brng-dist from a point method
Cogo Intersections 571
Brng-dist intersect method
Cogo Intersections 569
Key in Points 530
broadcast 303
Broadcast format field 125
broadcast message
format 125
RTK and RTCM 125
broadcast radio antenna, height of 289
build number 56
built-in antenna 271
bull’s-eye symbol 401

C

C/A code See coarse acquisition code
cables 270
calculating
area 199, 583
calibration 343
distances parallel to ellipsoid 200
geodetic coordinates 189
geoid-ellipsoid separation 81
horizontal adjustment 193
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in-field calibration 197
map projection 192
precision values 198
target coordinates 206
traverse 571
values 51
vertical adjustments 195
calculations
conventional instrument 200
Trimble Survey Controller 188
See also Cogo menu
calculator operators, in-field calculator 52
calibrating 90
before staking out 396
different terms 281
magnetic compassin laser 521
to local control 79
using the Trimble Survey
Controller 337
calibration 74
automatic 138, 342
automatic during RTK survey 340
copying 79
display of results 338
exception to search rules 215
field showing if done 94
GPS point names 343
if tolerances exceeded 344
keyingin 89
notes and recommendations 334
point names 138
recalculating 339
scale factor 137
setting parameters 137
summary of output 76
when required 77
when to perform one 396
calibration points
choosing observation type 138
measuring 373
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measuring for automatic
calibration 342
naming 138
placing 335
storing 343
calibrations, if different 93
camcorder battery 270
carrier waves 3
catch point
construction offsets 441
determining 442
staking out 427, 647
values 445
what itis 440
catch position, side slope 440
caution 15, 58, 77, 90, 139, 150, 271, 281,
284, 302, 396, 475, 518, 522, 564, 594,
612
cellular modem icon 43
center point filled in, conventional 508
center point of curve 535
Center point of curve option 418
centimeter-level precision
kinematic survey 306
stakeout 118
chainage See stationing
changing
automatic calibration results 346
coordinate view 58, 101
feature and attribute library 389
feature code with attributes 386
initialization times 139
instrument height before
resection 475
occupation times for FastStatic
points 133
point name incrementation 365
ports 31
settings for current survey 482
stakeout defaults, conventional 503

survey settings 364
Survey Style during survey 518
target height 489
units 49, 53
changing the face 360
Charge indicator light 26
Check class points 212, 374, 377, 378
Check mark softkey 343, 403
check marks in Instrument/Satellites
screen 349
Check mode 45
check point, measuring 374, 490
Check softkey 490
checkshot, conventional 490
Chk BS softkey 491
choosing
coordinate system for GPS survey 64
differentia survey type 145
GPS survey technique 7
GPS survey type (summary) 67
level of precision 65
survey type 112
chord length 535
circuit of points, computing misclosure 543
circular
arc, defining 552
curve 537
Clarionradio 120, 293
class, point 378
classification of points 376
hierarchy 212
Clear To Send (CTS) 131
clockwise curve 535
Closest point on curve option 414
closing
job 93
CMR See Compact Measurement Record
format
CntL1 column 351
coarse acquisition (C/A) code 3
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Coarse mode 399
code
assigning offset 429
for subdivided points 109
in Confirm staked deltas 426
Code field, entering feature code from
library 388
code measurements 4
Cogo 95, 104
Cogo functions, what they do 563
Cogo menu 48
Compute area 583
Compute azimuth 585
Compute distance 589
Intersections 568
Inverse 567
Subdivide acurve 578
Subdividealine 575
Traverse 572
Cogo settings 104
Cogo softkey in some Cogo fields 565
cold boot 17
Combined Datum Grid (.CDG) file 79
overwriting 100
combined GPS and conventional
calibration 334
combined GPS and conventional survey
coordinate system 85, 90, 468
combining Face 1 and Face 2
observations 461, 487
Comma Separated Values (CSV) 165, 172
communicating during survey 68
Compact Dome antenna 272
Compact L1 antenna 272
Compact L1/L2 antenna 271
Compact Measurement Record (CMR)
format 125
compass
laser rangefinder 524
to measure azimuth 325

compass rule method of traverse
adjustment 571
compass traverse adjustment method 463
components, choosing for resection
calculation 479
Compute area 583
Compute azimuth 585
Compute distance 589
computed points, classification of 376
computing enclosed area 583
concepts, GPS survey 4
Configuration menu 48
Controller 54
Controller menu 48
Controller/Hardware 37, 151
Job menu 48
Job/Cogo settings 104
Job/Units 101
Survey Styles 144, 379, 398
Survey Stylesmenu 48
configuration of connected GPS
receiver 354
configuring
job units 101
laser rangefinder 522
radio as repeater 293
Trimble Survey Controller for use
with conventional instrument 452
connected receiver, information about 348
connecting
battery charger 26
OSM 11 for download 161
to Trimble's conventional
instrument 464
TSC1 and office computer 160
TSC1 and other device 163
See also setting up base/rover receiver
construction offsets, catch point 441
Contact indicator light 26
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continuous offset points
calculating 371
measuring line of 370
continuous points
configuring 134
icon 44
measuring line of 369
contrast, changing screen 15
Control class points 212, 377
searching for 528
setting 213
Control class, assigning to apoint 214
control points
distribution of local 76
from archives 64
measuring 132, 336
placing 76
uploading 335
control survey 7
if radio problems 118
using Trimble RTK Survey Style 118
withnoradio 118
Controller menu 48
controls 359
conventional instrument
automatic connection 62
calculations 200
correction variables 201
corrections 103
correctionswarning 458
icons 43
main menu 40
menu 348
no calibration 334
null (?) coordinates 90
offsets 594
PPM constants 203
robotic 359
Search class 376
settings 619

staking out aroad 434
Trimble's 453
turned on automatically 62
using 452
viewing type 358
with laser rangefinder 457, 520
working with 452
See also Chapter 19
conventional observations, combining with
GPS measurements 72, 85, 90, 109
conventional survey
connecting laser rangefinder 523
defining a coordinate system 85
downloading using TRIMMARP or
TRIMNET 158
ground level measurements 85
point types 364
Scalefactor only 89
vectors 374
Conventional Survey Style 103, 112, 452
options 453
conventions
tangents 538
converging lines, from measured points 599
converting NEE or LLH to WGS-84 282
coordinate geometry See Cogo
coordinate system 72, 85
calculating horizontal adjustment 194
calculating transformation 188
changing 396
choosing ageoid model 83
choosing for GPS survey 64
combining GPS and conventional
observations 468
defining for new conventional
survey 85
defining for new GPS survey 84
display of 94
for new job 89
if unknown 90
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if unsure 85

local 72

no ellipsoid distances 106
U.S. State Plane 1927 80
U.S. State Plane 1983 80

coordinate valueis? 102
coordinate view

changing 101

changing for apoint 59

changing when reviewing the
database 58

options 101

storing 529

coordinates

adding later, conventional 481

base station 280

calculating in your local system 75

changing 210

choosing for GPS survey 64

combining local grid 335

different 282

Earth-Centered-Earth-Fixed 189

entering base station 301

instrument unknown, resection 473

keying ingrid 341

known for instrument and
backsight 470

known instrument, unknown
backsight 471

LLH 188

local planar grid 188

NAD83 280

NEE 188

transforming local geodetic to local
grid 74

unknown, conventional 480

data between jobs 92

feature and attribute library 388

fileto or from PC card 100

GPSfile 99

job 91

padlocked file 353

receiver files 353

road definition 544

Survey Style 142
corrections 103

automatic checking 469

conventional instrument 103, 458

messages 469
counterclockwise curve 535
crossfall 629

changing definition 557

example 629
cross-track

in Navigate to point 356

using during stakeout 404
Crown pivot 635
CSV See Comma Separated Values
CTS See Clear To Send
current survey

changing settings 366, 482

mode 45
current time, setting fixed interval 54
curvature & refraction, setting 459
curvature correction 106

calculating 203
curve

circular 537

defining features 535

deleting 59

direction from start point 535

keyingin 535

coordinates, setting display of 101
Copy duplicate pointsfield 92
copying

calibration 79

staking out 412

staking out, conventional 514
stationing along 536

storing 537
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tangents 538
undeleting 60
Curve length and radius method 541
custom radio, defining 129
customizing Trimble Survey Styles 119
cut
stakingoutaDTM 136
staking out aline 407
staking out a point 406
withDTM 517
cut ditch width 559
cut sope values 558
cyclestracked, list of 351
cycling through previous screens 37

D

darkened screen 15
data
collecting sufficient 330
copying between jobs 92
editing 50
entering 49
stored in job 88
transferring 162
data capacity of TSC1 17
Data Collector (.DC) file
information about format 157
Data Collector (.dc) file
deleted records 60
transferring 156, 162
Data Collector Observation (.DCO) file 158
data collector See TSC1 data collector
Data Dictionary Editor software 389
data export, setting units 171
data format
receiving files 176
sending files 170
datalogging 121
display of time available 94

postprocessed survey 65
time available 19
datarate, changing radio 293
datatransfer 156
aborting 162
See also Trimble Survey Office
software, GPSurvey software, and
TRIMMAP software
data transfer, from PC card 152
database
navigating and reviewing 57
Search class 212
search options 57
search order 212
search rules 211, 377
storing curve 537
storing line 533
storing note 561
Trimble Survey Controller 210
datalogging 128
date settings 54
datum grid file
combined in Trimble Survey
Office 79
selecting 80
See also Combined Datum Grid file
datum grid transformation, what it is 73
datum grid, NADCON 80
datum transformation 73
calculated by Trimble Survey
Controller 334
calculationsusing 194
calibration output 76
if unknown 75
keying in parameters 89
not defined 282
scalefactor 89
starting base without 77
starting survey without 77
using published parameters 75
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decreasing point name increment 365
default point name 364
default settings
elevation mask 117, 128
logging interval 118
PDOP 117, 128
PPinitialization times 139
restoring 16
defining
features of acurve 535
local elipsoid 89
delay when starting Series 4000
receiver 300
Deleted class points 212, 378
Deleted classification 60
deleted GPS points not transferred 173
deleted observations, resection 479
deleted point 60
search rules 211
deleting
feature and attribute library 387
feature code 387
file 100
job 91
multiplefiles 101
padiocked file 353
point by overwriting 140
point, line, curve 59
resection observations 479
deltaangle 535
Delta angle and radius method 540
deltas, stakeout 135
dependent points, resolving coordinates 210
dependent vectors 210
design elements
interpolating when different number
of 630
interpolating when equal number
of 629
design elevation is ? 445

design information, display 533, 537
Details softkey 478
detecting an incorrect initialization 323
determining position of rover receiver 5
different
calibrations 93
coordinates, database and broadcast
point 282
number of design line elements,
interpolating when 630
side slopes 633
units, using 53
differential GPS survey
atering elevation mask 128
field techniques 145
real-time, starting 317
requirements and precision 6
typesof 143
digital terrain model See DTM
direct/reverse measurements 487
direction =right 535
direction arrow See arrow in graphical
display screen
direction of curve 535
disabled satellite 349
discarding a duplicate point 141
disconnecting the TSC1 303
display
azimuth 106
conventional format 503
conventional observations 457
grid azimuth 106
grid deltas 357, 400
grid distance 106
point symbols 96
guadrant bearings 101
South azimuth 107
stakeout, changing 397
stakeout, conventional 460
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Surveyor or Target centered
mode 135
topo point options, conventional 457
WGS-84, local, or grid
coordinates 375
zooming in 401
displaying, GPS time and week 354
distance
between two points, calculating 51,
567
setting units 101
using laser rangefinder 525
distances
effect on computed area 584
for Cogo calculations 567
ground, grid, or ellipsoid 105
intersecting 567
Distances, stakeout display setting 506
Dist-dist intersect method
Cogo Intersections 570
Key in Points 531
distributing a feature and attribute
library 388
distribution of control points 76
Divided distance method, Cogo Compute
distance 591
download
aternative connection 161
connecting for 160
download cable 168
download status 94
downloading
points stored as grid coordinates 157
road file format 158
stored files 152
DTM (digital terrain model)
staking out 419
staking out, conventional 517
using during stakeout 136

DTM file
creating from ASCI|I file 136
transferring 156
dual camcorder battery cable 270
dual-frequency receiver
FastStatic occupation times 368
initialization 320
initialization times 322
initializing kinematic survey 6
initializing postprocessed survey 329
initializing RTK survey 321
satelliteicon 45
duplicate file names 162
duplicate observation tolerance check 461
duplicate point actions 140
conventional 461
Duplicate Point Actions (Rounds) 496
duplicate point tolerance check 462

E

Earth-Centered-Earth-Fixed (ECEF)
coordinates
downloading points stored as 157
point stored as 375
transforming 189
transformingto LLH 189
viewing 101
editing
datainafield 50
feature code 387
measured point 426
optionsin Survey Style 116
records in database 57
road 426
road, using Key in menu 560
Survey Style 119, 142
Survey Style during survey 518
EDM precision field 455
EDM signal 653
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elements
horizontal alignment 546
interpolating when different number
of 630
interpolating when equal number
of 629
keying in template 556
road, adding/deleting 546
vertical alignment 551
elevation
based on geoid model 82
mask for differential GPS survey 128
mask in Instrument/Satellites
screen 352
none calculated 480
of current position, viewing 406
reference 75, 90, 196
setting default 109
ell (suffix) 105
elipsoid
calculating distances paralel to 200
distance display 106
local 72
separation from geoid 81
WGS-84 64, 73
embedded Cogo softkey 565
enclosed area, computing 583
ending
base survey 304
rover survey 332
survey, conventional 518
entering
data 49
job name 88
left and right templates 553
left or right offset 371
point name 566
quadrant bearings 50
entry spiral 548
environment, TSC1 operating 20

Ephemeris (.eph) file, updating 68
Epson PC card 149
equal number of design line elements,
interpolating when 629
equations 189
equipment setup
base, postprocessed survey 295
base, real-time and postprocessed
survey 299
base, real-time survey 283
conventional survey 464
rover, postprocessed survey 314
rover, real-time and postprocessed
survey 315
rover, real-time survey 306
€rror messages
list of 638
respondingto 61
exit spiral 548
Extents, zoom to 96
external antennaicon with antennaheight 43
external device
connectingto 169
receiving datafrom 173
sending ASCI| datato 170
external display, navigating using 136
external power supply
icon 42
options 270
externa radio, using at base 120

F
Face 1 (F1) and Face 2 (F2) observations
averaging 487
combining 461, 487
reducing 204

face, changing 360
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failure
auto-connect 62, 468
Known Point initialization 324
TSCL1 not responding 16
WinFLASH not connecting 32
FastStatic points
configuring 133
measuring 367
FastStatic survey
changing point occupation times 133
no topo points 367
point occupation times 368
regquirements and precision 7
satellite tracking between points 368
using Trimble FastStatic Survey
Style 119
FastStatic technique 9
faults 32
Feature and Attribute Editor software 389
feature and attribute library
adding, deleting, undeleting 387
changing 389
copying 388
creating using Trimble Survey
Controller 385
distributing to several field crews 388
uploading 385
feature code
adding, editing, deleting 386
changing if attributes 386
names and symbols 389
points with same 393
selecting from feature and attribute
library 388
transferring file 156
with predefined attributes 389
without predefined attributes 392
feature coding, what itis 384
field error messages, list of 657
field techniques for differential surveys 145

fields

file

angle-, azimuth-, and quadrant-
bearing 52

editing data 50

inputting data 49

copying to or from PC card 100
deleting/purging 100
extensions 98

getting information about 99
inuse 353

on PC card 88

purging deleted 92

renaming 91

stored on PC card 148

where stored 120

file format

DC3, DC6.5, DC7, SDR33 157
displayed in File manager 98
uploading or downloading aroad 158

Filelocation field 94
file manager 98

files

changing list displayed 98

downloading and uploading 160

stored in receiver 353

transferring between PC card and
office computer 152

transferring between TSC1 and office
computer 156

with same name, uploading 162

Filesmenu 47

Copy data between jobs 92
Current job status 50, 151
Import/Export 162
Import/Export menu 47

Job management 88, 151

Map of current job 95

Review current job 37, 57, 374
Status of current job 94
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fill
stakingoutaDTM 136
staking out aline 407
staking out a point 406
withDTM 517
fill slope values 558
Filter softkey 96
point symbols 97
Find softkey 342
graphical display screen 344
Fine mode 399
Fine softkey 401
Finish softkey 177
firmware options (receiver), viewing 354
Fixed angle subtended method, Cogo
Subdivide acurve 582
Fixed chord length method, Cogo Subdivide
acurve 581
fixed height range pole 273
height if 4800 receiver on 274
fixed height tripod, antenna height 274
fixed interval for current time 54
Fixed mode 45, 322, 330
Fixed number of segments method
Cogo Subdivide acurve 580
Cogo Subdivide aline 577
Fixed segment length method
Cogo Subdivide acurve 579
Cogo Subdivide aline 576
Fixed, Observation class 376
flash memory 17
flashing radio datalight 304
Float mode 45, 322, 330
working in 320
Float, Observation class 376
flow control See Clear To Send
Fnkey 36
formatting datato external device 165, 172
forward tangent 538

forward/backward values, staking out
road 435

Four point intersection method 597

frequency, changing radio 293

From a baseline method 597

From point 535

full memory 17

Function (Fn) key 13, 36

combinations 36
functions, accessing job 518

G

geodetic coordinates, calculating 189
geoid file
selecting 89
selecting for current job 83
selecting when creating ajob 83
subdividing, uploading 82
Geoid Grid (.ggf) file 81
geoid model
based on WGS-84 ellipsoid 193
calculating orthometric heights 197
uploading 162
using 81, 83
geoid, what itis 81
geometry of observations, resection 474
GPLoad software 152
uploading a feature and attribute
library 385
GPS
coordinates, converting to local
grid 79
datafiles, transferring with .dc
files 162
measurements, scaling in a
calibration 138
measuring calibration points 342
overview of 2
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position of sun 596
position, quality of 381
raw data storage 120
time 354
use of WGS-84 ellipsoid 73
week 354
GPSfile
copying 99
storage, summary of 121
GPS Files softkey 95
GPS point name field 343
GPS points, transferring 173
GPS receiver, display of configuration 354
GPSsurvey 90
choosing type 65
defining a coordinate system 84, 90
preparing for 64
summary of techniques 9
GPS Survey Style 112
GPStime
display of 54
GPStime, display of 354
GPS Tota Station 4700 receiver
antenna 271
automatic connection 62
base, postprocessed survey 297
base, real-time survey 285
configuring wireless data rate 295
connecting radio 286
external radio at base 120
icon 42
logging raw data 66
NMEA strings 137
radio solutions 288
rover, postprocessed survey 314
TSC1 turning on 62
GPS Total Station 4800 receiver
antenna 271
antenna height, tripod 274
automatic connection 62

base, postprocessed survey 295
base, real-time survey 284
battery 270
configuring wireless datarate 295
external radio at base 120
files stored in 353
icon 42
icon with antenna height 43
logging raw data 66
measuring height, range pole 273
measuring height, tripod 274
NMEA output 136
power source 308
radio solutions 288
rover in real-time survey, externa
radio 312
rover in real-time survey, internal
radio 310
rover, postprocessed survey 314
rover, real-time survey 306
TSC1 turning on 62
GPS week, display of 354
GPS with conventional, choosing coordinate
system 72, 85
GPS, A Guide to the Next Utility xxv
GPSurvey software
back-processing data 330
transferring files 156
transferring GPS datafiles 162
uploading a geoid file 82
uploading control points 335
uploading grid coordinates 341
grade
display format 102
for acurve 536
for aline 533
when staking out slope from
curve 417
when staking out slope from line 411
graph showing satellites and PDOP 68
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graphical display screen
arrows, conventional 508
conventional 504
using the arrow 357, 400
grid (suffix) 105, 107
grid 0°, azimuths 596
grid azimuth, displaying 106
grid coordinates
displaying 101
displaying local 84
downloading points stored as 157
for base station 301
increasing N/E, S/'W, N/W or S'/E 108
keyingin 341
map of current job 95
selecting for calibration 335
uploading 341
grid deltas
display of 357, 400
setting 136
grid distance 106
between points, displaying 567
setting default elevation 109
grid factoring 82
grid pointsin job database 95
grid, short for local grid coordinates 74
grnd (suffix) 105, 107
ground distance 105
ground plane, what it does 276

H

H.Dist delta, conventional 471
HA in status line 46
HA VA angle display field 103
HA VA statusrate, setting 454
hard keys 36
hardware

inaSurvey Style 119

TSC1 20
viewing receiver options 354
Hardware screen, using 55
height details, offsets 594
height of antenna
onrange pole 273
ontripod 274
with ground plane 276
height of radio broadcast antenna 289
HELP key, using to locate atopic 38
Here softkey 302
Here, zoomto 96
high PDOP warnings 128
hinge position, side slope 440
hip-pack 308
horizon in Instrument/Satellites plot
screen 352
horizontal adjustment
calculating 193
why you need 74
horizontal alignment
adding to new road definition 545
choosing an element 546
methods 547
road elements 423
road with only 544
horizontal and vertical adjustments as
calibration output 76
horizontal and vertical precisions, display
of 41
horizontal angle 46
horizontal control 75
horizontal offset is? 445
horizontal offset using initializer bar
Notch method 327
Slot method 325
humidity 20
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IBM PC card 149
icons

attribute 386

conventional instrument 43

PC card, padlock 151

point, roading 438

staking out road 433

static 43
In softkey 96
inaccessible point

using conventional instrument 484

with horizontal distance 485
inactivity, setting limit 54
inclinometer 523
incomplete details 50
increasing

point name increment 365

site radio coverage 289
increasing stationing, direction of 538
incrementing point names 365
indicator light

Contact and Charge 26

Power 26

Temp 23,28
in-field calculator 51

second function keys 186
in-field calibration, calculations 188, 197
infill

starting and stopping 318

using 65, 118
Infill=* mode 46
information

about afile 99

about connected receiver 348
about other manuals xxvi
about satellite 349
finding online Help 38

Init softkey 321

initialization
automatic 323
before measuring points 364
detecting an incorrect 323
effect of multipath 322
for adual-frequency RTK rover
survey 321
for an RTK & infill rover survey 319
for centimeter-level precision 306
if lost during RTK survey 322
if retained during PP infill survey 319
methods of 330
minimizing multipath 328
No initialization method 317
no transfer between RTK and PP
infill 319
postprocessed survey 329
guickest 328
recommended procedure for New
Point or OTF RTK 328
RTK methods 321
RTK rover survey 317
using Known Point method 323
using New Point method 324
without OTF 324
working without 320, 330
initialization times
changing in a postprocessed
survey 331
defining 139
postprocessed kinematic survey 329
real-time kinematic survey 322
initializer bar
antenna height 275
when to assemble 602, 606
Initializer Bar method
initializing 4600LS 325
initializing RTK survey 321
initializer plate
antenna height 274
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when to assemble 602, 606
Initializer Plate method

initializing RTK survey 321
inputting data 49
INS Positions 126
inserting PC card 149

inspecting and changing results of automatic

calibration 346
installing a new version 32
instrument controls 359
instrument height
calculating 204
changing before resection 475
Instrument menu 48, 348
Copy receiver files 353
Instrument constrols 348
Navigate to point 356
Options 354
Position 353
Receiver status 354
Remote controller 355
Satellites 348
Station setup details 358
Target 362
instrument on line, display if 508
instrument parameters, conventional 454
instrument precision fields 455
instrument settings, compatibility 467
instrument, turning 359
instruments, conventional 452
integer ambiguity search 4
integrity of survey 281
internal battery
options 56
working without charged 22
internal memory 17
interpolated slope value, road 439
interpolating
between road templates 628

different number of design line
elements 630
equal number of design line
elements 629
superel evation and widening
values 554
template element values 552
interpolation, when it occurs 632
Intersect point of curve option 418
intersection
calculating 568
using to define anew point 529

Intersection point and tangents method 542

intersection points
changing coordinate system or
calibration 564
keying in 535
staking out 418
inverse, calculating 567
iono-free solution 46

J

job 88
closing 93
configuring units 101
creating 88
entering name 88
map 95
namedisplay 88
opening, copying, deleting,
undeleting 91
reviewing 57
status 94
where stored 151
job functions, accessing 518
job list, display of 40
job operations, starting 88
joystick mode 360
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K

Key in Curves
Curve length and radius method 541
Delta angle and radius method 540
Intersection point and tangents
method 542
Two points and radius method 539
Key in Lines
Bearing-distance from a point
method 534
Two points method 533
Key in menu 47, 528
Boundary 542
Curves 535
editing road using 560
Lines 532
Notes 561
Points 528
Roads 543
Templates 556
Key in Points
Brng-brng intersect method 530
Brng-dist intersect method 530
Dist-dist intersect method 531
Key in Points screen
base station coordinates 301
grid coordinates 341
Key in softkey 343
keyed in points
classification of 376
search rules 211
keying in
boundary 542
curve 535
elementsin template 556
line 532
note 561
point 528
road 543
templates 556

keypad of the TSC1 35
keys, navigating using 36
kinematic
real-time (RTK), intitialization 321
rea-time (RTK), radios 118
kinematic control point
automatic storage 132
configuring 132
kinematic survey
centimeter-level precision 306
regquirements and precision 5
known coordinates for instrument point and
backsight point 470
known coordinates for instrument point,
unknown coordinates for backsight
point 471
Known Point initialization
effect of multipath 322
performing 323
postprocessed survey 330
RTK survey 321
known WGS-84 coordinates, when starting a
base survey 302

L

LlandL2 3
L1 softkey 351
L1/L2 antenna 271
L1/L2 satellites
minimum for OTF initiaization 321
viewing 348
L2 softkey 351
label, changing for apoint 96
language file, transferring 156
language, choosing 55
laser rangefinder
configuration 523
configuring a Survey Style 520
connecting to TSC1 523
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displaying inclination 103
displaying VA 103
in Trimble Survey Style 117
offsets 594
parameters with conventional
instrument 457
Search class 376
supported 520
taking measurement on 524
using 520
Laser softkey 525
Laser VA display field 103
Latitude, Longitude, Height (LLH)
coordinates 188, 282
left arrow key 50
left curve 535
left of center line 429
left offset, entering 371
L eft pivot 636
left template, entering 553
Library softkey 388
line
defining, road 547
deleting 59
keyingin 532
staking out, conventional 511
staking out, GPS 407
stationing along 533
storing 533
undeleting 60
line of continuous topo points,
measuring 369
list of files, changing display 98
list of points, what is displayed 403
list of satellites 349
List softkey 49, 51, 426
Lithium-ion battery 21
LLH SeeLatitude, Longitude, Height
local (suffix) 107

local control
in caibration 74
minimum points 76
scaling GPS measurements 138
local coordinate system 72
defining without map projection 75
local datum 72
local elipsoid, keying in coordinate
system 89
local geodetic coordinates
displaying 375
downloading points stored as 157
starting base survey 301
local grid coordinates
combining 335
displaying 375
from GPS measurements 78
from WGS-84 coordinates 84
real-time survey 84
local system, calculating coordinatesin 75
local time 390
display 54
setting 54
local, short for local geodetic coordinates 73
locating a point using arrow display 401
locating and locking on target 360
location
choosing for base station 64
of base receiver 4
lock, if lost 330
logging device, specifying 128
logging interval
base and rover 128
default 118
logging rate, effect of 18
logging raw GPS data
tothe TSC1 121
when it isnecessary 65
logging time available 94
long time to initialize 323
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low battery 22
low radio bandwidth 125
lowering elevation mask 128

M

mag (suffix) 107
magnetic declination 109
laser rangefinder 521
magnetic north
azimuths 596
value relative to true north 109
main menu 46
maintenance 32
managing files 98
manual calibration 334, 336
Map of current job screen 95
map projection 74
calculating 192
calculationsusing 194
if unknown 75
using published details 75
matched pair record
deleting a Face 1 or Face 2
observation 60
Face 1 and Face 2 488
in the database search rules 216
maximum offset 429
Maximum slope field 138
mean sealevel (MSL), relationship to
geoid 81
mean turned angle
in the database search rules 216
mean turned angle record 487

mean turned angle, deleting a Face 1 or Face

2 observation 60
meaned observations 207
Measure laser points 523
Measure softkey 524
measured coordinates 335

measured points

calibrating using 334
classification of 376
reviewing 57

search rules 211

measurements

making 495

measuring

aPoint in a Round of
Observations 495

antenna heights 272

as-staked position, road 444

backsight point 469

baselines, using FastStatic
technique 7

calibration points, using GPS 342

continuous topo points 369

FastStatic points 367

line of continuous offset points 370

observed control points 368

point using laser rangefinder 523

points 366

points, using conventional
instrument 482

Rapid points 369

rounds of angles 462, 492

rounds of observations with a
conventional instrument 492

topo point 367

measuring tape, using 274
memory

capacity 17

capacity of Trimble receivers 66
display of 94

fields showing 56

flash 17

full 17

increasing capacity 19

of connected GPSreceiver 354
remaining on PC card 151
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using PC cardsto expand 148

menu item, selecting 46
Menu key 46
using 37
menu structure 47
messages
error 638
field error 657
list of 638
other 658
responding to 61
statusline 652
warning 646
Method field
Cogo Compute azimuth 585
Cogo Compute distance 589
Cogo Intersections 568
Key in Curves 537
Key in Lines 533
Key in Points 529
Offsets 596
Micro-centered antenna 271
measuring height 274
minimizing
bad initialization 328
Series 4000 delay 300
minimum number of SVs 68
misclosure, calculating 543
mode
changing radio 293
display of 41
Fine or Coarse 399
modeling the earth’s surface 72
moving around the database 57
moving target on line, conventional
instrument 507
MS750 receiver
connecting radio 608
notesfor using 611

multipath
checking for 64
effect on initialization 322
minimizing for OTF initialization 328
when initializing by OTF or New
Point 323
multiple
base stations 283
calibrations 334
camcorder batteries 270
files, copying 100
files, deleting 101
points with same name 211
rovers 124
screens, cycling through 37
solutions, Cogo calculations 567
multiple sets of angles 461, 492
Multiplied distance method, Cogo Compute
distance 591

N

NADB83 geodetic coordinates 280
NADCON datum grid 80
names of feature codes 389
Navigate to point 356
navigating
Coarse and Fine mode 399
database 57
Help 38
onceinitialized 433
screen, using alternate keys 185
to apoint 400
to non-side slope point 434
to side slope point 439
navigation display options,
conventional 460
NAVSTAR 2
NavTracXL display 136
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NEE coordinates See Northing, Easting,
Elevation coordinates
negative offset 371, 429
new job
creating 88
storing on PC card 151
new point
calculating coordinates from existing
point 542
defining using intersection 529
New Point initialization
effect of multipath 323
performing 324
postprocessed survey 331
New Point method, initializing RTK
survey 321
New softkey 151
new version, installing 32
next available point name 364
Next key, cycling through screens 37
Next softkey 565
NMEA output 136
external display 136
NMEA strings, external display option
enabled 137
Noinitialization 320
Noinitiaization option 330
No minimum occupation time
Rapid points 369
No projection 75, 90
no target height 456
No transformation 75, 90
None softkey 100
non-side slope point, navigating to 434
Normal class points 212, 377
searching for 528
Northing, Easting, Elevation (NEE)
coordinates 188, 282
not responding 16
Notch method, initializing 4600LS 327

note
entering in Review 58
keyingin 561
note records, attributes 392
Note softkey 58
NT200 display 136
null (?) coordinates 59
conventional instrument 90, 480
null (?) setting
Azimuth 481
Horizontal angle 485
Instrument height 475
Target height 489
null (?) template, no interpolation 632
Null softkey 456
number of
points for calibration 334
SVstracked, display of 39
windows, maximum 38

o

Observation class 376
observations
geometry, resection 474
other, using in resection 479
skipping 497
observed control point
measuring 368
observing
atraverse 492
observing, atraverse 461
occupation times for FastStatic survey 368
office computer, PC card reader
required 152
Office Support Module Il (OSM 1) charger
connecting for download 161
recharging the TSC1 battery 24
offset
calculating 594
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entering avalue 371
horizontal or vertical 430
maximum 429
measuring 594
staking out road 426
using GPS 594
Offset (Offs>>) softkey 430, 431
Offset menu options 430
offset points
changed antenna height 57
changing coordinate system or
calibration 594
coordinates not updated 58
offset points (continuous)
calculating 371
measuring line of 370
older equipment 284
on/off key 13,15
online Help
accessing 38
during stakeout 503
in another language 55
On-The-Fly See OTF
opening ajob 91
Operator softkey 51
optionsin Survey Style, editing 116
Options softkey 104, 366, 566
orientation correction, calculating 205
orientation, Instrument/Satellites plot
screen 352
origin
of calibration 335
of network, real-time survey 282
of survey 281
orthometric heights, calculating 197
OSM |l See Office Support Module 1
OTF (On-The-Fly) initiaization 323
effect of multipath 323
minimizing multipath 328
minimum number of L1/L2
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satellites 321
postprocessed survey 330
RTK & infill survey 319
OTF (On-The-Fly) option
if not installed 317
initializing without 324
OTF option 6
other messages, list of 658
Other softkey 530, 567
out 391
out of tolerance 140
Out softkey 96
output
from calibration 76
NMEA strings 136
Output additional code RTCM field 125
overview of GPS 2
overwriting
duplicate point 141, 211
point with dependent vectors 211

P

Pacific Crest radio 120, 293

padiock icon 151

padlocked file 353

Page Down softkey 57

Page Up softkey 57

Pan zoom 96

parts per million See PPM

PC card
before removing 88, 150
copying files 99
cover release button 14
data from main memory 151
filelocation 88, 94
icon 42, 151
increasing memory 18
indicator in status line 39
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inserting 149
maximizing use of TSC1 148
removing 93, 149
PC card reader on office computer 152
PCMCIA card See PC card
P-code See precise code
PDOP
defining mask for rover 128
graph showing 68
phase measurements 4
pinout for TSC1 31
pivot
Crown, Right, Left explained 635
options 555
placing
calibration points 335
radio repeaters 65
planar grid coordinates, converting 188
plane projection
calibration output 76
parameters 192
provided by Trimble Survey
Controller 334
planning asurvey 68
platform 12
plot showing satellites 352
plugs, inserting into receiver ports 284
point
changing coordinates of 210
changing label 96
classification 374
default name 364
defining VPl 551
deleted 60
deleting 59
how it is stored 60
keyingin 528
naming, automatic during data
transfer 171
overwriting duplicate 211

resurveying 391
selecting from list 403, 510
selection methods 402
staking out 396, 402
staking out, conventional 509
storage 374
turning to 360
undeleting 60
point class 378
point coordinates are ? 59
point icon, roading 438
point name
broadcast by the base 303
default 364
entering 566
if the same 282
incrementation 365
length of 175
next free name search 365
shared by points 211
truncated by the broadcast message
base station
point name 303
point of curvature 538
point of tangency 538
Point position, from GPS observations 302
point record, visible valuesin 58
point symbols 96
points
choosing what to measure 364
deleted GPS, not transferred 173
how stored 375
list of selected 404
of the same code, controlling 393
reviewing 57
selecting to send to external
device 172
selection list 403
polarity of battery cable 271
ports 31
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choosing when CTS enabled 131
laser rangefinder, conventional
survey 523
pinout diagram 31
See also setting up base/rover receiver
position errors 323
position, display of 353
positions, storing point as 374
positive offset 429
Postprocessed differentia technique 10
postprocessed GPS observations for base
survey 302
postprocessed infill, starting and
stopping 318
postprocessed kinematic surveying 118
Postprocessed kinematic technique 9
postprocessed points, antenna height
changed 57
postprocessed support for RTK survey 118
postprocessed survey
changing initialization times 331
collecting sufficient data 330
data capacity 18
featuresof 5
initialization 329
L1 and L2 frequencies 351
no stakeout 319
setting up base receiver 295
setting up rover receiver 314
starting rover 320
storing continuous points 134
power
for TRIMTALK radio 288
requirements/sources 270
status of connected GPS receiver 354
third-party radio 286
to 4600L S receiver ports 612
TSC1 sources 21
Power indicator light 26

power level
icon 42
indicators, TSC1 and external 39
PowerLiTE Lithium-ion battery 270
PowerLiTE range pole, using 314
PP differential mode 46
PP differentia survey
setting up the base 295
setting up the rover 314
PP differential Survey Style 144
PP infill survey
initializing 319
retaining initialization 319
PP initialization times, defining 139
PP kinematic survey
initialization 320
setting up the base 295
setting up the rover 314
PPK=* mode 46
PPM 89
PPM (parts per million)
correction, calculating 202
specifying correction 459
precise code (P-code) 3
precision
centimeter-level from kinematic
survey 306
Coarse and Fine modes 399
level required 65
submeter 144
precision values, calculating 198
precisions
summary of 9
when recorded 376
predefined attributes 389
preparing to survey using GPS 64
pressure, setting units 101
Prev softkey 565
previous screens, viewing 37
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prism constant
calculating correction 202
setting, conventional 456
viewing 362

projected coordinates, in calibration 74

projection not defined 282

projection parameters, keying in 89

projection, scale factor 196

published parameters 75

Purge softkey 101

purging
adeleted file 92
afile 100

Q

QC record See also Quality Control record
QC1 record 380
QC2record 381

in real-time survey 379
QC3record 382

in real-time survey 379
guad camcorder battery cable 271
guadrant bearings

displaying 101

entering 50

if Trimble Survey Controller uses 567
guadrant-bearing fields 52
Quality Control (QC) record, storing 379
quality control information, storing 132
quality of GPS position, information

about 381

quick access to screens 37
Quick Plan software 68

R

radio
as repeater 293

available frequencies 295
change frequency, illegal to 295
changing frequency, mode, data
rate 293
checking 304
configuring 293
connecting antennafirst 300
connecting third party 286, 603, 606
defining type 120
firmware version 294
icon 41
if failed, to continue survey 66
if link uncertain 118
if range exceeded 118
increasing coverage of 289
low bandwidth 125
needed for RTK survey 316
overview 288
placing repeaters 65
precision of measured points 289
real-time differential survey 145
reducing the effects of
interference 289
repeater options 292
RTK & infill rover survey 318
selecting 113
specifying 129
third-party, power to 286
radioicon 43
radio interference 289
Radio link down 319
Radio link up 319
Radio Technical Commission for Maritime
Services (RTCM) 125
radius 535
range pole
height if 4800 receiver mounted
on 274
leaving antennaon 327
positioning 327
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See also setting up rover receiver
rangefinder See laser rangefinder
Rapid points

configuring 134

for offset 594

measuring 369

using 134
raw data

deleting file 91

logging 65

storage 121

storing 18

sufficient for postprocessing 329

when to store 66
RDOP 649
Read softkey 483
Ready To Send 131
real-time and postprocessed survey

setting up base receiver 299

setting up rover receiver 315
Real-time differential technique 10
Real-time kinematic (RTK)

initialization methods 321

initialization times 322

radios 118

See also RTK
Real-time kinematic technique 9

centimeter-level real-time solutions 8
real-time solutions

radios 129

role of calibration 76
real-time survey 5

autonomous position for base

receiver 302

data capacity 18

defining radio solution 120

origin of network 282

requirements 65

satellites tracked by base 350

setting up base 283

setting up rover 306
starting the rover 317
using local grid coordinates 84
when to log raw data 65
rebooting 16
rebuilding Survey Style menu 125
recalculating acalibration 339
Receive softkey 176
receiver
disconnecting from 304
memory and power status 354
ports, inserting plugs 284
starting the base first 68
viewing firmware version 354
receiver files, copying and deleting 353
receiving data from external device 173
recharging the TSC1 battery 23
icon 42
recommended RTK initialization
procedure 328
recording
as-staked point 508
current time 54
precisions 376
records, how they are stored 57
reducing
discrepancies, local control and
GPS 74
Face2toFacel 204
initialization times 139
occupation times, FastStatic
points 133
redundancy, providing 334
reference elevation 75, 90, 196
refraction correction, calculating 203
related information xxvi
release notes xxvi
Remote Controller function 355
removing
Lithium-ion battery from TSC1 25
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PC card 150
point from calibration calculation 345
renaming
duplicate point 141
file 91
Repeat softkey 390
repeater
configuring radio to use as 293
placing radios 65
radio 292
replacing previous calibration 339
Resect softkey 474
resection
adding points 479
calculating 207
changing instrument height 475
coordinates for instrument point 473
doing a 474
geometry of observations 474
requirements 473
storing results 478
values computed by 474
Resection details screen 479
Resection point screen 480
Resection results screen 477
residuals
disabling from round 501
display of calibration 338, 344
removing point with highest in
calibration 345
showing resection 480
showing rounds 499
resolving coordinates of dependent
points 210
response, no 16
restoring default settings 16
Results softkey 338, 346
results, viewing 498, 499
resurveying apoint 391
retrieving stored points 374

Review softkey 544
reviewing
database 57
existing road definition 559
road 426
road or template component 559
settings 54
right arrow key 50
right arrow softkey 37
right curve 535
right of center line 429
right offset, entering 371
Right pivot 635
right template, entering 553
right/left values, staking out road 435
Rise, in grade field 103
RM S See Root Mean Square indicator
road
adding/deleting element 546
coordinate system 77
copying 639
copying file 92
datatransfer 158
deleted manually 213
display of values 435
download format 158
editing definition 560
information about 423
keyingin 543
keying in first component 552
navigating to point on 433
original definition in database 560
projection 77
reviewing and editing 426
selecting 426
slopevaluedisplay 434
stakeout icons 433
staking out 422
staking out in two dimensions 544
staking out, conventional 434, 501,
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518
typical cross-section 446
upload format 158
viewing component 559
road definition
adding horizontal alignment 545
adding vertical alignment 550
copying 544
editing 560
naming 544
positioning templates 552
reviewing 559
road templates, working with 552, 628
roading See Chapter 18
road-space coordinate frame 438
robotic instruments
accurately sighting the target when
using 495
automatic turning 496
configuring the Survey Style 454
operation 502
remote operation 505, 508, 518
using 359, 466
Root Mean Square (RMS) indicator 46
rounds
adding points 493
displaying of results 498, 499
measuring 492
skipping 498
rounds list
building 492
default values 492
when complete 494
rounds of angles 462
rounds of observations
measuring with a conventional
instrument 492
rover receiver
antenna configuration 120
default antenna 272

determining position of 5
postprocessed survey setup 314
power sources 270
real-time and postprocessed survey
setup 315
real-time survey setup 306
same survey type as base 124
setting up for GPS survey 306
rover survey
ending 332
postprocessed, starting 320
real-time, starting 316
RTK & infill, starting 318
starting 315
using adifferent base station 331
roving point as second base station 283
RT diff & datalogging survey
setting up the base 299
setting up the rover 315
RT diff & datalogging Survey Style 144
RT diff & infill survey
setting up the base 299
setting up the rover 315
RT diff & infill Survey Style 144
RT differential mode 46
RT differential survey
setting up the base 283
setting up the rover 306
RT differential Survey Style 144
RTCM See Radio Technical Commission for
Maritime Services
RTCM-SC104 version 2 broadcast message
format 145
RTK & datalogging survey
setting up the base 299
setting up the rover 315
RTK & infill survey
initializing the rover 319
OTF initialization 319
setting up the base 299
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setting up the rover 315
RTK initiaization
methods 321
recommended procedure 328
RTK survey
automatic calibration 340
postprocessed support 118
setting up the base 283
setting up the rover 306
starting 317
when to initialize 364
See also Real-time kinematic
RTK survey mode 45
RTK=* mode 45
RTK=Fixed, OTF initialization 323
RTS See Ready To Send
Run, in grade field 103

S

SanDisk PC card 149
Satel radio 120, 293
satellite
disabled 349
information about 349
satellite icon
dual-frequency receiver 45
single-frequency receiver 44
what it indicates 44
satellite vehicle (SV) See satellites
satellites 2
for OTF initialization 321
getting information about 348
icon 44
list screen 349
number of 18
planning 68
plot showing 352
tracking the same 133

scale factor
for horizontal adjustments 137
in datum transformation 89
projection 196
Scale factor only 106
option 89
screen
accepting 50
arrows, what they mean 41
automatic contrast 55
changing contrast 15
darkened 15
effect of sunlight 15
incomplete 50
navigating using alternate keys 185
returningto 392
title showing current project 39
scroll bar 40
SDR33
fileformat 157
output option 171
sealevel distance
setting default elevation 109
sealevel distances 106
Search class 212, 377
setting 528
Search classes, list of 378
search rules
database 211
exceptionsto 215
measured point, keyed in point 211
searching database, options 57
second functions 36, 183
Select filter elements screen 97
Select menu options, side slope 441
Select pointslist 403
Select, zoomto 96
Select>> softkey 440
selecting
geoid filefor current job 83
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geoid file when creating ajob 83
menu item 46
points for calibration 337
points to external device 172
road 426

Send softkey 172

serial number form 181
serial number of antenna 128
Series 4000 receiver

antenna 271

antenna configuration 120

as adatalogger 66

base, postprocessed survey 611

base, real-time survey 602

baud rate 300

connecting radio 603, 614

CTSdelay 131

height on tripod, using initializer
plate 274

icon 42

NMEA output 136

rover, postprocessed survey 616

rover, real-time survey 614

storing data 121

servicing 32
servo 359
Servo instruments

accurately sighting the target when
using 495

automatic tracking during remote
operation 502

automatic turning 496

configuring the Survey Style 455

remote operation 505, 508, 518

using 359, 466

Set backsight field 455

as-staked point details, GPS 135
Auto calibrate 342
magnetic declination 522

offset from UTC 54
parameters for calibration 137
system units 101

time/date display formats 54

setting up

4000/4400 base receiver for
postprocessed survey 611

4000/4400 base receiver for real-time
survey 602

4000/4400 rover receiver for
postprocessed survey 616

4000/4400 rover receiver for real-time
survey 614

4600L S base receiver for
postprocessed survey 612

4600L S base receiver for real-time
survey 606

4600L S rover receiver for
postprocessed survey 616

4600L S rover receiver for real-time
survey 615

base receiver for GPS survey 280

for stakeout using conventional
instrument 502

GPS Total Station 4700 base receiver
for real-time survey 285

GPS Total Station 4700 rover receiver
for postprocessed survey 314

GPS Total Station 4800 base receiver
for real-time survey 284

GPS Total Station 4800 rover receiver
for postprocessed survey 314

MS750 base receiver for rea-time
survey 608

rover receiver for GPS survey 306

settings 95, 104

before creating ajob 88
changing for current survey 366, 482
stakeout 397
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seven-parameter transformation, what it
is 73
shutting down and restarting 16
side slope
different between road templates 633
offset 433
Select menu options 441
side slope point, navigating to 439
signal-to-noise ratio (SNR) 349
single camcorder battery cable 271
single-frequency receiver
FastStatic occupation times 368
initialization 320
initializing postprocessed survey 329
RTK initialization times 322
satelliteicon 44
site calibration
automatic 340
manual 336
setting parameters 137
Trimble Survey Controller
adjustments 74
Site Surveyor 4400 receiver
antenna configuration 120
asadatalogger 66
base, postprocessed survey 611
base, real-time survey 602
connecting radio 603, 614
icon 42
NMEA output 136
rover, postprocessed survey 616
rover, real-time survey 614
using extra TSC1 for memory 121
Site Surveyor SE receiver, RTK survey 602
Site Surveyor Si receiver, RTK survey 602
site, increasing radio coverage 289
skipping observations 497
slope
calculating 205
changing between templates 439

dlope distance 523
Slope from curve option 416
Slope from line option 411
slope value, below icon 434
Slot method, initializing 4600LS 325
SNR See also signal-to-noise ratio
SNR softkey 351
SNRL columns 350
SNRL1 and SNRL2 349
softkey area 39
softkeys, if morethan five 37
software
for transferring files 156
support expiry date 56
updating before file transfer 156
upgrading 32
using the TSCL1 for other
applications 56
version and build 56
solutions, multiple 530
source file name 99
South azimuth
displaying 107
Space (Sp) key 50
specifications of TSC1 20
specifying logging intervals 128
spiral defining entry/exit 548
Sta- softkey 428
Stat+ softkey 428
stake deltas 135
Staketo
stake out curve options 414
stake out curve options,
conventional 516
stake out line options 409
stake out line options,
conventional 514
stakeout 8
auto turn 455, 502-508
changing display 397
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configuring the Survey Style when
using servo and robotic
instruments 466
configuring the Survey Style when
using servo instruments 455
conventiona instrument 501
definitions 503
display settings 506
displaying stakeout list pointsin the
map 96
measuring as-staked points 373
setting as-staked point details 135
settings 503
using cross-track function 404
using DTM 136
viewing the deltas 135
when to calibrate 77, 334
stakeout auto turn field 455
Stakeout Curve 412
Center point of curve 418
Closest point on the curve 414
Intersect point of curve 418
Slope from curve 416
Station on the curve 415
Station/Offset from curve 416
To thecurve 414
stakeout deltas 440
Stakeout DTMs 419
stakeout graphical screen 406
Stakeout Line 407
Closest point on the line 409
Slope from line 411
Station on theline 410
Station/offset from line 410
To theline 409
stakeout not possible in postprocessed
survey 319
Stakeout option, conventional 459
Stakeout Options screen 398
Stakeout Point 402

methods 404
stakeout settings
changing current survey,
conventional 504
changing defaults, conventional 503
Stakeout turn to zero field 455
staking out
catch point 427
curve, conventional 514
DTM, conventional 517
line, conventional 511
point, conventional 509
point, general procedure 396
road, conventional 518
using graphical display,
conventional 504
See also Chapter 17
Start point, Element field 550
starting a base survey 299
starting arover survey 315
postprocessed 320
real-time 316
RTK & infill 318
starting and stopping infill 318
starting job operations 88
starting RTK rover, exception to search
rules 215
staticicon 41
during Initializer Bar
initialization 325
during Known Point initialization 324
during New Point initialization 324
static point icon 43
Static technique 9
station index
setting in the Survey Style 127
setting the default 127
Station on the curve option 415
Station on the line option 410
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station setup
conventiona instrument 468
coordinates unknown,
conventional 480
viewing details 358
station value
incrementing in Stakeout Curve 414
incrementing in Stakeout Line 408
Station/offset from curve option 416
Station/offset from line option 410
stationing
along acurve 536
aongaline 533
display format 397
effect on back tangent 538
list of abbreviations 427
positioning templates 552
setting units 101
statusline 39
GPS mode display 45
HA and VA 46
list of icons 42
list of messages 652
responding to message 61
status of current job 94
Store and reorient option 462
Store another option for duplicate point 141
Store as check option for duplicate point 141
stored data, moving 151
stored job, location of 151
stored points
classification of 376
retrieving 374
stored, to see how apoint is 60
storing
automatic 132, 391
calibration points 343
Cogo results 564
continuous points 369
datain TSC1 120

FastStatic point 368

GPSdata 121

note 561

observed control point 368

points as vectors or positions 374

Rapid point 369

resection results 478

topo point 367

TSC1 data collector 20
Stylewizard 113, 115

customizing hardware 119
subdirectories, PC card 152
Subdivide a curve 578
Subdivide aline 575
subdivided points, code 109
subdividing a geoid file 82
subgridding 82
subrecords, in feature codes 386
Sun softkey 352
sun, angle from 596
superelevation

before and after 634

defining where applied 554

how values are applied 633

road record 423

when applied 632
supported

conventional instruments 452

laser rangefinders 522
survey

communicating 68

ending base 304

ending, conventional 518

GPS concepts 4

observing good practices 306

origin 281

preserving integrity 281
survey ended, memory full 17
Survey menu 47

Continuous topo 370
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End survey 304, 518
generating 114
Measure points, observed control
points 368
Measure points, topo points 367
Offsets 594
rover survey 315
Select Survey Style, base survey 299
Site cdlibration 346
Stakeout menu 47
Start base receiver 300
survey mode 322
display of 41
survey settings, changing 364
Survey Style
concept and use 112
copying 142
correcting 119
creating a differential 144
creating a GPS 122
customizing 119
editing 142
editing during asurvey 518
naming 115
optionsin 116
rebuilding menu 125
same at base and rover 315
specifying antenna 271
to start base survey 299
to start rover survey 315
Trimble FastStatic 119
Trimble PP kinematic 118
Trimble RTK 118
Trimble RTK & infill 118
two kinds 112
using conventional instrument 452
using Trimble GPS 115
with laser rangefinder 520
survey techniques
choosing GPS 7

differentia 6
FastStatic 7
kinematic 5
survey type 122
choosing 67, 112
choosing aGPS 65
fixed for Trimble Survey Style 142
keeping the same 124
summary of GPS choices 67
with multiple rovers 124
Survey/Check shot screen 490
Survey/M easure points screen,
conventional 482
Survey/Measure points screen, GPS
survey 366
Survey/Resection observation screen 476
Survey/Resection points screen 475
Surveyor centered display mode 135
SV numbersin Instrument/Satellites
screen 352
SV See satellite vehicle
swapping base stations 331
Symbol softkey 49
symbols
creating using alternate keys 185
displaying 96
feature codes 389
in-field calculator 52
not supported in feature and attribute
libraries 389
point 97
symmetrical parabola, defining 551
system
setting units 101
settings and corrections 103
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T

tangent

back, forward 538

length 535

naming conventions 538
target

calculating coordinates 206

conventional instrument 456, 507

locating and locking on 360

navigating to point 511
Target centered display mode 135
target height

calculating 204

changing between observations 489

different 489

if changed 462
target in use, viewing 362
TDS

output option 171
technique, choosing a GPS 7
Temp indicator light 23
temperature range

battery charger 28

TSC1 20
temperature, setting units 101
template

changing element default code 426

component, viewing 559

keying in elements 556

name selected 554

road name 424

road records 423

viewing component 559

zero length elements 632
templates

applying road 631

defining position in road

definition 552
interpolating between
consecutive 628

keyingin 556
terrain model See DTM
third-party software, transferring datato 157
three-parameter transformation, what itis 73
tilt error 656
time, automatically updating 54
Time/date screen, setting display 54
timeout
setting 54
when charging TSC1 28
Timestamp field 54
tip xxv, 15, 19, 51, 60, 72, 75, 76, 84, 85, 91,
98, 100, 101, 115, 119, 124, 133, 182, 274,
276, 280, 289, 324, 328, 343, 368, 388,
390, 391, 392, 398, 426, 454, 503, 524,
544, 546, 550, 551, 558, 565, xxv
To point 535
To point zoom 96
To the line option 409
toggling backlight on and off 15
tolerance settings 496
tolerance, out of 140
tolerances
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10 Batteries and Antennas

Introduction

This chapter describes the antennas and batteries that can be used
during a GPS survey.

Batteries

When setting up a base receiver, make sure the power sourceis
sufficient to provide an uninterrupted supply for the duration of the
survey. Thisis particularly important if the base receiver is normally
left unattended. Generally, a6 AH or 10 AH battery is sufficient, but
for some applications a heavy-duty battery (and general purpose
battery cable) may be the only reliable option.

The battery for a GPS Total Station® 4800 rover receiver is attached
to the base of the PowerLiTE™ pole. For other rover receivers,
camcorder batteries provide areliable power supply while adding
minimal weight.

To supply power to the equipment, use any of the following batteries
and battery accessories:

e PowerLiTE Lithium-ion battery (for the GPS Total Station 4800
rover receiver only)

e Camcorder battery (2.3 AH)

e Camcorder battery cable — single, dual, or quad
e 6 AH battery with case and cable

e 10 AH battery with case and cable

*  Genera-purpose battery cable

The dual camcorder battery cable connects two batteriesin series. To
use both batteries, connect the cable to the port labeled PWR 2& 3 on
Site Surveyor™ 4400 and Series 4000™ receivers. The receiver port
automatically switches to the second battery when the voltage of the
first battery falls below the required level.

270 Trimble Survey Controller Reference Manual Volume 2



Batteries and Antennas 10

Even though the two batteries are connected in series, only oneis used
at atime. The battery indicator in the status line of the TSC1 data
collector screen shows how much power remainsin the battery that is
currently being used.

The quad camcorder battery cable connects four batteriesin two pairs.
Each pair is connected in parallel. To use both pairs, connect the cable
to the port labeled PWR 2& 3 on Site Surveyor 4400 and Series 4000

receivers. The receiver port automatically switches to the second pair

when the voltage of thefirst pair falls below the required level.

& Warning — Use the single camcorder cable to provide power to the
4600LS receiver. Do not use the dual or quad cables unless there is only
one battery on the dual cable, or one pair on the quad cable.

The genera -purpose battery cable (part number 14555-00) is afused
cable with battery clips that permit connectionto a12 V DC battery,
and a Lemo connector that plugs directly into the GPS receiver.

Note — If using a general-purpose battery cable, make sure the
polarity is correct, especially when powering a GPS Total Sation
4700 receiver.

GPS Antenna Types

Thefirst time you use a Survey Style, you are prompted to specify the
type of antenna used.

When choosing antennas, be aware that:
e  GPS Total Station 4800 receivers use a built-in antenna.

GPS Total Station 4700, Site Surveyor 4400, and
dual-frequency Series 4000 receivers usually use Trimble's
Micro-centered™ or Compact L1/L 2 antenna.

e For some applications, the rugged L 1/L 2 antenna may be the
most reliable dual-frequency antenna.
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*  Single-frequency Series 4000 receivers use the Compact L1 or
Compact Dome antenna.

e 4600LS receivers use a built-in antenna.

Note — The default antenna type under Rover optionsin a Survey
Syle is Micro-centered L1/L2. The default antenna type under Base
optionsis Micro-centered L1/L2 w/Ground (a Micro-centered L1/L.2
antenna with a ground plane).

Generally, attach the base antenna to atripod and the rover antennato
arange pole.

Measuring Antenna Heights

272

The antenna receives GPS signals at the Antenna Phase Center (APC).
The APC isinside the plastic housing, so it is nhot possible to measure
directly to it. Instead, you usually measure the height from the survey
mark on the ground to a specified part of the antenna housing. Enter
the antenna height, then set the Meas. to field to specify where the
height is measured to on the housing.

With a GPS Total Station 4800 antenna, for example, enter 1.800 min
the Antenna height field and set the Meas. to field to Bottom of
antennamount. With aMicro-centered antenna, measure to the bottom
of the plastic antenna housing. Enter this value in the Antenna height
field and set the Meas. to field to Bottom of antenna.

The Trimble Survey Controller software corrects the antenna height
value according to the antenna type selected and the setting in the
Meas. to field. It calculates the APC based on the antennatype, the
uncorrected height, and the value in the Meas. to field. This APC
height is used to calculate the ground height for points.
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Measuring the Height of an Antenna on a Range Pole

Figure 10.1 shows how to measure the height of an antenna mounted
on arange pole when the Meas. to field is set to Bottom of antenna or
Bottom of antenna mount. With afixed height range pole, the height is

aconstant value.
R S = v 1 A ,
0.156 m GPS Total Station
4800 antenna
A 4
A
Corrected height
Uncorrected

height of 1.80 m

A

A

A 4

00625 m 4§ T T T T

A

Uncorrected
height

A

0.107m

4

Uncorrected
height

to antenna phase
center (APC)

Micro-centered
antenna

Corrected
height to APC

4600LS antenna

Corrected
height to APC

Figure 10.1

Measuring the height of a receiver mounted on a

range pole
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Measuring the Height of an Antenna on a Tripod
The way to measure this depends on the equipment used.

