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1.3

Audimnce

This manuwal asgmimes ynn ace familinr rhAth your iospectien
applicattan, and have aetermioed Ehat bhe VIME seedole ia
pultable for that application. Itisbeynod the soope af this
manual todeseribe the YA moduls set-wp preeedere lura
specific application.

Hasic rlectrica]l and mecharical experience 1 raguitvad B
wicing, cernecliag, aod wountiog che VIR oo le, posrer
supply, rack, and athec suppart gowipoeee {gee Chapter & for
bardwore ood coonection j bfacmatio].

2o PLC or computer priedrimming eXperiencs e maguited io
arter b uge chie manual te secup the VIMZ modute whare nn
PLO or sgrial host computer is used. IE hovreaver, you int=nd
bn iobeptsate e VIME modnls in a PLC avetemy. you shauld
be familinT with the Allen-Brodley PLO and other devices
youLaen oain, and have eXpetienos prograecu i g sadder-
]u;g'jn:, If w00 ara rnnmectSng » cormputer o sdber device to the
VINIE's RS- 485 serial pock, yes sheuld be able v e 3
cortuwh nica tiona aropram which aapperts eitbar of che twa
arctorols. A5CT or DF 1 (refer to Chapter 15 for mare
inlroati e regarding the BE-486 port).

Warnings arnd
CauHons

Wiomings aod Couticns accasicoally appe=ar in thie
ducument. They are included in order b protect. takh 3on
ond the cquipment. They appear as tollows:

Warrhng! A wrrming mgans that pan pla might
be injured il the slated procedures ac= nok
followed

Cautlon: A cantion is 1iged wheb the aguipoent
gneikd] b demaged nr prcbormuoce serqusly
impaired i #ated procedures ave nol fallowed.




Chapter 1 Using This Manual

Related Publications  The following publicationg aes cibsd in thiz manuzl where
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Chapter

Chapter Chjectives

2 Introduction to the
VIM2 Module

In Lhiz chapber, we ioleed uoe tlie Beabures, fanctions,
haord ware reqo.reoents, aid applicanon et the v IM1
s ule,

What /s the
M2 Module?

— "

The Y1M 2 modale pereldoas the povrcr of mochine =ision

to the Allen-Bradley lioc o MProgcamecwa ble Lagmie Conlesllere
(PLU). & anewnlee of e *Lanerzal TOF Pomid= of prodocts,
Llie VInT2 module pives yau cheahility ta make rop-cantact
[nsaeckious, aod allowss you to commuan eats the reselts o
yulll: PLC gpstem or hagt computar, ‘The VIMZ midule can
inspert for wock piece preseszee arabsepcs, find edpe and
eentrr Inpitinos 4 wrartpiess Searwres. mazaure feature
idths. pnd meesere featurs aran. The VIM? modale
MaRsLTements can scoummecaie Yarialions iD palt aosition
and workstage lighting,

Fig.re 2.1
The Vign Inpuat Modale

ala¥a

The VIME module ey @ ol id alakts vides cafers r zoname
collestion. The YIM2 moduie 15 aimpls 49 instoll, sotwp, wad
opmrate, FLC weery will (el hee %IB0E cooiluls b ba g
natural exteogion of their PLLEC teal k4L,



Chapter 2 Introdyciion de che VIMZ Module

oy
Whatisthe The ¥ ¥ medole (Cal No. 2R0E-WVIMZ Y is 6 dual-zlt
V(oo dput Module? intcMigent [0 madule, whizh wounts inca o standard 1771
franerued]

D chass's. The VIW2 mmdule vab be intzgrated inla yaur
process bo inspect preducks and peevide direet feedboek vo the
sl s PLOC terctival for eloscd lear process managzment,

The WVIME modke man nl2e accorimadate g host enmppber oo
rrlruller Bhrough itz B3-265 parl. Yoo can radlimimticats
with Llwe VIM2 module thrmugh the secal ptusing ejitheraf
twn eonmu e aiieo protocods (OF L or AL

Note: See Cnaptor 15 for ware information repard:ng the
LT mnedan 6% RS-485 port.

The Y% medila fab ha covnackad tu cithec o hoth cle PO
and zeria] line bass, wod sli]] apetate In stenarann mede fec
DTOCEss ComLTed,

ldght Peo'Manitor Daer Tudeefaee

The VIM2 madule ik eazily configared throngh loons
dizplayed on the menisc sereeo. Youairiply “piele” the icnn
that corresponds e the functico Wiu want i pebivegs hy
presung the Ly of tha ightpen ngainst ol Lhe leon: appear
In laglenlly organized gronps celled "menue ® Seleeting some
menu wons laads o the display of acber celzead 0o meoes.
This "menn branchiog® s osganizad 1o allew you, Bor the
toest part. to complets cach speeilic pard of the a2 ur
nracedure within 2 particalor cenn beanch .

Figura 3.3
IJ_ﬂh'I: P P ni tor Inkerlac=

CL'f" 3001 R
Tr

St
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2-3

VIMZ System
Integration

The ¥VT32 nwdule 15 a reember of the "CUolveraal IO Samily
of pred ucts, wsing Lhe saeme Fack=, posver supplizs. and
swing-Arm torminatinns faund in a1l Allen-Bradley 2971
systems The VIM? madale (ostalBaclom pepil pes 2 1772 KO
rack and pewer gupply, in sddition tn the YIM2 madule and
wwreckg hedwove, Phe YT2 nuodule pocupies two sloks io a
stopnancd 1777 14) rack fsee Chiapter 5 B inatallation
procesluwiens), Lhe % IBE soodeTe jey ke on 3kl Lead sk
existing PLC LD recke (226 Fipnre 2.3,

Figur=25 pagee 3-4 1llustraies the svailzble sathe Jorwison
Insperkdan resalts, «tabistiomg, dand ceoli goFabiob disla bebwe=n
the ¥1MI module aod PLC, sndiar betwrean bhe VT

md cle and aclier baee (via the BRS2E% pork),

lneegratlng the VIRTY Maduwle wiih PLC syvsiems

¥ o von stees ooy dilerany S TMY moiole e mnatinns
nsing the P14 eontraller, nnd dgawnland the apprapoate
cooligurobon into the Y18 moedule as peeded. Yow can alen
stblaun cumprehenve bool inSpeclaon ceatlla and sladiativs.
Tl o Agnaratlom and resulis dnta oy be canantely
munnged througb the Allen-Bradley D Bighway. The
LM aedule ezelf e store 2 A1ferept sonmargHan s in
nen-volable EEPRIY.

Hgure 1.3
The Wl M MEadul Insialicd ina 1771 1L'0 gk

-
=
-
-
]
]
-
F ]
=
r
-
-

20 gk v
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ViIRdZ2 Systemn

mtegration
[eontramed)

Using the Sarlat Port

A5 with the PLC host. Fou can gtore many dilferant VIR 2
madule confipurations valog ehe serial porton the s%ingi=m
to-mnnect w0 a sotprase theough BEAED oo deuca Lo,
Worw can duowoload the apprapriate cooligurabion iotn the
WIBE rmod-1le 2z beeded. Yor can slse obtiin comprehensve
Lual iogpeetion rosults and akatistics,

The VIMEModulc asa Stand-alone Vision Svaten

The VIMY module ooy be ioetoll=d ar a stand alone vision
systam, [nstandalone made, oAl can use the discrans
swingarm U fos process control Discoete cutputs, for
axampla, include “Dedalon” Gazpection acce pl'ceject] nnd
"Bus=y T (maduie conduwed ng inspoerian, or in srbLp mxde],
Pub tiggecing tcapeclivns, Ehece ix o *Trigger inpul Sae
Chupter 3 for mare infarmetisn regrreding the soangarm L.

Floura 4
Th WM Moklein g 1772 1-FRC chassis with 1179-P4 Power Supphy
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VIM.2 System

integration

{eanitinumedn)
Figure 2.5
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Vili2 System

integration
foovmEru e

The Y1k2 Module Diserets 'O

The VIM2 rarmiule Err g dizerete LD interface which vou can
directly ponmect ta through the swibngarm lermioals |ses
Figures 3.8 and 2.9, Voo ean a9 the dizcrele zwingurm LE)
with ar srithous the vse of 2 PLC o-uther host, Lisorets
wulputs inelude " Naciginn " lingpostlo n acceastiraject) ond
"Buzy” muole eond vetlng insprct on, of i getup mode..
There is alaa a "'ﬂtﬂl:ll}l:l"ﬂut-jl:-ul:-Eur Ernehronis og Lnspeetin
with sttole lighting. Fas- crgpasinginspecsions. thers (s a
Tleigger tnpur. Sew Chiapter S lor mere infarmation
rerdediag the swingarm L0,

Hardware
DBseripirans

Thizaaelicn pravides descniptions of che W1WE Dyl ule.
peripberale, and vaales, Figure 2.8 illuacrates ke SR
Wadule, cables, and connesticnez bateresn the VIR medale
and peripbece] aguipmenk,
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Hardware

Descriptions
[T
Figure 2.8

Thet U P, Priphnrals arvd Lablas

AR, Coaorinwil all proseer beefirs sgemBirg

UGHT Mn
00 - NTF
IANT - WCT [FMY
JHO1 - WCA [ 1HG
YD HDHITOR 1
-
| EM
1 s Byt

VIREG
N

[

I_ BOWER COAD
(S3ER BLUAR T

MANHIKE %1310
CabliFla

CANERA XEDY 7B, -YD
CafsLES

Caly ERA 2RO -G
CABLES

JE01-MCE {EM)
ano1-HoA 10m)
d8M1-HET 13EM|

ge01-HEay [k
2e01-KES (10
aep1-NoE (Ed)
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The Visho input Mgk
(Cat. Mo, 2803-vIMZ)

Tha VIMZ roedul= ia an lotelligent W maduale. The wain
hardware Jeatares of the medule are:

Aednmarm conberuans, 2 chureetoristio faahime of 3]]an-
Eradley 1771 ) modules, which coneista of a rerren hlo
swinzacen Pith gcrew type terminala. The swingarm
Fravides ep sy acceds Lo wiany lermioatians and iz aaslly
insinHed fone Fioure 3.7

Figurc 3

Endy Installartan af Swing

arm Fisld Tarmmnatiots

IIIIII'IIIII!: ’

| T,

The swingarm swings o=ty off the fronk of tha roed e
Auring WIMI modale remiova] ue ceplovement and is
eusily soapped hack inte plece, ThiseHimnal: Lhe oped
t0 dizeonnect any of che bard wired terminabGons for the
mudule during moingnanes gl servle, Swlhgarm
Rertiisal funeuans ace listed io the table in Figars 2.8,

Status LEDh: — Theye indieator lamipa light up to g4ew the
sporuting statuaof the VIND madule. Input and aotpot
status ang crrar conditens are indisited va bhe feank
pene]l LED agae Figuars 2 81,

Fromt Panzi Peripheral Connevtions - Simple plog-tn
taps crmmector? pyeade masy coane=ction far the lipht puon,
WL, ahd eatters eableayses Fioupe 2.9).
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The Vislan Input Abaduis
fiCat M. 2803 WM2)
feaneintned)

Figurs 3,9

W2 rodale Frormt Parme| Features

Z-8

b Pen
Juck

mlocnitar
Cewrma im0

CameEr
Lanrelivn

:::r G LED
—I—.‘
e et 1
w—  Fidil Wi rvy
Tw mmitialy
Swiingarm Terminal Functions

1 11500 Camere Towseer gl
r Camare 'ewanm - Cermman
3 |T1rl r'mpul 4.1-32voc

_ L~ __-gg-n o
q Trlgg-ar 'naLt Com medn
5 | Sircioe num T
5 | Erroks i:-:-rnn'--:-rl-
T Mapisipn Dglen.d 3 =3290C | 04
8 |[D=csiop Cutavl Common
9 |BmsyUitot 31- 520 A
14 Eu-_._lr Crukpyt Cnmrnqln

s m | . {C-:mmum-:a-ﬂm L.rhz-..n:m']
12 I:I.—I I:-Enn'un'l wilicanan Uneg Hughll

- ————
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Lght Pen
{Cat. Nee 2801-N7)

Camara

The GEht pen (Fegure 2,97 15 used bo coanbidabion with the
m.onitor seresn to complats the leor-delven Daer inlzriboe.
The penr te activalad by pressong (pigkiog) the tip agwinst the
acrean Tha tin reads the 2¢teen location and the noduls
respeida A¢sordiogly.

Figure 2.%
I ight han

The VT2 marinle tees a enlid-ctats camern. The camero co
L& configuses with n varety af lorges to it individoa!
applichting puoge, Ses Allan Bradley PobliccHan a. 2A0H -
2.3, Produrl Ikacn, far mare information regardlog Lhe
gelwetlog of & viden camera.

F;Hulu 14
Camera are Larg

[ LLN -
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11

{Tamera Cabies

VIRIZ Farwear Suppsly
{Cat o, 2881-F1)

The ramers is vwrilihle with a vatiety of czkle leogths, o
Allrn-Rradley Pablimtion tvo. 2301-2 .4 Pradues Data,
Machime ¥izion Ceblea, for muny inloraation regarding the
g=lactien nf o eohle.

The VIM2 tuodule pomear suppky is nm pxtecnal 13,6 Y DO

powiE Spp-y horased io oo aluminum coes

Flyure i.11
Pguaar Supply, C2t. Mo, ZB01.F1

BT
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Chapt=r 2 Mmiroolrctvn fe Hhe W2 Mool

Ve Monitar
(Cat. Na. 281 1-A&}

Vrdeo Manlfor Cables

The Vidao Mo tor w3ed Ear VIMN2 module 2pplications i a
mencchrns wides monico: rzee Fimare £.12). The videao
Lt eoataces ko cee YIRS roodinle Bront patel cobtesior
nging o BWNC tiy= coaxial cabke.

Figura }. 17}
Video FManitor

The widpoeprnection cuble from the VIME medule to the
pawnilir is awailubie io dillseeol leogtbes, See Publicalicn
Mo, 2801-24 . Prodact Drata, Macking Yiaico Cakles, for orere
fulorralivn fe fardiag the selection of & cible,
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243

Furrchional Features

The ¥ M2 madule cotes coenplats with 8 aet of imoge
mantysis boaly which perlovi vision teaks The tralsioclude
four meazurement windrws, 22 lioe gages. v " float™ goges,
L2 math tools, mod w boghioe:s proobe, These ot amg
scmbined with tae YIM2 medule's abiily 1o claze the process
Icop threugh the decisian cutput, ¢r thbongh divast,
romuenwoic boos 1 s FLAC systers or serial host.

Rome of the key Dealares aTlhe VT2 modals ars;

B2 Line Gapd MEdsuk i tniks

Up b 2% line gazes may ke =5t toperform wny of 15 dilfecenal
Teacuranlencs to inspect features aiints rest no 2 worlpiess.
Euch line gape uasd provides tun) tneasiyemnents
&lmi lar sy These inelud: measaramenta ioc chge,
cenbce. ond wialh i "hioks ™ They also laelude xoanting
ap=c ations lor seunbing blubs, black or shite pixels, end Blnk
adpes, Vou agximn an aerepinooe (' HirLo") rioge for each
linr gagec mensucement used ba enable accepuivelact
decisions.

Llne Cage Filtering

Yo ean neg Bigeing b enhones featurcs in ooder bo impraye
meusprement geeuragy. Filleriog allowa e line gage te
Bnore pudel Tooee™ ile Ao ioggre, Ds of teo pixel filkering
1t available.

Faur Window Measurements

Yuu van wes up bo Lo ispectdaon wandowes to inspest atens of
1nteraek b the image. The wnedowe measurs anas by
oannting black rrwhite pixels. i asalgn an acmeptance
{*H'Ln") cange far each windo w messurement Lo ersable
accepbirelect decisions.

Multple Threahald Settings

Tha VIM2 madula malres maasarements based upon
butaciTed imayes (e Chapler 8 Jor inlortiation o bhe VIME
Hecd il theaey of opetstinn), Foue bnerized lor “thecshold")
eyages rowy be used, esch bused vn o diffecent hreshold chiak
you sen, By asog 3 Bavent thyreshelds, vou oo enhonee
dilferent. teptueesin the vider image. For eXample. Yoo st
ASEET aach [nspectdon line Zege Fon 115 t0 ane al the foacre
thrashold images. This allaws van o meteceoce 3 Lheeshald
image which enheoees the apacific faaturais) nl inlaresl of
the workpiecse for tha boolE you a7 s2taing up,

Brizhiness Prohe

The brughoness prabe may be wsed bo measre the brightieas
af tha worliplese or producl and tomake an accepiirepet
decision, This bl might be wsed mtest the inrensiiy of o
light or the brightness of & turiaca.
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Functiona!

Faatires
(el e gl

Automatic Lightdng Brightaess Compansatlon

The "brightmeza probe™ leature may e waed te mooniler ibe
light lewel on the workaage and adjusl the threshald iog e
e aesnmiodate lighting variatlen.

Erighiness Remistratdon

Ton cen s the hrighiness tegisteation festure w
automatically rhange 211 the thresheold imags s=4ing=s, in
caze of 3 parmanent ahange in Hghtibg Brighinags,

Autowealle 30 ShIfCota pranaa bion

Twn line gages (Lhe= X and "!E"Flr-nl;"g‘agqs.':' CAT e Ead 1o
autemuticully wdjust Ber horizontel endor vertieal shifta in
the wrorlkpiess s in2paction paeitick Brom inapecelan Lo
Inspection, This allews the VIME toodabe bo provede
MleAsLE M e R eanaiatan ey theatrboul Lhe Inspectivo poixcess
decpita variation in mcrkpiees poalliontsg.

Tool Ragistration
Y71 can nacihe ol regiatracion feanne when chers i3 a
permanent chenge in the nominol pasition of the workpices.

Uze dool registration w pemmenently chamme the posillens of
2l the visico toals which reference the X cod Y float gages.

kTath Touls

The matlh 1pals pratvide a sumber of options for combining
nedione adjusting tbe inspaction resnlimof the line gapgez and
winguwsy, Moth Loal pperabions are: Ingical Pu..‘*[Dfﬂng:ir-n] OE,
additicn of constants or eeaatts, subtraction of conscante oy
results, multiplicatenm, diwiaion bara eanatant. and wdwisk e
ar maximoum Yalue afl & toal’s pesnlba. Yoo can wse up b 12
ratl tools.

Fwo Archived Configurations

Yo afn storg, ar "Archive,” o different configurations in
the pon-wolitile EEPREOM of che VIM2 modeide. ¥Weu musc
selagt which of the twe confipurations is the "slact-up®
coofiguratico. Upoo power-up, the VIMS odubs downlacds
thaatart-up confrurates feom EEPRUM tn KA. The
coofiguration in RAM ix che wovhiT g configuraton.

l.earn Made and Statigtics

Tuw can plove Ly VIME module in a "learn” made. perfirm &
“trind rune” and gcrumulete gtatiztics. You can chen peflbe
your YIM2 modole confipnration parameters of ¥our process
hazed on theze atatiaticea. Statisdics cio be acewmo lukerd for
windnws, ling games, brightneszs probe, and meah boals
Theae sxatistics Include number of Lriggers proegssed,
rumher af failures par ool neoba, and toolf prabe minimuom,
mazimam, and average valoss far itspection resulis falling
arithin the paer-Jdellped aoce ptance rangs,
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''bin chipter descelbes Soorbe badic prinei ples of hackine
vizicn inspectivo theooy, and peovides b overesew of hos
tha ¥ IM2Z medula invpecticn tixls wock.

The VIlMZ Module
Imaging Frocess

Charadenstics of Images

The VBRI ol 25 dweizmad fo maceive inpat e 3 g0l ld-
state viden ramera. The comers collects light uxiog
thausande of light-seosilive eleseniz, Colleclively, the Tight
gean in thasa elementa forms wthe "image” vacd by the VEM2
mwdule i inspection.

The sideo iroage seet on the monitor ia made ap «fFmaoy
wmill pickure elemeals refarmad L as "pikels.” The pivelyarcy
artanged Ln & mectangolar arrayr cangistlbg of hovisontal
rewes of pixels nnd wackiend ralumos af pixelsises Figure 3,70

Figuore 3.1
Fixels Arranged in Rews and Colemns

R, L0

\\\\\‘ Yerticed © ofure-s
o T ]y
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Hlml L I e L et LR
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Characteriznivs af linsdges
(€ cunerdrrw o)

The Camera Avray

The comers 13 sl up s Lhal the inage of 2 workpiecs 13
ey sed ao tow camera’s acray of keght seositive elements
Roch 2l=ment respands willh ao e]eclaical signal
eorregpanding t2 the intansity of the light which fulls upan
ic. Thesre signals ore then sent ba the % I3 medula.

The Camcrn Sconning Process

The comera graas Lhe Lighl sesnzdtive elemnents and tran:zfers
the rendinga w0 the VINE mogduies nsing o “roster senn™
mathrd. The scan skarts at the opgest Let-haod eotheare of the
aTTeF and moves horizoncalby acrnss che top raw afpixels. Tk
then ecane acrosa rew t=m in the same mannar. This racter
soanruup process contlneee watll al of the rowe are scanued.

Figure I
Image Scannimg P | b and driage CB0rdinales
o0,a
S ———— -
- - -
- - .l T o
I
I R
E
' c
T
1
‘l o
1
» i
\ — - B
351113
-X 4 o e 4k
CERECTIOH
Jmugy Coard inzpes

Fentures withlo the video iages are located In terme of X-
and ¥Y-enardineses. The crordinate references allew the
WEBR bo krark feoture posikivos and credminatiotly [aee
Flguare 3.2). Tha X-coordinsts demiprates the pizel eobamo.
X-cowdinote values increase moving to the dght of the
aerpen, The Y-coordinats designates the pixel rew, The -
crardinoée valoes increzues muving wward he bulbem of Bhe
sereem. All K- and V-teordibate ealues are poaibve.
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Eray Lewvel
A varsian

Analag valoealoe beightosss wre onlleoted by 2nch light
pensilave element in the camana'y arcay. Thes= analng
vilu=y are ronvecbed b1 digical vadues by tha YVIM2 module.
Tans do called wnalog-to-digito] CAT b eanrersion. The VThZ
roodule nasigna dizital briphtoess valoes, or “grarlevels," wa
corresponding pixels inthe rows and ealumns of meniter
imAage tocreate o “pray-level mage " Eaca puxel on bhe
tmoge hos o o spesific level aTheighbness whilch corresgonds
o thoe geay lewel valoe il s agsigned.

The AT} ranversion provass ereates o range of brighcoess
lgwels porrespandin e ta the »ange of plael values present in
she tmage - [Fom black, theeugh a wide rangs of graiy volees,
cr wlite. A gray-level image iz paucecterized by the number
u:uEt:lievEIE: of brightneds bhae can be represect=d; for the VT2,
Lhiz 1 Sab.

T’ sem b gray-lewn | snnrersinn woerks, 1e8s look at ow o
simpler, 4-]lavel convertermizht werk. Bupprge animama i
eollected by the camers and sent ba the AT canvertar, whigh
is designed oo conwrert ei2h aiealng imwp e 3ignal tnto o of
founr gray levels |ave Figure 85.3). Each ar these gray levals
roprasanis o Apesd g maazn e af beigh Lo,

Al derk gray a1xd Back analay sigoaly colbeci=d by the
prmere are converked o g faluas of O, for black. Allsignalsio
che mediam vangs of gra® dce cnvecked oo velue al || for
mediam pray, Ligntar oray aigaale are asslgned a valugaf 3,
and vary lght and while valyes 3, for white, Each pizalin
the rezuliing widec | wonld have ab assignad
brighinaes, oo gray level, oFN. 1, 2, 0r 3 Mo other,
inlermediate grays would rporarc In the imags.

Figure 3.3
Falr Gray Lael Walw

B
Tk CEY T
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The WMZ Maduie
CTn -] L

The VIBME moduls moverts brighbness to 296 gruy lewsls
[Male: Thisisealled "2 hit" gy seole. bacaliis 256 dofremnt
values foc eash pixel onn beencnded by wring nne byke (3
Bits) per pizell. Imagesdisplayed using £58 grav lavels Inck
very muen Like apalog blacs and wrhice talevision images-
with 3 widas ranprof grays in tha images. Figure 2.4 shomen

Aav-level ltage, THis tvpe of ibade, slthough based ai

iibal prac-leval valeen, imcallad "apalor” in Lhes marpal,
bacamze af ikx res=mblhace tnon eorlog image.

Figure 3.4
Gray.lovel {amalogh Image

Threshold Images

The VIM2 module uzes "threshold™ images fnr imaga
priees . which sinplifivs Dnage-gprocessing Wwesy, Lo
tnreshokd iImages. all Rimla BEE BAEFned ool one it of

informution: G or I —black ar white.

Ln prestiny threshold imaye fram tae groy-level imyge fopm
the caprera, all plEels ave cobverted b oos of two eolara -
hloak or white, Ta pecnmplish this, o "threshn d leve " yalog
s wsed. Thes thrasaeld level ix the dividing line used to
detarmina which gray levals gre converted to black, and
which are eanverted b0 white. All prov-levaz| vahaca brlnw e
egual to che thresbod are convartad oo Oiblack? and valuss
abhasc thetareshold arc conwerted ba 1 iwhite]. The razultant
“hresheld” inage shows anoy black aed srhade puoaels
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Thrashald limages
fenntindaead)

Figute 3.5
Thrashold Imeage With s Lorer Threahald Lesal

HESFEN R

The threshold aelling cao alter the appearatee of 1he noage
guhskantially. Axthe thorshnid is increased, the imege
bopemmes darker; moars gray volwes fall below the theesheld
and taks oo the O (hlmck) waluz. &= the chreaheld is
decressed, the image becnmnes Ligkber: minne zTay waloes fall
ahove Wye threshold and Lake oo the Liwhite b value.

Yarying the lhrechodd man have Qe effect of epliatelog
eeptad b ITege features, apdior datraating From ghe
appearidce 6f ¢erthih image Features,

The ability to vary the thragapld provides Bexibilicy 1o allow
you ko enhance feature=s of intecest. The YVIM2E allawe yau ka
gzt up to four different theeshold valuas for imaze inapestion
{zee " Sellioy Thevsbadd Do pes™ (o Clegder 85,
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The Inspactipn Topls:

Lina ag
Fnd H-’inﬁiaugws

Jathing Adcaptance Ranges

Lina gages

The ViMZ medule periorma nepackicns thrmigh the use of
vidioh Jospection "tools™ - ine 7age: aud windows =and
whlirss cther tonlaas well, such as mearh wools, aod the
hrightness prhe,

Thir msantirm diarazaes the chagry of cperation far the line
gapes abd WindnWs. Youenn nse up ko 22 line gagea for
Higadittatrecl, aod beo mure M[the X ond 7 Aont goges) een b
used for shit compensation, Yoo ¢en uze ap o fear wlodaws,

When setling upab fuspeclion ol you assign an seceptance
["Hi'la") rmange= foc that tral, "o sat g low Jimit valve and a
blgh Tiendt walue fue the iospeetion rmeag(t. IF the meagured
wialue Tur @ purticwlar tool fallawithin the preset accaeptanne
tange far the kanl, thot kool passas inapection. e value
frulls bryomd the Tange, the tea? faila. A Lool Falure cuises
the YVIME's Lacielzn ouztnot to indicate o Deject.

Tha line ga pes: operabe by Joepecting 4 predeiined segmenc of
pxelsio 4 cow ar calumino in the vidan image. Line gapes o
ealbier barizoncal or vetical. A horizontol ing goga inspesls

o specificd seoment af a pivel raw. & vertieal Une goge
lodperls A specified strme=ncaf 8 pixel calumn,

Suarne Basivs ol line gage aperation gre previewead hera,

Figure 3.5
Pixeld and Cérmmspandimg Dipital waluss

Haraarde!
Rwm g

oy i

111110034007 111

oy o8 Lired A P lask &
{ormapondmg Cigeal Wi et
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Lire qages
I vmincnlp

Figure 3.6 shews on ecample af & herlzancal ine gnge
mositioned nver the perimeter af & squate 3bjoctin Ghr
menityrimage, The pramls under the Lo Zage ave vead for
theirwalues by tbe VM2, The line zemoent from the
Buratszed image ia thus represented by azring of s and 1z,
plarregnding b the value of the pidelsin the line segmeant.

The liow pages nperac: by anolyming line segmenls ax ghangs
l:-fhina.r:.rgbcits- Theyse siringe -a he nzed to %:Jr:d'“hhh“ﬁﬂpre

Iocadivos. *DleL" #idtha, the apmber of edges, to couns whils
and blask pixcls, and tocount nasabers of "3lada”

Whatis a Bloh?

Elohs pre defined ay vlustars ol cotigecurive pixelds af the
sAme chler |blaek ar white). Elabs typically eocresprod Lo
featnres in the imngr thabtbhe line gaee erosaes V2ea Flgure
174 Line grges measure blub widla by counting the number
of pizelain the blob, and ran be set to Lok Tor eicher white
pizel or hilrek pixe] blob groupings.

Figura 1.7
Black and White "Eloba"

Whalisan Edguat

At edge ia the point at which e whitc blob and 2 Kadk blab
oe=k. Line gages lovals sdees aocoiddng b panve or onlunn
courdinates, depending on whetber the line cage iz vartical
ar berizentnl. This iy why i iy impuockind Lo wnderstand the
serren ceardicate sy sbatn (Sae pages 3.1 b 3-2). E&pe
location 13 defined nathe rawe arenlumn locatooo F Ehe st
pixe | at the beginoing of @ blab. Bdaey dedected by borczonbul
line oages are locarad by enlomn nomber. Edges detecled by
perdical line poges ore locuzed by row number. Line gagas
can be get ga locate the adga for efthar end of & blab,
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{rontinued]

Linc Gege Function — The VM2 madule pfirrs 15 diffcrens
madtuermant and feature connting fluoctions besed oo pixak,
blokr. and edge detection. BEach line guge wind performs trea
maazirement faactions it aoeoosly .

Lina frape Positloning - You pomtion line gngeawithin the
nape aresd.

Ling (rage Oriantaton - Live gzges von be sot o cithar
vertical or horizontal onientaton.

Eaxumple lospectivn - Srippad Wire tHinenslonhs

It 1he cdanubacteere nf cabie harmesses, o ves 2te cul Lo
length, siripped, attached to comeclors, wod, bugdled
lugrether, Sinoa tha wire stripping procecs feeds the

200 Tyertor E.t-tH.EhJ'Il'E]]I].'I.t'I]-CEE-F... EnpImperiy Et.r[;l]:-q-d wrireg
rauwsc JRME akd other peobless kor the connacinr 8 ttae har.
Pogitive veriflcalion of proper wire stripping iz thus a
raluahle romiral.

Figuars 3.8
o pped Wirm

ey

L] l{.

RN

In thix application, 4 alhgle, stripped wire end is back-lizin
fruot of 4 camera mo that the eotive beare celidurer straod
B.ndFarI:-:-ﬂ;ha inzolation ace wisible. fschown in Figues
g.by [ive hadzuotal lins ppges are positloned is veder 1a
=eTify that:

1. The correet wire dinmeter is being run;

2. The cocrect wmount of insilation bas beed femoved:

3. The conducter hae nnt been scvered, damagzed, ve banlt;
4, An spprupriate leogth of bare conduetor bs ezpousd.
Hiawe Lhe wenitor imoge hns high ecntrast belween the
wite and kg backetound, a wingle thrasheld image wan be
uged [or all guges. Tmaga qualits is relalively iosensitive

ta light variatlens. Brighlness pompenzation Ls net
necessary.
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Windmat

"Wladews are ares medsurement felly Windows oot the
ouruber of pixets in che aren cwver which the window iz
prxi booed (220 Figure 3.9, Eash windaw can ke sal up bo
cuunt erther whice or hlzck pixels. Yoo define the wiodow
gize, shipe, und location {see Chaptar 101 {nr mara
informatlon op wrindnas)y. Yo ran use op te foce Windows
fnr wour vision inspection bask,

Insecting up a vindow, you learo the acceplakle rangse Jox
pixel caunt uaing wom Gr mere gorsd Cacming ) workpieess.
The apeclfic feature messared, such wea gorew, Jabel, ar hile,
Travidesaspeciliv pizel counl reading, Thy pixel count is
proparteoal Lo the surface avea of the featore it the window.
Yo setect the pixa] coler yow Wanl teoribt, then 52t an
aereptanes cenge Laar checks che measarernent and ms kes
an secept/reject deelsan,

Figure 1.9
Reclagqular Wirind ow

‘wyrk plang
e Arpbynd =—

=n manbar

Faripsgubar

w1 el plaad
minl work e
3141

Rating Window Shape - Exch winduow van be sed Lo dun=al
aavern] different shopey, ioneloding: & vectanguiay odndow, a2
right angle trignsle with four prssible vrienbobiouy, &
civralar window. o "doout" window, aod & *irale theoogh-
the lens™ mash wikedosr.

Wingdow Pasldoning - Each window can be poaitionad
fas#hes: ithio the image nren wiih this exception: the
bar 4% cowrs nf the aerepn canmot be wasd for windows in 30me
EESE j]‘bﬂghmm ETHTIFE N cptinm is used [(sar Chopter L lor
more intormatirok. The "braio: throughe lheedens" weadows
raonot be moved.
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Selling Wingdy o Sipe - Window sizea are inedividually
adiuated. Maotad The "train-thraowgh-the-lens™ windows

cannot be adjuatad for size,

ounkng Pixels — The windaws operate by eounllng the
number of pixals thlrek or white)in the sindow "Teain-
throuph-the-leva" taska esint plyels which e under whike
araga af theowindawr, Tineok ®iodoes ol the number of
pueelx woder the wiodow, minos the nomber of picels covered
by tha donut "hole.™

Exampie lospmacidon — Teak Punched Hoalos

Puanched hole pregenceiabaends 13 2 aitnonle exawple uf a
wirnbawing applivativo. The task i3 tocheck tor the
presence’abzence af a hole 1b a workpiece. The bale iy bughklit
and oposirg ay g white gicgle, A& windaw ix 2et 2 view the
aren whers the sale 2brtid be trond (the windaw is s5een 85
the groy ares owcr the hole in the partl. I Whe lole s ol
larye enough, oc feils te cleat throagn the patt. thara will be
tod fewr white pixels in toe image.

Druring setap, being a koown gacd (Baminal) pars, the
fiapbaancs vanga ig aet o datact who Wers e tow meny o
tow bew white pueels, and baaubput 20 aecept'mjeet gignal,
Plgoee 8,10 abowe an avcapioble bole which hax bean zet up
for verification waing & ciraular wisdow. The "Hi-Lo™ limlts
abe gl Lo TLUG anad 1600, The aclus] mewsurement reeding
H thia hale iz L2230, indicating an acseptable bale. Elgpure
311 sherwrs 40 undceptable pack Juties 1hat the reading is
132, which e woll below the low rapge Ll 011000,
Indicaliny an uomacoeprable huole,
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Wirdewaws
fromtinug]

Figure-3. 10
Hele Prascnee Westfigatian Usleg a Groular Wilndaw
Image 41 § Fropgdarly Punired Hale

LIS

Figqura .11
Hodc Prozonge Werfigatign Uering n Sirgular Window
imape of an impiopérly Funshid Hos

)

1“ E Llkes 071 10Ad
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Chaptar 4 Staging Cansiderations for
Vision Applications

Lhapter Objactivas Tl algeclive of thiy chiapter s b posvide Sefarmation for
trasnizing bovage qualite duriog (nspeetioos theough the:
applivwbion of "steging,” which tacludes such conaiderations
ae llghting cpuons. lers functicnality ead scleedan, ood
wie ki ee positioning in the wiaton aystenna Celd of wiea.

Image QuaNty Suceeslul visivo applivalivos cequice image joalicy. Image
qualitar yefera to the guality of the peesenlalion ol Lhe
warkpiece ur warkpiece E=atuces ta the machine wngion
gvstera. Insege gualily helps determineg the fousubility,
procision, and canalstency in vision inapecden:. To use the
VIME viginn sestom effoctivel s, present a quality image Lo
the VIM vigion systam,

Coe gray todeteninlbe 1he feasalilily ol yowr wppliveeie e 2y
thramzh thanze of che wideo paoniwoy, For exampl=. kaep tae
fallawizg ezle of thomh io mord wohen setting v.p your <aicn
spplivalien e ibe YIME vivian evstem:

Ifyou gon't aor merkpioce foatares of indcrest cleariy w the
vider kanitor, ek wow probab i wod 't e able b inspect e
Witth bhe vision syaiem.

imag= guality ix accmplish e throngi Bl procesa ol
“wtogiog." which iz the tepic ef the remainder of this chapter,

5taging  The b=rm "siaging™ refers to the application of lichting.
aumecn. and lans m rragent the vprlpiacse fagtiy ez to the
wision ayatem for inzpection. Threogh the peooos af stoping,
Fou ereaba & wigion Twew redape,” L aoea whees the sisico
inspeetivos lake place. Theare are ban main ohjactivesin the
demign of & workslape:

Ly Tovamhy Ues Malbarss ol iolereal cleacly visible

21 To redinee eluibar B2 the image and eliminate
irralaant featires feom the mage.

Thia ehapter dismuszes apecifle tanla and tachbigues ta
gchieve the raquiced image quality, Two key elementa
which affeen image guality. fecus and imagr contrast, are
dizeudgsd in the o=xt bwg marsions,



-

ChBEpear d Sraping Comsiderations for Wsran A i athgns

Fihrus

Friceye Controst

The llection of Ught through the eatuera bebsisa erlpol
5o 10 the formation of the image, The fen: muet be zet at
Ehe proper dietance From the warkplece abd then praperky
foenged. Lens focusdelernunes e shar poesy of the fealormes
In the image.

Imuge [eaturea auch ae edpes and thin aectionz must be
clearly focused to provent o las af elarity dos o blurring.
Blored immages tay chabme appearatnse as Lle booary
threshald lewels orc chang=d. Thia isbecovac Brnburaa s
adges nay appe=at &6 blorked Lraosibians frum whete lo gy
bo black and thegsheld ol nges move the ppporant posiblone?
the edge alnng with the changing gray Ievel of the blurrcd
gz, This problemiis aot enconwter=d when edZe: kava

_ orizpeonirast wich oo blordog.

Elun'[m{ £an be cauesd by rapid mockon in biph-speed
applicatlense. In this case, vawe can wse A ztmbe lkght to stop

Lhe actic abd eliisinale tke mwelion Blucoung.

Puowr [ucus wlka impairs the abilily ta see smoll dotail. Smeall
fegturas toay be blocred and lose the sharp definiticn

reguised for precision meoasurements.

If you wish to inspect featurcz ot difterent digtancey Fenar tha
CATers, Yol Inay wank b inemiase Lhe deplh of field (depth of
fopus) of your lane, T'o do tals, rou narios Lis apsriure
[incredes the Fo4top setbing), ond, and mare light 0 the
warksenge 10 oo pensate for the leze of brightneszs, Voo can
ilna restrict the depth of Aeld to defecns s basy hackground
Tn Any cage, expanimantation is ceekivellr importane.

Image contract ie extremal ¥y impertand to the quesesatul
applicatinn af the YIME modnde, Anideal eantrast situation
04T be created throagh the uae of lacklighling. Back-
Lighting illuminates the atjact from the rear, The workplece
blecke the Lizht and appesrs ok o salid blowk 50 bwaeb
ngringt A height, whita backgrannd. Thie diztinet conteast la
gray scals, frern the vacy datk ohjeed o the very brighe

btk rroind, cnabome 1l ey ey bo set an uce=pkable
threxhold and maokes the rision systam rgla_l;iwli'insangiﬁ_!.ra
b giall variatiens o light Jewsl. Peatuces that have coly
mLiogr o0 RkoD in grey-aeals inteneity (Jow conteast) are
e diilicull to separats.

When 98Ty up your appicution, toy bo oreaie ax much
erisp. we | -locused contrass as poaslble Between [aatvore;of
Interest atd the back yround, This ensures thot the
threabaldz will be mare sasly seband thal consistent,
mutazuraments will mores camly e ohtained,
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The lmportance of
Lighiing

W have seen that fret And Linage contrast are key
=lefieois lb lmage Bocktnotion. Buth of these vlvments are
bighly dependent upen the lighdng peovidad in the
inspootion arca, or workstoge. Beenose Light is the mediam
ueed by the vislon syslem by mizbe Measurzments, o is
]l Blied e wrbstage liglinug Lol e apgeoop s Dor
the intended inspection, and alzo be conelstent fbom ane
inspaction tn the nevt

You should light tha worlratage as bescsuits vour
app:ication. Bafore Yizhdog the workatare wou shoold
cansider morkpisoe's, Fealures. erlur aan rellecliaty, ns weall
ax the backyriourd, v vrder te decereminr whish typs of
Lghiing warks hest,

The imags reveived by the vimon svstem is partinlly Lthe
ragald of direghk and retlecked lichs, The cumery Yaves” only

the Hght iebensits: it does not sce color. The gray lewe] of e
Fealure io the workscaee ja celermined by ithe ineeraciion el

Ilght and the surlaoes o nbjaeis in the wnrkslisge aran.
When heb: strikes a surface, it can be abaorbed, ranamifted.
or raflected,

% Ahscrbed Light
& red chiect uppeara red bacauas ali the ight ravs except
ol RER Akanrhed. [karh nhjarts ahenrh a Int.nf Kbt Timhe
abects stvmyb veoy Lilile Hghl and rellecl eoust of 51 away.

a  Trongmitbed Light
Light pussea throngh many typesaf glass=s and plastics.
The light path 19 often radically moedilied by this
tran=missinm. This Jig'ht'ls rallo ransmitied light,

+ HRofbested Lipht
Light that 19 ot abeorbed or tranzwitted ia reflacted.
The two by pes af reBecked Light aoe spacubar and diffose,
and waklallyv bath t4'pes pee present. A glissymagnzine
eower exhibita both trpes of reflaction. When lheld aka
cartain angla. leghy ia ve{lacted dirsetls ivoo 1he reader's
pyes (speenlac rellecticno ), wnd the print connet b
vhamrved, When Llte=d =lightly, the sperular ceftections
nre diteeted awey from che reader and the diffuaely
r=flected licht allowe the prins to be absecved. Figare 4.1
sltoas both Cypea ol reflectiown.
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£
The Importance of
Lighting
jeontinued)
Figure 4,1
ptular and Ditfuse Aeflectian
EReuigr Refiggeiom Dhffuse Raflgelgn
Lrgh!. mumcH Carmrm LghtiowrLr amars

# ul Spedeulary i ad
- 121 lganel

Dillusaky red mzimd
lizhE imgn

Lifferent Types of  Several types of llghting devicas may be used with the

Lighting  VIMZ medule. Bangy of thesmas be ordered direcsly Fram
Allep-Bradley as accessorien. See your Ineel raprazantative

For- dermila,

te Tocoudvzcem Lagloling

Iosandescent larps a1 popular becana: they are
ecdobodiical and Lheir inbensity is enszly adjosted

Homayer_ ordinary Ineatidesmenl lamps hove imitptions
sioce they exhibit g conFient degradeticn i lightduriag
their sperating life, Usiog n hnbegen light sonvee veaults
im a mpee sIngLatsTt JI gDt cutput,

2. Fluorescent Lighting

Fluorestent lama pradivse lugs hent thuo iocandeseent

lamps yet produss che same amoatt of liglhl. Same

fluorescant lamps, in muklliple: Jomp Axtures, provide
large, diffosa illumination. Cirenlar Auersassnt bulbs
are excellent far Mpmingting snoll chicess. Some
fluoeesett lamps Aicker aba ceb= of B/l Hz. "Thixis tha

sty rute aa the viden feame rate, Thizflicier may cause
sotue J[lec io the imoge. This jitter is mast aApTarant in

Lmape argws such 88 edpea,
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Brfferent Tfpei of 3 Strobe Lampa
Lrghtimg When oo ubject is mosing peel tbhe casers al bich apeede.
{conimued) a steobs Jamp fash of Light cab “frepse™ the motion to
create clear imaves The atrobe produces bigh onbeswmiby
13 glut Fior 4 wery shozt perad of Uine. The belgltneas of Ehe
strobe: Jlazh muy vary from 11wsh ta Tlash,

Tre tining of che flash wosk be ayacheenized ac that the
worlpiede 12 preseat vrhan the carmera seans the area,
The VD2 towodule ca Le{gser ab sty stboba 1 el
ithrouph the tegmer output on che gorip zaem.

Mathods oF Lighting L1 addition 10 evulualing whot bepe o lighbEng 5 ool
BPpropLiaye. Fou st alao deberoirne s cptimal pladsoyaent
af the gkt sputcel=)

Lighting methede Ball inte tero categories — dirtest. lizhting
{Lack llghLing], aod indirect lightiog Fooak ighbingd.

Direct Lighting When direct Hghbng is vaed, light travels direccly froc the
(Brckighting)  apurecto the camers 1e0s, and 15 oot reflaeted. The
workpieee is placad batwean the lizht gonroe and the lens,
Ertdu:ingasithnuattf. Direct Llghtlhe 1 alee cailed
aczlighbng ecauza the light cames from bahind the
workplece. Barklightlng aillewe datectinn pf edpe Features

ouly. Feararres Wal Gl wilhio the workpesee edges 2oe nul
deelecled. Figure 4.2 shows mn exnmple ol dithase
bBackilyhling.

Figured.2
Ecample gl (Af{uss B3<klagheing

DhThuse Backlight ng “thla fpeon ol Lirzel illumgingteen iz waelul wheo a high-cunicast

wilhcedte T pacuiced. This 3s che most casilt constowated af 2l
kacklishlinpe metnnds. Tais aporoneh warks csoecially well
rithflat workpiecas, 2 wall daloed silhaostts ik oreduced.

Carmsin

3

s . TRy
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DU U U
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Irmdirect Ligfrting
(Front Lighting)

Frant Laghieng - Dinxed Bright Field

When waing indivsct lighting, light i3 vaflected fromm the
mickpusee Lo Lhe samaes lana, maling murfasa fantures
visible, Thistecholque is alse called Front [ghiing. Fraat
lizhting allaws bthe veston wretem Lo caphu ne norme Ly vasthbls
leeturee of the part and o make distinetion: bazed apon
pray-level sppearaoces. IL oy aleo cadl shadows e cneila
relleckions Whaeb sy o Bl aob be wseful

Indirect liphting 15 usad whan enrface featnres moxt he
whspecled, oc where bacElighelog 13 oor poszible. Figurs 4.3
Hlusteates sevaral exarmples of indirect ighting.

Figure 4,3
Gty o ol ract Laght|

Crirected bright field Egatiog plaves the ¢ mecx near Lo angls
ol vadlactal hight. Thir s che area of Brightet intar sty in mos
casrs. 15l s porbewlarly troc of lghly mticcfse pams wkh
Gl furiacesOc Up ot Srdca.

The shadow= ca=t br beight field Lipghting ooy be ussd Lo credls
Ao counlroat betwdon o frabuec on b worlestbage aned ik
shadrw Llea dlraetad 1ishiirg bo creaka srong ssncrast
hetween b= nFirdarest and IR+ back enaard s

Fronat L|ghtirg - D#use Retlgct|on

45 Q a_ﬂa.'i:,n;liu._ Thiu 1 beeaysn Ihelrl‘u.iﬁ |hﬁum|kﬂrﬂﬁqﬁhl

DOlffusi: rr:Arctlon is uswally poefeored to directsd braght ficld
Lightioy becnuwes it ofFars w wider cunge ubpruy vuluus Lir imogu

oktarhing and Jiffosing qrakitees o the fonmree, pat the
oedlecting qualities.

s spmonnnl v urad mathaed ik ko plaes the Muminadwoo source at

45 degrees bo che warkpiecs marfaee and the camery viewing
angly, wa=uming the camery i perpacdicelas 1 L aurfage,

Frort Ligimg - Qirgabes Dark Fladd

ﬁLﬂ_{ o D bechnife.

Dacared daThs Tlald B £5d8 LiEheing weindgide e ans rha AN~
of illomimaten faaple of incdence] 15 v=ry =ballow. & very ]
saall ameant of toe didfuselsy rellscved Hght Teaches Lhe !
catdars, wind tbe guyla s appes £ dack. Any abrepr changa in
surfoog hpugtet coscos a brygiot e oiee bon Loks e comera s Loms.
Cllyd milh an Actro e yiog dark ahadim: risal 10 - Hwrbatn
Muwe auch 3= sccalchias und Eumps vory o dubsmand unirg s
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Indirget Lighitin
fFromt Lightirg
{covrh mumeal]

Bright 'lald Front Llphting

‘The unoge is greably impected by Eie oo golor relotionsbip ol
Lhe lichbing aod catwem. This i becaose owel cellecied Llighl
a5 0[Pl e s0cPmes atk ag 20gls eynal Lo tos als uf

incidanca (angzla of approach). The camera lens eallaces the
a0AEL ELgh [0I15 angde of lcide o ia gon g Gee 2l ef Lee

retlaptiad light. Thes boght reflection creates s bogh b image
in the camees Geld of wiew and is relerved to a5~ Oripht
Field” lighting [sve Figure 4.31. Bright Field lighting can
produce glare whieh sy oo meay ol be oeiul.

Liffuse Frong Lighling

THEruse lighting meras, the camars ok of che main eaflestad
ki L podlect the somandacy Ligbe Mhi i difluged
ffuinkbrored) By e obget surfacs, Phe anple s oo o
rednes glare and sl eatoh sreeng illumioetion: imom the
diliused Hphi.

Durk Ficid I‘:r.l-nl: Ligheoiog

Dark Frald |I%:h plapes the cpmers gt such go extramg
anmle, away I mu.ua awgle of Fellection, that wary Lictbe light.
I3 vefloeted ar diffused to the camera apd & dark mage is
F:rmerd, [Heected derk fi21d [iephting iz ofban wused 2

bighlipht sudree. vnnntinns soch wx semtrars and pibs.

NRackdrone

Yuou can erejis high contonst between the workpieee and
back pround simply by providiog an appropriats backdzop.
Foraxample, & medium gray ohject appems light against a
black baeckygrouod and durk agninse a whit= buckgrnund.
You cab rley alaes Lhe backd ray far #neugh Troem Lhe
morkpiree that ikis 2w of forws enongh te eliminate cluttar.

Lens Selechian
and Adiustment

Horer o Lerrs Wiorks

Ancother fzeter in quality maga lormadan e [ens

ralertinn snd 115A. Tha lens prnjecta tha mage nftha
workskipe ioto the camgro pad oote the imoge callcebian
mlectmnice (the image neruy], The lens must form a chorp,
ewrn, andisoorted imege for consigtent me amirementa to ba
achi=ved A briefdiscussicn af the sobj=cc is pres=oted her=.

- — - — —" o e,

Lenges bevd light rags as they wore oo abn indo glose wind
then genprge o the ylass inbe tha gjr, (The degras the
Hght. rays band dependaon the anpls of 1ncidebee sl the
indites of refraction for glass aod aie.) Figdre 4.4 shows o
Aitnpde leoses Lccsing light onte the iope plune. Tn solid-
slate vides cameris. Uhe lousge plone js 0 phe: bpsanajve
arcwy an wn inbsgrated circwit, A beead selackon of lansss i
available to meet a variety of application requirements.
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Mow g Lans bk
franbinuad]

Ficld of View
Lerns sebection im Inepr ly determi ned ter the field af wics
| FOW) requeired o 3ee bhe full erea of nteveat in ths work

stage (gae pape 410 o determine FOY gizel. W han
considering the required FOV, allow roome for vaudatian in

pRe; EaFitien frmm o inapesti on to imapestion, if applicakle

The FQW g bhe area tfi=]d} seen by the comers aod viewed 0n
the widen monitor, There may be several lanzes capable of
mestiog yaur FOV reguirem=nie. Each of the leor=s has 4
different standodi distense for the same aize FOV (Boe table
44 npr4 Bl

Frure 4.4
Relsdionship of the Foallength of a Lera to
Murdoff Qigtarke wnvam 4 Camskan Frald ot Wiewr

' F

"l o] WiEer

Image
Iwne

£__.

Bimlh YWark=Lages
Haye thae Same Fiekd of
Wayy

Charl Fecal B starca (i wiln Shart Swmdal« 12.5%7m _ens

a—— S1INA 2T Listarce - f S

Cameara

La
)
O _— ‘."\II . P‘ﬁr‘u-i
"'---.._____. h-_:_________._
___.___,--f"'"'""-. 1"\’.; T - Camwra
Lers Ealensian Tubg _-'""‘

Larmgsr “oral Distangg of] Wnh Longgs STen gt - ZTasn-n Lur

stardolff Didtance R f -
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a3

Haw a Leng Works
i LA |

Tazng Hinndolf Dlstanca Freein che Workopicee

RtandmdTis the ideal dizanoe hetween Lhe lens wnd the item
being imspected, The standdT for g miecn field nfview (=
dutarminad bar the Gxed wrrey size smd bha foes! langth of the
Fens The Toeal lenyUh is the distapce hetwesn the Jeos cenber
and bk imop e pelae D pa seeay in Sheacaae) Whan obecty
in the Aeld of =icw are in fecus. Lensee are meazured by
cheir bl lenghh. A lens with o shord fucal leorth, such os s
12,5 cntd lehs, bas a shavter slandofT lor a given Beld of wlew
Ehan a 26 mem lens, Thisis illustrated io Figure 4.4,

The camera shoid e moanied Far esrgh aweay 3o thatl it
does niat ikecfers whth the proeass ncwith the Wirkaings
iighting. Other coneiderations might inclode kesping away
frrmn preds that ama hot pr that emit. capare e duat all of
which deprade 1he peclplisiance o the avsiem.

Lens Apcrture (Fstop) Sctings

Yoo can control the amoent af light collected by the lens
wong e F elop ribg leeated wooand Lhe canmeea Jeoy, The F-
=top agts morh like the po pil n‘Fj'r-urc_-_?r'-_.,mnrr'-.:l'lling the
amannta light that ewmes noennboet wikh the lens

The F-stop ownber indicates the relative amount of Gyhi
that ppsses thevugn the lens aperiurs, Asthe F-slop satting
irereases, the pperture and the briphtness af the image
decreasd. bt bhedepth of Beld (dapih of focna) {nemed ses {9es
Figmera 4.5b & typical seznflars Fostopwalyezin 2 8 4 6 6,
", 11, and Lb. Fureach stepup in Fostap sulucdep. griog
from 2.5 t0 41, the imape brighboers deoreases be 100

Ludjust the IF stap tor obkain the best passible inage epotrase,
after Lhe lews has been (btused.

Mkt Alwnys switch the moniter display to the "Tive™
analaE imTe bafrne adpastigT the caters ensar B-slop. T
de this, bouch the light pen to the top balf of ehe bk Loy
xerewn; copand unkil the bivs analor image appesrs (assuming
e VIBZ sysbem is ocnnected and powered up, of course —
e Chapter 4 for connection and power-up informaticn

T youwr wirkpeece has fealures at deffarent distuecas from tha
LA T wal rmed Longresse the depth of leld. Te de
this, increwse the F-stop setdog, If the inapected surface of
the worspiec= i bazicatly two dim=nsienal {o= io mast
£33ez), 2 langz depch of Geld ts notb aeoesaary, aond Yo can use
smuller T-stop settings.

Nutes When you 2bange F-sipp pattings, srou will baws to
adjust the brightnesy compensation egnge pad thrazhol d
imege aetEnge (2o Chaplee B), avdior agg?u&t.the Lghtahg
intanzity in the warkscaps to awmpen sare
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4 1d
¥ ¥ T
How a Lens Works  Lans Aparturs (F-stap) Settinge
[etim =l

Flquny £.5
Comirgl 4 Bsghinegs aad Oepih of Aold Usleg ke 54500

~ I+

_——
t: Al gre

AL

Lais [reph o 1

Loeaver F-ston watting —Agerbarc 15 groater, iIncrcasirg brghire=ss ard oecr=asing d=pchaf f.la

L=ns Section View

Selecling the Lens Fgr - The Follewing Dnstructions aid yvou in the selertion and
Your Application  setupal lenses tn suit your epplicatioos.

& Dretermine the ficld af view (FOY) size requiramant
The FOWV iz the area that the camera "gsp2" The FOY g
vackhnlar ia aba pe cgae BLure 4,605 ks width be presler
[ L% thonla beiphl (thiy es due bo bhe 3:4 Taspect

ratin' ol the carncrr and moniterd,

In setting the FOV sizg, the FOV sheyld ba Jags socugl
b2 incliode all the warknisos fastures b oz inspeoted, npd
b Aoesunlates For positdonel warlatlom of the woskpicee
dur'iniins.pa-:tiﬂn:s. Bayond thin, 8 mermin of 2% should
(2 to the POV Ao, ik satbng the FOV site, the

FOV ahouid not ba so laﬁa that the featurae of inte rest
canact ba diztinmaiahed clearly in the vides maaibar.
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g-r

Selecting the Lens for

Your Apglication
(continuedl

Figuare 4.9
Aspect Ratio

I aspect

4
Fatlo %=

i [133% i’

ooy RN L A

Tl e —

Exampla FOV caleolglion: Suppnse the fortires of
ihlerest om & carton are lesatad sn a § x5 inch (127 &
127 tn) area. Euppoeae that the pesition wariation 13
+ 1ineh (26.4 mm! —or § inches (50,3 mm) — far both
horizantr! and wertical poeatirming.

Approximate hawght ol the FO'W wodld s

15ip. + ¥in) = L2 [ nargio) = 5.4 loches, or
M27oun + 606 menp ¥ 1.2 = 2134 mm

Appreamate bength of the PO would b (siocs the
lanrth 1= preater | % 1,331 than the heighth

B.d dmches ® 1,83 = 11 2 inches ar
2134 mm ¥ 133 = 283 A,

Thiw rha magnirel FOFY wonld appravimatalr e 8 4 w0
11.2 inclwes, or 2134 = 2833 pon (Nota: Muluply the
BT by 70 whan naag w Oag, Mo 2001-T1 caimmra),

Deleormine the oo dolf CHalwoce

Deetenimitie wourr 1deal carsara ated Loy statndalT (dlslan e
Jdwoy] from the part. This is ften dictated hy o clenrones
reguiremett e gtay ol of the oy 0f woving machineor
Qr WOrkpieces, Fometmas it 15 limited by availabla flae
spgce or oniling haight, or by g requirement to ahrood the
workztage. It might alzo be the standofT Sislane= thai s
sinaply the maat convenisat far 2et0p and Malnb=napcos
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Sefecting tha Lens for
Yaur Application
[ QT L et]

Mate: The size af the FOY indatermisted by bum Gaetsea:
the type of lens, und the skoodoff distance, Generally, far
a specille lons type. tha greatar the standolf, ton lugere
ine PO

* Delercioits Acculdey
Detarmibe the accuracy ¢o which the ohieck musk be
measured,

? Delermine the Need for Extonsion Tiabes
Emme lenzes need ap exteosion tube b oo i oliee
dislzoess. The o lpesico 1obe ie placed betoreen the
crmect wnd lens. IDan sxlension lobe oz nesd=d at a
given standolT, the length of the tgha i listed in Table
d A,

PMpea: Tha = are pachnig e co- Fldiog and colarging the
standpit distaines. Forexnmple, the cameca can few 1he
wuskulage Cbresp g oeiccer o1 priao, Thig adlows
eailatderable freadam in caraera piacerment and aople,

Lsing the Lens
Selection Tables

Lerns Sefacporn iy
FOV 15 KnowT

Lans Sedeerion iF
ALcuracy 5 Known

Tntl; & A can aid yau in s=lecting the best Teos MW youc
pyplicotinn. “Phe faral coluran cf the wbles liste the height,
then width. for FO'%5E The second column gives FRe acoumicy
to which an object will be meazured greach FOY. The thicd
vilemin gives Lhe pieel aize ¥ ol may use the 1able ‘ased
upeh & Eaowh POV or a dezlred asearacy.

Tq use thg leny selectiog fble, il the Y s Kovwo,
uye the fest POV (listed 1o th= licst columo 20 e Lables LEal
i5 largerthan the FUPY reguired,

Qb Lhe Elght shele of ehe tabde, Lhe etondod distaece for eaeh
less s akowo Lo eash BFOW,

Tu e the leos pelection table §f thy desired aoyuracy

vl the measurement 1z koown, fiod the desired aecuracy
liztzd io the zooond oclumn of the table. The quircd [0V (=
liztad in the first tolumn, and the Jens standod diztancs iz
ligted in the right colurms.
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Lens and Camera
Sel-up

Workpiece Pasitianing

SN Workpiege

When meunting pawe camers and lena aszambls, act the
Frontof the Jeos of the camera at the stan dotf distanees list=d
in tha table tor your field of wiew. This distadee iz on
appraximatinn; ik will get vour carneta close tc the idaal
lucation. From there, focus the leog wod el e F-gtop foy
mnxinum ¢larity and brightness.

Exavntpla Ona

Tha destred MOV 3 3 by 4 lnehes (T8 102 mm) lefernog to
Table 4. A you can was 3 varlety sFlenses, dependiog oo the
pequited atandoff distanes, Fo- e standeff distancs of 27.2
inches (G830 coen, foF exataple, FaR would ;v ee the 33mm lens.

BExample Twa

The desired sceursey nf mousucesnent s 216 of an inch. or
083 inck 1.6 mm!. Ehe clogest valucin the table o= 000
W 0THLET = L.T2mm) writh gn KO ot 4.5 % 5.0 mmches
(174 % 152 fmy). Rzlerving to Table 4.4, for o stiodnedd
dislaswe of 12 [ockes 1458 mm ), for example, you woeld vae
the Z5mm lena,

e R

The presentatien of the workipiaes within the VIBIZ madule
Fi2W can Fall ingn inkn ane af two cabegeroes:

1! The wrorkpbece 12 hot maving 494l duning inspectian,
21 The workpiece is moving during inspactivo.
It tha workpiese is s8] douriog lospeclon, the staging of an

inspecdon application is prosrnlly eimpler Lhab iF it 2aea
maving- Both cub=goores of pesiliobing are deseribed belowr,

i — - ——

Whean tha wrrkpiecs is still, the cpimum seb- up wonld be ko
poation ke workpiese in fronk of the camera, with a
klarganis of less than 1% of tha FOAY. For cxample, 1o a FOV
of § * 4 lnches (762 102 mm), the tolerance would e © 1732
ingh 2073 wwem), T tha chjacl conmat be positioned aecorately,
b= VIBIZ towlud X and ¥ ek gapestenn benaed to

et pensdbe [or pieslkdon vadationg, Teis desirable ta Medure
the wockaiecr 20 thot the varivkon 1o Aukkpiece locagien
will b les ian 26% of Lhe FOFY, (Mote chat the wse of these
flaat ga.ges tools slightly inarensss the time regulesd w
inspect each work prace).
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roving Workpiece

11 the warkpiere i% maving, n strobr light, is probably necded
to “lreeze" the warkpiece's malion in nrder to eliminete blor
io tar imuge. & sktrooa lizht is positioned in the sance
mianoer asu flucreseenl ar ineandasmant licht, The VTH2

madula's S2robe putput. [ocaced on che YT awinganm,
miust be naed ta rigger cha atenha Light sk tlea oneeast Linm.

In order for the ateabe: gk ko alicigale Blur io Lhe ioesge, at

sl be dvuch hrighter thun the ambicns lighcioa, A eovar
ar shroud vy be nesded aronod Woe warkedage o sduee Lhe

ambient light. 'The shmood ean alse pravent the strobe light
finshrs from becomlongr a dlsbaclion Lo pearby workers.

Ta determnlne wleiber o cteobe igkE s peeded, Best cnaculats
the FOV neceasars for tha inspecticn. ‘Then find the size afn
pizel tor that ¥01Y osing tahle 4 A or 3B, Divide the spead of
the wWirk picce Lo wneaes dor mm) et seernd by @ sacanes, IF
Lhi crwiclz is graater than ona-halfche pixel gize. a sobe
Ll shoule be used.

Examplc

Byppose the Worlpiece Ja s ring with adinmetze nf 2.5 inches
VRS mun) madng RE & Spsed 4[5 inehea (1524 mmi per
geoid. You seler) an FOV of 3 & 4 inches (78,2 % 10OLE
mr), Freoan talle 4.8 or 4,8, bhe pige) pise 500015 = 0.018
ioches (CRR] = 406 mom,

Liivida the spead of the worlcplece, & itk es (1524 dee) aer
second, by Gl seconds:

finsaee. + Bl sec = M.V ingh, or
LG: 4 comrsec. + Bl sen. = 2,534 mm

The rasult is grewter than sme-halfthe pivel aime; therefore. a
strobe light (5 need=d. The werkpiees speed wauld heve ta be
lexs bhon 0.5 ineh (127 mre) oe poccad Lo eliminate the need
Tor & acroke gl co thus caye.
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Using Filters Wnth
the VIMZ Module

Lens Flllers

Lightlng Fliiners

Filtrrs wre devices wwed Le slipgiegs v beriarenes which
wau'd appear as nolse in an lage. Lene and YHighting filkecs
myy be geed ina WIM2 medule appllcatlen situation.

A colured lens [illac vang e weslal in an appuieazion sitnoticn
that requires g, certain coloeed ipem testond oot I0 ol ave
inspecting sbiny, maosparent, or transluvenl wirkpi pega,
polaelzing filters can ba valuable. Feutral densicy filke o e
he urad to restrict bhe BErcus oc depbh of [ield ol g Less et

Use ananfraced passoc cut Slter i your wer kpicer 12 heated
nrif yoy wanl tpexclode ambient visible LighL.