GPS Total Station 4800 receiver

If this antennais mounted on atripod, measure the uncorrected height
to one of the eight protruding notches on the edge of the plastic
antenna housing. These are located inside the external shock resistant
housing ring. Use the special measuring tape provided by Trimble.
Enter avalue in the Antenna height field, and set the Meas. to field to
Hook using 4800 tape.

—\Q/— Tip — If using a fixed height tripod, you can measure the height to the
= bottom of the antenna housing and set the Meas to. field to Bottom of
antenna mount.

Micro-centered L1/L2 antenna

If this antenna is mounted on atripod, measure the height to the
bottom of the plastic housing. Enter this value in the Antenna height
field and set the Meas. to field to Bottom of antenna.

Ground plane

If using a ground plane, see page 276.

Initializer plate

If using an initializer plate with a Series 4000 receiver, measure the
antenna height to the bottom of the semicircular notch on the outside
of theinitializer plate. In the Antenna type field, choose the w/lnit
option (for example, Compact L 1/L 2 w/Init) and set the Meas. to field
to Bottom of HI notch on RTK initializer.
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4600LS receiver

If using this antenna, measure the height from the survey mark to the
hook on the receiver housing. Use the special measuring tape provided
by Trimble. See Figure 10.2. Enter this value in the Antenna height
field, and set the Meas. to field to Hook using 4600L S tape.

Note — To use an initializer bar with a 4600LS receiver, attach the
initializer bar to the tripod and select this method.

Figure 10.2 shows how to measure the antenna height of a4600L S
receiver mounted on atripod.

Hook

Read tape here

Figure 10.2 Measuring the antenna height of a 4600LS receiver mounted on
a tripod
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Measuring the Height of an Antenna When Using a Ground
Plane

A ground plane reduces the incidence of multipath (see page 323). Itis
generally used only at abase receiver.

If using aground plane, choose the w G/P option in the Antenna type
field (for example, Compact L1/L2 w G/P).

Figure 10.3 shows how to measure the uncorrected height of a Micro-
centered antenna (or a Compact L1/L 2 antenna) that has a ground
plane. Measure to the underside of the notch in the ground plane.

Micro-centered L1/L2
antenna

Ground

Read height plane

pole here

Figure 10.3 Measuring the height of the antenna when using a ground plane

Tip — Measure the height to three different notches around the perimeter
of the ground plane. Then record the average as the uncorrected antenna
height.
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Antenna.ini File

The Trimble Survey Controller software includes an integrated
Antenna.ini file that contains alist of antennas that you can choose
from when creating a Survey Style. You cannot edit thislist in the
Survey Controller software. However, if you want to shorten the list or
add a new antennatype, you can edit and upload a new Antenna.ini
file, for example.

To edit the Antenna.ini file, use atext editor such as Microsoft
Notepad. Edit the Survey Controller group, and transfer the new
Antenna.ini fileusing Data Transfer or GPLoad to the Trimble Survey
Controller software.

Note — When you transfer an Antenna.ini file, it overwrites any
existing file of that name.
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11  Starting the Base Receiver

Introduction
This chapter shows how to start the base receiver for a GPS survey.

Base Station Coordinates

When setting up abase, it isimportant to know the WGS-84
coordinates of the point as accurately as possible.

Note — Every 10 m of error in a base station coordinate can introduce
up to 1 ppm scale error on every measured baseline.

The following recognized methods, listed in descending order of
accuracy, are used to determine base station WGS-84 coordinates:

published or precisely-determined coordinates

coordinates computed from published or precisely-determined
grid coordinates

coordinates derived using areliable differential (RTCM)
broadcast based on published or precisely-determined
coordinates

asingle point position derived using Trimble's GPSurvey ™
software—use this method if no control exists for the location

aWAAS position generated by the receiver—use this method if
no control exists for the location and you have areceiver that
tracks WAAS satellites.

an autonomous position generated by the receiver—use this
method for real-time surveysin alocation where no control
exists. Trimble strongly recommends that you calibrate any jobs
started by this method on a minimum of four local Control
points.

{Q} Tip — In the U.S.A., users can regard NAD83 geodetic coordinates as
= equivalent to WGS-84 coordinates.
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Note — If the keyed in WGS-84 coordinates differ from the current
autonomous position generated by the receiver by more than 1000 m,
a warning message appears.

For more information about entering base station coordinates, see
Starting a Base Survey, page 299.

Survey Integrity
To preserve the integrity of a GPS survey, consider the following:

*  When starting subsequent base receivers for aparticular job,
make sure that each new base coordinate isin the same terms as
the initial base coordinate.

& Warning — Within a job, only use an autonomous position to start the first
base receiver. An autonomous position is equivalent to an assumed
coordinate in conventional surveying.

»  Coordinates published by areliable source and coordinates
determined by control surveys should be in the same system.

»  |If subsequent base coordinates are not in the same terms, regard
observations from each base as a separate job. Each needs a
separate calibration.

»  Because measured real-time kinematic points are stored as
vectors from the base station, not as absolute positions, the
origin of the survey must be an absolute WGS-84 position from
which the vectors radiate.

If other base stations are subsequently set up on points
measured from the original base station, all vectors are resolved
back to the original base station.
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Itis possibleto start the base on any kind of coordinates, for
example, grid or local elipsoid coordinates. In area-time
survey, however, the Trimble Survey Controller software must
store a WGS-84 position for the base when arover survey is
started. It is this position that is held fixed as the origin of the
network.

When you start arover survey, the Trimble Survey Controller
software compares the WGS-84 position broadcast by the base
receiver with points already in the database. If a broadcast point
has the same name as a point in the database, but different
coordinates, the Trimble Survey Controller software uses the
coordinates that are in the database. These coordinates were
keyed in or uploaded by you, so it assumes that you want to use
them.

If apoint in the database has the same name as the one being
broadcast by the base, but the coordinates are NEE or local
LLH rather than WGS-84 coordinates, the Trimble Survey
Controller software converts this point to WGS-84 coordinates
using the current datum transformation and projection. It then
uses these as the base coordinates. If no datum transformation
and projection are defined, the broadcast WGS-84 point is
automatically stored and used as the base.

Note — If a NEE or local LLH point is converted to WGS-84 by
the software, do not useit in the calibration.
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Figure 11.1 shows a survey using two base stations.

A Base station

A Rover station

Figure 11.1  Using more than one base station in a survey

In this survey, Base station 2 was first surveyed as aroving point from
Base station 1.

Note — Base stations 1 and 2 must be linked together by a measured
baseline, and Base station 2 must be started with the same name that
it had when it was surveyed as a roving point from Base station 1.

Setting Up the Equipment for a Real-Time Survey

This section shows how to assemble the hardware components at the
base receiver for areal-time kinematic (RTK) or real-time differential
(RT differential) survey. Follow these steps if you are using a GPS
Total Station 4800 or 4700 receiver. If using a Series 4000™ receiver,
a Site Surveyor 4400™ receiver, an M S750 receiver or a4600LS™
receiver see Appendix D, Connection Diagrams.
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Using a GPS Total Station 4800 Receiver

To assembl e the base receiver hardware for areal-time survey using a
GPS Total Station 4800 receiver, see Figure 11.2. Then do the
following:

1.

Set the GPS receiver over the ground mark using atripod, a
tribrach, and atribrach adaptor.

Assemble and erect the radio antenna.

Connect the radio antenna to the radio using the cable attached
to the antenna. If using a TRIMTALK ™ radio, see Figure 11.4
on page 288.

Use the cable (part number 36241-50) to connect the radio to
the GPS receiver port 3.

Note — With slightly older equipment, you may have to use an adaptor
cable (part number 34383) with the base station radio cable when
connecting the base station radio to the GPSreceiver.

& Warning — Do not force plugs into the receiver ports. Align the red dot on
the plug with the red line on the socket and then insert the plug carefully.

5.

Connect the power supply to the GPS receiver port 2 and turn
on thereceiver.

Connect the TSC1 data collector to the GPS receiver port 1.
Turn on the TSC1 and go to Starting a Base Survey, page 299.
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Figure 11.2 shows how to set up the base receiver for areal-time
survey using a GPS Total Station 4800 receiver.

GPS Total Station 4800 receiver

TSC1
= T 1T T T
I 1 -
[’._.;! =]
Power supply o000 T[Fl][ﬁ]]ﬂ@ﬂ@

—)
Y

j Z To radio

Figure 11.2 Real-time configuration using a GPS Total Station 4800 receiver (external radio)

Using a GPS Total Station 4700 Receiver

To set up a base receiver for areal-time survey using a Trimble GPS
Total Station 4700 receiver, see Figure 11.3. Then do the following:

1. Set the GPS antenna over the ground mark using atripod, a
tribrach, and atribrach adaptor. If one of the GPS antennas hasa
ground plane, use this as the base antenna. (See Measuring the
Height of an Antenna When Using a Ground Plane, page 276.)

2. Connect the GPS antennato the GPS receiver port labeled GPS
ANTENNA. Use the N-typeto Lemo co-axial cable.

3. Assemble and erect the radio antenna.
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4. Connect the radio antennato the radio using the cable attached
to the antenna. If using a TRIMTALK radio, see Figure 11.4 on
page 288.

5. Connect the radio to the GPS receiver port 3.

— If using a Trimble radio, use the O-shell Lemo to 5-pin
Lemo cable.

— If using aradio provided by athird party, use the
appropriate cable.

Note — For some third-party radios, a separate power
supply is heeded for the radio.

& Warning — Do not force plugs into the receiver ports. Align the red dot on
the plug with the red line on the socket and then insert the plug carefully.

6. Connect the power source to the GPS receiver port 2 and turn
on thereceiver.

7. Connect the TSC1 data collector to the GPS receiver port 1. Use
the O-shell Lemo to O-shell Lemo cable.

8. Turnonthe TSC1 and go to Starting a Base Survey, page 299.
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Figure 11.3 shows how to set up the base receiver for areal-time
survey using a GPS Total Station 4700 receiver.

Ground plane

Antenna
GPS Total Station

()
4700 receiver

=) (=)

To radio

Power supply

Figure 11.3 Real-Time configuration using GPS Total Station 4700 receiver (external radio)
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Figure 11.4 shows a Trimble radio connected to a radio antenna.

TRIMTALK 450S

Radio antenna

To GPS receiver

Figure 11.4  Trimble radio connection

Radio Solutions

Trimble provides a comprehensive range of radio solutions that have
been tested and proven. TRIMTALK radios are powered from the
receiver’s power supply using a common data/power cable. This
configuration simplifies battery issues, as the receiver and the radio
use the same power source. The GPS Total Station 4800 and 4700
receivers can usea TRIMTALK 450Sor aTRIMMARK lleradio at
the base, and an internal radio at the rover.
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Cellular modems can be used at both the base and rover receivers. For
information about setting up cellular modemsin the Survey Style, see
Radios, page 129.

Note — Cellular modems used with the Trimble Survey Controller
software must support Hayes compatible AT commands.
Base receivers used with modems must support CTSflow control.

You can use the Trimble Survey Controller software to configure the
radios. For more information, see Configuring aradio using the
Trimble Survey Controller software, page 293.

Radio considerations
Real-time survey methods rely on trouble-free radio transmission.

Note — The precision of measured pointsis not affected by radio
performance.

To reduce the effects of interference from other base stations operating
on the same frequency:

»  For your base station, use atransmission delay that does not
coincide with others on the same frequency.

For more information, see Operating Severa Base Stations on
One Radio Frequency, page 290.

Sometimes the conditions or topography of a site adversely affect
radio transmission, resulting in limited coverage.

To increase site coverage:
*  move the base stations to prominent points around the site
» erect the base radio antenna as high as possible

e useradio repeaters

Tip — Double the height of the broadcast antenna to increase the
coverage by approximately 40%. To achieve the same effect, it would be
necessary to quadruple the radio broadcast power.
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Operating Several Base Stations on One Radio Frequency

Inan RTK survey you can reduce the effects of radio interference from
other base stations on the same frequency by operating your base
station with a different transmission delay. This allows you to operate
several base stations on one frequency. The general procedureis as
follows:

1. Check that you have the correct hardware and firmware.

2. Set up the equipment and start a survey at each base station,
specifying atransmission delay and a station index number.

3. Start arover survey and specify which base to use.

Hardware and firmware requirements

To operate several base stations on one frequency, you must use
receivers that support the CMR Plus correction record format. You
cannot use Series 4000™ or 4600LS™ receivers.

Only one Site Surveyor™ 4400 or MS750™ receiver can be used—it
can only be used as the base with the 0 ms transmission delay. You do
not need to set this. If you use a 4400 or MS750™ receiver, it
automatically broadcasts with a 0 ms transmission delay.

All other base and rover receivers must be GPS Total Station™ 4700
or 4800 receivers with firmware version 1.20 or later.

& Warning — Do not use transmission delays if you intend to use radio
repeaters.
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Starting the base with a transmission delay

When you use multiple base stations, you set the transmission delay
for each base when you start the base survey. Each base must
broadcast with a different transmission delay and station index
number. The delays allow the rover receiver to receive corrections
from al of the base stations at once. The station index numbers|et you
select which base station to use at the rover.

Note — You can only set the base radio transmission delay when using
a GPSTotal Sation 4700 or 4800 receiver with firmware version 1.20
or later.

You can only specify which base station you want to receive
corrections from when using a GPS Total Sation 4700 or 4800
receiver as the rover. You cannot use a Site Surveyor ™ 4400 or
MST750 receiver asthe rover receiver.

When you carry out surveys using different base stationsin onejob,
make sure that the coordinates of the base stations are in the same
coordinate system and are in terms of each other.

Before you start the base receiver, do the following:

1. Select the CMR Plus correction message format. Select thisin
the Survey Style for both the base and the rover.

2. Settheover air baud rate in the radio to at least 4800 baud.

Note — If you use a 4800 over air baud rate you can only use
two base stations on one frequency. Increase the over air baud
rate if you want to increase the number of base stations on one
frequency.
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When you start the base survey, do the following:

1. Inthe Sation index field, enter avalue. Thisvalue must bein
the range 0 to 29. This number is broadcast in the correction

message.

5@} Tip — You can configure the default station index number in the Survey

= Style. For more information, see Station index, page 127.

2. If thereceiver you are using supports transmission delays, the
Transmission delay field appears. Choose avalue, depending on
how many base stations you want to use. See Table 11-1.

Table 11-1 Number of bases/transmission delays

Number of base Use these delays...

stations
Base 1 Base 2 Base 3 Base 4
One 0Oms
Two 0ms 500 ms
Three 0ms 350 ms 700 ms
Four 0ms 250 ms 500 ms 750 ms

For more information about starting the base survey, see Starting a
Base Survey, page 299.

For information about starting the rover and selecting which station
index to use, see Starting a Rover Survey, page 315.

Radio Repeaters

Radio repeaters increase the broadcast range of a base radio by
receiving the base transmission and then rebroadcasting it on the same
frequency.

Trimble provides five radio solutions for use with the Trimble Survey
Controller system.
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Table 11.2 lists possible radio solutions, and shows the number of
repeaters that can be used with each.

Table 11.2  Radio repeater options

Radio Number of repeaters

TRIMTALK 450 1

TRIMTALK 900 1,2,3,4,0r5

TRIMTALK 450S (12.5 kHz) 1

TRIMTALK 450S (25 kHz) lor2

TRIMMARK 11 / lle Please refer to the TRIMMARK [I™
documentation

TRIMCOMM Please refer to the TRIMCOMM™
documentation

Pacific Crest / Satel / Clarion Please refer to the manufacturer’s
specifications

Note — To use any of these radios as repeaters, they must be
configured as repeaters. For instructions on how to do this, see the
next section.

Configuring a radio using the Trimble Survey Controller
software

Use the Trimble Survey Controller software to:
e change the frequency of aradio

»  changethe mode of aradio, from abroadcasting/receiving radio
to arepeater radio

» changethewireless datarate

Note — You cannot configure a radio using a 4600L Sreceiver. Connect
the TSC1 data collector directly to the radio.

Note — You can only change the frequency when configuring a Pacific
Crest radio.
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To configure aradio:

1.

Connect the TSC1 data collector, receiver, power, and radio.
See Figure 11.2 on page 285, Figure D.1 on page 604,
Figure 12.1 on page 307, or Figure 12.3 on page 311
(depending on the equipment).

Alternatively, use a Y-cable to connect the power and the TSC1
directly to the radio.

On the TSC1, highlight your Survey Style and press[ it ],

Select Base radio or Rover radio depending on which radio you
are configuring.

Set the Typefield and, if connecting directly, the Controller port
field.

If connecting through a receiver, set the Receiver port field.
Press [Connect ],

Note — If the softkey is not displayed, you cannot
configure the type of radio you have selected.

If configuring aradio other than the internal radio of a GPS
Total Station 4800 or 4700 receiver, the following message

appears:
Please confirm. Disconnect power from radio.

Disconnect the power from the radio and press ™ Yes 1.
A message appears:
Please confirm. Connect power to radio.

Reconnect the power to the radio and pressC¥s 1. (Thereis no
need to press thisfor a Pacific Crest radio.)

The second Base radio/Rover radio screen appears.

Change the settings in the Frequency field, the Mode field, and
the Wireless data rate (bps) field, as required.

Theradio firmware version is also displayed.
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Note — When configuring a GPS Total Sation 4700 or 4800
internal radio, the Mode and the Wireless data rate (bps) fields
are replaced by the Base radio mode field.

When configuring the wireless data rate for this type of radio,
make sure that the rate you choose is supported by the radio
firmware.

Press when the details are correct. (There is no need to
press this for a Pacific Crest radio.)

Note — In some countriesit isillegal to change the frequency of
aradio. The Trimble Survey Controller software uses the latest
GPSposition to see if you are in one of these countries. If you
are, only the available frequencies are displayed in the
Frequency field.

Setting Up the Equipment for a Postprocessed

Survey

This section shows how to assemble the hardware components at the
base receiver for a postprocessed kinematic, a postprocessed
differential or a FastStatic survey. Follow these steps when using a
GPS Total Station™ 4800 or 4700 receiver. If using a Series 4000™
receiver, a Site Surveyor 4400™ receiver, or a4600LS™ receiver see
Appendix D, Connection Diagrams.

Using a GPS Total Station 4800 Receiver

To assemble the base receiver hardware for a postprocessed survey
using a GPS Total Station 4800 receiver, see Figure 11.5. Then do the
following:

1.

Set the GPS receiver over the ground mark using atripod, a
tribrach, and atribrach adaptor.

Connect the power supply to the GPS receiver port 2 and turn
on thereceiver.
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A Warning — Do not force plugs into the receiver ports. Align the red dot on
the plug with the red line on the socket and then insert the plug carefully.

3. Connect the TSC1 data collector to the GPS receiver port 1.
4. Turn onthe TSC1 and go to Starting a Base Survey, page 299.

Figure 11.5 shows how to set up the equipment for a postprocessed
survey using a GPS Total Station 4800 receiver.

GPS Total Station 4800 receiver
TSC1

= L [ 1T Tl
[T [T

liimble

supply
¥/ | ©@ @@

Figure 11.5 Postprocessed configuration using a GPS Total Station 4800 receiver
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Using a GPS Total Station 4700 Receiver

To set up a base receiver for a postprocessed survey using a Trimble
GPS Total Station 4700 receiver, see Figure 11.6. Then do the
following:

1.

Set the GPS antenna over the ground mark using atripod, a
tribrach, and atribrach adaptor. If one of the GPS antennashas a
ground plane, use this as the base antenna. (See M easuring the
Height of an Antenna When Using a Ground Plane, page 276.)

Connect the GPS antennato the GPS receiver port labeled GPS
ANTENNA. Use the N-type to Lemo co-axial cable.

Warning — Do not force plugs into the receiver ports. Check the number of

pins in the plug to make sure that the socket is compatible. Align the red
dot on the plug with the red line on the socket and then insert the plug

carefully.
3. Connect the power source to the GPS receiver port 2 and turn
on the receiver.
4. Connect the TSC1 datacollector to the GPSreceiver port 1. Use
the 0-shell Lemo to O-shell Lemo cable.
5. Turnonthe TSC1 and go to Starting a Base Survey, page 299.
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Figure 11.6 shows how to set up the equipment for a postprocessed
survey using a GPS Total Station 4700 receiver.

Antenna

TSC1

GPS Total Station
4700 receiver

@) [=2)

Power supply

N—1

Figure 11.6  Postprocessed configuration using a GPS Total Station 4700 receiver
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Setting Up the Equipment for a Real-Time and
Postprocessed Survey

To conduct a survey that uses both real-time and postprocessed
techniques, follow the assembly instructions for real -time surveys. If
the receiver has no memory (or has alimited memory), assign aTSC1
data collector to store raw data at the base receiver.

Starting a Base Survey

To conduct a survey using a predefined Survey Style, make sure that
the required job is open. The title of the main menu should be the
current job name.

From the main menu, choose Survey. The Select Survey Syle menu
appears. Select a Survey Style from the list. To create a new Survey
Style, press(tew | and see Creating a New GPS Survey Style,

page 122.

A Survey menu is generated. It displays items specific to the chosen
Survey Style and includes the Sart base receiver and Sart survey
items.

Thefirst timea particular Trimble Survey Styleis used, the Trimble
Survey Controller software prompts you to customize the Style for
your specific hardware. This happens when the survey is started. For
more information, see Using the Style Wizard to Customize a Trimble
GPS Survey Style, page 119.
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Note — The first time that a Series 4000 receiver isturned on, no
receiver information is displayed in the status line of the TSC1 data
collector. When you start a survey (or select an item from the
Instrument menu), there is a delay of about 5 minutes while the
Trimble Survey Controller software automatically negotiates a high
baud rate. To avoid this delay, use the front panel of the receiver to set
the baud rate on port 1 to 38400 and the parity to 8-Odd-1.

If the Power-up control setting is set to restore the factory defaults,
thereisa similar delay every timethe receiver isturned on. To change
this setting, refer to the Series 4000 receiver manual.

To start a base survey:

Warning — In a real-time survey, make sure that the radio antenna is
connected to the radio before starting the base survey. If it is not, the radio
will be damaged.

1. From the Survey menu, choose Sart base receiver.

— Ifthe TSC1 is connected to a GPS Total Station 4800 or
4700 receiver that was logging data, the datalogging is
stopped.

— If thisisthefirst timethat this Survey Style is being used,
the Style wizard prompts you to specify what equipment is
in use. For more information, see Using the Style Wizard
to Customize a Trimble GPS Survey Style, page 119.

The Survey/Sart base screen appears.

Note —When a survey is started, the Trimble Survey
Controller software automatically negotiates the highest
possible baud rate for communicating with the connected
receiver.
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Enter the base station name and coordinates using one of the
following methods (for more information, see Base Station
Coordinates, page 280):

If WGS-84 coordinates are known:;

Highlight the Point namefield and press . Enter the point
name, then press [Keyi .

In the Key in/Point screen, set the Typefield to Keyed in
coordinates. Check that the coordinate fields are Latitude,
Longitude, and Height (WGS-84). If they are not, press
and change the Coordinate view setting to WGS-84.
Key in the known WGS-84 coordinates for the base

station, and press el

If grid coordinates are known, and projection and datum
transformation parameters are defined:

Highlight the Point name field and press . Enter the point
name and press [Keyn ],

In the Key in/Point screen, set the Type field to Keyed in
coordinates. Check that the coordinate fields are North,
East, Elevation. If they are not, pressostios | and change the
Coordinate view setting to Grid. Key in the known grid
coordinates for the base station, then press £aJ.

If local geodetic coordinates are known and a datum
transformation is defined:

Highlight the Point name field and press . Enter the point
name, then press ey ],

In the Key in/Point screen, set the Type field to Keyed in
coordinates. Check that the coordinate fields are Latitude,
Longitude, and Height (Local). If not, press [osins ] and
change the Coordinate view setting to Local. Key in the
known local coordinates for the base station, then press

el
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If you intend to postprocess the GPS observations as a
Point position and later key in the values as known
WGS-84 coordinates:

Set up one set of equipment over amarked point for use as
abase station. From the Select Survey Syle menu, choose a
FastStatic Survey Style. Then select Measure points.

M easure the point for several hours.

Download these measurements and use the Trimble
GPSurvey software to process them as a Point position.

Return to the site and follow the instructions for entering
base station coordinates if WGS-84 coordinates are known
(see page 301).

In areal-time survey do one of the following:

— Select the current WAAS position derived by the GPS
receiver.

— Select the current autonomous position derived by the
GPS receiver.

Then, highlight the Point name field and presse. Enter the
point name and press to access the Key in/Point
screen. Press and the current position is displayed.
Press to accept and store this position.

Note — If you want a WAAS position, ensure the receiver is
tracking a WAAS satellite by checking the WAASicon is
displayed on the status line when you press /_#ere ] The receiver
can take 120 seconds to lock on to WAAS. Alternatively, check
the Observation class field before starting the base.

Warning — Within a job, only use an autonomous position (the
softkey) to start the first base receiver.
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Note — If you do a real-time survey using RTCM corrections
and use a base point name that is more than eight characters
long, the name will be shortened to eight characterswheniit is
broadcast.

The Observation class field shows the observation class of the
base point. For more information, see Observation class,
page 376.

Enter values in the Code (optional) and Antenna height fields.
Set the Meas. to field as appropriate, and press -
In the Sation index field, enter avalue.

Thisvalue must be in the range 0 to 29. It is broadcast in the
correction message.

Tip — Press to view a list of other base stations operating on the
frequency you are using. The list shows the station index numbers of the
other bases and the reliability of each. Choose a different station index
number to those displayed.

7.

If the receiver you are using supports transmission delays, the
Transmission delay field appears. Choose a value depending on
how many base stations you intend to use. For more
information about transmission delays, see Operating Several
Base Stations on One Radio Frequency, page 290.

Press .
The base receiver starts to record data.
Do one of the following:

— If you are doing areal-time survey or are logging datain
the receiver, the following message appears:

Base started
Disconnect controller from receiver
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Disconnect the TSC1 data collector from the base receiver
but do nat turn off the receiver. You can now set up the
rover receiver.
Note — For a real-time survey, check that theradiois
working before leaving the equipment. The data light
should be flashing.
If you arelogging datain the TSC1 data coll ector, the Base
screen appears. It shows what point is being surveyed and
the time that has elapsed since data logging started. Leave
the TSC1 connected to the base receiver and set up the
rover using another TSC1.
Ending a Base Survey

After an RTK survey or after logging data in the receiver, end the

survey asfollows:

1. Returnto the equipment and select Survey / End survey. Press
to confirm that you want to end the survey, and again to
power down the receiver.

2. Turn off the TSC1 data collector.

3. Disconnect the equipment.

After logging base station datain the TSC1, end the survey asfollows:

1. Returnto the equipment and pressEd ],

2. Press¥s_]to confirm that you want to end the survey, and
again to power down the receiver.

Turn off the TSC1 data collector.

4. Disconnect the equipment.
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Starting the Rover Receiver

Introduction

This chapter shows how to start the rover receiver for a GPS survey. It
describes how to set up the equipment for use with different survey
techniques.

You must initialize kinematic surveys to obtain centimeter-level
precision. This chapter explains some common initialization methods,
and recommends a method to use when initializing RTK surveys.

Note — When surveying with GPS, make sure that you still follow good
survey practices. Revise and update your code of good survey practice
regularly, and always check your work.

Setting Up the Equipment for a Real-Time Survey

306

This section shows how to assemble the hardware components at the
rover receiver for areal-time kinematic (RTK) or rea -time differential
(RT differential) survey. Follow these steps if using a GPS Total
Station 4800 or 4700 receiver. If using a Series 4000™ receiver, aSite
Surveyor 4400 receiver, an MS750 receiver, or a4600 LS™ receiver
see Appendix D, Connection Diagrams.

Using a GPS Total Station 4800 Receiver and the Internal
Radio

To set up arover receiver for areal-time survey using a GPS Total
Station 4800 receiver and the interna radio, see Figure 12.1. Then do
the following:

1. Attach abattery to the PowerLiTE™ range pole.

2. Attach the 4800 receiver to the PowerLiTE range pole.

3. Connect the TSC1 data collector to the GPS receiver port 1.

4. Turn onthe TSC1 and go to Starting a Rover Survey, page 315.

Note — With this method, power is supplied by the battery in the range
pole.
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Figure 12.1 shows how to set up the rover equipment for both a
real-time survey using the internal radio and a postprocessed survey.

GPS Total Station 4800 receiver

1T 11 ]

Trimible

Battery

\%

Figure 12.1 Real-time (internal radio) or postprocessed configuration using
a GPS Total Station 4800 receiver
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Using a GPS Total Station 4800 Receiver and an External

Radio

To set up arover receiver for areal-time survey using a GPS Total
Station 4800 receiver and an externa radio, see Figure 12.2. Then do
the following:

1.
2.

Attach a battery to the PowerLiTE range pole.
Attach the GPS antennato the range pole.

Note — Power for the GPS Total Sation 4800 receiver is
supplied by the battery in the range pole.

Assembl e the radio antenna and place the radio in a hip-pack or
backpack.

Use the rover receiver Y -cable (part number 34382 or 37155,
depending on the equipment) to connect the radio and its power
supply to the GPS receiver port 3. Route the long end of the
cable through the hip-pack before connecting it to the receiver.
Connect the radio power supply and the radio cable to the two
short ends in the hip-pack.

Turn on the receiver.
Connect the TSC1 data collector to the GPS receiver port 1.
Turn on the TSC1 and go to Starting a Rover Survey, page 315.
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Figure 12.2 shows how to set up the rover equipment for areal-time
survey using the externa radio.

GPS Total Station
4800 receiver

| \
| \
| \
} ‘ = L | I I E— T !
; \
‘ To rad \ Tirfimble
} O radio ‘
\

To radio power supply J

Toradio o _——=—————_

To radio power supply J

%

Figure 12.2 Real-time (external radio) configuration using a GPS Total Station 4800 receiver
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Using a GPS Total Station 4700 Receiver and the Internal

Radio

To set up arover receiver for areal-time survey using a Trimble GPS
Total Station 4700 receiver and the internal radio, see Figure 12.3.
Then do the following:

1.

Use a backpack to carry the GPS receiver, and mount the GPS
antenna on arange pole.

Connect the GPS antennato the GPS receiver port 1abeled GPS
ANTENNA. Use the N-type to Lemo co-axial cable.

Assembl e the radio antenna and fix it to the outside of the
backpack.

Connect the radio antenna to the GPS receiver port labeled
RADIO ANTENNA.

& Warning — Do not force plugs into the receiver ports. Align the red dot on
the plug with the red line on the socket and then insert the plug carefully.

5.

Connect the power source to the GPS receiver port 2 and turn
on thereceiver.

Connect the TSC1 data collector to the GPS receiver port 1. Use
the O-shell Lemo to O-shell Lemo cable.

Turn on the TSC1 and go to Starting a Rover Survey, page 315.
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Figure 12.3 shows how to set up the rover receiver for areal-time
survey using a GPS Total Station 4700 receiver and the internal radio.

Antenna

Radio
antenna

GPS Total Station
4700 receiver

Power supply

N

Figure 12.3 Real-time configuration using a GPS Total Station 4700 receiver and the internal
radio
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Using a GPS Total Station 4700 Receiver and an External

Radio

To set up arover receiver for areal-time survey using a Trimble GPS
Total Station 4700 receiver and an external radio, see Figure 12.4.
Then do the following:

1.

Use a backpack to carry the GPS receiver, and mount the GPS
antenna on arange pole.

Connect the GPS antennato the GPS receiver port 1abeled GPS
ANTENNA. Use the N-type to Lemo co-axial cable.

Assembl e the radio antenna and fix it to the outside of the
backpack.

Usetheradio cable (part number 36241-03) to connect theradio
to the GPS receiver port 3.

Note — For some third-party radios, a separate power supply is
needed for the radio.

& Warning — Do not force plugs into the receiver ports. Align the red dot on
the plug with the red line on the socket and then insert the plug carefully.

5.

Connect the power source to the GPS receiver port 2 and turn
on thereceiver.

Connect the TSC1 data collector to the GPS receiver port 1. Use
the 0-shell Lemo to 0-shell Lemo cable and route it through the
backpack.

Turn on the TSC1 and go to Starting a Rover Survey, page 315.
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Figure 12.4 shows how to set up the rover receiver for areal-time
survey using a GPS Total Station 4700 receiver and an external radio.

Antenna

GPS Total Station
4700 receiver

(o) (==

% \ M To radio
N——

Mh—

Power supply

Figure 12.4

Real-time configuration using GPS Total Station 4700 receiver and an external

radio
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Setting Up the Equipment for a Postprocessed
Survey

This section shows how to assemble the hardware at the rover receiver
for apostprocessed kinematic (PP kinematic) survey, a PP differential
survey, or aFastStatic survey. It describes the stepsfor a Trimble GPS
Tota Station 4800 or 4700 receiver. For a Series 4000™ receiver, a
Site Surveyor 4400™ receiver, an MS750 receiver, or a4600 LS™
receiver see Appendix D, Connection Diagrams.

Using a GPS Total Station 4800 Receiver

To assemble the rover receiver hardware for a postprocessed survey,
see Figure 12.1 on page 307. Then do the following:

1. Attach abattery to the PowerLiTE™ range pole.

2. Attach the 4800 receiver to the PowerLiTE range pole and turn
iton.

3. Connect the TSC1 data collector to the GPS receiver port 1.

& Warning — Do not force plugs into the receiver ports. Align the red dot on
the plug with the red line on the socket and then insert the plug carefully.

4. Turn onthe TSC1 and go to Starting a Rover Survey, page 315.

Note — The power is supplied from the battery in the range pole.

Using a GPS Total Station 4700 Receiver

To assemble the rover receiver hardware for a postprocessed survey,
see Figure 11.6 on page 298. Then do the following:

1. Attach the GPS antennato arange pole.

2. Connect the GPS antennato the GPS receiver port |abeled
ANTENNA. Use the N-type to Lemo co-axial cable.
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A Warning — Do not force plugs into the receiver ports. Align the red dot on
the plug with the red line on the socket and then insert the plug carefully.

3. Connect the power source to the GPS receiver port 2 and turn
on thereceiver.

4. Connect the TSC1 data collector to the GPS receiver port 1. Use
the 0-shell Lemo to O-shell Lemo cable.

5. Turnonthe TSC1 and go to Starting a Rover Survey, page 315.

Setting Up the Equipment for a Real-Time and
Postprocessed Survey

A Survey Style such as RTK & infill uses both real-time and
postprocessed techniques. To conduct such a survey, assemble the
rover exactly asfor area-time survey. If the receiver has no memory
(or limited memory), leave the TSC1 connected to the base receiver
for the purpose of data storage. A second TSC1 is required for the
rover receiver.

Starting a Rover Survey

Only start a survey once you have started the base receiver (see
Chapter 11, Starting the Base Receiver).

To conduct a survey:

1. Makesurethat the required job is open. Thetitle of the main
menu should be the current job name.

2. From the main menu, choose Survey. Select a Survey Style
from the list. This must be the same Survey Style used for the
base survey.
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A Survey menu is generated. It displays items specific to the chosen
Survey Style and includes the Sart base receiver and Sart survey
items.

When you start a survey using a particular Trimble Survey Style for
the first time, the Trimble Survey Controller software prompts you to
customize the Style for your specific hardware. For more information,
see Using the Style Wizard to Customize a Trimble GPS Survey Style,
page 119.

When the survey starts, the menu items Sart base receiver and Sart
survey no longer appear. For kinematic surveys, anew item,
Initialization, appears.

GPS Total Station 4800 or 4700 receiver

If the TSC1 is connected to a GPS Total Station 4800 or 4700 receiver
that was logging data, the datalogging is stopped. Datalogging is
restarted, in a different file, if you start a survey using a Survey Style
that specifies datalogging.

Note — When you start a survey, the Trimble Survey Controller
software automatically negotiates the highest possible baud rate for
communi cating with the connected receiver.

Starting a Real-Time Rover Survey
To start the rover receiver for areal-time survey:
1. Select Sart survey.

2. Make suretherover isreceiving radio corrections from the
base.

Note — An RTK survey needsradio corrections.
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If the receiver you are using supports transmission delays and
the Prompt for station index field in the Rover options optionin
the Survey Style is set to Yes, the Select base station screen
appears. It shows all the base stations operating on the
frequency you are using. The list shows the station index
numbers of each base and the reliability of each. Highlight the
base you want to use and press £l

For more information about using transmission delays, see
Operating Severa Base Stations on One Radio Frequency,
page 290.

5@} Tip — If you want to check the point name of the base station being used in

= the rover survey, select Files / Review current job and inspect the Base
point record.

4.

If necessary, initialize the survey.

For adifferential survey, no initialization is necessary, and you
can start to survey immediately. (See Chapter 15, Point
M easurement M ethods.)

Note — If you are doing an RTK survey but do not require
centimeter-level results, select Survey/Initialization. Press[ it ]
and set the Method field to No initialization.

For an RTK survey, initialize before starting centimeter-level
surveying:

— If you are using a dual-frequency receiver with the OTF
option, the survey automatically startsto initialize using
the OTF initialization method.

— If the OTF option isnot installed, or if the receiver isa
single-frequency receiver, the Trimble Survey Controller
software enters the Initialization screen. Initialize the
survey using one of the available methods—Known Point,
Initializer Bar/Plate, or New Point. See RTK Initialization
Methods, page 321.
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5.

When the survey isinitialized you can perform asite
calibration, measure points, or stake out.

Starting an RTK & Infill Rover Survey

To start the rover receiver for an RTK & infill survey:

Note — If you are using postprocessed techniques, to process the data
you must have the baseline processing module of the Trimble
Geomatics Office™ software installed.

1.
2.

Select Sart Survey.

Make sure the rover is receiving radio corrections from the
base.

Note — An RTK survey needs radio corrections.

If the receiver you are using supports transmission delays and
the Prompt for station index field in the Rover options optionin
the Survey Style is set to Yes, the Select base station screen
appears. It shows all the base stations operating on the
frequency you are using. The list shows the station index
numbers of each base and the reliability of each. Highlight the
base you want to use and press £

For more information about using transmission delays, see
Operating Severa Base Stations on One Radio Frequency,
page 290.

5@} Tip — If you want to check the point name of the base station being used in

= the rover survey, select Files / Review current job and inspect the Base
point record.

4,

5.

Initialize the survey using an RTK initialization method. For
more information, see page 321.

Measure points as usual.
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Switching to PP infill

During periods when no base corrections are received, the following
message flashesin the status line:

Radio link down

To continue surveying select Sart PP infill from the Survey menu.
When postprocessing infill starts, thisitem changes to Sop PP infill.

Raw dataislogged at the rover during postprocessing (PP) infill. For
successful baseline resolution, you must now use postprocessed
kinematic observation techniques.

Note — Initialization cannot be transferred between the RTK survey
and the PP infill survey. Initialize the PP infill survey like any other
postprocessed kinematic survey. See Postprocessed | nitialization
Methods, page 329.

Only rely on the OTF (automatic) initiaization if certain that the
receiver will observe at least five satellites, without interruption, for
the next fifteen minutes. Otherwise select Initialization from the
Survey menu and perform an initialization.

Note — You cannot stake out points during a postprocessed survey.

When base corrections are received again, one of the following
messages appearsin the status line:

Radio link up (RTK=Fixed)

Radio link up (RTK=Float)

Which message appears depends on the initialization mode of the
RTK survey. Thefirst messageisdisplayed if the receiver hasretained
the RTK initialization during the PP infill survey—it doesthisif the

number of satellites does not fall below four throughout the PP infill
survey.

Sdlect Sop PP infill from the Survey menu to stop data logging at the
rover. When postprocessing infill stops, this item changes back to
Sart PP infill. Real-time measurements are resumed.
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Starting a Postprocessed Rover Survey

To start the rover receiver for a postprocessed survey, select
Sart survey.

Note — If using postprocessed techniques, to process the data you must
have the baseline processing modul e of the Trimble Geomatics Office
software installed.

For aFastStatic or differential survey, initializationis not required and
surveying can begin immediately. See Chapter 15, Point M easurement
Methods.

For a PP kinematic survey, initialization must be gained to achieve
centimeter-level precisions when the datais processed:

e With dual-frequency receivers, the initialization process begins
automatically if at least five L1/L 2 satellites are being observed.
The OTF option is not required for thisinitialization.

* Withasingle-frequency receiver, the Initialization screen
appears when you select Sart Survey. Initialize the survey using
one of the available methods: Known Point or New Point.

For more information about initializing a postprocessed survey, see
Postprocessed Initialization Methods, page 329. To measure points see
Chapter 15, Point Measurement M ethods.

Working in Float mode

Work in Float mode if you do not want to initialize a survey. Start the
survey and select Initialization. When the Initialization screen
appears, pressmt . Set the Method field to No initialization and

Press el
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RTK Initialization Methods

If base corrections are being received and there are four or more
satellites, the survey can beinitialized. A survey must be initialized
before centimeter-level surveying can begin.

Use one of the following methods to initialize dual-frequency RTK
surveys:

«  Known Point
. New Point
. Initializer Bar/Plate

If the rover receiver has the On-The-Fly (OTF) option installed,
initialization is performed automatically. The New Point method is not
available, but you can initialize on a known point. To do this, select
Survey / Initialization and press( it ],

Note — At least five L1/L2 satellites are required for OTF
initialization. After initialization, at least four satellites must be
tracked. If the number of satellites drops below four, the survey must
bereinitialized.

Use one of the following methods to initialize single-frequency RTK
surveys:

. Known Point
. New Point
. Initializer Bar/Plate
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Table 12.1 summarizes methods of initializing a real-time kinematic
survey, and the time required for each method.

Table 12.1  Initializing a Real-time kinematic survey

Time required for each initialization method

Survey and Known Point Initializer New Point OTF Range
receiver type Bar/Plate (km)
RTK ~15s (5+ SVs) ~20m No <10
Single-frequency ~30s (4 SVs)

RTK ~15s (5+ SVs) ~60 s, No <10
Dual-frequency ~30s (4 SVs) 5+ SVs

RTK ~15s (5+ SVs) No ~60 s, <10
Dual-frequency ~30s (4 SVs) 5+ SVs

with OTF

Note — Initialization must be maintained throughout the survey by
continuously tracking a minimum of four satellites. If initialization is
lost at any time, reinitialize and then continue the survey.

After initialization, the survey mode changes from Float to Fixed. The
mode remains Fixed if the receiver continuously tracks at least four
satellites. If the mode changes to Float, reinitialize the survey.

Multipath

Initialization reliability depends on the initialization method used and
on whether or not multipath occurred during the initialization phase.
Multipath occurs when GPS signals are reflected off objects (such as
the ground or a building).

The occurrence of multipath at the GPS antenna adversely affects GPS
initializations and solutions:

. If initialization is by the Known Point or Initializer Bar method,
multipath can cause an initialization attempt to fail.
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If initialization is by the OTF or New Point method, it is
difficult to detect the presence of multipath during the
initialization. If there is multipath, the receiver may take along
timeto initialize or it may not initialize at all. See
Recommended RTK Initialization Procedure, page 328.

Theinitialization processin Trimble receiversisvery reliable but if an
incorrect initialization does occur, Trimble's RTK processing routines
detect it within 15 minutes (if the mode has remained Fixed). When the
error is detected, the receiver automatically discards the initialization
and issues awarning.

Note — If you survey points with a bad initialization, position errors
result. To minimize the effect of multipath during an OTF
initialization, move around.

On-The-Fly (OTF) Initialization

If asystem has On-The-Fly (OTF) capability, initialization is
automatic. Wait for the system to initialize. When the statusline shows
RTK=Fixed, the survey isinitialized and you can start to measure points.

Known Point Initialization

To perform a Known Point initialization:

1.

2
3.
4

Position the rover antenna over a known point.
From the Survey menu, choose Initialization.
Set the Method field to Known Point and press -

Enter avaluein the Point name field. (This must be the name of
aknown point in the Trimble Survey Controller software
database.) While till in the Point name field, pressTst ],
Select the point from the list of known points.

Enter values in the Code and Antenna height fields, and make
sure that the setting in the Meas. to field is correct.
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6. When the antennais centered and vertical over the point, press

CStrt ] OF el -

The data collector starts to record data, and the static icon (see
page 42) appearsin the status line.

Keep the antenna vertical and stationary while datais recorded.

7.  When thereceiver isinitialized, the results are displayed and
the ok softkey appears. Pressit to accept the initialization.

8. If theinitialization fails, the results are displayed. The Trimble
Survey Controller software asksif you want to retry. Press[ Yes ]
or .

New Point Initialization (No OTF)
To perform aNew Point intialization:

1. Position the rover antenna a distance away from the base
receiver.

{Q} Tip — Trimble recommends that you use a bipod attached to the range
= pole when using this method.

2. From the Survey menu, choose Initialization.
Set the Method field to New Point and press -

4. Enter valuesfor the Point name, Code, and Antenna height
fields.

5. When the antennais centered and vertical over the point, press
or L)

The data collector starts to record data, and the static icon
appears in the status line.

Keep the antenna vertical and stationary while datais recorded.

6. When thereceiver hasinitiaized, the ok softkey appears.
Pressit to store the point.
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Using the Initializer Bar

There are two waysto initialize a Trimble 4600L S receiver using the
Initializer Bar method.

Method 1 (Slot method)

1.

Attach the roving antennato theinitializer bar as shown in
Figure 12.5.

With a pocket compass, measure the azimuth from the base
antennato the rover antenna. This value should be accurate to
20°. Also measure the vertical offset of therover antenna. If the
antennas at the base and rover receivers are identical, the
vertica offset is zero.

From the Survey menu, choose Initialization.
Set the Method field to Init bar (slot) and press -

In the Azimuth field, enter the value measured with the pocket
compass. Enter appropriate valuesin the Horizontal offset and
Vertical offset fields.

Note — The horizontal offset is 0.25 m. Thisisindicated on the
bar.

When the rover antennais properly attached and aligned, press

CStart | OF Lred-

The data collector starts to record data, and the static icon
appears in the status line.

When the receiver has initialized, the results are displayed and
the oc ] softkey appears. Pressit to accept the initialization.
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Figure 12.5 shows the initializer bar setup using Method 1 (the Slot
method).

Radio
antenna

4600LS 4600LS

Initializer bar

Figure 12.5 Initializer bar — method 1 (slot method)
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Method 2 (Notch method)

If the rover is subsequently initialized during the survey, it is possible
to leave the antenna on the range pole and lean/plumb it against the
initializer bar in the notch provided (see Figure 12.6). The procedure
issimilar to Method 1 but you set the Method field to Init bar (notch),
and enter the height of the rover antennainstead of the vertical offset.
The horizontal offset is0.35 m. Figure 12.6 shows the initializer bar
setup using Method 2 (the Notch methaod).

4600LS

Radio
antenna

4600LS Range pole

Initializer bar

Figure 12.6 Initializer bar — method 2 (notch method)

Note — With this method, the tip of the range pole must be level with
the base mark.
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Recommended RTK Initialization Procedure

This section describes the procedure that Trimble recommends for
performing a check on a New Point or an OTF RTK initialization.

Minimize the chance of surveying with a bad initialization by
adopting good survey techniques. A bad initialization occurs when the
integer ambiguities are not correctly resolved. The Trimble Survey
Controller software automatically reinitializes when thisis detected,
but cannot do so if you end the survey too soon. As a precaution,
always perform the RTK initialization described below.

When initializing, always choose a site that has a clear view of the sky
and is free of obstructions that could cause multipath.

Note — Known Poaint is the quickest method of initialization when
known points exist.

To perform aNew Point or OTF initialization:

1. Initiadize the survey using the New Point or OTF method of
initialization.

—\Q’— Tip — When performing an OTF initialization, move around. This reduces
= the effect of multipath.

2. When the system isinitialized, establish amark about 9 meters
or 30 feet from where the initialization occurred.

3. Conduct a static point measurement over the mark. Once thisis
done, discard the current initialization.

4. If using an adjustable height range pole, change the height of
the antenna by approximately 8 inches.

5. Reoccupy the mark observed in Step 2, and reinitialize the
survey using the Known Point method of initialization.
Remember to enter the new antenna height details.

Follow this procedure to substantially minimize the occurrence of a
bad initialization.
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Measuring a New point creates a Known point on which the first
initialization istested. Changing the antenna height moves the GPS
antenna from the environment in which the test point wasiinitially
surveyed. Always enter the new antenna height before starting the
Known Point initialization.

Postprocessed Initialization Methods

In a postprocessed survey initialization must be gained to attain
centimeter-level precisions.

Use one of the following methods to initialize dual-frequency
postprocessed (PP) kinematic surveysin the field:

e On-TheFly (OTF)
«  Known Point
« New Point

Note — The OTF receiver option is not necessary for postprocessed
OTF initializations.

Use one of the following methods to initialize single-frequency PP
kinematic surveysin thefield:

*  Known Point
*  New Point
Always collect sufficient raw data when using these methods.

Table 12.2 shows the time required to initialize a postprocessed
kinematic survey using the various initialization methods.

Table 12.2  Trimble PP Kinematic Initialization Times

Initialization method 4 SVs 5 SVs 6+ SVs
L1/L2 OTF initialization N/A 15 min 8 min
L1/L2 New Point initialization 20 min 15 min 8 min
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Table 12.2  Trimble PP Kinematic Initialization Times (Continued)

Initialization method 4 SVs 5 SVs 6+ SVs

L1 New Point initialization 30 min 25 min 20 min

Known Point initialization at least four epochs

Note — In a postprocessed survey, collect enough data during
initialization so that the WAVE™ processor can successfully process
it. Table 12.2 shows Trimble's recommended times.

After initialization, the survey mode changes from Float to Fixed. The
mode remains Fixed if the receiver continuously tracks at least four
satdllites. If the mode changes to Float, reinitialize the survey.

Note — If you do an On-The-Fly initialization in a postprocessed
kinematic survey, it is possible to measure points before initialization
is gained. The GPSurvey software can back-process the data later to
give afixed solution. If you do this but lose lock on the satellites while
initializing, re-measure any one of the points that you surveyed before
lock was | ost.

To work without initializing the survey (in Float mode), start a survey
and select Initialization. When the Initialization screen appears, press
Cwit . Set the Method field to No initialization and press &)

On-The-Fly (OTF) Initialization

If you are using a dual-frequency receiver, the initialization process
begins automatically when at least five L1/L 2 satellites are being
tracked.

Known Point Initialization

In a postprocessed survey you can initialize on:
e apoint measured previously in the current job

e apoint that you will provide coordinates for later (before the
datais postprocessed)
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For instructions on how to do a Known Point initialization see
page 323.

New Point Initialization

In a postprocessed survey, you can change the initialization timesiif
necessary. The default times are Trimble's recommended minimum
times. For instructions on how to do a New Point initialization see
page 324.

Swapping Bases During a Real-Time Rover Survey

If you are using multiple bases on the same frequency, you can swap
bases during the rover survey. For more information, see Operating
Several Base Stations on One Radio Fregquency, page 290.

To swap bases, do the following:
1. From the Survey menu, select Swap base receiver.

The Select base station screen appears. It shows all the base
stations operating on the frequency you are using. The list
shows the station index humbers of each base and the reliability
of each. Highlight the base you want to use and press ).

Note — When you change to a different base, you need to performan
initialization. If the receiver has OTF capability, the initialization
starts automatically.
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Ending a Rover Survey

When you have measured or staked out all points required, do the
following:

1. From the Survey menu, choose End survey.

Press to confirm the instruction. The Trimble Survey
Controller software asksif you want to power down the
receiver. Press again to power down the receiver.

2. Turn off the TSC1 data collector before disconnecting the
equipment.

3. Returnto the base station and end the base survey (see Ending a
Base Survey, page 304.)
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Introduction

This chapter shows how to perform a calibration in the field, both
manually and automatically. Before reading it, you should be familiar
with Chapter 5, Coordinate Systems. Thereis also useful information
about base station coordinates on page 280.

When to Calibrate

For a GPS survey or a survey that combines GPS measurements and
conventional measurements with local control points, aways
complete a calibration before staking out any points, or computing
offset or intersection points.

For a survey that uses conventional measurements only, no calibration
isrequired.

Notes and Recommendations

*  You can perform a calibration using one of the rea-time GPS
Survey Stylesin the Trimble Survey Controller software. Do a
manual calibration, or let the Trimble Survey Controller
software do it automatically. If al the points have been
measured, thereis no need to connect the TSC1 data collector to
areceiver during a manual calibration.

e Multiple calibrations can be performed in one job. The last
calibration performed and applied is used to convert the
coordinates of all previously surveyed pointsin the database.

*  You can use up to 20 points for acalibration. Trimble strongly
recommends a minimum of four three-dimensional local grid
coordinates (N, E, E) and four observed WGS-84 coordinates,
with the local projection and datum transformation parameters
(the coordinate system). This should provide adequate
redundancy.

334  Trimble Survey Controller Reference Manual Volume 2



Calibration 13

Note — You can use a combination of one-dimensional,
two-dimensional, and three-dimensional local grid coordinates.

If no projection and no datum transfor mation are defined, you must
have at least one 2-dimensional grid point.

If the coordinate system is not specified, the Trimble Survey
Controller software calculates a Transverse Mercator projection
and a three-parameter datum transformation.

e Use Trimble Geomatics Office, Data Transfer, Trimble Survey
Office, GPSurvey, TRIMMAP™ software, or ASCII transfer to
upload control points.

»  Be careful when naming pointsthat areto be used in a
calibration. First familiarize yourself with the database search
rules on page 211.

*  The set of WGS-84 coordinates must be independent of the set
of grid coordinates.

*  You select the grid coordinates. Select the vertical coordinates
(Elevation), the horizontal coordinates (Northing and Easting
values), or al of these together.

e Placethe calibration points around the perimeter of the site. Do
not survey outside of the area enclosed by the calibration points,
asthe calibration is not valid beyond this perimeter.

e Theorigin of the horizontal adjustment in a calibration is the
centroid of the measured calibration points. The origin of the
vertical adjustment isthefirst point in the calibration that has an
elevation.

*  When reviewing acalibration point in the database, notice that
the WGS-84 values are the measured coordinates. The grid
values are derived from these, using the current calibration.

Theoriginal keyed-in coordinates remain unchanged. (They are
stored el sewhere in the database as a point with the Type field
showing Keyed in coordinates and the Sored as field showing
Grid.)
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When you are calibrating a no projection, no datum job, (where
Ground coordinates are required after calibration) you must
define the reference elevation (average site elevation). When
the job is calibrated, the reference elevation is used to compute
the scale factor for the projection, using the inverse of the
ellipsoid correction.

When Grid coordinates are specified, the scale factor in the
projection is set to one after a site calibration.

When you are calibrating a Scale-only job, the scale factor
specified in the Scale-only job is used as the scale factor in the
projection after calibration.

Performing a Manual Site Calibration
To calibrate a survey manually the genera procedureis as follows:

1.

5.
6.
7.

Key in, upload, or use aconventional instrument to measure the
grid coordinates of the control (calibration) points.

Check or set the calibration tolerances (see Site Cdlibration,
page 137).

M easure the control points using GPS.

Name or select the pairs of pointsto be used for the calibration.
A pair of points consists of the grid coordinates and the
WGS-84 coordinates for the same point.

Perform the calibration.
Check residuals, and recalibrate if necessary.
Apply the calibration.

Note — Before starting a manual calibration, read the Notes and
Recommendations at the beginning of this chapter.
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The following steps describe how to select the points for acalibration
and then perform the calibration using the Trimble Survey Controller
software. Do this once you have entered grid coordinates, checked the
settings in the Survey Style, and measured the points using GPS.

1.  From the main menu, choose Survey. Select areal -time Survey
Style.

2. From the Survey menu, choose Site calibration. The Site
calibration screen appears.

3. Pressaid |, The Calibration point screen appears as shown in
Figure 13.1.

Calits ation point
Grid peint: Nail A
GPS paint: Mail A-GF5
Use LxHer ipontal & ver tical

f i B0 m’ﬂﬁnﬁ:dvr;ﬂ'aﬁ

Figure 13.1 Calibration point screen

4. Enter the name of the grid point. To do this, highlight the Grid
point field and press[Tst ], Select a point that you have keyed
in, uploaded, or measured using a conventional instrument. Do
the same for the GPS point field. The two point names do not
have to be the same, but they should correspond to the same
physical point.

Set the Use field as required. Choose whether to use the vertical
coordinate of the grid point, the horizontal coordinates, or both
horizontal and vertical coordinates.
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5. Presstk ], The Ste calibration screen appears, as shown in

Figure 13.2.
Site calibration
Paint HResid ¥ Resid  Use

il & 0.000m  0000m  HY

., . .L = m
9} Saosa RTK=Fixed RMS=24
Eesults fans

Figure 13.2  Site calibration screen

Theresidualsfor each point are not displayed until at |east three
3D points are included in the calibration to provide redundancy.

6. Press[Fesfts] to see the horizontal and vertical shifts that the
cdibration has calculated. The Calibration results screen
appears, as shown in Figure 13.3.

~ ) ik =0,071m
63 B o RTK=Fined RMS=E

Figure 13.3  Calibration results screen

7. Toadd more points, press K& to return to the Calibration
screen.

8. Repeat Steps 3 through 6. Continue until all the points are
added.
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9. Do oneof thefollowing:

— If theresiduals are acceptable, press to store the
calibration.

— If theresiduals are not acceptable, reca culate the
calibration.

Recalculating a Calibration

Recalculate a calibration if the residuals are not acceptable, or if you
want to add or delete points. Recalculate using one of the following:

— some of the points

— only the horizontal component of a point

— only the vertical component of a point
To recalculate a calibration:

1. From the main menu, select Survey. Select areal-time Survey
Style.

2. From the Survey menu, choose Ste calibration.
3. Do one of thefollowing:

— Toremove (exclude) a point, highlight the point name and
press Telete |,

— Toaddapoint, press( A& 1. For moreinformation, see Step
4 on page 337.

—  To change which components are used for a point,
highlight the point name and press £.J- Change the Use
field as required. (Choose whether to use the vertical
coordinate of the grid point, the horizontal coordinates, or
both horizontal and vertical coordinates.)

4. Pressay | to apply the new calibration.
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Note — Each calibration calculation is independent of the previous
one. When a new calibration is applied, it overwrites any previously
calculated calibration.