Photogranhere hasve uzed lans filtars for more thuo o
metibatw, The techniques tieyr bavre dewreaprd nre &)
appluzable Lo ssachine vizian, ILis beyand the seope ot this
navrwal to dizcuss the n3e of lens tilwring in datail

Lightirg Mbsers ot ales be gzed, of a combinatan of lighting
and Laps Myers h b waad, For acampla. voi con Lght o
Auworesceot work piace wibh ulbraviclel Lght and observe the
wigibla light 1L e off, Yow cam alap illurminate the
workpices with herizontells polunized light ond view
throwgh a vertdead polarizing fitker,

Whorkslage Shiglaing

Ta epptenl contrast wnd shudews you regd b eneloss (shrood)
the workatapa, This prevante stray raflections aod shedews
frem intertering with the amtameatic operation of faor
sysilem. Shrouding ale pruvides 8 dack black baskground
which can Inerease 1he contrast.

Tt L2 alim goced practice to Bave apy AEtores clope ta the
wrrkstoge fnished in s Aot black calor. This prevenis
ralbections wnd the fesulting wneven Lighlagy. This iz ihe
rersnn that camerp Lenxes are hlack.
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(Thoa e Ionlenslonally left hlande:



Chapter Connection
and Powear-up

Chapler Objectives  Thiz chapter provides pridelines for insstlation 2ot
eonn retinm nf the WIM2 module und penipherul system
comaprrnenia, deceribes posrar-up indications sod chasks, and
Gagcribes tha VIMEZ LTI iadicators and swingorm 1O

VIRZ? Spstern The pracedures in this chapter relate onls wo thoss
Eﬂmpﬂﬂenl‘j comprnents tht are part af the WII2 machine visiun
sas e, Tuimely:
VI2 moduls, Cat. Mo, 2303 VEM2
& 17T DO ceek:
PLC 1771 B0 rack
LT7e-P vavk (stand alane=)

# [Chaasis power supply 1y of a number of cpitahle roower
qupplies?

v HErwesal LES YIHC powar 30pply fene of several suitabbe
poswer supplize. depending an line inpat valtzge)

& DNMMonochrome video manitor:
9-inch, 116 5 AC, Tat, Mo, 2501-IN9
O-inch, 230 WAS, Cald, Mo, 2301-NWar,
1#inch, 113 VAC, Cal. o, 2301-MNE.
# Liphtpen, Cal. Mo, 2801-I7
& {prera:
Cat Nou. 260L-¥YC
Cot Xa.5B01-1
& lnpcrpoonegtiog wicesand ouble
Additional eamponcnts may be required far some

inataltaiions, These =il b2 pdentifled whers apuopriate in
Lhie chapdar.

Connecting the VIMZ  Before youingtall your VIME system st its factory-floer
Syxtem Components  site, youmayr And it usefic] 3 connect the basic omponents

temporarily oo a workbench or tabletop. where son cau
peciorm o comnection aod power-up check. Thers vou con
alsa met aoquainked with the VIME nasr interface and the
Tunctional featured, uod ceview the @et-up technigues

preastbad Lo bhis matuad.
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Chapier 5 Coanection and Bower-ogs

Raquiransents for

installation of
the VIMZ Madule

hastailation bntnoan
nrtalled 1771 100 Rack

Thiz section dizenzsee requiremeants fir lAstalling the Y iR2

weadnle incoa L¥dL IO vack, oFa slavdalane rach, such ws
Lhe Aliebn-Bradley Cat. Mo, 17T1.PRC.

Tnatallatiom of 5 VA2 mesdole bt a0 iostellad 1T7L LD
rhek isdependiont spon teo vequirenents: availabilicy ofslol
snace and availahiliby sFsutffisient pover.

Availability of Space

The VIM2 moedule requires 4 odile posupttwa pdjnecnt,
vivanteluksd en which to be mrontes. THynnr existing 1771
LA rack doea ook have bwa adjs cent amply slets, 5ou have
Er0 0pIiots.

1" mequire & larmer rack:
21 peguite gn additional Fask

e vk Jocal Alled-Bradley representative Enr drtsils.

Availahility of Sufficient Fower

IZvnur existing 10} rngk haa the pegaived apacne. oext
determioe whether the exieting pawer supply bhas ancuzh
currant tasatizly the WIME nwodule. The VIVE ouedule
raguirss ¥ ampa of cureeot (mnxim uia L wden b opera le.

To det=rmoine if yoor power s1amce has suldent curoenl,
sibicact the tobad amennt af current conaumed by ezch
individual rimpnnant en che tack 430 individaal uaik
ducumentutipnl, ather than the VIM2 madula. feom Ehe tobs |
ameont of carrent cocput frow ot pavrar source (so0 poiwer
supplF dovumettation. I the resulbaot number is greacar

than or egqual 40 5 amps, sufficient sormeqtis assilable.
T2l Curreri Duput - Tota Qurreat Comsurmad = Available Surrent

If yeur ssisting 1771 () rack dozs not iave eouugh power,
rub have bwn nPI:.innq.-,

13 employ o lorger powye awpyly;
241 gequire ab additisal enck wAth powor sapply.

dea your local Allen-Eradley rapressotative for details.
If vour IO eper mesks povwar and ERACE TeqULrktments, Mo

ean inatnll yonr ST 2 modwle | wse *FIWZ Modo e
[metallat-nn™ in this aoetion ).
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5 ¥

Regquirenents for

mstallarron/mia a 17719
Stangxlamns MO Rack

'CF ek i Tans pihn

Aewnr Jupply inrtallatign

VIS MOl I Ea oy

A standalone IO rack (sovh a3 catabes nomber LTTL-FSCH
hae foar 2lnte, ten for tha VTS mndule and owa for anin-
rack pawr=t aupply icatalog aumber 15771-F3 1. Sinse the
slandalons unit iz gel Fonatainet, thara 1vAll alwass va
cogh speee wad cusreot. Fur add:biunal rach jostallation
ioformaticn eafer v the docnreantating 84000 pan yin g vope
standalone rack,

For infurmatlon on B0 rack installanan, see doe e e
1771-4.5, "Mouoting bnstructionz for 1771 10 Chastio and
Powrer Suppiv,” and 17T -4.1 "l}ruundjnu aod Winrg
Gnidelines” R=ad these dacubbeots before ingtalling ek

= g

CALTION: Ground 'cops eer sericusly impair
ibe perfuraemo: of Lhe W IS medule. Eosone
thet proper grownding aroeedures are Eollowed.
Heler toCat 2 197041, "Grunoding and

Wielog Guridellwes' for corve|, grounding
provedioes.

klaay FLC systam poweer supplies ats gvailphle for ns: by
the ViM2 madole. For lofrrmakion an the Iastallacian of
specl fie: power sapplies, refer t the goenmcntetion
seaHnpaning that peover supnly s well gx Cat, [No, 1770-
4.1, "Crrounding and Woinng Guidelines."

This section provides puidelines for installing the TTRIE
module.

WARMNING: Remove pyaters posrsr hefore
aiberrptlng inatallation of VIME mnduls. Failnre
L du so coay result in el=cirical shock.

1

Uye of Keying Bands

feving bands are ahlpped with each O chaeis, T of
beyn bands s weeomenend=d. Use ol keving buods helpste
praccatt [netallacion of a odels Lo the wyoag slas, Keving
barde =t be Lnseabled and n:p]ﬂn::] vith nendte-nozz pliers.
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IFitdd Modute msfaliaton

frinAiAmenl)

Inatall keving bands before installing 1w VINIE nwwinle, 29
tiol lpwes;

I, Eash WTW2 medula plegeimks ten addeazzingg slata op the
backplaqe (t#o pet slat] - determins #hich pwnslets che
VTR wrnadut le wa Il peaziage s,

2. Enutull two keying buod = on che top right spcket af the tac
alota waed by tiua W12 modile. The sockat hes queide
ourmbers aluog the rivbbside to aid in the positinning aff
tlve hewving banda. Tnacall kevens babds e l'ween numbers
18 13 and 26 26 foc the Y2 madule (se= Tiguare 5.1}

Figure 5.1
Irs 2 xion pt Kaying Banok

(
\

3

.q\-\?‘;':_'_

H“H

gt Kemidng
Randxin
thers e b

g
locatrrs

-

Top Right
Rachp|ane
14141
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VIM? Modwle InstaNaiion
¢ pr vl

Settiug the L0 Chassis Confipuration Plug

Many 1771 I} chassis contein @ "configuretion plug." Thia
iy @ stibes- pio jumper located oo the chassis barkplane peiar
khe PLC conbrollar ahel, Sel the vonbgurbion plug to Lhe

Y {ledc) pasition — covering the middle and left pronga —or o
bhe Midright] pusidicsn = cowerisay Lhe wicldle awd righl proogy
— drpendiog ob the presence of 2 PLC and power axpplics, as
follows relet e Figwee 6.2):

Set e ™ when gither «
- Youpre using anin-reck power supply medole, or

- Your zre waiop the YVTBE owedulershio e chasses walh oo
Bl prOcetuT plaepent.,

Girt to 27 when —

- Younem oz ath an sxoernai pawsr supply and n S
cantraller.

Figure 5.2
ipuralion Mug S=ttingsdn 1771 10 thaddis boclplame

r [ i::.r ] o

Ly
PLIAER SLIPP Y
kIGO0 _E I

THIZ S 455157
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Chapter 5 Cofnection and Powar-up

vikt2 Modute Installation
feoitpnued}t

YIMZI Module Installation
Toinstall the VINE oiasdule mots the 1752 chaosis 1xee Fiyure
a3l

1.1.11'1'1 opeds the meduls Jogking lakeh gt the top of the chazaia
elat,

O [neert th= module inte the slota, sliding the masd nls alnag
the plastic paide oo the 1op and bolban al sach glut.

Maote: Do Bob fonte the rmedu le inen itsbackplene sacket.
Apply fizom and gven proseots o Ecai i lota s socketa,

& Aafter tae VIME modole 12 s2ated in plave, vlose bae mgdule
lorking lateh.

Ac this piabl the VIMS inodule has been ioatullad. Mext yon
will cazinecd bhe ridea camera, viden mnnikor, camara poxer

z1ppdy e Lhe swlooarmd, und swnearm.

Figure 5.3
tarallayap of the VI Madule

BLIEL
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Camera Companent
Irectalla tinn

Thizs zectiot daperibes inatallation procedures For the wldes
et mable, Tehs and eviension tabhe

Lenaes

You hawe the aption of using any of seceral lenzas dapending
upan yvour application peeds, Bee Chepter d for infamation
regurding lens characteristive and ¢ pecificn bions; 4 lse refer
tothe Froduet Dete sheet, Fublestion Mo, $B01-2.6.

Mee Bigare .4 faran iustication of conen and leny
canbiguratices Adl lebses iclade an ostnllalion and
meintenancs nrrrenen beole et Tansalt voor becal Alles-
Bradler reprezcotacive for additiopal infurmation.

Caera Extenaiat Tuhes

The nphianal camers exernsian tubes (wee Fignre 7,4 are
ue=d tr alter the imoges el length. This ndlows wou to use
the lensea at chorrer distances. Ee& {Chapder 4 [ar leds
txtension infrrmation. [ostaliatsn iz=timictions i

prrvided wich cach unit,
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Camerm LComponant
Instailation
fecntirrerad)
Fiqure 5.4
_ Typhead Camova Comiligurations

C MOUNTLENS

Cat. Na. 280t-Y'C Camera
_T

N

L‘_[I]]]I|]]JJ]]EI]I[I]]]]I[I]]]]II]JI_’'

ExteEnsien Tuks £-MOUNT Lend
JHEOE-M 1 ZB01-ML1 [25 mam]
[ptamal] Z2B0A-MELY [12.5 mmil
ZBON-MLS (12~ 1% m zoam)
ZR00-rE [50 mm)
CMHINT T
PHOTAGAAPHIC LEMNS PHOTDGRAFHIC
Lens Adapter
ZR1-MX
Cat. Mo, 2801-YC Camera ' }
\"- —

i

T Lf- ' =
/ —

=

b
- L ¥ s
I-\'l"'inn"

Extension Tuke
LN
; SHI1-ML 3 [1015 rutm)
(Qptignalh ZA01-KL4 [55 mm]
ZB01-MLE [35+ 710 M ]
T80 1-MLS 160 mam)
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Camera Camponent
Insiaila tran
[ Eurrrn yuged)

549

Connectag the Camera o th: YT¥2 Madule

Conogeel the camern 1o e WINZ raodul= thraugh the 12-pin
camera ponmactor eable, Connector fabled are offared in
worious loagths; reter to the Praduct Tata sheet, publicolom
b, ZAOL-2 4. Lor cotvineclor cable inlirmatioa. Ta onooark
the camrers cahlie:

1. Flogthe male wid of Lhe cabde iole Che CAMNERA igpoat
jack op 1he face of Hie Y2 ioodule GSee Figure 5.6),

'

PFlug the ather end of the cable iaka che 12-pin outpat
jack on the back of the aeners (eee Figare &0 which iz
labeled VISMON SYISTEM. IF recistance is eocauntered
remlign the pins And try ngpin,

5. Toremove the cable from its conueebion, slide tie cnllac
af the ennrocetor back towarda poo whale polling vhe
cihle aut af its jack.

Figure 5.5
camera LG Loty

Camvird Rear Whew DeCIh/En L SyHe -

[ T InsertCameom Caklg
Lo o T B

@
O,

—

S
s

. e
¥ideo Qut =
Nea {onnecti pns

Mot In spder to operats. the videqa camiera Pequires an
exteend| 12.5 VTIC powaer sourea, which must be connectad be
the VIM Y ondule swingrrm. SBer bhe saction svermng
cobnestion of the catteya posrer supply wivder "BwWengdacm
Inztalisgion,” thiz chaptar,
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amera Camponant
nstallatan
{continged)
Fiqure 5.6
_ THe WIMZ Moduli, Poci phirald, and cobles

WARHINE: Olwanr s or 8l peeser brtare amemkling

i

11GHT FEN
4an1 NY
SHOT - BH R (g
JH0T - 10|
VIRED SRHITOR
=in-m
M-
o1 HA]

VInED (USER ELRLUER)

M

ﬂ-_‘ MACHINE VelkiH
ﬁ| -1 CAMERE
! L

1 o 1 Ly
1

EAMERA ZHH -¥E, -'-'J:n; CAMBAL 2B01 ¥

CADLES | LaELEs
A-weE |y | oEadouedd g
LM -HEA (1M | SROALNCS  (ndd)

—POWER CORD JE1-WET (MG | 2RA.NC1E ()
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1T

Video Moniidr Cannechion

Connect the mcmae hreme wideo monitee ko the VIE modole
with g BN bypr coaxinb rehle xee the Preduct Oatn sheet.
Publication Lso. 25801-2.4 for more inferma zion oo cahbea),

Moie: Barnove cha suter plastic aepzen shisld. il any. thac
wiay hore comma with yewr vidan weanitar, Tha shiald mayr
adversely aftect light peo operabion.

L. Coonect ona end of the cable to the MONITOR ronoacter
an bhes Facw ul e Y IBZ cosdule bry alisoiog Le slobd o e

fontectar wich the cylindrical beyaaon the MONITOR
ioput jack TersLclockwize Lo loch.

2. Conpect the otbher cnd of the cakrle to the Line A "TIN" jeck
lewentod om the reer panal of the meniter (se0 Figure 5 1

1, 3epthe LMK A pwitch an the marttar hack panab g2 "0~ ©
4. 5at the manitar CIWE bcton Gan fha frarc panael tn 4

&, Sul the manter SEAN Butlon Ly uaderesan,. Thiv wllowe
vrui tosee all the way ia the rdgas of the image 1N ata:
Adjusl the cnudilue baghinese and cinkrast latec ao

NEcEdsETyY, Whed viewiog IMeESs &0 the menitcr scraan.,
Be pure to ek tbe briphtness 1o o Llevel bright envugh to

allow the gl pen to pick the eans an the aomneen).

Figura &.7
Winaa honhor Yonneoions

i WIDEQ 1

L e LINE B

. e bon
|
- 9
L@ ouT @

-
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Light Peninstalanion  Akbeeh the lzht pen (Cat, Ivo, 1201-207) o the VIMZ mecule

mee Figwre 308,

1. Aliza Lhe clear plastic plwg on tha and of the ligh; pen cood
with the LIGHT PEMN Jack locared] on the [ace of the VIMZ
module (s=e Flgues 5.61;

2. Tusert Ebe plug iote the jues; i renstaoce 15 coounle mid,
ihe rzleage 1ab may et ba properly seated in the sint

A T erzroyve che Jeghe p2a, presz cha releasze tab while
pulling the plug oot of the jack.

HuUra 5.2
Legng Pan {Cat Mo ZH01-NT]

Swingarm  Plee eection deserihes the mwinga rm T4 cnnneetinn devics,
EwAn connactiona are dizewasad 83 well as swingerm
installation and raraoval procedures,

The swingarm [w== Figute 2 0] cio be dizoaanected and
remouyed oo Lhe VT2 mwedule sathoat discennect og anor
monogcied wiring. This apeb(lidy enablas o o Pebhore o

reploce the VIKE medule withoot havlng b dizconnact and
reconmeet AArng Fram individual reminals.

Mata: Ulze of shieldad cablas is kighly recommanded for
coemnecting any and all I devicee t the swingamm; shivlded
cablaa rednce awaceptibility to electrical noise,
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Fwingarnr indtatiatian  Tainstall the swlogarm gnto the VIFEZ modyls;

WARNING: Bemoxe: aysbam pomrer balare
afcmpting inatallzton, dlzcansartan, ar
removol of tha swingaran, Fadure tc do sa mow
reslt in £lectrical shack.

1. Reinoy e systam power.

E£.8nap the lnwer and of the swingarim | the (-shoped
brackedanta the borzoota] bar of che [0 ehassiz in e
wrey beneath the VIME Indicabar L ELs (50 Figure 5.9).

& Pivot tha swihgartn upwacd ansd snapants the ool
conmectob edge of e YIM2 medule (sae Fimme 5.10).

Ta dizeonmest and remove the ewin e
1. Remowe gyutem pawst.

w. Luft the release rab Yovatod jusl browath che ¥ iM 2
indicacor LEDs.

Motez The swingerm releasze tab vequice; o Fuir nmaunt of
pressure; e carafinl nod to Lily 1he (ub tog hard becaugs
darmn g Mey Decur.

& Todisconnect the swingarm fram the VIMZ, pivol 1he
awingarm dewnward and out of itz zeatlag 1o the VEAD.

d.To eomplotely remove the awingarnfesm the chacssis,
carafully pull the swingarm fror the chasss hor,
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Swingarnm installatian
{rontinecdy

Figurz 5.9
Instllgclan of the Swirgarm

xiam.

Figure 5. 10
S Qarm Latdh Con

ik
[, ]
Ju
E
]
[ |
-
]
.
]

|_IEFEE B
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F-15

Swingarm Canngctions  Swinzarm boominn] gesigamen s are lisked in Figure 6 11:

Figure5.11

S PR T -

Fimad iriree TsHrminals

Terminal Function

14,5 VDT Canvgrd Powwgr [Mput

Camers Poweer Common

Trigguen Topul 3.3 - 32 %0 |

Trigger Input Commaon

Strabe Chitput TTL
@rmbe Comrman

—— . - _—— o — |

Decisian Outpat 3-32DC 108 i

Decision Quiput omenan

By Cogt 3 - 52 WO 1.04

[

Eus-].' Cll.l1.|:|l.|lt —OMmIman

L':'EIEIITII'I'I L||'|-E Ll.:ln':l L B LT D e TR IR 1Y

THE S '™, | O WP H. LML

1 | |
—t ] el ] ol
. Ilﬂu:ll:ﬂ"\-l.lﬂ-'lm ] Y| A =L
1
1

CLH [Carman. Line Hlgh} A

R RLEERY

Uee wyith 177 T-WWE Wiring Arm

A

WARMIAG: Always discunoer] the sfiiogarm
from the ¥TME module befors connering wicss to
oT diacornecting wires Irom the swinzorm.
Temove system power befare inskallation,
disruoncyyun, or remepdal of thes swingarm,
Failure o 4o axmay recnlt bn elactiies| ahock,

- — - ——

A

WARNING: Do not uss the Busy output
Mterminals? eod 101 to direstly eneroizs cxternal
equipmaent. The B usy output s energiced during
prwret-nn and pesst o indiesie thal tha madule e
not vet ready to pecform ao inspectioon

l>

CALUTIOMN: Talco sava ot ty migwir high
volinpe AL power ditectly 1o any swing arm
terminal — connecting high woltag= AC to any

SWITLERIT b rminal ean reauil 1o serius danage
b the W ERE module.
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SninQarm Lonrechians
{0 LT

Ui Jialloard g deseribes pach swingurmm tecmiéingd in
furchar éetail:

Camer Power Supply Inpul - Terminalx 1 and B
tn nrdar toosupply prwer tor the camers wsed wizh the V2,
un exteroal 12.6 valt prwer is eoipuitad. {nnnar: tha axpe-nal

power supply Jor the camera to tarpilbals 1 and 2. The
Eallnwid ng prwar auppliag can be usad

# The Cat. T, SA01T-PT poeater au Ly tpes Figurs 5.2,
Inpyt ling wyltoge 35 132 VAC (47-63 Hz), Outpukiz 125
WD, 12 A peandbal resoaih pewe: for lour caoee mues).

# The Gal, Mo, ZB01-FE puwer supply. Input line voltags
170-2G4 VAC 45-63 Hzb, Cratputie 125D, L2 4
bacrnaal feouuph poder Lo [ur pemerwes).

Birtd: Fem Prodoct ate, 'ahlieation Mo, 286 0-2 T_for more
dete Jod power supply ypecelizibinos.

WARNING: Harnove VIANE 2 ystem power and
powce to the external powrar supply befors
allecopling iozladlalivo. Failece wdese may
resultin zlecirival shock.

Figare 5.12
PeHstEr Supaly, O3, M, TR

Fo=ala-d
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Swingarm Connections  Camers Power Supply Input-Tarminals 1 and 2
franfinand) Trennnaest.cha Cat Mo, ZR01-P1 pnmer sapplr ta tha WTHTE
mudule, fullow this procedure (see Figuee 313}

1. Make sure the YIME modubke 15 not peescmd up.

2 Maky sire the pidlachal pearer sepply Wil i digeobme;baed
fromt Lts power sourze,

5. Liseasnecl the WL 2 ITas the v LW woduie {38e
"Hwingaras Installation"” thiz dapter). I desived, eenaove
tha o ngprm rom, the chaye s bar comp lebehy.

4 Cobneet pewar fnpply termlbals 34 and §to poarae aord
fowr liges Dnpul WAC, Conbect tectninad 3 ta grroumd.
Conners terming| 4 b A line. Conneet geeminal A te BC
nouiral,

O.Gonnges pewear sepply teradoal 1 éa swingarm teroagl T,
Connect pewar sUpplr termioel £ e swingarm terminel 4,

6. Franatall the amiogann onto the Y IM2 modules (zee
Tharingerm lostieialion " thisehaplerl.

Fupare 5.13
Typial Wiireg Frir Commita Foresar Supily b Camara Powar Inpy]

Lai. arg. 230H-21

o ey
4 @: 1.
-1z | {5} 3 =
::T"::r {E'_, I S, 1z Grd
r.mpﬂ E,'_I — 43} 04 (acunc)
@ @ AL Rt Memutval]
S s
Pones &t
* Card
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Fwlnpgam Connoctans
[c g dimypalt

THegar Tepiir - Terminales 3 and 4

Lnnect ectornul tnigper ioput devices by derruoals 2 and 4.
The trigger stgnol must be held bigh for 3t boaes 50
microsecoids for the rigger ta be recopnizad,

The axternal togger inped sighal el by frate + 330 0C to
S2 W (the Internal resdstanes of the tnigoer inpat is
cijuivalent to a lkchm resigtar],

When the tngger iopul ie high, the 5W3E TRIGCER LED
goes On lprovided the trigger input stymal supplies ab least
10 ma careenc: L the icput rarrensz is less than L mo, the
W TRIGCER LED daea bat go O,

Refer to Figures 5.14 and 5,15 tor bypical wiring fer currenc

souree and eurrent nink seocor inpuk devicee.

Bots By ing poenling the camera pasrer supply (b2rminals
L and 2}, you can use 8 pushbotton ws o eigger dovece. Soe
“Fuslibuton Triggerlig” chie chapter.
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Swingarm Conneclions  Trigger Inpuk - Terminals Fand 4

[cmntineedy

Figqune 5. dd
Typic Wising for Current Sourcing Sen=or -
Trgaer when sersor goes O
S e
"W : +
@. Source L“"h:
Qutpert | i 1
« e {5 o | e
Tri PRIy
Ly ol SEnsor
o 1®
N - Gnd -
Swingarm @ _— s
g e
Trigger when sansor goes OFF
@ Fugpdy
@ 1 - +
+ 01 E Fl- 1o ] H"":
: Dt !
Trigpger 2 Py
- —r— —————
Suppl
{E} SEmaor el
-‘:" R
(& —_gnd -
Sremgakm @ i
e
@ B = Redoior, dTD Gnms, trphial
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e |
L w
Swingaim Cormections  Trigger Inpak - Torminaly Jand 4
fcantimuedy
Figurr 5.15
Typlos! Wiring for Curen Slnking Sansar L
Trigger whnen sereor goes OFF
[ sumpiv
S m
W -
@ Rl
LiE | ————— Paer
T|l|g.;qr @. vk i TaIpr iy
Toe |05 Dutput o
@ i- Snd a
Swingsirm E} e — l .
F:-‘ R1 = Rgsister, 470 Ohms, typicel
Tyt Welben F=mnoo- goe s S
G:I Supphy
Y b
_* :]3 E} Semaor
“:g?!p.q -& e . Foagr
S Sink 'i supnly
Cutput 1
4
@ }-End _
Swingsam EI . !
A
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In
a

Swingarm Conngetion:  Trigger Input-Terminals 3 and 4
feonitmuaolh

Pushhutbrn Triggering: Yau may want ta trigmar che
WIM2L modile usiag o puch bubton conncet=d to the
swingarm. Thiz ia useful lor lab teating and ypstam
:i::rl:egmtic-:l_ Tern examples n‘l’l:rigg‘u:ri.ng CRTEILLES 52w
pravided in Figures 3.16 and 5,17, One is a "single ahoc”™
frigger which inllatsa s alneke Ihspedtion ¢ypde aod the
rither is a enntinuons rigger which repeats cyvcles as loog as
the DPULLain 18 poessed [ Marke: 'L e mood o le mgst be zetoop "SI0
TRICG" tnde = e Chapher 3 - bo wse the pushbuldon trizeer
s shwwo).

"Atngle Shet” Fush Autten -']"]'!:iﬁc'irnuit.-ﬂ_in_grnm degerihes
the conhaciions far 2 push-builoo seitch whieh you may
uttach to the swingatm to manoalls contral ripgering of the
VMY medule, Ube meduls st be et b "BW0 TREZ 7 criods
o m3e the push bobbens leiggee as showo.

Frgure 5.16
5 gl ey Pashebutit Sircuit
Awimgarm
+ M @
Camara P, _‘.-"/
- 02 =
+ 03 @
Trigger
—-na @ 51 w Momentary
Pl brtna
+ 05 @ [narmMly open).
Simbe vuch oy
- | A8 Cort. Wi, BOD-AM 4R
o T -A M2 B
ar |
Desision
- |
o [©
Buzy
SIS
CLL 1M1 @'
aHtz  |&
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Swingarm Conmecdons

Icarmiree=rl

Tripgar [Ioput - Tarminuls 3 and 4

“Catitinoows " Push Bertton - Tha coutinuans i ggec will
rap=nk=dly cyels ko VIM2 mexlule s lang es the posh batlon
iaprezsed. The Muay output is used delaop back a Trigmer

sirnal.

Figude 5. 17

“Corinuous” I’_ush~hutl:|:-|1 LTt

+
Camera Pywr.
= )7

+ 03
Trigeger
- M

+ 0%
Sirpibe
-1

+40T
Racision
-8

+ (&
Busy
=)

Ll 11

i 12

SwwiTIQarnm

T

AR R @R EE

K1 = Hopeyangs, S0 O Ak
£1 = Whiamesh by PuSH Burmon, Hormally opsn.
-l g pRg. BO00-0 b R oo B0 A KT A

Mpwerd = NO TR et

CAgdgd o Frigaar Qetlllaclons
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Swingarm Connections  Sirobe Llght Ouiput = Tarminals & and &
fcontimuedd  Thizoulput provades a b voll TTL stroke light dpeaiclyve edse)
trigmer Tha stroha trlggtr grinle muss be af shiclded type
barminated {tc 7.6% phmy, typicul). Zhiszlded cobles
rediece tolge asd ictarference 2n4d are highly recomresnded.

Noter Refer ba Figure 3 13 for trpical wiring boon stroba:
light trigperinpul,

Figur= 514
Typecal W ring fqr Straba Sirtpad t4 $trobe Tragoar Inpat

Swwimgarm

Stirdbmes Eight
Ehugldad Cablg
e
NI Strokw
r 3 AT
Zirghiy Toiygur fﬁ,}%ﬁ ITI_II'1EI=.1IP~'
- 16 - — P

Al = Rexisbar, 7.5 ¥ Ohmo. (ypical

] ) (] (2] (V2] [ ] Pl o) [ e ) (] [
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Swingarm Connedtlons Declsich Outpul = Terminal» T and 6
feontnuedy  The VIME module wucnuoicoes summary aesepsTeject
reenils Lhruugh the Doefsion disorote sutpat bit. 2nd through
the Deegion tarrilnal on the swingarm The Decision
trangamits norggent Sipniel iFany of the peceptatios canye tests
[rr Lbe Lin= goges. windows, proke. or math tode Ml

The swingarm Nariginn saptput tozpte ONADFF cocording to
the teapeciton resil?. Thiz (2 an apea- oollector transiztor
type cutpul, erfad fnw 2t B2 VTHC, T ampere. Aocopt =
Breerseor LEDOFF, high impedanca (approximate by 1
kohm;, REJECT = [eoivior LED DM law impedaneg g
comumon,

Pofe: Youeen use the L20 VI cidiers puwer as 8 corment
sosse Tar 1he Decisicn cutput. Refer tn Figure 3,143 for
ryplral wiring woa 1771 ibpuc Twaca,

Figure 5,19
Tyl 'Wiring for Deboison Dutput ieo 1771 AE Inpyt Bodrd)
Swirgierm
« U G}
L Fo
e wf::lz @' 1771-IB Input
o
@ I — O eomarngn
E} —
@ I gt
+07 @
Creclal
e [©
&
&
S
O
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Swingiim Connections  Busy Outpul - Terminpls Bond 16

fennrmuadl  The Busy sigmal indicates thit the madule: is buey mad &
dacteion i panding. It comes o 85 6007 a6 the friggesr haa
hyary Pcriwad and goaa nH cltar triggar hen baan veaat and
the Dhecesior aulpul ie setiresel. This fe an npen-calleckor
branaiator bypeo aulprak, raded feed o 32 VG, 1 ampere.
Buey = low impadance to common and Baery LED O, Mor
Buxy or Remdy = hiyh impedaocoe (approcimately 1 hobm?
and Buyy LEDOFF.

WARNING: Do oot use ihe Buay output
{beryuibals 9 snd Lik) to divectly ener@ize external

equlpmett The Zusy owtput 13 enerplied daring
power-up ond resel 1o fadicale Lhow Lhe module 15
nrt et rasdy to parform an i nepecti oo,

Mede: Youcan uye Lhe T2.5 VD0 camera pinser as 3 currenl
samrce for the 8 rsv output- Beter m Figees & 20 for tygienl
wiringtoa 1771 inpue boord.

Figure 5.4
Typical 'I.H'irin[!nr Bucy Butpert [Eiﬂ-l! h_pll't.!-ﬂ;-;d:l
Sl Tigearta
+ M
camer Pﬂwfruj_ @ 137E-1E Input
&
@ _..[_ = D cermmcn
@ —
@ It prert
&
&
+og — )
Elcy 10 @
&
&
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Thagier 5 {ormechion and fower-up

Swingat (onnprtians
CeamiTwmas)

R5485 Part="Terminals 11 and L2
Coonect wonl extartal hoat omnpeater, iF wan intemd bnonae
ong, 1o tha R3485 part st swingacm lermioads 14 and T8,

¥ ou rall need to supply the communicatione cehle ko link

iU bt devics to the VIM2 module, Use shiclded, i sesd-
Pn,i'r wahling Isueh as Qelden type 3341} for noiae Immuniky.

The VIMZ B3-145 port has been desdgmedd wnocomniy with
Electecic Industrica Assoriation (EIA K standards fur HS-435
he lamced digitiol poitil-u e peist systens, Corealc the ELa
RS-445 sty odurds, iF bemesgacy. Tor additicmws] imlormation.

4 |a0 see Chapeer 16 for more informawtion regarding the wea
of the BE-485 port.

Ciomoiunicoiion Ermlnalz {12 apd 12) aps marked &3 folloes
izae Fipare 3,21 for typicel witing to the 85435 prctl:

Tarmital 1L - CLL {eorsraatication lins Lot

Terminad 12 - CLH {zommunicution liog high)

Mole: Revarging the connections of the BIS-4840 port to the
hresk will nat dyrmegs Lhe nwoit, ik WL peaveul aty

cormmmunienlion brpm seecriog.

Formonneesiof hoot dewiers =Ath BS-232 prrts, ase nfan R

TAXRE- A0S adapler 15 pequieed,

Figure 5.21

Typicyl Wirnn for BS-ARL Parg

Sueingerm 'El
o
S
S
S
N
@ Shizlded Cable
gl |8 ﬁ:ﬁm‘?‘”’* 8
To host
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Indicator LEDs  The VIV modulais equipped with seven indicagar LE s,
The LED: are Lacstad om Lhe front pate] of the VIME module
[9me FuZure 5 Aband depict the cucrenl statog of the maodole.

¥ R — This Fower Ingdicoor LED goez ON when the
chagsis povwer it on, OFEF when the chassis pawar iaoff.

LCHELU FALLT - Thie LED gocs O™ whee s poasibla
hardwar: fallare as been deeded. Duriog rormal
aperatipn it willhe OFF. When thes gl La 00, vhe
radt)e doed fat cespined 14 kol ggrers, And the Degfafar
output goeg OFF (Tow),

Mote: A power-ap, the CEL FAUIL'L LELY gusg LHE
until the reaet paguence is complote.

COMEFIG FATLT - Thie Corfiyuralwe foadi LETI
iodivates that the madule is net poopetlr configarad.
Thls can be cawaed by a loss of menwey, wo ovalid
conliguration downlead, & pawer icas during
conliguroban ronst=r or by the Iosa of & “train-thesuga-
the-lews" meask dus to 8 power oatage. When 1his Lgbt is
O, the madule wall nob respond to trigge T, a8d the
Devigion oatpruc goea QFF. Clear the onlguraliyn Bpuls

by aither of oo means;
# Conflgnres the VIME moduale with the 153kl peu, or

# DInwnlead a conlipuration foor 1he masper bast
deviee {PLC ar earial hoat], if chars Lz aps.

The CONFIC PALCLT LED gaes O at power-up ontil
thm casat sequance is complete,

ACQ ERBROR - Thic Aeguiarticn Error LED indizataz
that the camera 19 oot peccuiring 2 se5afRckoef traga.

The LEDY poes DN whab any of thess candetivns acour:

# The brighbness prokes 15 qut of conge, Thiscan be
cansed by o dlseonneeitod caumeld o Lok of
iNuminntico, such as o homt-cut light bulb,

& Either the X or Y float gage walyes are oot of range
o710 error, Aach ae if, for exareple, the X or Y- gage
fails to fend a blob adgs,

®  Any windowror lige gage s Aecbed too [ so that it
Collides Ruth the mdye of bhe screen, "“Thraagh-the-

fon=" ek donrg i1l pot cauge an ACG EEROE

Tha "4 O] ERBEOR" mosdltisns cadse o refeel decision,
and saues the Deninioe LEL K 2o ON,
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ndfcator LED:
Jeon el

S TRIGGER - Thiz LED goet O when a trlgpet
reguee] is mods Brote the cwipgatrm. It memaloe ON ot
lonro a5 the input ie beld high,

MWote: Thia LET daea sub indicale b pper beguests
From e roasiay banst (edther PTAS ov semlal bosld,

BUSY =This LED goes O whet the Inodole isacrively
perforoii g an dospectist, Thiz LED iz pellow dod goes
(FF when the (nspectinon epcbe is completc ond wheo the
Triggerioput isresct. Alsn, this LER is ondoring
ealtwars download operaticns and configurabon s=LuT.

NECISION - The fecision CED gnes O when a ngfion
deciziun is delivered It remsios oo unkl, an aoeept
decigion 19 wade. The catput iz valid only when the By
LED iz OFF and Buey output iz low,

Ty pleal inspaetion
Handshaka JegUare

The hundshrke sequanea: Bk biggering an ingpecticn (non
which tha PLAC or serial kot communicationa can ba baezd,
for example) is as follows (xoe Figure 52215

13

)

o)

)

&)

The taasler host g2ta the Trimgar Bik (FLC saaster ko) o+
izmues e commsnd {sarial mastar hest) bo initiste an
inrparcion cvela (s Higaere 5,220,

Tha e (if PTA cngaker hoel) menitors tha B culpnl,
hit, aed wmits For the Bregr bis tn ge high, indicating the
'I:.I'[Lii mndu‘:t 11?1.'?« b'E:H_LI.I.'I. 'ﬁ.h.f'_. III'IHP’E'E.ﬁ'IJI'I.-

Tha VIMZ magule teceives the Tregaer spnatl oo
rammahd, nnd respands by setilbg the Suasy Bie. Theo the
WIbIZ mochile agina the inspertion of the imaga.

The hoal beceives ihe Busy signal (the PLT, [Fmsster
host, respinds by clearng the Trigger bit). The host
waits for the Busy bit to go low,

The VIMZ moadn]e cortyprletes My ingpastion. Since bhe
Lope Trypper 18 Tepwr lowe i PLO 1A mastar begth, the VTAS
e ule places the Decrninon gUbput bo the appropriste
learel Ceither low (eecep#] or high rafer)y, Than the WIHID
madule sete tha Sweay bit to low o indicate the Deegsion
bik iz provperly set, aad] Bat the VIM2E ousdule i ceady for

the mexe Lrspection.

When the bost sees the Busy bit go low, 1t egeds the
Desigion bt for the acvepdirefect remilt of the inepectaon.
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¥y

Tynrcal neprchinn
Handshake Sequerme
Mmontirgned)

mEs e kit Epche Time

T Wt omaAly = TP o PR 12 02ed, the PLC cap perfarm u
bluck bransber read the resulbs bladk (after having et the
ditsrete bk oecee=icy W epeeily the rend request). If o
serinl host igused, it can send 5 "Tead reanlls” command.
The hoat theno uaex the resulss to ing ke mare mnp’lua
decesivns ur bo make process contml updates. (Note:
MWreither host davee — FLES o1 32118l booac —buas dobe the
mastor host in omer for if to read resules).

B3 The wapection emele 5 coinplele. The next ovele can now
begin.

Figure 523
YimZ Module Handsha ke Cyeles

Handskake sequance vath thart tagoer (S i munimuamb

1t

“f—

I I Trigg.l:r inpqt
_ - By outpul

—p (Al 1T =I5 S —

r’* Deciainn cartpt

Handshake sequence with long trigger

0.1 m$

00 m=
-+ -
_I -I_.___ Triggeripput
—r I—__ Busy output
— F_ D cizion, outtput
€1 ms . - *_

0.1 ms

—_—r——

TLrapaction Cyele Tioe" s the elepied bme fram tha trgzer
whtil the ingpeckion is canplets, The inapection efele Lo
depends wpon the confipumton satup, tha cooteoller, s the
image,

AL s mlvimowen, iblakes 1150R of 8 serond 1o reseive and

provess & wew fougpe froin Wie cirnera,
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Inspectron Cyoe Time

ironbiryedl

The module typically com capturs an image eom the caroera
atd analyze it in lesa time thab It talies [oe the new
WarRpienr tn Advahos int padition ah the production liog
The frllawdng sedlion prorcides bming informution which
ey helpyau in hich-epesd sitvzcons whers the inspection
gl time s eriticnl,

Tl inatest VIMS ichlle cypely Gl it inabile iz achie ved
using TRIGGEE. BUSY, and DECISION signals via the
sinparm With all folr {d} Windows enabled and ancherad,
aod all fvoe ga2es acd msbh diods disabled, Ehe cnspagcbion
eyrle tieme ix LG0HR of 0 acoond,

Euabling the ¥ gage and Y-gage and lealiog tue four (4)
wikwdows i X and Y reguelis (o a cyele bome of approcimabedy
L'15th of r tepend. Emplawing filkecing toolimingte
tronsitivns of langth 1 pisvel forboth the ¥-gage and Y-gage
doee not chaope this nueber appreclably unZeas thers ace
many whioz t= blocle and hlnele to sdaike franaitions sleng

these gageu,

Incpertion rycla times inersass £8 more LLne £ ave
edabled, as lbe lengihy ol the liog gages are inerepsed, AF
thath toeeds fce enabled, and'or ax skabistios ace compnted,
oee Fignre 5,23 [or example inspecticn timea.

In the worst case {withoul naing fath loals, ur cumpukbiog
gtabiztion), enabling aud foating all fowe (41 windaws,
:ﬂl'lm-'ll-'lﬁﬂn twookv-twn {28 ine gopes as 120 pinelzin
length, ttoated in X ond Y and using Filter Selaction 2
ragulte 1o & evele time of approsdrnately Lo-1idth secoort .

When you mst koo precisely what the cpele time is with
yuur pactivular vunliguration, the best way toebbain that
informakion 12 tomeasars 1t direetly. Thiz masioe dote by
cunoecking an yeillogtepe 1o the TEIGGER and BUIEY
teroriialy vo the YIME module's swingarm. Toigger the
S0P B0an with the rising edge of the THIGGERR al.
Meaaure the time feomm thiz trigrer until the BUSY aipnal
dropa This s the Irqpection epcie leme Moke sere to
Tueaees b ohder 3 vanety afisag= cendilinns - thismay
#ftot the evele time somoewhat,
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Inspisction Cpdle Time
[=oretiHugd)
Figure %.23
tnspection Cyda Timas
Irsprmciign Aecy 'Ath &0
WYy Leiwg, Tadgaare Ynggar dchyabad
dm o Mo MRIN Trawrdfem an FLE,
WEED L1} Lighirig 5 il ol
i peC b Paerilionn CLmnpohdEmf Ly hE "iEirdaud®
P el O] D e w0 Ermbbad Lill 5 (=
[N} ] L] ]|
IpArT EALE, B MK % 4 H n
SEARTEET Eln] ] T | n
i N | T i
L L] T T i
=d T Ity T T L)
| T Y | 1
15 ¥ r k) 1
12 - i b [
4] w T 'y 1
| v Y T L
PivRET CASET 4 - T ¥ 2205
AL ET

1] Alleast 1 wincsw has X5 [laat cptian.

(2] “STRANODARD™ line gaoe £ abact | soreen leagin 64 pi ezls Loog,
riediurm [1-T0EL EILTER] il L=r opban a1d & nple image. The e X
ard T scdrce of-floaoegess are not indadec i1 namkb=r.

(3p Case trily applies o Ctrdinloeas insg e Ly,

(4} Mode 2 iighting Compensatzion: FULL IMAGE thoashold sdiast. Nio
it e raaline Or BRade ' Clrprediale Sriglht s Camperg )
caudes no spead paralty,

(50 Geeard| vt Oz {HLOANVEST ) Al [ fepifiopnd [eTh, Pegyy §2-
PUALL 7 ILTER] filt=r option zad “omple: Ve ZRY BUSY] mage.

Chh P 0t Elgwmlangy saini oty Salgrae=] A1 HInd Qaepsrs e WY -1 02810

Mg : The o ol math g0l 5, T4 the dcprvd Py are gsad, andior
EE1E00 Fad SEARISTIES M TFpe frbdres et l o 1 R CychE Cifphes,
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Fﬂ'weffn; Lip the

wiM

Systam

After wou hove completed the insk | latiom preceduncs,

and all the mmponents are coonected together, vou enn
STt poanar B0 fhe EFEbem ik otdsr ko check the powear-op
indicators, and propare for the next chopter, “Quick Htart -
An [mtroduction to the Uaer Interfece.”

Foilow bhese ateps io puwering up the VT2 modula:

1.Plog the power cord fyr the vides mopitor into che AC
ui1t]st.

2 Set the vrtirior PBOWER awiteh Lo O

8. Colwest Che exterpal catmers pamwel spply b AC pawer.
4. Plug the VIM2 ayzeamy power cavd into the 4C tuel et
O.Turn tne POWER evdteh an che rack paarer supply Lo O,

Succesalul Power Hp Indlcadons

Tpws vowtplenime tha above atepa, look for Lee cduwcabions
listed belaw rur s suceesslul W1ME maduls ppwerup;

1. Threq VIM2 module LE De go O - the CPOTFALLET,
CONBI FALLT. pod POWER [Eks,

2 Next, the AQQ EEROR und BL3Y LEDs gu ON.

3. The CFPUFAILT CONFIGFADLT, and ACG BRI
LFNa &0 OFP

ol Thaee e tramilar e nentially displass the four window !
thrashold images, than dizplays a threskolded video fmage

from the cwmer.

8. The SI'8¥ LED gues OFF.

a.If Lhe LETks and mesetor fallew thie seqpanee of
Tiglien tinng, tha pawerp iz ool contieas on b
Chepe=r 8, for so iotrod oction ta the user intarface,

Nate: The first time you powar up a oew YTM2 module, the
CONFIC FAL LT and BOGY LEDe play 4 at the end of the
E;:-;'emp sequence (thisig beransge the VIR raodul s oomes
m the Faclory wikhoUl a stdred confipuration). To glepr
the CONFIG FAULYT and AUTSY indicatlone, place the VI
mudube io wxtup mode wiing the Jight pen and moonitor (5ee
Chapker B], 6F download a canflgpuratlen fram the PLE (zes
thapkee 14ror Fmm the seripl hoat tsee Chapter LB).

Fowsr Up Fallure Indications

If the PO FALTLT LED cemains ON aftar pawgrip, the
Pawer Wp Bequensa fmiled, indicating a malfunetion. Try
turning the rack power supply ewitch OFF, than E:'.Pi‘l.{"hing:it
back t3 O, I this fadls to bring alwut & surcessful pewerep

requenee, the VIMI modulc mmust be replaecd.
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Fuwerinf Vp the
WIMI Systerm
feomtinmed)

viM2 Fowerup
Haost Cheok Seguance

Fower Up Foilure Indicubions ooatimg

It after powerup, the OO FALL T OONFIG FADLT, and
FORFER LEDaremain o, cherk tha B Chaszia
confipuration pluy is=e payge -5 tnr plug placeme=nt.
wuidelinesy,

When the VIVIZ madule is pawared np.regardiszs of tha
toaster ok selection (PLUC, setiad, or mo magtar host — see
hupser 7] i tersd monduch: & oom ber of eell-dingmupstic kesks,
The WIMZ muody e wlsnehevhs: Lhe two ponfigursbions stored
im the EEPROM; iVbBoth arevalid the selectad Starding
Conlgaration is down leaded trom EEFREOM w B4 M to
Beaeome she warking conAouration.

The ¥IM2 modul= ibgo checks to see oF 2 hngt 15 poesant, IF
oo PLC oot is presens, eod che PLC is che moscer hest, the
VEE puaddale peverts bo operalion w te abaedaloaee noeds. 1T
& PLA b prgseot, than the VIMZ mpdole begins opcra o In
run ol wnless bhe Clafeok bl is wsyoried (see Chapoer 14,

If the 3erial line has been selepped o3 che mascer hoal, bhe
WL coded il wianls e Jive eeedrddes L & oot ad Frovm the
1Al husk After the diagneslus ace cmplels. IF A commypd
from tha werinl bosd (e rot peeaived within [ve peconds. the
VINE wil| putomaticably be "onineked,” and the YTHE
madule will go wo alandby* mode. The aalestion afasrial llne
A3 the magter hnat iz maintained by the VTR nodile.

Il commond frem the e=rind hort 25 reecived within five
secondla, the VI3 odule will be locked and will go o ruo
mende (noless the commangd is the Frafsek conuagnd, o wlich
cage lhe VIMR myduie pues Lo siongby® modes,

FMoba: Ziardhy mode 15 an Inkering mede of che YA
Awrdule whilch ocowes Upan Leavibg rma enoge, #ngd before
eHbering keduy touske. When the WVIM2 module i in atarediy
mda, the tikle bannar is displagsd oo the monitor. The
V182 mpdo e eoters stresthp mode when;

#  Tha VIWMZEmeadnk, in ren mede, i onbalied b the
magter host,

2 The VIMZ moduole iz in setep mode and a master bogd Is
preeant. 2od you ek sctup mode by picking the Rua onm,

* The YIMI modube isin run moed= and npetacing sa e

standalabe walt, and ynuo pick bhe momiter acrean once
with the lightl pen.



Chapier 5 Connection arRd Power- ug
5-34

(Thiz paga intentioneliy lait blank)



Chapter 6 Quick Start — Introduction ta
tha User Interface

Chapter Objactives  The objective of thie chapter Iy to provide a “puick star" aell
Lagagh prvesmdeen which inbradvsug 1 w the lapghe s and

vidern munitor (the "user ineerfuec) you will ose tosed up the
VIS module.

After complalang this chapter, »ou will understond the
hﬂﬂiﬂﬂf&t‘tEﬂiﬁE Lot et and sstecleng icobs Lo
cunliguce bhe VIME module (Mute; For more pel Furainioe
thaterial. referalse to che VIl Sef-Teweh Marwe!, Cat. MNa.
':.'.ﬂ-ﬁﬂ—ﬂ:ﬁ'[‘l, which was weilten for Phe O b, Fro, 003 VTR L

The Usernterface  The besn "paet intariacse™ refers Lo the speci (e de9ioes yon
uge bo inberact with the YIME tacdale. The nzer tnbeefase
consizts af bwa main pacs;

1, The lighspern.

2. Graphle figures oo the video mondbor cepretonlimgy VINE
madula's unotions | faatures,

¥ od mee the ght pen and senilec b coolipoce 1he WTEE
mwdiale for eiddop et lete, The VIRTE guadole bas
bean designad for aasy operaHsn using "icons” [coos are
enladd anbola thal can be seleered Lo zetivate a finctdo,
perform 8 tashk, or wsowe Lheowgh aeleckonzof optoana. Yoo
Sleek the ipprs by Tpicking” them with thetipof the lighl
pen (sec Figere 6,1,

Figure .1
“Pickimg” dn lcam Ws ng the Laght Pen

=21



EA

L'h-l!p!'l:f E Gurck Start = fherodoedne oo the Osar ingarfay e

Picking with the
Lt Pam

Cither Llght Pan
FUMCHans

Tha light pen hes a switeh in the peo tip, You peliviate bhe
light. pezn by dapressing the pety by, % blch astlvates the
switch. When you point Ebe light pen b the video sercen.
and depress the tip agpinat the screen. this is cellad
Tpleking ™ When wou placethe Lght pen op vrer 4o ioon
gkown on the wnnipore, and drpress the Night pan Lip Rgainat.
the ican, you "pich," ne selact, taaeleas.

Therg wre ulhor waws o uwse Lhe Ught pen beaides picking
ipans on the aniior sooeen, These inplade:

* Run Moida DHsplay Selecbon - You cen depress the
lpht pen Hp gway trom the manitor, while the VIM2
o wle 36 i1 " inode daee Chapter 13), to cycfe
theangh s diM2rent monlter diaplay eptiona, and aalast
an approprintcdisplay, The siz display tuades are -

i1) Bhow threshold image #1 and windaw #1

12) Show threshold imoge #2 pnd window ¥ 8

{31 Jhev theeslnld Image €3 ond windaow 3 3

(1] Shirw Lheeshold likegs #4 and =indowr #4

(5] how thrashald wage #1 and windoers 1-4

(6] Show "live” analop imare (direct — camers to menitor)

The threzhobd trmames 1-3 are high contra sk imeages; each
izal on the sereon ig sither white ar bleck - theree are oo
Inberedizate gray lawala, a2 with a "live” analog imama.

4 GBetop Nisplay Seleclioh = I yow pick & beighl arma™
the tup voe-hollolfthe monicor sceeet, while che W2
nmd.u&i‘a{u satup merde. vou can pvele thrpugh thees
imnge opHans:

(1] Sbow the puccest Ywegholded inege, but do ol show
the icon menu FOT o0 tho menitor seeeen (thia is

helphul during set np if the mean stripis blecking w
Feabupe alinteraat an 1he moniter 2mapeb.

{2] Qbuw the "analog™ Iinage dleeci oo e =me m (Lhis
18 helpbul Fer aimming and forusing the comeras.

{21 Roturn the menu steip and eureent thrasholded ime e
to Ehe sercem.

*Wata: [Fihare is nn bright aren an the top pact of tha screan
the light pan may not be abla b “pick,”™ In this cama. turn op
the BREMAGHT knphon the =ideo manikor eod t1r BFain.
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fraf

%ﬂ.‘k Siart
Tl 2Ty

Antifegy o e
Guick 5Tert YWork frlade

Your Action

Bampre 1 loneHnn to parma

oy ol Qe ek Slert workiplues,

Canrerd ot power np
Flae TIMY e,

Kemang the tqrpet patlern
ST i RsFnis fle Bk cwuer.

Maynr thg targel paiierm,

Poclfion and wim (e Lomera
towverd tha terget padtern,

Tt weclicn dwides vou Lhrough 3 "ol slart” gell-each
procadurs, which demenebrales the VIM2 repduale vieer
interfacre and akes same of the VIME modulc functions.

Mote: Belaye powering wp and nzing the VEME evrstamn
rnmmncnla;n.gdr:gnrihnﬂ in thisseetinn, mnke sur= chre: WVILT2
system is not carren:ly inmeporubcd in oy wision inspoetan,
pracens, ¢r atharwese beang ukilized, and that. woa bave

praper pereniEalan to nee e YD odhale for dermonstration
andiur sebup purpises.

In arder k2 demoostrate some of the VINS capahilitics, the
VINE syetem musl (omd be coooeclsd and powersd s sew

Chapter 47, Mext, the video ¢atvwsa muost alimed and Ficsed
at.tha tarpet pattarn aupplied (eae Fipure 4,31, Ioardear ¢
acmmplich these tacks, refer to the shaps bea low;

Comments

Find a |meatinn for cannarting and nsing the VIME gratem
trwrdule, sael, roopitor, power sepply, and lght pen, which
has the follgwing srailable e nea:

% A deak top, table top, ae cther Mok hociroobal marface
capable of supporting the video montcor and camera.

& A nenchy verblonl sueface (wall o pabepition) foe
mrunking the tarpet pattern wor. if necoezary, ues tha
sicle of the wideo monidott,

& FEapoeurs b pormial ambient rooms Tizhting.

U g hava seeared an appropeieta laratinn, snnnack
atd prawer wp e VD cyelety (pee Chapder &) placicy the
wislan ok bk Aok cainets en A ke Lop o atbee Tlat
kociarnin) sucfaces (see Fizume €.2 for an example setup),

The tarpet pattern shown io Figure 6.3 16 also printed on
mrd sbenck and Locubed oo the inside af the bach cquver,

Lzing tope or ather adhesiva, mount the rarget pattern oo a
wertienl surface near toe video mosibor (or uae the side of the
video tonibat). Posllhoo Lhe batyed pailetn with the dupside
up, 28 showm in Fipure a2,

Flneoe the camara in frant. of the tarpek pa berm, sk k20
inches garayr frwt the patteen gl fiese {Llve fiwad diste oee wyll
\ru.r_;',dnp-nnding ni tha Brpa nf lanal. A im thaearmars tomard
tha pattern ) that Lhe mbiero is shown oo the maonitar,
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e
SATHrT up tha
Quick Stint Workohiech
(ooniinwed]
Your Action Commeants
Drepreas the tip af the tight  Napressing the light Ef-n tipwith wour Finger or thumb
Pen b sebect the "'!me changee the manitor display; crcle thoough the differeaot
FATIE MORior imaae, monitor displaya until the " analog imags of the pattern

Turn the foool reng on tha
sumaea der ey Bhe Copae

Careect e sibe 0f {Re
nrpar paftere (e i
maaifer (e

& i e rafoone The oarmEere.

Gagang fRe aETe N
[ piasEdanr.

ia shuwo oo the vides monitor.

Twro the fopal riog an the camera uotil the maniter image rf

thr: burgsk pritero is shiwep, [Ethe image dons not comae inko
foous, adjust tha camers-te-tarzat distance, and trr agaio.

Cioniprate the sddao vage with Figare 6.4 IF the tavgel
patbarn takes vp mere of the vides monicor sxreen than 1=
tadivoded o Pigouce B4, reeve the mimers bk 00 the Lpegel,
ealeg np legz of the wdan mond tor geysen thab is shown Lo
Figure 5,3, mowe the camera toward the target.

Aim the camers tocentar the pattarn In the monibor innage
Refrcux the camera as necessary.

Wigh the camara n position and fgoaescd, sooume the camera
sn prxibion.

Figure 6.2
ERampph Uik SHr e hup

= TargetPattern

CAMmER

; wr o aall




Chapter 6 Quick Start -~ Introduction to the User Interface

6-5

Setting up the
Quick Start Workplace
{continued)

Figure 5.3
Quick Start Target Pattern

Mote: Do not remove this page from the marual for
use as the targer pattern —instead use the target
pattern incuded inside the back cover of this manual.
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65
Satting up the
Quick 5tant Workgplace
o bl nget] Flgure 5.4
M gH I |I"|'|HIEI {lF {ha Tﬂl‘ﬂl Faiigrk
4 N\

Arn

Accurmmg the  With the fmmized Larmak pattern on the mondbor. egin b
Safep Moot ami?  use the lipht pen and monibor o aces33 the beols aud menws,
Main Menu  skackiog with the Moin meoo. Inthe bollswa og steps, 7ou
will plave the VIME coudule in seldap tovde, allowing ¥ou tn
keeeys tha icons wnd menus. and ronfigure the VIR E module.

Yoor Action Cammanis

Pick the ionitor ecreest Depresa e Hp of the Lighl pes apainsal the gorenn gnee; the
to gieplay the title harner.  Allen-Drpdley VB2 meduls baoiner is dizplayed,

PEck the sereen agaure TWhem you pick the sireen agein, the VIME2 Moduale poes inl
to actfute e “tefep” mode.  the setup made; the Maie manu® appsars, and 7ou can egin
to confipues the VM2 ncdnla:

N = &) [ () [ B S

*Mote: Ii the Masn gu=pn daes pol appeic when che screan iz
Dicked, the WIS modula may be "'toclied” = iF b= YThi:
modnle 12 Inbegmted wlth 2 PLL, tor ynogeted to s hozst
throuph the B3-4BES poct. aod one af thess deviccais tha
“master baet.” To "unleek™ the VIM2 module and allow
sonfimuration, see Chapter 14 or 15, nx ppproprinte.
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Using Hire fcons
and Mervs

The Main mann 15 A sefAes oF iodlvidwal immns, ereh
repreyenting a specific fuochion uracliong @ a gats beather
menns, Fetorm uming the light pen and MY ain maro irmms,
rewd the informubian below:

leons

Thee teoca represenl e fuochional splaoa: atd Leals which
the VIME module neres ko mtvdoct fiaion 1napeeticonas Each
teon 15 desugned Lo gyonbglivally reuresent lhe Moonetion which
woonteols, The lons are presanded in 52t7 called “menua”
(the Mair meny it prpical of the menus you'll ser on khe
YIMZ nwodule wideo momor).

Mot us

A menu isa group ol icons agapeiaked with a pardenlar wision
Lasl, Each menu sppetcs in the bhinck bor displayet near the
Bubbiorn of the scr=rn. & meoo coosisty of & set of icoos related
Ln 2 specitic cask nc tanl, and alss enntain icoms which take
ot b nkher menus, such o the theee desenbed Belaw.

2 Moo Acecexs Ieone —Tho "many aesaans™ j=omng amg
identified by as argrulor cul oa the joaer-nght cormer.
Ficking o monw omye33 iont dlaplays the oann
Fepretenied by e siedo acoess icuo you picked,

ﬁ.ngul;r
selup lagn d—‘lﬂ/ Cut

# EBETC leanz -ETC appears oot menn vdhen nll of the
icong related to m Gool cabook e dizplared ol ot eobdLoe
scrarn. Picking R0 {at cataral dizplays an sdditional set
of Leoms melating bo the curreat mend galectad . The
additional art.nf iroma alzn includes o BT icon; picking
itretorns the arigiaal menns.

Ei'c ETC et cateralleon

4 0K [cons - The "OR" iron is used b exit A selacted mena
and rabam bo the previows menn. Repeated picking of Lhe
"OE" jenns cvantna Hy ratisensg pond ta the Mown menu.

OK # DK Igon
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Tha Meany  The monues nnd irens ate stradegiznlly situnted o ollow yay
Eraschimg Map 0 peeess the necessary ieeox withio o single meou o

complete one getup tazk or eebtask permaenya, The resnlcis e
men "hranching'” straetnres thei ero he rapTaaRnted w5 A
"Branching tree chart. " The diagram below showe the major
FNAnIL & cass ianng and L mapr hiea nehas D Lhg rogian
sbuchure, Ses Appendix A fr 2 complete menu branchiog
charl.

N [ =) ' 2 g

RN MODE RME L

el

= L
SeCaIvE r.am Bl
MILE

IS FLLISTRATOR BCEIL

ToWME&TH TOOL MERL

¥

T IR DY MFE. )

Y

0 LT RAGE MEN-)

¥

nCIWIAG R EN J

¥
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Using Main Anu feons The following is 9 brivldeeoeastation of some of the M
ment irnns. T Al eab, AE waut dption, pick each icon ga it is
dizcuszad in order to illuskrate the bae of each,

Your Action Comments
Pack the Arekive inore Motice thol the A refiodicee nas an anmilar cutio the lewer

rigtht wertet; thla ivelice bes that pleling this icon wall display
a subxsquent menu.

i ) =) O 122 [ 2 RN

Archiva lcon __..-3"'14

- e b B b b BT
Erchiva Ward -+ -+ 1 2 %+ 1 4 3

Wheo you pick the Archum noob, e Areitioe Menw appeats,
repleeing the Main mera o fhe deon 2frip.

f=e the Archfre meny after vou confligure the VT modinle
tosave the RAM [working) configuration bo to2 of twa
EXPROM stored configurativme. o, piu can load &
pravionely stered EEPROM confipuration as the working
configurpipn (Chapter L3 discuz=ex archiving in mare
detaill.

fiek the OF tepn. Vligking K" an the Archiae mend Pelucos the Moot medu:

kel G G o Bl B

T

O lcan

Pk the Glandard!  Mobice ther= 1y aofogfulac vt in the lewer right earmer al
Larrn toon xeperal fimas thisicon, When you pick this wenn, it togpley bebwesn bwo
Lpcos:

P E-TEEE—W

Stangard Mo loon

L3 Mode [opn

i

Select Hterdderd mode.  Por nnw, pick the Stoaderdifiearr ccon 56 the Blardan? minde
ieoo is displayed (Chapter 1.5 drscuwses bhe Lenrn aod
Srongerd medes Inmare detailp.
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The Setup Manp

Yoaur Action

Pick ke Betup ucna.

Th2 meierity ol the icona urad far eonfizuring the VI
T ] ke teeessed thecazh the Sziep menn i Mota: Each
1e0n on the Sofpn MERY 19 & HEena acces (oo, eXoepl oo Lhe
{3 ienn; picking any Setup menn icon dieplays 2 gubsequenl
mena), Tosee the Sein e enn ieons, ascess the Sefuep meny;

Commenis

Wheno you pick the Sefiep jeon, the Sefup menu appears:

=T
B

Hure are brief dazeriptions of the Setep menu icons:

Environment - Pick this icon to uclect oporoiing
rovirgnment parameters such s standalewe or hoebed
cperation, maater host deviee (serial por; vs. PLOY hand rate
Clor aeTial porty, tripger aouyes [Bost af swlhgarmn), and setop
Lrigper souree,

Imags - Pick this iemn Lo et auch parameters 2y brightness
roan pengsticn, threshold linages, abd suedse or fun-strabe
light usaye.

Lina Grage - Pick this dnun bo sl up Lioe goges wndior float
gages for uss by the VIME medale in the inapectlon proeas.
Seleck orientalles, adjust Ingth nrd position. select
functioo. nndd sclect threshnld tmege foy each.

Window = Plek this oo b set up inspartinn windogws for wes
by the VIM3 module in Lhe isepeclivo prwess. Selest shape,
adjuet slre and pesition, and seleet function.

Math Tool = Pack this ioon b xet up math topls for nee [o the
tospretion procear, Select from wight math tool cperadans,
and referenes Inspeetion windows. pages and'or other matkh
beals Toy wae Lo Wee ruath ool Formula.

EEgIEII&'[lﬂH = Firk this icon to autamatically shift all
1nsparciene wols according te a bew suminal part pazition,
and'er aulomealivally shif gl thresbold image asttings
aearding to 4 wew bemioal baightness level,
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Lsing Satup Menu icony

Your Action

Fick the lmage icon.

Picking any of the Sefup meng ieops aeeemiee 4 subsrquont
meny rerresented by that iean. o then Wse the icons an
thea gu bk e &8 ne-:essari)' N order toseleet ar adjusT
the operaHng parametacs controtled by thot menn.

To ilTuetrare che o2e of the Setwp iprns and guhsaguent
menoa, porform cenmpls procedube Belaw,

Example Procedure: Thrasheld Image Temanairation
‘This s=ction steps through a procedurs lorestliog up e wf
the thresheld imagee. Recall feom Chaprar 3 that the VIMZ
madule prrslpces fowe theeshold {"hinarized™) images Lo vise
with line gages and windows. Also nole Lhad Lhis section
gzqumes the YW gpetem I= conneeted and pawered up, and

that the video camears i5 aimed and forwsed o pen the torgat
pabtert as degeribed eazrlierin this chaptar,

Commeanits

Picking the Imareicon displays the fmage menw;

e =2 o & 00 () B3 EX

Image lcon

pe— e <] 23 ED BN I'B ER

Plek the Threehold e on
the Tm RLERLE B 708 Dy
o Th bl mﬂi':.