Using Auto Calibrate

A calibration calculates the parameters needed to convert the
GPS-measured coordinatesinto local grid coordinates. During an RTK
survey, the Trimble Survey Controller software can do this
automatically. When you use the Auto calibrate function, it
automatically computes and stores a calibration every time a
calibration point is measured.

In general, to calibrate a survey automatically:

1. Keyin, upload, or use a conventional instrument to measure the
grid coordinates of the local control paints.

2. Setthe Auto calibrate field to Yes.

3.  Use GPSto measure the calibration points.
These three steps complete the automatic calibration.
The following steps are optional:

4. Inspect the calibration results.

5. Changetheresultsif they are unsatisfactory.

Note — Carry out the complete calibration before staking out any
points, computing offset and/or intersection points, or computing a
resection from GPS points.
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Keying In Grid Coordinates

To key in grid coordinates:

1.

From the main menu, select Key in/ Points. The Key in/Point
screen appears. Move the highlight to the Point name field and
press .

Type the point name. Press ).
Type details or features of the point in the Code field. Press

ral-

Set the Type field to Coordinates. Check that the coordinate
fields are North, East, and Elevation. If they are not, press [Ostins]
and change the Coordinate view setting to Grid. Key in the
known grid coordinates and press e

Set the Search classfield to Control. (This ensuresthat the point
is not overwritten by a measured point.) For more information
on Search class rules, see Database Search Rules, page 211.

Repeat Steps 2 and 3 for all grid coordinate points. Then press
&) or to return to the Key in screen. Press &) again to
return to the main menu.

Uploading Grid Coordinates

Upload coordinates using Trimble Geomatics Office, Data Transfer,
Trimble Survey Office, GPSurvey, or TRIMMAP software, or ASCI|
transfer. For more details see Data Transfer Between the TSC1 and the
Office Computer, page 156.

Make sure that these coordinates are:

uploaded as grid coordinates (N, E, E), not as WGS-84
coordinates (L, L, H)

Control class points
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Using a Conventional Instrument to Measure Grid Points

Please see Station Setup, page 468.

Setting Auto Calibrate to Yes

To set Auto calibrateto Yes;

1.

From the main menu, choose Survey. The Sdlect Survey Syle
menu appears.

Highlight your RTK Survey Style and press[Eit 1. The menu
that appears has the same name as the RTK Survey Style that
you added.

Select Ste calibration. The Ste calibration screen appears.

Set the Auto calibrate field to Yes. (To change the calibration
tolerances see Site Calibration, page 137.) Press to accept
the screen. This takes you back to the menu for the chosen
Survey Style.

Press or K& to return to the Select Survey Syle menu.
Press (&<] again to return to the main menu, or to access
the Survey menu.

Using GPS to Measure Calibration Points

Use GPS to survey the points. The Trimble Survey Controller
software automatically matches the grid points to the WGS-84 values
and then calculates, stores, and applies the calibration.

When one point has been calibrated or a projection and datum
transformation have been defined, the " ] softkey appears. You can
use this to navigate to the next point.

As you measure another calibration point, the new calibration is
calculated, stored, and applied to the job.
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To measure a calibration point:

1.
2.

From the main menu, choose Survey.

From the Select Survey Syle menu, choose your RTK Survey
Style.

Select Measure points. Arrow down and change the Type field
to Calibration point.

Access the Grid point name field and presstst_1. A list of
keyed in grid coordinates appears. Highlight the point to be
measured and press £e). The point nameisinserted into the
Grid point name field.

Tip — If you have not yet keyed in the grid coordinates for this point, press
while the cursor is in the Point name field. The Key in/Point screen
appears. Enter the coordinates and then press £ie)-

The GPS point name field isfilled in by the Trimble Survey
Controller software depending on the settingsin the Calibration
point name field in the Ste calibration option in the Survey
Style.

Enter values for the Code and Antenna height fields. Press
to accept the screen.

When the antenna is centered and vertical over the control
point, press or £eJ- The data collector starts to record
data.

Keep the antenna vertical and stationary while datais recorded.

When the preset required time has el apsed, the softkey
appears. Inspect the precisions. If they are satisfactory, press
to store the point.

The calculations are then done automatically and the results are
stored. While thisis happening, the following messages appear:

Please wait. Storing point
Calculating calibration
Storing calibration
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10.

Note — When the Trimble Survey Controller softwareis
performing an automatic calibration, the results of the
calibration are not normally displayed. However, if a
calibration exceeds the tolerances that have been set, the
residuals are displayed. For more information, see the next
section.

Enter the next calibration point name in the Point name field
and press . The graphical display screen appears, with the
azimuth and distance to the next point displayed on the right.

To use the arrow display, start moving with the TSC1 data
collector held in front of you as normal. The arrow pointsin the
direction of the next calibration point. Walk towards the point.
About 10 feet (or three meters) from the point, the arrow
disappears and the point is displayed. For moreinformation, see
Using the Graphical Display to Navigate, page 400.

When the point is located, press KE).

Go back to Step 4 and measure the next calibration point.
Repeat the procedure until all the calibration points are
measured.

If Calibration Tolerances Are Exceeded

The calibration residuals are only displayed if the calibration
tolerances are exceeded.
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The residuals appear in the Site calibration screen, as shown in
Figure 13.4.

Site calibration
Poind HREesid VResid LUas
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Figure 13.4  Site calibration screen

Should this happen, consider removing the point with the most
extreme residuals:

» If at least four points are left after removing that point,
recalibrate using the remaining points.

» If not enough points are left after removing that point, measure

it again and recalibrate.

It may be necessary to remove (and measure again) more than one
point.

To remove a point from the calibration calculations:
1. Highlight the point name and press £e)-
2. Change the setting in the Use field to Off and press ).

The calibration is reca culated and the new residuals are
displayed.
3. Press[Amyy ] to accept the calibration.
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Inspecting the Results of an Automatic Calibration
To view the results of an automatic calibration:

1. From the Survey menu, choose Ste calibration. The Ste
calibration screen appears.

2. Pressresiis] to see the Calibration results screen. For more
information, see Figure 13.3 on page 338.

Changing the Results of an Automatic Calibration

To change a calibration that has been calculated using the Auto
calibrate function, select Ste calibration from the Survey menu. Then
proceed as described in Performing a Manual Site Calibration,

page 336.
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14 Instrument Menu

Introduction

If the TSC1 data collector is connected to a GPS receiver or a
conventional instrument, this menu appears when you choose the
[ nstrument icon from the main menu.

Items in the Instrument menu depend on the equipment that is
connected to the TSC1. If thisisa GPS receiver, the items are:

Satellites

Position

Copy receiver files (optional—this depends on what receiver
you use)

Receiver status

Options

Remote controller

Navigate to point

If aconventional instrument is connected to the TSC1 data collector,
the itemsin the Instrument menu are:

Satellites

Station setup details
Target

Instrument controls (optional—thisis available when aservo or
robotic instrument is connected)

From the main menu, select Instrument / Satellites. The
Instrument/Satellites screen displaystext (list) or agraphical (plot)
information about the satellites being tracked by the receiver.

For information about the satellite icon in the status line, see Table 3.4
on page 44.
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Satellite List Screen

Inthelist of satellites, each horizontal line of data relates to one
satellite. A satellite isidentified by the space vehicle number in the SV
column. Azimuth (Az) and elevation (Elev) define a satellite's position
in the sky. The signal-to-noise ratios (SNRL1 and SNRL?2) indicate the
strength of the respective GPS signals. The greater the number the
better the signal. If L1 or L2 are not being tracked, then ----- appears
in the appropriate column. See also Table 14.2 on page 350.

The check mark on the | eft of the screen indicates whether the satellite
isin the current solution. See Table 14.1.

Table 14.1  Explanation of check marks

Situation What a check mark indicates

No survey is running Satellites being used in the current
position solution

RTK survey is active Satellites common to the base and
rover receivers

Postprocessed survey is running Satellites for which one or more
epochs of data have been collected

To obtain more information about a satellite, highlight its number and
pressio_], |n the Instrument / Satellites/ Info screen, pressPev ] or
to select the desired satellite. Alternatively, enter the SV number
from the keypad. To disable the tracking of satellites, press isabie]
When a satelliteis disabled in this way, the softkey changesto
[(Enable ], Press it to enabl e the satellite again.

Note— If you disable a satellite, it remains disabled until you enable it
again. Thereceiver storesthe fact that a satellite is disabled, even
when it is turned off. WAAS satel lites cannot be disabled.
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Figure 14.1 shows atypical list screen.
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Figure 14.1 Satellite list screen

In area-time survey, press to see which satellites are being
tracked by the base receiver. No values appear in the Az and Elev
columns, as this information is not included in the correction message
broadcast by the base.

Note — The softkey is not availableif you are using a
Series 4000 receiver.

Table 14.2 explains the letters that appear in the SNRL1 and the
SNRL2 columns.

Table 14.2  Letters in SNRL columns

Letter Explanation

c C/A-code is being tracked

X P-code is encrypted and the cross-correlation technique is being
used in the calculations

e P-code is encrypted and Trimble’s Super-trak™ technology is
being used in the calculations
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In a postprocessed survey, L] appears. Pressit to display alist of
cyclestracked on the L1 frequency for each satellite. Figure 14.2
shows an exampl e of thislist.

Inatrument Sabellites
oW Az Bey  Ceill Ttll:l..1
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Figure 14.2 L1 satellite list screen in a postprocessed survey

The value shown in the CntL1 column is the number of cycles on the
L1 frequency that have been tracked continuously for that satellite.
Thevalue shown inthe TotL1 column isthetotal number of cyclesthat
have been tracked for that satellite since the start of the survey.

With adual-frequency receiver, (2] appears. Pressit to display alist
of cyclestracked on the L2 frequency for each satellite.

The[sw ] softkey appears. Pressit to return to the origina screen and
view information about the signal-to-noise ratio for each satellite.
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Satellite Plot Screen

Use[Pit ] and to toggle between the list and plot screens.
Figure 14.3 shows atypical plot screen.

Inairument 3 atellites

- -

N T >
t s A
{8 30
| ] ]
I 1B 18 a2 . .'I
'\. . S
BT
;]E E)m_uu’ltTh'lﬁdeHElm
| Lisi | Fan | |&II |

Figure 14.3 Satellite plot screen

In the plot screen:

»  Theoutside circle represents the horizon or 0° elevation.
»  Theinner dashed circle represents the elevation mask setting.

*  The SV numbers on the diagram are placed in the position of

that particular satellite.

*  Thezenith (90° elevation) is the center of the circle.

» Satellitesthat are tracked but not in the solution appear in
reverse video (white on black).

The plot screen can be oriented towards north, or towards the sun if
you do not know where north is. Press s _] to orient the display

towards the sun.
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Position
From the main menu, salect Instrument / Position.

If the antenna height is defined, the software computes the position of
the roving antenna:

e PressB=e | to display the position of the base antenna as well.

e Pressmtos] to determine whether the position is shown as
WGS-84, Locdl, or Grid.

Copy Receiver Files

This option isonly displayed when a 4600L S receiver, or a GPS Total
Station 4800 or 4700 receiver, isin use. Use this option to copy and
delete files in the connected receiver.

From the main menu, select Instrument / Copy receiver files. The
Copy receiver fileslist appears. Thisisalist of al files stored in the
receiver.

Note— If afileisin use, a padlock icon (121) appears next to the file
name. You cannot copy or delete the file while it is being used.

To see more information about afile:
»  Highlight the file name and press[mf_],
To delete afile:
»  Highlight the file name and press [Dekte ],
To undelete afile:
e Pressikete], highlight the file name and press ).
To copy files to the Trimble Survey Controller software:
1. Select thefile(s) to be copied:
—  To copy onefile, highlight the file name and press £.J.
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—  Tocopy morethan onefile, highlight thefirst file and press
/1. Then highlight the next file and do the same. When
all thefilesthat are to be copied are highlighted, press

el

— Tocopy all files, pressA ] and then press e

2. The Copy fileto TSC1 screen appears. If a PC card isinserted,
an extrafield called File location appears. Select Main memory
or PC card and press[Start |,

3. When thefiles have been copied a message appears:
Copy file. Copy completed successfully

4, Press[o&]to return to the Instrument menu.

Receiver Status
From the main menu select Instrument / Receiver status.

The screen displays the power and memory status of the connected
GPS receiver, the GPS time (in seconds), and the GPS week.

Press to display the contents of the error log from the receiver.

Options
From the main menu, select Instrument / Options.

The screen displays the configuration of the connected GPS receiver.
It includes information such as the serial number, the firmware
version, and hardware and firmware options.
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Remote Controller
From the main menu, salect Instrument / Remote controller.

This gives you access to Trimble's Remote Controller software
functionality using the Trimble Survey Controller software. You can
useit to view and set valuesin the receiver, such as NMEA output.

The Remote Controller function is based on the front panel of a Series
4000™ receiver. Figure 14.4 shows the first screen that appears.

Fiemote coniroliss
L

- | q. )
5 O RTK=Fined RMS=d
wrcion T

Figure 14.4 Remote controller screen

In the Trimble Survey Controller software, the softkeys correspond to
menu items. The hard keys(A), (B), (C), (G), (H), (M), and (N)
correspond to the menus. Use the hard keys( 0 Jto( 9 ) to enter
alphanumeric characters.

Press to return to the previous menu and press \E] to return to
the Trimble Survey Controller software.

& Warning — When you use the Remote Controller function in the Trimble
Survey Controller software, you can make settings in the receiver that can
affect the current survey. In some cases data can be lost.
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Navigate to Point

Itisnot essentia to havearadio link or asurvey running to navigate to
apoint. If thereis no radio link, all positions are autonomous. If radio
corrections are received but the receiver isnot initialized, all positions
are Float solutions.

If you are using a GPS receiver that can track WAAS signals, when the
radio link is down you can use WAAS positions instead of
autonomous positions. To use WAAS positions, set the WAASfield in
the Survey Styleto On.

Note — If you use the Navigate to point function with an external
display, the Trimble Survey Controller software uses the same Survey
Syle settings used in the previous survey.

The display does not work if that survey used a Survey Syle—such as
FastSatic—that has no External display (NMEA output) options. For
the display to work, the Enabled field in the External display (NMEA
output) option must be set to Yes. Access this field in the Sakeout
option for the Survey Syle you are using, or in the Options screen
when navigating to the point.

To navigate to a point:
1. From the main menu, select Instrument / Navigate to point.

2. InthePoint name field, enter the name of the point that you
want to navigate to.

3. Set the Navigate field. The options are To the point, From fixed
point, and From start position. The From fixed point and From
start position options both provide cross-track information in
the graphical screen display. For more information about these
see, page 402.

4. Enter avaueinthe Antenna height field and press . The
stakeout graphical screen display appears. The coordinate
differences are displayed, together with a graphical
representation of this.
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Figure 14.5 shows two screens with different display
configurations:

— Intheleft screen, the Display grid deltas field in the
Options screen is set to No.

— Intheright screen, the Display grid deltasfield is set to

Yes.
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Figure 14.5 Grid deltas — not displayed, displayed

5.  Usethegraphical display or the text display to navigate to the
point.

To use the arrow as a guide, start moving. Hold the TSC1 data
collector in front of you asnormal. The arrow pointsin the direction of
the point to be staked out. Walk forwards towards the point.

The direction arrow only works correctly when you are moving
forwards and holding the TSC1 data collector in front of you. In a
real-time survey, the display updates one position per second or five
positions per second, depending on the equipment used (see Fine and
Coarse Modes, page 399). If you are not sure how to use the arrow,
use the text side of the display to locate the point.
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About three meters (or ten feet) from the point, the arrow
disappears and the point is shown as a bull’s-eye symbol. Your
current position is shown as a cross. See Figure 14.6. When
these two symbols coincide, check the precisions and mark the
point if required.
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Figure 14.6 Navigate to point graphical display

When the screen display changes from an arrow to abull’s-eye and a
cross, the orientation of the display isfixed.

Station Setup Details

If the TSC1 data collector is connected to a conventional instrument,
select Instrument / Sation setup details to view the instrument type
and current station setup information.
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Instrument Controls
If the TSC1 data collector is connected to a servo or robotic

conventional instrument, the Instrument controls option appears. Use
this option to control the movement of the instrument. Figure 14.7

shows the screen that appears:

Inatrumest controls
Method: QEHO, & W
Turn to Hi: 7
Turn o VA: 7

g
LTI ek
|_Tarn_|Chy Face]

Figure 14.7 Instrument controls screen

If you are using a robotic instrument, you can use the TSC1 data
collector to operate the instrument remotely through radio
communication. This allows the TSC1 data collector to guide the
instrument to measure or stakeout points from the target (prism).

Turning the Instrument
Choose one of the following methods to turn the instrument:

e HA&VA
. Point name

HA & VA
Use this option to turn the instrument to a specified angle.

Do one of the following:

»  Enter the horizontal anglein the Turn to HA field to turn the
instrument to a horizontal angle only, and press [Tum ],
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*  Enter the horizontal anglein the Turn to HA field and the
vertical anglein the Turn to VA field to turn the instrument to a
horizontal and vertical angle, and press[Tun_],

Theinstrument turns to the angle(s) you entered.

Point Name
Use this option to turn the instrument to a specified point.
e Enter apoint name in the Point name field and press [ Tum ],

The instrument turns to the point you entered.

Changing the Face

To switch between Face 1 and Face 2 (direct and reverse) of the
instrument, press [Chy face],

The message Please wait. Instrument Turning appears and the instrument
turns to the opposite face.

Locating and Locking on to the Target

The Woystiek] softkey appears in the Instrument control s screen when you
operate the instrument remotely from the target (prism). Use the
softkey to turn the instrument towards the target when lock has been
lost.
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To turn the instrument towards the target:

1. Press[ystiek], The Joystick Mode screen appears, as shown in
Figure 14.8.

<Joystick Hode
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Figure 14.8  Joystick mode screen

2. Press®, ®, 0, or ® on the arrow keypad of the TSC1 data
collector to select adirection to turn the instrument. The
instrument will turn in the direction indicated by the solid/filled
arrow, as shown in Figure 14.9.
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Figure 14.9 Joystick mode screen—direction of instrument turning

Note — When the instrument is on Face 2, the up and down
arrows are reversed. For example, if you press(), the instrument
will turn in an upwards direction. If you press®, the instrument
will turnin a downwards direction.
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3. Select the same direction to increase the instrument turning
speed. The second directional arrow will become solid. Select
the same arrow to decrease the speed again.

4.  Press\E| or another arrow to stop the instrument from turning.
Thedirectional arrows will become hollow.

Theinstrument is now pointing towards the target.
To make the instrument locate and lock on to the target:
*  Press[Searh],

The message Searching... appears on the screen and the
instrument starts searching for the target.

The results of the search are indicated by the following status line
messages.

e Target Locked—indicates that the target has been located and
tracking locked.

»  Target Detected—indicates that the target has been located (when
the instrument isin servo mode).

*  No Target—indicates that the target was not located.

Target

If the TSC1 data collector is connected to a conventional instrument,
select Instrument / Target to view the target height and the prism
constant currently in use.
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Introduction

In aconventional survey, the only type of pointsthat you can measure
are topo points or check points. In a GPS survey, you measure points
by choosing one of several predefined point types.

In aGPS survey, the Survey Style (and so the survey type) you choose
determines the type of point(s) that can be measured. A single Survey
Style cannot measure every kind of point, so it is necessary to use
different Survey Stylesto measure different kinds of point. An RTK
Survey Style, for example, can be used to measure observed control
points, Rapid points, topo points, and calibration points, but to
measure a FastStatic point, you must use a FastStatic Survey Style.
For more information, see Chapter 7, Survey Styles.

This chapter shows how to change some survey settings. It shows how
to measure different types of point, and explains the quality control
records that are stored when a point is measured using GPS.

Note— For RTK surveys, initialize the survey before measuring points.

Default Point Name

When you start a new survey, the Trimble Survey Controller software
inserts a default value in the Point name field for atopo point, Rapid
point, and continuous point. This default point name is the next
available point name in the current job.

If no points of that type have been measured in the current job, the
Trimble Survey Controller software searches the last job and inserts
the next available point name. It does this so that you can download
several jobs into one Trimble Geomatics Office or Trimble Survey
Office project.

If you do not want to use the default point name that appears, change
the vauein the Point name field. Thisvaueincrementsonceapointis
measured.
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Point Name Incrementation

When measuring topo points, Rapid points, or continuous points, the
Trimble Survey Controller software automatically increments the
valuein the Point namefield.

For topo points, it is possible to change the value of thisincrement. To
do this, select Topo point from the option menu for the chosen Survey
Style. Set the Auto point step size field to the value the name should
increment by each time apoint is measured. A negative value
decreases the value in the Point name field.

Next Free Point Name Search

In Point name fields there is al fnd ] softkey that allows you to search
for the next avail able point name.

For example, if your job contains points numbered in the 1000's,
2000's and 3000's, and you want to find the next available point name
after 1000:

1. InthePoint namefield, press fd . The Find next free point
name screen appears.

2. Enter the point name you want to start searching from (in this
example, 1000) and press[ok_].

3. TheTrimble Survey Controller software searches for the next
available point name after 1000 and insertsit in the Point name
field.
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Survey/Measure Points Screen in a GPS Survey

From the main menu, choose Survey. Select a GPS Survey Style, then
select Measure points. The Survey/Measure points screen appears, as
shown in Figure 15.1.
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Figure 15.1 Survey/Measure points screen
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Enter a point name and change the Type field to the type of point to be
measured. (For more information about each type of point that can be
measured, see the following sections.) Enter avalue in the Antenna
height field and check the setting in the Meas. to field.

To change some settings for the current survey, press(optins |, |t is not
possible to change the current Survey Style or the system settings.

Note — You can view points that you have measured in the current job
graphically in the current job map. For more information, see Map of
Current Job, page 95.

Survey/Measure Points Screen in a Conventional
Survey

Please see Measuring Points, page 482.
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Measuring a Topo Point in a GPS Survey

You can measure a topo point in every type of survey except a
FastStatic survey.

To measure a topo point:
1. From the main menu, select Survey / Measure points.

2. Enter valuesin the Point name and Code fields (the latter is
optional) and change the Type field to Topo point.

3. Enter avaluein the Antenna height field and make sure that the
setting in the Meas to. field is correct.

4.  When the antennais vertical and stationary, press ) Or
to start recording data.

The static icon appears in the status line.

5.  Thelswe | softkey appears when the preset occupation time and
precisions have been reached. Pressit to store the point.

{Q} Tip — In the Survey Style, set the Auto store point field to Yes to

= automatically store the point when the preset occupation time and
precisions have been met.

Measuring a FastStatic Point
You can only measure a FastStatic point in a FastStatic survey.
Note — FastSatic surveys are postprocessed and do not need to be
initialized.
To measure a FastStatic point:
1. From the main menu, select Survey / Measure points.

2. Enter valuesin the Point name and Code fields (the latter is
optional).
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3. Enter avauein the Antenna height field and make sure that the
setting in the Meas to. field is correct.

4. Press £ Or to start measuring the point.

The softkey appears when the preset occupation timeis
reached (see Table 15.1). Pressiit to store the point.

Table 15.1 shows the occupation times for FastStatic surveys.

Table 15.1  Trimble FastStatic occupation times

Receiver type 4 SVs 5 SVs 6+ SVs
Single-frequency 30 min 25 min 20 min
Dual-frequency 20 min 15 min 8 min

{Q} Tip — No satellite tracking is necessary between measuring points. You

= can turn off the equipment.

Measuring an Observed Control Point

When the Trimble Survey Controller software measures an observed
control point, it stores a point when the preset number of epochs has
elapsed and the precisions have been attained.

To measure a observed control point:
1. From the main menu, select Survey / Measure points.

2. Enter valuesin the Point name and Code fields (the latter is
optional), and change the Type field to Observed control point.

3. Enter avaluein the Antenna height field and make sure that the
setting in the Meas to. field is correct.

Press o) Or to start recording data.

The Tswre | softkey appears when the preset number of epochs
and precisions are reached. Pressiit to store the point.
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Note — For an RTK survey, initialize the survey before starting to
measure the point. For a postprocessed kinematic survey, you can
start measuring before the survey isinitialized but you cannot store

Measuring a Rapid Point

A Rapid point is stored when the preset precisions are attained. There
iS o minimum occupation time and point storage is automatic.

To measure a Rapid point:
1. From the main menu, select Survey / Measure points.

2. Enter valuesin the Point name and Code fields (the latter is
optional), and change the Type field to Rapid point.

3. Enter avauein the Antenna height field and make sure that the
setting in the Meas to. field is correct.

4. Press £&q)or to start recording data. The point is
automatically stored when the preset precisions are reached.

Note — When using WAAS positions in a survey, the only type of point
you can store is a Rapid point.

Measuring Continuous Topo Points

Continuous topo points are stored automatically and continuously
after a preset time and/or distance once the required precisions are
reached.

In areal-time survey, the Trimble Survey Controller software can
measure aline of continuous offset points at the same time as aline of
continuous topo points.
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Measuring a Line of Continuous Points

To measure aline of continuous topo points:

1.
2.

From the main menu, select Survey / Continuous topo.

Set the Type field to Fixed distance continuous, Fixed time
continuous, or Time & distance continuous.

Note — For a postprocessed survey, you can only use the Fixed
time continuous method. The time interval is set to the same
value asthe logging interval.

Enter avalue in the Antenna height field and make sure that the
setting in the Meas to. field is correct.

Enter avauein the Horizontal distance field and/or the Time
interval field, depending on the method you are using.

If measuring Fixed distance or Time & distance continuous
points, set the Offset field to None.

Enter avaueinthe Sart point name field. Thisincrements
automatically.

Press measre] to start recording data, and then move along the
feature to be surveyed.

There is an audible beep every time a point is recorded.

Note — To change the distance interval, time interval, or offset
while measuring points, enter new values in the fields.

To stop measuring continuous points, press _Ed_],

Measuring a Line of Continuous Offset Points

To measure aline of continuous offset points:

1.
2.

From the main menu, select Survey / Continuous topo.

Set the Type field to Fixed distance continuous or Time &
distance continuous.
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3. Enter avauein the Antenna height field and make sure that the
setting in the Meas to. field is correct.

4. |f the Typefield is set to Time & distance continuous, enter a
valuein the Timeinterval field.

5. Enter theinterval in the Horizontal distance field, and change
the setting in the Offset field to None, One, or Two.

6. Enter avauefor the center linein the Sart point name field.
This increments automatically.

7. Enter the horizontal offset distance for Offset one (thefirst line
of offset points).

Note — Enter a left or a right offset. For a left offset, enter a
negative offset distance or use the and softkeys.

Enter the vertica offset distance for Offset one.

Enter avaue in the Sart point name field for Offset one. This
increments automatically.

10. If measuring two offset lines, repeat Steps 5 through 9 for
Offset two.

11. PressMeswe] t0 start recording data, and then move along the
feature to be surveyed.

There is an audible beep every time a point is recorded.

12. To stop measuring continuous offset points, press i ],

Calculating continuous offset points

The Trimble Survey Controller software cal culates continuous offset
points.

When three continuous points have been measured, the half-angleis
calculated between the two lines described by the three points. The
offset point isthen placed at a distance computed from the offset value
and the half-angle.
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For the first continuous point, the offset point is placed at right angles
to thelineto the next continuous point. For the last continuous point, it
is placed at right angles to the line to the previous continuous point.

These calculations ensure that the offset line stays parallel to the
continuous line of points.

Figure 15.2 shows how continuous offset points are cal cul ated.

— Direction of survey
* Measured point

o Offset point

'/‘ Offset distance (right)

Figure 15.2  Calculation of continuous offset points

The line between offset pointsis parallel to the lines between the
continuous points and is offset by the value specified.
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Measuring an As-Staked Point

You can only measure an as-staked point when performing stakeout
operations in areal-time GPS survey or a conventional survey.

In a GPS survey, apoint is staked out then measured. For more
information, see Chapter 17, GPS Stakeout. In a conventional survey,
the point is staked out then stored. For more information, see Staking
Out, page 501.

Measuring a Laser Point

Use alaser rangefinder to measure alaser point. For more
information, see Chapter 20, Laser Observations.

Measuring a Calibration Point

In area-time survey, you measure calibration points. Generally a
point in the database has keyed in grid coordinates and you measure it
asacalibration point using GPS. When you store the calibration point,
the Trimble Survey Controller software does one of the following
depending on the setting in the Auto calibrate field in the Survey
Style:

. If Auto calibrateis set to Yes, the software immediately
performs an automatic calibration using al calibration points
that have been surveyed.

e If Auto calibrateis set to No, the point is added to the
calibration and the Site calibration screen is displayed.

For more information, see Using GPS to Measure Calibration Points,
page 342.

Trimble Survey Controller Reference Manual Volume 2 373



15

Point Measurement Methods

Note — In the Ste calibration option in the Survey Syle, calibration
points are configured to be measured with the same settings as topo
points or observed control points. Calibration points are different in
that a softkey is available allowing you to navigate to the next
calibration point, and the Auto calibrate setting described above can
be used.

Measuring a Check Point

In a GPS survey, measure a point a second time. Give the second point
the same name as the first point. If the duplicate point tolerances are
set to zero (see Duplicate Point Actions, page 140), the Trimble
Survey Controller software warns that the point is a duplicate when
you try to store it. Select Sore as check to store the second point as a
Check class point.

In aconventional survey pressthesk | and measure the point. It is stored
as a Check class point. For more information, see Measuring a Check
Point, page 490.

Point Storage in the Trimble Survey Controller

Software

374

How you record a point determines how it is stored. Points are stored
either as vectors or as positions. For example, RTK points and
conventionally observed points are stored as vectors, while keyed-in
points, real-time differential points, and postprocessed points are
stored as positions.

From the main menu, select Files/ Review current job. A point record
contains information about the point such as the point name, the code,
the method, the coordinates, or the GPS data file name.

The Method field describes how the point was created.
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The coordinates are expressed as WGS-84, local, or grid coordinates,
depending on the setting in the Coordinate view field. To change a
Coordinate view setting, do one of the following:

e Select Configuration / Job / Units

»  Select Files/ Review current job, access the point record, and
press [Optons |

Note — Define a datum transformation and/or a projection if you want
to display local or grid coordinates for a GPS point. Alternatively,
calibrate the job.

Each point record uses the antenna height given in the previous
Antenna height record. From this, the Trimble Survey Controller
software generates a ground height or elevation for the point.

The Sored as field shows how the point was stored. Table 15.2 lists
possible values and their meanings.

Table 15.2  Point storage

Value What point is stored as

Grid Grid coordinates

Local Local geodetic coordinates

WGS-84 WGS-84 geodetic coordinates

ECEF WGS-84 Earth-Centered-Earth-Fixed X, Y, Z
coordinates

ECEF deltas WGS-84 Earth-Centered-Earth-Fixed X, Y, Z vector

Polar Azimuth, horizontal distance, and vertical distance.

This is a vector.

HA VA SD A horizontal circle reading, vertical circle reading (a
zenith angle), and slope distance. This is a vector.

HA VA SD (raw) A horizontal circle reading, vertical circle reading (a
zenith angle), and slope distance with no corrections
applied. This is a vector.

Mag.Az VA SD A magnetic azimuth, vertical (zenith) angle, and
slope distance vector.
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Table 15.2  Point storage (Continued)

Value What point is stored as

MHA MVA MSD A meaned horizontal angle from the backsight,
meaned vertical angle (a zenith angle), and meaned
slope distance. This is a vector.

MHA MHD MVD A meaned horizontal angle from the backsight,
meaned horizontal distance, and meaned vertical
distance. This is a vector.

Read the Sored asfield in conjunction with the Method field.

Note — Points stored as vectors are updated if the calibration or
coordinate system of the job changes, or the antenna height of one of
the source pointsis changed.

Points stored as WGS-84 coordinates (an offset point calculated using
the From a baseline method, for example) are not updated.

For GPS points, Quality Control (QC) records are stored at the end of
the point record. For more information, see Quality Control Records,
page 379.

Point Classification
When points are stored they have either one or two classifications.

e Pointsthat have been measured using GPS have an Observation
class and a Search class.

» Pointsthat have been keyed in, computed, or measured with a
conventional instrument or laser rangefinder have only a Search
class.

Observation class

For real-time surveys, the Observation classis L1 Fixed, L1 Float, or
L1 Code and precisions are recorded. For postprocessed surveys, the
Observation class is Autonomous and no precisions are recorded.
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Table 15.3 lists the Observation classes and resulting solutions.

Table 15.3 Observation classes

Observation class Result

L1 Fixed An L1 fixed real-time kinematic solution.

L1 Float An L1 float real-time kinematic solution.

L1 Code An L1 code real-time differential solution.
Autonomous A postprocessed solution.

WAAS A position that has been differentially corrected

using WAAS signals.

Search class

A Search class (see Table 15.4) is applied to a point when it is
measured, keyed in, or computed.

A Search classis used by the Trimble Survey Controller software
when details of apoint are required for stakeout or calculations (for
Cogo calculations, for example). When you select a point name, the
database is searched from the start down. The first search isfor a
Contral class point. If no point is found, the next searchiisfor a
Normal class point, then an As-staked point, then a Backsight class
point. If still no point is found, the final search isfor a Check class
point.
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Table 15.4 describes the different Search classes.

Table 15.4  Search classes

Search class

Description

Control class point

The highest order of Search class.

A Control class point can only be overwritten by
another Control class point.

Key in or upload Control points.

Points that are adjusted in a traverse are stored as
Control points.

Normal class point

Most points are usually measured as Normal class.

A Normal class point can only be overwritten by
another Normal class point later in the database, or by
a Control class point.

As-staked class point

If a point was staked out and then measured, it has an
As-staked classification.

Backsight class point

If a point was observed as a backsight or a resection
target in a conventional survey, it has a Backsight
classification.

Check class point

Check class is the lowest order of Search class that will
be found by the Trimble Survey Controller software
search rules.

Check class points can be overwritten by any class of
point except deleted points.

A Check point can only be measured; it cannot be
keyed in.

Deleted class point

When points are deleted in the Trimble Survey
Controller software, the original class is given the prefix
‘Deleted’. Deleted class points are not displayed in lists,
used in calculations, or found by database searches.

Note — Measured points have a Search class of Normal or lower.

For more information, see Database Search Rules, page 211.
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Quality Control Records

Quality Control (QC) records contain extrainformation about a point
measured by GPS. You can record QC recordsif the receiver has the
QC option installed.

This section covers three types of Quality Control records. QC1, QC2,
and QC3. If the receiver supports the recording of QC records, aQC1l
record is always stored. In addition, either aQC2 or QC3 can be
stored as well. QC2 and QC3 records contain similar information, but
cannot be stored together as they have a different format.

The Trimble Survey Controller software can store QC2 and QC3
records only when areal-time technique is used to measure points.

Note — If you intend to use real-time results with the Trimble
Geomatics Office or TRIMNET™ network adjustment software,
record QC1 and QC2 records for each point.

Use the point configuration to select what records are to be stored with
aparticular type of point. For atopo point, for example, do one of the
following:

»  Edit the Survey Style. To do this, select Configuration / Survey
Syles. Select the relevant Survey Style, then press(Eit |, Select
Topo point and set the Quality Control field as required.

*  From the Survey menu, choose Measure points. Set the Type
field to Topo point and press [wtns], Edit the Quality control
field as required.
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QC1 record

A QC1 record contains information about the quality of the GPS
position. See Figure 15.3.

QC1

Satellites (Min) 6
RDOP Max) 0.8
HDOP (Max) 0.4
VDOP (Max) 0.7
Positions used 4

Start week 893
Start second 422368
End week 893
End second 422381
RMS 13.6

Figure 15.3 Information in QC1 Record

Note — You can display the Sart and End timesin either alocal or
UTC date and time format, or GPSweeks and seconds. To change the
display, from the main menu, select Configuration / Controller /
Time/date and edit the GPStime display field as required.
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QC2record

A QC2 record contains more information about the quality of the GPS
position. QC2 contains the covariance matrix parameters that are used
by the TRIMNET software when it performs a network adjustment.

See Figure 15.4.
QC2
Satellites 6
Error scale P 0.005m
VCV xx 0.00000319
VCV xy —0.00000053
VCV xz 0.00000372
VCV yy 0.00000075
VCV yz —0.00000090
VCV zz 0.00000784
Figure 15.4 Information in QC2 Record
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QC3 record

A QC3 record contains more information about the quality of the GPS
position. QC3 contains the standard error values, error ellipse
statistics, and unit variance. See Figure 15.5.

QC3

Sigma north 0.001m
Sigma east 0.001m
Sigma elevation 0.003m
Covariance 0.000

Semi major axis 0.002m
Semi minor axis 0.001m
Orientation 7°34'00"
Unit variance 0.261

Figure 15.5 Information in QC3 Record
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Introduction

Feature coding is a method of describing each point using an
alphanumeric code. These codes are later processed by the office
software to generate plans.

Some feature codes also have attributes. An attribute is an extra piece
of descriptive information about a point.

Note — You can use attribute information in the Trimble Geomatics
Office, or Trimble Qurvey Office™ software. It is not necessary to
process the feature codes.

Attributes and feature codes are combined in a feature and attribute
library that can be uploaded to the TSC1 data collector. During a
survey, you can extract feature codes from this library quickly and
easily. Feature codes that have associated attributes prompt you to
enter the necessary attribute information, so the appropriate datais
always collected.

To use an existing feature and attribute library, upload it to the TSCL.
Once thisisdone, you can use the Trimble Survey Controller software
to add, modify, or delete feature codes from that library. You can also
use the TSC1 to create anew library.

Asyou work, assign a feature code to each point and enter any
corresponding attribute data. Later, use the office software to:

e download the points

e process the feature codes and attribute data

e automatically generate aplan

e export the attributesin arange of GIS export formats

Note — The Trimble Survey Controller software is able to maintain
multiple feature and attribute libraries.
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Uploading a Feature and Attribute Library

To upload a feature and attribute library file from the office computer
to the TSC1 data collector, use a package such as the Trimble
Geomatics Office, Data Transfer, Trimble Survey Office, GPLoad, or
TRIMMAP software.

Note — When using TRIMMAP, you can only upload feature codes to
create feature and attribute libraries in the Trimble Survey Controller
software. You cannot upload features with attributes using TRIMMAP.

Thefiletransfer is controlled by the office software. For more
information, see Data Transfer Between the TSC1 and the Office
Computer, page 156.

Creating a Feature and Attribute Library

Create afeature and attribute library using the Trimble Geomatics
Office, Trimble Survey Office or GPS Pathfinder® Office (Data
Dictionary Editor) software. Alternatively, use the Trimble Survey
Controller software.

Libraries created using the Trimble Geomatics Office (or Trimble
Survey Office) Feature and Attribute Editor utility or the GIS Data
Dictionary Editor utility can contain feature codes with attributes that
automatically prompt you for attribute entry. Features codes created
using the Trimble Survey Controller software, however, do not have
attributes associated with them.

To create afeature and attribute library in the Trimble Survey
Controller software:

1. Select Configuration / Feature & attribute libraries.
2. Press[few ],

3. Typethename of the new feature and attribute library and press
el

The Trimble Survey Controller software limits this name to 20
characters.
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4. Press £ again to accept the screen.

Note — It is possible to create libraries with the same name. Although
each of these is a separate entity, it is less confusing to use a different
name for each library.

Adding, Deleting, and Editing Feature Codes

386

If afeature and attribute library is uploaded to the Trimble Survey
Controller software, some of the feature codes can contain attribute
subrecords. Feature codes with attributes have an attribute icon ( &)
next to the code in the library.

Note — If the library being used contains attributes but no attributes
have been stored, the checkmark icon ( ¥ ) replaces the attribute icon
( @). If attributes have been stored, the lock icon (1) replaces the
attribute icon.

Once a feature code has attributes, that feature code cannot be added,
deleted, or edited using the Trimble Survey Controller software. To
change it, use the office software.

To add a feature code to afeature and attribute library:

1. Fromthemain menu, select Configuration / Feature & attribute
libraries.

2. Highlight the library name and pressEit_]. |f the library has no
features, the following message appears.

No features exist
3. Pressmew | and enter the new feature code.

The Trimble Survey Controller software limitsthe name of each
feature code to 20 characters.

4.  Press £ twice to accept the new feature code. When the first
feature codeisin, the ekt ] and softkeys appear. They are
discussed in the following sections.

5. Toadd another feature code to the library, press [lew ],
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To delete afeature code from afeature and attribute library:

1. Fromthemain menu, select Configuration / Feature & attribute
libraries.

2. Highlight the library name and press CEt .
3. Highlight the feature code to be removed and press ekt ],
4. Repest Step 3 for each feature code to be deleted.

To edit afeature code in afeature and attribute library:

1. Fromthemain menu, select Configuration / Feature & attribute
libraries.

Highlight the library name and press [CEit_].
Press &t ] and edit the feature code.

The Trimble Survey Controller software limits each feature
code to 20 characters.

Press twice to accept the edits to the feature code.
Repeat Steps 3 and 4 for each feature code to be edited.

Adding, Deleting, and Undeleting a Feature and
Attribute Library

To add anew feature code library see Creating a Feature and Attribute
Library, page 385. Do this at any time.

To delete afeature and attribute library, highlight the library name and
press [efete |,

When you press ekte ], the [Undelete] SOftkey appears. Pressit to retrieve a
deleted library.

Note — A deleted file stays on the Undelete list while memory spaceis
available. When the TSC1 memory starts to get full, the oldest deleted
fileisfinally deleted.
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Copying a Feature and Attribute Library
To make a copy of an existing feature and attribute library:

1.

Highlight the name of the feature and attribute library to be
copied and pressCwy 1. In the To name field, type the name of
the feature and attribute library to be created.

In the File location field, select a destination for the copied
library. This can be Main memory or PC card.

It is possible to copy alibrary to one that has the same name as
the original.

Press to create the duplicate library.

—\Q} Tip — Use this Copy function to distribute one feature and attribute library

= to several field crews.

Collecting Feature and Attribute Information

You can enter one or more feature codes in any Code field in the
Trimble Survey Controller software. The maximum number of
charactersin these fieldsis 42. To enter acode, key it in or select it
from a predefined library.

To select a feature code from afeature and attribute library:

1.

Make sure the appropriate library is selected. (To do this, access
the Code field and press [ty 1. Highlight the required library
name and press ). The current library has a check mark next
toit.)

To select afeature code from the library, do one of the
following:

—  Typethefirst letter(s) of the feature code required. This
highlights afeature code in the library that starts with the
letters you typed. If necessary, press () to move down until
the correct feature code is highlighted. Press toinsert
itinthe Codefield.
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—  Press(sp). When the library of codes appears, highlight the
required code, and press £] to insert it in the Code field.

3. To select another feature code, repeat Step 2.
4.  When al codes are entered, press s again.

Note — It isnot possible to select a different feature and attribute
library for the current job once a point with attributesis stored.

Names and Symbols

Feature code names that contain spaces appear in the Trimble Survey
Controller software with asmall dot between the words, FireeHydrant,
for example. These dots do not appear in the office software.

Some symbols are not supported in feature and attribute libraries, for
example! and [ ]. If you use unsupported symbols when creating a
library in the office software, the Trimble Survey Controller software
converts them to the underscore symbol *_' when they are uploaded.

Using Feature Codes with Predefined Attributes

You can use feature and attribute libraries that were created using
Trimble Geomatics Office's (or Trimble Survey Office's) Feature and
Attribute Editor or Trimble's GIS Data Dictionary Editor software to
store additional attribute information for feature codes. In the Trimble
Survey Controller software, these feature codes have an attribute icon
(%) next to the feature code in the library.

When entering attribute information, key in values or select them from
alist, depending on the library you created in the office software.

Note — Feature classifications defined in feature and attribute
libraries as Point, Line, or Area in the office software all appear as
Point features in the Trimble Survey Controller software.

It is possible to enter attribute data before measuring a point or while
measuring it. The softkey appears when feature codes with
attributes are used.
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50/— Tip — To make attribute data capture more efficient, use the office
= software to predefine default values, minimum and maximum ranges,
auto-generated times and dates, and well-structured menu options. If
using auto-generated times, make sure that the local time is set correctly
in the Trimble Survey Controller software.

Note — If you specify in the office software that field entry is not
permitted for an attribute, you cannot use the Trimble Survey
Controller software to enter that attribute data.

To enter attributes before measuring a point:

1. Enter the feature code and press[&wm ], A screen with the
feature code and attribute fields appears.

2. Enter valuesin the attribute fields.

The maximum number of charactersin text attribute fieldsis
usually 100. Your definition of afeature and attribute library
can specify fewer.

50/— Tip — Use the softkey to repeat the last stored set of attributes for
= the current feature.

The[Pe ] and softkeys appear when there are multiple feature
codes with attributes in the Code field. Use them to swap between
attributes.

To enter attributes while measuring a point:
1. Enter thefeature code. The At | softkey appears.
2. Pressmeaswe] t0 start measuring the point.
A screen with the feature code and attribute fields is displayed.

3. Enter valuesin the attribute fields. Press to accept the
attributes.

4. Press to store the point and the associated attributes.
Attributes are stored after the point is stored.
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5@} Tip — The Trimble Survey Controller software can automatically store the

= point while you are still entering attribute data. To enable this, set the Auto
store point option in the Survey Style to Yes.

Resurveying Points That Already Have Attributes

To stake out and re-measure points for which you already have
attribute data:

1.

If the job is not yet in the Trimble Survey Controller software,
upload it from the Trimble Geomatics Office, Trimble Survey
Office software.

Note — Upload relevant features and attributes as well as the
points.

From the Survey Style Survey menu, choose Sakeout.
Set the as-staked point details:

—  Set the As-staked name field to Design name

—  Set the As-staked code field to Design code
Stake out the points.

Measure the as-staked point.

The attribute data displayed for the point is the attribute data
that you entered previoudly. The defaultsin the feature and
attribute library are not used. Update the values as required.
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Entering Attributes for a Point Using Feature Codes
Without Predefined Attributes

Another way to enter attributes is through Note records using the
[ 1 softkey.

It is possible to enter several attributes for one point. For a point that
has a feature code of Tree, for example, you can enter itstype, height,
girth, and spread as attributes.

To enter attributes for a point using the =1 softkey:
1. Measure, key in, or compute the point.
2. Do one of thefollowing:
—  Press [ueny and select Key in/ Notes.
—  If the Key in/Note screen is already open, press [,

3. Enter thefirst attribute and pressC_: 1. Enter the dataand press
[(—=_Jagan.

If afeature code and attribute library is selected for the job, it
appears when you type the first letter of acode that isin the
library.

4. Enter the next attribute and press_: 1. The attributesfor atree,
for example, could be;

Type:Oak:Girth:1.0:Height:15:Spread:12
5. Repeat Step 4 until al attributes are entered, then press ).

—\Q/— Tip — Press to return to the screen where you stored the point
= without closing this window.

Note — Attributes collected using note records with[= 1 separators
are processed as note records in the Trimble Geomatics Office or
Trimble Survey Office software. For more flexibility in the office
software, collect attributes using attribute sub-records or features
from the feature and attribute libraries created in the office software.
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Control Commands

With feature codes, points that have the same code can be joined by
lines or represented by symbols on aplan. In atopographical survey,
for example, survey the center line of aroad and give it the code CL.
Then set up the office software (that processes the feature codes) so
that al pointswith the code CL are joined together.

If you survey the center line of two different roads, however, and the
points all use the code CL, the two center lineswill be joined together.
To prevent this, use the code CL START for the first point on the first
center line. Observe a succession of points with the code CL, then use
the code CL END for the final point on thefirst center line. These start
and end codes act as control commands.

Set up the feature code library for the office software to recognize

these commands—points for the two center lines will no longer be
confused.
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Introduction

/N

The Sakeout menu provides options for staking out coordinates, lines,
curves, slopes, and surfaces. Stakeout operations use the precision and
benefits of areal-time survey. Postprocessed survey techniques are not
used for stakeout.

To stake out aroad, see Chapter 18, Roading.

To stake out using a conventional instrument, see Staking Out,
page 501.

Warning — Do not stake out points and then change the coordinate
system or perform a calibration. If you do, these points will not be in terms
of the new coordinate system. They will also be inconsistent with points
staked out after the change.

General Procedure

396

When staking out apoint, set up the base receiver as usual and usethe
rover receiver to locate and stake out points.

Note — To stake out Grid coordinates, define a projection and datum
transformation. Trimble strongly recommends that you perform a full
site calibration before staking out any points.

To stake out a point:
1. Change the stakeout settings if necessary (see page 397).

2. Definethe point/line/curve/DTM. To do this, use one of the
following methods:

— keyindata
— upload afilefrom aPC

— calculate coordinates using one of the Cogo functions
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0.

From the main menu, choose Survey. From the Qurvey menu,
choose Sakeout. Then select what is to be staked out—Points,
Lines, Curves, or DTMs.

Initialize the survey.

Navigate to the point.

Stake out the point.

M easure the as-staked point (this step is optional).
Repeat Steps 5 and 6 until all points are staked out.
End the survey.

Note — The defined point/line/curve must be stored in the Trimble
Survey Controller software database before you can stake it out.

Stakeout Settings

It is possibleto change the as-staked point defaults, and to change how
certain values are displayed during stakeout.

To specify what distances are used and displayed by the Trimble
Survey Controller software:

1.

From the main menu, select Configuration / Job / Cogo
Settings.

Set the Distances field as required. To apply ellipsoid
correction, for example, set the Distances field to Ellipsoid.

Stationing values can be displayed in the following formats. 1000.0,
10+00.00, or 1+000.0.

To change the format:

1.
2.

Select Configuration / Job / Units.
Set the Sationing field as required.
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To change the stakeout settings for a Survey Style:
1. From the main menu, select Configuration / Survey Syle.

2. Highlight your RTK Survey Style and pressEit_|. Then select
Sakeout. For more information about the fields that can be
edited see Stakeout, page 135.

503 Tip — For the next section, use the online Help if necessary. Press the
- key and then press and select the stakeout topic.

Alternatively, to change the stakeout settings for the current survey
only:
1. From the Survey/Sakeout screen, press . The Options

screen appears. Fieldsin this screen are similar to those in the
Sakeout screen shown in Figure 17.1.

Stakeout -

Fis-staked point details

View deltas before storage (Ef0T

Harizontal iolerance: DLO00m

As-staked name:  luta point name

As-staked code: (¥:Deslgn name
Display N

Display mode: CFSwrveyar centered

£oom factar: 4.0

Display grid ?d‘t-l:: CH, L
‘."’ ﬁ.-*-ﬁ:-:n E&'Hn survey

Figure 17.1  Stakeout options screen

2. Setthefieldsasrequired. For information about thesefields, see
Stakeout, page 135.
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Fine and Coarse Modes
Choose from one of two modes when navigating to a point:
* Fine
e Coarse

Use the [>Coarse] Or softkey in the Sakeout graphical display to
change from one to the other:

e The softkey appears when the Trimble Survey Controller
softwareisin Coarse mode. Pressit to go into Fine mode.

e The softkey appears when the Trimble Survey Controller
softwareisin Fine mode. Pressit to go into Coarse mode.

Table 17.1 shows how the update rate and precision associated with
each mode depends on the receiver used.

Table 17.1  Fine and coarse mode in different receivers

Receiver Fine mode Coarse mode

GPS Total The display updates at a The display updates at a

Station 4800 rate of one position per  rate of five positions per

GPS Total second._ _The_ precision of second: _The_ precision of
the position is higher. the position is lower.

Station 4700

Site Surveyor 4400

or 7400MSi
Series 4000 The display updates at a rate of
4600LS one position per second.

Note — When you press the graphical display screen zoomsin
and magnifies the display by the zoom factor specified in the Survey
Syle.

In practice, use the Coarse mode until close to the point. Then switch
to Fine mode.
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Using the Graphical Display to Navigate

400

When staking out apoint, line, curve, or road, use either the text on the
right of the screen or the graphical display on the left to navigate to the
point. This section describes how to use the graphical display.

Figure 17.2 showsthetext and graphical display for two screens. Each
shows the compass arrow, but the text display configuration differs:

* Intheleft screen, the Display grid deltasfield in the Stakeout
Options screen is set to No.

* Intheright screen, the Display grid deltasfield is set to Yes.

Praint: Marks 0002  aesudh fond! Paint: MarkS D002 |0 5ot
178%41°54" Fra0 368m
HiNst fgrial o Emef
Ara0 5h0m 31.586m
il I et
_ il 2675m _ Fill 2736m
I fevation 1 {evafion
7.325m T 26dm
A g A g
" g ) m = " Iy =],
Thiseosi'RTR=Fixed  SHz Thimess'RTK=Fived  SHz
[[Heasure] +Fiee | [ Dptions | [[Heasere] +Fiee | [ Dtions |
Figure 17.2  Graphical display — grid deltas displayed, grid deltas not
displayed

To navigate using the graphical display:

1. Using the arrow as a guide, start moving towards the point,
holding the TSC1 data collector in front of you. The arrow
points in the direction of the point to be staked out. Walk
towards the point. When you are walking in the direction of the
point, the arrow points to the top of the screen.

Note— The direction arrow only works correctly once you are moving.
Always move forwards towards the point.
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2. About three meters (or ten feet) from the point, the arrow
disappears and the point is shown as a bull’s-eye symbol. Your
current position is shown as a cross, as shown in Figure 17.3.

Paint: M5 _DDDDM  |Assurd (oo

233% 40"
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Figure 17.3  Graphical display showing bull's-eye and cross symbols

When the screen display changes from an arrow to a bull’s-eye
and a cross, the orientation of the display is fixed.

3. When you get closer to the point, press=fe ] to go into Fine
mode. The display zooms in and updates at arate of one
position per second. For more information, see Fine and Coarse
Modes, page 399.

4. Movetowardsthe point until the circles and the cross in the
graphica display coincide. Check the precisions, and mark the
point.

If you are not sure how to use the graphical display, use the text side of
the display to locate the point.
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Staking Out a Point
To stake out a point:

1. From the main menu, choose Survey. From the Select Survey
Syle menu, choose an RTK Survey Style. Then select
Sakeout / Points. A Sakeout/Points list appears.

2. Press_mid ] to transfer pointsin the Trimble Survey Controller
software database to the Stakeout/Points list. The Sdlect points
screen appears, as shown in Figure 17.4.

[ Select points

Selact from list

&1l grid points

&) keyed in peinis
E-:lnls within radius

poinds
Paints with same code
Painis by mame range:

Section of job
— 7 POOP=L1
!-i ﬁ)qqu Ho survey

Figure 17.4  Select points screen showing selection methods

3. Fromthislist, choose the method by which points are to be
selected.

402  Trimble Survey Controller Reference Manual Volume 2



GPS Stakeout 17

If you choose Select fromlist, for example, alist of pointsinthe
Trimble Survey Controller software database appears. See
Figure 17.5.

Select points
o ® Haila contral
+ = Nailg eonbral
+ ® HallC eorbral
+ = NallD eobrol
+ ® HallE control
i il PDOP=14
'*] ﬁ?um:'uﬂhmuv
[ Piker | iebs_| [

Figure 17.5 Select points screen showing list of points

Note — The Sdlect pointslist displays all pointsin the Trimble
Survey Controller software database. If two points have the
same name, only the point with the higher class—or the first

point—is displayed.
Press to choose which points are displayed.

To select apoint from the list, highlight it and pressC v 1. A
check mark appears beside the selected point name. Do this for
each point to be added to the Stakeout list.
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5. Press to return to the Sakeout/Points screen. See

Figure 17.6.
Stakeout/Poirts
1m CTL
102 CTL
103 £TL
104 ETL
105 CTL
106 CTL

| | Beleic | Bzl all | Eltlt-ll"l&' H-|

YA J
1200 i’ R TE =Fxed BMS=1

Figure 17.6  Stakeout/Points screen showing selected points

6. Press and select one of the following methods for staking
out the point:

To the point — stakes out the point with directions from
your current position

From fixed point — stakes out the point with cross-track
information and directions from another point. Enter a
point name in the From point field. Select from alist, key
in, or measure this value.

From start position — stakes out the point with cross-track
information and directions from the current position when
you start to navigate

From last point staked — stakes out the point with cross-
track information and directions from the last point that
was staked out and measured. The staked point is used, not
the design point.

To stake out from the current position, access the From
point field and press W],
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Note — The cross-track function creates a line between the
point to be staked out and one of the following: a fixed
point, the start position, or the last point staked. The
Trimble Survey Controller software displays thisline and
an extra field in the graphical stakeout screen gives the
offset to theline. Thisfield is Go left or Go right.

Figure 17.7 shows atypical screen with cross-track information.
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Figure 17.7 Screen showing cross-track information

Select the point to be staked out. To do this, highlight the point
and press e -

Make sure that the survey isinitialized. For more information,
see RTK Initialization Methods, page 321.
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9. The stakeout graphical screen display appears. It shows
coordinate differences between the point and the current
position, the elevation of the current position, and a graphical
representation of the direction to the point. See Figure 17.8.
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Figure 17.8 Graphical and text display — staking out a point

10. Usethegraphical display or thetext display (see Figure 17.8) to
navigate to the point. For more information, see Using the
Graphical Display to Navigate, page 400.

11. Closer to the point, press[Ffine ] to go into Fine mode.

12. When the cross and the bull’s-eye in the graphical display
coincide, check the precisions and mark the point.

13. Do one of the following:

—  Torecord the as-staked point, press . The Trimble
Survey Controller software measures the point.

—  If you do not want to record the as-staked point, press KE).
You return to the list and can stake out more points.
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Staking Out a Line

To stake out aline:

1.

From the main menu, choose Survey. From the Select Survey
Syle menu, choose an RTK Survey Style. Then select
Sakeout / Lines. The Survey/Sakeout/Line screen appears.

Enter the name of the line to be staked out in the Line name
field using one of the following methods:

—  Presstst]to display alist of lines stored in the Trimble
Survey Controller software database. Usethe7_] softkey
to select the line required.

— Pressityin | and define the line to be staked out.
Enter avaue in the Antenna height field.

Choose a setting for the Sake to field (see Stake To Options,
page 409). Other fields appear, depending on what you choose.
Fill in the information required.

Make sure that the survey isinitialized (see RTK Initialization
Methods, page 321) and then press :

The Trimble Survey Controller software displays a compass
arrow and some text. There are valuesin the following fields, if
they are appropriate to the stakeout method used:

— Azimuth —the azimuth to the line or station on the line

—  Go South/North —the horizontal distance, in the
north/south direction, to the line or station on theline

—  Go East/West — the horizontal distance, in the east/west
direction, to theline or station on theline

— H. Dist —the horizontal distance between the present
position and the point on the line to be staked out

— V. Digt (cut/fill) — the vertical distance between the present
position and the point on the line to be staked out

—  Sationing — the station/chainage of the present position
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— A Sation —the difference in the stationing between the
present position and the station to be staked out. A positive
value means that the station istowards the beginning of the
line. A negative value means that the station istowards the
end of theline.

—  Offset (left/right) — the offset of the present position in
relation to the line. A positive valueis an offset to the right
and a negative offset is an offset to the left.

— Gradeto line —the grade of the slope between the present
position and the closest point on the line

6. Usethe graphical display or the text display to navigate to the
point. See Figure 17.9. For more information, see Using the
Graphical Display to Navigate, page 400.
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Figure 17.9  Staking out a line
Closer to the point, press>fie ] to go into Fine mode.

When the two symbols in the graphical display coincide, check
the precisions and mark the point.

9. Press to record the as-staked point. The Trimble Survey
Controller software measures the point.

10. Press <& to return to the Survey/Sakeout/Line screen, and
press[st-_] or to select the next station on the line. Stake
out the point as described above.
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Stake To Options
When staking out aline, the options for the Sake to field are:
 Totheline

«  Station ontheline—with this, also enter the station to be staked
out

«  Station/offset from line — with this, also enter the station to be
staked out, a horizontal offset, and a vertical offset

e Slopefrom line—with this, aso enter the slope parametersfor a
slope to the left and/or right of the line as required

To the Line

Select the To the line option to stake out points on aline, starting at the
closest point (1) from your current position (2). If your current
position is beyond the end of the line, the Trimble Survey Controller
software directs you to the closest point along the extension of the

line.
Figure 17.10 shows the text screen and a graphical representation of
this option.
Survey/ StakesslLing
Line name: Line0001
Code: 7
suu.- ¥:Ta the ling

Mﬂa 1uwl§:.5ﬂm

=0 {dm V=00T8m
;—F ﬁ).'ﬁmfmu-ﬁm RME=18

| a1 | |EII |

Figure 17.10 Stake to the line

Note — In this chapter, a number in parentheses () refersto a point in
the corresponding figure.
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Station on the Line

Select the Station on the line option to stake out stations (1) on aline
with a defined station increment (2).

Figure 17.11 shows the text screen and a graphical representation of

this option.
SurveySlakesut Ling
Ling LinaD001
Codie: 7
i:llht '1."5}“1!!1 on the ling
Maas. io: -+ Boibam of antenna mouni \\ 1
Sation 1

= Ty & H=ll 8m V=0)071
ﬁ)n?u.lfmu-rmd RMS=10
Fla+ [Bptinns ]

Figure 17.11 Stake to station on the line

Station/Offset from Line

Sdlect the Station/offset from line option to stake out points (1) that
are perpendicular to stations (3) on adefined line (2) and offset to the
right or left by a set distance (4).

Figure 17.12 shows the text screen and a graphical representation of
this option.

Codi: 7
Slake CoShateny el Taed Trom ing
fnterna Uneor’: 1.800m
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Figure 17.12 Stake to station/offset from line
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Slope from Line

Select the Slope from line option to stake out a surface (2) at defined
grades (3) from the defined line (cross-section = (1)). Different slopes
can be defined on the left and the right of the line. At any point offset
from the line, the value for cut (4) or fill (5) is displayed.

Figure 17.13 shows the text screen and a graphical representation of

this option.
Survey/Sakesst/Ling =
Ling nama: Lina000
Coda: 7
i::b‘.t -J:_g:Elunn from ling
Meas. 10: -+ Bottom of antenna mount
Slope lefi: (F/Grade and horz. dist
Grade: Py
H Dist:

_ ) 8.000m
Slope right: (EGrade and horz. dist

ey B m =
1} S0 RTE <Fixed RIM3=8

| Siart | |&Ilm|

Figure 17.13 Stake to slope from line

Theleft side of the line is the side on your left when looking along the
line in the direction of increasing stationing.

Use the Sope l€ft field and the Sope right field to define the type of
grade in one of the following ways:

e Horizonta and vertical distance
»  Grade and dope distance
»  Grade and horizontal distance
You can also enter avalue in the Grade field (thisis optional).
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Staking Out a Curve

Note — The Trimble Survey Controller software supports the design
and stakeout of circular curves only. Use the road stakeout function to
stake out other curve types.

To stake out a curve:

1.

From the main menu, choose Survey. From the Select Survey
Syle menu, choose an RTK Survey Style. Then select
Sakeout / Curve.

Enter the name of the curve to be staked out in the Curve name
field using one of the following two methods:

—  Press . A list of curves stored in the Trimble Survey
Controller software database appears. Use the
softkey to select the curve required.

— Press®yin | and then define the curve that is to be staked
out.

Enter avauein the Antenna height field.

Choose a setting for the Sake to field (see Stake To Options,
page 414). Other fields appear, depending on what you choose.
Fill inthe information required.

Make sure that the survey isinitialized (see RTK Initialization
Methods, page 321) and then press . The Trimble Survey
Controller software displays a compass arrow and some text.

There are valuesin the following fields, if the fields are
appropriate to the stakeout method used:

—  Azimuth

—  Go South/North —the horizontal distance, in the
north/south direction, to the curve or station on the curve

—  Go East/West — the horizontal distance, in the east/west
direction, to the curve or station on the curve
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H. Dist —the horizontal distance between the present
position and the point on the curve to be staked out

V. Digt (cut/fill) — the vertical distance between the present
position and the point on the curve to be staked out

Sationing — the station/chainage of the present position

A Sation — the difference in stationing between the present
position and the station to be staked out. A positive value
means that the station is towards the beginning of the
curve. A negative value means that the station is towards
the end of the curve.

Offset (Ieft/right) — the offset of the present position in
relation to theline. A positive value is an offset to the right
and a negative offset is an offset to the left.

Gradeto curve—the grade of the slope between the present
position and the closest point on the curve

Use the graphical display or the text display (see Figure 17.14)
to navigate to the point. For more information, see Using the
Graphical Display to Navigate, page 400.
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Figure 17.14 Staking out a curve

Closer to the point, press to go into Fine mode.

When the two symbols coincide, check the precisions and mark
the point.
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9. Torecord the as-staked point, press Measwe], The Trimble Survey
Controller software measures the point.

10. Press K& to return to the Survey/Sakeout/Curve screen. Then
press [5e-] or to select the next station on the curve.

Stake To Options
When staking out a curve, the options for the Sake to field are:
* Tothecurve

e Station on the curve —with this, also enter the station to be
staked out

«  Station/offset from curve —with this, also enter the station to be
staked out and any horizontal and vertical offset

e Slopefrom curve—with this, also enter the slope parameters for
adopeto the left and/or right of the curve, as required

»  Intersect point of curve

»  Center point of curve

To the Curve

Select the To the curve option to stake out pointson a curve, starting at
the closest point (1) to your current position (2). If your current
position is beyond the end of the curve, the Trimble Survey Controller
software directs you to the closest point along the extension of the
curve.
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Figure 17.15 shows the text screen and a graphical representation of
this option.

[Bpiions |

Figure 17.15 Stake to the curve

Station on the Curve

Sdlect the Station on the curve option to stake out stations (1) on a
curvewith adefined station increment (2). Figure 17.16 showsthe text
screen and agraphical representation of this option.

S ve/Stakeout,'Cur
Curve name "ELHMH
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Meas. i <EBottom of antenna mount
Station: jit= 15 000m)|

2[ 1
e, = T IR V=l -
Lk Spnion BTE =Fixed RM43=9
flar [Btiens |

Figure 17.16 Stake to station on the curve
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Station/Offset from Curve

Select the Station/offset from curve option to stake out points (1)
perpendicular to stations (3) on the defined curve (2) and offset to the
right or left by a certain distance (4).

Figure 17.17 shows the text screen and a graphical representation of
this option.
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Figure 17.17 Stake to station/offset from curve

Slope from Curve

Sdlect the Slope from curve option to stake out points at any position
on a surface made up of sloping lines (2), at defined grades (3),
perpendicular to the defined curve (cross-section = (1)). Different
slopes can be defined on the left and the right of the curve. At any
point offset from the curve the value for cut (4) or fill (5) isdisplayed.
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Figure 17.18 shows the text screen and a graphical representation of
this option.
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Figure 17.18 Stake to slope from curve

g

The |eft side of the curve is the side on your left when looking along
the curve in the direction of increasing stationing.

Use the Sope left field and the Sope right field to define the type of
grade in one of the following ways:

. Horizontal and vertical distance
*  Grade and slope distance
*  Grade and horizontal distance

You can also enter avaluein the Grade field (thisis optional).

Trimble Survey Controller Reference Manual Volume 2 417



17

GPS Stakeout

418

Intersect Point of Curve

Select the Intersect point of curve option to stake out the intersection

point (1) of adefined curve (2).

Figure 17.19 shows the text screen and a graphical representation of

this option.
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Figure 17.19 Stake to intersect point of curve

Center Point of Curve
Select the Center point of curve option to stake out the center point (1)

of adefined curve (2).

Figure 17.20 shows the text screen and a graphical representation of

this option.
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Figure 17.20 Stake to center point of curve
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Staking Out a DTM
To stakeout aDTM:

1.

From the main menu, choose Survey. From the Select Survey
Syle menu, choose a real-time Survey Style. Then select
Sakeout / DTMs. The Survey/Sakeout/DTM screen appears.

Accessthe DTMsfield. From the list, select the model to be
staked out.

If applicable, enter avalue in the Vertical offset field.
Enter avauein the Antenna height field.

Press . The graphics screen appears. It displays the
coordinates of the current position and the vertical distance
above (cut) or below (fill) the DTM.

To record a point, pressmeaswe, The Trimble Survey Controller
software measures the point.

Press (&) to return to the Survey/Sakeout/DTM screen.
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In this chapter:

Introduction

Uploading or keying in road information

Reviewing the road information

Viewing a road in current job map

Staking out points on the road by station and offset
Measuring positions on the road
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Introduction

This chapter shows you how to stake out roads and determine your
position relative to aroad design. It explains how to review roading
information and select a point to stake out on aroad. It shows how to
navigate to a non-side slope point and a side slope point, and measure
an as-staked point.

Warning — Do not stake out points and then change the coordinate
system or perform a calibration. If you do, these points will not be in terms
of the new coordinate system. They will also be inconsistent with points
staked out after the change.

Uploading or Keying In Road Information

Before staking out aroad or determining your position relative to a
road, key in or upload aroad definition.

To key in aroad definition see Key In Roads, page 543, andKey In
Templates, page 556.

To upload aroad definition, use the RoadLink™ software (a module
of the Trimble Geomatics Office™ software and the Trimble Survey
Office™ software). For more information about how to transfer files
see, Chapter 9, Data Transfer.

Each road is uploaded as ajob. To open ajob, select Files/ Job
management.

Note — Once the files are uploaded, you can copy several roadsinto a
single job. For more information, see Copying Data Between Jobs,
page 6-6.

Each road uploaded using RoadL ink contains the coordinate system
for the road. Roads aways have grid coordinates.
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Note — The Trimble Survey Controller software treats all road
distances, including stationing and offset values, as grid distances.
The value in the Distances field (accessed by selecting
Configuration / Job / Cogo settings) has no effect on the road
definition or the way road distances are displayed.

Reviewing the Road Information
To review road information in the Trimble Survey Controller

software:

1. Openthejob.

2. From the main menu, select Files/ Review current job.

The following section describes the roading records that appear.

Roading Records

Information about aroad appears in the following order:

1. Thename of the road.

This record includes;

a

Horizontal alignment elements.

These records appear in order of increasing stationing.
There isarecord for each alignment element.

Vertical alignment elements.

These records appear in order of increasing stationing.
Thereisarecord for each alignment element.

Template records.

Templates define the cross-sections used along the road.
Template records show what templates are used at the
various stations aong the road. Thereisarecord each time
the template changes. These records appear in order of
increasing stationing.
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d. Superelevation and/or widening records.

There is arecord each time the superelevation and/or
widening changes. These records appear in order of
increasing stationing.

2. Thename of the template(s).

Thisrecord includes the template elements that define the cross-
section of the road, starting from the center line. Each record
defines an element in the template.

Note — If a road has a horizontal and vertical alignment but no
templates, all offset points display a null (?) valuein the V.Dist field
during stakeout.

If aroad definition is defined only as a horizontal alignment, you can
only stake it out in two dimensions.

The horizontal and vertical alignments of a road do not necessarily
start and end at the same stationing. When they do not, you can only
stake out points in three dimensions if their stations lie within the
horizontal alignment.
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Viewing a Road in Current Job Map

To view the center line of aroad in the Current job map screen, select
Files/ Current job map. A screen similar to the one shown in
Figure 18.1 appears.
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Figure 18.1 Road in current job map screen

L

Staking Out Points on the Road by Station and
Offset

Before staking out a point on the road read General Procedure,
page 396, and Stakeout Settings, page 397.

To select a point on aroad:

1. From the main menu, choose Survey. From the Select Survey
Syle menu, choose areal-time Survey Style.

2. Select Survey / Sakeout. The Sakeout menu appears.
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3. Select Roads. The Survey / Sakeout / Road screen appears, as
shown in Figure 18.2.

ey akeout Rosd
Road mane ?
Codi: :
Slake eStation and ofl sed
- .

Anterea hissgh (Uncark: :
Meas. i OBottom of antenna mount
Station: 0= 000.000m
Offsef (left _ 0.00km
Construction H.O7 1581 < FrHariz...
Construction H Elﬂ':J:i t: 0,000m

= m V=
S )b {20 e RTK=Fixed RMS=5
SiaAl | Ba || $av | Ofaw |[Goliens

Figure 18.2 Survey/Stakeout/Road screen

4. Inthe Road namefield, select the road to be staked out.

3@} Tip — To select a road, highlight the Road name field and press ®. Press
= [ Gst_]to view a list of available roads, and highlight the required road.

To review the selected road, press now. To edit the road, press
[Keyin ], Use the Key in / Road screen that appears to edit the road.

5. Press £ to enter the name in the Road name field.

The Code field displays the code of the offset to be staked out.
The Trimble Survey Controller software uses the code from the
template definition for the selected offset. When the offset is
0.000 m, the code defaultsto CL.

303 Tip — If you stake out a point and then measure it, you can edit the code in
= the Confirm staked deltas screen. Alternatively, store the point and then
select Files / Review current job to edit the code.

To change the default code for the template element, select either Key
In / Templates or Files / Review current job.

6. Inthe Sakefield select Station and offset.

426  Trimble Survey Controller Reference Manual Volume 2



Roading 18

7. Enter avauein the Antenna height field and make sure that the
Meas. to field is set correctly.

Note — Thisis especially important when staking out a catch
point. The Trimble Survey Controller software can accurately
locate the point only if this setting is correct.

8. Select the station to be staked out. Do one of the following:
—  Selectit fromalist.

To do this, highlight the Sation field and press . Press
to display alist of stations, as shown in Figure 18.3.

H=060,000m (FCH{KS)
=080,

; K =
H)lnuu:'ufltThﬁmd R3=13

Figure 18.3 Select a station screen showing abbreviations used

The list contains the stations defined by the section
interval, and the stations where the horizontal or vertica
alignment changes.

Table 18.1 lists the abbreviations that the Trimble Survey
Controller software uses.

Table 18.1  Stationing Abbreviations

Abbreviation Meaning

RS Road start

XS Cross-section
TS Tangent to spiral
SC Spiral to curve
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Table 18.1  Stationing Abbreviations (Continued)

Abbreviation Meaning
Cs Curve to spiral
ST Spiral to tangent
PC Point of curvature (Tangent to curve)
PT Point of tangent (Curve to tangent)
SS Spiral to spiral
PI Point of intersection
VCS Vertical curve start
VCE Vertical curve end
VPI Vertical point of intersection
RE Road end
— Enter avaue.

The value must be between the Start station and the End
station for the road.

—  Presssa+1to select the next station in thelist. Select st
to select the previous station in the list.

9. Select the offset to be staked out. Do one of the following:
—  Select aspecific offset from alist.
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To do this, highlight the Offset field and press . Then
presstst ] to display alist of offsets, as shownin
Figure 18.4.

Select an offsat

iLef side slopa) Cabih
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m
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ﬁ)um:‘ﬂﬁhﬁmﬂ RiE=12

Figure 18.4 Select an offset screen

Thelist includes all offsets and their codes (if assigned).

InKeyin/ Template, these codes are assighed as part of the
template element.

In the RoadLink software (a module of the Trimble
Geomatics Office and Trimble Survey Office software),
you assign a code in the template definition.

—  Enter avaue.

Enter a negative value for an offset to the left of the center
line, a positive value for an offset to the right.

If you enter avalue greater than the maximum offset in the
template, a message appears. It warns that the offset is
outside the range, and asksif you want to use the left (or
right, depending on the value entered) side slope.

If you press[W_] another message appears. It warns that
point positions will be in two dimensions, and asks
whether you want to continue. This option is useful if you
need to stake out the two-dimensional position of a feature
not defined in the template (the position of alamppost, for
example).
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—  Pressofis>] and select an option from the Offset menu, as
shown in Figure 18.5.

Surso—OFfset—  Road

Road name Road 1
Coda: CL
Slake: anid afTseq
funterma 1.800m
Meas. i LEnna mount
Station: 0+ 0L 000m: (RS5) 5
Offset I,llllT:l: [T

Construction H.O7{se1 E -

Construction Hﬂﬂrm T 0.000m

~
[ Lh1 o RTK=Fixed RMS=2

Figure 18.5 Offset menu
Table 18.2 describes these options.

Table 18.2  Offset Menu Options

Option Description

Leftmost Selects the leftmost template element

Next left Decrements the offset (selects the previous record in the
list of offsets)

Next right Increments the offset (selects the next record in the list of
offsets)

Rightmost Selects the rightmost template element
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Tip — Select an offset from the list or by using the softkey, and for all
subsequent station values the offset value will update to reflect any
widening or interpolation.

Enter an offset value and for all subsequent station values the offset value
will be maintained, even when the entered value corresponds to a value in
the list.

Consider Figure 18.6. Select offset 5 m at station 0 m and for subsequent
stations the offset value will update to follow the solid line, moving from
offset 5 m to offset 8 m. Enter 5 m for the offset and for subsequent
stations the offset will follow the dashed line, maintaining offset 5 m.

Om 40m 100m
F——— +———_—_——— - + -
8m

Figure 18.6  Offset selection

10. If thereisavaluein the Construction H.Offset field, the
Construction H.Offset applied field specifies how it is applied.
Do one of the following:

— To apply the offset horizontally, select Horizontal.

— To apply the offset at the slope value of the previous
template element, select Sope.

You cannot apply construction horizontal offsets at the slope
value of the previous template element for points with zero
offset.
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Figure 18.7 shows how the Horizontal and Sope options are
used in the Construction H.Offset applied field. The
construction V.Offset value in the diagram is 0.000.

Stake

— Construction H.Offset
applied field set to Slope

Point selected
for stakeout

Construction H.Offset
/applied field set to
Horizontal
-

Previous template
element

Construction
H.Offset

Figure 18.7 Options in the Construction H.Offset applied field

11. If thereisavauein the Construction H.offset field, the Trimble
Survey Controller software directs you to a point that is offset
from the design point.

A negative value offsets the point towards the centerline (in).
A positive value offsets the point away from the centerline
(out).

Note — If you enter a value for the Construction H.Offset on the
centerline (at offset 0.00 m), a negative value offset isto the left.

12. If thereisavaluein the Construction V.Offset field, the Trimble
Survey Controller software directs you to a point that is offset
vertically from the design point, as follows:

— A negative value offsets the point vertically down.
— A positive value offsets the point vertically up.
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Note — Construction offsets are not automatically applied to a side
slope offset. For more information, see page 441.

Construction offset values specified here are not applied to a DTM
surface.

Navigating to a Point on the Road

The navigation process that the Trimble Survey Controller software
uses depends on whether you are staking out a non-side slope point or
aside slope point.

Note — Before navigating to the point in a GPS survey, make sure that
the survey isinitialized. For more information, see RTK Initialization
Methods, page 321.

Icons in the graphical display screen

Table 18.3 lists the icons that appear in the top right of the graphical
display screen when you stake out a point on aroad. (The graphical
display screen is shown in Figure 18.8 on page 434.)

Table 18.3 Icons in the Graphical Display Screen

Icon Information about the point staked out

The point is on the left side of the road and is in cut (the
elevation of the design point is lower than the current
position).

The point is on the left side of the road and is in fill (the
elevation of the design point is higher than the current
position).

The point is on the right side of the road and is in cut (the
elevation of the design point is lower than the current
position).

The point is on the right side of the road and is in fill (the
elevation of the design point is higher than the current
position).

V9 |h 4
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Note—In addition, for side slope positionsthe slope valueis displayed
below the icon. For non-side slope positions the code (or offset value,
if no code is assigned) is displayed below the icon.

Navigating to a non-side slope point
To navigate to a non-side slope point:

1. Select apoint and presssart |, The stakeout graphical screen
display appears, as shown in Figure 18.8.

If using a conventional instrument, refer to the screen on the

right.
0+000.000m . |Seisiudh fong) 0+000.000m: - |2 0vat read
sheulde| PG4T Thzibdar {8554
Rkt fpraad) H dng regd.
L tvor T.715m %_:II?EE'
: #
o F 24g9m -— 179%28'12
i Backraed
1.275m Tiirs ba TTE"26'127
i o Lefp
Wl . HA=0" 10"
T)I.Iﬂu:lh"mﬂl'ﬁ:l:ﬂd SHz i; lﬁ] 1_2‘ 1.@- W A=S0S0I00"
[aseesl P ) ()| assed (Tl ira)

Figure 18.8  Stakeout graphical display for non-side slope point — GPS or
conventional survey

The station value for the point appears at the top of the screen.
Anicon to theright indicates:

— onwhich side of the road the point lies
—  whether the point isin cut or fill

— thecode (or offset value, if no codeis assigned) for the
point

For more information, see Icons in the graphical display
screen, page 433.
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The left side of the screen shows the compass arrow, and the
right side of the screen displays values in the following fields:

—  Azimuth — the azimuth to the point

In aconventional survey, thisfield isreplaced by Go In (or
Go Out).

— Horizontal Distance — the horizontal distance to the point.
Thisvaueis also shown at the bottom of the graphical
display screen.

In aconventional survey, thisfield is replaced by Go Left
(or Go Right).

—  \ertical Distance (cut/fill) —the distance between the
present position and the design position being staked out

— Road: Go Forward (or Go Backward) — the distance from
the current position to the point, relative to the road.
Forward is towards the end station, backward is towards
the start station.

— Road: Go Left (or Go Right) —the distance from the current
position to the point, relative to the road. If you are facing
the end station, ‘Left’ ison your left.

Note — The forward/backward and right/left values are relative to the
cross-section of the point being staked out (see Figure 18.9). They are
not relative to the current direction of travel or to the current
stationing and they do not represent delta stationing and offset values
for points on curved sections of the road.

Note — If you are using a conventional instrument, the road values
only appear after you take a distance measurement.
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436

Figure 18.9 shows an example of the forwards direction and the
right direction when staking out a point.

// Direction of
increasing stationing

/

/

/

/ é
/Forwards
i

/ + —  Right
/

Figure 18.9 Forwards direction and right direction

Use the graphical display or the text display to navigate to the
point. Do one of the following:

— If you are using a conventiona instrument, see Using the
Graphical Display During Stakeout, page 504.

— If you are using GPS, use the arrow as a guide and start
moving towards the point, holding the TSC1 data collector
in front of you. The arrow points in the direction of the
point to be staked out. Walk towards the point. When you
are walking in the direction of the point, the arrow points
to the top of the screen.

Note — The direction arrow only works correctly once you
are moving. Always move forward towards the point.
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When you get closer to the point, the arrow disappears.
Instead, a bull’s-eye symbol represents the point and a
Cross represents your position. See Figure 18.10.
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1. 1
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by gin i RTK=Fixed SHz
| Heas 1 |!hﬂ |

Figure 18.10 Stakeout graphical display for
non-side slope point

Note — When you navigate to a non-side slope point with
construction offsets, the bull’s-eye symbol represents the offset
point.

Press to go into Fine mode. For more information, see
Fine and Coarse Modes, page 399.

When the two symbols coincide, check the precisions and mark
the point.
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Note — The symbol that shows the position of the point also
shows the road—space coordinate frame. The longer line points
in the direction of increasing station, the shorter line pointsin
the direction of increasing offset (the offset increases from left
toright). See Figure 18.11.

Direction of increasing
stationing

Direction of increasing
offset (right side of road)

Figure 18.11 Point icon in the graphical display screen

5. Do one of the following:
—  Measure the point.

For more information, see Measuring the As-Staked
Position, page 444.

—  Stake out another point.

To do this, press K& to return to the Sakeout/Roads
screen.
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Navigating to a side slope point

To navigate to a side slope point:

1.

Select aside slope point and pressstrt ], The stakeout graphical
screen display appears, as shown in Figure 18.12.

If using a conventional instrument, refer to the screen on the
right.
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Figure 18.12 Stakeout graphical display for side slope point — gps or

conventional survey

The station value for the point appears at the top of the screen.
Anicon to theright indicates:

— onwhich side of the road the point lies
— whether thisisacut slope or afill slope
— theslope value of the side slope

For moreinformation, see Iconsin the graphical display screen,
page 433.

Note — For side slope offsets where the slope changes between
templates, the Trimble Survey Controller software calculates
the side slope for intermediate stations by interpolating the
slope value. For more information, see When Sde Sopes are
Different, page 633.
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The screen shows a graphical display and text. The fields that
appear are the same as the fields that appear in the display for a
non-side slope point (see page 435).

Note — Values in the ABackward (or AForward) and ALeft (or
ARight) fields are relative to the cross-section of the point that
is being staked out.They are not relative to the current
stationing and do not represent delta stationing and offset
values for points on curved sections of the road. For more
information, see Figure 18.9 on page 436.

Thegraphical display also shows adashed line that connectsthe
side slope catch position to the side slope hinge position.

Note — A ‘catch point’ is the point where the side slope
inter sects with the ground.

2. Pressiseect>>| t0 select a side slope option, as shown in

Figure 18.13.
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Figure 18.13 Select menu — side slope point
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Table 18.4 explains the Select menu options for a side slope.

Table 18.4  Select Menu Options

Option

Description

Catch point (Auto)

The Trimble Survey Controller software selects
the side slope (cut or fill) to intersect with the
ground. This is the default.

Catch point (Cut)

Fixes the side slope as a cut side slope.

Catch point (Fill)

Fixes the side slope as a fill side slope.

Add Constr. offsets to Catch
pt

Applies the horizontal and vertical construction
offsets specified to the catch point.

Navigate to the catch point before selecting
this option. The position of the offset point
depends on the catch point, so make sure that
you stake out the catch point precisely.

Hinge point

Stakes out the base of the side slope. This is
the most direct way to select the hinge point if
the template includes a ditch offset.

Notes: Construction offsets are not applied to
the hinge point when you use this method to
select the hinge point.

The default is Hinge.

Note — Construction offsets are not automatically applied to a catch
point. Navigate to the catch point and then press Seeet=]. Select Add
Condtr. offsets to Catch pt and navigate to the offset point.

There isno need to press [Seet=] when staking out a catch point with no

construction offsets.
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The actual intersection position of the side slope with the existing
ground surface—the catch point—is determined iteratively (by
repetition). The Trimble Survey Controller software calculates the
intersection of ahorizontal plane passing through the current position,
and either the cut or fill side slope. In Figure 18.14 x,, isthe Go
Right/Left value.

X3

A 4

X1

x
A 4

Figure 18.14 Locating a Catch Point

3. Navigate to the point.

4. Usethegraphical display or the text display to navigate to the
point. Do one of the following:

— If you are using a conventional instrument, see Using the
Graphical Display During Stakeout, page 504.

— If you are using GPS, use the arrow as a guide and start
moving towards the point, holding the TSC1 data collector
in front of you. The arrow points in the direction of the
point to be staked out. Walk towards the point. When you
are walking in the direction of the point, the arrow points
to the top of the screen.

Note — The direction arrow only works correctly once you
are moving. Always move forwards towards the point.
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When you get closer to the point, the arrow disappears.
Instead, abull’s eye symbol represents the point and a
Cross represents your position. See Figure 18.15.
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Figure 18.15 Stakeout Graphical Display — Side
Slope Point

The position of the bull’s-eye symbol shows the computed
position of the catch paint.

Press to go into Fine mode. For more information, see
Fine and Coarse Modes, page 399.

Note — Construction offsets are not automatically applied to a
catch point. Navigate to the catch point and then go to Sep 2.
Select Add constr. offsets to Catch pt and navigate to the offset
point.

Locate and mark the point, then do one of the following:
—  Measure the point.

See Measuring the As-Staked Position, page 444.
—  Stake out another point.

To do this, press K& to return to the Sakeout/Roads
screen.
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Measuring the As-Staked Position

L ocate and mark the point. Then hold the range pole vertically over
the point and do the following:

1. Inthegraphical display screen presseaswe], Then do one of the
following:

— InaGPS survey, the Survey/Measure points screen
appears. Enter avalue for the point name and press [Measure],
The key appears when enough data has been
collected. Press it to store the point.

— Inaconventiona survey, the key appears. Pressit to
store the point.

2. If the View deltas before storage field in the Sakeout settings
screen is set to Yes and you are staking out a non-side slope
point, screens similar to those shown in Figure 18.16 appear.

Confirm ataked del{as fliren st as -
Ss-ataked name: EEIE and affast
Ae-ataked ooade: Road 1 Lalian: [+ D00 000m {RS) (K3
Oa-gtaked sayalion: 11.40%m HOT st (rghl 5000
Slake deltas Deslgn elevation: 13.800m

L& Station: <= 000.001m Constructien HOfset appled: Horizo...
£ Fightt: 0.002m Construction H.OTset (ink: 0.000m
W.Disd, o rosd Fill 2.498m Congtruction '.0f{set: 0.000m
Design Faad
REoad name: Road 1
- ET LEs ~ e m =
B}y ghoss RTK=Fixed RMS=8 B) ghoss RTK =Fixed RMS=3

Figure 18.16 Stakeout deltas — non-side slope point
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If you are staking out a side slope point, screens similar to those
shown in Figure 18.17 appear.

Confirm staked defas ..||_| shaked defas -
arataked name: i3 B.5Tam
Ls-ataked code Road 1 21 10 hinge + Conair eff: 7
Stake deHas Design Road

& Station: <= 000.003m Road name: Road 1
£ Right: 0)004m Code- Caich
WA, fo rosd Bl 0)D02m Method Station and of {set
Distance to centeriine: 14 G&8m Station: {1+ Sl O IREHIH;
Blevation: 11,87 3m H.Offset (rightk
%.Ihl i hinge unht )

5)|_u.}.fmhrmd RMS3=1E 5)|m|u1m'ltThﬁ:mdm

Figure 18.17 Stakeout deltas — side slope point

Note — The valuein the Sdist to hinge + Constr off: field includes any
construction offset values specified and reports the slope distance
fromthe hinge to the as-staked position. Thevalueisnull (?) if thereis
no horizontal construction offset specified or the horizontal
construction offset is applied horizontally.

Note — The value in the Design elevation field and the H.Offset field
for the design road is null (?) for catch points.

Tip — Press to view the Stake template deltas screen. It shows the
horizontal offset and vertical distance from the catch point to the end of
each template element, up to and including the centerline. If the template
includes a cut ditch the report will include the hinge position at the toe of
the cut slope. The reported values exclude any construction offset
specified.
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Figure 18.18 explains some of these fields.
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Figure 18.18 Typical cross-section of a road

Where:
A = Distance to center line
B = Horizontal distance to hinge point
C = Vertical distance to hinge point
D = Slope
E = Slope distance to hinge point
F = Construction horizontal offset
G = Ditch offset
H = Hinge point
J = Catch point

Press to store the point.

4. To stake out more points return to Staking Out Points on the
Road by Station and Offset, page 425.

When there are no more points to stake out, press K& to return
to the Survey menu.
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Measuring Positions on the Road

When you use the Trimble Survey Controller software to measure
points, it can display your current position on the road.

Determining your Current Position Relative to a Road
To determine your current position relative to aroad:

1. From the main menu, choose Survey. From the Select Survey
Sylelist, choose areal-time Survey Style.

2.  Select Survey / Sakeout. The Sakeout menu appears.
3. Select Roads. The screen shown in Figure 18.19 appears.
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Figure 18.19 Survey/Stakeout/Road screen

4, Inthe Road namefield, select the road to be staked out.

—\Q/— Tip — To select a road, highlight the Road name field and press . Press
= to view a list of available roads, and highlight the required road.
To review the selected road, pressfeview], To edit the road, pressfeyi |
and use the Key in/Road screen.

5. Press £ to enter the name in the Road namefield.
6. Inthe Sakefield, select Position on road.
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Enter avaue in the Antenna height field and make sure that the

Meas. to field is set correctly.

If thereisavaluein the V.Offset field, the Trimble Survey
Controller software reports your position relative to the design,
as adjusted by the specified vertical offset:

— A negative value offsets the design vertically down.

— A positive value offsets the design vertically up.

Note — The V.Offset value specified here is not applied to a
DTM surface.

Press[sart ], Figure 18.20 shows the Position on Road Graphical
Display Screen that appears. It shows your position relative to

theroad. If you are using a conventional instrument, refer to the
screen on theright.
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Figure 18.20 Position on road graphical display screens
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Note — If you are using a conventional instrument, the road
values only appear after you take a distance measurement.

The top of the screen displays the road name. For information
about the icons that appear in the top right of the screen, see

Table 18.3. Theright side of the screen displays valuesin the
following fields:

—  North—the northing coordinate of the current position

—  East—the easting coordinate of the current position
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—  Station - the station value of the current position relative to
the road

—  Offset (left/right) - the offset value of the current position
relative to the road

— V.digt - the vertical distance (cut/fill) of the current
position to the road

In the graphical display, the road is shown asanicon. It
represents a portion of the centerline and shows the direction of
increasing stationing. If your current position is more than 25 m
(about 75 feet) from the centerline, the arrow guides you to a
position on the centerline. (The software calculates this position
by projecting your current position at right angles to the
centerline.) If your current position is off the road; that is, your
current position is before the start station or beyond the end
station of the road, the arrow guides you to the start of the road.
See Figure 18.21.

7’ Direction of increasing station

S+

Y, Your current position

Figure 18.21 Road icon in the graphical display screen

10. Do one of the following:

—  Measure the point. For more information, see the next
section.

— Moveto another position on the road and repeat the steps
described above.
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Measuring the Current Position Relative to the Road
To measure the current position relative to the road, do the following:

1. Inthegraphica display screen, press Measwe]. Then do one of the
following:

— InaGPS survey, the Survey/Measure points screen
appears. Enter values for the point name and code and
press Measwe], The key appears. Pressit to store the
point.

— Inaconventional survey, press [Awet], The [Swre ] key
appears. Press it to store the point.

2. If the View deltas before storage field in the Stakeout settings
screen is set to Yes, a screen similar to the one shown in

Figure 18.22 appears.
As-staked name: Iliﬁ m
Asz-slaked code: Rhoad 1 Design elevation: 13.423m
#s-staked clovation: 11.40m
Stake deltas
W Dist. to road Fil 2029m
Desion Road
Raad mame: Road 1
tethod Position on road
Station: 0+007.251m
T H=0.006m Y=0011m
- E ﬁ). f0 IR TH=Fixed RMS=8
| Stame I Siae

Figure 18.22 Survey screen

Note — The design elevation excludes any V.Offset specified.

If your position is before the start station or after the end station, the
Sation field displays ‘ Off road’, and the Offset and V.Dist fields
display null (*?"). If your position iswithin the start and end station
values but at a greater offset than either the left or right catch points,
the Sation and Offset fields display the relevant values but the V.Dist

field displays null (*?').
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19 Using Conventional Instruments

Introduction

This chapter describes how to use a conventional instrument with the
Trimble Survey Controller software. It shows how to create a
Conventional Survey Style, set up the equipment, and measure points.
Other information about conventional instruments also occurs at
relevant points elsewhere in this manual.

The Trimble Survey Controller software interfaces with the following
brands of conventional instruments:

e  Trimble
. Leica

e Geotronics (Spectra Precision)

»  Sokkia
* Nikon
* Topcon
e Zess

*  Pentax

Note — Contact your local Trimble dealer for a current list of the
instruments that the Trimble Survey Controller software supports.

Configuring the Trimble Survey Controller software

Use a Survey Style to change the configuration of the Trimble Survey
Controller software quickly and easily for different types of survey.
Each Survey Style contains a set of information specific to your
equipment and preferences. The information is stored as a pattern or
template that you can call up and re-use when necessary. To survey
using the Trimble Survey Controller software and a conventional
instrument, select a Conventional Survey Style.
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Conventional Survey Styles

A Conventional Survey Style defines the parameters for measuring
and storing points.

The Trimble Survey Controller software provides a default Survey
Style for use with a conventional instrument—Trimble Conventional.
It is suitable for use with Trimble's conventional instrument. To use
any other type of instrument, create anew Conventional Survey Style.

Creating a Conventional Survey Style
To create a Conventional Survey Style:

1. From the main menu, choose Survey. The Sdlect Survey Syle
screen appears.

Press Wew ],

Enter aname in the Syle name field.

Set the Qyle type field to Conventional.

If aPC card isinserted, set the File location field as required.
Press £ to accept the screen.

A screen with options relevant to the chosen Style type appears,
as shown in Figure 19.1.

o g~ WD

; Mark3 s
Targat

Lasar rangefinder
Tops poind
Cerreciions

Stakeout )
Duplicaie point actions
Traverse opiises

|
]

Figure 19.1 Options screen — conventional survey style
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7. Select eachitem in turn and, in the screen that appears, set the
fields to specify your equipment and preferences. For
information about each menu item, see the following sections.

Tip — Alternatively, create a new Survey Style by copying and editing the
Style called Trimble Conventional. For more information, see Copying and
Editing a Survey Style, page 142.

Instrument

Sdlect Instrument to specify the type of instrument used and its
communi cation parameters.

The Trimble Survey Controller software interfaces with different
brands of conventional instrument. Access the Manufacturer and
Model (optional) fieldsto display alist of these names, and select the
instrument you are using. Its default communications parameters
appear. Change them if necessary. Thereis also amanual entry mode
that lets you enter observations by keying them in.

Use the Baud rate field to configure the Trimble Survey Controller
software baud rate to match that of the conventional instrument.

Use the Parity field to configure the Trimble Survey Controller
software parity to match that of the conventional instrument.

When you changethe instrument type, the baud rate and parity
settings automatically changeto the default settings for the
selected instrument. For more information on configuring a
conventional Survey Style and your conventional instrument, see
Appendix E Conventional Instrument Settings.

Use the HA VA statusrate field to set how often the Trimble Survey
Controller software updates the horizontal and vertical angle display
in the status line with information from the conventional instrument.

Note — Some instruments beep when communicating with the Trimble
Survey Controller software. You can turn off the beep in the instrument
or set the HA VA status rate to Never.
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The EDM precision field appears if the instrument type specified has
more than one measuring mode that can be set by the Trimble Survey
Controller software. Use it to specify how the EDM measures
distances. The options vary depending on the setting in the Type field.
For example, if you are using a Trimble conventional instrument, the
options are 5 mm, 10 mm, 20 mm, and Instrument default. Select the
Instrument default option to always use the setting on the instrument.

Note — When you are using a Leica instrument in reflectorless mode,
set the EDM precision to Instrument default.

The Set backsight field appears if you can set the horizontal circle
reading on the instrument when the backsight is observed. The options
are No, Zero, and Azimuth. If you select the Azimuth option, when you
observe the backsight the horizontal circle reading is set to the
computed azimuth between the instrument point and the backsight
point.

When the instrument type is a servo or robotic instrument, the
Sakeout auto turn field appears. Set thisfield to Yesif you want the
Trimble Survey Controller software to operate the servos
automatically during stakeout, when you are measuring aknown
(coordinated) point.

When the instrument type is a servo or robotic instrument, the Servo
options field also appears. Use it to specify which servos are used—
choose from HA only, or HA & VA.

The Sakeout turn to zero field appears when the instrument typeis
SET (Extended). Set thisto Yesif you want the horizontal angle on the
instrument to display 0° 00" 00" when the instrument is turned on line
with the point in stakeout.

Use the Instrument precision fields to record the precisions of the
instrument. Do one of the following:

. Leave them as null.
e Enter the manufacturer’s values.

»  Enter your own values based on your observing techniques.
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If you enter values, they are used by the Trimble Geomatics Office
software to compute the standard error statistics for an observation. If
you leave the fields as null, the Trimble Geomatics Office software
default values are used to compute the standard error statistics.

Target
Select Target to enter information about the target in use.

Use the Prism constant field to specify a prism constant (the distance
offset specific to each prism). When the prism constant is to be
subtracted from measured distances, make sure that you enter a
negative vaue. For more information about how the correction is
applied, see Prism Constant Correction, page 202.

For some instruments, the Trimble Survey Controller software checks
to seeif aprism constant has been applied by the instrument and the
Trimble Survey Controller software. When you select Sation setup,
messages are displayed in the status line showing what has/has not
been checked.

If the Trimble Survey Controller software cannot check the setting on
the conventional instrument, do one of the following:

» If thereisaprism constant set on the instrument, make sure that
the prism constant in the Trimble Survey Controller softwareis
set to 0.000.

» If thereisaprism constant set in the Trimble Survey Controller
software, make sure that the prism constant in the instrument is
set to 0.000.

Use the Height field to specify atarget height. Thisisthe distance
from the point you are measuring, to the center of the target. For no
target height, access thisfield and press[mr ],
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Laser Rangefinder

Select Laser Rangefinder to set the parameters for using alaser
rangefinder with a conventional instrument. For more information
about configuring alaser, see Chapter 20, Laser Observations.

Topo point

Select Topo point to set the parameters for observing topographic
points.

Use the Measure display field to define how the observations are
displayed on the TSC1 data collector.

Table 19.1 describes the display options.

Table 19.1 Measure display options

Option Corrections applied Description
HA VA SD None Observation as seen on the
(raw) conventional instrument display
HA VA SD Prism constant Raw observation corrected for prism
constant
HA HD VD Prism constant HA and HD from Station ground point to
Pressure and temperature Target ground point and the height

Instrument height and Target height  difference (VD) between these points
Curvature and refraction

Az VA SD Prism constant Raw observation corrected for prism
Pressure and temperature constant, orientation, and atmospheric
Orientation effects.

Curvature and refraction
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Table 19.1 Measure display options (Continued)

Option Corrections applied Description

Az HD VD Prism constant Same as HA HD VD but with backsight
Pressure and temperature orientation applied to the HA
Orientation

Instrument height and Target height
Curvature and refraction

A Grid Prism constant Trigonomical calculation of the A NEE
Pressure and temperature relative to the instrument
Orientation _ The same information as
Instrument height and Target height Az HD VD but presented as rectangular
Curvature and refraction coordinates
Polar to rectangular
Grid Prism constant Reduced grid coordinates
Pressure and temperature
Orientation

Instrument height and Target height
Curvature and refraction

Polar to rectangular conversion

Full coordinate transformation

Use the Auto point step size field to set the increment size for
automatic point numbering. The default is 1, although you can use
larger step sizes aswell as negative steps.

Set the View before storage field to Yes to view observations before
they are stored.

Corrections

Select Corrections to set the corrections associated with conventional
observations.

& Warning — Check the conventional instrument to make sure that
corrections are not being applied by both the instrument and the Trimble
Survey Controller software.
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Use the PPM field to specify a PPM (parts per million) correction.
This correction applies a scale factor to the electronic distance
measurement based on environmental conditions. Manually key in the
PPM correction, or enter the pressure and temperature of the
surrounding environment and let the Trimble Survey Controller
software compute it.

Use the Curvature and refraction field to specify the index of
refraction value. Thisis used to compute the curvature and refraction
correction that is applied to vertical angle observations. Table 19.2
describes the options.

Table 19.2  Curvature and refraction options

Option Description

0.142 for use during the day
0.2 for use at night

None no correction applied

For some instruments, the Trimble Survey Controller software
automatically checksto seeif various corrections (PPM, prism
constant, and curvature and refraction) are being applied correctly. If it
finds that the corrections are being applied twice, a warning message

appears.

For details of the formulas and cal cul ations used, see Conventional
Instrument Calculations, page 200.

Stakeout
To set the as-staked point details:
1. Setthe View deltas before storage field to Yes.

Thisletsyou view the difference between adesign point and the
measured as-staked point before storing the point.

2. Enter avaluein the Horizontal tolerance field.
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The Trimble Survey Controller software displays the deltas if
thistolerance is exceeded. The default is 0.000 (deltas always

displayed).

3. Set the name of the as-staked point to be the next auto point
name or a point name that is equivalent to its design name.

4. Set the code of the as-staked point to be the design point name
or the design point code.

5. Todisplay the as-staked deltas as grid (Northing, Easting,
Elevation) values, choose Yesin the Display grid deltasfield.

The stakeout graphical display screen displays directions using the
conventional instrument as a reference point.

To set the display:
1. Choose asetting in the Deltasfield. The options are:

— Angle and distance — navigate to a point using angle and
distance

— Distances— navigate to a point using distances only

For a comparison of these options see Figure 19.27 on
Graphical display screen — distance measurement made,
page 506.

2. Usethe Distance tolerance field to specify the allowable error
in distance.

If the target is within this distance from the point, the graphical
stakeout display indicates that the distance(s) is correct.

3. Usethe Angletolerance field to specify the allowable error in
angle.

If the conventional instrument isturned away from the point by
lessthan this angle, the graphical stakeout display indicates that
the angleis correct.
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4. If youdefineaDTM and set the Display cut/fill to DTM field to
Yes, the TSC1 displays cut or fill relative to that DTM.

Usethe DTM field to specify the name of the DTM to be used.

Duplicate point actions

In a conventional survey, you can set the tolerances for a duplicate
point warning. You specify the maximum distance that the new point
can be from the existing point. A duplicate point warning appears
when you try to store anew point, but only if the duplicate point is
outside the tolerance you set.

For more information, see Duplicate Point Actions, page 140.

Note — In a conventional survey, when you enter a point name that
already exists, the message Point already exists does not appear. Thisis
because you may want to regularly measure points on both faces.

When you use a conventional instrument to measure points on two
faces, the Trimble Survey Controller software behaves according to
the settings in the Duplicate point actions screen. For example:

If you make a Face 1 observation to a point and then store a Face 2
observation to the same point (with the same point name), the Trimble
Survey Controller software performs a duplicate observation
tolerance check between the two observations, based on the F1/F2
observation tolerance settings.

. If the Face 1 and Face 2 observations are within tolerance, they
are averaged. A matched pair record is stored immediately after
the Face 2 observation. Furthermore, a mean turned angle
record is stored after the matched pair. For more information
about matched pairs and mean turned angles see, Measuring a
Point in Two Faces, page 487.

. If the Face 1 and Face 2 observations are out of tolerance, the
Observation: Out of tolerance screen appears. The options are:

—  Discard — discard the observation without storing

— Rename —rename to a different point name

Trimble Survey Controller Reference Manual Volume 2 461



19 Using Conventional Instruments

—  Store as check — store with a classification of Check
—  Store another — store the observation and the matched pair

—  Store and reorient — (this option only appears if you are
observing a backsight point) store another observation that
will provide a new orientation for subsequent points
measured in the current station setup. Previous
observations are not changed. Use thisif you are doing
multiple rounds of observations.

Note — If the target height changed between the Face 1 and Face 2
observations, the Trimble Survey Controller software reduces the
Face 1 and Face 2 observationsto HA HD VD, and produces a
matched pair that is the mean HA HD VD.

When you make the next observation to the same point, the Trimble
Survey Controller software performs a duplicate point tolerance check
using the best point in the database and the point just measured:

. If it iswithin tolerance, the new observation is stored

« Ifitisout of tolerance, the Duplicate point : Out of tolerance
screen appears.

For more information, see Duplicate point : Out of tolerance
screen, page 140.
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Traverse options

Use these options to specify how atraverse calculation is adjusted.
Table 19.3 shows the options and what they do:

Table 19.3  Traverse adjustment options
Field Option What it does
Compass Adjusts the traverse by distributing the
errors in proportion to the distance
Adjustment between traverse points
thod . . o
metho Transit Adjusts the traverse by distributing the

errors in proportion to the northing and
easting ordinates of the traverse points

Error distribution

Proportional to

Distributes the angular error among the

distance angles in the traverse based on the sum of
the inverses of the distances between
Angular traverse points
Equal Distributes the angular error evenly
proportions among the angles in the traverse
None Does not distribute the angular error
Proportional to  Distributes the elevation error in
distance proportion to the distance between
traverse points
Elevation - :
Equal Distributes the elevation error evenly
proportions among the traverse points
None Does not distribute the elevation error

Note — The Compass option is the same as the Bowditch method of

adjustment.

For information about calculating and adjusting atraverse, see

Traverse, page 571.
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Connecting to a Conventional Instrument

This section shows how to assemble the equipment to do asurvey with
aconventional instrument.

Using a Trimble Conventional Instrument
To assemble the equipment see Figure 19.2, then do the following:
1. Set up the conventional instrument on atripod.

2. Connect the TSC1 data collector to the instrument using the
O-shell Lemo to 0-shell Lemo cable that is supplied with the
instrument.

& Warning — Do not force plugs into the ports. Align the red dot on the plug
with the red line on the socket and then insert the plug carefully.

3. Turn on the conventional instrument.
4. Turn on the TSC1 and go to Station Setup, page 468.
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Figure 19.2 shows the TSC1 data collector connected to Trimble's
conventiona instrument.

Figure 19.2 TSCL1 data collector connected to a Trimble conventional
instrument
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Using a Third-Party Conventional Instrument

To assemble the equipment, see Figure 19.3, then:

& Warning — Before connecting the TSC1 data collector to a Leica (using
GSI) or Geodimeter instrument, select the appropriate Survey Style. This
Survey Style must specify the correct type of instrument. Otherwise, the
Trimble Survey Controller will not connect to the instrument and the
instrument will have to be reset.

Turn on the TSC1 data collector.
From the main menu, select Survey.
Select the appropriate Survey Style.

Connect the TSC1 data collector to the instrument. Attach the
0-shell Lemo to DB9 (male) cable (part number 37779) to one
of the following:

A L Dd P

— the computer download cable for the instrument
— acable provided by your local distributor
5. Turn on the conventional instrument.
Perform a Station Setup, page 468.
If you are using a robotic instrument:

If you are operating a robotic instrument remotely, make sure the
TSC1 data collector is connected to the remote end (target) and that
the instrument is configured for remote operation.
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Figure 19.3 shows the standard connection to a conventional
instrument.

To conventional
instrument

[[P——

DD
OO®M®O@E
@EEOO®
@WO®»DE
—

Figure 19.3 Standard connection to a third-party conventional instrument

Before starting a survey, make sure the instrument settings are
compatible with the Trimble Survey Controller software. Find the
settings for each model of instrument in Appendix E, Conventional
Instrument Settings. Alternatively, contact your local Trimble dealer.

Auto-Connecting to a Conventional Instrument

When you turn on the TSC1 data collector, the Trimble Survey
Controller software tries to auto-connect to any device that it could be
connected to. It first tries to connect to the device specified in the last
Survey Style used. If thisfails, it uses the information contained in all
available Survey Styles to determine what instrument is connected to
the TSC1.
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Working through the list, the Trimble Survey Controller software
checks the top and bottom ports of the TSC1 data collector for each
instrument specified in the Styles. The more Survey Stylesthere are
stored, the longer the auto-connect process takes.

—Q’— Tip — To speed up the process, select a Survey Style.

If many Survey Styles are defined, the auto-connect process may take
along time. However, the Trimble Survey Controller software will
connect to the device specified in the Survey Style when asurvey is
started.

When the Trimble Survey Controller software is connected to an
instrument, the conventional instrument icon appears.

Note — If you turn on the TSC1 data collector and it is plugged into a
Trimble conventional instrument, the Trimble Survey Controller
software automatically turns on the instrument.

Station Setup

Before starting work in the field, make sure that the conventional
instrument is correctly configured in the Survey Style that you intend
to use, and that the correct job is open.

If you intend to combine GPS observations and conventional
measurements in the same job, make sure that you define an
appropriate coordinate system for the job. For more information, see
Choosing a Coordinate System for a Conventional Survey, page 85.

Then set up the instrument on atripod over a point and connect it to
the TSC1 data collector as shown in Connecting to a Conventional
Instrument, page 464.

Before measuring points, rounds of observations, or staking out,
perform a station setup on the TSC1 data collector.
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To perform a station setup:

1. Fromthe main menu, select Survey. Choose the required Survey
Style from the list and press e -

2. Select Sation setup.

For some instruments the Trimble Survey Controller software
automatically checksto seeif various corrections (PPM, prism
constant, and curvature and refraction) are being applied
correctly. When you select Sation setup, messages are
displayed in the status line showing what has/has not been
checked. If the Trimble Survey Controller software finds that
the corrections are being applied twice, a warning message

appears.

3. Follow theinstructionsin one of the following sections,
depending on the information available. This could be:
—  known coordinates for both the instrument point and the
backsight point
—  known coordinates for the instrument point, unknown
coordinates for the backsight point

— unknown instrument point coordinates, several known
points surrounding the instrument point (resection)

— unknown instrument point coordinates (to be provided
later), no known points to use as a backsight

Note — If you are using a coordinate system and zone fromthe Trimble
Survey Controller software library, make sure that you use valid
coordinates for that zone.
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Known Coordinates for Both the Instrument Point and the
Backsight Point

If the instrument point and the backsight point are already stored in the
Trimble Survey Controller software database:

1.
2.

In the Instrument point name field, enter the station point name.
Enter avauein the Instrument height field.

Note — For a two-dimensional or planimetric survey, leave the
Instrument height field set to null (?). No elevations are
calculated. A Default elevation must be defined before the
Trimble Survey Controller can coordinate 2D observations.

Enter avaue in the Backsight point name field.

The Trimble Survey Controller software calculates the azimuth
and insertsit in the Azmuth field, changing the field name to
Azimuth (Computed).

In the Backsight height field, enter the height of the backsight
target.

Choose an option in the Method field. The options are:
— Angles only — measures horizontal and vertical angles

— Angles and distance — measures horizontal and vertical
angles and slope distance

Sight the center of the backsight target and press [Measure],
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The horizontal and vertical distance deltas are displayed on the
screen. These are the differences between the calculated
position and the observed position of the backsight. See
Figure 19.4.

Surves Station setup =
Inairumant port neme: Rr11
Insirumnent hiakghl: 1585m
Backsighl poind nam: 103
Backsghl hesight: 0.000m
Azinuth |Computedl 18304
IMethod] Fingles and dstance
£ HDbist: 0.00Em
& W Digt 0,00 1m

RE=00000
] @‘I ILEI 1 'El:l VAsHT 556"
| i | |&Ilm |

Figure 19.4  Survey/Station setup screen — known coordinates

Press () repeatedly to view the measurement information.
Alternatively, press () to page down.

Press to accept the station setup.
Station setup is complete.

Known Coordinates for the Instrument Point, Unknown
Coordinates for the Backsight Point

If the instrument point is already stored in the Trimble Survey
Controller software database and the backsight coordinates are
unknown:

1.
2.

In the Instrument point name field, enter the station point name.
Enter avauein the Instrument height field.

Note — For a two-dimensional or planimetric survey, leave the
Instrument height field set to null (?). No elevations are
calculated.
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3.

Enter avaluein the Backsight point name field. Because the
backsight point is not in the database, the Trimble Survey
Controller software asks if you want to key in the point. Press
(Mo ],

In the Backsight height field, enter the height of the backsight
target.

In the Azimuth field, key in the azimuth (bearing) from the
instrument point to the backsight point.

The Trimble Survey Controller software uses this azimuth to
calculate a coordinate for the backsight point. The Azimuth field
name changes to Azimuth (Keyed in).

Note— If you do not know the azimuth at this stage, you can edit
the azimuth record later in Review, or you can measure the
backsight point using GPS. The coordinates of any points
measured from that station will then be computed.

Choose an option in the Method field. The options are:
— Angles only — measures horizontal and vertical angles

With this method, no coordinates are calculated for the
backsight point. (No coordinates can be obtained if thereis
no distance.)

— Angles and distance — measures horizontal and vertical
angles and slope distance

Sight the center of the backsight target and press [Measure],
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The measurement information is displayed on the screen. No
deltas are displayed because there are no known coordinates for
the backsight. See Figure 19.5.

Turwes"Station setup
Inairumnent poirt neme: 11
Insiraenent haighl: 1585m
Backaighl poind narm: R0
Backsght hasight: 1540m
Axipmuth (Keyed ink 145° 365"
IMethod:) Fngles and dstance
Horizomtal angle: el
‘Vertical angle: !F:IJ“II“

-I 13! 000 VEA=ET AT
| e | |&Ilm |

Figure 19.5 Survey/Station setup screen — known instrument,
unknown backsight

8. Press(swe | to accept the station setup.
Station setup is complete.

Unknown Instrument Point Coordinates, Several Known
Points Surrounding the Instrument Point (Resection)

Use a resection calculation to compute coordinates for the instrument
point by making observations to known points during the station setup
Process.

Note — In a resection, only use points that can be viewed as grid
coordinates. (The resection calculation isa grid calculation.)

A resection needs a minimum of;
e threesetsof angles

*  two observations with horizontal and vertical angles and slope
distances
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The Trimble Survey Controller software uses a |l east-squares
algorithm to compute the resection. Thisuses all of the data collected,
which resultsin a statistically better result. For more information, see
Resection Calculation, page 207.

When doing a resection, make sure that the geometry of the
observations will produce a stable result. In atwo-point resection, the
result can be unreliable if the angle between the instrument point and
the two resection pointsis close to 180°. In athree-point resection, the
result can be unreliable if the three points and the instrument point lie
on acircle. For all resections, results are unreliable if the points you
are observing to are close together.

Table 19.4 shows the different types of resection provided by the
Trimble Survey Controller software.

Table 19.4  Values computed by resection

Known coordinate values for Values computed by resection
instrument point

Northing, Easting, Elevation Northing, Easting, Elevation
Northing, Easting Elevation

Elevation Northing, Easting

None Northing, Easting, Elevation

To do aresection:
1. Inthelnstrument point name field, enter the station point name.

The Trimble Survey Controller software warns that the point is
not in the database, and the [Keyin ], [Resect ], and [Cancel ] SOftkeys

appear.
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2. Press[Reseit], The Survey/Resection point screen appears, as
shown in Figure 19.6.

SurveyFesection point
Insirumant porl name:
Coda: [
Insiraenent hekghi: 1,500
Caleulate: HY

B e vassezse
]

Figure 19.6  Survey/Resection point screen

3. Inthelnstrument height field, do one of the following:
— For atwo-dimensional resection, leave the field set to null
.
—  For athree-dimensional resection, enter a value.

If you entered avalue in thisfield in the Sation Setup
screen, the Trimble Survey Controller software
automatically transfers that value to this screen.

Warning — Once the resection is started you cannot enter a different
instrument height.