Threskeld igan

The ldags menn eongtasa of 8 number of icons vaed for
adpisting the woy the YIWE moduls nequires imog=s for

processityr. e althess ia the threshodd [oon,

Ficking the threshald icno (5ee dlagvarh abmeet disploys the
rhreafald menu (Shown below), The Prreskald menn conzists
f enns aused for pdjustiop mach of the threshald images, (e
of these iz the 1xage number [on

Threshald Menmu

8 "l

Image Mumbsar lcon
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&2
Using Sefvr Mepy kons
{earmtii e}
Your Action ComMmenis
Fick :he Imoge BMumber Thelmoge Nambear imon detecmines which of the faur
(Ut weleral fimice,  available threahold imapesiaeelected and diaplaved on the
Toonibor serecn. When o gperibie thrashold imagno 16 sclcebad,
woul cat change Whe wreshold level (or Bt Lhreslurdd b
Helevf imoge namber 1. Pick the fmoge Mumber o again yntdl the aumber ™17 i3
shiwil o0a the Jitoge Munpbae Ieon, With "1 selested,
threzhold imaga 1 35 shown on the monttar
Thurshal'd Mooy
"B PH [l Ll B
"B I"H Ll L
|mage Humbrer Thrashgld Leval
Chzervg thoe thrmhold  Nete the aumber displaysd on the right sids of the mepu.
Retsel bstaler,  Thiz 1o the threabeld level zocting fe- theeshold itoage L.
Reenll from Chapter 3 that this thresbald number has te do
with che "binarizacon” of e vides inape. Pizela Lo the
vidao imape have briphtones valees rangiog from 0 &0 233,
Withun binarized, or theesholded Irmages_ any ploel with a
gray lawel abova the theeshold leval numbser changee o 1
(whate), while and pivel with & groy lavel liower than the
threskold changes ta U (black ). The cesullis a piclur= wilh
noly bwo shades — white ncblack,
Fick the Thrachold Upison  Picking the Threckold [Mp jsan increases tha threahold
seoerad fimes e IRerazse l=vel pumber, anc unit at o time.
Lo fhresfhold fewel.
Threshold Manu
m = B P .-
FH P G A B
Theeshald Up lLon ¥
Flald the hight penagainstihe  Holding the hipht pen agaimst the 100n 0o the tip s held dowh
kan te (acreasd tha thrasfold  for 3 sacond or twe —ravaes the threcheld numbser b0 increase

beroi rapiady.  rapidly, antdl you U ap che ght pen, oy the upper theesdiald

Imit t2e6) 13 raached

Motz that s the threshuld nuenber iocr=iyses, the sprmen
darkeny - dspre jod more pizels have walues lowar than the
threshold nataber.
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Lsing Setup Ment lcans
jeonitues)
Your Action Caomments

Tk the Threehold Doomm wee
aeneref imea fo decre s
tha throshald Lopol.

ThriE B g g

Ficking the Thraakald rauwn ienn darreasas tha threshinld
lewre| mumber, ane unit at & tine.

R FH LM il X

Threshold Down leen

Dreoragan the threchold
gl rapEdiy fo 0.

e fhe fesp kol fepy!
nf tmagn nember 1 50
artda P Re vl rod g st
I afor an the monitor.

-

Hold the light pen uguinst the threvhold dews ivan se bhe Hp
ie held down fora sacond or ©xo —the threshold number
bempa derreasing rapidly. Eeepthe izht pen pressed
apainet the igoen unbi] Lbe ower linait (0} i3 veached.

Motice that as the theeshold number decresses, the seroeo
hos more white orea - mere dnd moce pdaele bave values
Ligher than the threshold number, until finally at lewe | @,
nil pizels are white, and the sere=n is bionk.

Hlad thee llghit pon e ngaicnst the phrephold up ieon,
inerensing the theeshnad nomber ustil the dark apst on the
beft ofthe cavgat pateers beglos to appear. Theno, pick the
threahold up or daws (onns fs neeaszary undil tha dark spat
appears walid, aud we otbher dark spets or “noee” |random
Black ar whics pizelst appear in the omeme (ees Figura 6.5).

Figura 6.5
T hares i Irn-aiq 1 Shgwn gn the Manitar
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Leirtg Setupo Aeny eons  With threshoid image | set a8 shown in Figurs 8.6, now
fcantimuad; ==y threshold imeg: 2.

Yaur Action Comments
Firk the imaze nombwr iran Picking tha fmage eymher imn again changem the nuimbere k&

e sededt image anmber2, "2 With "2" selagbod, throshold image 2 is shaws no the

1
monibue.

Thrat Nl ML

FB FE [l Gl B

Iméage Number Threshald L=vel

Charnps ths thresiold pumrher  TTeing the threchold up or down Leon 4z neceagary, chamge
no Loy Mhe fhretnold Emeotge the threshald number af threshnid imoagpe 2 ustl the image
mrplcfeer Fogliere 6. on Lhe thonibor matches Figure 460 Hinls Btart by psbbing
the threshald nnmber ta sbhout 3% units greater than the
number sk for imapge 1. Theo adjuet the oumber up or dowo
until the image matches that ehosmn (v Plpoes 4.4,

Flaure 5.8
T wholu lnnanger 2 Shetsasin Coi Ly Bgmiidon
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Using Setup Meno ficons
frrkpbhs )

Youwr Actign

Frok the CHE o
fo refnra o the Sciup meny,

M ote chat threahold 1numge ? (Figare 6.5 sbhawre anly the
biack apet T'hisis bappuse the theesbold oosel so thal caly
the very dark pixals in the spot have s gruy level Iower then
tha threshnld numher for theesbnld smupe 1. Thus threshold
lsage 1 has affectively izalatad thiz one feateee from 811 the
pes ol the tarret pattaro. Nalecting threshold image 1 toro
piven gape wonld gliow yoo bo measure abloibubes ol this
single dark ohj=ct.

Adse, nute thar chresdodo emongrs 2 (Pirwre G5k oliowe 3wl
druabe surmodtwded by the larger black restangle, This s
hecaus= 1the Lthresheld is gel 20 wal bocls the daek spet. add
the medivm goay eewogle, bave groy levels lawer thap the
threshold number g2t Ior thresheld imags & The lght goay
square has g pray leved grenter thaon the thireshald stmber.
This threshold imapge 2 haa effectivaly highlightsd Forg

faatnres, the larper dark cectangla, and the smaller bright,
sguate lhalde the rectangle, Helocting threzhold imags 2 for

A glwen gage wrould allowr yan o mosears g Erlates oF Lotk
che dark mctangle, nnd the beightsquace.

With threshold imeges 1 and 2 sat as dexceibed nhave, crfurn
to the Setup menu.

Comments

Ficking ¥he (1R 100n retnms poo io the previnos men [that
ic, the Setup meaut, Noie: The theesbold imnge yeu lust
saleeted remeind om serech while the Y12 maodule (e in
satup tmods,

Foints o Ramember
When Using the
Manur and leans

% Picking the OK ieon returna you to Eha previons menu.

4 Picking the BT eva displayy addibional jcons which are
part of the game wam brpuach.

& PloRing aoy wou wilh a0 spywbsr cod oo ils lower rivhl
eotoer dispiays 8 subsequent meny Bor working with the
fubetdon Lhdleated by that ioon,

Thie chapter has lnlrodaced pon to the bagies of weimg e
ioon ibbarfacse. The ssmaining chapters deaceibe it datald 1he
gpecilic functinns nnd apermtinns of sech nf the ican menusin
the WVIME medule wser inberface.
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Chapier 7 Dperating Environment

Chrapter Qbjectives  Toe abjective of thiy chapter is tn shaw how tonima the
Erucrantoat tvelin [woss Lo conliguee bhy VIM? mody)a
eperpting eovicpament, For the most part, the aperating
envirenment parameters define therelationship bemwesh Lhe
YIMI maodule and extarnal bost devices and thigged suwroes.

Mate: For tweoe Caleetabion am the inlbecfuping with the
WIM? module, see Chapten: 14 and 13, S=e Chopter 14 for
et 1 Ailnemnticn regarding the PTG YIME module
ioberfuce. Bes Chapler 13 regarding the BS. dBE part
intarface on the VIM2 module.

Cperating Environment  Using the Brvirenmend meow icoos, you cao select tha
fellowing operatbr Vi honlkeeilt paveme e,

Mastar Host o Saadalone Made: Seidcet orhether the
YIMZ modolc operates a2 8 gtandalone vidl, 6 Js cestenl led
by measter hosk — aither a PLE, or & host dasice cvunected bo
the BE-43% serial peit.

Hote: The RS-£45 part ob the VIME mnduls is point-to-
potnt, half-doplay only, See Chagder 15 fer mores informotan
po bhe BE-435 interfuce.

Enable seral host'protocol: Enable VIBEE rmadpla
commuenication g3 3 host device poonerted oo The BS-£85

getial port, abd select eilbaer DF' ar ASCH popteral for sarisl
communication.

Selesl baud rate: Salect the band rate for commnmurasitinn
with 8 host device connectad to the BS-485 part.

Selact run mode trigger: Select rur toode Lelger souree -
£ithear the VIMD modules swlagorm leigger inpat, or the

tripgar aigma] froam the heat.

Salezt sofup mode lrigger: Belect triggering to be usad
auring setup— pither antamatic internal teipgetiby and
Liv&re aoguisition, or the ruo mede trigger (=ithgr host op
swingarm trigger saarcce, whicnever has beet relrctad)
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Accassimg the  Tohegin loset up the operating endronment, fitst aoness the
Ervironment e Ensironiesd meny a6 teser ad below,
Yaur Action Cormments
Pick the Broelennment iean I the Mare meanu b= displased, et accass tha Sshep mana by

of fAe Betup menuy to aooeys
the Enviovoomenl enerdl,

St g Afine)

&

[Z(M &

)
-

Fga:\ 4

=T

bk 2

picking the Sefunicon (the "open padlnck ™). Then, with the
Selyp menna displaved. pick the Encircemens icom,

Eavirmnmen® Minw

Lace are brief descs ptoohie of the Ergronmten? mann icens:

Muster Husi ) Stoadalone « Pick this icon w e=lect the
standalone mods, or ko seloct 2 muster bol (FLC or the
device connecked to the RS-445 parer. Thigloen, when

plcked, Woggles pevween the PLL Aest icom and the
Stendaieie icon 1indicatad hy dipgnonl slash acoosx the icoo ).

The third foom, the Serie! hast iean, i% avadable alas, if the
VT2 moud cle"s BSE-335 porula enabled 19ee the nextlecnl.

Sapial Enahble « Plek thie ivon 9 cxabio tha VIAE module’s
ES-485 pucl, and Lo sabsct $ha protosael (D8] ar ASCN) mon
will uxs in B3-485 communicationa.

This icna, When picked tepeatedly. s7clas throngh cheas
selectians: 1} BE-185 powl disalled (indicated by disgonal
slazh across the irem), 71 KS-ARG prct enabled, usioe OFS
prrtnen], and Ak BS-4RA port arabled, vaiow ASCIT pevbocol.

Baud Rate —When using the RS-485 port, pick thisieno ta
galeet che bawd rate flor R3-425 commvniewtisns, from i
chuice ub 128Hy. 2-100, 430D, ur BEiHE,

Bul Mude Telgger — Pick tais foem $o g2loet the oigger
soutee for YIME madule inspectinns

This icon, wheo piched. toggles betpreen HOST TRES fowr
triggerad) And SVNG TRIG | g L Ja P B mgarad )

Setup Trigger — Pek cils iwon o s¢leet the trigger sonras
during setup, Thisicon, when picked, toggles beiwesn ban
cholres; sabect edeher (eferieql trigger (indicated by dingnnal
slpsh peross the ionn b or Roa Mande drigger (fosd uf ucrngarm
trigmerad, aa selected by tha Rien Wode Triggerionn 1.
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Mazler Host ws,
Standalione AMode

Boleet tho Maarer Hoet or Srandafoke node aceardlbg to
whethar the ¥ IM2 will ba operated az o atandalowe unil or a
PLC or other deviee bas caniha] &g Lhe magier hoat,

Mibe that you can inatall the VTS with the FLEC a5 5 Tioat,
Fnne et & loest, device & Llhe YIM32 medule theough the
RS-485 port, Where twa hast detices are used, vulyuae cao
4ct as the ma=ter host ot Oy GiEe FIME; WO fal, in bREE o e,
saleet the master host using the Maxtar Horl ¥ Skendofors
icoo. The masber host ix exelosively pr_&rmirt.a{.] tl]-]j-E]"fﬁ{m
certand fnmetiana. auch 83 dewalvadiog cenli gurabione to the
W2 medule, ar triggening inEpactions,

You can also chooae to have ro devlee serre an master hasz b
selecking stocdafone 1svode | even thadgh ene or bwe hnst
devivced are used. Io Lhis caie, nodevien cpamatas az magtey
hoet. alibhoaph & subset of Hee master hest functinn=can he
petlartrned by Lhe PLC wrseripl device, such a5 collection af
ronflgneation oF reaule: informeban (for more apecife
epmmand infermation for aither the FLC aod verial hnsg,
ref=r to Chopters 11 ond 15, respectivaly?,

Toszbect a master fost or stasgalons mods, pick the Morer
Hogl ! Stardelone leon.

W Master Nost! Stansblane feon

Your Action

ik the daseer Heet
mtand Bhone et vy ercersary
I sefapt $he gppropriale nade.

PLC
Sl

[

= |
Pl ¢

Comments

Here ate deascn pliony of the Meaeter Host ' Staadafone
iean npilans:

PLC Hosls Sel=ct thix iomn iF yvon are conflgaelng the VM2
st with Lhe PEAC 2o thee mascer host to the YT pueclule .

Standalone: Select this icnn if yau are configneing Lhe

WIMSE sy=stern withoot s PLAC or ¢ther loat device coonectad
- the WINLE

Serlal Host: Seloct thiaicon if you are aonfipuribg the
WIMZ =ystam with device connectad pg the WVIRIZ RE-485
linet qz the master hoae to the YIM2 madule.

MWoter Tha Serigl Hest Teon 8 now avoiluoble anless sou Grat

prutiia the H5-4BD correr unicution using the Sario Enahin
icon (deseribed on the fatlawing paget,
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Enabing the R5-485  The VIME mcdule can cornetucicnts tn 6 devics thraogh
Lalal POt Lhe RS-435 comenunicaticn part. which s available through
the ¥ A2 swingarm interfacs, & derics connected to the
ES-485 purk muost communicute with the YIM2 madiela naing
cnaof tan protacols— DF 1 or ASCIL
Note: Fou rre infucmatios cegsicding v of these
prrtoenls, see Choptee LS, Set alsn Appendir B for g
deseriptian of DF1 protowl,
Uz the Serix! Rrable igin b1 s2loct whether or not. the VIA2
Ttdila =il comwonpleece 68 host device conbected w ke
gerial port, and tozelect ither DEF] or ASCI prateeo] fur
serdal cntninelatian,
SR ETEL
E ot Il TRIG L
Tarta) Enzhla teoa AT W ppud Aot fzan
Yaur Action Comments
Pick the Zarlal Enable  Here arse descriptdens of the Seriad ERoalile [coh apliogs
o0 e aeeecpTry fa selant
Ifee gppropricte mods,

R

B

¥
10

Sefecting the
gaud Rate

Fick the Band Hate

IcoR @ Recorsary £ a0 MR
baud rade for commu IR O,

Eorval Disabled: Belect this mwde if yon ore not coonocting
snv device tothe YIM2 E3-485 line:. Note: Yoo canoug
zalact this icom if the errial haet has bean sel=oted o5 the
sunatar host | e prevlous page).

Enabled / IFL: Select thiamede, if arg comnecting &
devies po the VEM2 B5-435 e, and of you inkend b ose
DF1 protoeol b communicate with tbe VIM2 medule.

Enabled / ARCI]: Select thie mode, I7 7w aré cond=cing o
dayics pa the YVIMY R5-48A lines, and if vou intond b nae
2801 pmt.m:ul Lo o precs e well the YT e la,

If you 1re mnoecting 2 device to the KE-433 port of the VIM2
miodetle, plekt the boud redcican ba eelect the baud rots Eor
RE4E6 communicationa,

Picking thig icon repeatedly eycles thevegh e bapd cate
options = LROG, 2400, 1800, or 500,

B -
o
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Salarting Run Mode  The VIMEZ module requires a trigger 5ipnal frinitiote
TiTgger inspectionsin ren mede. Yoo cao supply the igger signal
o WIM2 moduke b sibher of teo methods;

4 Haet teigoer - commanication from the maetsre boan
laitlat PLAL or a davica coonected ba the EE-4ER part).

2 Swingarm trigeer —dlrect hapdwars inberdfae with 1he
AWiDZAr LrigERe wnput termioal,

Il ha master hoat iz vsad. Fou must use the swangarm igger
method ke toigger the VIM2 medule. L you are wsing w

master host with ypur VIR module, Yuu ¢on iz either the
hoet or Ehe awrinzarm ipEer method, but noe bokh.

Gelecl the trigger aonres by pueking the Buk Mods Trogaer
keot, for the toigeer method yon intend o uzs.

Run Mode Fniggar loon e

Your Action Commenis

Hick the Bon Mode Trigger  Whet you plel the Ruw Maods Trogmar oot it ioggles
ifUR 24 Neceaaary ko aglect  hetwoon bwo aptitms — Swingarm iregger and Host trigger,
the appropriaic mode.  Here are descriplions of e b oplione:

HO5T Hazl Triggar - Select this oo i yan inesnd b bigger the
TRIG ! VIMVE modalc through communieation from the host davice.

Twg]  Swingarm Trigpger-Sebect this feon If you inwend to brigger
TRIG]  the VIME modube through the swingacm rerminal.

Moter IF wou select Asct Trigeer, the VIM 2 module ignnras
{he swingoem lelaser (however, he SWE Tregyer LED iy
qlway: acHvakad when you Supply o LFigEer signei w0 the
weringhrm). [FYonctlect Swingarm Prigger, the v1IME
Mudule Duores sty aftempt to trigger throagh
comeroanieation from the imaskert hogt,



g
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Sdedecting the
Satug Trigger

When the YIMZ module is in aefup mods and is eing
anfigured. the module must at times aegaire 3 video imagze
tar analysis from the wideo cameta. 1b order 4 cocoplebe the
selup prm-::rlll.rr'.in progrrae. Fararample, whenevar yoo
atternpt change the threabald leval ef 4 threshold imege. o
change the aanapiatod HA oF 5 line go e ar windaw, the
VIME module must seqoire an imags for analvsis.

Yau cun seleet onc of twe methoda for imayre asquizltdon
during aeLop;

" I[neernal teigger = when the VIMLE needs to acquire an
temage dureng setup. 1L will do 0 wutgmeatica |y, withoat a
tripper signal.

¥  RKupn Mod: frigger — when the VIME peeds Lo acqgoire an
imeg= during setup, it will da z0 anlr opon FeceiVing the
rigmer rienal from the sabected rar mude brigger,

UTze the Fun mnde trigger setting b synchronize the image
ACgILERitiot L 2n eXternal bripper source during actup; thiz i
eupecially valuahle if wan preperineto nse strobe Ughting,
For axsmnple, ur LEdbe werkpiece is posibBooed perigdically L
the workstage.

Selact the aetug Irigger by picking the Seticp Vripmer icon.

CEE ]

Your Actinn
Fuck e Betup Triggar

LEDNE OIF RANASSATY B0 galecf
the appropriate mode.

il

o b

Setup Tigoer foan

Cammeants

Here are descriptions of e Suap Trigyer 10on pptiona;

Internal Trigger - Select this koo if vou do kot intend 1e
use the run noyds frgggwe duelog eslap; Lhe YB3 will
aurattatically aeguire on imape as neaded.

Itun Mads Tripger — Belecl te icun 1f woo intend to use the
Fuk e frlyyerdurioyg setup; the YTM2 wil] waic fo1 a
ergEer signal to &g Wine wn imewe.
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Fr

Selacting the
~etup Irioger
[Tontinued)

MNote: I, during sstup, the VIVE Sotun Trigger ioan in set for
rian made imggar, end an imaye i reguired. bhe YIM2
madele will wait for 3 tigzer mgnal, [Enetniggersipnalis
reraiwag within nne sernod, this tmage ix displeyed nereas

b anltor zerecn, whils the WIME awaita s signal:

iy I

Towotnplets the procedire in progyess, Supply & trigger
gigunl (from the hoet or through the ewingorm. os
vomilgured). IT Uhia (9 ot poasthlz, and pon wish Lo conlinue
your cohflguration progess, dearess the vp of the Light pen
for phpuab ans secand, The mage acquizluan reears, and thean
the process o progress 15 compleed
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Chapter 8 Image Acquisition and

Brightness Compensation

CRapter Objectives

The objactiva ol thiz chaptsr (8 o show bow 1o uze the Ieage
men. ieoms e wehep the VM2 mdole s brightmess
cotnpensation aond other imegs aeqaisition capabulities. Thia
chapter alzo deeribez ueing the Regrodmofion muent 10ons to
awlabnalically adjusl threshold Laage sl bitge.

Iota: Beforc attempring toaet the image squigition
param=i=rs d=scribed in thic chopter, you ehoold first setup
the worketepe toesteblieh the lighfng and workplece
posincoing during inspectien, nod esablish the ppmera
Foens and Fstopsetelng, Foroaformacles an the skagong for
WIME wisien inspoations, son Chapter 4.

image Acguisition
and Brightness
Compan taticn

Caing the Checnge and Hegiabra Niar detibl [voda, You can 3et
tha followring parameatera:

Brighinesa Compensadan: St op bhe VIMD mdiiles
hrightoess compentatinn enpobility to account for lighting
brigbtoess vaciations., First ==leck From brm ordes — meda 1

Lsemts freme rompeneation ) or mods £ (west frame compensa-
tinn}. Then plars the heightnage proba rm the monitor
gereen, and set an secoplanes range for the brghthess arnbe.

Sirobe Enables Bet th= VIM2 module to otilize Lhe stoohe
Yipht duving satup and/or yun mods.

Thrurbhwld Lonapea: Sed vhe ithreehoid value for the
Lhyeahold imegea o intend towss duing Insmeriion.

Halied Image: e the VI musdole o widlize a holied or
Tlive” videos Image during setlp.

Prightoess Registration: Autematicaily adjwat Cle
threahnld image aetcinga to s new nominal brightness level

A¢cessing the
rmage Manu

Yaur Acbon

Pick the Betup roon

raty L
fuuims

L ertup Ao

oz Main moran
tee Betup menu.

K ol

T bagrim &2 =t 0p the image acquizition and brightnesa
paramerers. Jeat aceese the Loboge wetu o deseribed below,

Commoents

Kthe Moin menu is displaved, anress the Setup menu by
pricking Lhe Safep o (the "open padlock™). Hthe Setap
meny is already displayed (as shown below), sidp this scep.

<

o BJ W 2] B3 EX;
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Accessing the
image Menu
(continuadl
¥Your Actinn Comrmenids
Firk the boage ok o e Pleking the Jtdage ion cawses (he Image meny to appear.

Samup memi i eeeegz the Watios that 3 peall rasfangipiar wengow also Appenrs oo the
Image Mene,  acresn; thie is the brighiness prafe.

B ey = ) B B

BRr
l Image fcen
L=

w4 C<i 2 &9 BN FB EX

[MTera ama brial degrnptions of the Imoay foenwe icons:

St Mfsh

Image Acquisitien - Pick thia icon te select Lhe imear
Bl Ften ttoue L0 be wded by the VINE medule during
el This ivom, when picked, toggles be lween bwn modas -
LI EOUEEE bk, A0, hlE g raTR e,

Strobe  Pick tbis icon o enoble ar disable the stoote

capahi lity of the V'IM2 module. This feon, %hen picked,
teggles bebtween encbled or desabied [dizabled I5 dinlivared by
digpomal 2laab acrcea che con).

Mode Selact — Plek thus ican ta aeleet the brishinece
camepekaution Brede . Thid wwn, when picked. bngglas bermesn
gde 1 [same freme mmopensation) and mods 2 Enexd Frame
e bE E Ok ).

Probe Mave — Plele this dean $o povcess the Probe Mope menu,
‘%’ Lee the Prode Mooe taeon by posi bion the brightneas probe an

the monmitcr image.

Hi Acceptanse Range - Pick thia leon to acesss the Aoceptabes
EE\ Raagamonn, [oethe Aeecutused Ranye menu to x=t
wppsr amd lower Liouty Jur the hrightnmEmtq. and ta read
the current probe reeult, and prube stutisties.

Threshold . Fick this icon to seecss tha T rephod’d meoa.

Lza the Threahofd menu ea seb the theeshold level for any or
all of the four threshold Images.
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Erighiness
Compans3ion

The ¥IM2 medple hae a briphloess vanpeneation sapabLty
which alleors the VIME modules bo automatizalby adjoat for
vhanges in lighting intensity from ingpertian LA inspecting.

What does brighiness compapsalion do?

Eazh tima the VIMY module croducts uo inspeclicn, it

sl Ted the threshold images weth the wizion toeola whith
baves besn comll gurad. Tha ampneigan of thass threshbald
imagaercan chenge iftae Lighting iotenaity changes = that s,
it lichting becogwes dirnzner, noes Llack pixgla may sppanrin
the imeges; ilths Lghting heeomes brighior, moce white
pisels may ay pear in Ly poaces, Il Sappens, Qiv

mieiad L berue il dcoubacy of lute gages and windowa ean be
affacted; this con cause mistahmno refect or aocepd decisions.

When yeu use brightnzes compenInticn, if g chunge in

li ghting brightness torors in the weckstoge abea (fec
examiple, a light bulb failz), the VIME modals automatically
pdjusts thrasheln drvela tno rerpunt for tha chroge, 5o that the
Lheeshold los ges ave pelatively unaffectsd . The pecnlt is
thar VIME meagrretnents are relativale nna faastad .

Heow do youw set upr brighlbeas cormpaneation?

Yuring setup, you place the hrighroess probe —a special type
of window — ino the wides image. Thisbrightoeaes probe
meacures the averape level of brightnesa in & small ares of
the proy-level image IMmm the camers. Denng s=Lup, Lbe
brighthess probe learna the aatmiral krighthess level ih the
imapge; the cange for messurement valees is 4 scal= from O
icutoplelely davc) to 255 (very Beight), Durlng WIS
opecntan, the probe detecta the brightness levs) for eush
inzpaction, end comprTes this to the nominal level Then, if
anlr change in Pghting ta detected, the theeshold levels ol the
threshold imapes are changed alz0,

Whaean 3attlng vp the hrightieza peobe, pog alan ook an
aeedpianie range fob brgtibness, IF the rieasired brogbbbese
walue iz beyond thie presel runge, oo iooge aoqursiisn error
oetrs. This | lowm yom; fe imit tbe amount ﬂfsmPtnhle
lighsning variation, and help distinguish betw=en inap=ction
Milures due to bed pars, and choae dus tobad lightinp,

¥Which threshald images are affectad by brighlness
competaatlion?

Ay or all of the threshold enages par be gel bo wse 1he
brightnew; cumpensulion pability; vom enabiv or disgpbic
brichbness tortpeneation far each threxheld ibmags uslog the
Archor ! Flaatigon an the Thresiald menu.

[i brighlnass com pansation tha same for strobna
Hghting and nen-sirebe lighting?
Mo, there are two diflerent brirhtness compansation modes -
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BErightness
Campensaiion
(contirm=d]

Selecting the
Compantation AMadg

Your Actian

Fick the Campeoggbion Mode
iron g the lmage menwe io
&2 o Campeacybion Mode,

mrde 1, tor strohe or non-strobe liphtang (erme eaite
pompansation, and mode 2, for non-strobe thtj.l::iuuLj.' (mext
frone compensation). Von select the mvede welsng the
CarRperiaaiion Mok eot.

YWheo da you set op brightness compensationT
St up brightnes: compen;atiqn after you hava sat up the
worketage, and have s worltpiees in position (see Chaprer 4,

s that tho saripi gag feaburen to be inspertad ape shown
clearly in the fisbd of vimw {aod ©n the meonibar).

When sebtitng ap b gbibest compensotion far your

apy liention, you most saleqt the compenaction mods, You
can rhuose one of 3w2 modes - mode 1, {same frame sampen-
snficn) ormocds 2 (negt To e compensation). Vo select Lhe
mod= upirg khe= lf:rmprﬂ.n:lil'-:m Mcde icoo an the Freoge menn,

“hen compenariar megde s zolarned. che brizhtness
cempenyatioo 1s apphied Lo the sume imags (the sanmw froee)
used te dwatect Che Lightiog brightness, Thua i€ t6 ideal foe
skrybe-Jit inspeetion:, although it cem alae be used in non-
stobs lighdng applicabone.

When ualng compersaleon mode 2, the brighboess sompensza-
bon ke applied to the subseguent A quired Jmape (the new

framel This wode 15 mute juited te nao-straba light sou reee:
cbir il g eiond'e 2 Jalten Being sfrobe figheag.

Neote: I you select mode I, vou con anfy place the
hriﬁl_atueas probe i the tap 40 rows af the vwonllar iruige.
And you cannot lace anr partof a hine gogc o mindow [in
tha top 48 raws uFthE mwonlter lmags.

Camimatits

The Companserion Mode leon i3 the icon third from the Teft
oo the fmege manu. The Companeaiions Mode icon, when

picked, topples between mode | and mode 2.

knage Menu IHB E}

p

]
et }‘-'* Conp b HEATE Mcke koo

’
1w}

Note: The VIM? modula does not allow you to gelest oede 1
if the brightnees prabe ic plazed samawharg bolowr the tap 44
s of the monitor image, or if anw sdndow or Lioe wage is
praitioned in the op 48 rows of the image.
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Pigeing the Brlgh et
Frofs

In cedar e0 usa & brightness probe for Hgkdlbe baghtness
pmensEntion, Fma must piues thal brighloness probe in
quitabda pasitien i Qae Beouter iomage.

Generally spealting, sou sheuld plase the probe so that it
wivulow eovere a Feferenoe potch in the riden imaga,

What ie o "reforonoe pakeh ™

A refarence patchis an ered of codgiskeot cobor nod shadiog
which you should plags in the camiera Aeld of viva whea you
arg zetting op the aorlkstage, if you intend touse brighmmess
cumpensation. The reforence pacsh 12 neceazary te avsures
Lhat any detecied changs in brightaess 15 due 1o varialiony in
the lighrinz. god bt due v changes vfsbeding of objecta in
the warkstepe, When the brickthess peche i% used, any
cbange iu brighiness fener inspretian o inspackiar ia
detectad by the probe 45 a chzope in lighting. "Ihe purpose of
the refeneocs pateh ix bosunply an ares in the moniter leoage
wlio3e shadciar will nob ehengr: bmm inapeetinn b imepeetion,
1) that the brighroass probe detecks auly a brightness change
which s du= ba change in lightag iplenely.

An exomple proccdure In his seglion illuotrates che
placement of the beightoess probe over g reference pateh.

Haw de you position the reforeuce pateh?

The pasidan ef the Befire wee puteh shocekd ba Gxed in the
wackstape ares in relatlan to1be camery, 50 thet it appeara
in the sanae place in each inppeetion mage, Alao, the
reference patch ahould be plared $n the pesition of Lhe
wrorkplece wlil net nhstruct the camera’awiew of the
*elprence patch Juring inspecdan. This helps aseurs chut
the hrightness probe eadiigs will rempio gffactiva.

Note: I pou are ugiv g drighingss compensation mode L, Jua
must poaition the ralarahes pateh zo thek it appearca incthe
2 M rows of the manitar image,

Whalshude shoeuld the referenca pateh he?

The appropelate shade of the ceferenos patch wili depend on
the hriphtoess of the Lightityg it the workplace, Tha shada of
cthe reference patel sbacld b= such Ehat, when the brighboes:
proha is placed owerit, 2 midramge reading rasults (the
averall brighmess range i 0 to 26E; midrange would be
approximately T 160). This gllows brightness
compenzation In either dizecton (for bedghiler wr derkar
brahtness chadges).

ote! When nsuing buckbhightng, itmay be necegsany to

Place o patch of sarmewhar traneparest, yarsbaded matzrial
auer pare of the baoklit aves to sblain a midmrge reading.
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Placifrg Ui Brighiagds Ta pleee the brightness probe yun need Lo uge the Frobe Hoge
& rnend (hote: Yoo cannot adjuae zlze o shape of the grabe).
oo Pcks the Prate Momeicon b pogess the Mrobe Mooe men, 05
drsoribed belowr

Your Arcdion Comments

ek tive Probe Mire soon fo The Prode Mong oo is tha faorth ieon feem tha Laft on the
cecess the [robe Move mene Tmag= menn fiodicated by the foor dicectional armows?.

gl ! <] 381 53 EN FB EX

‘"-\ Prohe Mave ican

--E-:II:-EEI
w

e I.Eﬁ.‘ nght

The Proke Mo menna inel ndes fonr direeEane ] armew ioses.
To moce Lhee protes IHa the deaited poaition, pick 1the=
appropriate arvow Losn(a), 0 ome of Ewe orags:

& Piehche areow Leoh o more che probe doe pikel io the
direetinn indieptad by the ican,

& Piekand told the light pen dosn agaiuet the arow oo
o c AT coRSIALon s racrentent in the iIndicoted ditsetlon
[4F you prek an arrow icon and U Aoskes thls lndicntes
tbat the windaw i= ot 2 boooddnry - sich ns ¢he sereen
edge =iod Sionut be meyed further tr Lhat diraction)

Note: Depending op the brigkiness compenaation maode
voil have ezlacced. placement of tha probe may be
teeatrieted — iF yon hawe g lacted mule 10 me frame
CoLpehas an ) ol cab Galy place the urobe o the thp 41]
tows ot about the cop 1735k of the wldeo lnoage.
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a-r

Placitrg tha Brighiness
o
[eowinregl

Your Action

Fack the woper kallfaf the
MARAr ACFeEn Fuece.