The Calculate field indicates what values will be calculated by
resection. For more information, see Table 19.4.
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4. Press[oc_]. The Survey/Resection observation screen appears,
asshownin Figure 19.7.

Survey/Resection obseryvation
Foint name: 1
Code: BS
Peihad: Ffingles and distance
Target heght: [1,500m|

l_. 1.’;:1 W A=S2" 51"
||H-ln|ﬂ| ligns

Figure 19.7 Survey/Resection observation screen

5. Inthe Point name field, enter the name of the point you are
observing to.

6. Inthe Codefield, enter afeature code (optional).
7. Choose an option in the Method field. The options are:
— Angles only — measures the horizontal and vertical angles

— Angles and distance — measures the horizontal and vertical
angles and slope distance

8. Inthe Target height field, enter the height of the target you are
observing.

9. Sight the center of the target and press Measre],
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10.

11.

12.

The measurement information is displayed on the screen, as
shown in Figure 19.8.

Surwey/Resection ohaervation

Point name:
mﬂ- Anglea and S3 o
] AnGHE
Targe! height: [1.500m|
Heripontal angle: o
Viertical angle: Eralr el
Slope distance: #21,480m
1. ?A%

Figure 19.8 Survey/Resection observation screen — measurement
information

If the information is correct, press to accept the
observation. To discard the measurement, press &) then e 1.

Repeat Steps 5 through 10 for al pointsthat you are using in the
resection cal culation. When there is enough datafor the Trimble
Survey Controller software to calculate a resected position, the
softkey appears.

Pressta | to calculate the resection. The Resection results
screen appears, as shown in Figure 19.9.

clion redults
@mﬁm 100
adi: 7

Marth: 1234.000m
East: 1233.988m
Elevation: 1234.000m
Standard errors
Morth 0.00&m
East: 0.003m
Bevaton: 0,004m

HA=TRd"FE 50"
! A=S0*rog”

Figure 19.9 Resection results screen
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Resection results screen
Use the Resection results screen to:
*  storethe results of the resection

*  add more observations
*  view specific point/observation details

The Resection results screen shows the coordinates of the instrument
point as calculated by the resection. It also shows the standard errors
for the coordinates. For information about the formula used to
calculate the standard errors, see Resection Calculation, page 207.

Do one of the following:
To store the results of the resection immediately, press .

To return to the Survey/Resection observation screen and
observe more points, press At ],

To view details of the resection, press(oetis |, The Resection details
screen appears, as shown in Figure 19.10.

Resection
P HRosid V.Resid Lss
1 000am  0001m  HY

i£ 000dm 0000w  HY
S B.000m 020K HY
4 0o0im 0000  HY

]; l,_,E] 1.’;: W A=S0*I00"

| A |IblHIi-|' Belete |

Figure 19.10 Screen showing resection details

To return to the Resection results screen and store the resected point,
press then [Store ],
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Resection details screen
Use the Resection details screen to:
e view individual point residuals
* delete observations from the resection
»  change which observations are used to compute a solution

To return to the Survey/Resection observation screen and add more
points, press :

To delete an observation from the resection calculation, highlight it
and press [ Dekete |,

Warning — You cannot include an observation in a resection once the
observation is deleted.

To see what a solution would be like if you deleted a particular
observation, access the Resection point screen. In the Use field (see
Figure 19.11) change the setting to Off.

To return to the Resection results screen, press [Resuts |,

To change which components (horizontal/vertical) of an observation
are used in the resection cal cul ation, highlight the point and press ).
The Resection point screen appears, as shown in Figure 19.11.

Reseciion point
Fuoint name: 1
Ve

F
SMortk ]
AEast: -01.005m
AlElevation: 0.001m
& HAngle: oo’
& VAngle: r*ooor
& 5Disk: 0.002m

|“I||E-J IEI W A=80*4000"

Figure 19.11 Resection point screen
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Resection point screen

The Resection point screen shows the residual s of the observed point.
The Use field shows which components of the observation are used in
the resection calculation. Table 19.5 shows the optionsin thisfield.

Table 19.5 Use field options

Option Description

H Use only the horizontal values for that point in the calculation

\% Use only the vertical values for that point in the calculation

H,V Use both the horizontal and vertical values for that point in the
calculation

Off Do not use the point in the calculation

Note — If you change the setting in the Use field, the resection
recomputes when you accept the screen.

To store the results of aresection, return to the Resection results
screen.

Unknown Instrument Point Coordinates (to be Provided
Later), No Known Points to Use as a Backsight

If the coordinates of the instrument point (the station) are not known
and will be provided later:

1. Enter avauein the Instrument point name field. The Trimble
Survey Controller software warns that the point is not in the
database. Press [caeel ] and continue. Any coordinates measured
from this point will have null (?) values.

2. Enter avaueinthe Instrument height field.

Note — For a two-dimensional or planimetric survey, leave the
Instrument height field set to null (?). No elevations are
calculated.
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Enter avaluein the Backsight point name field. The backsight
point is not in the database, so the Trimble Survey Controller
software asks if you want to key in the point. Press[fa_],

In the Backsight height field, enter the height of the backsight
target.

The value in the Azimuth field is null (?).
Choose an option in the Method field. The options are:
— Angles only — measures horizontal and vertical angles

— Angles and distance — measures horizontal and vertical
angles and slope distance

Sight the center of the backsight target and press Measure],

The measurement information is displayed on the screen, as
shown in Figure 19.12.

SuryvealStation sefup
Instrumant point name: i1
Insiruenent haighl: 1605m
Elnhﬂl'l mn:‘lrllmt 1 BA

acksight height: A58m
Azinmutic 7
Meihod:) Fngles and dstance
Horizontal angle: o0
'u"lﬂliﬂ!il#r. S:EI'EUS'W'
1
-._,'I 131 i.7e0 VA=A 05"15"
|_Fhere | [Bptians |

Figure 19.12 Survey/Station setup screen — unknown coordinates

Press to accept the station setup.
Station setup is complete.

The instrument point and backsight point can be entered later. Key
them in or measure them using GPS. The coordinates of any points
measured from that station will then be computed.

Note — When you enter the instrument point later, make sure you
delete the original instrument point. The coordinates of any points
measured from that station will then be computed.
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Alternatively, provide the coordinates | ater in the Trimble Geomatics
Office or Trimble Survey Office software, after downloading the job.

Measuring Points

This section shows how to measure points using a conventional
instrument and the Trimble Survey Controller software.

Survey/Measure Points Screen

When station setup is complete, select Measure points from the Survey
menu. The Survey/Measure points screen appears, as shown in
Figure 19.13.

Survey/Mesturs points
Point nama: Topaddl
Coda: Hal
Miathod: cevangles and Sslance
Target heght: 1. 700m)|

1B 5 b Vaeas
||H¢n||rt| | Eheik | | Blinns |

Figure 19.13 Survey/Measure points screen

To change the settings for the current survey, press[oatons ], It is not
possible to change the current Survey Style or the system settings.

Note — You can view points and lines in the current job graphically in
the job map. For more information, see Map of Current Job, page 95.

If you are using a servo or robotic instrument to measure a known
(coordinated) point, press or set the Sakeout auto turn field to
Yesin the Survey Style to automatically turn the instrument to the
point.
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Measuring a Topo Point

To measure a topographic point using the Trimble Survey Controller
software and a conventional instrument:

1.
2.
3.

Enter avalue in the Point name field.
If applicable, enter afeature codein the Code field.

In the Method field, select a measurement method. See
Choosing a method, below.

Enter avauein the Target height field.
Press [Measure],

If the View before storage field in the Survey Styleis set to Yes,
the measurement information appears on the screen. Edit the
target height and code if necessary. Do one of the following:

—  Press to store the point.

—  Turn the instrument to the next point and press( ket |. The
last point is stored and a measurement is made to the next
point.

If the View before storage field is set to No, the point is stored
automatically and the point name increments (based on the Auto
point step size setting).

The Trimble Survey Controller software stores the raw
observations (HA, VA, and SD).

Choosing a method

Choose one of the following methods to measure a topo point:

Angles only — measures only the horizontal and vertical angles

Angles and distance — measures the horizontal and vertical
angles and slope distance

H. Angle offset — first measures the vertical angle and dope
distance then the horizontal angle to an inaccessible point
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*  Singledist. offset — measures horizontal and vertical anglesand
slope distance to atarget, then computes a new position from
the target to a specified direction and distance

If you are measuring a point by an Angles only or H. Angle offset
method using a robotic instrument operated from the remote end
(target), make sure the instrument is tracking the target. If tracking is
not maintained, the current orientation of the instrument will be used
for the measured angles.

Horizontal Angle Offset

Use the H. Angle offset method when the point to be measured is
inaccessible, for example the center of atree.

To measure a point using this method:
1. Inthe Point name field enter the name of the paint.
In the Code field enter afeature code (optional).
In the Method field select H. Angle Offset.
In the Target height field enter the height of the target.

o~ LN

Place the target beside the object to be measured, sight the
target, and press [Measure],
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The Horizontal angle field shows anull (?) setting and the
screen of the TSCL1 data collector looks similar to Figure 19.14.

Survey/Mesturs points
Foint name: Topoddt
Codi: Tres 8
athind: oH. Angle ofl sai
Target hedght: [1.700m|
Heorizomtal angie: ?
Vertical angle: Hires
Slope distance: J3284m
|iE| l._,E-I 1.EI |ii WA= T3
|!Hl- Iﬂ |&Ilm |

Figure 19.14 Survey/Measure points screen — horizontal angle offset

6. Turn the target to the center of the object and press .The
Trimble Survey Controller software inserts the measured value
in the Horizontal angle field and:

—  If the View before storage field in the Survey Styleisset to
Yes, the measurement values are displayed. Press to
store the point.

— If the View before storage field is set to No, the point is
stored automatically.

Single Distance Offset

Use the Single dist. offset method when a point isinaccessible but a
horizontal distance from the target point to the object can be
measured.

To measure a point using this method:
1. Inthe Point name field enter the name of the paint.
2. Inthe Codefield enter afeature code (optional).
3. Inthe Method field select Single dist. offset.
4. Inthe Target height field enter the height of the target.
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5.

In the Distance field enter the horizontal distance from the
target (prism) point to the object to be measured.

In the Direction field enter the direction from the target (prism)
point to the object to be measured. Figure 19.15 shows how the
directions are defined.

Left o O,Ut
O Target
e Resultant point
n B Instrument
Right

Figure 19.15 Direction options

If you are operating arobotic instrument remotely from the target, the
left/right directions are reversed. However, the measurement is stored
relative to the instrument position, as shown in Figure 19.15.
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The Trimble Survey Controller software displays a screen similar to
that shown in Figure 19.16.

Survey/Mesturs points
Foint name: Topodd?
Codi: Bldg
athind: ESingle dist. ofl sai
Targel hight: 1.700m
Distance: £.500m
Direction: I Fighi]

|iE| l._,E'I 1.EI |ii WaA=RT T3

||H-ln|ﬂ| | Dheak | | Driions |

Figure 19.16 Survey/Measure points screen-single distance offset

7. Press[Measue|;

—  If the View before storage field in the Survey Styleisset to
Yes, the observation adjusted for the offset distance
appears. Press to store the point.

— If the View before storage field is set to No, the point is
stored automatically.

The Trimble Survey Controller software stores the adjusted
horizontal angle, vertical angle, and slope distance in the point
record, as well as an offset record with the offset measurement
details.

Measuring a Point in Two Faces

The Trimble Survey Controller software lets you make Face 1 and
Face 2 (direct and reverse) measurements at any time and in any order.
It averages a pair of observations in a matched pair record. It then
averages multiple matched pair records (rounds of observations) in a
mean turned angle record.

For information on Face 1 and Face 2 tolerance checking, see
Duplicate point actions, page 461.
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Note — You can measure points using either face in any order (for
example, BSFSFSBSor BSFSBSFS). However, if you observe the
backsight only on Face 1, only Face 1 observations to points are
coordinated. Points observed on Face 2 are coordinated when the
backsight is observed on Face 2.

To measure a point using both faces:

1.
2.
3.

Complete a station setup.
Measure a point. (See Measuring a Topo Point, page 483.)

M easure the same point again on the opposite face of the
instrument. In the Point name field, use the same name asin
Step 2.

The Trimble Survey Controller software writes a matched pair
record immediately after the observation on the opposite faceis
stored. This matched pair record contains the mean horizontal
angle, the mean vertical angle, and the mean slope distance
from the two previous observations.

Immediately after a matched pair record, the Trimble Survey
Controller software writes a mean turned angle record. This
mean turned angle record contains the mean horizontal angle,
the mean vertical angle, and the mean slope distance from al
previous matched pairs observed from the current station setup.

The mean dope distance displayed in the mean turned angle
record in the Trimble Survey Controller software has been
reduced for PPM, curvature and refraction, and prism constant.
The raw mean slope distance is exported to the DC file and
reduced in the Trimble Geomatics Office software.

If you make another pair of Face 1 and Face 2 observations
during the same station setup, another matched pair record is
written to the database and a new updated mean turned angle
record is written. The previous mean turned angle record

disappears.
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Note — If you change the target height between the two observations,
the Trimble Survey Controller software reducesthe Face 1 and Face 2
observations to HA HD VD, and produces a matched pair that is the
mean HA HD VD. The same happens to the mean turned angle record
when you change the target height between matched pair records.

If you observe a point using the Angles and distances method and then
make a second (Face 2) observation to it using the Angles only
method, you must still observe to the center of the target. The Trimble
Survey Controller software averages the vertical angle measurements
in the matched pair record. Alternatively, set the target height to null
(?) when you make the second observation. If the target heights differ,
only the horizontal angle measurements are meaned.

Backsight

When observing points on both faces, remember to observe the
backsight on both faces. Once the backsight has been observed on
Face 1 and Face 2, amatched pair record iswritten for the backsight.
The orientation correction for any foresight points with a matched pair
record is then based on the backsight matched pair record.

If you are using a servo or rabotic instrument, use the softkey in
the Instrument / Instrument controls menu to change face.
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Measuring a Check Point

To measure a check point or to check the backsight, from the Measure
points screen press ek |, The Survey/Check shot screen appears as
shown in Figure 19.17.

Surveu/Check shot

Point name: HP5M1d5
Code: LEar
Muthod: Lk inclus dnd datance
Target height: 1.700m

|iE| |._,E-I 1.% iE WA=RT" T3

n,
[[Heasure] Chi 83 | [ Dptions |
Figure 19.17 Survey/Check shot screen

To measure a check point:
1. Inthe Point name field, enter the name of the point to check.
2. Inthe Method field, select a measurement method.

Other fields appear, depending on the method you choose. Fill
thesein asrequired.

In the Target height field, enter the height of the target.
4. Press[Measue],
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If View before storageis set to No, the point is stored with a
classification of Check. If it is set to Yes, the Check shot deltas
appear on the screen. See Figure 19.18.

Survey/Check shot =
Marks 01
Code: Marks
Beestinn: CEGhere a3 check
Targel hight: 1.700m

Check shot deftas
& Azimuth: e onse
£ HuDist: 0.005m
4 Dist: 0.000m
& % Dist: 0.00%m

l_. 1.’2:! 1,000 ' A=80"DI00"
[

Figure 19.18 Survey/Check shot screen — check shot deltas

If you observe the point from the same station setup that you
originally measured it from, the deltas are the differencein
observation values between the original observation and the
check observation. The deltas displayed are: horizontal angle,
vertical distance, horizontal distance, and slope distance.

If you observe the point from a different station setup from the
oneyou originally measured it from, the deltas are in terms of
the best coordinates from the original point to the check point.
The deltas displayed are: azimuth, vertical distance, horizontal
distance, and slope distance.

Press to store the check point. Press (&] to abandon the
measurement.

Press cces | to display the Survey / Check backsight screen. Thisis
similar to the Survey / Check point screen, but the Point name field
shows the backsight of the current station setup. You cannot edit this

To observe a check shot to the backsight, use the same procedure as
described above.

To return to the Survey / Check point screen, press [Chk o],
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Measuring Rounds of Observations

This section shows how to measure multiple sets (rounds) of
observations with a conventional instrument and the Trimble Survey
Controller software. A round consists of a set of both Face 1 and Face
2 observations.

With rounds, you measure the first face observations. The Trimble
Survey Controller software builds the rounds list then guides you
through a specified number of rounds of observations by:

» directing you to change face when required
»  defaulting to the correct point details for each observed station
» displaying the results and allowing you to delete bad data

Building the Rounds List

The rounds list contains the points used in the rounds observations.
The Trimble Survey Controller software automatically builds this list
during the first round of observations made on the first face (typically
Face 1). The backsight point observed during station setup, is added to
the list first. The last point is added when the first round of
observations is completed on the first face.

When a point is added to the rounds list, the Trimble Survey
Controller software takes note of the following details:

e Point name

»  Feature code

e Target height

e Prism constant

The Trimble Survey Controller software uses thisinformation as the
default values for all subsequent rounds observations.

The rounds list cannot be edited, so observe all points that are to be
included in the rounds observations during the first round on the first
face.
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To add a point to the rounds list:

1. Complete a station setup. For more information, see Station
Setup, page 468.

The backsight point will be added to the rounds list first.
2. From the Survey menu, select Measure rounds.
The Survey/Measure rounds screen appears. See Figure 19.19.

Sur e/ Measure rounds - Face 1 H
Point name
Code: Spike
Mo JeAngles and distamcs
Target height: 1.300m
..J = HA=214"50°25"
., I'iI:E WA=80"3E 4T

Figure 19.19 Survey/Measure rounds screen

The Survey/Measure rounds screen shows what face the
instrument is on, and the number of the current round (shownin
brackets). For example, Figure 19.19 indicates the instrument
that is on Face 1 of thefirst round.

3. To change the settings for the current survey, press [Options |, The
Options screen appears as shown in Figure 19.20.

Dptians =
Mumber of rounds: E
Obaervation erder: i3 123
Messure distance on face & ]
Measure display: HA VA SD
Prizm consiant: 0.0mm
Auto point step size: 1
Wiews before storege N
F1/FE alseryabion telerance
Horizontal angle: o ooHin”
‘-’Erl!l:d.'* o020
..J HA=F12%4325"
- l I'il:ﬁ WA=ZTI"5E" 10"

Figure 19.20 Options screen—rounds
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Use the Options screen to specify the prism constant of the
target for each observation in the rounds list. Enter a negative
valueif the prism constant is to be subtracted from measured
distances.

To add a point to the rounds list, follow the same procedure for
measuring a topo point. For more information, see Measuring a
Topo Point, page 483.

If the View before storage field in the Survey Styleis set to Yes,
the measurement information is displayed. See Figure 19.21.

Saif v Measire rounds - Face 1 E1!
Point name: =
Code: Spike

el hod BAngles snd distamcs
Target height: 1.300m
Harizontal angle: 21458725
Varlical angla: BO"36°43"
Slope disiance: 107 .585m

.] +] -.%I HA=214%58 25"
' E L7

. 705 VA=SIFIE AT
(TN i

Figure 19.21 Survey/Measure rounds screen—measurement

If the View before storage field is set to No, the point is stored
automatically, and the point name increments (based on the
Auto point step size setting).

When the rounds list is complete, press [End face],

The message First face completed appears and the Trimble Survey
Controller software prompts you for the next point to be
measured in the rounds of observations.

Note — If you press {&9in the Survey/Measure rounds screen, the
current rounds list islost. A new station setup isrequired to start
another round.
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Measuring a Point in a Round of Observations

When the rounds ist has been built, the Survey/Measure rounds screen
displays the default target details for the next point to be observed.

If the TSC1 data collector is connected to a servo or robotic
instrument and the Sakeout auto turn field is set to Yesin the Survey
Style, the Trimble Survey Controller software automatically turns the
instrument to the calculated horizontal and vertical angle.

& Warning — When using servo or robotic instruments, check that the

instrument has sighted the target accurately, and manually adjust it if
required. Some instruments can perform accurate sighting automatically.
For information on the instrument specifications, refer to the instrument
manufacturer’s documentation.

Making a measurement

Once the rounds list has been built, the Trimble Survey Controller
software automatically displays the last used target information for the
next point to be measured.

To measure a point:
1. Press Mease],

When the observation is stored, the Trimble Survey Controller
software defaults the point name and the target information for
the next point in the rounds.

Note — If you observe a point on the wrong face, the Trimble
Survey Controller software will warn you after you try to store
the point.

2. Repeat this procedure until all observations are completed on
the face.

When all observations have been completed, the Trimble Survey
Controller software will display the results for the round. For more
information, see Viewing the Results, page 498.
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If you cannot compl ete the observations, press [Endface], The following
warning message appears.
Please confirm: Not all points have been observed. End observations on this face?

Press[¥s ] to confirm that you want to end observations on this face
and begin observing the next set of rounds.

If the Measure distance on face 2 field is set to No, the measurement
method for observations on Face 2 will always use Angles only by
default.

If the TSC1 data collector is connected to a servo or robotic
instrument, the softkey is also available. After apoint is stored,
pressTum_] to automatically turn the instrument to the next target. If
the Sakeout auto turn field in the Survey Styleis set to Yes, the
instrument will automatically turn.

Duplicate Point Actions (Rounds)

The Trimble Survey Controller software treats pointsin rounds
observations according to the Survey Style settings in the Duplicate
point actions screen. For more information, see Duplicate point
actions, page 461.

If you use the default settings in the Duplicate points action screen,
the Duplicate point: Out of tolerance screen appears every time a
point of the same name is observed. If you change the settings, the
Duplicate point: Out of tolerance screen appears only when the
tolerance values have been exceeded.

For larger scale surveys, you may need to increase the Duplicate point
tolerance settings for the Survey Style. Set the tolerances at an
appropriate value to check for gross errors, and examine the
observation residuals for better quality control. For information on
viewing the observation residuals, see Viewing the Results, page 498.
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When a new point is further from the point observed in the previous
round than the tolerance specified in the Survey Style settings, the
Duplicate point: Out of tolerance screen appears. Set the Action field
to one of the following options:

»  Discard—discard the point without storing

*  Store another—store the point

Duplicate Backsight Point

When the orientation is changed between consecutive rounds, that is
the backsight point is re-observed in the new round, the Duplicate
backsight point screen appears. The options are:

»  Discard—discard the observation without storing

e Store and reorient—store another observation that provides a
new orientation for subsequent points measured in the current
round. Previous observations are not changed.

F1/F2 Observation Tolerance

If the Face 1 and Face 2 observations are out of tolerance, the
Observation: Out of tolerance screen appears. The options are;

e Discard—discard the observation without storing

e Store another—store the observation, the matched pair and the
mean turned angle

Note — To change the F1/F2 Observation tolerance setting during the
survey, press /getiens /from the Survey/Measure rounds screen.

Skipping Observations

During rounds observations, you can skip an observation by pressing
if the current point cannot be measured. The Trimble Survey
Controller software will then default to the next point in the rounds
list.
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It is not possible to skip observations:
e when building the rounds list

» if the observations are made to the first point (backsight) in the
rounds list

When the Trimble Survey Controller software has reached the end of
the rounds list and points have been skipped, the warning message
Observe skipped points? appears.

Press[¥s | to observe the points that were skipped during that round.

The observations can be skipped again if required. Select to end
the round.

Points that are skipped on the first face are automatically skipped on
the second face. Similarly, if apoint is skipped on the second face, the
first face observation will be disregarded. If apoint is skipped in one
round, all subsequent rounds continue to prompt for observations to
that point.

Viewing the Results

At the end of each round, the Trimble Survey Controller software
displays the Rounds summary screen, as shown in Figure 19.22.

Rounda swmmary

BNz
Eounds complabid: 3
Eounds b go: a
Mascimunm Ha reskduat o*norn4”
raimum V& residuat n*00°06"
raximum 50 residual: 0L 008m

B &bV
wralire LT |l ]

Figure 19.22 Rounds summary screen

Use the Rounds summary screen to:

e continue and observe more rounds
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»  view specific point/observation details
*  end the current rounds session

The Rounds summary screen shows details of the rounds that have

been completed. The maximum residuals are displayed for quick
reference.

Note — In two-dimensional surveys where the instrument or target
heights are null, the observed vertical angle and slope distance
residuals and standard deviation are displayed as N/A.

Do one of the following:

»  Toreturn to the Survey/Measure rounds screen and observe
another round, press [Continue],

»  Toend the current rounds session, press [Ed_],

To view details of the observations, press The Sation details
screen appears, as shown in Figure 19.23.

Siation: BHDIZA

ED| Paint Mean HA  Sid. Dav P21
R TRIG & 0*o0°'o0”  @o0Do i
R | CMIDS B*2711" @*o0'0i| o
Ps| DT30 138%41°02"  e0001" 4"
i | POS2 2e2*1118"  oe0001 Jig”
i (1]
'ﬂ AN HE=212%1728"
W 1850 1.70S W A=ITIESE I
| Bedails | | va | =

Figure 19.23 Screen showing station details

To return to the Rounds summary screen, press NEs).

Station details screen Results
Use the Sation detail s screen to:

e view the observation details from the current station in the
round.
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e view individual point residuals and remove bad observations
from around.

The Sation detail screen shows the mean (turned) horizontal angle
and standard deviation for all points observed from the station. To
change the observation display view, do one of the following:

e Press[_ VA Jto display the mean vertical angle.
e Press to display the mean slope distance.
To return to the mean horizontal angle view, press™ HA ],

To view individual point residuals for each round and remove bad
observations, highlight the point and press[Details |. The Point details
screen appears, as shown in Figure 19.24.

Poist: OT30
Roound H& residual Use
1 0rot”  Ye
2 0" Yes
3 N/ A Ho
i 0o Yes
5 001" Yes

“ ] HE=Z12%1325"
W 1550 1708 W A=2TIPSE I

Figure 19.24 Screen showing point details

Point details screen

The Point details screen shows the residual s of the observed point for
each round. The Use column shows the observations in use (displayed
as Yes), and those that have been removed (displayed as No). If
observations have been skipped in around, N/A is displayed.

Usethe[#&_] [ vA ] or[sb_] softkeysto change the residual display
views.
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If the residuals for an observation are high, it may be desirable to
disable the observation from the round. To disable an observation
component (HA, VA or SD), highlight it and press[Use_].

When Useis set to No, the pairs of observations (Face 1 and Face 2)
made to the point in the round are deleted. The mean observations,
residuals and standard deviations are recalcul ated.

The softkey is not available for backsight points. Observations
to the backsight are used to orientate observations and cannot be
deleted.

To accept the changes and return to the Sation details screen, press
Cok ],

Staking Out

The Sakeout menu provides options for staking out coordinates, lines,
curves, slopes, roads, and surfaces. This section shows how to stake
out a point using a conventional instrument.

For information about staking out aroad, see Chapter 18, Roading.

& Warning — Do not stake out points and then change the coordinate
system or perform a calibration. If you do, these points will not be in terms
of the new coordinate system. They will also be inconsistent with points
staked out after the change.
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General Procedure

To stake out a point, set up the conventional instrument and complete
astation setup:

1.
2.

Change the stakeout settings if necessary (see the next section).
Define the point/line/curve/DTM. To do this, use one of the
following methods:

— keyindata

— upload afilefromaPC

— caculate coordinates using one of the Cogo functions

From the main menu, select Survey. From the Survey menu,
select Sakeout, then choose what you want to stake out (Points,
Lines, Curves, Roads, or DTMs).

Turn the conventional instrument to the angle indicated on the
screen. If you are using a servo or robotic instrument, press

or set the Sakeout auto turn field to Yesin the Survey
Style to automatically turn the instrument to the angle indicated
on the screen.

If you are operating arobotic instrument remotely, the
instrument will automatically track the prism as it moves (if
lock is maintained). The stakeout graphical display will update
accordingly.

The graphics indicate when the instrument is on line.

Move the target so that it is on line and press Measwe], Adjust the
target distance from the instrument asindicated by the graphics,
and measure again.

When the graphical display indicates that the target is on the
point, press [Acept |,

Store the as-staked point (this step is optional).
Repeat Steps 5 and 6 until all points are staked out.
End the survey.
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Note — The defined point/line/curve/road/surface must be stored in the
Trimble Survey Controller software database before you can stake it
out.

Stakeout Settings

You can change the default values for as-staked points. You can also
change how certain values are displayed during stakeout.

To specify what distances are used and displayed by the Trimble
Survey Controller software;

1. From the main menu, select Configuration / Job / Cogo
settings.

2. Setthe Distancesfidld as required. To apply sealevel
correction, for example, set the Distances field to Sealevel.

Stationing values can be displayed in the following formats: 1000.0,
10+00.00, or 1+000.0.

To change the format:
1. From the main menu, select Configuration / Job / Units.
2. Set the Sationing field as required.
To change the stakeout settings for a Survey Style:
1. From the main menu, select Configuration / Survey Syle.
2. Highlight your Conventional Survey Style and press &t ],

3.  Sdlect Sakeout. For more information about the fields that can
be edited, see Stake To Options, page 414.

50/— Tip — For the next section, use the online Help if necessary. Press the
- key and then press and choose the stakeout topic.
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To change the stakeout settings for the current survey only:

1. From the Survey/Sakeout screen press [oatios |, The Options
screen appears, as shown in Figure 19.25.

Oplions 5

As-ataked pond details
Winw deltas before sborage:  <EECD
Horizonial tolerance: 0.0D0m
BAsstaked name:  Fiuto polnt name

As-staked code: (Design name

Displag grid delas: Mo
ay

Deltas ‘Fafingle and dstance

Distance tolerance 0,020m

ﬁn lﬁganggz pﬁFg:'
I:_. 13“. W A=00"087 20"

Figure 19.25 Options screen — stakeout

2. Setthefiddsasrequired. For more information, see Stakeout,
page 459.

Using the Graphical Display During Stakeout

When staking out a point, line, curve, or road, use either the text onthe
right of the screen or the graphical display on theleft to navigateto the
point. This section describes how to use the graphical display.

The general rulein using the graphical stakeout is that a solid/filled
arrow means action. Use these arrows to locate the point within a
certain tolerance. You can configure the tolerances for both angles and
distances in the Options screen.

The stakeout graphical display operates in one of two modes:
Distances, or Angle and distance. To choose a mode, set the
Display/Deltasfield in the Options screen. The next section shows
examples of each mode.
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To use the graphical display during stakeout:

1.  When you select a point to stake out, the stakeout graphical
display screen appears. See Figure 19.26.

Poirt: GEO108E HOist ragd
&2 1d5m

Haog regd.
B3 e

TR ALY .l.'_'l.-ag-

— B1*1540"

Turm to 2B3*02°08

|iE| l._,E'I 1.EI |ii WA= 52T

|IHIHHt| Targel | |&Ilm |

Figure 19.26 Initial screen of graphical display — stakeout

A large arrow indicates the direction in which the instrument
must be turned. The screen also indicates the angle that the
instrument must display.

If you are using aservo or robotic instrument, press or set
Sakeout auto turn to Yesin the Survey Style, to turn the
instrument automatically to the angle indicated on the screen.

If you are operating arobotic instrument remotely from the
target, the graphical display isreversed and the arrows are
shown from the target (prism) to the instrument.

2. When the instrument is within the angular tolerance, the
graphica display shows two hollow/outline arrows. (Use the
Options screen to set angular tolerance.)
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3. Pressmeaswe], \When the distance measurement is made, a screen
similar to one of those shown in Figure 19.27 appears.

Point: GEO1B86 fro Ot Poimt: GEO1B86 o Ot
S848m 58948m
ro ikt fron Mgkt
o*oorog”
~ = ¥.Lvar - = . Ler
o | M oa2sem e | PN 0292m
gt W W g sl " st W g sogd
Ly il
Dary Wdng Db Hodmg
5 o oarng”

Figure 19.27 Graphical display screen — distance measurement made

Theleft and right arrows are curved or straight depending on
the mode set in the Options screen:

— Intheleft screen above, the Display/Deltas field is set to
Angle and distance. The arrows are curved.

— Intheright screen, the Display/Deltas field is set to
Distances. The arrows are straight.

The hollow left and right outline arrows show that the
instrument is on line. The solid arrow indicates that the target
must move away from the instrument.
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4.  When the target has moved, press again. If the instrument
isturned off line, the two outline arrows disappear and a solid
one appears. Figure 19.28 shows two different ways to view

this.
Polet: GEOTB8  [cra fe Ponl: GEO1996 |50 1
IL105m L105m
0.105m fro Labs | 0105 fro Laff
0%4i 43 0585m
:!: f st JF b st
. | Fl 0280w e | i 0260
T U dlos segg 0585m dlmn ragg
Dy Wdng Dt Wy
04T 43" QT AT
in E‘I 1RI I-E WA=ET"G2T ig E‘I 1.1 I-E WA=ETG2 T
||H-|uﬂ Aovepl || Targel | | Driions | ||H-|uﬂ Aovepl || Targel | [ Dpiiens |

Figure 19.28 Graphical display screen — measurement made, instrument off
line

— Intheleft screen above, the Display/Deltas field is set to
Angle and distance. The instrument must be turned to the
left by the amount shown. When the instrument ison line
again, the two outline arrows reappear. Direct the target on
line.

The down arrow indicates that the target must move
towards the conventional instrument.

— Intheright screen, the Display/Deltas field is set to
Distances. Thetarget must move to theleft. Theinstrument
isthen turned to follow the target. When the instrument is
on line, the two outline arrows reappear.

{Q} Tip — If you are using a servo instrument press [Tum |, or to turn
= the instrument back on line.
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5.

When the target has moved, press again.

If the instrument is on line, two left/right outline arrows appear.
If the distance is not yet correct, a solid up/down arrow shows
the direction and amount that the target must move towards or
away from the instrument. See Figure 19.27.

Press measwe] ggain. If the measurement to the target is within the
angular and distance tolerances set in the Options screen, four
hollow/outline arrows appear and the center point isfilled in.
See Figure 19.29.
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Figure 19.29 Graphical display screen — point located within tolerance

If you are operating arobotic instrument remotely, the
instrument automatically tracks the prism as it moves and
continuously updates the graphical display. If a measurement to
the target is within the angular and distance tolerances, press
[Measure ],

Do one of the following:
— If you want to record the as-staked point:

If the View deltas before storage field is set to Yes, press
. The measurement and the stakeout deltas are
displayed. Pressswre | to store the point.

If the View deltas before storage field is set to No, press
to store the point.
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—  If you do not want to record the as-staked point, press K&
then Y _1. You return to the list and can stake out more
points.

Staking Out a Point
To stake out a point:

1. From the main menu, select Survey. From the Select Survey
Syle menu, select your Conventional Survey Style.

2.  Select Sation Setup and perform a station setup.
Select Sakeout / Points. The Sakeout/Points list appears.

4. Press[ad_]to transfer pointsin the Trimble Survey Controller
software database to the Sakeout/Points list. The Sdlect points
screen appears, as shown in Figure 19.30.

[ Select points

Selact from st

&1l grid points

8l keyed in poinis
E-:lnl: within radius

poinis
Paints with same code

Pinis by mame range:
Section of job

W E &b e

Figure 19.30 Select points screen — selection methods

5.  Fromthelist, choose the method by which points are to be
selected.
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If you choose Select fromlist, for example, alist of pointsinthe
Trimble Survey Controller software database appears. See
Figure 19.31.

Select points "
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Figure 19.31 Select points screen — list of points

To select apoint, from thelist, highlight it and then pressC+_1.
A check mark appears beside the selected point name. Do this
for each point that you want to add to the Stakeout list.

Press to return to the Sakeout/Points screen.

Select the point to be staked out. (To do this, highlight the point
and press £el-)

The stakeout graphical display screen appears. It displays the
angle to which you should turn the instrument and the distance
from the instrument to the point, together with a graphical
representation of this. See Figure 19.32.
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Figure 19.32 Initial screen of graphical display — stakeout
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Use the graphical display screen, or the text display, to navigate
the target to the point, as shown in Figure 19.32. For more
information, see Using the Graphical Display During Stakeout,
page 504.

When all arrows are hollow, mark the point. Do one of the
following:

—  If you want to record the as-staked point:

If the View deltas before storage field is set to Yes, press
[aeeept |, The measurement and the stakeout deltas are
displayed. Press Cswre ] to store the point.

If the View deltas before storage field is set to No, press
to store the point.

—  If you do not want to record the as-staked point, press K&
then Y 1. You return to the list and can stake out more
points.

Staking Out a Line

To stake out aline;

1

From the main menu, select Survey. From the Select Survey
Syle menu, select your Conventional Survey Style.

Select Sation Setup and perform a station setup.

Select Sakeout / Lines. The Qurvey/Sakeout/Line screen
appears.

In the Line name field, enter the name of the line to be staked
out. Do one of the following:

— PressCtst 1to display alist of lines stored in the Trimble
Survey Controller software database. Highlight the

required line and press £ie)-
— Pressi®yin | and define the line to be staked out.
Enter avauein the Target height field.
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6. Choose a setting for the Sake to Field. For more information,
see Stake to options, page 514.

Other fields appear, depending on what you choose. Fill in the
information required.

7. PressCsurt ], The TSC1 data collector displays alarge arrow that
indicates the direction in which you must turn the instrument.

8. When thetarget is on line with the instrument, press .
There are valuesin the following fields, if they are appropriate
to the stakeout method used:

H. Dist reqd — the horizontal distance from the instrument
to theline or station on the line.

H. Ang reqd — the horizontal angle reading that should
appear on theinstrument to point in the direction of theline
or station on the line.

Delta H. Ang — the angle that the instrument needs to turn
to point in the direction of the line or station on the line.

Go In/Out — the horizontal distance along the instrument
line of sight, to the line or station on the line.

Go Left/Right —the horizontal distance perpendicular to the
instrument line of sight, to the line of station on the line.

V. Dist (cut/fill) —the vertical distance between the target
position and the point on the line to be staked out.

Sationing — the station/chainage of the target position
perpendicular to theline.

A Sation — the difference in the stationing between the
target position and the station to be staked out. A positive
value means that the station to be staked out is towards the
beginning of the line. A negative value means that the
station to be staked out is towards the end of the line.

H.Offset — the offset of the target position in relation to the
line. A positivevalueisan offset to the right and anegative
offset is an offset to the left.

512  Trimble Survey Controller Reference Manual Volume 2



Using Conventional Instruments 19

10.

—  Gradeto line—the grade of the slope between the target
position and the closest point on the line.

Use the graphical display or the text display to navigate the
target to the point, as shown in Figure 19.33. For more
information, see Using the Graphical Display During Stakeout,

page 504.
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Figure 19.33 Graphical display screen — navigate to line

When all four arrows are hollow, mark the point. Do one of the

following:

— If you want to record the as-staked point:

If the View deltas before storage field is set to Yes, press
. The measurement and the stakeout deltas are
displayed. Pressswe | to store the point.

If the View deltas before storage field is set to No, press
to store the point.

— If you do not want to record the as-staked point, press &)
then [¥es_1. You return to the Survey/Sakeout/Line screen.
Pressswa- ] or to select the next station on the line,
and stake out the points as described above.
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Stake to options

When staking out aline, the options for the Siake to field are:

Station on the line —with this, also enter the station to be staked
out.

Station/offset from line —with this, also enter the station to be
staked out, a horizontal offset, and a vertical offset.

Slope from line —with this, also enter the slope parametersfor a
slope to the left and/or right of the line as required.

For more information about these options, see Stake To Options,
page 414.

Staking Out a Curve

To stake out a curve:

1.

From the main menu, select Survey. From the Select Survey
Syle menu, select your Conventional Survey Style.

Select Sation Setup and perform a station setup.

Select Sakeout / Curves. The Survey/Sakeout/Curve screen
appears.

In the Curve name field, enter the name of the curve to be
staked out. Do one of the following:

— Press(Gst 1to display alist of curves stored in the Trimble
Survey Controller software database. Highlight the
required curve and press £ej-

— Press®yin | and define the curve to be staked out.
Enter avauein the Target height field.

Choose a setting in the Sake to field. For more information, see
Stake to options, page 516.

Other fields appear, depending on what you choose. Fill in the
information required.
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Press(sart 1, The TSC1 data collector displaysalarge arrow that
indicates the direction in which you must turn the instrument.

When the target is on line with the instrument, press .

There are valuesin the following fields, if they are appropriate
to the stakeout method used:

— H. Distreqd — the horizontal distance from the instrument
to the curve or station on the curve.

— H. Ang reqd — the horizontal angle reading that should
appear on the instrument to point in the direction of the
curve or station on the curve.

— DédtaH. Ang —the angle that the instrument needs to turn
to point in the direction of the curve or station on the curve.

— Go In/Out —the horizonta distance aong the instrument
line of sight, to the curve or station on the curve.

—  Go Left/Right — the horizontal distance, perpendicular to
the instrument line of sight, to the curve of station on the
curve.

— V. Digt (cut/fill) —the vertical distance between the target
position and the point on the curve to be staked out.

—  Sationing — the station/chainage of the target position,
perpendicular to the curve.

— A Sation —the difference in the stationing between the
target position and the station to be staked out. A positive
value means that the station to be staked out is towards the
beginning of the curve. A negative value means that the
station to be staked out is towards the end of the curve.

—  H.Offset —the offset of the target position in relation to the
curve. A positive value is an offset to the right and a
negative offset is an offset to the left.

— Gradeto curve —the grade of the slope between the target
position and the closest point on the curve.
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9. Usethe graphical screen display or the text display to navigate
the target to the point, as shown in Figure 19.34. For more
information, see Using the Graphical Display During Stakeout,

page 504.
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Figure 19.34 Graphical display screen — navigate to curve

10. When all four arrows are hollow, mark the point. Do one of the
following:
—  If you want to record the as-staked point:

If the View deltas before storage field is set to Yes, press
. The measurement and the stakeout deltas are
displayed. Press (swre ] to store the point.

If the View deltas before storage field is set to No, press
to store the point.

—  If you do not want to record the as-staked point, press K&
then [¥s_1. You return to the Survey/Sakeout/Curve
screen. Press[se-_] or to select the next station on the
curve, then stake out the points as described above.

Stake to options
When staking out a curve, the options for the Sake to field are:

*  Station on the curve — with this, also enter the station to be
staked out.
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Station/offset from curve — with this, also enter the station to be
staked out and any horizontal and vertical offset.

Slope from curve—with this, also enter the slope parameters for
adopeto the left and/or right of the curve, as required.

Intersect point of curve.

Center point of curve.

For more information about these options, see Stake To Options,
page 414.

Staking Out a DTM
To stake out adigital terrain model (DTM):

1.

From the main menu, select Survey. From the Select Survey
Syle menu, choose your Conventional Survey Style.

Select Sation Setup and perform a station setup.

Select Sakeout / DTMs. The Survey/Sakeout/DTM screen
appears.
Inthe DTM field, select the terrain model to be staked out.

Enter avauein the Target height field and, if applicable, the
V.Offset field.

Press [CStart ],
When the graphical display screen appears, press Measue],

The screen displays the coordinates of the current position and
the vertical distance above (cut) or below (fill) the DTM.

Do one of the following:
— If you want to record the point:

If the View deltas before storage field is set to Yes, press
[aeeept |, The measurement and the stakeout deltas are
displayed. Press (swre ] to store the point.
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If the View deltas before storage field is set to No, press
to store the point.

The Trimble Survey Controller software stores the point
and the stakeout deltas.

— If you do not want to record the point, press \&] then
[%s 1. You return to the list and can stake out more points.

9. Press\E to return to the Survey/Sakeout/DTM screen.

Staking Out a Road

To stake out aroad using a conventional instrument, use the graphical
screen shown in Using the Graphical Display During Stakeout,

page 504. For more information about staking out aroad, see
Chapter 18, Roading.

Ending a Conventional Survey

If asurvey isrunning, end it before editing the current Survey Style or
changing Survey Styles. You must also end the survey before
accessing job functions such as copying ajob (see Copying a Job,
page 91).

To end a survey, select End survey from the Survey menu.
If you are operating a robotic instrument remotely, the instrument can

be powered down from the remote end (target) once End survey is
selected.

& Warning — The current station setup is lost when you select End Survey.
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In this chapter:

Introduction

Configuring the Trimble Survey Controller software
Configuring the laser

Connecting the laser to the TSC1 data collector
Taking a measurement with the laser rangefinder
Laser softkey



20 Laser Observations

Introduction

If apoint cannot be occupied directly by a GPS rover, one way to
measure it isto use alaser rangefinder with the Trimble Survey
Controller software. This combination of laser rangefinder and
Trimble Survey Controller software can also be used with a
conventional instrument. Alternatively, the laser rangefinder can be
plugged into the TSC1 data collector and used standal one with the
Trimble Survey Controller software.

The Trimble Survey Controller software supports the following laser
rangefinders.

e Laser Technology Criterion 300
e Laser Technology Criterion 400
e Laser Technology Impulse

e Laser Atlanta Advantage ClI

* LeicaDisto memo

e« LeicaDisto pro

 MDL LaserAce 300

e«  MDL Generation Il Surveyor

Note — Contact your local Trimble dealer for a current list of lasers
that the Trimble Survey Controller software supports.

Configuring the Trimble Survey Controller software

To use alaser rangefinder with the Trimble Survey Controller
software, first configure a Survey Style appropriately. A laser
rangefinder can be used with any Survey Style.

To configure the Survey Style:

1. From the main menu, choose Survey. Highlight a Survey Style
and press[ &t ],

2. Select Laser rangefinder and press el
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3. Set the Typefield to one of the following:

LTI Criterion 300

LTI Criterion 400

LTI Impulse

Laser Atlanta Advantage
Leica Disto memo/pro
MDL LaserAce 300
MDL Generation |1

4. Setthe Controller port and Baud rate fields if required.

The default value in the Baud rate field is the manufacturer’s
recommended setting.

If the Trimble Survey Controller software can automatically

instruct the laser to take a measurement when you press Measure],
you can edit the Auto measure field as required.

5. Set the Auto store point field as required.

The precision fields contain the manufacturer’s precision values
for the laser. They are for information only.

6. Press 4.

Magnetic Declination

Most lasers have a magnetic compass. Make sure that this compassis
calibrated before making any measurements.

When avaue for magnetic declination is entered in the Trimble
Survey Controller software, it is applied to all subsequent laser
measurements.

To enter a value for magnetic declination:
1. Select Configuration / Job / Cogo settings.

2. Enter avauein the Magnetic declination field.
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For more information about magnetic declination, see Magnetic
Declination, page 109.

Warning — If you enter a value for magnetic declination in the Trimble
Survey Controller software, make sure that no magnetic declination value
is set in the laser.

Vertical Angle Display

To configure how the laser measurements are displayed—as vertical
angles measured from the zenith or inclinations measured from
horizontal—set the Laser VA display field in the Units screen. For
more information, see System Units, page 101

Configuring the Laser

Before using the laser with the TSC1 data collector, set various
options on the laser. Table 20.1 shows the settings for each laser
supported by the Trimble Survey Controller software.

Table 20.1  Laser settings

Laser Laser setting

LTI Criterion 300 From the main menu, press the down arrow or up

or arrow key until the Survey menu appears, then

LTI Criterion 400 press ENTER. Select Basic measurements and
press ENTER. A screen showing the fields HD and
AZ appears.

LTI Impulse Set up the laser to operate in CR 400D format.

Make sure that a small ‘D’ is displayed on the
screen. (If necessary, press the Fire2 button on the

laser).
Laser Atlanta Set the Range/Mode option to Standard
Advantage (Averaged) and the Serial/Format option to Trimble
Pro XL.

Leica Disto memo/pro  Set the unit to meters or feet, not feet and inches.
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Table 20.1  Laser settings (Continued)

Laser Laser setting
MDL Generation Il No special settings are required.
MDL LaserAce Set the Data record format to Mode 1. When using

the angle encoder, set the magnetic declination to
zero in the Trimble Survey Controller. The angle
encoder in the LaserAce corrects for the magnetic
declination.

Note — The laser rangefinder must be configured to update the
inclinometer and slope distance readings after each measurement.

Connecting the Laser to the TSC1 Data Collector

Use the null modem O-shell Lemo to DB9 cable (part number 37779)
to connect the TSC1 data collector to the DB9 connector from the
laser. Connect it to the port you specified in the Survey Style.

Note — For a conventional survey with the instrument type set to
Manual, connect the laser to the top port of the TSC1 data collector.

Taking a Measurement with the Laser Rangefinder
To measure a point with the laser rangefinder:
1. Configurethe Survey Style that you intend to use.

Note — If Measure laser points does not appear in the Survey
menu, the Laser rangefinder type field in the Survey Syleis set
to None. Change it to the laser type you are using.

2. Connect the laser to the TSC1 data collector as described in
Connecting the Laser to the TSC1 Data Collector, page 523.

3. Makesurethat the laser is set up to take azimuth and distance
measurements, and inclination (the last is optional).
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4.

© N o u

10.
11.

On the TSC1, from the main menu, choose Survey. Highlight
the Survey Style that you intend to use and press el

Select Measure laser points.
Enter avaue in the Point name field.
Enter avauein the Codefield if required.

In the Sart point field, enter the name of the point that laser
measurements are to be taken from.

Enter avauein the Laser height field if required.
Enter avaue in the Target height field if required.

Occupy the start point with the laser and press Measwe], Follow the
instructions on the TSC1 display screen.

Wait for the laser compass to settle before taking a
measurement.

If the Auto measure field in the Survey Style Laser Rangefinder
option is set to Yes, the Trimble Survey Controller software
instructs the laser to take a measurement when you press [Measure],
The Trimble Survey Controller software displays this
measurement when it is receivesit.

—\Q} Tip — It is possible to take a measurement on the laser without pressing

= first. The laser measurement is displayed on the screen of the
TSC1 data collector when the data is received.

12.

If the Trimble Survey Controller software receives only a
distance measurement from the laser, another screenis
displayed with the measured distance in a Sope distance field.
Enter avertical angle if the measured distance was not
horizontal.

Press to store the point.

Note — If using a laser without a compass, you must key in a magnetic
azimuth before the Trimble Survey Controller software can store the

point.
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Laser Softkey

In most H. Dist (horizontal distance) fieldsand S. Dist (d ope distance)
fieldsin the Trimble Survey Controller software, there is aTeser |
softkey. Use it to measure a distance with the laser and insert that
valueinthe H.Dist field.

This function is useful when calculating an offset or intersection paint.
To usethelaser in aH.Dist field:
1. Configurethelaser in the Survey Style that you intend to use.

2. Toaccessthe H.Dist field, press . Press [tser ] and follow the
instructions on the TSC1 screen.

3. When the Trimble Survey Controller software receives the
measurement, it inserts the horizontal distance into the H.Dist

field.
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Key In Menu

Introduction

The Key in menu makes it possible to enter details directly into the
Trimble Survey Controller software database without uploading or
measuring. Useit to:

define a point
definealine
define acurve
define a boundary
definearoad
define atemplate

enter anote

Note — To set the Distance units for calculations, press [ optins |,

The Key in menu can also be used to edit (change) the details of road
definitions or points. For information on editing road definitions, see
Editing a Definition, page 560.

Key In Points
To key in apoint:

528

1.
2.
3.

From the main menu, select Key in/ Points.
Enter values in the Point name and Code fields.

Set the Method field (see Choosing a Method, below). Other
fields appear, depending on what you select. Fill in the
information required. Press to change the coordinate view
if necessary.

Set the Search class for the point to Normal or Control. To set
the Search classto Normal, set the Control field to No; to set the
Search class to Control, set the Control field to Yes.
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5. Do one of the following:

—  If using the Keyed in coordinates method, press to
store the point.

— If using an intersection method, press¢& | to cal cul ate the
new point.Then press to store the point.

6. Key in more points or press \&] twice to return to the main
menu.

Choosing a Method
Optionsin the Method field are:
« Keyedin coordinates

*  Brng-dist intersect — defines the point as a bearing-distance
intersection from two points

*  Brng-brng intersect — defines the point as a bearing-bearing
intersection from two points

»  Digt-dist intersect — defines the point as a distance-distance
intersection from two points

Note — If you are using an inter section method to define a new point,
the source point(s) from which the new point is defined must exist in
the job database.

Keyed In Coordinates

Set the Method field to Keyed in coordinates when keying in a point,
to enter the coordinates for that point.

Usethe softkey to change the coordinate view to WGS-84,
Local, Grid, or ECEF coordinate format. When you store the point, it
is stored as the coordinate type you are viewing when you press
to store the point.
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Bearing — Distance Intersection
If you set the Method field to Brng-dist intersect, enter the name of
Point 1 (1). Enter the azimuth (2), the name of Point 2 (3), and the
horizontal distance (4).
There are two solutions for this calculation (5 and 6). Press [oter ] to
see the second solution.
Figure 21.1 shows the screen that appears when you use the

Bearing-distance i ntersection method. The screen on the right showsa
graphical representation of a point keyed in using this method.

Ky in/Point

Foint nafme: 1000
Codi: T
Miathod: o Brng-dist imlereect
Point t: 100
Arimuth (gridk 109%34'00"
Puoint 118
HDist igrndi 35 B0

H- l-'_L-" Tl 'm
L 4200 e Mo Survey
Gale |I& u|

Figure 21.1 Key in/points using brng-dist intersect

Note — In this chapter, a number in parentheses () refersto a point in
the corresponding figure.

Bearing — Bearing Intersection

If you set the Method field to Brng-brng intersect, enter the name of
Point 1 (1), the azimuth from Point 1 (2), the name of Point 2 (3), and
the azimuth from Point 2 (4).

The solution is at the intersection of the two azimuths (5).
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Figure 21.2 shows the screen that appears when you use the
Bearing-bearing intersection method. The screen on the right shows a
graphical representation of a point keyed in using this method.

Eey i Paind
Foint namae: SJAE1000 2
Code: T 4
Meihid: e Berng-breg elersect
Point 1 Haila
Axieuth (gridk £3*50rog” 5
Puaint 2: _Naig
Hziernthy (grid)
PLOOP=17 3
&= A =1, 1
'*] ﬁ?u:ﬂ :|:I|:|" Wa survey
| Gale | |I& u|

Figure 21.2 Key in/points using brng-brng intersect

Distance — Distance Intersection

If you set the Method field to Dist-dist intersect, enter the name of
Point 1 (1) and the horizontal distance (2). Then enter the name of
Point 2 (3) and the horizontal distance (4).

There are two solutions for this calculation (5 and 6). Press[ other | to
see the second solution.
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Figure 21.3 shows the screen that appears when you use the
Distance-distance intersection method. The screen on the right shows
agraphical representation of a point keyed in using this method.

Key i Paint
Point name: SJE10M
Code: T
Meihod: ¥ Diak-dist ietersect
HDist farnd 163530m
ar
Puaint 31: Mail
HDist jgrnd} 4 5l

f] ﬁ#} e 4 POOP=L1

L0 &' e Survey

| Cale | |I&u|

Figure 21.3 Key in/points using dist-dist intersect

Key In Lines

This section shows how to key in aline using the various methods
offered by the Trimble Survey Controller software.

Tokey inaline
1. Fromthemain menu, select Keyin/ Lines.
2. Enter valuesin the Line name and Code fields.

3. Set the Method field (see Choosing a Method, below). Other
fields appear, depending on what you select. Fill in the
information required.

Note— The point(s) from which the line is defined must exist in
the job database.
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4. Enter the grade for the line.
A gradeindicates that the line has a slope from the start point.

—  To change the units, highlight the Grade field and press
(Units ],

— To definethe grade in various ways, press and
change the Grade field.

5. For stationing along the line, enter the stationing value for the
start point in the Sart station field. Then enter the distance
between stations in the Sation interval field.

6. Toenter ellipsoid distances, press [otins ] and set the Distances
field to Ellipsoid.

7. Pressta | to calculate theline.

The design information is displayed on the screen that appears.
It includes azimuth, length, and grade.

8. PressCswre ] to storethe linein the database.

9. Key inanother line or press \F] twice to return to the main
menu.

Choosing a Method
Options in the Method field are:
*  Two points

*  Brng-dist from a point

Two Points

If you set the Method field to Two points, enter valuesin the Sart
point and the End point fields.

Note — The heights of the two points define the grade of the line.
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Bearing — Distance from a Point

If you set the Method field to Bearing-distance from a point, enter the
name of the start point (1), the azimuth (2), and the length (3).

Figure 21.4 shows the screen that appears when you use the
Bearing-distance from a point method. The screen on theright showsa
graphical representation of aline keyed in using this method.

Ling nama: Bey LK1004
Code: T
Mathad: ( Bragrdst from a pmtl
f.mmmm'-m 1sﬁ;mn
Grage 0.00%
Start station: 0+ 030 000
Station interval:

- g I POOP=2 8
';';l ﬁ)ia.umlz.‘llu survey
| Gale |

Figure 21.4 Key in/lines using brng-dist from a point

i
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Key In Curves

This section shows how to key in a curve using the various methods
offered by the Trimble Survey Controller software. The terminology
used is explained by Figure 21.5, which shows the defining features of

acurve.

Tangent length

Intersection poirlt"

Direction To point

Back tangent

From point Center point

Forward tangent

Figure 21.5 Features defining a curve

To key inacurve:

1. From the main menu, select Key in/ Curves.

2. Enter valuesin the Curve name and Code fields.

3. Set the Method field (see Choosing a Method, below). Other

fields appear, depending on what you select. Fill in the

information required.

Note — The point(s) from which the curve is defined must exist

in the job database.

4. If necessary, choose the direction of the curve.
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Direction defines whether the curve turns to the left
(counterclockwise) or right (clockwise) from the start point.
Figure 21.6 shows both aleft and right curve.

To point

Direction

= Right />
_j\ Direction

] = Left
From point

Figure 21.6 Direction of a curve

5. Enter the grade for the curve.

A gradeindicates that the curve has a vertical slope from the
start point:

— To change the units, highlight the Grade field and press
(Units ],

— To define the grade in various ways, press and
change the setting in the Grade field.

6. For stationing aong the curve, enter the stationing value for the
start point in the Sart station field. Then enter the distance
between stations in the Sation interval field.

7. Toenter ellipsoid distances, press [otins ] and set the Distances
field to Ellipsoid.
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8. Press[tak |to calculate the curve.

The design information is displayed on the screen that appears.
It includes:

back tangent
forward tangent
radius

curve length
deltaangle
chord length
tangent length
grade

9. Press to store the curve in the database.

10. Key in another curve or press KE<] twice to return to the main
menu.

Note — The Trimble Survey Controller software only supports the
design of circular curves.

Choosing a Method
Options in the Method field are:

*  Two points and radius

» Detaangle and radius

e Curvelength and radius

* Intersect point and tangents
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Before choosing a method

When defining a curve from a back tangent, make sure that you
understand the naming and direction conventions used by the Trimble
Survey Controller software.

The back tangent value is related to the direction in which the
stationing or chainage increases. For example, when you stand at the
intersection point looking in the direction of increasing stationing or
chainage, the forward tangent isin front of you and the back tangent is
behind you.

Figure 21.7 shows how a back tangent value is related to the direction
in which the stationing or chainage increases.

Back tangent

Forward
tangent

Direction of
/ increasing stationing

IP = Intersection point
PT = Point of tangency
PC = Point of curvature
Figure 21.7 Back tangents and forward tangents
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Two Points and Radius

If you set the Method field to Two points and radius, enter the names
of the start point (1) and the end point (2), and enter the radius (3).

Figure 21.8 shows the screen that appears when you use the Two
points and radius method. The screen on the right shows a graphical

representation of a curve keyed in using this method.

Key in/Curve
Curve name G001
Codi: T
Mathind: e Twdd pe2inda and radis
Direction: e Right
Start paint:
Er&ﬂm: 118
R (grnd): 125 000m
Start station: 0+ 00 000
Station interval; 15 BOUmy

- g I POOP=2.4
';';l ﬁ)ia.umlz.‘llu survey
I ale |

Figure 21.8 Key in/curves using two points and radius

Note — The heights of the two points define the grade of the curve.
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Delta Angle and Radius

If you set the Method field to Delta angle and radius, enter the name of
the start point (1), the back tangent (2), the radius (3), and the turned

angle (4) of the curve.

Figure 21.9 shows the screen that appears when you use the Delta
angle and radius method. The screen on the right shows a graphical
representation of a curve keyed in using this method.

Key in/Curve
Curve name Evinei
Codi: T
Mathind: e Dl angle and radis
[rection: -}}Rﬁ
Em wrglmt {gridi 43*=0rnn”
E:I'I |_|:-r|ndl;‘|:|:r 155m?
a angle

EII' T.00%

B = :-|-|

L¥ 4200 1) Mo Survey

Cale

Figure 21.9 Key in/curves using delta angle and radius
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Curve Length and Radius

If you set the Method field to Curve length and radius, enter the name
of the start point (1), the back tangent (2), theradius (3), and the length
of the curve.

Figure 21.10 shows the screen that appears when you use the Curve
length and radius method. The screen on the right shows a graphical
representation of a curve keyed in using this method.

Ky infCurve

Curve name Evinei
Codi: T
Mathind: CoCurye length and radics
[rection: oRight ]
Em lllh‘llml: |gridk d3*S000
Emﬁmhlml 1%% 3
urve ] 000m
Eil'-ld: T 0l
H-\. .-'_.:-" :.|.| .
L¥ 4200 1) Mo Survey
|_Eale_| [Bptenns |

Figure 21.10 Key in/curves using curve length and radius
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Intersection Point and Tangents

If you set the Method field to Intersection point and tangents, enter the
name of the intersection point (1), the back tangent (2), the forward
tangent (3), and the radius (4) of the curve.

Figure 21.11 shows the screen that appears when you use the
Intersection point and tangents method. The screen on the right shows
agraphical representation of a curve keyed in using this method.

Koy in/Curve
Curve mame: E'|f1ll'|1
Codi:
Mathiod: o Inberasct point and Iirau'nh-
IMBrsEc] poind:
Back tangent (gridi l.‘i‘iﬂﬂﬂ
Forward tangent (gridk Tl
Radius (grnd): 155 (00m
Start station: 0+ DI 000
Station interval: 150y
=25

'*] H.J’J.-.un:.‘llu SUrvey

l::h |I& u|

Figure 21.11 Key in/curves using intersect point and tangents

Key In Boundary

542

This section shows how to calculate the coordinates of pointson a
boundary. You enter a bearing and a distance from an existing point,
and the Trimble Survey Controller software calcul ates the coordinates
of the new point. Repeat the steps for the next point on the boundary.

To key in aboundary:
1. From the main menu, select Key in/ Boundary.

2. Enter the name of the start point (1), the azimuth (2), the
horizontal distance (3), and avertical distance.

Enter a name for the intersection point in the Point name field.
4. Press to obtain the coordinates of the new point (4).
Pressswre | to store the new point.
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The Trimble Survey Controller software returns to the Key
in/Boundary screen and inserts the name of the point just
created (4) in the Sart point field.

6. To compute the misclosure of acircuit of points, give the last
point the same name as thefirst point. When you press[ta ] the
boundary misclosure appears on the screen. Store the last point
as a check to avoid overwriting the first point.

Figure 21.12 shows the text screen and a graphical representation of
the Key in/Boundary calculation.

Ky in/Boundary

Siar! paant: 1023

LErnulh (gridl: SETZT

HOket {grmdl 121.568m

Whisk 0.)000m 4
Contrel point: Fres

Point nama: A4

Code: ) Pr 2

A 3 dist from 3 peint

R m V=
B} spois RTK =Fixed RM5=14
Gale |&Ilm |

Figure 21.12 Key in/boundary

Key In Roads
This section shows how to key in aroad definition that is defined by:
e horizontal alignment
and (optionally) one or more of the following components
e vertical alignment
e template positioning

»  superelevation and widening records
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Note— If a road definition is defined only as a horizontal alignment, it
can only be staked out in two dimensions.

The horizontal and vertical alignments of a road do not necessarily
start and end at the same stationing. When they do not, you can only
stake out points in three dimensionsif their stations lie within the
horizontal alignment.

To enter anew road definition:
1. From the main menu, select Key in / Roads.

2.  Inthe Namefield, enter a name for the new road definition.
Press £el-

3. Do one of thefollowing:
—  Copy an existing road definition into the current road.

To do this, pressctay 1. A list of available road definitions
appears. Highlight the one to be copied and press ).
This copiesal components comprising that road definition
into the current road.

Tip — To view details of a road definition before copying it, highlight the
road name and press [Review | Press KE] to return to the list or, to view
details of other roads in the list, press or [(Next |, For more
information, see Reviewing a Definition, page 559.

—  Choose a component to key in.

Follow the steps outlined in the relevant section below.

Horizontal Alignment

Note — If thisisthe first component to be keyed in, select Key
in/ Roads and provide a name for the road definition before starting.
Do this only once for each new road definition.
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To add a horizontal alignment to a new road definition:

1. Select Horizontal alignment.

2. Press[mew ] to enter the first element that defines the alignment.
The Horizontal element screen appears, as shown in
Figure 21.13.

Horizanial alsmant

Elafmant: iiar] paint
Sart station: it=000.000m

Method: “¥Key in coordinales
Star! merth: ¥
Start east: ?
Statien imterval: 20,000m

Figure 21.13 Horizontal element screen

The Element field is set to Start point. You cannot change this.

3. For stationing along the road, enter the stationing value for this
start point in the Sart station field.

4. Choose an option in the Method field. Do one of the following:
— Key in coordinates
—  Select point

If you set the Method to Key in coordinates, enter values in the Sart
north and Sart east fields

If you set the Method field to Select point, enter avalue in the Point
name field. The Sart north and Sart east fields will update with the
values for the entered point.

Tip — To edit the Sart north and Sart east values when they have been
derived from a point, change the method to Key in coordinates.
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5. Enter the distance between the stations in the Sation interval
field.

6. Press £ to add the horizontal element.

7. Press[®ew ] to enter another horizontal alignment element (for
example, aline) that defines the road.

8. Choose an option in the Element field. For information about
each option, see below.
Other fields appear, depending on what you choose.

9. Fill intheinformation required, then press ] to store the

546

element.

10. When you have entered the last element, press [Aseept |,

50/— Tip — To delete an element, highlight it and press [ Delete |,

When you add an element, it appears below the previous element that
you added. To insert it at a particular place in the list, highlight the element
that you want it to follow. Press and enter details of the element.

11. Enter the other road components or press to store the road

definition.

Choosing an element (horizontal alignment)

Options in the Element field are:

Line

Arc

Entry spiral
Exit spiral

Trimble Survey Controller Reference Manual Volume 2



Key InMenu 21

Line

If you select Linein the Element field, the Sart station field displays
the start station value for the line that you are defining. You cannot
edit this.

In the AZimuth and Length fields, key in valuesthat define the line. If
thisis not the first line to be defined, the Azimuth field displays an
azimuth calculated from the previous element. If you edit thisand then
accept the definition, you are warned that the alignment has non-
tangential transitions.

The End north and End east fields update to display the coordinates at
the end of the element just added.

Arc

If you select Arc in the Element field, the Sart station field displays
the start station value for the arc that you are defining. You cannot edit
this.

The Sart azimuth field displays the azimuth as calculated from the
previous element. If you edit this, you are warned that the alignment
has non-tangential transitions when you accept the definition.

Set the Method field. Table 21.1 shows what methods are available
and what fields appear when you select them.

Table 21.1  Horizontal Alignment Using Arcs

Method What you do

Curve length and radius Select a setting (Right or Left) in the Curve
direction field

In the Radius and Length fields, enter values
that define the curve
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Table 21.1  Horizontal Alignment Using Arcs (Continued)

Method What you do

Delta angle and radius Select a setting (Right or Left) in the Curve
direction field

In the Angle and Radius fields, enter values
that define the curve

Deflection angle and length  Select a setting (Right or Left) in the Curve
direction field

In the Angle and Length fields, enter values
that define the curve

The End North and End East fields update to display the coordinates
at the end of the element just added.

Entry spiral/Exit spiral

If you select Entry spiral/Exit spiral in the Element field, the Sart
station field displays the start station value for the entry spiral or exit
spiral that you are defining. You cannot edit this.

The Sart azimuth field displays the azimuth as calculated from the
previous element. If you edit this, you are warned that the alignment
has non-tangential transitions when you accept the definition.

Select a setting (Right or Left) in the Curve direction field. In the
Radius field, enter the radius of the arc associated with the spirdl. In
the Length field, enter the length of the spiral.

The End North and End East fields update to display the coordinates
at the end of the element just added.

Note — When you select an exit spiral to connect two arcs (known as
hanging or combining spirals), the end coordinates of the spiral are
incorrect until the second arc isadded. If you select an entry spiral the
coordinates are correct.
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Notes for Keying in and Editing Horizontal Alignments

The Trimble Survey Controller software warnsyou if you enter
non-tangential elements. Do one of the following:

Select Yes to adjust the current element to maintain tangency.
Select All to adjust all elements to maintain tangency.
Select None to accept non-tangency for all elements.

Select No to accept non-tangency for the current element.

When you edit an element, the station and coordinate values for all
subsequent elements update to reflect the change. All remaining
values defining the subsequent elements are maintained. Exceptionsto
thisare as follows:

If you edit the radius of a spiral or arc, the Trimble Survey
Controller software warns you that adjacent spiral/arc elements
that define the curve will be updated with the same radius. Do
one of the following:

—  Select Yes to adjust the adjacent elements.
—  Select No to discard the changes you have made.

A spiral connecting two arcs (known as hanging or combining
spirals) isreferred to as an exit spiral when the radius of the
second arc is greater than the radius of the first arc. If you edit
the radius of the second arc so that it is smaller than the radius
of the first arc, the Trimble Survey Controller software changes
the spiral to an entry spiral with the radius of the second arc.

Similarly, if you edit the radius of the first arc so that it is
smaller than the radius of the second arc, the Trimble Survey
Controller software changes the spiral to an exit spiral with the
radius of thefirst arc.
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Vertical Alignment

Note — If thisisthe first component to be keyed in, select Key
in / Roads and provide a name for the road definition before starting.
Do this only once for each new road definition.

To add a vertical alignment to a new road definition:
1. Select \ertical alignment.

2. Press[mew ] to enter the first element that defines the alignment.
The Vertical element screen appears, as shown in Figure 21.14.

Wertical elament

Elamant: iatart paint
Shatien (VIPIE !
Elevation [VPIE H

Figure 21.14 Vertical element screen

The Element field is set to Start point. You cannot change this.

3. Inthe Sation and Elevation fields, key in the values that define
the first Vertical Point of Intersection (VPI).

Press to add the vertical element record.

Pressmew ] to enter another vertical alignment element (for
example, acircular arc).

6. Choose an option in the Element field. For information about
each option, see below. Other fields appear, depending on what
you choose. Fill in the information required.

7. When you have entered the last element, press [Asest |,

501 Tip — To delete an element, highlight it and press [Deet ],
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8. Enter the other road components or press to store the road
definition.

Choosing an element (vertical alignment)
Optionsin the Element field are:

*  Point

e Sym parabola

 Asym parabola

 Circular arc

Point

If you select Point in the Element field, use the Sation and Elevation
fieldsto key in valuesthat define the VPI.

Note — A vertical alignment must start and end with a point.

Tip — You can also use points between the start and end points if the
alignment changes direction when no parabola or arc is required.

Symmetric parabola

If you select Sym parabolain the Element field, use the Sation and
Elevation fieldsto key in values that define the VPI. Enter the length
of the parabolain the Length field.

Asymmetric parabola

If you select the Asymmetric parabola option in the Element field, use
the Sation and Elevation fields to key in values that define the VPI.
Enter the In and Out lengths of the parabola.
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Circular arc

If you select Circular arc in the Element field, use the Sation and
Elevation fields to key in values that define the VPI. Enter the radius
of the circular arc in the Radius field.

Note — When you edit an element, only the selected element is
updated. All adjoining elements remain unchanged.

Template Positioning

Define the position of templates in aroad definition by specifying the
station at which the Trimble Survey Controller software startsto apply
each template. A template is applied at the start station and template
element values are then interpolated linearly (applied on apro rata
basis) from that point to the station where the next template is applied.
For more information, see Interpolating Between Templates,

page 628.

Note — If thisisthe first component to be keyed in, select
Key in/ Roads and provide a name for the road definition before
starting. Do this only once for each new road definition.

To define the template positioning:
1. Select Template positioning.
2. Press[mew ],
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3. Inthe Sart station field, specify the start station for the
template(s). See Figure 21.15.

Bipply template
Sart station: O=000.000m
ta:} lemplate lype: W Usar defined| dafinﬂ
i it :
Right templabe tupe: cedlser defined
Right semplate: 7

Figure 21.15 Apply template screen

4. Theoptionsin the Left template and Right template fields are as
follows:

User defined—allows you to select templates for the | eft
side and the right side of the horizontal alignment.

<None>—no templates are assigned. Use this option to
create agap in the road definition. For more information,
see Template Application, page 631.

<Interpolate>—the template for this station is interpolated
from the previous and next templatesin the road definition.
For more information, see Template Application, page 631

5. If you selected <None> or <Interpolate>, go to the next step. If
you selected User defined, do one of the following:

Select from the list.

To do this, highlight the Left template (or Right template)
field and press e. Press[Tst ] to digplay the list of
available templates. Thislist contains templates defined
using the Key in/ Templates command.
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—  Enter atemplate name.

This name must match an existing template name. If the
nameisinvalid, the Trimble Survey Controller software
warns you.

Press and use the screen that appearsto key in details
for the new template. For more information, see Key In
Templates, page 556.

6. Press £ to apply the templates.
7. Press[tew ]t0 enter more templates at other positions.

8. When all template positions are entered press (st |,

Tip — To delete a highlighted entry, press [ Delete |,

9. Enter the other road components or press to store the road
definition.

Superelevation and Widening

Define where superelevation and widening values are applied in a
road definition by specifying the station at which the Trimble Survey
Controller software starts to apply them. Superel evation and widening
values are applied at the start station, and values are then interpolated
linearly (applied on a pro rata basis) from that point to the station
where the next superelevation and widening values are applied. For
more information, see Applying Superelevation Values, page 633.

Note — If thisisthe first component to be keyed in, select Key
in/ Roads and provide a name for the road definition before starting.
Do this only once for each new road definition.

To add superelevation and widening values to a new road definition:
1. Select Superelevation & widening.
2. Press[few ],
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3.

In the Sart station field, specify the station where the
superelevation and widening starts. See Figure 21.16.

Apply supereley.ation

Siart station: O=000.0D0m
Laft super: 7]
Right super: 7
Pl (oPwal croven
Left widening: 0.000m
Right widening: 0.000m

|Ellm |

Figure 21.16 Apply superelevation screen

In the Left super and Right super fields, enter superelevation
values for the left and right sides of the horizontal alignment.

)

Tip — To change the way a superelevation value is expressed, press

= and change the Grade field as required.

5.

10.

In the Pivot field, specify the position about which the template
rotates. The options are Pivot left, Pivot crown, and Pivot right.
For more information, see Pivots, page 635.

In the Left widening field, enter the widening value to be
applied.

Thisvalue is applied to each element in the template that has
W dening set to Yes.

Do the same for the Right widening field.
Note —Wdening is expressed as a positive value.

Press 3] to add these superelevation and widening values to
the road definition.

To enter more superel evation and widening records press [Wew ],

After entering the last superelevation and widening record,
press [Asept |,
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5@} Tip — To delete an entry, highlight it and press [Defete ],

11. Enter the other road components or press to store the road
definition.

Key In Templates

This section shows how to enter atemplate. For information on how to
define the position of atemplate, see Template Positioning, page 552.

To enter atemplate:
1. From the main menu, select Key in/ Templates.

2. Inthe Namefield, enter a name for the new template and press
el

3. Do one of the following:
—  Copy an existing template into the current template. To do

this, presstay 1. A list of available template definitions
appears. Highlight the one to be copied and press £eJ-

{Q} Tip — To view details of a template before copying it, highlight the template
N name and press [Review | Press K& to return to the list or, to view details of
other templates in the list, press or [Mext ],

— Manually key in the elements of the new template.

Keying In Elements
To manually key in the elementsin atemplate:

1. Select Keyin/ Templates and name the new template as
described above.

2. Press[mew ] to enter the first element defining the template.
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3. Set the Element field. For information about each option, see
Choosing an element, bel ow.

Other fields appear, depending on what you choose.

Fill in the information required.

To add the template element, press :

To enter more elements that define this template, pressfew ],
When you have entered the last element, press £

N o g k&

Tip — To delete an element, highlight it and press [ Delete |,

8. Press’swe | to store the template.

Choosing an element
Optionsin the Element field are:
e Crossfall and offset
» Deltaelevation and offset
» Deltaelevation only
 Sidedope

Cross fall and Offset
If you set the Element field to Cross fall and Offset:

a IntheCrossfall and Offset fields, enter the values that
define the element.

Tip — To change the way a cross fall value is expressed, press and
change the Grade field as required.

b. Enter avalueinthe Codefield (this step is optional).
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50/— Tip — The annotation entered in the Code field is assigned to the end of
= the element and is displayed during stakeout. (The code ‘Shoulder’ is
displayed in Figure 18.10 on page 437, for example.)

c. Setthe Apply superelevation and Apply Widening fields to
Yesor No asrequired.

Delta elevation and Offset
If you set the Element field to Delta elevation and Offset:

a Inthe Delta elevation and Offset fields, enter the values
that define the element.

b. Enter avalueinthe Codefield (this step is optional).

c. Set the Apply superelevation and Apply Widening fields to
Yesor No as required.

Delta elevation only
If you set the Element field to Delta elevation only:

a Inthe Detaelevation field, enter the value that defines the
element.

b. Enter avalueinthe Codefield (this step is optional).

Side slope
If you set the Element field to Side dope:

a. Inthe Cut slope, Fill dope, and Cut ditch width fields,
enter the values that define the element.

Note — Cut and fill slopes are expressed as positive values.
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Figure 21.17 shows the cut ditch width.

Cut ditch width

l_l_l

ﬁl(_ — *_ Cut slope
I I
I I

Fill slope

Figure 21.17 Cut ditch width

b. Enter avalueinthe Codefield (this step is optional).

Reviewing a Definition

To view the details of an existing road definition select Key in / Roads.
In the Name field press & then [Tt 1. Highlight the road name and
press [Review |. To return to the list press K& or, to view details of other
roadsin the list, pressPrev ] or [Text ],

Use the same processto review atemplate.

You can aso review the detail s of aroad or template component at any
time. See page 57. Alternatively, select Key in/ Roads or Key
in/ Templates (asif to edit the record).
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Editing a Definition

Use the Key in menu to enter details directly into the Trimble Survey
Controller software database without uploading or measuring. You can
also useit to edit (change) the details of aroad definition that is
imported or keyed in, and to edit a definition that you started to key in
but did not complete.

To edit aroad definition imported from Trimble RoadLink or partially
keyedin:

»  Select Keyin/ Roadsto edit aroad definition

Note — Thisis not possible during a survey. End the survey, or
see the tip on page 426.

e Select Keyin/ Templates to edit atemplate definition
To select aroad definition for editing, do one of the following:
* Selectit fromalist

To do this, highlight the Name field and press . Press[Tst_]to
display alist of available roads.

*  Enter the name of the road definition
This name must match an existing road name.
Use the same process when selecting a template definition to edit.

Note —When you edit a road or template definition, a new definition is
stored. The original definition staysin the Trimble Survey Controller
software database, but the deleted symbol () indicates that it is no
longer available.
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Key In Notes

Enter anotein the Trimble Survey Controller software database at any
time.

To key in anote:
1.  Fromthe main menu, select Key in / Notes.

2. Typeinthe detailsto be recorded. Alternatively press [stam ] to
generate arecord of the current time.

3. Press £ to store the note in the database or K& to discard it.

Note — If a feature code list is selected for the job, you can use codes
fromthe list when keying in a note. From the Key in/Notes screen,
press (sp) to display the feature code list. Select a code fromthe list or
type the first few letters of the code.
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Cogo Functions

Introduction

AN

The Trimble Survey Controller software provides coordinate
geometry (Cogo) functions that perform various calcul ations using
points stored in the database. The results can also be stored in the
database. To access these functions, use the Cogo menu.

Warning — Do not compute intersection points and then change the
coordinate system or perform a calibration. If you do, these points will not
be in terms of the new coordinate system.

Using Cogo Functions

564

This section outlines the general procedure to follow in order to
perform calculations using the Trimble Survey Controller software
Cogo functions. For detailed instructions on how to use a particular
function, see the appropriate section later in this chapter.

To use a Cogo function:
1. From the main menu, choose Cogo.

2. From the Cogo menu, choose the required Cogo function. Set
the Method field if applicable.

3. Enter the variables such as point name, line name, distance, or
azimuth.

4. Press[ta ]to calculate the results.

Press[swre ] to store the resultsin the Trimble Survey Controller
software database (this step is optional).
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Embedded Cogo Softkey

A softkey appears at the bottom of the main Cogo screen. Press
it to calculate the results of a Cogo function.

A softkey appears when you access some of thefieldsin the
main Cogo screen. This softkey provides a shortcut from thefieldto a
Cogo calculation.

Note — If the e ] softkey appearswhen a particular field isaccessed,
it applies only to that field. It isan ‘embedded’ softkey.

The Cogo calculation that it performsis different from the calculation
that the main softkey performs. While the embedded
softkey is available, the softkey that calculates the results of the
main Cogo function is not.

Use the embedded softkey to calculate avalue for afield in the
current Cogo screen.

Example

An embedded softkey occursin the Subdivide a line option,
where the lineisto be divided into segments of fixed length:

1. If thelengthisto be the same distance as between points A and
B, access the Segment length (grnd) field and pressitw 1. The
Cogo/Compute distance screen appears.

Set Method to Between two points.

Enter the point name A in the From point field and the point
name B in the To point field.

4. Press £ Or . The computed distance between A and B is
displayed.
5. Press to display previous calculations.

501 Tip — After pressing [Pre 1, press (et ] to return to a display of the more

= recent calculation.
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6. Press to return to the Cogo/Subdivide a line screen. The
distance just calculated isinserted into the Segment length
(grnd) field.

50/— Tip — Use the embedded softkey to calculate azimuths and
= horizontal distances needed in other Cogo calculations.

When the Trimble Survey Controller software calculates avalue this
way, it automatically transfers the answer to the field that you
accessed from the main Cogo screen.

Entering Point Names

When entering point names, access the Point name field and press
to select points from the database list. Press tokey in
details, or to measure a point.

Options Softkey
Press{ostions | to display the Options screen. See Figure 22.1.

Options
Distances: ! B Girocnred

;,"i oA FOOF=14

o ! W Sy

Figure 22.1  Options screen — cogo functions

Note— The softkey in the Cogo/Traver se screen contains
different options. For more information, see page 463.
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In the Distances field, set the type of distance to be calculated. Press
to change this at any time. To apply an approximate sealevel
correction, for example, set the Distances field in this screen to
Ellipsoid. These are illustrated in Figure 6.6 on page 105.

Note — The Trimble Survey Controller software can only display grid
distances between pointsif you defined a projection and datum
transformation, selected Scale factor only, or keyed in the points as
grid points.

Messages
If the message
Unable to calculate a solution

appears, then the azimuth(s) and distance(s) do not intersect.

Multiple Solutions

For some computations, there are two solutions. Press to display
the other solution.

Note — If the Trimble Survey Controller software is configured to
operate with quadrant bearings, substitute bearing for azimuth in the
rest of this chapter.

Inverse
To calculate the azimuth and distance between two points:
1. From the main menu, select Cogo/ Inverse.
2. Enter namesin the From point (1) and To point (2) fields.

3. Press to obtain the azimuth (3), horizonta distance (4),
change in elevation, and slope distance.
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Figure 22.2 shows the text screen and a graphical representation of the
Cogo/Inverse calculation.

Cogoy/|rverss
Frorm poiat: Nailf
To paint: Hailks
Arirrth (gridk 22" nn”
H.Okst {grad FAem
ist: 0000w
Slope dist (greed): IEI6m

”',] E,J* i PDOP=15
am :|:|:|I Na survey
| i | |I& u|

Figure 22.2  Cogolinverse

Intersections

The Trimble Survey Controller software can calculate the coordinates
of an intersection point from a combination of azimuths and/or
distances from existing points.

To calculate an intersection:
1. From the main menu, select Cogo / Intersections.

2. Enter aname for theintersection point in the Point name field,
then choose a setting in the Method field. Other fields appear,
depending on the method you select. Fill in the information
required.

Choosing a Method
In the Method field, the options for calculating an intersection are:
e Brng-dist intersect
e Brng-brng intersect
e Digt-dist intersect
*  Brng-dist from a point
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Bearing — Distance Intersection

If you set the Method field to Brng-dist intersect, enter the name of
Point 1 (1), the azimuth (2), the name of Point 2 (3), and the horizontal
distance (4).

Press(tak ] to calculate the intersection points (5 and 6). There are
often two solutions for this calculation. Press to see the second
solution.

Figure 22.3 shows the text screen and agraphical representation of the
Cogol/lInter sections calculation using this method.

Cogo/Interssctions

Foint nama: Pt 1003
Code: ol
athod: 0 Brog-dist mlersect
Foint 1 hiaila
fzieuth [gridi Fahl e n
Point 2: __Hai
H Dist {gradi RN

;’i (oY= FOOF=1E

) i’ Ne Suryey

| Cale | |I&u|

Figure 22.3  Cogol/intersections using brng-dist intersect

Bearing — Bearing Intersection

If you set the Method field to Brng-brng intersect, enter the name of
Point 1 (1) and the azimuth (2). Enter the name of Point 2 (3) and the
azimuth (4).

Press to calculate the intersection point (5).
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Figure 22.4 shows the text screen and a graphical representation of the
Cogol/lInter sections calculation using this method.

Cogo/fInterssclions
Fuoint name: Int 1001 2
Code: coniral 4
Meihid: e Berng-breg elersect
At aridk 2114z
Poim 2 “Naits s
Agirutia | gridl R

i iyt PDOP=1.8 1 3

#8500 o survey
| Eale | ;

Figure 22.4  Cogol/intersections using brng-brng intersect

Distance — Distance Intersection

If you set the Method field to Dist-dist intersect, enter the name of
Point 1 (1) and the horizontal distance (2). Enter the name of Point 2
(3) and the horizontd distance (4).

Press(ta |to calculate the intersection points (5 and 6). There aretwo
solutions for this calculation. Press to see the second solution.

Figure 22.5 shows the text screen and a graphical representation of the
Cogo/Intersections calculation using this method.

Cogof|Imerssclions
naima:

Paint int {02

Codi: eariral

Miathod: <10 Dist-dist elerssct

HDist tgrma y02.330m

Point 2  Haig

M Dist dgrnd: 5 300y {
B

e ap POOP=TT
‘;;l ﬁ)u:ﬂ £ e survey
|

Figure 22.5 Cogolintersections using dist-dist intersect
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Bearing — Distance from a Point

If you set the Method field to Brng-dist from apoint, enter the name of
the start point (1), the azimuth (2), and the horizontal distance (3).

Press to calculate the intersection point (4).

Figure 22.6 shows the text screen and agraphical representation of the
Cogol/lInter sections calculation using this method.

Cogoflnterseclions

Foint namae: [t 1000

Codi: L= i

Mithid: o Breg-disl Tram & polnl 4
Siart pedni: Railf

Azt (gridk 253°51"

HDist {grmet S1610m 2

W Dist: [ BN

a0 PDOP=15
A B
| Gale | |IE Hl

Figure 22.6  Cogol/intersections using brng-dist from a point

Traverse

The Trimble Survey Controller software can calculate a closure and
adjust atraverse. The software helps you select the pointsto be used,
cal culates the misclosure, and then lets you compute either a Compass
or Transit adjustment.

Note — The Compass adjustment is sometimes known as the Bowditch
adjustment.

You can calculate closed-loop traverses (traverses that start and end on
the same point), and traverses that start and end on pairs of known
points.

For information about the calculations that the Trimble Survey
Controller software performswhen cal culating atraverse, see Traverse
Calculation, page 208.
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To calculate atraverse, do the following:

1.

From the main menu, select Cogo / Traverse. The
Cogo/Traverse screen appears.

Enter the traverse name.

In the Sart station field, enter the name of the first point in the
traverse. The software only lets you enter a point that has
conventional observations from it (an instrument point).

—\Q} Tip — Press to see a list of valid points that can be used as the start

= station.

4,

Press o], The traverse point list appears, see Figure 22.7.
The start station point name isthe only point in the list.

|- S-JETraversall J
+1

| Edd |Idut| Inli Im:t |'!hm|

Figure 22.7  Traverse point list

Press to add the next point in the traverse. The Select
station to add list appears. Thelist only displays valid points
that can be added. For example, it only displays points that have
been used as instrument points and have been measured (using
a conventional instrument) from the previous point in the
traverselist.

Note — When there is only one valid point to add, the Trimble
Survey Controller software addsit to the traverse list
automatically.

Select the next station in the traverse.
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Note — To view the observed azimuth and distance between two

pointsin the list, highlight the first point and press Cifo ],

Repeat steps 5 and 6 until al the pointsin the traverse have
been added. If you need to remove any points from the list,

highlight the point and press(teet . \WWhen you delete a point, all

points after it are deleted aswell.

Note — You cannot add more points after selecting a control

point.

Note — To compute a traverse closure, there must be at |east one
distance measurement between successive pointsin the traverse

list.

When al of the points have been added, presstese 1. The
Cogo/Traverse/Orientation screen appears. It shows the

backsight and foresight points that provide orientation for the

traverse.

raverss/ Driantation
Backsaghl paint: ]
AErnulh [Kayad inj Do
End s1atioer k]
Foresight point:

i
Azinvuth (Computedl RS EE

|
)

Figure 22.8 Cogo/Traverse/Orientation screen

The Backsight point, Azimuth, Foresight point, and Azimuth
fields arefilled in by the Trimble Survey Controller software.

Edit these fields if necessary.
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Note — The Azimuth fields do not have to be completed. If the
backsight azimuth isnull, the traver se cannot be oriented and adjusted
coordinates cannot be stored. The foresight azimuth may be null in a
loop traverse, and if all angles have been observed, you can compute
an angular and distance adjustment. An angular and distance
adjustment cannot be computed on an open traverse if the backsight
azimuth is null. An angular adjustment cannot be computed on an
open traverse if the backsight azimuth is null. However, a distance
adjustment can be computed.

Press o], The Cogo/Traverse/Close results screen appears.

BE!Ei Trantarse/Clage resuls
5J:'I'H'ﬂl'ul]}

Sart station:

Ainguiar close: s
close

Distance close: 0.001m

Precision: 1 2THI06

& Harsh: 0, 00fm

& East: “0.001m

& Elewation 1,00 3m

Traverss h: 185 990m

|H|.ag| | Siere | |&Ilm|

Figure 22.9 Cogo/Traverse/Close results screen

10. Inspect the results of the traverse and do one of the following:
— To store the closure results, pressStre ],

—  Toreturn to the Cogo/Traverse/Orientation screen press
&
— To adjust the traverse, go to the next step.

11. Pressloons ], The Traverse options screen appears, check the
settings. For more information about the settings, see Traverse
options, page 463.

When the settings are complete, press £5)- The
Cogo/Traverse/Close results screen returns.
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12.

13.

To adjust the angular misclosure in the traverse, press [Ad.ang],
The angular misclosureis distributed according to the setting in
the Options screen. The Cogo/Traver se/Adjustment results
screen appears and it shows the distance misclosure.

Note —The softkey does not appear if the angular
adjustment method in the Options screen is set to None.

Inspect the results of the traverse and do one of the following:
— To storethe angular adjustment details, press! stre |,

— Toadjust the distance misclosure, pressiad.dst], The distance
misclosure is distributed according to the setting in the
Options screen and the traverse is stored.

When the traverse is stored, each point used in the traverseis
stored as an adjusted traverse point with a search classification
of Contral. If there are any previously-adjusted traverse points
of the same name, they are deleted.

Subdivide a Line

The Trimble Survey Controller software can divide a defined line into
segments of fixed length or afixed number of segments. New points
are created along the line.

You can predefine the code of a subdivided point. For more
information, see Subdivide Pts Code, page 109.

To subdivide aline:

1.
2.
3.

From the main menu, select Cogo / Subdivide a line.
Enter the name of theline.

Choose a setting in the Method field.

Other fields appear, depending on the method you select.
Fill in the information required.
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Note—When you enter the name of a defined line, the default value for
the Sart at station field is set to zero, and the default value for the End
at station field is set to the length of the line. Points created in thisway
can be used during stakeout.

Choosing a Method

In the Method field, the options for subdividing aline are:
»  Fixed segment length
e Fixed number of segments

Fixed Segment Length

If you set the Method field to Fixed segment length, enter the segment
length (2), and a horizontal offset (3) and vertical offset from the line.
Enter the start station position (4) on the line, the end station position
(5), and the name of the start point that will be incremented
automatically.

Press Cswrt ] to calculate the new points (4, 6, 7 or 8, 9, 10). When the
operation is completed, the following message appears.

Subdivision of line completed successfully

Press to continue. Points are automatically stored in the
database.
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Figure 22.10 shows the text screen and a graphical representation of
the Cogo/Subdivide a line calculation using the Fixed segment length

method.
Cogo/ Subdivide & ing
Ling namae: Lime 1000
Codi: T
Maihid: CEiFied segment length
Egrrrmﬂ length lgrnd): 2000
HOf {581 (right): 1.000m
Vo fset: 0000
Start at station: {0+ G000
End at station: 0+ 55000
Start ﬂ_ﬂ name SUBLH1E
mi
| Fiarl | |I& u|

Figure 22.10 Cogo/subdivide a line using fixed segment length

Note — If the defined line is longer than an integer number of
segments, the last subdivided point is the end of the last full segment
(Point 7, in this example).

Fixed Number of Segments

If you set the Method field to Fixed number of segments, enter the
number of segments, and a horizontal offset (2) and vertical offset
from the line. Enter the start station position (3) on the line, the end
station position (4), and the name of the start point that will be
incremented automatically.

PressCswrt ] to calculate the new points (3, 5, 4 or 6, 7, 8). When the
operation is completed, the following message appears:

Subdivision of line completed successfully

Press to continue. The points are automatically stored in the
database.
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Figure 22.11 shows the text screen and a graphical representation of
the Cogo/Subdivide a line calculation using this method.
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Figure 22.11 Cogo/subdivide a line using fixed number of segments

Subdivide a Curve

The Trimble Survey Controller software can divide a defined curve
into segments of fixed length or afixed number of segments. New
points are created along the curve.

You can predefine the code of a subdivided point. For more
information, see Subdivide Pts Code, page 109.

To subdivide a curve:

1
2.
3.

4,

From the main menu, select Cogo / Subdivide a curve.
Enter the name of the defined curve.

Choose a setting in the Method field.

Other fields appear, depending on the method you select.
Fill in the information required.

Note — When you enter the name of a defined curve, the default value
for the Sart at station field is set to zero, and the default value for the
End at station field is set to the length of the curve.
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Choosing a Method
In the Method field, the options for subdividing a curve are:
*  Fixed segment length
*  Fixed number of segments
»  Fixed chord length
e Fixed angle subtended

Note — You can use the points created using the Subdivide a curve
option in the Sakeout screen.

Fixed Segment Length

If you set the Method field to Fixed segment length, enter the segment
length (2), and a horizontal offset (3) and vertical offset from the
curve. Enter the start station position (4) on the curve, the end station
position (5), and the name of the start point that will be incremented
automatically.

PressCswrt ] to calculate the new points (4, 6, 7 or 8, 9, 10). When the
operation is completed, the following message appears.

Subdivision of curve completed successfully

Press to continue. Points are automatically stored in the
database.
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Figure 22.12 shows the text screen and a graphical representation of
the Cogo/Subdivide a curve calculation using this method.
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Figure 22.12 Cogo/subdivide a curve using fixed segment length

Fixed Number of Segments

If you set the Method field to Fixed number of segments, enter the
number of segments, and a horizontal offset (2) and vertical offset
from the curve. Enter the start station position (3) on the curve, the end
station position (4), and the name of the start point that will be
incremented automatically.

Press(sart | to calculate the new points (3, 5, 4 or 6, 7, 8). When the
operation is completed, the following message appears.

Subdivision of curve completed successfully

Press to continue. The points are automatically stored in the
database.
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Figure 22.13 shows the text screen and a graphical representation of
the Cogo/Subdivide a curve calculation using this method.
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Figure 22.13 Cogo/subdivide a curve using fixed humber of segments

Fixed Chord Length

If you set the Method field to Fixed chord length, enter the chord
length (2), and any horizontal offset (3) and vertical offset from the
curve. Enter the start station position (4) on the curve, the end station
position (5), and the name of the start point that will be incremented
automatically.

Press[sart | to calculate the new points (4, 6, 7 or 8, 9, 10). When the
operation is completed, the following message appears.

Subdivision of curve completed successfully

Press to continue. Points are automatically stored in the

database.
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Figure 22.14 shows the text screen and a graphical representation of
the Cogo/Subdivide a curve calculation using this method.

Figure 22.14 Cogo/subdivide a curve using fixed chord length

Fixed Angle Subtended

If you set the Method field to Fixed angle subtended, enter the
subtended angle (2), and a horizontal offset (3) and vertical offset
from the curve. Enter the start station position (4) on the curve, the end
station position (5), and the name of the start point that will be

incremented automatically.

PressCswrt ] to calculate the new points (4, 6, 7 or 8, 9, 10). When the
operation is completed, the following message appears.

Subdivision of curve completed successfully

Press to continue. The points are automatically stored in the

database.
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Figure 22.15 shows the text screen and a graphical representation of
the Cogo/Subdivide a curve calculation using this method.
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Figure 22.15 Cogo/subdivide a curve using fixed angle subtended

Compute Area

The Trimble Survey Controller software can calculate the area
enclosed by three or more points selected from its database. It can use
up to 100 points.

To compute an area:
1. From the main menu, select Cogo / Compute area.

2.  Usethe¥ 1 softkey to select the points on the perimeter of the
areato be calculated.

3. Press £ to calculate the area (1) and the perimeter (2).

Note — Select pointsin the order in which they occur on the
perimeter.

4, Press[omions] jf you need to change the units.

Press to store the area result in the Trimble Survey
Controller software database.
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The computed area varies according to the Distance display setting.
Table 22.1 shows the effect of the distance setting on the area

caculated.

Table 22.1  Distances Setting Options

Distances setting

Computed area

Ground At the average ground elevation
Ellipsoid On the ellipsoid surface
Grid Directly off the grid coordinates

Figure 22.16 shows the text screen and a graphical representation of
the Cogo/Compute area calculation.
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Figure 22.16 Cogo/compute area

For more information on the calculations performed by the Trimble
Survey Controller software, see Area Calculations, page 199.
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Compute Azimuth

The Trimble Survey Controller software can calculate an azimuth by
various methods, using input data and pointsin the database. The
input data can have different units. For example, you can add an angle
in degrees to an angle in radians—the answer is returned in whatever
format you specified in the job configuration.

To calculate an azimuth:
1. From the main menu, select Cogo / Compute azimuth.

2. Choose a setting in the Method field. Other fields appear,
depending on the method you select. Fill in the information
required.

Choosing a Method
In the Method field, the options for computing an azimuth are:
*  Between two points
*  Bisected azimuths
*  Bisected corner
e Azimuth plusangle
*  Azimuthto line offset

Between Two Points

If you set the Method field to Between two points, enter the names of
the From point and the To point. The azimuth is calcul ated.

Bisected Azimuths

If you set the Method field to Bisected azimuths, enter the first
azimuth (1) and the second azimuth (2). The azimuth (3) halfway
between them is calcul ated.
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Figure 22.17 shows the text screen and a graphical representation of
the Cogo/Compute azimuth cal culation using this method.
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Figure 22.17 Cogo/compute azimuth using bisected azimuths

Bisected Corner

If you set the Method field to Bisected corner, enter the names of Side
point 1 (1), the corner point (2), and Side point 2 (3). The azimuth
from the corner point is calculated (4). It is hafway between Side
point 1 and Side point 2.

Figure 22.18 shows the text screen and a graphical representation of
the Cogo/Compute azimuth calculation using this method.
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Figure 22.18 Cogo/compute azimuth using bisected corner
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Azimuth Plus Angle

If you set the Method field to Azimuth plus angle, enter the azimuth
(1) and the turned angle (2). The sum of the two is calculated (3).

Figure 22.19 shows the text screen and a graphical representation of
the Cogo/Compute azimuth cal culation using this method.
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Figure 22.19 Cogo/compute azimuth using azimuth plus angle
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Azimuth to Line Offset

If you set the Method field to Azimuth to line offset, enter the name of
theline (1), the station value (2), and the horizontal offset (3). The
azimuth (4) from the start station of the line to the offset point is
calculated.

Figure 22.20 shows the text screen and a graphical representation of
the Cogo/Compute azimuth cal culation using this method.
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Figure 22.20 Cogo/compute azimuth using azimuth to line offset
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Compute Distance

Use the Trimble Survey Controller software to calculate a distance by
various methods, using input data and pointsin the database. The
input data can have different units. For example, if you add a distance
in meters to a distance in feet, the answer is returned in whatever
format you specified in the job configuration.

To calculate a distance:

1.
2.

From the main menu, select Cogo / Compute distance.

Choose a setting in the Method field. Other fields appear,
depending on the method you select. Fill in the information
required.

Choosing a Method

In the Method field, the options for computing a distance are:

Between two points
Between point and line
Between point and curve
Divided distance
Multiplied distance
Added distances

Between Two Points

If you set the Method field to Between two points, enter the From
point and the To point. The distance between them is calcul ated.
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Between Point and Line

If you set the Method field to Between point and line, enter the names
of the point (1) and the line (2). The Trimble Survey Controller
software cal cul ates the distance along the line (3) and the
perpendicular distance to the line (4). The distance along thelineis
from the From point (5).

Figure 22.21 shows the text screen and a graphical representation of
the Cogo/Compute distance cal culation using this method.
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Figure 22.21 Cogo/compute distance using between point and line

Between Point and Curve

If you set the Method field to Between point and curve, enter the
names of the point (1) and the curve (2). The Trimble Survey
Controller software calcul ates the distance along the curve (3) and the
perpendicular distance to the curve (4). The distance along the lineis
from the From point (5).
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Figure 22.22 shows the text screen and a graphical representation of
the Cogo/Compute distance cal culation using this method.
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Figure 22.22 Cogo/compute distance using between point and curve

Divided Distance

If the Method field is set to Divided distance, enter valuesin the
Distance and the Divisor fields. The distance of a segment is
calculated.

Multiplied Distance

If the Method field is set to Multiplied distance, enter valuesin the
Distance and the Multiplier fields. The tota distanceis calculated.

Added Distances

If the Method field is set to Added distances, enter valuesin the
Distance 1 and Distance 2 fields. The sum of both distancesis

calculated.
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Introduction

A GPS antenna or conventional instrument target cannot always
occupy apoint directly, for example, if apoint isthe center of atree or
part of abuilding that is under a canopy. There are severa ways to
measure these points using the Trimble Survey Controller software.
You can use a conventional instrument and measure a point using an
offset method. For more information, see Choosing a method,

page 483. Alternatively you can use alaser rangefinder, or calculate an
offset from pointsin the database. This chapter shows how to calculate
offsets using the Offset function in the Trimble Survey Controller
software.

To do this, choose Offsets from the Survey menu in areal-time GPS
survey or aconventional survey. Measure a topographic (topo) point
or a Rapid point™ nearby, then make tape and/or azimuth
measurements to the offset point. When you enter these measurements
into the Trimble Survey Controller software, it calculates the
coordinates of the offset point and stores them in the database.

Remember to include any changein height details, as the height (or
elevation) of the offset point is also calculated.

Warning — In general, do not compute offset points and then change the
coordinate system or perform a calibration. If you do, these points will not
be in terms of the new coordinate system. An exception to this is offset
points computed using the Brng-dist from a point method.

Generating Offsets

594

This section outlines the general procedure to follow to measure
offsets.

To generate an offset point:
1. Measure points near to the offset point.
2. From the main menu, select Survey / Offsets.
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3. Select asetting in the Method field (see Choosing a M ethod,
page 596). Other fields appear, depending on what method you
select. Fill in the information required.

4. Press to calculate the solution(s). The Trimble Survey
Controller software calculates and displays the coordinates for
the offset point. Press to store these in the database.

Note — If you use the Four point intersection method or the From a
baseline method and then change the antenna height record for one of
the source points, the coordinates of the offset point will not be
updated.

Entering Point Names

When entering point names for the measured pointsin the
Survey / Offsets screen, press to select points from the database
list. Presskeyin | to key in details or to measure a point.

Options Softkey
Press to display the Options screen.

Change the Distances setting and apply sealevel correction if
required.

Note — If the measured points were measured using GPS, the
coordinates of the offset point can only be displayed as grid valuesif a
projection and a datum transformation are defined.

Specify the magnetic declination if you are using a magnetic compass
to provide azimuth measurements.
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Azimuths/Angles

If necessary, define a South azimuth and change the incrementation
direction of the grid coordinates. For more information, see South
Azimuth, page 107 and Grid Coordinates, page 108.

Azimuth and angle measurements can be referenced to grid 0°, true
north, magnetic north, or the sun. To change this reference, access the
Azimuth origin field and select the required origin from the list:

«  If working with magnetic azimuths, enter the local value for
magnetic declination (see Magnetic Declination, page 109).

»  If you are working with sun angles, the Trimble Survey
Controller software uses GPS time and the current GPS position
to calculate the position of the sun (the reference) at thetimethe
angleisentered.

Message

If the message:
Unable to calculate a solution

appears, then the azimuth(s) and/or distance(s) do not intersect.
Measure the offsets again.

Choosing a Method

596

In the Method field, the options for calculating an offset point are:

* Fromabaseline
e Four point intersection
*  Bearing — distance from a point

Note — For each of these methods, it is assumed that you have already
measured the nearby source points and stored themin the Trimble
Survey Controller software database.
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From a Baseline

Use the From a baseline method to calculate the coordinates of an
offset point that is offset from a baseline defined by previoudy
measured points:

1. From the main menu, select Survey / Offsets.

2. Enter the name of the offset point (8) in the Point name field,
and change the setting in the Method field to From a baseline.

3. Enter the names of the start point (1), end point (2), the offset
direction (3, 4, 5, 6), the horizontal offset (7), and a vertical
distance from the end of the line.

4. Press[tk |to calculate and display the coordinates of the offset
point (8). Press to store these in the database.

Figure 23.1 shows the text screen and a graphical representation of the
Survey/Offsets cal culation using this method.
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Figure 23.1  Survey/offsets using from a baseline

Note — In this chapter, a number in parentheses () refersto a point in
the corresponding figure.

Four Point Intersection

Use the Four point intersection method to calculate the coordinates of
an offset point at the intersection of two lines defined by four
previously measured points;
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1. From the main menu, select Survey / Offsets.

2. Enter the name of the offset point (5) in the Point name field,
and change the setting in the Method field to Four point
intersection.

3. Enter the name of the start point (1) for line 1, the name of the
end point (2) for line 1, the name of the start point (3) for line 2,
the name of the end point (4) for line 2, and any vertical offset.

4. Press[tk |to calculate and display the coordinates of the offset
point (5). Press to store these in the database.

Figure 23.2 shows the text screen and a graphical representation of the
Survey/Offsets cal culation using this method.
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Figure 23.2  Survey/offsets using four point intersection
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Note — The two lines defined by the previously measured four points
do not have to intersect but they do have to converge at some point.
See Figure 23.3.

Calculated point

Figure 23.3  Point calculated where lines converge

Bearing — Distance from a Point

Use the Bearing-distance from a point method to calculate the
coordinates of an offset point at a certain azimuth and distance from a
previously measured point:

1. From the main menu, select Survey / Offsets.

2. Enter the name of the offset point (4) in the Point name field,
and change the setting in the Method field to
Brng-dist from a point.

3. Enter the name of the start point (1), the azimuth origin, the
azimuth (2), the horizontal distance (3), and a vertical offset.

4, Press[tk ] to calculate and display the coordinates of the offset
point (4). Press to store these in the database.
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Figure 23.4 shows the text screen and a graphical representation of the
Survey/Offsets cal culation using this method.
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Figure 23.4  Survey/offsets using brng-dist from a point
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In this chapter:

Introduction

Connecting the base receiver for a real-time survey
Connecting the base receiver for a postprocessed survey
Connecting the rover receiver for a real-time survey
Connecting the rover receiver for a postprocessed survey
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Connection Diagrams

Introduction

This appendix shows how to connect a TSC1 data collector to a
Series 4000™ receiver, a Site Surveyor 4400™ receiver, a4600LS™
receiver, or an MS750™ receiver. It shows how to connect the base
receiver for areal-time survey or a postprocessed survey, then how to
connect the rover receiver for these surveys.

If using a GPS Total Station™ 4800 or 4700 receiver, see Chapter 11,
Starting the Base Receiver and Chapter 12, Starting the Rover
Receiver.

Connecting the Base Receiver for a Real-Time
Survey

602

This section shows how to connect the base receiver for areal-time
survey.

Using a Series 4000 or Site Surveyor 4400 Receiver

To set up a base receiver for areal-time survey using a Trimble
Series 4000 or Site Surveyor 4400 receiver, see Figure D.1. Then do
the following:

1.

Set the GPS antenna over the ground mark using atripod, a
tribrach, and atribrach adaptor. If one of the GPS antennashas a
ground plane, use this as the base antenna. (See M easuring the
Height of an Antenna When Using a Ground Plane, page 276.)

Note — If conducting an RTK survey using a single-frequency
base or rover receiver (such asa Trimble Site Surveyor SE™ or
a Ste Surveyor S™ receiver) and you plan to initialize the
survey using an initializer bar or plate, assemble the initializer
bar/plate now. For more information, see Figure 12.5 on

page 326.

Connect the GPS antenna to the GPS receiver port labeled
ANTENNA. Use the N-type to Lemo co-axial cable.
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Assemble and erect the radio antenna.

Connect the radio antenna to the radio using the cable attached
to the antenna (see Figure D.2).

Connect the radio to the GPS receiver port labeled 1/0 2.

— Ifusing aTrimbleradio, use the 7-pin Lemo to 5-pin Lemo
cable.

— If using aradio provided by athird party, use the
appropriate cable.

Warning — Do not force plugs into the receiver ports. Check the number
of pins in the plug to make sure that the socket is compatible. Align the red
dot on the plug with the red line on the socket and then insert the plug

carefully.

6. Connect the power source to the GPS receiver port labeled
PWR 2 & 3 and turn on the receiver.

7. If using athird-party radio solution, make sure that the radio is
connected to the power source.

8. Connect the TSC1 data collector to the GPS receiver port
labeled PWR-1/0 1. Usethe 0-shell Lemo to 5-pin Lemo cable.

9. Turnonthe TSC1 and go to Starting a Base Survey, page 299.
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Figure D.1 shows areceiver setup for areal-time or postprocessed
survey using a Trimble Series 4000 or Site Surveyor 4400 receiver.
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Figure D.1  Real-time or postprocessed configuration using a Series 4000 or Site
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Surveyor 4400 receiver
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Figure D.2 shows a Trimble radio connected to aradio antenna.

TRIMTALK 450 / 450S radio

Radio antenna

To receiver

Figure D.2  Trimble radio connection
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Using a 4600LS Receiver

To set up a base receiver for areal-time survey using a Trimble
4600L S receiver, see Figure D.3. Then do the following:

1.

Set the 4600L S receiver over the ground mark using atripod, a
tribrach, and atribrach adaptor.

Note — If you plan to initialize the survey using the initializer
bar, assemble the initializer bar now. For more information, see
Figure 12.5 on page 326.

Assemble and erect the radio antenna.

Connect the radio antenna to the radio using the cable attached
to the antenna (see Figure D.2).

Connect the radio to the 4600L S receiver port labeled PORT 2.
Usethe Y-cable.

Use the same Y -cable to connect the power source to the
4600L S receiver and turn on the receiver.

If using athird-party radio solution, make sure that the radio is
connected to a power source.

Connect the TSC1 data collector to the 4600L S receiver port
labeled PORT 1. Use the 0-shell Lemo to 5-pin Lemo cable.

Turn on the TSC1 and go to Starting a Base Survey, page 299.
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Figure D.3 shows the equipment setup for a real-time survey using a
Trimble 4600L S receiver.

4600LS receiver

& Trfimible

TSC1

To radio

Figure D.3  Real-time configuration using a 4600LS receiver
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Using an MS750 Receiver

To set up abase receiver for areal-time survey using a Trimble
MS750 receiver, see Figure D.4. Then do the following:

1.

Set the GPS antenna over the ground mark using atripod, a
tribrach, and atribrach adaptor. If one of the GPS antennashas a
ground plane, use this as the base antenna. For more
information, see Measuring the Height of an Antenna When
Using a Ground Plane, page 276.)

Connect the GPS antennato the GPS receiver port labeled ANT.
Use the N-type to N-type co-axial cable.

Assemble and erect the radio antenna.

Connect the radio antenna to the radio using the cable attached
to the antenna.

Connect the radio to the M S750 receiver port labeled B. Usethe
cable with a double DB9 connector at one end (p/n 37382), and
connect the radio cable to the port labeled B2 on the double
DB9 connector.

Note — If you are using a TRIMTALK radio, use the cable p/n
21338 to connect to the port labeled AUX /O on the radio.
Connect a power supply to the port marked POWER & 1/0. Do
not use a dual camcorder battery cable to provide power to the
radio because the pinout arrangement is different to the pinout
arrangement on the radio.

Alternatively use the cable p/n 38955-00 to connect the
TRIMTALK and an external power supply to port B on the
receiver. If you are using this cable, you do not need to provide
power to port A, and cable p/n 37382 can be used to connect to
the TSC1.

If you are using a third-party radio solution, make sure that the
radio is connected to a power source.
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Using the double cable (p/n 30231-00), connect the receiver
power supply and the TSCL1 to the receiver port labeled A.
Connect the TSC1 to the DB9 connector using the cable p/n
32287-00 (it contains a null modem). Connect the camcorder
battery power supply to the double cable using the cable p/n
24333.

Turn on the receiver.
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8. Turn onthe TSC1. See the notes in the next section then go to
Starting a Base Survey, page 299.

TSC1

GPS antenna

®

OOM®OE
QEG®DOM®™
(=]

MS750 receiver

(e (e

Power supply

Figure D.4  Real-time configuration using an MS750 receiver
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Notes when using an MS750 receiver

When using an M S750 receiver with the Trimble Survey Controller
software, please note the following:

*  You cannot do known point initializations when using the
MS750 as abase or rover.

* You cannot do initializer bar initializations.

*  You cannot configure radios viathe receiver.

e Port Alistheonly port that supports RTS/CTS flow control.
e You cannot set transmission delaysin an RTK survey.

TheMS750 receiver does not power the TSC1 when they are
connected.

»  TheTrimble Survey Controller software supportsonly 1Hz data
logging.

e TheTrimble Survey Controller software supports only 1Hz and
5Hz stakeout. It does not support 10Hz and 20Hz stakeout.

Connecting the Base Receiver for a Postprocessed
Survey

This section shows how to connect the base receiver for a
postprocessed survey.

Using a Series 4000 or Site Surveyor 4400 Receiver

To set up a base receiver for a postprocessed (PP) survey using a
Trimble Series 4000 or Site Surveyor 4400 receiver, see Figure D.1 on
page 604. Then do the following:

1. Setthe GPS antenna over the ground mark using atripod, a
tribrach, and atribrach adaptor.

2. Connect the GPS antennato the GPS receiver port |abeled
ANTENNA. Use the N-typeto Lemo co-axial cable.
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3. Connect the power source to the GPS receiver port labeled
PWR 2 & 3 and turn on the receiver.

4. Connect the TSC1 data collector to the GPS receiver port
labeled PWR-1/O 1. Use the 0-shell Lemo to 5-pin Lemo cable.

5. Turn onthe TSC1 and go to Starting a Base Survey, page 299.

Using a 4600LS Receiver

To set up a base receiver for a postprocessed (PP) survey using a
Trimble 4600L S receiver, see Figure D.5. Then do the following:

1. Setthe 4600LS receiver over the ground mark using atripod, a
tribrach, and a tribrach adaptor.

2. Do one of the following:

—  Connect the power source to the 4600L S receiver port
labeled PORT 2, and the TSC1 data collector to the
4600L S receiver port labeled PORT 1.

— Usethe appropriate Y -cable to connect both the TSC1 and
power to the 4600L S receiver port labeled PORT 1.

& Warning — Never connect power to PORT 1 and PORT 2 on the 4600LS
receiver at the same time.

3. Turnonthe TSC1 and go to Starting a Base Survey, page 299.
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Figure D.5 shows a receiver setup for a postprocessed survey using a
Trimble 4600L S receiver.

4600LS receiver

& Tirfimible

Power supply

N y/,

Figure D.5  Postprocessed configuration using a 4600LS receiver

Using an MS750 Receiver

To set up a base receiver for a postprocessed (PP) survey using an
M S750 receiver, see Using an M S750 Receiver, page 608 but omit the
radio.
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Connecting the Rover Receiver for a Real-Time

Survey

This section shows how to connect the rover receiver for areal-time
survey.

Using a Series 4000 or Site Surveyor 4400 Receiver

To set up arover receiver for area-time survey using a Trimble
Series 4000 or Site Surveyor 4400 receiver, see Figure D.1 on
page 604. Then do the following:

1.

Use a backpack to carry the GPS receiver and the radio, and
mount the GPS antenna on the range pole.

Connect the GPS antenna to the GPS receiver port labeled
ANTENNA. Use the N-type to Lemo cable.