Clhser e ko remeember
tee ref=rroens prtch pogelion.

Aetferenes
Paldh

Analog Image
al target pattem

Pack them upmer Ralf of the
FAAEECT S0P ST

Example Probe Move
This demrmnsiration plages the brizhiness rroke over Qe
¥efarence pateh i the monitor ima s,

Mata: Poreroatinle pirpises, these proced wres rmefer to the
target pattarn ineluded witl thie manual. Ses Chapter=3
and. 3 17 setup the VM2 medole, peripberal equiptuest, and
target priern,

In puder bo lacate the refersnce pateh io the mgnilyre LLaize,
vou may flral need to beiafly changpe the viden disploy made.
=2 the mooitnr displnys ghe rmn.ln:g: fmag@,‘inst.s-.a_d 41 the
threshold image.

Camments

Pickiwg the acrech 1wice wilk Lhe livht peo displrys the
aoalay imaye (the probe 13 nnk displaved on zeresn}.

The referenca pateh is the light gray rectangle in the opper
holfaf the enolog mage (sae illogtration kalow],

Picking the srremn coos radizplaya the threshold image,
the Frobg Move menn, and the beigh

tness probe,

Refermnm
prtch
I ety

Thatca Pl il g e 2

[n 2P G irmaga)

g JSLTT

= Cirlgital position
of priabe

'''''




PMacing the Brighmess
Prabe
Mcaretirued}

Fick the left grrow
irfed $he probe iF placed

ey da mefererace padeh.

kel

Probe moved [eft 1g
cerlerof reterence patoh
podrtsn on threshald

Ty I edample imogel

Fiek ke DR oo
Frobn Moee
e
Image Meno
. Frek the Sesepianes Bopogy:
Mt B0 feccm: Lhe Aceepbancs
Ronge menn.
ACLEid ey
H‘:-ngn
Memr
Clhgerve e prode resald.

Chaptar E fmage Aoqolpt e ang Beigh frass Compariaimmn

Example Probs Moy e foatnueg)

Fickiog the lef arrow moees the probe to the &t

s

f‘ﬁ {iﬂ!it ﬁ*ﬁ:ﬁﬁ---;#ﬁq&ﬁ e ﬂ"ﬂ"'r Driginnl pogitian

S Rl

=

A Reference
F-a“.'h'
Bcatian

Jnce the brightnees probe bas best placed, Jno enn retarn to
the Fhese menn uaing the OF Leon.

Tee vucrsuk aedsursal recwlt of e briphtnes: prebe is
listed 25 the middie ruarber of tha thres nutbers oo Lhe
rlght s1de of the Aeceplance Sanye ineou.

Curment proba raxult

kFdeully, the prabe cexult should ha s midrange reading (the
raoge ie 0-F58, midrangas is appraximakely TO-LRQ), Mobe: If
tha raading i wot i midrs nga dutibg sslup, you mogr hove to
Acljuat milber o both the '-I'DJ'IEI".H.H:'I! lighting or the F-atap
sciting of the lena (ebp Chaprer 4] O, if the lighdng and F-
Btop saiting are mabisfactyry, you can changs the raferance
pateh to p different shiade to gel & tuidrawge reading.
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Satting b
A spiBrcE Rarmgk

(s poe hewe placed the brightoess probe, the wext step
iato gar the amsaptakes mompe of the heightnezs peobe.

Whatin the acceptance range’

When vou set up you the brigbtnass ﬁlru:ul'_na, vl st szl Lhe
alge of aswplahle medsurement valuss. That (s, vou set an
ypper limit and 2 &wer limit for che brightness prohe cesylis
Yhen you st Lbe acceplance moges limits, yeu determioe the
amonnt of lighting vadalion allewed dutng inspactions.

Haow does the ancepignie teeng e work?

When the VIXT parforma a0 i nspecticn, the brighiness prohe
refurn: resalia baged on the lipghting Deighloesy detacted; iF
the brighihen prolse besulis do put come within the uppey
gud lower Fimits (or witepdater 7], Un ECqEisilion FreaT 2
peneraled; the inspoetion fuils, and the Acg Evror LED groex
it The VIM2 module indicabes a fofect deeision throyzh
the swingmem, the Deciaion LED, and the dismrets Bit, ox vl
aw through the recilts data blocks,

What is she aceeptanes range ussd foc?

Ity mach applieation, there x4 point of lighting chawge
beywnne] which tho arizhtnesa compengatlan of the YIME s no
loagee effective, lhatirﬁhuldimagm remain dlztoried
despita the brighthess compentallan, The aeecptanecs ranpe
ca0 ba wsed to imik the allmrable Nighung variakion, 50 that
if Ehig Limdt i purpessed, no oogyisition ornor i generated .
Tlhug 3o vt use (he acceplance range. And the Fegariaitioe
errur signal, to belp dist nguish wehether failed Enspectiony
ave the resull el bad parts, arihe resolt of had lighting.

Yoo con use the secaptance ran g+ kit L predhent
inspections o vaasing when the hghting is inpdaquate.
Yao can olzo aae the woprCltien error 3igoal as an nlarmo
indicating the Ughliog for the inspection iz oo lonrer
adegopts, anvd the Lght souree Dyl by adjusted or rmplecad

How do you determine the aceeplunce range limls?
Yo can get the arceptance vacge Uinils 1o detect when
lighting bas twiled entirely. Do this by obaarving brlghtness
Er-u-h-e regult with ligheing at sptitmal lewel, then obeerving

rightaess prabe cesolt with liphHne removed. Sel the
goceptatee Fange Lmit so that the reading for the retmoved
lighling is oot of ranga,

{ir, ¥vou can experiment with differsnt lighting levela duvinw
teia] inspecticns with kuawm good parte. to pee howr much
lighting variakce ia hevessary ba begin o cauea [ailures. Yoo
rin cheo phserve the brightoess probe reading 2t the poigt
whera failures begin Lo occue due to lighting variance, and
pet accepbaneg rRDEe bl aceerdiogly.
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210
Settng e Toser the soreplabnee range For the briphtmese probe, acoras
Aszeptanse Range  the Astsnirnns Ranes mann.
{continued)
Your Action Comment
Fuck the Acceplanes Bange

Lot e Efte IMAge ML

d (<] 281 B2 BN I°'B EX
X

Accgptanos Ramge lKon

AcCmpdarnog T3 oapl Llan

EX] _9<= sa<=255

fmage Menu

g f nergmagnd
Lireut loadt ffnﬂhﬂﬁl?gn Enlart oo

Hhpereg thy probe rgydt. Qo therightmde of the Acgepianse Range menn arg three
nUmbers, separited by "< =" glgna. The moddie bumibar i
fhe: rutTeEnd measn eed reanle nt che: brightnes:s prabe,

Feck e hiorit fapper The feper femd 13 the e numbser of the these ninobers
i lovrer s yor want tochange.  displayved on the ripht side of the mena, the upper Kntitic tha
Rumber ot the S ht (Nota: Defanit valoes abe dlaplaed for
the limita initialle). To aelect either lemik, pick thar livuic
wits the lighl peo The selected liout is vrdarbined

selected lmit it yrderlimned

Fiek e Ineretnent Falect  The Juorement Select icon zets the amoant by which the
tevr, iF meeagzory, tochenge  selegled Limut '|l."|'J.I.1,'I:|.E.|:|.ﬂ:|-.~ Wwhen you pivk the Logreose Lommet
b LRererdani,  or Dacreoss Limtd lecon. When pleked, the fHerctuenr Seleet
teno Haggles betvenn 1 and 1,

Fick the Incrmpse Litoit o To ineragas the e lected lionik by the smoant shown on the
or the Decrense Limit icrre.as eeremenz Selee toon, pick the Inerezae Limiticnen. Ta
necadaary, o meregas or Jocresde the selepted limnit, picks the Desrogas Linti? ican. Ta
decrezae the selechen imedt. choange the limit volue ropidly, pick and hald tha light pean
Hp against ke json .
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Settlmg the
Agcapiancs Range
[ urnii bl

Your Ackion

Pack the (VK [gor to
321 the sl hrgkdteaa
bevel el gro b PRe ITage niestd .

a-1f

Mo The VI 2 ooacle dipes ook allow wiw 1o eee e upper
limibwoa value lowwr than bhe lower Timik, oF Lo sel the lower
Iimit o a value highcr than the upper limit.

Comnrant

Whegn you pick the £IR foon on the Accepiraes fenpe ooy,
1ha VIME 2p ek fex the brighiness lecel, and veie the natilkol
Brightrecss leral baded oo the 3ample. Thiz settdng is the
uplue used For compurson during ren made, when lighting
hrigh tnesm s pen setinn is ineffert

e 1 __9<= HB<=255

NTramg AL

Accessirmng Stablstcs

] 24 &2 ES 'B X

Osing the Learn Madea and ather Run Mode Fyndtidgns
The VIM* medule fertures g vametion of ibks rue medo =oliad
the waern misda, Im Paorn teodo, the VIBE aceurialates
atziizbica _ﬁ:-r 2aeh ¢ b ool J..r::i'lriu-:r:!.:.,.lﬂ I-I'h:'!__i,':ﬂ.[.r Lfcer !lriﬂ.'a.lfnﬁ;
probe, based od 4 numbec of Ecinld inapections. s of the
Ptk 1Tiede Gty e lebpeliul io deslecomianog Lhe ayplinl
aceaplrnos rangs for inapecbon teols and preoks:.

The VIME rdule sl fesbures p nember of run mode 2rn,
npkians, whieh can b helpfol in reBning yvoue conl] gpuration.

Chaptzr 13 for more informadon regarding usz of the
(et mode and cther Fore maode opliehs.

LY T [T -y

When yau o the WIND it burra soade, o accnmnlate
staxistics for all enabled vigans lwols And peabes. Toobseree
tha colla=tad gtn bzt Fer the brightneee prabe, first acce=e
the Aceepiones Rangs menn on the f'mage menn, az described
on the nezbpage.
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E-12
Arcessing Staasiics
{rviridih wed)
Yaour Actiorn Comtrrant
lock Fhes Accepbance Rangs

koo o Hhe Irmags Mend,

el 4 2] 28 5D BN B EL
-

Acceptance Aamge leon Cu et measiored result

Arcceplancs Range Memwr /

BN BT __o<= eoc=2ss

Faek the corvony megepred  Om the right eida ef the darcptanes Resgs menu are threa
pecule.  nwuotherd, sepaentad by "< =" gigoa. Tha acecdidls narmbar iz
the crrrert measored resall of the brughlness perbe. When
you pich thila pombee, the briphlbeas probe digappes ra, sod
the stutisycs wre displuyed (soc dingram bolow),

Foial of tripaers processed #.n

Number of probe faileres | 4 E

0
B
Losvwst rarult coffe:ted t/" E
0

Marhest reanlt collecte ﬁ

Average of alf resuies | _my

codlacted 4+ ﬁ

Note: Tha resols of failed inspections for the probe are not
o luded in the fapeect, Reghoei, and ecerage vodwes. Thege.
Aeatisticn ara hasad nn pregin g inapeetinng only, Thamelome,
for proliminarmy trial Fens, s mayv want b sed the
dccaptenees range bo axtrarmne Livoita inidally, o the poepaes
ol eollecting slabiylizg for all inupectiony.

Fick the current meosured  Picking the current measured reault agsin redisplara the
refulragaan o renwpuy g hrightogss peets and rewsras the sl live disples.
stptatbies displaw,
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Strahe Enabim

Yaur Achion
Pick thr Skowke icon

ot the Image ekl
o enakle dTrobe vperation.

T g A E

The VIV Beod 0] an epe=rade using o weobe Light as the
light zouree, IF5ow abe golog 1o wee sheabe lxhilng, ilbher
durlbg sedip ede or dueciog run mede, you ot Jirst eopbloe
thie VTAE moduls’s stivbe capablliby wong the Strobe icon.

Mats: If You are nmog the strobe lighbing during setup, see
Cheapter 5 for more infonnation regarding the strabe Hghi
signal outputan the VIME swingarm.

Wikh Strobe epabind during setap mede, tha monitor imege
appeayd bnufen Each bime so image pequisibicm is raquitad.
such ax afimr mnvingthe trightoess probk, the atrobe oatpat
i the VIM2 module's swinparm is anergized jusk before Eha
image is acquired.

With Strebr erabled during ruo mode, tha simbe oudpuat. is
anerptrad Just befars the idnage js wequired, nod the mooitar
Dvage apweors froeco after aach inspection.

Toonable operation weing the slevbe Lightiny, pick the
Rirgtnicon,

Comment

When picked, the Strehe (on o flea beteel erabled

and dizsTbled (disalad iz indicated by the diagenal elazh
eerrs the icaml. With the Sirobe emabled, the topoiter imuge
eppeirs lromen,” but ims ree ara acquirad by the VIR(2
mxiula a2 needed. When nage acguisition takes placs, the
VIfZ modale ackivates the steobe brigyer sigoal on the
gwingarn (e2e Chapter 5 far information oo strobe trigpar
COTLILESEL Otich.

C<] 28 &2 ES I*0 EX;

Strobe fron

Sirake "
Encirhed

Piek the Stpoby oon
100 Lo tee LInega menu
by dizable rirohe operation,

Bl

With the Shrabe disablsd, the VIME module resunies nornal
“live" viden diaplay,
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Thrashold lmageas

The YIM2 maduls prodisces fauy threaheld imagee for uss
whtl litee goges and windaws. Vou @b e one, orupts all
tour theeahold imagae in sour configuration, Each ling guge
or windowr is asdgncd o threshold impge to inspact; ench ool
inspects only the threshold imege toshich it iz assigned.

Whelis s threshold imagey?

Recall from Chapler 3 thal 4 thyeshold bnage 19 a3 high-
cotleast bnage conalsting of pizels of only ©iwo codors — biack
and whitz, The WIME owrd ol S kleds S 10 Set 0D & dillegent
threaturld lepef Bar each of the foue dillerent Lereshold images
it prodocea wikh each inspection.

What 12 & threalald level?

The threthcld 1e el dede coniies which piwels will e Bloc,
and which will be white, in the thrasheld image. Racall fenm
Chopter 3 that the imoge fram the video comern conbains an
arcay of plrels aach of whos= brighthess lavala, or "reay-
Tewels, " com vy along a vangs of alues from $-25F. The
value "0 indicatss blaek, and "235" indicates white, 'The
Yalues Mo 1-204 vepres2al the range of grave b batareen,
the jomrer 1be nwnber, the davkar the gray.

tocreuting o thresheld imege Fram this pray-lavel image the
Y12 meduile converts aach pizal v one of twa calors - back
ar white. Toavcomplish chie. the VIM2 n=e: 2 "threshold
Level, ™ whish ot eniizt xdpply. Thi= threghald lavs]l 12 the
dleidin g e that detertiines which pleels aps comnertad ta
bleck, and which are comverted to whice, Al pixels having
groay b=vcl wolucs below or cquol to the thessholbd (the dorker
pixelal ave converted to black, and thoese above (the brightet
E-l:l:ucla‘.l b ciriartan] Lo white, Tl reault1a aliigh conicast
thrasheld " image with only bleck and whits pixels,

Chanping tha threshold level setting ¢an alter the imayre

qt bekbaM B Iy W hed 1Be threahnld s itereased, the LEame
bemmue=s dirker ag mure pixels Fll below the theeshnold, and
o are convarted to black. When tha tyreshold is decraased,
the imegEa beemmes lightar, as more pixels are above the
threahiold, mod are converted ba white.

Why wee diffarent threshald levels usad?

Warying the threehold ran kave the sffect ol enhonring
certmin image faatares, and'or detrecting from tha
appearance of certain i bemtures, The nhility to vory the
threahinld allowes vou toenbanee the Peabureg ol interest on
the wark plees yoo e inspecting.

The VIMZ medals baa four available threshald imagss. Yoo
mek 5ot up ol fvosl oe Krechold L[I'.'IHE-E You can set up
cack of the Wur thrpshold imagey, with p diffecgnt
threahold lavel, with eaeb highllghtang ditffarent feptnres.
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i’

B s

Thrashold images

{carrFaoad]

Acresemyp the Threshold
dlany

Your Action

Frok the Thrashold waon

on the Satup menu Lo
oreess e Threzhold menw.

O o cam 5ot up the threshold imagea with some high-
lighting tha same= fratubes. Tou 40 Ant naracnarily e fn sa?
up and sea 2 four of the threahinld imeges; xeb up only 43

g m § 4f the thecshold images as yoo oeed b wes i hiphlighd,
the diffecent feataces of interest on the morkpizee,

How ara threshold imsges melerenead?

Eurh time yoo onbigure o Lk gage, Fod g5alpm A :;h;;;huld
image lor that hine gape: the line gaps eta rmly the
'ﬂ]regﬂh_u]d imege esalpned, When _1.|r|1.L 'EBIEEEJJI"E a1y windoor,
i-4, sach window thak you configure le antowatical ly
u.s-au.g:nud the hreshold image of the zamas nomber e
Chopters % and 160 Ber e gage and window information).

Whan do you set np a threshold image?

Betup & threakold [rame:

*  Af=r you havs get ap the workstoge, and haven
wiorkpioee in posibioo (s=e Chapler 4). 60 that the

wurk pHdre fesd lures 47 b wdpetod are showo clearly in
the Beld of visw {and on Ehe manitar?,

A frer you have positicoed the brighbbess probe.

After yoo bave s=legted the apprupriats atrobe s2thng.
Before atbempting to confignre a line gegze ot witdo®
aagipned bo I:EB ﬂue.'ah-:lld IMBgE,

b & B

—1. -

Taaet up a threshold imega. first acsass the Threskald meoy.

Mole: The "uivk Slact Poscudure” i Chapter 6 Inclwdes 2
ppectiio sxample of pettan g yp thrachild ivnages | and 2. Tha
twen examnple threshold imapes are ased in exomple

procedures throaphout shizmanaat,

Comments

The Thracfiodic kon ik the ieon 3acond From the night on the

Satupmenu. Ficking the Threstold icon displays the
Thrmold ovena.

i (5] 28 B2 BN W 65

Fhreshold leon Thieshedd Lavel

B PR G Gkl
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Salacting the Thraghdld  Selact the threshold image rou want to sst ap by uzing the
image Imoge Select icnn.

gEAMS M TRoxt

Fage SH0d eon

Your Actron Commants

Frek idee Lungges Jolock wwvn Plckiop Lhe Imaye Sefect icon dthe ficst iean on che [eit)

& efuznge the image number,  changes the (mage numabet. A3 yobchange the mage
number by picking the fmoge Select ivon, the cormmespanding
threshold image 12 dlsplayed an the sancbar. Pielting the
Image Selept icon atadly o cles Ehrough the four
thteaheld images, Pick the icon until xou have zolactad Lhe
threshold image youw wiak be 3t wp.

R R

Mate: Wheno keleckog the threshold image, remember — if
Fou Lntand bo e one o mors windows io yoor inspaction -
cach window, 14, i3 autometically aesipned to Inapect the
thtezhald imags of the $amc number, That is, widew 1
nlwa¥s inspeckd threghold imepe 1 windaw 2 inapecta
threshold images 2, etz (gee Chapter 10 for more Inftiatlon
L witdows). For lne gapes, youl st geleeh a0y obe of bhe
frr threghald {myaEes for each Hns gages you configura.

St Anchorar Floar Alter aelectlng the threshnld imege aumber, set the A nekor
Sty Flootatatos of the threshold image wsing the Anchar £ Flaat
eon. Archaror Floet statns rafere to the VTM?2 madule's
brigkiness compeneriion eaprbility (zse "Arighingas
Compensation” earlier in this chapear).

Tt ehetd o o T
AMane - H W

Anehgr S Flost leon
#, (togghes vt e pleked}

At A

4
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fefoct Ancher or Float
SI3tus
[conbhnaolp

Yaur Action

Frek the Anchor F Floak fooa

A nechrar

Sochng the Phrerhold Level

PR e l"'
s

&47

Whet astting ap 3 threshold inuage, wat sle st Firat iF Yoo
efpech e xhting bovary, and you watit to bl the
threshald tmuge b owe the brightness compansation
capehilily. With Archor selected, brightasts compensution
15 disabied for that thrashald image.

Commenis

Pleling the A ncher / Floa! icpe toggles the threshold image
stabas bstvraen Aqackor fndleaced by 1w A nefior weonp and
Fimzt (indicoted by three wary lines in the icon). Az you
toggle the feon, the appearates of the chreghald e ob Lhe
mani kot does nok chanpe,

.
e Fioat
.

Motice Ehe number oo the right side of the Threahald manw;
tnia numbar iz the cureend (s reshold beped of the e le=pb=d
threchold image. You can sef this oumber to & velus oo 0
to 255, The defawle setting it 126,

Cwrren t Thrss Boff | o]

B LM Kl B

* Decressa kan L0 T R g

Yaur Actinn

Fick the Digerasss orm ko
dertease the threshpld lepel.

Frak the [oresse oo 1o
dmereqae the tAraahodd ferel

To chenge the threchaold level, plok sither the facrense imon
(bo Inerenos phe thresbhold leegl), or the Decrezae non (o
decres e the thrashald Yerralp:

Comments

Each time you pick the Decrgase icom, the threshold Jevel
dacraassd ons undt. Pick and hald to decrense mpidly,

Each bme you pick thé Inerexse icon, the thrashold el
{ueteayes one unit. Pick and hold to increase rapudly.

A3 previpusly discussad in this chapker and [o Chapter 3.
changing the threshold level can draraatically alter the

thresheld imagze. Bet the Ehreakold laval ig ordec bo besg
highlight the teataralsl of intarest o0 WenL to Beasn s
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Hathing | e
Acqui‘:?ggn

When the VIFZ module isin the sofap mode (the mode nzad
for mofigucng the ¥ IMZ modale), imeges narmalls ara
rapagtadlyr and automaties ly aequived by the WIBLY wodule.
N you choosa, yma ran halt theimage scquizitiom atany fine,
g0 that an acquoired image ramalnsg "Trozen” ob the moeoltor.
You holtantematic imaga fgge laitlena weingT L fmoyls
Acyuisition ican on the Image mann,

Why usc the "halt image™ capability?

Draring wooliguralivn, iLmay be oecessacry or desirnble ko
halt the imape aequisitions. For exaraple, you may waal ta
e fTare wislob bodils baeed on the workpiece imege, hut tha
wir kplece iz tol avacable lueibhe cobire schup process,

Haw can you uxe the " halt image™ capability T

[fyro con heve o workcplere in pecition in the workakage for
unly a limited tirw, you cAn, ™ hen the work piess iz
available, min the VIM2 module in the nermal fmaye
Aeguisition mnda. Than, betnra the morkpiaee 12 rernaved
from che el of view, you can selact the Baie Imagea mada,

Awmother appartunity for usiog the halt imaga capabilitr
acenra whan ¥on Uz she o Lhe Hall freage 4cm modee ducing
a letal ruo of the VIM?Z module {Chapter 13 provides
Toforwsallon oo Lhe acm odeer, Wheo youo s=t che VM2
madair for either she Halt on Rejes! or the Halt va Nexd
fapectivke oplion, and 4 bakk oocurs, the VIME module KLops
inspectiong, and stoves all fony ol the theeshold Loveges rom
the iImapeetion, Yy con wt thut peint re-snter sctup mods;
the halt image feabture wlll avtemnbicolly ke onrehlcd,

Whil happens with “halt image” salactad?

With the Falt fram mode selected, “he VIM2 inoduls staps
sequiring imagwa: Al froeof the threshold images remain
iotect for the last image arquired. Thisallews vau to
configura or adjuat line mames and winduews based wvo thege
threchold tnages. However, youcaznnt mave tha brightnes:s
Frabe, or chayge Lhe threashold levels of the four threshold

I ages while Halt fmage 18 gelected.
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Helting Image  Toaelect che Hall Intege mode, begin by pleling the fmage

Acquisitran
frantinusd}

Your Action

Fick tha Imppre Acquisition
beorr o e mage menu.

At FFEEOE Denit ot the [ikage menu.

Comment

When tha Imare Aogurai ot icon is pieked, the {eon menn
strip disappenrs from the screen. The VIME moduls bepiog
to repoaacedly acquive magea and epdates the mondtor
image Eoch imog= dizployed is brightoees r.-::np:rm:.t.ml.

Mmage s IHB@

Depreps the Lokt pan g
bl dmurge qmegadai o,

Mg mo Acgeusitham Team

When you depraes tha i ght pen Wp ab thia point, the VThE2

rirdule 5tops aediking new isages. The mooilor tonage
apprears "frotes." The lwoo menu strip reappeucy, with the
Halt fcpe leow 1 wlace of the fmoge Acguisidior ican.

— RIS

Pk the Halt Impge icon
tcom ot the Ivage atakic.

Depreva Lhe light pan 2ip
o begio crpqge oegl tatiion.

Halt nage fean

Mota: M you select the Aalt nn refect moda (pex Chapter 13 for
Fst tcld I fdtiabion ), ood You reterco ko the aefup micda
ielber 1 reject decisicn ogeurs duriog ran mods, the Hale
Irsgs raode will be xelecter] sasbomaticolly, sonthok tae last
wequired imngze is saved. Thia way Fou can review your line
gege andior windaow configurations and repnfe: aa dezired,
bazed om the last acquired limage IFand wheo vou picke the
Malt Imageienn to rezuma the normal Image Araveenion
muods, Ehe 1ast pegqulred irmage 1% dost, as the YIMI modila
boging acauinn g new Ligapes, Therefore maks sure your
wiork Wilk the balled imope iz complete befare resuming
nommsl [mags acgubzition,

To resstie image acquisibion:
When the Fadi [mtage loon le pleked, the loen menyw strip

dizmppears. The YIM2 medule h:}gmsm repeatadlr asquire
imAapes:; inages diaplayed dce shil]l Boightosys compemzated,

When yon depress the 1ght pen tp mt this peint, the Vo2
mole Flopg pegQuinng Dew imapes, The manlkoe b ags 5
"Hra" ax vaual during setup (unless the Strobe option ia
anabled) without brightness companzanlen The ioan benu
striD reappewry, wikth the fmage Acquisition foon o placa of
the Halt Image icon,
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Brightness Reqisiration

Your Aclion

Dick the Reglatration ioon an
fhe B=biip menu to zeoess

the Regiatration mem.

Fchul Ao Palt

Regisiradion Menu

At

S ey
R gr bl o

FPick the Brightoess
Begistration ioor on the
Eegistraklon mery,

The YIM2Z module has o capability called Arighinesa
regiatraticn which allows You ko autenatlcally sdjoat the
threzhoid lewals of threahold impgas aepording to & n=w

comingl brightnoas leycl,

MNuode: [t wroar to ovake wse of this capability, fhreshald
images maet be aat ta Flogr atatus (1.8, brightoes
rprmpeadatich enabled), A0y thesabokd lmsgs whieh {5 5et for
Ancher stetua (breighohess cotinpensation diarbled] 15 met
afferted by the use of bnightmess regegkta ki

Usze brightness registration when the nominel or uzuel

brightoess level for your ihepection chanpes, and #00 wrant o
regulast tha throsheld images acsardingly.

Nota: Briphtness repigtration can be used wilth gither n
Mive” Imege or o bolbed iooge. I the Holf mage Jooo is

selegted. registrabing (s hassd oo probe lavel: and threasholda
vinupabeid during the prlor Inege nequisi@omn

T wge brlghiieys raglawsation, retirn €0 tha Seinpmeny,
2od pick the Regnaleotoor icog b aocess the Dogiatasan
menu,

Commenti

The B¢gintrdiian (oot 1% the naxl ba 1ot loon on the Soinp
m=mnl.

Ragistration lean
rx i,
Stare

RRG T ko

Aftar you bave aceeezed the Kagiefuiian meny, offecting
brghteemm regintratlon requioe: Juat 1o stape — picling e
Brighinass Begictration jeon, then picking the Stora
Heyixtrolion oo,

Ficking the brightoess mpiskrailon icon itk icon eclor 18
anearled when picked) couzes boghloesa re qicteation ko take
eflect Fmmediately.
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Brighiness Regisiration
Frovm L]

Your Action

Fick the Btors ragistratinon
LpiE bR AL fhe meorw
parzmetara,

Ragicrration Wfepy

i B = B

Il the broghtorys probe detects a brightnees level which i
iTerent [mwn the lanrmed oaminal level, the nawly datarped
level heeomes tha nomioal level. Each ithrechoid imegs
vrhich is configured for Zoaz (brightnass compataakis

¢ flad] is then adjuabed in e sacoe vmounl and dicection
ae the chonges in the brightness lzvel yoa can weelfy b la By
cheeking the thresheld hevels L the theeshold images.

Note: Hyat da st wank e use the new nominal brightnen
level nnd throshald leTala. pics the Brighlaess Hegistretion
icuo agein, ar simply pick the 9K Sron toexit the
Remeirghon mena. The bruyghomess registention will be
cancelled.

Deheraise. |k you do wank to use the new nominal brighiness
bevel and thoeshaid lavals. vou pual zrore Hem as felleass:

Comment
Fiokting tha Store Regesfration imo stoces the npw nomins

brightness level and theaaholds 5 pract of the curcent
working (RAM} conligurution.

Fogictration fean

Mopx [(brghtoess regisication is scfive shifkremateation
will uea a ecopensated leeoge when initiatad {see kit
Rages)ratior in Chepter 110,

Nobe: Rrightness and shift registeation will ke wtored al the
same time when oo pick the Stere Registration teeo.
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Chapter 9 Using Line Gages

Chapier Dbjectives  The abjective of this chapter is to show how touse the Ling
menu leoos toset up o line goge ax pact of = VIME
modiale confipuration for an inapection applicaton. This
ahapier boging with quartions and amesrs phont gemes.

Sorre Qestiany and  This eection Introdaoes the topic of (e Joges By posiog some
Angwers about Gages  questinons ahant line 28 gea, snd anemering them.

What (24 ling gagae?

A line goge s an inspeckion tonl which chacks fasturezin a
galected Bloabided (Uirvehold) image by analvsing lin=or
gronps of plagla — cithar black or :E!ite {gee Chapter 3.

What docs 8 line gags detacy?

Line gagescen be 36l o operabe in oy of & numbec ol ways,
A line gage cant detect position aledges of "hlobs" {see
Chapher 3 for "hloh™ descriptiont, datect praition of cemter of
blaba, detast widiha of blebs, cavnt number of pixels croessd
iblack or whitel, or count nomber of edges cooased.

Hirw muny line gageas ara thara’

Theter= are 24 lioe guages in all - ling pages X, W, and numbers
1-22, Thia chapter discogses sndy (bhe gages 132, Ling gaTes
X and Y are specinl cosen — thetr g re waed o wrorkpiece
poalbion ghift compenaabion (discussed io Chapter 113,

How da youset np a Hoe gage?

Usiog the Line Qegg mong e, you Aees selecl Lbe Lines
gag= aumhber (1-22x, and eoable the gage. You then
ganfigura the aelectad line gage, which lashvwo on the
meoiter; yoo selact which owe of four Hereshold images b
ingpact; Fou ealeck attributes anch a2 verdicgd or kortronig!
crientotion, line gage fuaction. pizel coior, st you place the
ling gage mvar the faaturs] of fataresh on the threshold
image: ehd wou thed seban scceplence range for the line
gage (aapwclion resulty = during inspection thie range
prow[des the basis - at aro=pt or reject docizion,

Haw ¢gn you place aline gage?

Uzlbg the Line 7age meny igns you can:

*  Hylek hurizontul or vertical ori=ntobHan (ne gagus can
bave only nna of bwa orientaHone, Tercical ar berzontal),

# Lanpglbed vr short=n the Lne gage (o ling gegse v s
the sntire momi tor soyeen if need ba, or be Ak shortosa
#logle plxels

¥ Mooe the line gage up ar down, atd/or wda i side, ontil
positloned s veguited uver the featureds) of interaat.
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sonne Cuetiions and What does & line Fags inspact?
Answars about Gages A line gige [napects only the plosla i1 creases (e e delected
fcontruedd  Perechnlad image, s6 paaitloning s Vet y impocianl. A lloe
gape analyzes the pizels il oreses to detect ddobe, edges, ar
pizrels seg Chapter 3 b o overview of Loe gayge opersiien).