Assemble the radio antenna and fix it to the outside of the
backpack. Connect the radio antennato the radio using the
cable attached to the antenna. See Figure D.2 on page 605.

Connect the radio to the GPS receiver port labeled 1/0 2. Use
the appropriate cable—for a Trimble radio, thisisthe 7-pin
Lemo to 5-pin Lemo cable.

If using a third-party radio solution, make sure that the radio is
connected to a power source.

Connect the power source to the GPS receiver port |abeled
PWR 2 & 3 and turn on the receiver.

Connect the TSC1 data collector to the GPS receiver port
labeled PWR-1/0 1.

Turn on the TSC1 and go to Starting a Rover Survey, page 315.
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Using a 4600LS Receiver

To set up arover receiver for areal-time survey using a Trimble
4600L S receiver, see Figure D.3 on page 607. Then do the following:

1.

Mount the 4600L S receiver on the range pole. Assemble the
radio antenna and fix it to the outside of the hip pack.

Connect the radio antenna to the radio using the cable attached
to the antenna. See Figure D.2 on page 605.

Connect the radio and power to the GPS receiver port labeled
PORT 2. Usethe appropriate Y -cable for a Trimble radio, this
has three 5-pin Lemo connectors.

If using athird-party radio solution, make sure that the radio is
connected to a power source.

Turn on the receiver.

Connect the TSC1 data collector to the GPS receiver port
labeled PORT 1.

Turn on the TSC1 and go to Starting a Rover Survey, page 315.

Using an MS750 Receiver

For information about how to set up arover receiver for areal-time
survey using an M S750 receiver, see Using an MS750 Receiver,
page 608. Mount the GPS antenna on arange pole not atripod.

Once the equipment is set up, for more information, see Starting a
Rover Survey, page 315.
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Connecting the Rover Receiver for a
Postprocessed Survey

This section shows how to connect the rover receiver for a
postprocessed survey.

Using a Series 4000 or Site Surveyor 4400 Receiver

To set up arover receiver for a postprocessed survey using a Trimble
Series 4000 or Site Surveyor 4400 receiver, see Figure D.1 on
page 604. Then do the following:

1. Useabackpack to carry the GPS receiver, and mount the GPS
antenna on the range pole.

2. Connect the GPS antennato the GPS receiver port labeled
ANTENNA. Use the N-type to lemo cable.

3. Connect the power source to the GPS receiver port labeled
PWR 2 & 3 and turn on the receiver.

4. Connect the TSC1 data collector to the GPS receiver port
labeled PWR-1/0 1.

5. Turnonthe TSC1 and go to Starting a Rover Survey, page 315.

Using a 4600LS Receiver

To set up arover receiver for a postprocessed survey using a Trimble
4600L S receiver, see Figure D.5 on page 613. Then do the following:

1. Attach the 4600L S receiver to the range pole.

2. Connect the power source to the 4600L S receiver port labeled
PORT 2 and turn on the receiver.

3. Connect the TSC1 data collector to the GPS receiver port
labeled PORT 1.
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& Warning — Never connect power to the 4600LS receiver ports labeled
PORT 1 and PORT 2 at the same time.

4. Turn onthe TSC1 and go to Starting a Rover Survey, page 315.

Using an MS750 Receiver
For information about how to set up arover receiver for a
postprocessed (PP) survey using an MS750 receiver, see Using an
M S750 Receiver, page 608. Omit the radio and mount the GPS
antenna on arange poleif required.

Once the equipment is set up, see Starting a Rover Survey, page 315
for more information.
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Conventional Instrument
Settings

Introduction

This appendix lists the settings for different conventional instruments.
The Trimble Survey Controller software supports the instruments
listed and other instruments that are compatible.

Notes:

»  The conventional instrument should always display the
Measure screen when connected to the Trimble Survey
Controller. Some instruments (for example, the Leica) cannot
communicate to external devices when they are not in the
measure screen.

»  Before connecting the TSC1 data collector to aLeica or
Geodimeter instrument, you must select an appropriate Survey
Stylefirst. This Survey Style must specify the correct type of
instrument. Connect the instrument and select Sation setup.
Failure to follow this procedure will result in communication
errors. If this occurs, power the instrument down and try again.
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Thisis not a problem with robotic instruments connected
remotely through aradio modem.

*  When using aLeicainstrument in reflectorless mode, set the
EDM precision to Instrument default in the Survey Style.

*  TheNikon cablelooksidentical to the Topcon and Sokkia
cables, but the pin outputs are different. These cables are not
interchangeable.

e Most Nikon instruments support the Set (Basic) commands, so
in addition to using the Nikon instrument type you can also
specify Set (Basic) astheinstrument in the Survey Stylefor use
with Nikon instruments.

*  When measuring a point using a Geodimeter 420 instrument,
press A/M on the instrument then on the Trimble Survey
Controller.

e Tousethe Trimble Survey Controller software with a
Geodimeter 600 instrument in Robotic mode, you must have the
third party interface option turned on in the instrument.

Please see your Spectra/Geodimeter service center for more
details on how to abtain the third party interface password.

* Do not use the following units when using a Pentax instrument:
Mils and Feet/inches.

e TheTrimble Survey Controller software automatically sets the
data bits based on the parity. When the parity is None the data
bitsis 8. When the data bits is Odd or Even, the data bitsis 7.

For additional information on using a conventional instrument with
the Trimble Survey Controller software, see the Trimble Survey
Controller Release Notes

If you are using an instrument that is not listed, try using the Survey
Style for asimilar instrument, and configure the appropriate settings
on the instrument, as specified in Table E-1.
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Table E.1 Conventional Instrument Settings
Make and Trimble Survey Cable connected to Conventional instrument
Model Controller TSC1 DB9 cable setting
configuration
Sokkia
SET 3B Baud 1200 Hirose to DB9/ TSC1 Setting the Checksum to
Parity None Lemo Yes is recommended.
SET3CHI HA VA status rate Never
SET 5W
SET 5F
Power set
3100
Topcon
GTS-500 Baud 1200 Hirose to DB9 / TSC1 Set minimum distance to
Parity Even Lemo OFF.
GTS-700 HA VA status rate Never No special settings.
GTS-701
GTS-711D
GMT-100 Select Parameters /
Comms and set the CR/LF
option to OFF.
Turn off the minimum
distance setting.
GTS-311 Select Parameters /
Comms and set the CR/LF
GTS-312 option to OFF.
GTS-211D No special settings.
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Table E.1 Conventional Instrument Settings (Continued)
Make and Trimble Survey Cable connected to Conventional instrument
Model Controller TSC1 DB9 cable setting
configuration
Zeiss
Elta 2 Baud 1200 Zeiss 5P connector to No special settings.
Elta 3 Parity Odd DB9/TSC1 Lemo
a HA VA status rate Never
Elta 4 Do not use Mils as the
Rec Elta 15 Baud 4800 Zeiss 8P connector to angular units,
Parity Odd DB9/TSC1 Lemo Set data record format to
HA VA status rate 1s Rec 500.
R Series Baud 9600 Set the protocol to REC E
Parity None and turn off recording.
HA VA status rate 1s
S Series Not supported
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Table E.1 Conventional Instrument Settings (Continued)
Make and Trimble Survey Cable connected to Conventional instrument
Model Controller TSC1 DB9 cable setting
configuration
Leica
TC300 Baud 19200 Leica 5-pin zero-shell No special settings.
Parity Even Lemo to DB9 / TSC1
HA VA status rate 2s Lemo
TC500 Baud 2400
Parity Even
TC800 HA VA status rate 2s
TC805
T1000 Baud 2400 Set the instrument
(6 button) Parity Even communications format to
HA VA status rate Never T1000 and output to GRE.
T1000 Baud 2400
(14 button) Parity Even
TC1100 HA VA status rate 2s Set the RCS
TC1100 Baud 9600 communications mode to
. off. Ensure that the
Servo (GSI) Parity Even instrument is in
HA VA status rate 2s Measurement mode.
TC1100 Baud 19200 Set the RCS
Servo Parity None communications mode to
(Geocom) HA VA status rate Never on. Ensure that the
instrument is in
TC1100 Leica Y-Cable with
8 Measurement mode.
Robotics power supply to DB9 / .
(Geocom) TSC1 Lemo
TC1600 Baud 2400 Leica 5-pin zero-shell No special settings.
TC2000 Eiﬂt\}/AEs\{z?us rate 2s II:ZES to DBY/TSCL On the instrument select
SET MODE, then 75.
TC2002 No special settings.
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Table E.1 Conventional Instrument Settings (Continued)

Make and Trimble Survey Cable connected to Conventional instrument
Model Controller TSC1 DB9 cable setting
configuration

Spectra Precision (Geotronics)

420 Baud 1200 Geotronics DB9 Y-cable Select the Standard table
Parity Even with power supply to (table number 0).
HA VA status rate Never DB9/TSC1 Lemo Set F79 to 62.
520 Baud 1200
610 Parity None
HA VA status rate Never Geotronics Hirose to
620 DB9 /TSC1 Lemo
640
500/600 Baud 9600 Select the Standard table
Servo Parity None Geotronics Y-cable with  (table number 0).
HA VA status rate Never power supplyto DB9/  Set F79 to 62. Select RPU
TSC1 Lemo Manual or Automatic.
600 Robotics Select the Standard table

(table number 0).
Set F79 to 62. Select PRU
Remote.

4000 Servo Select the Standard table
(table number 0).
Set F79 to 62.
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Table E.1 Conventional Instrument Settings (Continued)

Make and Trimble Survey Cable connected to Conventional instrument

Model Controller TSC1 DB9 cable setting
configuration

Nikon

DTM-310 Baud 1200 Hirose to DB9/ TSC1 No special settings.
Parity None Lemo

DTM-420 HA VA status rate 2s

DTM-450

DTM-520

DTM-530

DTM-800 Baud 1200 Use Instrument type Set
Parity None (Basic). The 800’s do not
HA VA status rate Never support the Nikon format.

Pentax

PCS-325 Baud 1200 Hirose to DB9/ TSC1 Configure the port
Parity None Lemo parameters as follows:
HA VA status rate 1s Xon/Xoff = No

Command set = Nil
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Introduction
This appendix describes how the Trimble Survey Controller software:
* interpolates between templates
»  applies superelevation values to elements in a template
e workswith pivots

It provides some background to Key In Roads, page 543.

Interpolating Between Templates

This section shows how the Trimble Survey Controller software
interpol ates between templates when consecutive templates have:

e anequa number of design elements
e adifferent number of design elements

« different side slopes
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When Templates Have an Equal Number of Design
Elements

If consecutive templates have an equal number of design line
elements, the Trimble Survey Controller software interpolates from
each dement in the first template to its equivalent in the next template.

In Figure F.1, for example, the first element of the template at station
0+100 has a cross fall of —2% and an offset of 4.0 m. The next
assigned templateis at station 0+400, where the equivalent element
has a crossfall of 5% and an offset of 7.0 m. The values for stations
0+200 and 0+300 are interpolated as shown to provide an even
grading from station 0+100 to 0+400.

0+400

Figure F.1 Interpolating between templates — equal number of design line elements

Note — Interpolation will only take place if the offset being staked is
selected fromthelist or selected using the softkey. For more
information, see Chapter 18, Roading, page 428.
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When Templates Have a Different Number of Design
Elements

If one template has more design line elements than the next template,
the Trimble Survey Controller software adds an appropriate number of
zero-length elements to the template with fewer elements. These zero-
length elements are added to the end of the last element, before the
side slope element begins. This creates an equal number of elements,
and the Trimble Survey Controller software then interpolates as
described in When Templates Have an Equal Number of Design
Elements, page 629.

In Figure F.2, for example, the Trimble Survey Controller software
added the zero-length element ‘3.

Figure F.2 Interpolating between templates — different number of design
line elements
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Template Application

The following section explains how placement and transition between
templates control the road definition.

Template A
—r

Template B
¢ —>

Template A ~ |

Om 20m 40m 70m  90,m 120m 150,m
=S e L Fr—-= :
I
Template A > >
<|nterpo|ate> <None> Template B
Template B

Figure F.3 Applying templates

Right-hand side of the road

Template A is assigned to stations 0 to 20 m. The road makes a
transition from Template A at station 20 m to Template B at station
70 m.

Because atemplate must be assigned at station 40 m on the left-hand
side, to maintain correct interpolation the system template
<Interpolate> must be assigned to the right-hand side of the road at
station 40 m.

To correctly represent the gap between stations 70 to 90 m, the system
template <None> is assigned at anominal distance after station 70 m
(for example, 70.005 m). To complete the right-hand side of the road,
Template B is assigned from station 90 to 150 m.
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Left-hand side of the road

Template A is assigned from station 0 to 40 m. The road makes a
transition from Template A at station 40 m to Template B at station
70 m. To correctly represent the design, Template A isassigned a
nominal distance after station 120 m (for example, 120.005 m) to

150 m.

Assign the templates at the specified stations as shown in table F1.

Table F1 Assigning Templates

Station Left template Right template
0.000 Template A Template A
20.000 Template A Template A
40.000 Template A <Interpolate>
70.000 Template B Template B
70.005 Template B <None>
90.000 Template B Template B
120.000 Template B Template B
120.005 Template A Template B
Notes

»  To best represent the road design, you can add zero length
template elements yourself. Do this when you construct the
template. For more information, see Keying In Elements,

page 556.

* Nointerpolation occurs between a <None> template and a user-
defined templ ate.

*  Superelevation and widening are applied before interpolation
between templates occurs.

*  The<Interpolate> template can only be assigned between valid
user-defined templates
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When Side Slopes are Different

If consecutive templates have side slopes of different values, the
Trimble Survey Controller software bases the interpolation on the
difference between the slope values.

For example, if the side slope at station 6+000 is 1:2 and at station
10+000 it is 1:4, the side slope at station 8+000 will be 1:3.

Applying Superelevation Values

This section shows how the Trimble Survey Controller software
applies superelevation values to elementsin atemplate.

Thefirst element with the Apply superelevation field set to Yes
determines the superelevation applied to each element to be
superelevated.

The amount of superelevation that the Trimble Survey Controller
software appliesis determined by the difference between the first
template element and the superelevation value that you specify. The
same amount of superelevation is applied to each element that has the
Superelevation field set to Yes.

For example, if the first element that superelevation is appliedtoin a
template has a cross fall of 2%, and the superelevation value
specifies that the superelevation at that station is to be +6%, then 8%
is added to the cross fall of each superelevated element in that
template.
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Figure F.4 shows, in cross-section, elements of atemplate before and
after superelevation values are applied.

Before superelevation is applied

—2% Cross fall

—5% Cross fall
0% Cross fall

After superelevation is applied

% fall
3% Cross fall 0% Cross fa

6% Cross fall

— Superelevation is applied to these elements

Figure F.4 Applying superelevation
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Pivots

This section shows the three pivot settings (Crown, Right, and L eft)
that are available in the Trimble Survey Controller software.

Figure F.5 shows a Crown pivot.

Super
elevated

Figure F.5 Pivot crown option

Figure F.6 shows a Right pivot.

Maximum offset of
the last element with
Superelevation set
to Yes

Figure F.6 Pivot right option
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Figure F.7 shows a L eft pivot.

Maximum offset of
the last element with
Superelevation set
to Yes

Figure F.7 Pivot left option
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Introduction

This appendix lists the messages that can appear on a TSC1 data
collector. It provides an alphabetic list for each of the following:

*  Error messages

*  Warning messages

e Statusline messages
e Field error messages
e Other messages

Error Messages

An error message appears when the Trimble Survey Controller
software cannot proceed with a function. To acknowledge an error
message, press [, £+.], NE=), or the key that isindicated. Then
correct the problem.

Abnormal shutdown

You did not end the previous survey correctly before turning off the
Trimble Survey Controller software.

Area calculation has failed. Check Cogo settings
The area calculation hasfailed. Make sure that the value in the
Distances field in the Cogo settings screen is correct.

Area perimeter crosses over. Calculation is invalid
The area calculation includes a set of points for which the perimeter
lines cross.

At least three points are required to calculate an area

You have selected less than three points for area computation.
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Calculator expression too complex
You have entered more than ten nested functions when using the
Trimble Survey Controller software’s in-field calculator.
Calculator syntax error

You have entered an invalid formula when using the Trimble Survey
Controller software’ sin-field calculator. Check the order of the
numbers and the operators.

Cannot copy roads while receiver is in use

You have attempted to copy aroad while the Trimble Survey
Controller software is communicating with the receiver. Close the
windows that are communicating with the receiver and try again.

Cannot go static until 1 epoch has elapsed
The receiver must be allowed to go into roving mode before it can go
static again.

Cannot perform this operation. End the survey first
You have attempted to change the current job while asurvey is
running. End the survey and try again.

Cannot perform this operation. Job currently in use
You have attempted to change the current job while the Trimble
Survey Controller software is doing another operation.

Cannot perform this operation. Use the NEXT key to close other job windows
You have attempted to change the current job while other windows
that need it are open. Close the other windows and try again.

Cannot perform this operation. Receiver is currently measuring

You have attempted to measure points while some other window is
doing this.
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Cannot perform this operation. The comms port is being used
You have attempted to start a survey, configure aradio, or do data
transfer while one of these is operational aready.

Communications error
A general communications error has occurred. Check cables,
connections, and switches. Check that the output on the receiver port
has not been disabled.

Connection failed. Receiver is transmitting on external port.
You are trying to configure aradio that is attached to areceiver set up
as abase. Select End survey from the Survey menu and try again.

File cannot be modified

You have tried to delete or edit a system file.

File information not available from this receiver type
GPSfileligtings are only provided by 4600L S receivers and GPS
Total Station 4800 or 4700 receivers.
GPS receiver card not supported
You have inserted a GPS receiver PC card, such as the Pathfinder
Card™.
Insufficient memory in the controller
You are logging data to the TSC1 data collector, and there isless than
20 KB of logging space available. You cannot start the survey.
Insufficient memory in the receiver

You are logging data to the receiver, and there is less than six minutes
of logging space available. You cannot start the survey.
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Insufficient memory to perform the operation
Thereis not enough memory |eft to perform the operation. Close some
windows and try again.

Invalid geoid file. No vertical adjustment will be installed

You have selected a geoid model that is not in avalid format.

Need at least one 3D point to perform a calibration

If no projection or datum transformation is specified, define at least
one grid point with defined horizontal and vertical coordinates before
calculating a calibration.

No result for defined intersection

A Cogo intersection calculation has failed due to limitations in the
standard ellipsoid formulas. For example, the intersection failsif two
azimuths only converge by asmall amount or if two points are too far
apart on the ellipsoid.
No DTM selected
You are staking out a point, line, or curve. The Display Cut/Fill to
DTM field in Sakeout optionsis set to Yes but no DTM is selected.
Number of rounds: Out of range 1 to 20

You have entered a number outside the range of 1 to 20 in the Number
of roundsfield. Enter the number of rounds to be observed, between 1
and 20.

Observation does not exist. Field cannot be changed
You are trying to set the Use field to Yes for an observation that was
skipped in arounds survey.

One circle is contained within the other

A Cogo Dist-dist intersection calculation has failed. The two arcs do
not intersect because of containment.
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Out of memory. Close down some windows and try again
Too many next-window windows are open. The current operation
needs memory before it can start.

Parallels are equal
When you key in aLambert 2 Parallel projection, the orientation
values must be different.

PC Card: <error number>
A PC card has a hardware or software error, with the number <error
number>. Report this number to your local dealer.

PC Card needs formatting
You have inserted an unformatted PC card. Format it on the office
computer and reinsert it.

Radio configuration specifies an invalid receiver port

The configuration specifies a non-existent port on the receiver.

Radio configuration specifies receiver port currently used by controller
The TSC1 data collector is using the port set for the radio. Select the
Radios option in the Survey Style and change the port setting.
Receiver does not support the Clarion radio

The receiver does not have a Clarion radio driver installed.

Receiver does not support data logging

The receiver does not have internal memory.

Receiver does not support data logging to the controller

Thereceiver does not have the real -time data output option installed. It
cannot store datawhileit is doing an RTK survey.
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Receiver does not support RTCM

The receiver does not have RTCM capability, or it does not have the
necessary options installed.

Receiver does not support RTK

Thereceiver does not have the RTK option installed.

Receiver is in an unknown state

This message should clear after afew seconds. If it does not, press
to end the survey, then start another survey.

Receiver is not responding. Attempting to reconnect

A general communications error has occurred. Check cables,
connections, and switches. When the receiver reconnects, the message
disappears. Otherwise press to end the survey.

Resection calculation has failed. Check the target point data and geometry

The resection calculation has failed and coordinates may not be
displayed. Change the setting in the Use field in the Resection point
screen and check the coordinates of the point observed to.
Alternatively, check the geometry of the observed points. They should
not lieon acircle.

Start station: Station does not exist

You are trying to compute a traverse and the point name you have
entered for the start station does not exist, or has no observations from
it.

Station setup not defined

You are trying to turn a servo or robotic instrument to a point where
the station setup has not been defined.
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The two azimuths are parallel

You are using the Cogo function with the Brng-brng intersection
method. Where two azimuths cannot intersect because they are
parallel.

The two circles are concentric

You are using the Cogo function with the Dist-dist intersection
method. The two distances emanate from the same point.

Too close to equator
When you key in aLambert 1 Parallel or Lambert 2 Parallel
projection, the orientation values must be greater than 10° north or
south of the equator.

Too many calibration points
A calibration can be calculated with up to 20 points. This message
appears when point 21 is added.

Too many files already exist. Cannot create file

The Trimble Survey Controller software lets you use 100 files of any
onetype. You can have up to 100 job files and 100 language files, for
example. (Thisfigure includes recoverable deleted files.)

Too many observations for a resection calculation
There are more than forty observations in the resection calculation.
Delete some.

Total station is not responding. Attempting to reconnect

The Trimble Survey Controller software haslost communicationswith
the instrument. Check cables, connections and the power supply to the
instrument. When the instrument reconnects, the message disappears.
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Unable to connect to radio

You selected Survey Syle/ Radio and pressed to connectto a
radio, but timeout occurred. Check the cables, connections, and the
selected radio type.

Unable to connect to receiver
Connection was not successful when the survey was started. Check the
cables, connections, and switches. Make sure that the receiver is
turned on.

Unable to store point. No corrected positions available
You are measuring a point and pressed before enough time
elapsed. Press ok ] and wait until the st | key appears.

Unrecognized receiver type
An incompatible receiver is connected to the Trimble Survey
Controller software.

Unsupported or faulty PC Card
The PC card that isinserted is not supported by the Trimble Survey
Controller software or isfaulty.

Unsupported receiver firmware version

The software has detected old receiver firmware that is not supported.
Upgrade the receiver firmware.
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Warning Messages

A warning message appears when the Trimble Survey Controller
software cannot proceed. Most of these messages are for information
only, but with some you must press—Ys ] or to continue.

A new station setup is required

You have selected Measure rounds from the Survey menu after
performing asurvey with the current station setup. A new station setup
is required before rounds can be measured.

An L1 antenna is being used with an L2-capable receiver

You are using a single-frequency antenna. It is better to use a
dual-frequency antenna with a dual-frequency system.

Curvature and refraction applied in instrument and controller

This message appears when Sation setup is selected in a conventional
survey. It means that the Trimble Survey Controller software has
determined that the correction for curvature and refraction is being
applied by both the instrument and the Trimble Survey Controller
software. Change the setting in the instrument or the Trimble Survey
Controller software to None.

Datum grid required. Select Datum transformation and specify a datum grid or the datum
transformation will be invalid

You have selected an uploaded job that uses a datum grid but the
Trimble Survey Controller software cannot locate the file. Select the
file now or upload it and open the job again.

DTM is not valid

You are staking out a point, line, or curve. The Display Cut/Fill to
DTM field in Sakeout options is set to Yes but the DTM is no longer
available. (Thisoccursif the DTM isstored on aPC card, for example,
and the card is removed).
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Geoid model and Datum grid required. Specify geoid model and datum grid, or elevations
will be nulled and datum transformation invalid

You have selected an uploaded job that uses a geoid model and a
datum grid but the Trimble Survey Controller software cannot |ocate
the files. Select the files now or upload them and open the job again.

Geoid model required. Select Vertical adjustment and specify a model, or elevations will
be nulled

You have selected an uploaded job that uses a geoid model in the

height adjustment but the Trimble Survey Controller software cannot

locate the file. Select the file now or upload it and open the job again.
Initialization has been lost. Initialize now?

This message can only appear during an L1 postprocessed or real-time
kinematic (PPK or RTK) survey. Perform a manual initialization now
or dismiss the message and initialize later.

Insufficient SVs being tracked.

Lock has been lost during initialization in a postprocessed survey.
(The number of satellites being tracked has fallen below the
minimum.) The PP init timewill be reset and initialization will resume
when aminimum of four satellites are being tracked.

Measure catch point without construction offsets?

When staking out a catch point on aroad, you navigated to a catch
point with construction offsets. Then you pressed with the range
pole on the catch point instead of on the offset point.

To stake out the offset point, pressm_] and navigate to it.

Memory nearly full

The TSC1 memory isalmost full. End the survey or current operation
or the Trimble Survey Controller software will do so shortly.

Trimble Survey Controller Reference Manual Volume 2 647



G

Messages

648

New base station detected, recommend the survey is restarted

During an RTK survey, radio corrections are received from a base
station different from the one that the survey was started with. Any
points subsequently measured or staked out will be in adifferent
network. Trimble recommends that you restart the survey and check
that corrections are being received from the original base station. To
do this select Files/ Review current job.

No projection. Some features will not be displayed

You have chosen to display the Current job map but have not defined a
projection for the job. As aresult, WGS-84 points such as the base
station cannot be displayed on the map. Only grid points, or points that
can be converted into grid points, can be displayed.

No DTM selected
You are staking out a point, line, or curve. The Display cut/fill to DTM
field in the Sakeout optionsis set to Yes but no DTM is selected.

Please confirm: Not all points have been observed. End observations on this face?

You pressed during arounds survey before al points have been
observed on the current face. Press[Yes ] to confirm that you want to
end observations for that face.

Observation is on the wrong face
You are trying to make an observation in arounds survey on the wrong
face. Change the face on the instrument and observe again.

Please confirm: Remove all points from list
You pressed from the Stakeout list. Press[Yes_] to confirm that
you want to remove all the points.

Point does not exist. Provide coordinates at processing time

You have started the base receiver in a postprocessed survey and the
point name is not in the database. Provide the coordinates of this point
when postprocessing the data.
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Poor geometry

You are performing an initialized RTK survey using a Series 4000
receiver as arover. The PDOP value exceeds the PDOP mask and
although another satelliteis available, it is not yet in the solution.
(This can be anew satellite or one that the receiver has not tracked for
ashort period.) High PDOP means that the receiver cannot use the
new satellitein the solution.

You see the following options, depending on the equipment: Go static,
Static initialize, Roving initialize, Continue anyway.

If you select Go static, the system attempts to use the extra satellite to
make a better estimate of its position. When the system is static, it uses
RDOP instead of PDOP. RDOP decreases with time: if the system
takes longer than 30-45 seconds, the PDOP of the initialized satellites
is so high that it cannot include the extra satellite. Wait until the
constellation improves.

If you select Static initialize, you can reinitialize using a known point,
new point, or initializer plate/ bar, depending on the equipment.

If your receiver has On-The-Fly capability and you select Roving
initialize, an OTF initialization is performed.

If you select Continue anyway, you can continue to survey with the
high PDOP. The system will not use the extra satellites (that are being
tracked but that are not in the solution) until the PDOP of the
initialized satellites drops below six, or until you go static by
recording a point at alater time.

Point name error. Some points have not been transferred

You are transferring points to a TDS device using the Unchanged
option for the point names and some of the points have not been
transferred. A point will only be transferred if the point nameisless
than eight characters long and contains numeric characters only.
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PPM applied in instrument and controller

This message appears when Sation setup is selected in a conventional
survey. It means that the Trimble Survey Controller software has
determined that the correction for PPM is being applied by both the
instrument and the Trimble Survey Controller software. Change the
setting in the instrument or the Trimble Survey Controller software to
null.

Prism constant applied in instrument and controller

This message appears when Sation setup is selected in a conventional
survey. It means that the Trimble Survey Controller software has
determined that the prism constant correction is being applied by both
the instrument and the Trimble Survey Controller software. Change
the setting in the instrument or the Trimble Survey Controller software
to zero.

Receiver has stopped logging data
A GPS datalogging survey (to the receiver) was running and the
receiver has unexpectedly stopped logging.

Receiver is currently busy

Part of the system, for example Radio configuration, is
communicating with the receiver. Exit the screen that is
communicating with the receiver.

Receiver is still initialized. Discard current initialization?

Press s to confirm that you want to discard the initialization.

Receiver port cannot be used. Update stakeout external display settings

You are trying to start a survey with the external display option
enabled and have specified an invalid receiver port. Select Sakeout in
your Survey Style and set the External display fields correctly.
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Specified number of rounds have not been completed. Continue?

You have ended arounds survey before the number of rounds
specified in the Options screen have been completed. Press to
confirm that you want to end the current rounds session, or press
to continue observing rounds.

Style changes will not apply to current survey

You have chosen a Survey Style that is the same as the one used by the
survey that is running.

Survey has been stopped. Receiver memory is full

This message can occur when GPS datais being logged to the
receiver. The receiver memory is so full that the survey has been
ended.

Survey has ended. Controller memory is full

This message can occur when GPS datais being logged to the TSC1
data collector. The TSC1 memory is so full that the survey has been
ended.

Turn to zero selected. Do not use Next or Menu in stakeout, communication errors will
occur.

You are configuring a SET (Extended) conventional Survey Style and
the Sakeout turn to zero field is set to Yes. This option puts the SET
instrument into a special mode where standard commands do not
work. When staking out, do not use the and keysto access
other menus—communication errors will result. Exit the stakeout

screen by pressing \E] before using the and keys.

Unused observations have been deleted

You exited out of the Point details screen after setting the Use field to
No for one or more observations.
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Status Line Messages

A status line message aerts you to information that requires attention.
A status line message generally remains on the screen until you or the
Trimble Survey Controller software resolve the situation.

Cannot check corrections

This message appears when Sation setup is selected in a conventional
survey. It means that the Trimble Survey Controller software cannot
determine whether the corrections for prism constant, PPM, and
curvature and refraction are being applied by both the instrument and
the Trimble Survey Controller software. Check that the corrections are
only applied once.

Cannot check curvature & refraction

This message appears when Sation setup is selected in a conventional
survey. It means that the Trimble Survey Controller software cannot
check if the correction for curvature and refraction is being applied by
both the instrument and the Trimble Survey Controller software.
Check that the correction is only applied once.

Cannot check PPM

This message appears when Sation setup is selected in a conventional
survey. It means that the Trimble Survey Controller software cannot
determine whether the correction for PPM is being applied by both the
instrument and the Trimble Survey Controller software. Check that the
correction is only applied once.

Cannot check prism constant

This message appears when Sation setup is selected in a conventional
survey. It means that the Trimble Survey Controller software cannot
determineif the prism constant correction is being applied by both the
instrument and the Trimble Survey Controller software. Check that the
correction is only applied once.
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Computing position, please wait

The Trimble Survey Controller software is starting a survey. It cannot
continue until the receiver has computed a position based on the
satdllitesit is tracking. This can take up to 30 seconds.

Continuous topo: poor precisions

The precisions set under Continuous topo in the Survey Style cannot
be met. No points are stored while this message is flashing.

Controller battery is dead

Theinternal battery of the TSC1 data collector isflat. Thereisjust
enough power |eft to display this message. Recharge the battery.

Corrections checked

This message appears when Sation setup is selected in a conventional
survey. It means that the Trimble Survey Controller software has
checked that the corrections for prism constant, PPM, and curvature
and refraction are not being applied by both the instrument and the
Trimble Survey Controller software.

EDM error

The EDM signal is not strong enough to give a distance measurement.
Make sure that the target is not obstructed and that the conventional
instrument is functioning correctly.

First face completed
You have completed observations on the first face during arounds
survey.

High RMS

RMS isan indicator of the quality of GPS phase measurements. This
message appears during an RTK survey. If measuring a point, you
probably wobbled the pole during the observation. If roving, you
could be in a high multipath environment or the last initialization
could be bad.
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Initialization in 30s
This message can appear during a Real-Time Kinematic (RTK) or
Postprocessed Kinematic survey. It is an estimate only.

Initialization requires 5 L2 SVs
This message can appear during a Real-Time Kinematic (RTK) or
Postprocessed Kinematic survey with OTF initialization capabilities.
Wait until there are enough satellites being tracked on both the L 1and
the L2 frequencies to continue, or move to a place where thereisa
better view of the sky.

Initializing survey, please wait
RTK survey with OTF initialization. Thisis displayed only when no
estimate of time to init isavailable.

Instrument error
The Trimble Survey Controller is unable to communicate with the
instrument.

Low base battery

The base receiver battery islow.

This message appears at the rover receiver when it isin RTK mode
during area-time survey, areal-time and infill survey, or areal-time
and datalogging survey.

Low base memory

The available memory in the base receiver is getting low.

This message appears at the rover receiver when it isin RTK mode
during areal-time survey, areal-time and infill survey, or areal-time
and datalogging survey.

Low Controller battery

Theinterna battery of the TSC1 data collector is getting low. Remove
and rechargeit.
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Low receiver battery

The batteriesin the rover receiver are getting low.

Low receiver memory
Therover receiver islogging GPS data and its available memory is
getting low. End the survey soon.

Main memory nearly full
Theinterna memory of the TSC1 data collector is getting full. Less
than 30 KB of data space remains. End the survey soon.

Measuring point: poor precisions
The precisions set under Point measurement in the Survey Style
cannot be met. No automatic measurement takes place while this
message is flashing.

No target
The target was not |located during the search. Re-point the instrument
and try the search again.

PC card memory nearly full
The PC card memory is getting full. Less than 30 KB of data space
remains. End the survey soon.

Poor PDOP
The current PDOP is greater than the PDOP mask set under Rover
optionsin the Survey Style.

Radio link down

Radio corrections have stopped being received during area-time
survey.
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Radio link up
Radio corrections have returned after being down during area-time
and infill survey. Select Sop pp infill and continue with areal-time
survey.
Setting clock, please wait
Starting a survey. The survey cannot start until the receiver has set its
time from the SVsthat it istracking. This can take up to 30 seconds.
Target detected
The target has been located (when the instrument is in servo mode).

Target locked

The target has been located and tracking has been locked (when the
instrument is in robotic mode).

The first point in the resection was unable to be used as the backsight

Thefirst point observed in the resection could not be used as the
backsight because there are no horizontal coordinates for it.
Alternatively, you changed the Use field in the Resection point screen
to V or Off.

Tilt error
The conventional instrument is not level and is beyond the range of its
compensators. Level the instrument and perform a station setup.

Waiting for info from base

The Trimble Survey Controller software is starting a real-time survey,
and iswaiting for details of the base station acrossthe radio link. If
this persists for more than ten seconds, check radio settings, cabling,
and base output.
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Waiting for radio link

The Trimble Survey Controller software is starting a real-time survey,
and iswaiting for CMR or RTCM corrections from the base receiver
acrosstheradio link. If this persists, check radio settings, cabling, and
base output.

Itispossiblethat you aretrying to start arover survey while connected
to areceiver that is operating as abase (and broadcasting corrections).
End the survey and try again.

Waiting for satellites

Starting asurvey or during a survey. The survey cannct continue until
the receiver has got lock on four or more satellites.

Field Error Messages

A field error message tells you that thereis an invalid entry in afield.
Press ok or &) and then enter a correct value.

<Field name>: A value is required for this field

This field requires a value before continuing. You left it as null (7).

<Field name>: Out of range <low value> to <high value>

This fields requires numerical input within the displayed ranges.

<Field name>: Invalid time
The value entered into atime field is not in the correct time format (for
example, MM:HH:SS or 10m5s).

<Field name>: Invalid date

The value entered into adate field is not in the correct date format (for
example, MM/DD/YY).

<Field name>: Invalid units

The units entered in this field do not correspond to any in the system.
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Other Messages
These messages appear when you try to delete ajob that has not been
downloaded or the status of the receiver has changed.
Confirm deletion: Job has not been exported

When you attempt to delete a job, this message warns that the job has
not been downloaded. If you delete the job, it goes on to the Undel ete
job list and will eventually be completely deleted.

Error: Total station is not responding. Attempting to reconnect
The Trimble Survey Controller software istrying to connect to the
instrument. It should do thiswithin afew seconds. If it does not, check
all cables and connections.

Initialization change: Initialization has been gained
Initialization has been gained. This appliesto an RTK, RTK & infill,
or PP kinematic survey.

Initialization change: Initialization has been lost
Initialization has been lost. This appliesto an RTK, RTK & infill, or
PP kinematic survey.

Please wait. Connecting to receiver

The Trimble Survey Controller software istrying to connect to a
receiver. |t should do thiswithin afew seconds. If it does not, check all
cables, connections, and switches.

Please wait. Instrument turning

Indicates that the instrument is about to change face. Only applies to
servo and robotic instruments when the softkey is selected.

Searching...

Indicates that the instrument is conducting a search for the target.
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This section explains some of the terms used in this manual .

almanac

Anti-Spoofing
(AS)

autonomous
positioning

base station

Data, transmitted by a GPS satellite, that includes orbit
information on all the satellites, clock correction, and
atmospheric delay parameters. The almanac facilitates rapid
SV acquisition. The orbit information is a subset of the
ephemeris data with reduced precision.

A feature that allows the U.S. Department of Defense to
transmit an encrypted Y-code in place of P-code. Y-codeis
intended to be useful only to authorized (primarily military)
users. Anti-Spoofing is used with Selective Availability to
deny the full precision of GPSto civilian users.

Theleast precise form of positioning that a GPS receiver can
produce. The position fix is calculated by one receiver from
satellite data alone.

In a GPS survey, you observe and compute baselines (the
position of onereceiver relative to another). The base station
acts as the position from which all unknown positions are
derived.

A base station is an antenna and receiver set up on aknown
location specifically to collect datato be used in
differentially correcting rover files. Trimble GPS
Community Base Station and areceiver in base station mode
are examples of base stations.
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baud

C/A code

CMR

Coarse
Acquisition (C/A)
code

constellation

data logging

data message

datum

Differential
Positioning

A unit of datatransfer speed (from one binary digital device
to another) used in describing serial communications;
generally one bit per second.

See Coar se Acquisition code.

Compact Measurement Record. A satellite measurement
message that is broadcast by the base receiver and used by
RTK surveysto calculate an accurate baseline vector from
the base to the rover.

A pseudorandom noise (PRN) code modulated onto an L1
signal. This code helps the receiver compute the distance
from the satellite.

A specific set of satellites used in calculating positions: three
satellites for 2D fixes, four satellites for 3D fixes.

All satellites visibleto a GPS receiver at onetime. The
optimum constellation is the constellation with the lowest
PDOP. See dso PDOP.

The process of recording satellite datain afile stored in the
receiver, the TSC1 memory, or on aPC card.

A message, included in the GPS signal, that reports on the
location and health of the satellites as well as any clock
correction. It includes information about the health of other
satellites as well astheir approximate position.

See geodetic datum.

Precise measurement of the rel ative position of two receivers
tracking the same satellites simultaneoudly.
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DOP

Doppler shift

DTM

dual-frequency

Earth-Centered-
Earth-Fixed
(ECEF)

elevation

Dilution of Precision, an indicator of the quality of a GPS
position. DOP takes into account the location of each
satellite relative to other satellitesin the constellation, as
well as their geometry relative to the GPS receiver. A low
DOP value indicates a higher probability of accuracy.

Standard DOPs for GPS applications are:
e PDOP - Position (three coordinates)

« RDOP - Relative (Position, averaged
over time)

e HDOP —Horizonta (two horizontal
coordinates)

e VDOP - Vertica (height only)
e TDOP-Time (clock offset only)

The apparent change in frequency of asignal caused by the
relative motion of satellites and the receiver.

Digital Terrain Model. An el ectronic representation of
terrain in three dimensions.

A type of receiver that usesboth L1 and L2 signals from
GPS satellites. A dual-frequency receiver can compute more
precise position fixes over longer distances and under more
adverse conditions because it compensates for ionospheric
delays.

A cartesian coordinate system used by the WGS-84
reference frame. In this coordinate system, the center of the
system is at the earth’s center of mass. The z axisis
coincident with the mean rotational axis of the earth and the
X axis passes through 0° N and 0° E. They axisis
perpendicular to the plane of the x and z axes.

Height above mean sea level. Vertical distance above the
geoid.
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elevation mask

ellipsoid

ephemeris

epoch

feature codes

fixed solution

float solution

GDOP

The angle below which Trimble recommends that you do not
track satellites. Normally set to 13 degrees to avoid
interference from buildings and trees as well as ground
multipath errors.

A mathematical model of the earth formed by rotating an
ellipse around its minor axis. For ellipsoids that model the
earth, the minor axisisthe polar axis and the magjor axisis
the equatoria axis. An elipsoid is completely defined by
specifying the lengths of both axes, or by specifying the
length of the major axis and the flattening.

The current satellite position predictions, transmitted in the
data message.

The measurement interval of a GPS receiver. The epoch
varies according to the survey type:

« forred-time surveysitisset at one
second

e for postprocessed surveysit can be set
to arate of between one second and
one minute

Simple descriptive words or abbreviations that describe the
features of a point. For more information see Chapter 16,
Using Feature and Attribute Libraries.

Indicatesthat the integer ambiguities have been resolved and
asurvey isinitialized. Thisisthe most precise type of
solution.

Indicates that the integer ambiguities have not been
resolved, and that the survey is not initialized.

Geometric Dilution of Precision. The relationship between
errorsin user position and time, and errorsin satellite range.
Seeadso DOP.
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geodetic datum

geoid

GPS

GPStime

HDOP

integer ambiguity

ionosphere

A mathematical model designed to fit part or all of the geoid
(the physical earth’s surface). A geodetic datum is defined
by the relationship between an ellipsoid and the center of the
earth. It takes into account the size and shape of the
ellipsoid, and the location of the center of the ellipsoid with
respect to the center of the earth (a point on the topographic
surface established as the origin of the datum).

Various datums have been established to suit particular
regions. For example, European maps are often based upon
the European datum of 1950 (ED-50). Maps of the United
States are often based upon the North American Datum of
1927 or 1983 (NAD-27, NAD-83). All GPS coordinates are
based upon the WGS-84 datum surface.

The surface of gravitational equipotential that closely
approximates mean sea level.

Global Positioning System. Based on a constellation of 24
operational satellites orbiting the earth at a high altitude.

A measure of time used by the NAVSTAR GPS system. GPS
timeis based on UTC but does not add periodic ‘leap
seconds’ to correct for changes in the earth’s period of
rotation.

Horizontal Dilution of Precision. See also DOP.

The whole number of cyclesin acarrier phase pseudorange
between the GPS satellite and the GPS receiver.

The band of charged particles 80 to 120 miles above the
earth’s surface. The ionosphere affects the accuracy of GPS
measurements if you measure long baselines using single-
frequency receivers.
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L1

L2

local ellipsoid

multipath

NAVDATA

NMEA

parity

The primary L-band carrier used by GPS satellites to
transmit satellite data. The frequency is 1575.42 MHz. Itis
modulated by C/A code, P-code, or Y-code, and a 50
bit/second navigation message.

The secondary L-band carrier used by GPS satellites to
transmit satellite data. The frequency is 1227.6 MHz. It is
modulated by P-code or Y-code, and a 50 bit/second
navigation message.

Thedllipsoid specified by acoordinate system. The WGS-84
coordinates are first transformed onto this ellipsoid, then
converted to grid coordinates.

Interference, similar to ghosting on atelevision screen.
Multipath occurs when GPS signal s traverse different paths
before arriving at the antenna. A signal that traverses a
longer path yields alarger pseudorange estimate and
increases the error. Reflections from structures near the
antenna can cause the incidence of multiple paths to
increase.

The 1500-bit navigation message broadcast by each satellite.
This message contains system time, clock correction
parameters, ionospheric delay model parameters, and details
of the satellite's ephemeris and health. Theinformation is
used to process GPS signals to obtain user position and
velocity.

A standard, established by the National Marine Electronics
Association (NMEA), that defines electrical signals, data
transmission protocol, timing, and sentence formats for
communicating navigation data between marine navigation
instruments.

A form of error checking used in binary digital data storage
and transfer. Options for parity checking include Even, Odd,
or None.
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P-code

PDOP

PDOP mask

postprocess

PRN

projection

The ‘precise’ code transmitted by the GPS satellites. Each
satellite has a unique code that is modulated onto both the
L1 and L2 carrier waves. The P-codeis replaced by a

Y -code when Anti-Spoofing is active.

Position Dilution of Precision, a unitless figure of merit
expressing the rel ationship between the error in user position
and the error in satellite position. Geometrically, PDOP is
proportional to 1 divided by the volume of the pyramid
formed by lines running from the receiver to four satellites
observed. Values considered good for positioning are small
(for example, 3). Values greater than 7 are considered paoor.
Small PDOP is associated with widely separated satellites.
PDOP isrelated to horizontal and vertical DOP by
PDOP?=HDOP?+VDOP?. See also DOP.

The highest PDOP value at which areceiver will compute
positions.

To process satellite data on a computer after it has been
collected.

Pseudorandom number, a sequence of digital 1'sand O’sthat
appear to be randomly distributed like noise, but that can be
exactly reproduced. PRN codes have alow autocorrelation
valuefor al delays or lags except when they are exactly
coincident.

Each NAV STAR satellite can be identified by its unique C/A
and P pseudorandom noise codes, so theterm ‘PRN’ is
sometimes used as another name for GPS satellite or SV.

Projections are used to create flat maps that represent the
surface of the earth or parts of that surface.
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QC records

ratio

RDOP
reference station

RMS

rover

RTCM

RTK

Quality Control records. With precise positioning
applications, thisreceiver option lets you process
RTCM-104 corrections and satellite datain real timeto
provide position precision statistics.

During initialization, the receiver determines the integer
number of wavelengths between each satellite and the GPS
antenna phase center. For a particular set of integers, it
works out the probability that thisisthe correct set. The
receiver then calculates the ratio of the probability of
correctness of the currently-best set of integers to the
probability of correctness of the next-best set. A high ratio
indicates that the best set of integers is much better than any
other set. (This gives us confidence that it is correct.) The
ratio must be above 5 for New Point and OTF initializations.

Relative Dilution of Precision. See also DOP.
See base station.

Root Mean Square. Thisis used to express the accuracy of
point measurement. It is the radius of the error circle within
which approximately 70% of position fixes are to be found.
It can be expressed in distance units or in wavelength cycles.

Any mobile GPS receiver and field computer collecting data
in the field. The position of aroving receiver can be
differentially corrected relative to a stationary base GPS
receiver.

Radio Technical Commission for Maritime Services, a
commission established to define a differential datalink for
thereal-time differential correction of roving GPS receivers.
There are two types of RTCM differential correction
messages, but all Trimble GPS receivers use the newer
Type 2 RTCM protocol.

Real-time kinematic, atype of GPS survey.
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SIA

Selective

Availability (S/A)

single-frequency

SNR

Super-trak

SV
TDOP

TOW

tracking

uTC

VDOP

WAAS

See Selective Availability.

Artificial degradation of the GPS satellite signal by the U.S.
Department of Defense. The error in position caused by S/A
can be up to 100 meters.

A type of receiver that only usesthe L1 GPSsignal. Thereis
no compensation for ionospheric effects.

Signal-to-Noise Ratio, ameasure of the strength of asatellite
signal. SNR ranges from 0 (no signal) to around 35.

A Trimble proprietary method of processing the L2 signal
when the P-code is encrypted.

Satellite Vehicle (or Space Vehicle).
Time Dilution of Precision. See also DOP.

Time of Week in seconds, from midnight Saturday
night/Sunday morning GPS time.

The process of receiving and recognizing signals from a
satellite.

Universal Time Coordinated. A time standard based on loca
solar mean time at the Greenwich meridian. See also GPS
time.

Vertical Dilution of Precision. See also DOP.

Wide Area Augmentation System. A satellite-based system
that broadcasts GPS correction information. WAAS capable
GPS receivers can track WAAS satellites. WAAS is
synonymous with the European Geostationary Navigation
Overlay Service (EGNOS) and Japan's Multifunctional
Transport Satellite Space-based Augmentation System
(MSAYS).
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WGS-84 World Geodetic System (1984), the mathematical ellipsoid
used by GPS since January 1987. See dso ellipsoid.

Y-code An encrypted form of the information contained in the
P-code. Satellites transmit Y-code in place of P-code when
Anti-Spoofing isin effect.
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Symbols

.CDG file See Combined Datum Grid file

.dcfileformat 157

.dc file See Data Collector file

.DCO file See Data Collector Observation
file

.eph file See Ephemerisfile

.gdf file See Geoid Grid file

Numerics

10 AH battery 270
4000 receiver See Series 4000 receiver
4400 receiver See Site Surveyor 4400
receiver
4600L S receiver
antenna 272
antenna configuration 120
automatic connection 62
base, postprocessed survey 612
base, real-time survey 606
batteries 271
configuring radio 293
connecting power to 612
connecting radio 606, 615
files stored in 353
icon 42
initializer bar 275
initializing 325
logging raw data 66

measuring antenna height 275
rover, postprocessed survey 616
rover, real-time survey 615
TSC1turning on 62
4700 receiver See GPS Total Station 4700
receiver
4800 receiver See GPS Total Station 4800
receiver
6 AH battery 270
7400M Si receiver, NMEA output 136
9V battery adaptor 30

A

abbreviations, stationing 427
aborting data transfer 162
AC adaptor 28
using 23
Accept softkey 550
accepting ascreen 50
accessing screens quickly 37
acknowledging a message 61
adaptor cable 284
Add softkey 509
Added distances method, Cogo Compute
distance 591
adding
coordinates later, conventional 481
feature code 386
feature code library 385
observations for resection 478
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pointsto calibration 338
pointsto resection 479
additional control 79
adjusted traverse point
search class 575
storing 575
adjusting coordinates 74
advantages of using GPS 2
alignment
changes direction 551
different start and end 424
All softkey 100
alternate keys 36
controlling backlight 184
creating symbols 185
in-field calculator 186
navigating the screen 185
alternative download connection 161
Angle and distance, stakeout display
setting 506
angle display format 101
angle-bearing fields 52
Angles and distance, conventiona point
measurement method 470
Angles, conventional point measurement
method 470
annotation to end of element 558
antenna
built-in 271
defaults 272
external, icon 43
for new Survey Style 271
leaving on range pole 327
Micro-centered 271
antenna height
calculating coordinates 375
changing to improve
initialization 328
editing 57
measuring 272

offset points 58
onrange pole 273
using atripod 274
with ground plane 276
antenna height record, if changed 595
Antenna Phase Center (APC) 272
antennatype 271
customizing Survey Style 120
selecting using Stylewizard 113
specifying 128
Antenna.ini file 277
APC See Antenna Phase Center
Apply softkey 339
arc
defining circular 552
defining road 547
area
calculating 199
computing enclosed 583
arrow in graphical display screen 357, 400
arrow keys 13
navigating the database 57
when editing 50
arrows
on screen 41
solid or outline 508
ASCII data
receiving from external device 173
sending to external device 170
transferring grid coordinates 163
assembling an initializer bar/plate 606
assembling initializer bar/plate 602
assigning
Contral class 214
As-staked class points 212, 377, 378
as-staked point
changing defaults 397
measuring, conventional 508
measuring, GPS 373
measuring, roading 444
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setting details 135
setting details, conventional 459
Asymmetric parabola, defining 551
attribute data capture, improving 390
attributeicon 386
attribute library, uploading 385
attributes
collecting using note records 392
entering 390
no predefined 392
predefined 389
repeating for feature 390
storing additional information 389
what they are 384
when resurveying 391
Auto cdibrate
inspecting results 346
setting 342
setting tolerances 138
switching on/off 138
using 340
auto end point, setting 132
Auto mode 45
AutoCAD Land Development Desktop
transferring files 156
auto-connect 62, 467
automatic
calibration 334
contrast, adjusting 55
initialization 323
point name incrementation 365
point naming during data transfer 171
point numbering 132, 364
termination, Rapid point 369
termination, topo point 132
time update 54
automatic tracking
by servo or robotic instruments during
remote operation 502

automatic turning
when using servo or robotic
instruments 496
Autonomous observation class 377
autonomous position
in real-time survey 302
starting first base 281
available
memory 56
radio frequencies 295
averaged observations 207
averaging matched pair 487
azimuth
calculating 567
display 106
extended 567
origin for offset points 596
using pocket compass to measure 325
using Trimble Survey Controller to
calculate 585
when using quadrant bearings 567
Azimuth plus angle method, Cogo Compute
azimuth 587
Azimuth to line offset method, Cogo
Compute azimuth 588
azimuth-bearing fields 52

B

back tangent 535, 538
backlight
aternate keys 184
setting using Hardware screen 55
toggling on and off 15
backpack 308
back-processing data 330
Backsight class points 212, 377, 378
backsight point
checking 490
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measuring 469
measuring multiple times 462
backsight point, both faces 488
Backspace (Bksp) key 50
bad initialization
effect of 323
minimizing 328
bandwidth, low radio 125
base receiver
antenna configuration 120
default antenna 272
external radio 120
locating 4
postprocessed survey setup 295
power sources 270
real-time and postprocessed survey
setup 299
real-time survey setup 283
same survey typeasrover 124
satellites tracked 350
setting up for GPS survey 280
starting before rover 68, 281
support for multiple survey types 124
Base screen 304
Base softkey 350
Base started message 303
base station
coordinates for GPS survey 280
entering coordinates 301
locating 64
set up relative to another base 281
swapping during arover survey 331
using more than one 283
base stations linked by baseline 283
base survey
ending 304
starting 299
baseline
observing limits 65
what it is 4

baseline limits 9
battery
general purpose cable 271
in range pole 306
receiver requirements 270
battery (TSC1)
charge status when in charger 26
internal 21
recharging using alow voltage power
supply 28
recharging using AC adaptor 23
recharging using battery charger 24
removing 24
status 21
battery charger, using 24
baud rate
set automatically 300
setting for Series 4000 300
Bearing-distance from a point method
calculating an offset 599
Key inLines 534
bearings
magnetic 109
using quadrant 50, 567
beep
continuous offset points 371
continuous topo points 370
setting volume 55
before
beginning a GPS survey 64
creating ajob, settings 88
benchmarks, working without 82
Between point and curve method, Cogo
Compute distance 590
Between point and line method, Cogo
Compute distance 590
Between two points method, Cogo Compute
azimuth 585
Between two points method, Cogo Compute
distance 589
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bipod, during New Point initialization 324
Bisected azimuths method, Cogo Compute
azimuth 585
Bisected corner method, Cogo Compute
azimuth 586
Bksp key 50
boundary
calculating misclosure 543
keyingin 542
Bowditch traverse adjustment 571
Brng-brng intersect method
Cogo Intersections 569
Key in Points 530
Brng-dist from a point method
Cogo Intersections 571
Brng-dist intersect method
Cogo Intersections 569
Key in Points 530
broadcast 303
Broadcast format field 125
broadcast message
format 125
RTK and RTCM 125
broadcast radio antenna, height of 289
build number 56
built-in antenna 271
bull’s-eye symbol 401