When de 7ou set up a line gfaga?

Sctvupaoline goge obter yoo hove:

& Hot up the werketags, and hawae a workplece in the
npminnl gr idenl poritico (e I:hnp-ter dp,8achor the
warhplacs eatures bn ba lhapested ave dhawm elearly In
ther ficld af view (and cm the mooitoc),

% 3t the threshald imagais) tnanhaoce the parbiculac
Featurediz) you are I0ing W inspert. (sea Chaptar 23,

Agessing the  Tobegin toset up a ling gage, first geccss the Ling Goge
Line Gage Menu  mena as deseribed belaw

Yoor Action Lomments
Pick the Retup ingn 7 tha Mman mang ie dieplared, mecasa tha Sefapn mann by

o (s Main mene b ploking the Safns o (Ehe Yapen padlaele"l. IMths Seiup
deserd the Satup veny.  rhend [Balready diapleyed (as shewn balow), slip thle slep,

FPick the Line Jage ccon. Pickiog the Ling frage icon nn the Sefup manu displavs the
Line Craga menu:

Eralre | Criralw= kenn ""H U e i gk This iemm, thie diageanal flach dicappears,

Peck te gecomed  Dicking the enoble 'dised e icon enables the line gage, aog
(eanble'disablelicon,  allowazon ta plek athae leone an the Lipe Cage menu.

Pick the ETC joon.  Plcelog the ETC ion lyads tn oipre Leng Crape ipons:

ddres frd g Pl i — &y e g
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Tha Ling Grge lcon:  Hers ars brief deazeriptions of each of tha Line Qage izona,

i

AT} 1]

=0 M

¥

ﬁ == [=x
= | 9 L

begicaing with the first st

L
= = &= G2E PR B3 X

Gage Selent— Fick this ieon bo salect the gage from g choles
eF X, Y. ur oucnbera 1-22. XY | then oumbers 1-22, than X,
Y. #te., are diaplayved in spquanse as you repeatedly plek the
icom, or held the Light peo tip dawn sgainst the icon, Thae
gelectad liae gage 19 diaplayed an the monikar,

Goye Enable - Pick this icon to =nobla ar diz=hla the
aelected gama. Thia icon. when picked, boggolea batwraet
enzbled or diaabled (diaehled i indicated by diagnn e gigah
actoaa tle icond, You most enable & selected gage o crder ta
use the rermaining Lire Groge icons bo confgues & gam, Aleo,
& gage mual be enabled in ooder bo be part of vour inspetion
confguration.

GQage Orientation - Plel tals Leos ta select line guge
arienes Hon - either orposial o aertioa!. For gages 100,
this icsn, when picked, toggles berween verkical and
bomzantal

Anchars Flopt - Thizizan appasrs ag sheon at &R when
elther bae K or Y gage it selented,

For guges 1-22, thix icon enablez or disables pogitdon shlft
comipeneation, and when picked baggles between enabled
indicated by wavy linesh or dizabled (indientad By ame e,

Threshild Imwgs — Pick thic ison tosalact the threshold
image which the gam wil Inspact (thers 2va 4 thieshald
itnage choieesl, As you repeated by pick this icon, ausibers 1a
4 gradizplayed in sequemne_ lhdicatl op the yelegbed
thrashold imege. The selected threshold lma e 1e dlaplayed
on the roniter.

The other g icons displsyed on the menu are Lhe famillae
ETC leen and OF ieon. Recell that picking the GE jean
rafurea Fou b the pravious mend (the Seiyp menu in this
=used. Fickiog the ETT icon displays additionel Dae Grage
TENE boobE (See el pagde].
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Tha Link Gag4 feans  1Fpou pick the B7L7 iorm an the Line (fogs menn, n seeand zat
[comuancd]  of Line (Fege ioons wppeors,. These additional Liee Gaoge ions
are deseribed helow:

Mot the jelevled Loe gags. Use 1he Saye Mooe toetn L

piratapieally poedtion cha 1ine 7oge on Phe imame shown on
the corritor scraen.

1$ Fage Mova - Fick this leon to areese the frmre Mous 1nenn

Cage 5lze - Piek thiz loon o acceea the age 812 menu for
a |] the selected ling gagr, LTsethe {fage Sime menn g dcngrhen
or shartan 1he bine grge.

1|,. i>age Funetion - Pick this 1con bo assign the funckons dor
e the gelectad Line gage. Thiz icon, when picked, digplavain
segaence the ditferent icons symboliting Ehe nvoiloblz line
gags functlong, Each jwon represetits too finetions: a ke
g2g+ alwoys performs ;wo inspection Funchons
pimultaneausly.

Color — Plek this ieon to zelact the calor — either black or
white = of che Blebe or pirels e be decs=cted by the llne gnge
a'uas-:r.r_iun- Thuk iooty, Whess picEed. mgﬂg']eﬁ hetwernn hlack
(indica ked by tha blmck bz with white " o' and whate{whita
box rath black ¥,

=
] Hi Apveptanee Haoge = Bick thiz icuo w dece=s bbe Acocntanns
|?ﬁ\ I Range pees for e seleclad line gage. Toe the Aoceplanes
Range mena ta set the upper bnd lower limits for the
Inggeetlow resalls, aod o vead the cureent Fue gage pesultl
andor line game statistics.

-0 Gage Filber - Pick this ioon to select the brpe of placl
flltaring for the saleeted Ube gage, Piclulug thia lomn Lagples
through the thees options - noas (707, 1-, ot -pixe] fikering.

Ifvou pick the BT ipro no the second Ling Crogse menu, tha
Neat ek of £ime Grager icona ceturos bo the acoeen.

Exiting the Line Gagq Marne  Reowmuber, ta axib the fLige Foge manu, vou must return to
the firat &4 of line gage icona, which includes the QR leon
Thew, pich the QR o b it Wthe Line Gaye feeou and
Teturn to the S«fupmena.
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5=

Configunng Line Gages  Thlgseetlon exploves the eatures and oplions yau wrill

apcounter when conflparing a line game, and leads 1now
Wrongh exatmple procedures for setling dpa line gegs.

Mates For gtarniple porpeges, these procodurcs refer to the
et polberm included with this oanual. Beter o the
“iFnick Stert” sactHon of Chapter B for more information.

——

At the lirre Sage Mane  YVoor et gtep is te fosas the Line Gede e,
Your Achon Commeanits
Forg ehagotrp don TP the Mard mena [3displamed, plel the Serup (the "opeo

rR e Main menr 2o padlock™) icen oo access she Sefup bt 1F the Selup maedu
acress the Setap seear I8 aloeady displayed, slip bhiy slepk

Swriup Mdany L Irwa Lo b card

Fick the Lane Cape fooe to When you pick the Line (Fage icoo, the Do oge 1w
apeesy e Line Gage menu,  appeara:

Whan 7o selact the Deae Goge cnenu, a line gopeis
diaplaved ot the manitac  7The firgt fime Fou ues the Line
Crage munw, the Loe gage 1= displayved in the d=fault posdting
in thr caoter of the someen, with horizontal avlestation (se=e
illustration b=low). The dafanlt theeahold Image @5 1."

Loy gape disglayed on
thrirhald knbge 1
{=ounnnpl 2 ivn gy ).




i

felect and Enable Line Gage

Chapier 9 Using Line Gages

Belyt the line gage vou wixh bn configurce osing tha Crgae
Select omn (Mate: Two speckal cases uf lioe pege, the *X" ond
"Y" fowt gnges, are dipewssed in Chapter llizﬁia cheptar
telers ooly to Ene pnge= 1.22).

& &t &= FE 'H B3 E3;

Gage Erable leon

Gage Salect 1<on

Yoour Action

Jalect the line page number,

Belect line gape numbar 1,

Enebla selected L gage.

When you pick the Gage Select icon, the aumber increments
through oll the line poges— X, ¥ 1.5, . 3% X, Y, 1, ate Tha
Selected e gagme 1 disgla yed cb Phe toomilur; wheo fiest
digplayed, the lino gage: (s shawn Lb tha Thema® position in
the et ber of bhe mgnitor, with hpcizgntalgnizotation,

Gage Enable —Tn erder to confipurs the selected Lline gaze.
oL At e na bie the llne gage. Plek the Goge Sneobie fon s
tha diagonal slash is ramovad, indicating gage ia enabled.

Mote: A line gage mustbe enabled in order o be part of voar
Inapection operatian. Yoo cxn diseble a ine grpe nfber oy

bave conligured 1k = hen dovebded, 3 lins dues nol
lunclion as pact of the configuation (Moete: A lioe gags
cionwk be disghicd if ik is included in o muth kool
eonfiguraticn —sea Chapter 13).

Caintents

ek the Gape Sefect [eob (Lhe fiest ioan on the 1=f) 1g chuoge
the gage nombec, Tooyele through the line gages rapldly,
hinld the light pen tip loem againat the icon,

/|l | CO e | 11
Y = 1 2 L

Expmplc: Bnlertnod Eneble Linc Gage L
Plek the Qage Select iepa gotil the o ymber "1 13 dizplayed,

—
1

Pick the Chape Erabic ivon (the second icoo) so the diagonal
elazh {g ramaved, indicating the line gope is enabled,

= |—-{=
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Select Gage Orientatiin  Lach line goge i tdented b eicker of two aelectable
directions = Aorzendal o vetecnl; Fon seleet the page
orientation by picking theiegye reanialion wetel.

SE- I RE e god

Fage Driemtation

Line gopes am= hortzonfal when (Lol selected. A8 yoo pick
the Jame Oriertation icoen, tha icno begyles. The areolation
nf the ling gage cn the sereen mubehes thal of the ee.

Belert thia griantation haged an the applicetion. [fwon wish

o measure verl cal dimengoons of the wockplece feabupaiz],
for earmple, choasg swrtaeal Tov the line goge aricototion.

Your Acticn Comments

Change theinrge Jrentetion. Pick the Gege drieacztion lood 10 toggla toe line Ipge
bevween vertical and herizeiinl

Hiprcorital — ] I Yertical

Exumple - S¢leel Horiontal Orlancation
Hefevt boricenlel.  Fich Vo Qo O iemdulers Loon 50 Pee faeagen ol Live goge s
diapiazed on the scereen,

" - Ty

: - Honizearal Line Gag< in "Hame " Rasitian " verlical Line Gage in "rome" Positign -!
.-:..: -.:-.-. 4 .I-!I..:Ill:.l q:- ::-III:I - :Ii--':ll R ...n.'l- s et . I: ae o . :.i E::- i: ::---:'. E:l.
. . . aagl PR E FE R RO T . R R T M e neal ad
. ! i' . | MUY R
. -..: :.- -:- !---.-::-E 1 : [

N

L0 A

B
SRR T T SIS H R

Nate: The WIME medule ateres the horizontal and weatical
geleetiong os two difercnt zogec in berms of line goge
plagement. Forerawople, [T yon selecd pertioel . then change
i posiden of the gags, then selee koriaonkl, the gage
rrientatlnn chaoges te Anroondal, and the Ena gage rebirnas
ko 115 “homne” preieion in the center of the sece=n. IF you then
salprt vortina! agrin, the line quge celocns to the last prsition
it held ais 4 verfcel page.
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Select Anchar or Flaat

Yrarors

A rtor ot Bl statos rofers to VIME modnlc’s 2277 shifk
compeosnbion cepahility. Use she Anchor s Ploat icon b

anpblear diszbla the XY snilt compenaadicn feature.

: [
=l 31 0 EY EX

Your Action

[Fhange the A melior ! Fluat
S,

Anckor’ FHoatkloon

XY Jhuft compensation - The VIME2 wed nle can b
vublligueed Lo adiwst for shifes of the workpieee in the imege
from thspeebion w aaepe L, usimg e "3 pnd "5 float
Eragey (the VIMT medule's AT shift compeozakon i:
dizerssed in detail in Chnptec 111

When enofiguring a line gape. youn select Ficat 1F won expect
che woTkpiece toshilt, and vou weabt to eaeble Lhe Loe goge
ta uac the shift. remmpenes bign canahiljtr, With Aschor
gelected, passtlon abilt samasnsatoon is gdisphles

Comments

Fick the Anchor Flogt icon totopgle che Jine mayre atatus
Leslween crcAor (Bndicab=d by Lhe unchar in the icond and

floett Cndicated bir the tre: mavy lioes] ¥ As vou tozala the
Lo Che appeasunce af the line gage doss net chanmre,

Float |% mofee—ge|X E 8 nchor

Jeleot Anchor Steres

| ¥

“Nole: o arder wesalect tha flacl statue Fra liae zuge,
aithzr op Dot ol the “K" und “Y " Foat ga grs mosk Hrgk e
enahled (f the Awebor - Fioed Dok dows out bogele, thisis
becau: both the "KX™ and "¥" floac rapea are dieabled),

Example - Select Anchor
Firk 1ar AReors Fieal! Joun = that the Archor is dizplayed.

X %
b

*Maote: The Archor Floet ienon appaars ag ahown above far
lini: gmges 1-22 only. Whea either “X" nr~¥" Mot gages are

zelected, the ieen haos ¢ dilfaeend furdlon, and borples
babween theze to wony (yee Chapter 11 regarding l'l-:uat Fage

iothrmnoHon )

£ T
¥ 2

- -l
Pl =k

AL
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g

Sahact Theethold Ivage  Select the threphold imags sou wish tousc with the selectad
line gage. Theve are four different thresheld images
tnemberad 1-db aGailable. The noeber io the threshold
inuge joun iadleates the gelected threzhold imaga. The.
galertad, threshold troays jsdlzpboyed ob the Bcreen.

: [, |
=l & & B "l BS EX

h

o selecling Lhe shraatiold name, pick the one which hazt
hlgbUzlits the feature you wish to measurs witn the yelected
line. gnge. Thatik, the feabure el Frand to measure should
slanhd onk b sonerast fom fhe arce suerpunding chat fanturs.

Threshold image fcon

Meote: Prior o setbinp up the lins geges, (t sat the
threahald imames you wizh o use for your iospectivng, al
l=aal prelidnarly jaee Chaptar 71, For axample purposec.
W celet bie thia chapter to the wse of the twothreshald
imapes seben the “Quehk Ftart™ seezion of Chapter B

Your Action Comments

Piek the threaheld image fevin - Ficking the threshotd image icon eyeler thmogh immages
lochange threshald imagea  1-d. The camresponding imapges ace shown o the moadloe.

B i

Exampls - =€lect T hroshald Image B

B#lect threafiald smeaye 2. Plek the jeon tntkil the oeenber "2 appears in the icam,
With theiecn shewing 72 " thraghaold image 2 appears on the
aepen [2ee diagram be law).

Lired Gage Deiplayed on
Thre=hol o kmege 2
[example imaga)
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210
AdoMehal Ling Gage kkont At this priot, ;3 oo to theaesond zat of line pame leons to
eontinye, Todo chis. nse the ETC iepn.
Your Action Commenis
Pock the BT Ienr bt Whan gon plek the FTC jn, the gecand part of the 1loe papre

gocess bR stcand s of
Lina Gaga Haki Lnuny.

trenu s désplayed | Mate: Pick BT on the second nena to
redieplay the first),

= & &= 3 "8 BN E2

l Secomd set af ieond

PMasing the Line Gage

Ling qage mouid Jnd lengthered
10 orods s ne black redangle on

threshold arege 2
[ ez e Emawga)

Fivk ETC 1w ywilchr rrednrs

Pick ETC ho swilclhr manus

Flacing the tine goge includes bath tseing e magre, and alaa
A WEF T fite Foue ko [ lergth ) 1y necemury. ﬂiﬂ secting
digpersses wring tha Chgrs Mows and Chays Size oeeiuz lur Ehe
putpese af plaring n ling grae in pozition foran inspection.

Generally spasking, 3ou should place a gare 20 that the gag
rrceses the featore to be weasired with sume gverlap on cach

sigg of the featura, To do thiz, vou prabably wiil nead b tath
moee the llne gape {uning the Gage o meny), and adjust
Kl [kne gage ledgth {uaioy the Cage Size menua),

e
=gl
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g1

Gage Move

PLALHEY e CiRe Gage
fcantnesdl  Cowe Move eoo [M2ed bo acceds tha Qage Mave meon), And

"Uhe Nired bt denbed ob the aecobd Liee o re menu ave tha

the {7nze Size oo used ba arcess the Soge Size menni.

Your Action

rage Siza dcon

Bical lel's Lock atb he Gage Woie menu.

Commrertls

Pick *he Gage Mevascan ta The Doge Moty oot is the Zivst irno en the ascand Like Geage

access e Gagde dove ména,

Un

Ciguern

et By Aoty

£ L4 kel G2 A &

prena Cindicaced by the fooy dicectional armosess,

Lat Right Gage 57 loon
g

The Cage Meve many iogludey fowe direclonal arpew jecnes.
~eotice che Fage Maope menu alzo inrludes e £rzge Gizz tepn
for tuanediats dveess bo the Qage Size menu (bhe tiaee Size
Meoohas a Soge Mooe scun aa aell). The VM2 line gage
preous allow you Lo convenlewily waple baok and forth
bebween the Gege Jiag ond Gage Mewe nuennz while placing
Het b gags.

To moasthe line gape ioto the desired picilien, pack tha
ApPpropriate arrdw loonlay, io one of tao was;

o Pigk the arrow izon to mowe the line zage oo pixel in the
direction indicatad by the icon.

* FPuknni Andd the light peo dowo ageimst bhe aroew icun
{a vguse cprsingpoey mueeoreal [0 e indleaved dirergon
Lif youe prok en arrg ican and if laskes, thiy indicates
thatthe line gnge is ks brundacy - %0eb as the gereen
edge —and cannot be mowad forther in bhatidieention).
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.32
Placing e Lirg Gage
(e mvtineu )
¥our Aclion
Flane the ltne mmme
eeross the lef adce of phe bloek

Tectongle of fhe fopmel.

e

Line agy rmaygd 199 oo

inH #rge of blacs reclingly -

0n taresholdimaegs 2
lhchmple image)

Nota: Depending on che brightruss nompenstiicn. mode Fou
hasearlectad, placenmuens of e line guwe mav be: resteickad
3¢ Crapter T [oc brightness compensation informakon).
Ariafly, if 7o bave selecied veme frome sampanancian (mcels
"17), you catibul place & line poge in the top 45 pixel vows jar
ahonat tha boye 2070 of the video Image.

Example Lino Guge Mave
‘This demonetraden places L Line gayge ot the et adpe of
lacge black rectangle in thwesheld Liege 2,

Hinl Wheno plreing o oe gege, mobe L dage st efre
acjostiog the lenath, And, becanss sbe line goge length is
agjusted frem the right (ot baliom) wod, first move the Tare
wu the loftdtop) end cf the page ie o the desicod poaition.
Theo adjust the Jangth |using the Craae Fiv menn) 2o Qe
right (hottom) et i3 ib the desured prsition,

Commants

Fuck the Lift arrow leon 09 nacassa iy b s the line eoge 5o
the ¥ne gege ctoases the lell side of the hlack reeeangis

.l et e - ay o»
L EET e e

. ‘I"! Prgindt pinit tm of line

" -

gage 1,

e
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Placing the Line Gage  Adjushing Gage Size— Use Lhe Gage Size Mehil to shoten
froatipud]  or lenpthan the line gage.

Yonur Actinn Camments

Fici the GagaSiza ioon on TP e Qugre Move maou ia disployed, mecess the {7age Size
the rage Mave many,  meou by picking th= Goye Sore wws:

[ B M ERS

Gaga Size lcan

Gaga 5130 Aot

Lengtfeon ko Gage Mov=koam
Shorten koon

Blurle: Hemiember séu can alao aecess the Oage Soze fratn
tha Linedfoge menn by picking the Fepe 87ricon ao that
meny, Also, nokice the Sege Moo loan, which cas be
usal for Immedi pke anoesa Lo the age Mow meny,

Thete ate twa ways of ediusting the line gage length uzing
thea Qutgre &iz¢ icon s

# Piek the apprapriate Cage Sisa ivon tnlengthan nr
sharpen the line gage toe pidel BEa Bie.

#  Pigk and kald the Light pen down ogziost the appropoiate
icco to cauwss condnuous lengthening or srarkrreng.

¥ I yuu pick feee Sie oo and il Nasbes, e indicabes
bhvak bhee lioe gage i9 al iz it and canmot be furiher
adjusted in the direclivn indicated by Ehe e lected con.

MNote: YWhen vou chaogq the length of & line gage, the leit
[knphend af the line ghge cemains fited; only the potidnn
of the right {botkarm? end of the line gage chengas,

Crage 5lre Limbs
Youcnn lengtheo a line goge wolil it meets cither the betoom

edma [for 4 derrieal gagel or Fight edee (For 3 Aarisondal gage)
of tha sorear.

Tan can ghorksi / linag goga toa aingds puxelin lengih.
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14
Flacing the Line Gage  Far o kerizondal page, pick the lengifien i o leaglhen
fcontmued)  bethe right, ar the shorten foom to shovcen Browy the plghl:
Honzantal Gage
@gd dathhdy 1o the right,
Largthan lefosim lanmlne Niapd.
Chorlan M ppies~..ot | g shorbers from tha right,
22 Iottend ramalns Haoed
Fur i pereice! gags. picke the Loegthen leon to langthet
downward, or plelt 1he sharfor ieon to sharten upward:
Vertieal Gage Lengthen E‘ X Ehetirimen
G wniArd e dénvnewrdrd, Gage sharicns upsard,
BOf LR P fins figed, top end reme-ns fuced,

Your Acban

Leagihen the ling moma
50 P ressey e reglet adlge
of thee bleck roctenple

Exampl= Size Adjustment

Lengiben the Ligg gage 90 it cooeaes the entirs width o hlock
rectangle oo the targat patbern Lo thepshold imppc 2,

Commants
Plok and bold the Lengthen icon 92 neceazary to langpthen the

line page ubtil it erocaes Lhe dght cdpe of the hlack rezlangle
At e target ptdem o threshold b 2.

&

R e A e

Lima gaga lingthenwed tacross

arrira black raccary s an
Thresbd Image 2
[AxemmHe=imapga}

Moke sure the e mojse
crogpes aper bha while tobers

g )

Afber olacing the lina gaga, ¢leck Ly wen b the line goge olsa
craszes ovel the white uquare. IE'n-:l-t,Fi{-!: the Goges Muve
icom 3 arcas the g Move mesu. Uze the [a or Down
0N b0 thofe bhe lios goge ep it croeses the whits aguars,

Mote: Alter placing the line page. retiarn to the Dine Goge
Muanu by picking the Of iron.



Chapter 9 Lrsirng dine Sapes

Serting the  Eechafl che line groapes cwn pecform several Lypesal
Line Sags Funclon  inspactions. Secting the line gage fanetlon immvolves the wse
of these B ieon s

agd Feng o Lom = Pk ilusicnm i Calar loon =Pick thioon to cHect
w4 Clia Toietion Jor e ealaclad th bleb ar preol color - eitheer Black
line gage. ar'white - far the line gage functian.

Ginge Funclion

oy eelup bhe Lioe gige Puoctoon, [1) pLeE the Lo me Bttt
Lt BA Selaee e Fubction. then (2] pick the Color ioon te 2ot
the entor Blzok or (white; Bor the seleoted Funetisn.

Bocail from Chapter 3 thet 8 lins gape can be set w3 to detect
threa heair tipA= nk imoga rharmetrrisbies (see Bgore below):

+ Hlnh -5 gronp of cnosaeative pixels of the some calar

# Edpe - wheceveralifack abd a whits blob meat fbhat s
wherever g black pirel is nezeio a while pizely |

# Pixe]l counts - either black ar white piaels, Rerall that
sach threshuld iagde codsizis OF black sawd wrhd e pixels.

- amiada g ate

T

<

Hoikan bl R

PR

e e

el

Flvalix

X i
" I
Whats P ]
Blod Bab

*Motec on od ge lecatien: The locgtion given foc the feft ftop;
sodre ol g Dl o Llee i lioo o She foeL piked ol Woe klle -
that iz where the line gags firet detacts 4 tranaition in oolar.
indiciatiol the beginoioy +f 4 blob (ke perlies! lioe gapge
gcane from top o bobtern: che Soarfizntol line game scans from
Lt Lo ELEBL). "l bisesa koo pivety e the ragfer | dwltuive edys ol
a blok iz the locetlon of the last plxel of that blob, balare a
change o pixe]l cobir 124 .
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Sty the Yoo seleel the Munedon hEE,uk ‘ng the GFage Frunctian oo
Line Gage Function  The Capme Fanstian iean, w beed repeutedly, cncles
franpigugdy  Ehroogh the deang 5:.'n1b:r].1£mg'the availahle functioos, Ewch
icoo represen Lo bR Monetiows (eeferred to os apper and lower
lunctions); erch cnalfed o= gape alwasa performs the bar
sl ected functioos {1 pper aned Inweer) amoltoncansly.

Your Achon Carrments

Frok the Ompe Fonetion wpon. TMicking the Cage Function il ehanges the (con,
9 5mee povoig thragph The oioe dillerent vana and their sesociated funckians we
abl the apxilohle functions  dezeribed theougheut this seckion |Nobe; The last beaicons
helow sra et availnble forthe X and Y {loal gageal:

s Eurstions (llpapar and | oweer}
e {Uppar| Lodate ket fopl® s o e Bloh
{Lenyar) W ldtn of lgrgast bloo
- [Umparp Locata rghm {botbemp® 2dge al largesi blab
'ﬁ' (Lower) “Width of largest blob
o (Upperd Locate center af Largnir Mab
',r.,' (Lonwer) Widtk of largest blob
- IDpper) Lo<cats Ieft (toph edge of leftmoe- (bop)® blok
FTY Eerwrmrk 'Width ol Jel sl (g™ ok
¥ (Uppar] Ladatd cender g Igdunest 1opl™ blab
+ {Lowert Width of eftimost (top)* Blob
I (Upprer] Locat= ght ibetiam™* edge of £ imeit (halterm™ Hob
4 Lownr IWidth of righomer dgetiom)™ ol
._ _1_!-.__ {Uppert Locate semtar of rightr as: (bacrom) biob
- {Lemer) YWitth of rightmos {oolkem)* blak
# 1| (Upperl Courtwhite pixels
# [Lovamr] Court bleck puals
x* i {Upper} Courm oloos
# 7| (Lower) Lount aoges

*ParenUresns Iredlcand TUNCTIon 3 LSed WiTth A bErTic (re gage,
as opposed tg 3 fanronral line goge.
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i

Sabing tha
Line Gage Fumetan

fcomliruesd]

Your Aetian

Seleny the first ipon
(el hdai ),

X

L .
A

Relec! i appropriote Color.

This soprivn deseribes Lhe difTerant Joge Futeiiod loous and
their amscclabed fevetiang, prording evamyl ez o mned of

tha line gﬁ.g.;: Functions. The cesnaioitg functl st dre sienilar
to thoes (llustrated by wicamples, wilh sl eanzall dilfensoce:
in operation (thaze differancas ar; mxplained;,

Cammenits

ik the (rege Furnctioa won oy necsssary wolil Lhe forst wen
g dizplayed { Nate: Thig irnn ix the defaull sekting).

Uppar Fubid tlan - Cives potal Tocating of the Laft adpe for
For e gl gages, the o edgel of the largest bz dhlnck ar
whit=, axz selected by Cofericon) crveeed by Lhe Line grage.
The lacatien given for the edre iz actusly the pixel solumn
Jumber far Acrizredad IEne apes, wr piiel row numober for
serticed (See eratple v sexh pagal

Lower Funetion - Gives the porel coang uf the widuk of Lhe
larmept blod (black or white, e selected by £olor ivom) oroeeed
bar tha line gags (a0 pwpmpican nextpnged,

Pick he Cafor o b aebect the sloe [black or srhile].

#|-—E3

Mote on displaying line gage meszurament res|ts

Wheo ge lbog upa Uke gage, aveess the Aoceplonoe Harye
menl to diseday the measarement reanlos ol the e gags
funrtiars. Teda thizs, afte? alacizs the pege. xtlecting the

lioe goge fuactioa, dod selecling color, pick the Accoplanoe
Rarge ("HiTa"h icon;

D Bd KN B3 E3;

Bk phiE scon o | st

ar Joes Eneticn
[lawer function is showm)

Accépbince Range legn
ACSEEI O Bl ML
<= 18<= 1B

M gl rymbeer | thes turrermt
rmdadurad razdlt ot che seleeiad
function.

Mote: Ferthe upper function of the frst esven 7ame funedon
icoor, if the line gage canoet loents a blob of the selested
cokor foo pixels of the selected color aTe ceoased by Lhe line
gagal, p result valoe of 23515 ligtad, and the ns gage Malls.
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Chapter g Usirg Line Gages

Satng the
Lire Gage Funebion
feprhin el

i,
A

i, .

Here ate sxamples of che upper and Iower functions of the
ficst Cxzge Funetion icoo:

Frarnphs ' Hpper Fymapitan of APt (cms — &3a0ming the Codmr jonn 2 wt 1o
Erak, [ Barizorslad |ine g dbaw 4 besl 2w gives the localion af he
ie#t edqe of the Jargastlack tlob. which corraspones In this caceto cha
lph, el e 0 b Bl rectangle [Wete; b mamele pisel lacstion = 15
pick the Accuplance E:ngn-:nnt-ps:-:-tl‘n actys! masEwnag walaa).

LaFamast o ot rnath
| =T T
argartbdpch hink, bk Esbed

*Pﬂilﬂ-ﬂhl=‘] ;
NN ,

| f
dfll ik bl
!

Monitor Imapge shaws a
harizenial ling gaca
@1 thrakhald i mags 2

FEAmRE. LOWer FLACTAHD ar'iiesn /oot — AsauminG 1he Caiar Lon e W9 o
winte, twe Aprzgaial {heg Al B B 3y givas Chag wdrh i pris sl
uleTl ﬁ-fl]"rilil'g-iilwl'il.-ihln:l_ wwhich rarresparsivinibis cas b Ehe
width of rog wlnle Square |MiHe; the meample pics| couni = 73 pick che
A aArarre BanTe jcon ta 22 e the actual measoned walae).

W of large
wihita Mo,
Myl eyt = T
Senaller
white Bab A

Blgnitor Image shomes a\\
hganlribal link gaqe Y
£ (L hald imisge ]




Chaptor g Liging Line Gages
379

Setiing the
Ling Gage Function

fean inued)

Beleg) thewmopod loge Pick the Cope Function por 1o display the seconed ioon.
refapery beliwd,

Upper Fumsbon - Locutes and gives pisel locslion of che
- Fight {odtom ) edge of the Prrgest 1o (black or white, ae
gelacbed by Colar iean) crogaed by tha line gage,

=

+

ek, e Loawer Funetion - (sarme a9 lower fAanetom of fiest leon).

Exrarmule: thap=rFunctan —Assumirg the Cafari tan id 480 b iwhime, the
faanzoukkat 1 na pegeshovsn balos givas the p el locohan af e riphd
ndg# of 1k larcest whita olob, wh oh cormepards inthis caseto the
lezgicr of e righl asdge of 1he while wanres (N6t [he fadaipde sl
legangn = ZIC; pek e ALopadanog famgg icen to jee cha ag-ual
maH rid vy

Right adge of

laripeit white bab,
Picd Ieadlon = 211

anunngy W IFEES]

I

! |
1 g ll'll
O T I T TR
gl e ’
5‘; ety g
PN LR
Monltor bmage showe a SRS ety o

harizenial line gage
on threshald mage 2




Chapler 9 tIsing Line Gagas

1-A

Setting the
Lina Gage Function
{contigued)

Salect the third sran

(o oo beduet,

-

Fick che Joge Function ieon to display the thind icon.

Uppetr Funeilon = Qives lacation of the center pizlaf the
fargost bk (Black or whita, a9 eslasted by Calor icon ) eowsesed

by the line page.

Lowar IMynohHnn —(same= as lnwer Fonchion of (orad feons).

Fagimple: Bpper Frenctlgs - fssimung the Coadacican is et L while, Tha
Pz on T ed 3aad shavem 2 200 oivgs the lacatior. af t-o cencer gined
O [ Car gt 'whe Tl Mok, whech corresponds tothe korizortst center ol
thee wehit= square (M e - 1he exgmple picel I arfon = IT5, qick tne
Accaptrnce Ramge ican 1o ues e gLl ingeeparend valus).

Carear of mguen
wehihe 'oleky,
Pivedlocataam = 173

Monrbor Image b & ,gg;"::ﬂ"-:-i'.":-ﬁ' il Rl
hupwr 2cmvital 1lmg g2 s .
o bhrsh okl ibm o 7 i




Chapker g Uaing Lire (a3 ges

821

Salting Hre
Line Gage Function
[conirqoed)
Selori the toarth feon
[ Shmlere Belohe),
+
o
¥ __
L.
™
Hr

Vick the (regr Fureios (oon to dieplay che forrik icon.