C

C/A code See coarse acquisition code
cables 270
calculating
area 199, 583
calibration 343
distances parallel to ellipsoid 200
geodetic coordinates 189
geoid-ellipsoid separation 81
horizontal adjustment 193
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in-field calibration 197
map projection 192
precision values 198
target coordinates 206
traverse 571
values 51
vertical adjustments 195
calculations
conventional instrument 200
Trimble Survey Controller 188
See also Cogo menu
calculator operators, in-field calculator 52
calibrating 90
before staking out 396
different terms 281
magnetic compassin laser 521
to local control 79
using the Trimble Survey
Controller 337
calibration 74
automatic 138, 342
automatic during RTK survey 340
copying 79
display of results 338
exception to search rules 215
field showing if done 94
GPS point names 343
if tolerances exceeded 344
keyingin 89
notes and recommendations 334
point names 138
recalculating 339
scale factor 137
setting parameters 137
summary of output 76
when required 77
when to perform one 396
calibration points
choosing observation type 138
measuring 373
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measuring for automatic
calibration 342
naming 138
placing 335
storing 343
calibrations, if different 93
camcorder battery 270
carrier waves 3
catch point
construction offsets 441
determining 442
staking out 427, 647
values 445
what itis 440
catch position, side slope 440
caution 15, 58, 77, 90, 139, 150, 271, 281,
284, 302, 396, 475, 518, 522, 564, 594,
612
cellular modem icon 43
center point filled in, conventional 508
center point of curve 535
Center point of curve option 418
centimeter-level precision
kinematic survey 306
stakeout 118
chainage See stationing
changing
automatic calibration results 346
coordinate view 58, 101
feature and attribute library 389
feature code with attributes 386
initialization times 139
instrument height before
resection 475
occupation times for FastStatic
points 133
point name incrementation 365
ports 31
settings for current survey 482
stakeout defaults, conventional 503

survey settings 364
Survey Style during survey 518
target height 489
units 49, 53
changing the face 360
Charge indicator light 26
Check class points 212, 374, 377, 378
Check mark softkey 343, 403
check marks in Instrument/Satellites
screen 349
Check mode 45
check point, measuring 374, 490
Check softkey 490
checkshot, conventional 490
Chk BS softkey 491
choosing
coordinate system for GPS survey 64
differentia survey type 145
GPS survey technique 7
GPS survey type (summary) 67
level of precision 65
survey type 112
chord length 535
circuit of points, computing misclosure 543
circular
arc, defining 552
curve 537
Clarionradio 120, 293
class, point 378
classification of points 376
hierarchy 212
Clear To Send (CTS) 131
clockwise curve 535
Closest point on curve option 414
closing
job 93
CMR See Compact Measurement Record
format
CntL1 column 351
coarse acquisition (C/A) code 3
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Coarse mode 399
code
assigning offset 429
for subdivided points 109
in Confirm staked deltas 426
Code field, entering feature code from
library 388
code measurements 4
Cogo 95, 104
Cogo functions, what they do 563
Cogo menu 48
Compute area 583
Compute azimuth 585
Compute distance 589
Intersections 568
Inverse 567
Subdivide a curve 578
Subdividealine 575
Traverse 572
Cogo settings 104
Cogo softkey in some Cogo fields 565
cold boot 17
Combined Datum Grid (.CDG) file 79
overwriting 100
combined GPS and conventional
calibration 334
combined GPS and conventional survey
coordinate system 85, 90, 468
combining Face 1 and Face 2
observations 461, 487
Comma Separated Values (CSV) 165, 172
communicating during survey 68
Compact Dome antenna 272
Compact L1 antenna 272
Compact L1/L2 antenna 271
Compact Measurement Record (CMR)
format 125
compass
laser rangefinder 524
to measure azimuth 325

compass rule method of traverse
adjustment 571
compass traverse adjustment method 463
components, choosing for resection
calculation 479
Compute area 583
Compute azimuth 585
Compute distance 589
computed points, classification of 376
computing enclosed area 583
concepts, GPS survey 4
Configuration menu 48
Controller 54
Controller menu 48
Controller/Hardware 37, 151
Job menu 48
Job/Cogo settings 104
Job/Units 101
Survey Styles 144, 379, 398
Survey Stylesmenu 48
configuration of connected GPS
receiver 354
configuring
job units 101
laser rangefinder 522
radio as repeater 293
Trimble Survey Controller for use
with conventional instrument 452
connected receiver, information about 348
connecting
battery charger 26
OSM 11 for download 161
to Trimble's conventional
instrument 464
TSC1 and office computer 160
TSC1 and other device 163
See also setting up base/rover receiver
construction offsets, catch point 441
Contact indicator light 26
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continuous offset points
calculating 371
measuring line of 370
continuous points
configuring 134
icon 44
measuring line of 369
contrast, changing screen 15
Control class points 212, 377
searching for 528
setting 213
Control class, assigning to apoint 214
control points
distribution of local 76
from archives 64
measuring 132, 336
placing 76
uploading 335
control survey 7
if radio problems 118
using Trimble RTK Survey Style 118
with noradio 118
Controller menu 48
controls 359
conventional instrument
automatic connection 62
calculations 200
correction variables 201
corrections 103
correctionswarning 458
icons 43
main menu 40
menu 348
no calibration 334
null (?) coordinates 90
offsets 594
PPM constants 203
robotic 359
Search class 376
settings 619

staking out aroad 434
Trimble's 453
turned on automatically 62
using 452
viewing type 358
with laser rangefinder 457, 520
working with 452
See also Chapter 19
conventional observations, combining with
GPS measurements 72, 85, 90, 109
conventional survey
connecting laser rangefinder 523
defining a coordinate system 85
downloading using TRIMMARP or
TRIMNET 158
ground level measurements 85
point types 364
Scalefactor only 89
vectors 374
Conventional Survey Style 103, 112, 452
options 453
conventions
tangents 538
converging lines, from measured points 599
converting NEE or LLH to WGS-84 282
coordinate geometry See Cogo
coordinate system 72, 85
calculating horizontal adjustment 194
calculating transformation 188
changing 396
choosing ageoid model 83
choosing for GPS survey 64
combining GPS and conventional
observations 468
defining for new conventional
survey 85
defining for new GPS survey 84
display of 94
for new job 89
if unknown 90
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if unsure 85
local 72
no ellipsoid distances 106
U.S. State Plane 1927 80
U.S. State Plane 1983 80
coordinate valueis ? 102
coordinate view
changing 101
changing for apoint 59
changing when reviewing the
database 58
options 101
storing 529
coordinates
adding later, conventional 481
base station 280
calculating in your local system 75
changing 210
choosing for GPS survey 64
combining local grid 335
different 282
Earth-Centered-Earth-Fixed 189
entering base station 301
instrument unknown, resection 473
keying ingrid 341
known for instrument and
backsight 470
known instrument, unknown
backsight 471
LLH 188
local planar grid 188
NADS83 280
NEE 188
transforming local geodetic to local
grid 74
unknown, conventional 480
coordinates, setting display of 101
Copy duplicate pointsfield 92
copying
calibration 79

data between jobs 92
feature and attribute library 388
fileto or from PC card 100
GPSfile 99
job 91
padliocked file 353
receiver files 353
road definition 544
Survey Style 142
corrections 103
automatic checking 469
conventional instrument 103, 458
messages 469
counterclockwise curve 535
crossfall 629
changing definition 557
example 629
cross-track
in Navigate to point 356
using during stakeout 404
Crown pivot 635
CSV See Comma Separated Values
CTS See Clear To Send
current survey
changing settings 366, 482
mode 45
current time, setting fixed interval 54
curvature & refraction, setting 459
curvature correction 106
calculating 203
curve
circular 537
defining features 535
deleting 59
direction from start point 535
keying in 535
staking out 412
staking out, conventional 514
stationing along 536
storing 537
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tangents 538
undeleting 60
Curve length and radius method 541
custom radio, defining 129
customizing Trimble Survey Styles 119
cut
stakingoutaDTM 136
staking out aline 407
staking out a point 406
withDTM 517
cut ditch width 559
cut sope values 558
cyclestracked, list of 351
cycling through previous screens 37

D

darkened screen 15
data
collecting sufficient 330
copying between jobs 92
editing 50
entering 49
stored in job 88
transferring 162
data capacity of TSC1 17
Data Collector (.DC) file
information about format 157
Data Collector (.dc) file
deleted records 60
transferring 156, 162
Data Collector Observation (.DCO) file 158
data collector See TSC1 data collector
Data Dictionary Editor software 389
data export, setting units 171
data format
receiving files 176
sending files 170
datalogging 121
display of time available 94

postprocessed survey 65
time available 19
datarate, changing radio 293
datatransfer 156
aborting 162
See also Trimble Survey Office
software, GPSurvey software, and
TRIMMAP software
data transfer, from PC card 152
database
navigating and reviewing 57
Search class 212
search options 57
search order 212
search rules 211, 377
storing curve 537
storing line 533
storing note 561
Trimble Survey Controller 210
datalogging 128
date settings 54
datum grid file
combined in Trimble Survey
Office 79
selecting 80
See also Combined Datum Grid file
datum grid transformation, what it is 73
datum grid, NADCON 80
datum transformation 73
calculated by Trimble Survey
Controller 334
calculationsusing 194
calibration output 76
if unknown 75
keying in parameters 89
not defined 282
scalefactor 89
starting base without 77
starting survey without 77
using published parameters 75
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decreasing point name increment 365
default point name 364
default settings
elevation mask 117, 128
logging interval 118
PDOP 117,128
PPinitialization times 139
restoring 16
defining
features of acurve 535
local elipsoid 89
delay when starting Series 4000
receiver 300
Deleted class points 212, 378
Deleted classification 60
deleted GPS points not transferred 173
deleted observations, resection 479
deleted point 60
search rules 211
deleting
feature and attribute library 387
feature code 387
file 100
job 91
multiplefiles 101
padiocked file 353
point by overwriting 140
point, line, curve 59
resection observations 479
deltaangle 535
Delta angle and radius method 540
deltas, stakeout 135
dependent points, resolving coordinates 210
dependent vectors 210
design elements
interpolating when different number
of 630
interpolating when equal number
of 629
design elevation is ? 445

design information, display 533, 537
Details softkey 478
detecting an incorrect initialization 323
determining position of rover receiver 5
different
calibrations 93
coordinates, database and broadcast
point 282
number of design line elements,
interpolating when 630
side slopes 633
units, using 53
differential GPS survey
atering elevation mask 128
field techniques 145
real-time, starting 317
requirements and precision 6
typesof 143
digital terrain model See DTM
direct/reverse measurements 487
direction =right 535
direction arrow See arrow in graphical
display screen
direction of curve 535
disabled satellite 349
discarding a duplicate point 141
disconnecting the TSC1 303
display
azimuth 106
conventional format 503
conventional observations 457
grid azimuth 106
grid deltas 357, 400
grid distance 106
point symbols 96
guadrant bearings 101
South azimuth 107
stakeout, changing 397
stakeout, conventional 460
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Surveyor or Target centered
mode 135
topo point options, conventional 457
WGS-84, local, or grid
coordinates 375
zooming in 401
displaying, GPS time and week 354
distance
between two points, calculating 51,
567
setting units 101
using laser rangefinder 525
distances
effect on computed area 584
for Cogo calculations 567
ground, grid, or ellipsoid 105
intersecting 567
Distances, stakeout display setting 506
Dist-dist intersect method
Cogo Intersections 570
Key in Points 531
distributing a feature and attribute
library 388
distribution of control points 76
Divided distance method, Cogo Compute
distance 591
download
aternative connection 161
connecting for 160
download cable 168
download status 94
downloading
points stored as grid coordinates 157
road file format 158
stored files 152
DTM (digital terrain model)
staking out 419
staking out, conventional 517
using during stakeout 136

DTM file
creating from ASCI|I file 136
transferring 156
dual camcorder battery cable 270
dual-frequency receiver
FastStatic occupation times 368
initialization 320
initialization times 322
initializing kinematic survey 6
initializing postprocessed survey 329
initializing RTK survey 321
satelliteicon 45
duplicate file names 162
duplicate observation tolerance check 461
duplicate point actions 140
conventional 461
Duplicate Point Actions (Rounds) 496
duplicate point tolerance check 462

E

Earth-Centered-Earth-Fixed (ECEF)
coordinates
downloading points stored as 157
point stored as 375
transforming 189
transformingto LLH 189
viewing 101
editing
datainafield 50
feature code 387
measured point 426
optionsin Survey Style 116
records in database 57
road 426
road, using Key in menu 560
Survey Style 119, 142
Survey Style during survey 518
EDM precision field 455
EDM signal 653
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elements
horizontal alignment 546
interpolating when different number
of 630
interpolating when equal number
of 629
keying in template 556
road, adding/deleting 546
vertical alignment 551
elevation
based on geoid model 82
mask for differential GPS survey 128
mask in Instrument/Satellites
screen 352
none calculated 480
of current position, viewing 406
reference 75, 90, 196
setting default 109
ell (suffix) 105
ellipsoid
calculating distances paralel to 200
distance display 106
local 72
separation from geoid 81
WGS-84 64, 73
embedded Cogo softkey 565
enclosed area, computing 583
ending
base survey 304
rover survey 332
survey, conventional 518
entering
data 49
job name 88
left and right templates 553
left or right offset 371
point name 566
quadrant bearings 50
entry spiral 548
environment, TSC1 operating 20

Ephemeris (.eph) file, updating 68
Epson PC card 149
equal number of design line elements,
interpolating when 629
equations 189
equipment setup
base, postprocessed survey 295
base, real-time and postprocessed
survey 299
base, real-time survey 283
conventional survey 464
rover, postprocessed survey 314
rover, real-time and postprocessed
survey 315
rover, real-time survey 306
€rror messages
list of 638
responding to 61
exit spira 548
Extents, zoom to 96
external antennaiicon with antennaheight 43
external device
connectingto 169
receiving datafrom 173
sending ASCI| datato 170
external display, navigating using 136
external power supply
icon 42
options 270
externa radio, using at base 120

F
Face 1 (F1) and Face 2 (F2) observations
averaging 487
combining 461, 487
reducing 204

face, changing 360
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failure
auto-connect 62, 468
Known Point initialization 324
TSCL1 not responding 16
WinFLASH not connecting 32
FastStatic points
configuring 133
measuring 367
FastStatic survey
changing point occupation times 133
no topo points 367
point occupation times 368
regquirements and precision 7
satellite tracking between points 368
using Trimble FastStatic Survey
Style 119
FastStatic technique 9
faults 32
Feature and Attribute Editor software 389
feature and attribute library
adding, deleting, undeleting 387
changing 389
copying 388
creating using Trimble Survey
Controller 385
distributing to several field crews 388
uploading 385
feature code
adding, editing, deleting 386
changing if attributes 386
names and symbols 389
points with same 393
selecting from feature and attribute
library 388
transferring file 156
with predefined attributes 389
without predefined attributes 392
feature coding, what itis 384
field error messages, list of 657
field techniques for differential surveys 145

fields

file

angle-, azimuth-, and quadrant-
bearing 52

editing data 50

inputting data 49

copying to or from PC card 100
deleting/purging 100
extensions 98

getting information about 99
inuse 353

on PC card 88

purging deleted 92

renaming 91

stored on PC card 148

where stored 120

file format

DC3, DC6.5, DC7, SDR33 157
displayed in File manager 98
uploading or downloading aroad 158

Filelocation field 94
file manager 98

files

changing list displayed 98

downloading and uploading 160

stored in receiver 353

transferring between PC card and
office computer 152

transferring between TSC1 and office
computer 156

with same name, uploading 162

Filesmenu 47

Copy data between jobs 92
Current job status 50, 151
Import/Export 162
Import/Export menu 47

Job management 88, 151

Map of current job 95

Review current job 37, 57, 374
Status of current job 94
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fill
staking outaDTM 136
staking out aline 407
staking out a point 406
withDTM 517
fill slope values 558
Filter softkey 96
point symbols 97
Find softkey 342
graphical display screen 344
Fine mode 399
Fine softkey 401
Finish softkey 177
firmware options (receiver), viewing 354
Fixed angle subtended method, Cogo
Subdivide a curve 582
Fixed chord length method, Cogo Subdivide
acurve 581
fixed height range pole 273
height if 4800 receiver on 274
fixed height tripod, antenna height 274
fixed interval for current time 54
Fixed mode 45, 322, 330
Fixed number of segments method
Cogo Subdivide acurve 580
Cogo Subdivide aline 577
Fixed segment length method
Cogo Subdivide acurve 579
Cogo Subdivide aline 576
Fixed, Observation class 376
flash memory 17
flashing radio datalight 304
Float mode 45, 322, 330
working in 320
Float, Observation class 376
flow control See Clear To Send
Fnkey 36
formatting datato external device 165, 172
forward tangent 538

forward/backward values, staking out
road 435

Four point intersection method 597

frequency, changing radio 293

From a baseline method 597

From point 535

full memory 17

Function (Fn) key 13, 36

combinations 36
functions, accessing job 518

G

geodetic coordinates, calculating 189
geoid file
selecting 89
selecting for current job 83
selecting when creating ajob 83
subdividing, uploading 82
Geoid Grid (.ggf) file 81
geoid model
based on WGS-84 ellipsoid 193
calculating orthometric heights 197
uploading 162
using 81, 83
geoid, what itis 81
geometry of observations, resection 474
GPLoad software 152
uploading a feature and attribute
library 385
GPS
coordinates, converting to local
grid 79
datafiles, transferring with .dc
files 162
measurements, scaling in a
calibration 138
measuring calibration points 342
overview of 2
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position of sun 596
position, quality of 381
raw data storage 120
time 354
use of WGS-84 ellipsoid 73
week 354
GPSfile
copying 99
storage, summary of 121
GPS Files softkey 95
GPS point name field 343
GPS points, transferring 173
GPS receiver, display of configuration 354
GPSsurvey 90
choosing type 65
defining a coordinate system 84, 90
preparing for 64
summary of techniques 9
GPS Survey Style 112
GPStime
display of 54
GPStime, display of 354
GPS Tota Station 4700 receiver
antenna 271
automatic connection 62
base, postprocessed survey 297
base, real-time survey 285
configuring wireless data rate 295
connecting radio 286
external radio at base 120
icon 42
logging raw data 66
NMEA strings 137
radio solutions 288
rover, postprocessed survey 314
TSC1 turning on 62
GPS Tota Station 4800 receiver
antenna 271
antenna height, tripod 274
automatic connection 62

base, postprocessed survey 295
base, real-time survey 284
battery 270
configuring wireless datarate 295
external radio at base 120
files stored in 353
icon 42
icon with antenna height 43
logging raw data 66
measuring height, range pole 273
measuring height, tripod 274
NMEA output 136
power source 308
radio solutions 288
rover in real-time survey, externa
radio 312
rover in real-time survey, internal
radio 310
rover, postprocessed survey 314
rover, real-time survey 306
TSC1 turning on 62
GPS week, display of 354
GPS with conventional, choosing coordinate
system 72, 85
GPS, A Guideto the Next Utility xxv
GPSurvey software
back-processing data 330
transferring files 156
transferring GPS datafiles 162
uploading a geoid file 82
uploading control points 335
uploading grid coordinates 341
grade
display format 102
for acurve 536
for aline 533
when staking out slope from
curve 417
when staking out slope from line 411
graph showing satellites and PDOP 68

684 Trimble Survey Controller Reference Manual Volume 2



Index

graphical display screen
arrows, conventional 508
conventional 504
using the arrow 357, 400
grid (suffix) 105, 107
grid 0°, azimuths 596
grid azimuth, displaying 106
grid coordinates
displaying 101
displaying local 84
downloading points stored as 157
for base station 301
increasing N/E, S/'W, N/W or S'/E 108
keyingin 341
map of current job 95
selecting for calibration 335
uploading 341
grid deltas
display of 357, 400
setting 136
grid distance 106
between points, displaying 567
setting default elevation 109
grid factoring 82
grid pointsin job database 95
grid, short for local grid coordinates 74
grnd (suffix) 105, 107
ground distance 105
ground plane, what it does 276

H

H.Dist delta, conventional 471
HA in status line 46
HA VA angle display field 103
HA VA statusrate, setting 454
hard keys 36
hardware

inaSurvey Style 119

TSC1 20
viewing receiver options 354
Hardware screen, using 55
height details, offsets 594
height of antenna
onrange pole 273
ontripod 274
with ground plane 276
height of radio broadcast antenna 289
HELP key, using to locate atopic 38
Here softkey 302
Here, zoomto 96
high PDOP warnings 128
hinge position, side slope 440
hip-pack 308
horizon in Instrument/Satellites plot
screen 352
horizontal adjustment
calculating 193
why you need 74
horizontal alignment
adding to new road definition 545
choosing an element 546
methods 547
road elements 423
road with only 544
horizontal and vertical adjustments as
calibration output 76
horizontal and vertical precisions, display
of 41
horizontal angle 46
horizontal control 75
horizontal offset is? 445
horizontal offset using initializer bar
Notch method 327
Slot method 325
humidity 20
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IBM PC card 149
icons

attribute 386

conventional instrument 43

PC card, padlock 151

point, roading 438

staking out road 433

static 43
In softkey 96
inaccessible point

using conventional instrument 484

with horizontal distance 485
inactivity, setting limit 54
inclinometer 523
incomplete details 50
increasing

point name increment 365

site radio coverage 289
increasing stationing, direction of 538
incrementing point names 365
indicator light

Contact and Charge 26

Power 26

Temp 23, 28
in-field calculator 51

second function keys 186
in-field calibration, calculations 188, 197
infill

starting and stopping 318

using 65, 118
Infill=* mode 46
information

about afile 99

about connected receiver 348
about other manuals xxvi
about satellite 349
finding online Help 38

Init softkey 321

initialization
automatic 323
before measuring points 364
detecting an incorrect 323
effect of multipath 322
for adual-frequency RTK rover
survey 321
for an RTK & infill rover survey 319
for centimeter-level precision 306
if lost during RTK survey 322
if retained during PP infill survey 319
methods of 330
minimizing multipath 328
No initialization method 317
no transfer between RTK and PP
infill 319
postprocessed survey 329
guickest 328
recommended procedure for New
Point or OTF RTK 328
RTK methods 321
RTK rover survey 317
using Known Point method 323
using New Point method 324
without OTF 324
working without 320, 330
initialization times
changing in a postprocessed
survey 331
defining 139
postprocessed kinematic survey 329
real-time kinematic survey 322
initializer bar
antenna height 275
when to assemble 602, 606
Initializer Bar method
initializing 4600LS 325
initializing RTK survey 321
initializer plate
antenna height 274
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when to assemble 602, 606
Initializer Plate method
initializing RTK survey 321
inputting data 49
INS Positions 126
inserting PC card 149
inspecting and changing results of automatic
calibration 346
installing a new version 32
instrument controls 359
instrument height
calculating 204
changing before resection 475
Instrument menu 48, 348
Copy receiver files 353
Instrument constrols 348
Navigate to point 356
Options 354
Position 353
Receiver status 354
Remote controller 355
Satellites 348
Station setup details 358
Target 362
instrument on line, display if 508
instrument parameters, conventional 454
instrument precision fields 455
instrument settings, compatibility 467
instrument, turning 359
instruments, conventional 452
integer ambiguity search 4
integrity of survey 281
internal battery
options 56
working without charged 22
internal memory 17
interpolated slope value, road 439
interpolating
between road templates 628

different number of design line
elements 630
equal number of design line
elements 629
superel evation and widening
values 554
template element values 552
interpolation, when it occurs 632
Intersect point of curve option 418
intersection
calculating 568
using to define anew point 529
Intersection point and tangents method 542
intersection points
changing coordinate system or
calibration 564
keying in 535
staking out 418
inverse, calculating 567
iono-free solution 46

J

job 88
closing 93
configuring units 101
creating 88
entering name 88
map 95
namedisplay 88
opening, copying, deleting,
undeleting 91
reviewing 57
status 94
where stored 151
job functions, accessing 518
job list, display of 40
job operations, starting 88
joystick mode 360
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K

Key in Curves
Curve length and radius method 541
Delta angle and radius method 540
Intersection point and tangents
method 542
Two points and radius method 539
Key in Lines
Bearing-distance from a point
method 534
Two points method 533
Key in menu 47, 528
Boundary 542
Curves 535
editing road using 560
Lines 532
Notes 561
Points 528
Roads 543
Templates 556
Key in Points
Brng-brng intersect method 530
Brng-dist intersect method 530
Dist-dist intersect method 531
Key in Points screen
base station coordinates 301
grid coordinates 341
Key in softkey 343
keyed in points
classification of 376
search rules 211
keying in
boundary 542
curve 535
elementsin template 556
line 532
note 561
point 528
road 543
templates 556

keypad of the TSC1 35
keys, navigating using 36
kinematic
real-time (RTK), intitialization 321
rea-time (RTK), radios 118
kinematic control point
automatic storage 132
configuring 132
kinematic survey
centimeter-level precision 306
regquirements and precision 5
known coordinates for instrument point and
backsight point 470
known coordinates for instrument point,
unknown coordinates for backsight
point 471
Known Point initialization
effect of multipath 322
performing 323
postprocessed survey 330
RTK survey 321
known WGS-84 coordinates, when starting a
base survey 302

L

LlandL2 3
L1 softkey 351
L1/L2 antenna 271
L1/L2 satellites
minimum for OTF initiaization 321
viewing 348
L2 softkey 351
label, changing for apoint 96
language file, transferring 156
language, choosing 55
laser rangefinder
configuration 523
configuring a Survey Style 520
connecting to TSC1 523
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displaying inclination 103
displaying VA 103
in Trimble Survey Style 117
offsets 594
parameters with conventional
instrument 457
Search class 376
supported 520
taking measurement on 524
using 520
Laser softkey 525
Laser VA display field 103
Latitude, Longitude, Height (LLH)
coordinates 188, 282
left arrow key 50
left curve 535
left of center line 429
left offset, entering 371
L eft pivot 636
left template, entering 553
Library softkey 388
line
defining, road 547
deleting 59
keying in 532
staking out, conventional 511
staking out, GPS 407
stationing along 533
storing 533
undeleting 60
line of continuous topo points,
measuring 369
list of files, changing display 98
list of points, what is displayed 403
list of satellites 349
List softkey 49, 51, 426
Lithium-ion battery 21
LLH SeeLatitude, Longitude, Height
local (suffix) 107

local control
in caibration 74
minimum points 76
scaling GPS measurements 138
local coordinate system 72
defining without map projection 75
local datum 72
local élipsoid, keying in coordinate
system 89
local geodetic coordinates
displaying 375
downloading points stored as 157
starting base survey 301
local grid coordinates
combining 335
displaying 375
from GPS measurements 78
from WGS-84 coordinates 84
real-time survey 84
local system, calculating coordinatesin 75
local time 390
display 54
setting 54
local, short for local geodetic coordinates 73
locating a point using arrow display 401
locating and locking on target 360
location
choosing for base station 64
of base receiver 4
lock, if lost 330
logging device, specifying 128
logging interval
base and rover 128
default 118
logging rate, effect of 18
logging raw GPS data
tothe TSC1 121
when it isnecessary 65
logging time available 94
long time to initialize 323
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low battery 22
low radio bandwidth 125
lowering elevation mask 128

M

mag (suffix) 107
magnetic declination 109
laser rangefinder 521
magnetic north
azimuths 596
value relative to true north 109
main menu 46
maintenance 32
managing files 98
manual calibration 334, 336
Map of current job screen 95
map projection 74
calculating 192
calculationsusing 194
if unknown 75
using published details 75
matched pair record
deleting a Face 1 or Face 2
observation 60
Face 1 and Face 2 488
in the database search rules 216
maximum offset 429
Maximum slope field 138
mean sealevel (MSL), relationship to
geoid 81
mean turned angle
in the database search rules 216
mean turned angle record 487

mean turned angle, deleting a Face 1 or Face

2 observation 60
meaned observations 207
Measure laser points 523
Measure softkey 524
measured coordinates 335

measured points

calibrating using 334
classification of 376
reviewing 57

search rules 211

measurements

making 495

measuring

aPoint in a Round of
Observations 495

antenna heights 272

as-staked position, road 444

backsight point 469

baselines, using FastStatic
technique 7

calibration points, using GPS 342

continuous topo points 369

FastStatic points 367

line of continuous offset points 370

observed control points 368

point using laser rangefinder 523

points 366

points, using conventional
instrument 482

Rapid points 369

rounds of angles 462, 492

rounds of observations with a
conventional instrument 492

topo point 367

measuring tape, using 274
memory

capacity 17

capacity of Trimble receivers 66
display of 94

fields showing 56

flash 17

full 17

increasing capacity 19

of connected GPSreceiver 354
remaining on PC card 151
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using PC cardsto expand 148
menu item, selecting 46
Menu key 46

using 37
menu structure 47
messages

error 638

field error 657

list of 638

other 658

responding to 61

status line 652

warning 646
Method field

Cogo Compute azimuth 585

Cogo Compute distance 589

Cogo Intersections 568

Key in Curves 537

Key in Lines 533

Key in Points 529

Offsets 596
Micro-centered antenna 271

measuring height 274
minimizing

bad initialization 328

Series 4000 delay 300
minimum number of SVs 68
misclosure, calculating 543
mode

changing radio 293

display of 41

Fine or Coarse 399
modeling the earth’s surface 72
moving around the database 57
moving target on line, conventional

instrument 507

MS750 receiver

connecting radio 608

notes for using 611

multipath
checking for 64
effect oninitialization 322
minimizing for OTF initialization 328
when initializing by OTF or New
Point 323
multiple
base stations 283
calibrations 334
camcorder batteries 270
files, copying 100
files, deleting 101
points with same name 211
rovers 124
screens, cycling through 37
solutions, Cogo calculations 567
multiple sets of angles 461, 492
Multiplied distance method, Cogo Compute
distance 591

N

NADB83 geodetic coordinates 280
NADCON datum grid 80
names of feature codes 389
Navigate to point 356
navigating
Coarse and Fine mode 399
database 57
Help 38
onceinitialized 433
screen, using alternate keys 185
to apoint 400
to non-side slope point 434
to side slope point 439
navigation display options,
conventional 460
NAVSTAR 2
NavTracXL display 136
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NEE coordinates See Northing, Easting,
Elevation coordinates
negative offset 371, 429
new job
creating 88
storing on PC card 151
new point
calculating coordinates from existing
point 542
defining using intersection 529
New Point initialization
effect of multipath 323
performing 324
postprocessed survey 331
New Point method, initializing RTK
survey 321
New softkey 151
new version, installing 32
next available point name 364
Next key, cycling through screens 37
Next softkey 565
NMEA output 136
external display 136
NMEA strings, external display option
enabled 137
Noinitialization 320
Noinitialization option 330
No minimum occupation time
Rapid points 369
No projection 75, 90
no target height 456
No transformation 75, 90
None softkey 100
non-side slope point, navigating to 434
Normal class points 212, 377
searching for 528
Northing, Easting, Elevation (NEE)
coordinates 188, 282
not responding 16
Notch method, initializing 4600LS 327

note
entering in Review 58
keyingin 561
note records, attributes 392
Note softkey 58
NT200 display 136
null (?) coordinates 59
conventional instrument 90, 480
null (?) setting
Azimuth 481
Horizontal angle 485
Instrument height 475
Target height 489
null (?) template, no interpolation 632
Null softkey 456
number of
points for calibration 334
SVstracked, display of 39
windows, maximum 38

o

Observation class 376
observations
geometry, resection 474
other, using in resection 479
skipping 497
observed control point
measuring 368
observing
atraverse 492
observing, atraverse 461
occupation times for FastStatic survey 368
office computer, PC card reader
required 152
Office Support Module Il (OSM 1) charger
connecting for download 161
recharging the TSC1 battery 24
offset
calculating 594
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entering avalue 371 satellites 321
horizontal or vertical 430 postprocessed survey 330
maximum 429 RTK & infill survey 319
measuring 594 OTF (On-The-Fly) option
staking out road 426 if notinstalled 317
using GPS 594 initializing without 324
Offset (Offs>>) softkey 430, 431 OTF option 6
Offset menu options 430 other messages, list of 658
offset points Other softkey 530, 567
changed antenna height 57 out 391
changing coordinate system or out of tolerance 140
calibration 594 Out softkey 96
coordinates not updated 58 output
offset points (continuous) from calibration 76
caculating 371 NMEA strings 136
measuring line of 370 Output additional code RTCM field 125
older equipment 284 overview of GPS 2
on/off key 13, 15 overwriting
online Help duplicate point 141, 211
accessing 38 point with dependent vectors 211

during stakeout 503

in another language 55
On-The-Fly See OTF P
opening ajob 91 o ]
Operator softkey 51 Pacific C_Zr&st radio 120, 293
optionsin Survey Style, editing 116 padlock icon 151
Options softkey 104, 366, 566 padiocked file 353
orientation correction, calculating 205 Page Down softkey 57
orientation, Instrument/Satel lites plot Page Up softkey 57

screen 352 Pan zoom 96

origin parts per million See PPM

of calibration 335 PC card _

of network, real-time survey 282 before removing 88, 150

of survey 281 copying files 99
orthometric heights, calculating 197 cover release button 14
OSM I See Office Support Module || data from main memory 151
OTF (On-The-Fly) initialization 323 fl|e|00&1l0n 88, 94

effect of multipath 323 icon 42, 151

minimizing multipath 328 increasing memory 18

minimum number of L /L2 indicator in status line 39
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inserting 149
maximizing use of TSC1 148
removing 93, 149
PC card reader on office computer 152
PCMCIA card See PC card
P-code See precise code
PDOP
defining mask for rover 128
graph showing 68
phase measurements 4
pinout for TSC1 31
pivot
Crown, Right, Left explained 635
options 555
placing
calibration points 335
radio repeaters 65
planar grid coordinates, converting 188
plane projection
calibration output 76
parameters 192
provided by Trimble Survey
Controller 334
planning asurvey 68
platform 12
plot showing satellites 352
plugs, inserting into receiver ports 284
point
changing coordinates of 210
changing label 96
classification 374
default name 364
defining VPl 551
deleted 60
deleting 59
how it is stored 60
keyingin 528
naming, automatic during data
transfer 171
overwriting duplicate 211

resurveying 391
selecting from list 403, 510
selection methods 402
staking out 396, 402
staking out, conventional 509
storage 374
turning to 360
undeleting 60
point class 378
point coordinates are ? 59
point icon, roading 438
point name
broadcast by the base 303
default 364
entering 566
if the same 282
incrementation 365
length of 175
next free name search 365
shared by points 211
truncated by the broadcast message
base station
point name 303
point of curvature 538
point of tangency 538
Point position, from GPS observations 302
point record, visible valuesin 58
point symbols 96
points
choosing what to measure 364
deleted GPS, not transferred 173
how stored 375
list of selected 404
of the same code, controlling 393
reviewing 57
selecting to send to external
device 172
selection list 403
polarity of battery cable 271
ports 31
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choosing when CTS enabled 131
|aser rangefinder, conventional
survey 523
pinout diagram 31
See also setting up base/rover receiver
position errors 323
position, display of 353
positions, storing point as 374
positive offset 429
Postprocessed differentia technique 10
postprocessed GPS observations for base
survey 302
postprocessed infill, starting and
stopping 318
postprocessed kinematic surveying 118
Postprocessed kinematic technique 9
postprocessed points, antenna height
changed 57
postprocessed support for RTK survey 118
postprocessed survey
changing initialization times 331
collecting sufficient data 330
data capacity 18
featuresof 5
initialization 329
L1 and L2 frequencies 351
no stakeout 319
setting up base receiver 295
setting up rover receiver 314
starting rover 320
storing continuous points 134
power
for TRIMTALK radio 288
requirements/sources 270
status of connected GPS receiver 354
third-party radio 286
to 4600L S receiver ports 612
TSC1 sources 21
Power indicator light 26

power level
icon 42
indicators, TSC1 and external 39
PowerLiTE Lithium-ion battery 270
PowerLiTE range pole, using 314
PP differential mode 46
PP differentia survey
setting up the base 295
setting up the rover 314
PP differential Survey Style 144
PP infill survey
initializing 319
retaining initialization 319
PP initialization times, defining 139
PP kinematic survey
initialization 320
setting up the base 295
setting up the rover 314
PPK=* mode 46
PPM 89
PPM (parts per million)
correction, calculating 202
specifying correction 459
precise code (P-code) 3
precision
centimeter-level from kinematic
survey 306
Coarse and Fine modes 399
level required 65
submeter 144
precision values, calculating 198
precisions
summary of 9
when recorded 376
predefined attributes 389
preparing to survey using GPS 64
pressure, setting units 101
Prev softkey 565
previous screens, viewing 37
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prism constant
calculating correction 202
setting, conventional 456
viewing 362

projected coordinates, in calibration 74

projection not defined 282

projection parameters, keying in 89

projection, scale factor 196

published parameters 75

Purge softkey 101

purging
adeleted file 92
afile 100

Q

QC record See also Quality Control record
QC1 record 380
QC2record 381

in real-time survey 379
QC3record 382

in real-time survey 379
guad camcorder battery cable 271
guadrant bearings

displaying 101

entering 50

if Trimble Survey Controller uses 567
guadrant-bearing fields 52
Quality Control (QC) record, storing 379
quality control information, storing 132
quality of GPS position, information

about 381

quick access to screens 37
Quick Plan software 68

R

radio
as repeater 293

available frequencies 295
change frequency, illegal to 295
changing frequency, mode, data
rate 293
checking 304
configuring 293
connecting antennafirst 300
connecting third party 286, 603, 606
defining type 120
firmware version 294
icon 41
if failed, to continue survey 66
if link uncertain 118
if range exceeded 118
increasing coverage of 289
low bandwidth 125
needed for RTK survey 316
overview 288
placing repeaters 65
precision of measured points 289
real-time differential survey 145
reducing the effects of
interference 289
repeater options 292
RTK & infill rover survey 318
selecting 113
specifying 129
third-party, power to 286
radioicon 43
radio interference 289
Radio link down 319
Radio link up 319
Radio Technical Commission for Maritime
Services (RTCM) 125
radius 535
range pole
height if 4800 receiver mounted
on 274
leaving antennaon 327
positioning 327

696 Trimble Survey Controller Reference Manual Volume 2



Index

See also setting up rover receiver
rangefinder See laser rangefinder
Rapid points

configuring 134

for offset 594

measuring 369

using 134
raw data

deleting file 91

logging 65

storage 121

storing 18

sufficient for postprocessing 329

when to store 66
RDOP 649
Read softkey 483
Ready To Send 131
real-time and postprocessed survey

setting up base receiver 299

setting up rover receiver 315
Real-time differential technique 10
Real-time kinematic (RTK)

initialization methods 321

initialization times 322

radios 118

See also RTK
Real-time kinematic technique 9

centimeter-level real-time solutions 8
real-time solutions

radios 129

role of calibration 76
real-time survey 5

autonomous position for base

receiver 302

data capacity 18

defining radio solution 120

origin of network 282

requirements 65

satellites tracked by base 350

setting up base 283

setting up rover 306
starting the rover 317
using local grid coordinates 84
when to log raw data 65
rebooting 16
rebuilding Survey Style menu 125
recalculating acalibration 339
Receive softkey 176
receiver
disconnecting from 304
memory and power status 354
ports, inserting plugs 284
starting the base first 68
viewing firmware version 354
receiver files, copying and deleting 353
receiving data from external device 173
recharging the TSC1 battery 23
icon 42
recommended RTK initialization
procedure 328
recording
as-staked point 508
current time 54
precisions 376
records, how they are stored 57
reducing
discrepancies, local control and
GPS 74
Face2to Facel 204
initialization times 139
occupation times, FastStatic
points 133
redundancy, providing 334
reference elevation 75, 90, 196
refraction correction, calculating 203
related information xxvi
release notes xxvi
Remote Controller function 355
removing
Lithium-ion battery from TSC1 25
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PC card 150
point from calibration calculation 345
renaming
duplicate point 141
file 91
Repeat softkey 390
repeater
configuring radio to use as 293
placing radios 65
radio 292
replacing previous calibration 339
Resect softkey 474
resection
adding points 479
calculating 207
changing instrument height 475
coordinates for instrument point 473
doing a 474
geometry of observations 474
requirements 473
storing results 478
values computed by 474
Resection details screen 479
Resection point screen 480
Resection results screen 477
residuals
disabling from round 501
display of calibration 338, 344
removing point with highest in
calibration 345
showing resection 480
showing rounds 499
resolving coordinates of dependent
points 210
response, no 16
restoring default settings 16
Results softkey 338, 346
results, viewing 498, 499
resurveying apoint 391
retrieving stored points 374

Review softkey 544
reviewing
database 57
existing road definition 559
road 426
road or template component 559
settings 54
right arrow key 50
right arrow softkey 37
right curve 535
right of center line 429
right offset, entering 371
Right pivot 635
right template, entering 553
right/left values, staking out road 435
Rise, in grade field 103
RM S See Root Mean Square indicator
road
adding/deleting element 546
coordinate system 77
copying 639
copying file 92
datatransfer 158
deleted manually 213
display of values 435
download format 158
editing definition 560
information about 423
keyingin 543
keying in first component 552
navigating to point on 433
original definition in database 560
projection 77
reviewing and editing 426
selecting 426
slopevalue display 434
stakeout icons 433
staking out 422
staking out in two dimensions 544
staking out, conventional 434, 501,
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518
typical cross-section 446
upload format 158
viewing component 559
road definition
adding horizontal alignment 545
adding vertical alignment 550
copying 544
editing 560
naming 544
positioning templates 552
reviewing 559
road templates, working with 552, 628
roading See Chapter 18
road-space coordinate frame 438
robotic instruments
accurately sighting the target when
using 495
automatic turning 496
configuring the Survey Style 454
operation 502
remote operation 505, 508, 518
using 359, 466
Root Mean Square (RMYS) indicator 46
rounds
adding points 493
displaying of results 498, 499
measuring 492
skipping 498
rounds list
building 492
default values 492
when complete 494
rounds of angles 462
rounds of observations
measuring with a conventional
instrument 492
rover receiver
antenna configuration 120
default antenna 272

determining position of 5
postprocessed survey setup 314
power sources 270
real-time and postprocessed survey
setup 315
real-time survey setup 306
same survey type as base 124
setting up for GPS survey 306
rover survey
ending 332
postprocessed, starting 320
real-time, starting 316
RTK & infill, starting 318
starting 315
using a different base station 331
roving point as second base station 283
RT diff & datalogging survey
setting up the base 299
setting up the rover 315
RT diff & datalogging Survey Style 144
RT diff & infill survey
setting up the base 299
setting up the rover 315
RT diff & infill Survey Style 144
RT differential mode 46
RT differential survey
setting up the base 283
setting up the rover 306
RT differential Survey Style 144
RTCM See Radio Technical Commission for
Maritime Services
RTCM-SC104 version 2 broadcast message
format 145
RTK & datalogging survey
setting up the base 299
setting up the rover 315
RTK & infill survey
initializing the rover 319
OTF initialization 319
setting up the base 299
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setting up the rover 315
RTK initiaization
methods 321
recommended procedure 328
RTK survey
automatic calibration 340
postprocessed support 118
setting up the base 283
setting up the rover 306
starting 317
when to initialize 364
See also Real-time kinematic
RTK survey mode 45
RTK=* mode 45
RTK=Fixed, OTF initialization 323
RTS See Ready To Send
Run, in grade field 103

S

SanDisk PC card 149
Satel radio 120, 293
satellite
disabled 349
information about 349
satellite icon
dual-frequency receiver 45
single-frequency receiver 44
what it indicates 44
satellite vehicle (SV) See satellites
satellites 2
for OTF initialization 321
getting information about 343
icon 44
list screen 349
number of 18
planning 68
plot showing 352
tracking the same 133

scale factor
for horizontal adjustments 137
in datum transformation 89
projection 196
Scale factor only 106
option 89
screen
accepting 50
arrows, what they mean 41
automatic contrast 55
changing contrast 15
darkened 15
effect of sunlight 15
incomplete 50
navigating using alternate keys 185
returningto 392
title showing current project 39
scroll bar 40
SDR33
fileformat 157
output option 171
sealevel distance
setting default elevation 109
sealevel distances 106
Search class 212, 377
setting 528
Search classes, list of 378
search rules
database 211
exceptionsto 215
measured point, keyed in point 211
searching database, options 57
second functions 36, 183
Select filter elements screen 97
Select menu options, side slope 441
Select pointslist 403
Select, zoomto 96
Select>> softkey 440
selecting
geoid filefor current job 83
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geoid file when creating ajob 83
menu item 46
points for calibration 337
points to external device 172
road 426
Send softkey 172
serial number form 181
serial number of antenna 128
Series 4000 receiver
antenna 271
antenna configuration 120
as adatalogger 66
base, postprocessed survey 611
base, real-time survey 602
baud rate 300
connecting radio 603, 614
CTSdelay 131
height on tripod, using initializer
plate 274
icon 42
NMEA output 136
rover, postprocessed survey 616
rover, real-time survey 614
storing data 121
servicing 32
servo 359
servo instruments
accurately sighting the target when
using 495
automatic tracking during remote
operation 502
automatic turning 496
configuring the Survey Style 455
remote operation 505, 508, 518
using 359, 466
Set backsight field 455
setting
as-staked point details, GPS 135
Auto calibrate 342
magnetic declination 522

offset from UTC 54
parameters for calibration 137
system units 101

time/date display formats 54

setting up

4000/4400 base receiver for
postprocessed survey 611

4000/4400 base receiver for real-time
survey 602

4000/4400 rover receiver for
postprocessed survey 616

4000/4400 rover receiver for real-time
survey 614

4600L S base receiver for
postprocessed survey 612

4600L S base receiver for real-time
survey 606

4600L S rover receiver for
postprocessed survey 616

4600L S rover receiver for real-time
survey 615

base receiver for GPS survey 280

for stakeout using conventional
instrument 502

GPS Total Station 4700 base receiver
for real-time survey 285

GPS Total Station 4700 rover receiver
for postprocessed survey 314

GPS Total Station 4800 base receiver
for real-time survey 284

GPS Total Station 4800 rover receiver
for postprocessed survey 314

MS750 base receiver for real-time
survey 608

rover receiver for GPS survey 306

settings 95, 104

before creating ajob 88
changing for current survey 366, 482
stakeout 397
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seven-parameter transformation, what it
is 73
shutting down and restarting 16
side slope
different between road templates 633
offset 433
Select menu options 441
side slope point, navigating to 439
signal-to-noise ratio (SNR) 349
single camcorder battery cable 271
single-frequency receiver
FastStatic occupation times 368
initialization 320
initializing postprocessed survey 329
RTK initialization times 322
satelliteicon 44
site calibration
automatic 340
manual 336
setting parameters 137
Trimble Survey Controller
adjustments 74
Site Surveyor 4400 receiver
antenna configuration 120
asadatalogger 66
base, postprocessed survey 611
base, real-time survey 602
connecting radio 603, 614
icon 42
NMEA output 136
rover, postprocessed survey 616
rover, real-time survey 614
using extra TSC1 for memory 121
Site Surveyor SE receiver, RTK survey 602
Site Surveyor S receiver, RTK survey 602
site, increasing radio coverage 289
skipping observations 497
slope
calculating 205
changing between templates 439
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slope distance 523
Slope from curve option 416
Slope from line option 411
slope value, below icon 434
Slot method, initializing 4600LS 325
SNR See also signal-to-noise ratio
SNR softkey 351
SNRL columns 350
SNRL1 and SNRL2 349
softkey area 39
softkeys, if morethan five 37
software
for transferring files 156
support expiry date 56
updating before file transfer 156
upgrading 32
using the TSCL1 for other
applications 56
version and build 56
solutions, multiple 530
source file name 99
South azimuth
displaying 107
Space (Sp) key 50
specifications of TSC1 20
specifying logging intervals 128
spiral defining entry/exit 548
Sta- softkey 428
Stat+ softkey 428
stake deltas 135
Staketo
stake out curve options 414
stake out curve options,
conventional 516
stake out line options 409
stake out line options,
conventional 514
stakeout 8
auto turn 455, 502-508
changing display 397



Index

configuring the Survey Style when
using servo and robotic
instruments 466
configuring the Survey Style when
using servo instruments 455
conventional instrument 501
definitions 503
display settings 506
displaying stakeout list pointsin the
map 96
measuring as-staked points 373
setting as-staked point details 135
settings 503
using cross-track function 404
using DTM 136
viewing the deltas 135
when to calibrate 77, 334
stakeout auto turn field 455
Stakeout Curve 412
Center point of curve 418
Closest point on the curve 414
Intersect point of curve 418
Slope from curve 416
Station on the curve 415
Station/Offset from curve 416
To thecurve 414
stakeout deltas 440
Stakeout DTMs 419
stakeout graphical screen 406
Stakeout Line 407
Closest point on the line 409
Slope from line 411
Station on theline 410
Station/offset from line 410
To theline 409
stakeout not possible in postprocessed
survey 319
Stakeout option, conventional 459
Stakeout Options screen 398
Stakeout Point 402

methods 404
stakeout settings
changing current survey,
conventional 504
changing defaults, conventional 503
Stakeout turn to zero field 455
staking out
catch point 427
curve, conventional 514
DTM, conventional 517
line, conventional 511
point, conventional 509
point, general procedure 396
road, conventional 518
using graphical display,
conventional 504
See also Chapter 17
Start point, Element field 550
starting a base survey 299
starting arover survey 315
postprocessed 320
real-time 316
RTK & infill 318
starting and stopping infill 318
starting job operations 88
starting RTK rover, exception to search
rules 215
staticicon 41
during Initializer Bar
initialization 325
during Known Point initialization 324
during New Point initialization 324
static point icon 43
Static technique 9
station index
setting in the Survey Style 127
setting the default 127
Station on the curve option 415
Station on the line option 410
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station setup
conventional instrument 468
coordinates unknown,
conventional 480
viewing details 358
station value
incrementing in Stakeout Curve 414
incrementing in Stakeout Line 408
Station/offset from curve option 416
Station/offset from line option 410
stationing
aong acurve 536
aongaline 533
display format 397
effect on back tangent 538
list of abbreviations 427
positioning templates 552
setting units 101
statusline 39
GPS mode display 45
HA and VA 46
list of icons 42
list of messages 652
responding to message 61
status of current job 94
Store and reorient option 462
Store another option for duplicate point 141
Store as check option for duplicate point 141
stored data, moving 151
stored job, location of 151
stored points
classification of 376
retrieving 374
stored, to see how apoint is 60
storing
automatic 132, 391
calibration points 343
Cogo results 564
continuous points 369
datain TSC1 120
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FastStatic point 368

GPSdata 121

note 561

observed control point 368

points as vectors or positions 374

Rapid point 369

resection results 478

topo point 367

TSC1 data collector 20
Stylewizard 113, 115

customizing hardware 119
subdirectories, PC card 152
Subdivide a curve 578
Subdivide aline 575
subdivided points, code 109
subdividing a geoid file 82
subgridding 82
subrecords, in feature codes 386
Sun softkey 352
sun, angle from 596
superelevation

before and after 634

defining where applied 554

how values are applied 633

road record 423

when applied 632
supported

conventional instruments 452

laser rangefinders 522
survey

communicating 68

ending base 304

ending, conventional 518

GPS concepts 4

observing good practices 306

origin 281

preserving integrity 281
survey ended, memory full 17
Survey menu 47

Continuous topo 370



Index

End survey 304, 518
generating 114
Measure points, observed control
points 368
Measure points, topo points 367
Offsets 594
rover survey 315
Select Survey Style, base survey 299
Site cdlibration 346
Stakeout menu 47
Start base receiver 300
survey mode 322
display of 41
survey settings, changing 364
Survey Style
concept and use 112
copying 142
correcting 119
creating a differential 144
creating a GPS 122
customizing 119
editing 142
editing during asurvey 518
naming 115
optionsin 116
rebuilding menu 125
same at base and rover 315
specifying antenna 271
to start base survey 299
to start rover survey 315
Trimble FastStatic 119
Trimble PP kinematic 118
Trimble RTK 118
Trimble RTK & infill 118
two kinds 112
using conventional instrument 452
using Trimble GPS 115
with laser rangefinder 520
survey techniques
choosing GPS 7

differentia 6
FastStatic 7
kinematic 5
survey type 122
choosing 67, 112
choosing aGPS 65
fixed for Trimble Survey Style 142
keeping the same 124
summary of GPS choices 67
with multiple rovers 124
Survey/Check shot screen 490
Survey/M easure points screen,
conventional 482
Survey/Measure points screen, GPS
survey 366
Survey/Resection observation screen 476
Survey/Resection points screen 475
Surveyor centered display mode 135
SV numbersin Instrument/Satellites
screen 352
SV See satellite vehicle
swapping base stations 331
Symbol softkey 49
symbols
creating using alternate keys 185
displaying 96
feature codes 389
in-field calculator 52
not supported in feature and attribute
libraries 389
point 97
symmetrical parabola, defining 551
system
setting units 101
settings and corrections 103
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T

tangent

back, forward 538

length 535

naming conventions 538
target

calculating coordinates 206

conventional instrument 456, 507

locating and locking on 360

navigating to point 511
Target centered display mode 135
target height

calculating 204

changing between observations 489

different 489

if changed 462
target in use, viewing 362
TDS

output option 171
technique, choosing a GPS 7
Temp indicator light 23
temperature range

battery charger 28

TSC1 20
temperature, setting units 101
template

changing element default code 426

component, viewing 559

keying in elements 556

name selected 554

road name 424

road records 423

viewing component 559

zero length elements 632
templates

applying road 631

defining position in road

definition 552
interpolating between
consecutive 628

keyingin 556
terrain model See DTM
third-party software, transferring datato 157
three-parameter transformation, what itis 73
tilt error 656
time, automatically updating 54
Time/date screen, setting display 54
timeout
setting 54
when charging TSC1 28
Timestamp field 54
tip xxv, 15, 19, 51, 60, 72, 75, 76, 84, 85, 91,
98, 100, 101, 115, 119, 124, 133, 182, 274,
276, 280, 289, 324, 328, 343, 368, 388,
390, 391, 392, 398, 426, 454, 503, 524,
544, 546, 550, 551, 558, 565, xxv
To point 535
To point zoom 96
To the line option 409
toggling backlight on and off 15
tolerance settings 496
tolerance, out of 140
tolerances
for duplicate point, conventional 461
if exceeded 344
setting conventional display 460
setting for Auto calibrate 138
setting for duplicate points 140
Topcon instrument
output options 171
topographic (topo) point
datafor TRIMNET 132
topographic (topo) points
automatic storage 132
changing name increment 365
for offset 594
measuring 367
measuring, conventional 483
methods, conventional 483
parameters 132
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parameters, conventional 457
topographic (topo) survey 8
if radio problems 118
using Trimble RTK Survey Style 118
with noradio 118
TotL1 column 351
transferring
data 162
datato third-party software 157
files between PC card and office
computer 152
files between TSC1 and office
computer 156
GPS points 173
points in database, conventional 509
transformation
datum grid 73
no 90
seven-parameter 73, 190
three-parameter 73, 190
transit method of traverse adjustment 571
transit traverse adjustment method 463
Traverse 572
observing 492
traverse
adjusting 571
optionsin the Survey Style 463
valid points 572
traverse adjustment
compass method 463
linear 463
methods 463
transit method 463
weighted 463
Traverse options 463
tribrach 284
Trimble Conventional Survey Style 453
Trimble download cable 168
Trimble FastStatic Survey Style 119
screen 123

Trimble Geomatics Office software 152, 379
Feature and Attribute Editor 389
transferring files 156
uploading a feature and attribute

library 385
uploading a geoid file 82
uploading control points 335
uploading grid coordinates 341

Trimble GPS Survey Style 115
using defaults 114

Trimble logo 46

Trimble PP kinematic Survey Style 118

Trimble radio connection
4600L S receiver 606, 615
GPS Total Station 4700 286
MS750 receiver 608
Series 4000 and Site Surveyor

4400 603, 614

Trimble RTK & infill Survey Style 118

Trimble RTK Survey Style 118
Survey screen 116
Trimble RTK screen 123

Trimble Survey Controller Field Guide xxvi

Trimble Survey Controller software
reviewing settings 54
upgrading 32
what it does 34

Trimble Survey Office software 152
datum grid file 79
Feature and Attribute Editor 389
geoid files and models 82
transferring files 156
transferring GPS datafiles 162
uploading a feature and attribute

library 385
uploading a geoid file 82
uploading control points 335
uploading grid coordinates 341

Trimble Survey Style
editing 142
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limitations 124
Trimble System Controller See TSC1 data
collector
Trimble's conventional instrument 453
PPM constants 203
TSC1 connected to 464, 465
TSCL1 turning on 62
turning on automatically 467
TRIMCOMM radio 120
number of repeaters 293
TRIMMAP software
transferring datato 158
uploading a feature and attribute
library 385
uploading a geoid file 82
uploading control points 335
uploading grid coordinates 341
TRIMMARK |l radio
number of repeaters 293
TRIMMARK radio 120
TRIMNET software 158, 379
topo point data 132
TRIMTALK 450/450S radio,
connecting 288, 605
TRIMTALK 900 radio, connecting 288, 605
TRIMTALK radio 120
number of repeaters 293
power source 288
tripod 284
height if 4800 receiver mounted
on 274
true north, azimuths 596
truncating point names 175
TSC1 data collector
and office computer, transfer
between 162
auto-connecting 467
battery warnings 22
cleaning and servicing 32
connecting to laser rangefinder 523

connecting to office computer 160
connecting to other device 163
connecting to third-party conventional
instrument 466
connecting to Trimble's conventional
instrument 464
disconnecting 303
internal battery uncharged 22
keypad 35
logging datato 121
maintenance 32
memory 17
other software 56
ports 31
recharging the battery 23
reviewing settings 54
specifications 20
storing 20
temperature and humidity 20
transfer port 174
turning on and off 15
turning the conventional
instrument 359
upgrading 32
with laser rangefinder 520
turning off duplicate point warning 140
turning the conventional instrument 348,
359, 510
two dimensions, road definition 544
two faces, order measured 488
Two points and radius method 539
Two points method 533
two solutions 530
two-dimensional position 429
two-dimensional survey
no elevations 480
setting elevation 109
Typefield, influence on options 123
type of survey See survey type
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U

U.S. State Plane 1927 80
U.S. State Plane 1983 80
unable to
calculate asolution 567, 596
occupy point 594
uncorrected antenna height, averaging 276
undeleting
feature and attribute library 387
point, line, curve 60
underscore symbol 389
units setting 101
when exporting data 171
Units softkey 49, 53
units, if different 53
unknown instrument coordinates,
resection 473
unknown instrument point, no known
backsight 480
unreliable resection results 474
update notes xxvi
updating
display 401
ephemerisfile 68
Upgrade softkey 32
upgrading 32
uploading
connecting TSCL1 to office
computer 160
control points for calibration 335
feature and attribute library 385
geoid model file 82
grid coordinates 341
road, fileformat 158
Trimble Survey Office project 162
Use another base option 331
using offsets 594
UTC, setting offset from 54
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Vv

V.Dist delta, conventional 471
V.Dist null (?) 424
VA in status line 46
values, calculating 51
vectors
dependent 210
from absolute position 281
points stored as 376
version 56
vertical adjustments 74
calculating 195
display of 95
geoid model 81
maximum slope 138
why you need 74
vertical alignment
adding to new road definition 550
choosing an element 551
road elements 423
start and end point 551
vertical angle 46
vertical control 75
View deltas before storage field 444
viewing
conventional instrument type 358
resection observation details 478
resection point residuals 479
results of automatic calibration 346
road definition 559
target and prism constant 362
viewing results 498
Viking PC card 149
volume, setting beep 55
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w

WAAS (Wide Area Augmentation
System) 66
WAASTield 126
WAASicon 44
WAAS mode 46
WAAS See Wide Area Augmentation System
WAAS, Observation class 377
walkie-talkieradio 133
warm boot 16
warning
cold boot 17
connecting radio antenna 300
corrections applied, conventional 458
deleted observations, resection 479
deleting files 100
Lithium-ion batteries 21
more values needed 50
responding to 61
units setting 171
update before transfer 156
warning messages, list of 646
WAVE processor 330
WGS84 (suffix) 107
WGS-84 coordinates
converting 188
displaying 375
downloading points stored as 157
keyed in vs autonomous position 281
points stored as 376
sources of 280
starting base survey 301
usefulness 64
WGS-84 ECEF to WGS-84 LLH,
transforming 189
WGS-84 ellipsoid
geoid model based on 193
used by GPS 73
using 81
WGS-84 position as origin of survey 281

when to calibrate 340
Wide Area Augmentation System
(WAAS) 66, 143
general information 6
in adifferential survey 145
inan RTK survey 126
using in adifferential survey 143
widening
as positive value 555
defining where applied 554
road record 423
when applied 632
windows, maximum number open 38
WinFLASH software 32
wireless datarate, configuring 295
wiring diagram 31

Z
Zeiss
format 174
output options 171
zenith 352
zero datum transformation 76
zero length template elements 632
zone coordinates 469
zone, selecting 89
zoom
options 96
zoom factor
in the stakeout graphical display 399
setting in the Survey Style 135
switching from Coarse to Fine
mode 399
Zoom>> softkey 96
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Reader Comment Form

Trimble Survey Controller Reference Manual January 2001
Part Numbers 32968-70-ENG (Vol 1) and 35030-70-ENG (Vol 2) Revision A

We appreciate your comments and suggestions for improving this publication.
Contributors of particularly helpful evaluations will receive a thank-you gift.

| use the following Trimble product
for

Please circle aresponse for each of the statements below:

1=Strongly Agree 2=Agree 3=Neutral 4=Disagree 5= Strongly Disagree
The manual iswell organized. 1 3 4
| can find the information | want.

The information in the manual is accurate.

| can easily understand the instructions.

The manual contains enough examples.

The examples are appropriate and helpful.

The layout and format are attractive and useful.
Theillustrations are clear and helpful.

The manual is: too long just right too short
Please answer the following questions:

Which sections do you use the most?
What do you like best about the manual ?
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What do you like least about the manual ?

Optiona
Name
Company
Address

Telephone Fax

Please mail to the local office listed on the back cover or to Trimble Navigation Limited, 645
North Mary Avenue, Post Office Box 3642, Sunnyvale, CA 94086-3642. Alternatively, email
your comments and suggestions to ReaderFeedback @trimble.com. All comments and
suggestions become the property of Trimble Navigation Limited.
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