Lpper Function - Givee pucel locobion of the BeXMfop ) aclyn
of the e moet i) Bloh (black or white, s selected by Calor
jurn ) evigeped by the line gage.

Lawer Functlon — Gaves the puesf paxmenf the widdh ol the
Feflmost fup) Bled {black or wiite, rs solectod by caloe tran)
eroezd by the [ine gage. This is similayr to the lewer function
H the first inor (see forst fese example); e only dilfersncs i
this Function gives the width of the leftmost ftop! hloh iastead
of the frrgenr Blab.

Exammnls: Loer Funarison — Aswurnivg De Cober Kanid caT io flack, The
harizartsl ine gage giwes the latet on of (b et gdge of Tha latemest
buack Blok, which govregpands to tha left sdge of the b'ack rectzncle
|NOote : tha armmie Wxel ipcadion = 4 pick ie Acceplamos Honge (on
L s R Il e valhegs

LeM o ge of

beftmost back Heh.
Hisllocahon 3 M

\\ hﬁ"-\ ‘;.I'_,lfhm-l't bte=k hlob \ .I'IIIII
N\
N

Manicer Ilgags 1hiat 2
Farrrgriml line gegm
o thirgnhold Impyg T




Chapter g Using Line Gagas

L
Sething the
Line (;age Funckon
(Contined)
Sreferd Hiw Bifth oo
wheown Sedooogy.
2
r_,l'
L =]
TN
g .
-

Saleot #ve nixth (oon
fefadus helous),

-

- T
i 1

Fiek tha Gages Fuhetion bealy e duzplay e ffth eon.

Upper Funetion — Qives paae] locateon ol the cender of 1he
Leflrun! (fup) Al (black ar whate, i3 xelaccad by Cedor (con).
This e alwellar fo the Vrerd ioon wpper lunetion (see thind oo
grimplel; the gnly difference i6 ﬂ[:iﬂ funcsinn loeates the
uktiber o the feflmos! (top) blab insk=td of the center of the
virgeat bilaoh,

Lowrar Funetlon - (2arme a5 lower fitoc e ol fowerdy iean ).

Pick the SGage Fanctian [emn todisplay Clua azzeh, loms.

Lppet Functbod = Gives paxel location of the rghd Chotlo)

cdpre of che /g hod! (Mroriom ! bivh (Blaclk ar arlnle, ac
pelected by Color leoo p crossed by the liog gage.

| wek Funglitn — (Gives the pigef countol the widch of the
rigfdmoss fhallom) Sob (block ar shite, o selected by color
igon). Thisis imilar to the first ieon lesrer fonction (gee firef
icon mewmple); the onty differ=nce is this funetion, gives the
;nlfl:h of tha rirkisinat [Rattomts bak Inetead of the fargest

L

Eample Uoper Amctton of sletb Joan = Sssumlng che Caforison 15 ser
14 Back. & harzenial line gage givas bn lodation of tha right edge o
™ rlight-moex black Blab, foc s eeding Ta FES righe slga & rha Bk
~eri=ngle (Wote : tbe axample plesd locanon = 225, poethe Aecephanca
Ranghr e A iy KR Lo measured vaiue,

Right ad af
kit bk bikgh,
Faa bt ulih

Mahites Image shines 2
horizantal limg gege

o charockold lwagel

. Pl




Chepter g Lsirng Lina Gages

9-23

Secting the
ling Fage Funeion
(cantihued)

Soleet the seventh inor
“shenpn belom],
b

-

—
H

e

Rl

Lelece the wlghth o
‘ehaurn hefaurs,

.-'"'"r #D

#
» I

Pick the Foye Funchion won b digslay ehe sevendh itod

Upper Punelon = Gives pukel localion of the ceader of the
righimest Fhadiom) Alob{black or white, as selected by Cioder

veom). ‘This s simdlar e the Mreird teor upper luocibon (e

prd ioon example); the only differencs 15 this funstion
kocntes the center af the rightmost ! boftam ) Blob inskead of
Ehee cereler af the Largest blab.

Lawer Funolion - {sme g Wpwer Fungetion of gaxlh imom).

Peick the Doagre Functien lvon Ledlaptay the elghek loom.

L ppar Funciian — Gives il of sl white ploels ooemed by
Lthe line gupe (st tusof Calor icon hoe mo eMeclun th s
funeticn],

Lowrar Function — Oives fofel of al] Mlack pdeelz crosaed by
ths line goge (atatag of Colaricon hog mo offcetan this

funckian).

Frample of Lipoess sl L onarty Fuvcirard — 8, Neesp ooy pl Bing 4 oedpn givey
the paamber of Blaok proels cressead. ard the number of winte givels
croasad (hat=: the exampl= dack pived count = 125, armd the sxample
wiuta miaa count = 95; pick the Accoptamce Range ico bosek the actaoy
measd rad values).

Tokal &F gl bHlack
picels = 125

$

Toml ol nlwhhe
g = Bk

Marmier Image ews o
herizamtal lirk pape
wn {hrephgdd ingqr §




Chapter 9 Using Lime Gagos
I

Setting the
Line Ciage Funchion
feormtirtuag]

Setectthe ninth feon Pick the Gage Funetion leon to diaplay the nfdh icot.

frhoum below),

e # Upper Funcolon = Alves sodel of all dlobs (black or whils, os
= i selertad by Oolor boom ) crozzed bre che line gage,

;

— Lower Functhon — Qives fedel ol al]l edyer cooveed by the line
2 I sage [sketus ot U'slaricon hag nn eEact onm this hrncbon),

- Lhoper Funchian = 2:eiming the Calioe won 5ot 10 hlack, &
howizarral line gage gives the number 31 lack Blars cassed |2 10 one
diagramy]. Marg: IFikhg Color0n werg 507 T4 cufi[e, thi Aumibear 3¢
weltine Atk crosed weyld e 1 in the cungrar bl

\ bluch. alobs = 2 N

Mg [epsght =hdwe u\\
horlezical lnd gag4

o thrg=hg|d emage 2

Exampde: & Al i — & bowd2amrsl livd Al Livas the nember of
eoigea crosead (4 inche diag-am balow). Wo@. Tha line gace endy pe
Lot caunead A5 ok by Lhe line gage —only ransitions fren white o
Elack ar back tg wihilig arg coumed as aggan.

Tortmi i gE
ek L 1awd = 4

}

f.-"
f:’
ooy e | I
i ek | I
| Rt é::-,i::ﬁ.. AV
1ol &f Mgk abears B 3 b b i -IF_.
kvizcAla e gige l""-.. *' _
tn thresheld imaga 2 ;




Chapter g Ll £ Gages

seting the
Accaptance Rango

Onee you have plesed a line page and st the fuoclicss,

the mexc Atep is ba sckthe aceeptaree renge of the 1loe paee.

Whatis the acccptance rnnga?

Before you upe e gape to mieagura the featureds) of
intarest op o werkplcee, you must setthe range of necepeable
megsacement values fne mach fnockias of that lne gaps.
Thar 13, o set an apper bmdeand s Joueer limie for the Tine
cage resubts, for beth the weper and louser funchion,

What the WIMZ performa an inapaction, each line gage
returng bwn retulbs based an its two funetiong: if beth line
grEge results come withio the upper aod loser JThits Mo
seaphanee rapre) for thase thoctions, the line gage
inmpectinn posses. Ifeither result is ool wilhlh mabge Bhe
line gape faiie. If a line e fails, the ingpaction fuils: asa
reult, the VIME moduls indicobes a Hgpect decasitn thruuih
bhe - mwiugartn the Mecidion LED, and the dismete vit. g5 well
ns throogh the resobos dobo Blopkes.

How de you setthe acceplanae range for a line gag=?
In arder ta seh the preepinnee ragpe for a bne pape fusetlon,
yor 1tnst know (1) the mesmired resalt of the line mage
function for e nominal or ideal part, and (2] the amaunt of
veristion Lhal is aveplable for tat weasarernewt 4:6 any).
What vouo muat 4o is:

1. Blapeand Lghl ibe ideal (or pominal) paret with the part
in theideal (or nminal) posibioo fer iospectenn.

8. Setuptha line gaRe (selett and couble ling gage, select
theeabold imago, plast the lice goge, ood selact Buoetion).

A, Pick the Amwptokes Raenge icon nnd obecres the result for
the ideal par fpe each of the two Yine gpage funcetiona.

4, Uebzrmine the amunt of aeceptabie vadabion for the
measatt ed walue for each of the oo blins gres functicms.
and zet the upper and [owar [imiks for each functien.

Hink If you are intarsatad in applving the raselt of anls
o al e e funcllone, et the apper end lower limic:
for the unused Juncton b3 axtreme Taluss, =0 that che
Mo ged Duco-tiom efves nol foel during inapectiorn

Do the same 8oy flme voo deed Lo uge B gage fuoctlon
peslt and yoo doonot erant the reault b 51383 tha
inspection 1o fail during eperatian. Forekample, yon
Pl Wl b ae Uhos 1lne g pa veant w4 th eend, aned
not have the lio= gage result cause an snspeckion fazlume.
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Chagter q Using Line Gages

Sattirmg i
Arcoprance Range
{con i ee=ol)

o

Tast the inspectinn eonfiguralion by usiog the VIM2
madul: oz ecofigured, ond inspecling typioal paris.
Reline the line rage fonetion limits 8 neeessary,

Can you wic the ViM2 moduly’s Learn mvdd e and
statades 1o halp st 1he acceprance rangea?

Tea & good way to et an ARPTOET] BLe RocEPLRAOCE MATIZC
wriald be b opse be VM2 froid o l2's demen dide . Yol

eopld, for exgmple, seb the woeprance cangee as nlloas:

1.

[

When confiprring the YTME modale for yraT
Thapestion, gat the assepntance rangnes e the lins pags
(ubictiots bo cxfreme i, e bhe VIMZ maduls
s not imelucda rema ltaof Failed inapectinns in the
anntistics,

Hatb the VIMS modle o run o bz erwoke §e=e
Chapter 13 far more iofrmy bon gn bhe feare mode)
bafure exitine to roa nuode.

While the VM2 module is rudoiog it doeam oirste
mpde, Inspecd & sempliog of hndwn goed pacte

Go bock to setup mode, and sbserve 2nd reeotd the
gtatlokles fid the Hpa pams fynobdans (ses ™8 papasipng
Brablatiea™ thiz chapeer] for known good parts. Maofa:
Tha scatintics will include mioimum result, maximoum
result, and average resubt for the inspected somple foc
each lime mame function.

- Rejeb the 4o bictioy to O {5ee Revetting the Slafistios,

Chapter 13).

. Inspect a sampliag of Raown bad packs, welh 1he Y LM

Hbd111e sl 1o boora oo

. o back bt setup mode, and obsaeee and recerd the

aeatiztics For Ehe Tine gage f1petions ar knoen Bbed
parts,

Adjuct the noceptonce raoge limite necording to the
stahistical feedback Thetia, sat the aee Hal
ramgma oo thak resulte for good parts =il be within
ran@a, and resulis for bad paves will be ont ol ranga

The nexh section bells how to wae the Accepdanes Rongs
man to st the appar and Lower limuks, of docaplooe
range, of the line rame fnctions.



Chapter 9 Using Line Gages

¥

Setting the
Accaprance Range
feantinued)

Yoy Actionn

Firk the Aceeptance Banme
R on tiee Ling GGage maoeny,

To et the accepta tee rakge Far o line gags inctinn, woeess
the 4 soeptares Ranme menn.

Comment

Function salogt /

Loworlimit / T

Lipsmer
uppar OF fpuargr) T
fcon Curst] mgasiaod valug
FPick the Funclion B=lmel teesr Selecl either the wippar of the fower fenetion of the line: grge.
o setect the apperor lowsr  Theigon, when picked, Logples be treew the upper and fouer
Furetion. function of the function icon zelsceed on the i Geoee mane
Selenieu Eajpe x> ¥ Fuhtthon Seleet Won Jeagles
Furction iotn gn = i | ] ——— :
L1 G M s + between woper armd fower fundion

Mthasrme the ffireEnm FeslE.

Selece bre Limdt Tupper
oF lewren) you arit io chaRgs.

{in the right side of the Areeptarce Dange seent ave theee
numbera, separated by ¥« =" dgne, The migdlz number s
the mrevant ngaeured sl of the selected ine zags
funchion. For example, IF you gelestad the appar finotion,
the waaueht of tha 1Tow ge go's upper function is disployed

The dooeer Betfl 15 the 2o number of 1tbe $hree nombers
displayed on the ight sideof the meno, the xpper Limuc |z the
dumibey ob e firl (Nobe Defaalt values are displazed for
the limitainitially), To zalect either limit, pick thut limit
wieh the Dght pen. The ealactad limet te wnoerifns

KB ESEX  __o<= v5<= 16

halecved il 1S uaderitned



{hapier 9 Usingg Line Gages
4-24

Satbing the
Accaptance Range
{cuntihged|

Arceptanoe Fangs Af=ny

A

Increase I WICFEmERt
Limit lepn u:Tﬂi::;n Safact lcomn
Your Action Commenis

ek the Ineretnent Select  Pleldng 1he Ineremen! Sedecd jocan paggles the icen botwoen
loom 8o select the fmcrenemit Land 1.

fnoraese gr dgarease [imee To ikereass the aslested IIndL by the afneunt shuwn un the

fneremend Selecticon, piok the Tnereaae Limit o, Yoo can
inerenas tha e te the Ay inciom allowsd, bv the ling gage

(thia depends on the Munstion, piz2 of gage, avd pasliion nt
gage/,

T drcrrase the smbactard limit by the ameunt shaowm on the
fncremend Belevt ican, pick the Oeerenqe Limaticaon Teu epb
deoronse the |imik toa valos of 0.

Mote: The YIMZ does not allow vou Lo set the upper limit
o wolue lowrer €hon the lawer limdb, oo te g0l tha Jower limib we

a valus higlet Lhon the epper lmit.

Whan fintahad, pick the UK Afker you have mstbath [imits a5 desimed, vetaen to the
feun to disploy dfie Line Goge  Lina rrege menu,

JAEEEL.



Chaptar 9 Usireg Line Gagrsd
LR

setting the  Lxomple: Setling Acceptance Hange
Accgpiance Akngd  Let's suppnes that the barget pabdeth Fepbeaenta 4 patt.
icentinued)  Buppose you want to inspact the width «f the Light colured
sare on tha part (shown as o whibe sgosce Willom s blacik
rackanglain threshold imepe 2, a9 illwsteatad belw),

Lirk gag# 1 didpddnead on
th-e=hdld imape 2
la=ampla Imagal

Your Action Comments

Set o Line gaga  ysing the ' gongs the sike nf the white squace, set up line gage 1
Line frage menwiconyg,  suEing e Like Gurge tTieny eons) g5 Indlnws;
Ealect horizentnl oriantation.
Select trrenfrnld srepgie 3,
Floseths line pope ba ceeas and ovverlap the white sguara.

et Jauge Fumetiote joeon bo ke Grdd oo b arder toase Lhe
Poener Tuncteon — dwecfth of v et Dlabl,

# SerOplar Ieon too white.

= b ok W

Wi of kgt
whiea bl
- A ;
T T T T T T T T T T T T T
| Fedracon - "'.L ‘I'
H bosstr functitn - | 1
LG ' gy = o :
e %'ﬁ};ﬁ ;:-';M'-'E HE
o o i3 R
Horizoaral lime gaga 1 e e E et
placed owar tha whhe R B N
ruané o0 Lheeabadld image 2 | b2 i
I.:l;: Mﬁ;




Chapier 9 Uzirg Line Gager

Seitng the Exanmple: Setting A ceptanee Hahgs fenbinul
Acckpishoe Rangs

[contimwed}

Your Action Comments

Apcess ihe Acceptancs Bange With line gage 1o place and configured us desoribed
Hudkey. b bR previong pags, plelr the dossepinnes Beagy [enn.

A ptarre R e fosm

Lowrer furaditah b1 Acraptance Ry Mpms

Kl PR B __o<= 7o<c 15

Select e loovwer funetioe  With the Ascapience Datge menn digpleved, pick the

Fupclina Sefeizionn sp the lovwr Manckino jican is displayed;
Lhit way, this clicrenl iosaturad ceenll [1he miedclle ninber +f
the thres nuombers) far the incwer funetion s giveo.

Ohaerve the mezeemad reaadi Swppase the kewer functcon rasult is 70 - that is, the width of
anef determeine bie emues,  thesquace, ok messueed by the Hoe gogte. s 71 piztels deross.

chyrl ol - 1
g = M

sonrotal ine gege 1
placed gy the white
Tueramn thryghgld amepge

Suppese 1he valoe of*70" s for the deal pare, and thal yos
ceo aoer pt oy part within £10%, or 70 plaely £ 7 pixsls,
You thed et the wocer Timit o 77, and the dower limdt ts 63

Seleof and oot the upper [imid Meck the upper limit. Then pick the Increese Eimitor

ge T Dhecragae Lomit icons to changs the limdt b TV,

Selomt and ot the lower [irie Plek the irer imit Then pick the fooreode L it il or

0¥, [ecrcosc Limdt icons 35 pecesaary e change= she Lirit b 5433

_Bl<= 7B<= 77




Chaptar 9 Uring Lirg Gagss
851

Setting the  Lxnmple: Setdng Acceplance Rangatentinued)
Accpptance Range Remember that o gage peclocsns Liva Judecldons, Yoo baye
jroptimusd)  settha zocsptanoe range limits bor ane functing (tha Iouser
Fractior); ¥no most now s=t the mows foc the woper farclion
iwhich Ineares tha laft adegs of the larpeat blaot,

Guppozs thatb 1o this case, oo i Bok deead Lo wse the opeer
faprcppor Fagnly, Thew, oo should set the Limits af thy: woeesed
b extreme veloes, wy that the lioe gape dowss not Eaul Jue ke
\he upper Duncthor result.

Eumncbark deshent ian

AcepTn e @ 1 ge i

P 2 KN PR o< o<- v

A %

Lower Iimit Lpper Jimit

Your Acticon ComMments

Sefect the upper flerclion,  Piel the Fuedcdion Setect ieon on the Accepbiiee Dergs mann
30 the npper funclitno i3 indicaled. This allawa yeu W sel the

wpprar Mubcton Jurate.

——— |
+*

Sclectand sef [he lower fimul. Pucke the lower Umik Well the Jowet limit selected, pick eod
Tinbd the Fregreress Dikdy lam nntil the e Josies; Lhie
iadicutas the lywest possible setting hus been reached,

v

Select ard gt the uppar fing.  Fick the u limit. ‘#ith the upper limit selertad, then
picle and hold the fnerease Eimit teom until the ienn fTaabaep

this indieat=s che highest poezible aetting bas beap reacked.

With the upper funclion pneceptdnes mnge settons wide g
range #: praible. bhe Loe gaw= uppec functioo will not fail
unless the lioe page failxs tndetect sewn 3 g single white pixe]
ioywher= oo bthe line guge: io thot cuse, however, the lower
EARe inoction would have failed anyway.




Chapter 9 Usimg Lime Gages
L

S3etttng The  Lising duve Leart Mode and olber Kyn ¥ode Funoctions
Accaptance Rphge A menconed previouwalsin this esapier, the VINZ mod ol
jeombruech  features a varlatioa of Ik run made coled the fears mode. [n
Brarn tnoude, the VIME moduie accumulates ataticiécs far vack
enabled irspechion tood, nad #he brighimeea probe, bazed on o
nwtwber af elsl losppeetions. Tse of the doare moda camn be
behplul in determining the optimal acceptoses rangs for
iosperHon tools ond proba.

The WVIME meduls olao leabwess & rowcbmere of fun mude orm
oplicls, Which wim be belpful in eefiging your configuration.
See Choptear LY fov prgre infeamiation vegancdiog aae ol Lhe
Irzrmmoade nnd ather ruk mode opticns.

Accessing Srabistics  Whean you cun the V1IM2 meduls in fzarn mede, roo
accomibrbe =ipbistics or 61l enabled viseshe At peubes.

Ta vbyerve che collacted stedstics for s ]ina&a@E Euncriin,
ficat aceess the Aceepiodee Ratge meant on the Liae (Fage

m=ni. a3 deeribed below:
Your Action Comrmants

Pirkthe Bpeeptancs: Rangs
Joard ot Mo Line Qage ment.

Aoceptamee Rangr feoat

Futg o gelac Aot veihh
P Futohkm 38| &ched Aioprtatee Ramge Menop

Kl 3 _63<= 79<= 77

Selest theupparlomar Fuactioe Wikh the Acreplanor Berge meno dicplayved. pick Ehe
FPunctinn Selegt innn o the desired funcdon icon (apper or
lirer) 14 ﬂi*.splaye:i

Frck tow aeerenf spzpaared Do e s izt adde of the Acepraror Aorge menw nre throe
reanit,  oumbers ceparated by "< =" slgpa The middle numbar is
the crrrent measured result of the sebacted Line EBa=
fumction. Whaa you pick thie sumber, 1bg ling gage
disapgeers, ond the stabgtics wra displazed (ace diagram on
the next pare).



Chagles g Usirg Line Dages
4 x3

Accesting Statistics  Nota: The remults of failed inspactioos for the Lioe rape
feannavss]  Innstinnaare wentincloded in sbe loweel, hogbeed, and averoge
valoss. These stabistics are based oo pRAsing insporiioos
nhly, Theralove, Ior preliminory trinl rons, you @AY Lant o
set the acceplance canee Limils 1o extteme Jimaiks initislly,
Tor tha purpizs ol colleddng stabatics for oll inspectiooe.

Fodat of priggers proceseen’ |4 ;o

Mimntier of failvres For O gags Fusclion 3 E

Lowest oswlf colfocied t‘/"

D D] | ||

Highest rasulk callactad ﬁ
Avarageof aff rasukts P
caflecad +
Your Action Comments

Pk thoererrgnt maraured Picking the current messueed mencdt Agats Pemoves the
resiit myinin b remie the statishice dizplay and redizplays Lhe 1ina oage,
strlistimg -r.l'.l'.sp.i.r:_].-,



Chapter 9 Lisfmg Lime Gacpes

Using thé  The VIME lene gages bave 2 "liter” eapability arhich you ran
Line Gage Fiiter  acbivabe using the Oegre Filtee jo0b on the Line (Gege manu

Crage Fifler fouarr

The live gage filker can help reduca or etiminets bhie ficl of
nolze” L the threrhnld image:s sl by Lhe line gages. Nouse
may App=erin bhe imoege as “gralnooesd" aear the edres of
fentnree 1o the image (thizaxn ha plen, aczpeei 4 11y un dar "lowe
rontrast” sonditions, where there 15 not o grent differzoce in
the hackground boighto=ee and the hrighin=zz of the Feulure
af impereat). Line gage Oltering can be nachul iFneise aprears
1o the 1mege, or H the oensg red, resalis of th e line gage yeem
to be inesnzistant, snstesdy, or ongepoeied.

What is "ngise™™

In somee Bpplications, there meay be diffecully 1o eabablishing
ormeintnining anidenl, "cl=an" threakold image for use
doringinepaction. Thatis, “noize” occursin the image -
randot klack pivele appesar in whibe arens in bhe image, nc
random whitz pivals appear in black aress. Theaa random
pistels de oot correspond te FEeatucs charmdsrielion, amd
create variations which can be imterproted by the VIB2 i
blchs, or breaks between blohe, where none ahould =iiat.

Limg Gage dgtgcty puwet “noise”

"‘\\f/f

Mo s frandam piarll of Spmiarte calar)

Line Gage thown an Moy 2405
thuras bold Imaga D ey jﬁ_’: 'I"";"}

R

Wheon ooixe in the image 15 erossed by w lins gagge, the Line
raga, vithout Altering, reeopnizas the noice as mdditonal
bloks or cdges, which affects cize or lacation measurement
resulés, o affects the pixel coninta.



Chirpler g Lrsing Line Gages

3-35

Using the
Ling raga Frliar
{contmred]

Nate: Before veing line guygs filtecing, sliminaly nalse io the
mage. oamuach os possible, by making adidabments i the
igvel of thrazhold in the thresheld imogrdses Chopeer 21, ar
hy moking odjostmentsin the stagiog 1nd Lighting teee
Dhupter d).

What docs the line gage filtaring dot

Tae lite gags Nltaeing allows the ling gage: to Sgnore ar
"Glter” the noizs, ¥ ou can et the filtering Lo nprrate in one
of bwy ways = I-pixel learing, or 2-proeld filteriog.

Moto: Thers v ia chabpe 1B appearates of tha line gage ar
tha chresondd image when pew wie lide gage Glbenng.

Yoo galart thr type ot filtecing by piching the Crage Filrar
wan. When piclced, the icon evcles ehrourh theess sattinge—
Pultering QFF 4 —pixel filtering, and £ — prxed filtering.

oy =

Filtering off I-pixel Filtering 2-pieg! Fittpring
1 = pixel filtering:
The I:ngg.ng't. Lgnores the apeurreoce of one whike picel
witkin gn othecwise all black blob (or, ooe black plael within
an atbersize all-whike $Hab).
I T T T T TR T TT T T T T T——TTTT]
Line G oet b cting ndide,
without filerirg
1-pixel npwse remairs

LU LTI E L R b Rt T e— L e —

Line Gvges i ticting it

wiiburt febeEring

¥ = pixel Filtering:

‘Lhe loe gage ignares the noouTmance 0l oRe e s
eomeardHva white pixels within & bluck bloh (or, ceee or dw
black pizels within a0 othecaiza all whits blob,

Line Soga filtars out Bath “1.pixel” I I I

and "*plaa”™ noize

eeesss——11 LT} St T e—r T Ty
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Lisinigy th
Linae Gage Filtar
LT

Haow do you derarminas whether 1o uae line pags
filering, and hnw mueh filtering o usr?

It i=a moad nractice to Ly weing both 1- and 2-plzel Altaringe
with any line gope, and nsy the Bltarng whirh yialde the
bestreculis. As a ceneral cule, aller bowal end chservebon,
osetne leost amoond of Alkgeingg whisls Walils gond mesnlls;
fiitereng can increese ¥ IM2 maduls processine Wme per
ilespeflur,



Chapter 10 Using Windows

Chapler Objactives

The obieetive of this chapter (6 bo show how nuse the
Wradaurmeni isnna b arkun A window ws pack afa WTME
madule eonfigeration for an inapectan application, This
chapler begins sith quassisens and anawers about windows.

Rome Qoesiions and
Answnars 2bout Windows

This sertinm intmdwees the bnpic of avrdows by poeaing saHTe
queoeinre about windows, and answrering theo,

Whalis & window?
A winduw i 8 Weu-dimensivoal jozpection toel which cheakea
featureain a palectad arem of B binarized (threeshald! imayge

What does a window do?

Tolike= line Jupes, which can be gek 1000 perale b any ofa
b ber of waye, a wilbdow perforn: only ons fanetion - i
Lounts the number of pize s (tither blpgh grwhbils)in e
A of the imegr aver which a window is pliced.

How many windows are avgilable for use?

There are 4 windows i 1-4b, path & different wiodow shaps
npbona svailahle, incuding rectenggatler, iangnlr,
arendar, donut, hod irein-thru-tha lens maock wordews,

How do you set up @ windaw?

Using the Window meou feona. you [irst s=lect the window
number (-4} and enable tha windsw, You then confipure
Lhe e2lecked window. which is shown un bhe mooitor: you
aelect windewr stope: Belect pivel oo place Lhe wandow crer
the feptorels) af inberest oo the threshala Imnggli'ﬁoiﬂ Ench
theechuld imege, I-2, iy wlwoys aeagoed to the window of the
racpective Dumber), and then set an Tecepiondee rase: for the
wi e inspection repalts — this tenge providas the basis for
an accept or reject decision.

How oan vou plece a wing pw?

[Tmnnthe- W el e Lo RS Wau tan:
Inceease ar decrease the window hefght,

l Tone g g ot i pezcse the window wiatk;

8 Move the wiodow up or dewn, endfar $i-|:|t tn side. until
poal Lionaed e pegiired crer the featurelab of {0 Lerepe,

Yheo do pou selup a windewT

E{'t O B Fndos aid=Tr you have:
Setup the warkalage, and bave a work piece in the
nomioal or ideal position [see Chapter 4). 20 that e
Srorlpless fealure; Lo be ingpected woe ghown ¢lercly i
tha fiald of 7icw (and on the mesibary

® Tt the theesbald :mng-:[.ﬂ 1o ephanes the porbcular
fearre(s) Yor arve guiny ba inspect (w== Chapher A)
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Accessing the  To begin to 32t ap p windaw, first aremss Lhe wendoe
rndow Menn  menuo osdescribed belaw.

Your e o Commchds

Ficl the Setup évpn I the Mafin menu is disploved, aocess the Serpp meou by
on the Mpin mery te picking the Setep teon (the "open padlack™). IF the Setup
docedd the Setrp mera,  wnena |9 aleesdy diaplayed [ns shawm helnwt, skip this step.

Sotup Menu kY

l-"."lndq:lw fran

Leck ibheWindow zcon. Puicking the Wirde jvon on the Selep wiana dispeairs the
Wendow memy (Mot " ha Wirdow meno bax buee pacts; the
Mr=t port is displayed when you pick the Wiachug e

Enakfa) Gisabea oo

Fick tha sacond  Ficking the enable/ gisalle icno anables the window, and
(enableidi=nblep icnk. nlicws vov bo pick olber icons oo the Wenow menn,

E]—i- E Whenyou pick thisioan, the dingonal slash disapears

ek the ETC 1224, Pleklog the ETC 12on dlaplayve the second part of the %indow

IIernu:

I N[ MEE

Sacamd part af the l ETT kran

Wi e
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103

Tire WWndiow [cons

Here are hrmfdla:ﬁ{'rtj}u't-nz. of aach of Eha Wingme icons.
hoinming with tha

rrt part nf cha Winamwe meno:

5N [ ] B B B3

‘ ll/1

ETC

2] |wlle

Window Selact — Pick this son to select the windew fom &
chaoice cf numbers 1-4. Humbers 1-4 are displayed in

Beequietyy 8% ol re ped ledly pledr Lhe e, o bold 1he Hapht
paa tlp down ageinat the ivon- The selectad windew is
dizplayed on the monigr.

Windvww Enahla - Pick chis 10on toenahle or dizabia tha
selected window. This weon, when pleked, toggles batgeen

sneabled op flieedled (o 1zahled 12 lndicated e disganal 2lach
nernkt the ienn). W o mutt enAble 8 teleckad #Andnt in aeder

f use bhe remalniog Window icone ko configurs a wiodew
Aleo. B window mnst ba enabled (b prder to ba part of you:
inspecton configuration.

Wind aw Sha#e Fick chugz [eon toselact window ehagps;
tharm ars & diffarant shapes aoailahla, Thiaienn, swhan
plaked, tagplet theaugh the 2 shape chaioet - ceclangular,
ieagular (4 dilferent triangle veientations), cicculac, donuk,
and "trwin-through-the-lens mask,™

Apchor/ Float - Pick this icon ta enable or dizable paeition
abift companeation. Thislean, when picked, topgle batwreaen

enabled (indicaled by wavy lones) or dusabled (indicated by
anechar).

RTL: and UK —Tha ather two icome dizplaed on the mana
e tha familisr ETC icon and OF icon. Racall that picking
the 0K lmon returna »ou to the previons menu (the Sefup
menn in thisceee ), Ficldog the ETC icon displase additional
Wi il b Tnetul icamed (5ee Beul paga].
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The Window kcans I you pick the BT wos un the (Trsd part ol Che Woadow
fematioued e, the second pare of the Window e appears:

= Al E3 EN ES

i

B4 Bl =

ETC

Exriing the Wingow Manu

Window Move —Pics thig icon to aceess the Windsw o
menn for the selected wivdew, Teethe Windaw Mare menu
b stratepleally poeiclon tie window ¢ the [mage ehow s oo
tha mnn i nr 2orasnn,

Winduew Sire — Mek thie icon po acc=ss the Window Size
meni for the 3electad window, Tam the Wondiw S'ze trhetn 4
increap= or decrense the =iz= At che windnw.

Color - Figk this ieon to soloet the color —gither black oc
wrhite — oo the pies:s w be ppuntad oy the wiodow inspeciicn.
Thigipom, when picked. toggles bedwaet Wit [whice 30X
with block ™#7} nod &feek (indicoted by the block bax with
whita™£7].

Acceptanca Ranga .« Pick thiz leon te aceses the Anopienn:
Range meny for the s lected window. Lse the Acoepienae
Aanye menu bo setthe upper and lewer Timi b for the
inspection results, to read the cureene window resids, and to
read windnw statigbes.

K1 — If v pick the ETC icon an the sexand part of the
Window menu, the firet part of the Wikdew menn veturns to
Lhue mereen.

Hemembecr, bo cxit the Findanr mucien, you st vabaen boocle
first part of the Window ooy, which iogl pdey the K jean.
Then, pick the O0F leen to exil Uee Wirdne neend and relurcn
to the Seipp menu



Chapley UEfng Mindows
1 ﬂ Ti-=

Confrguring Windows  Thie section exploces the featums and apdinos yme will
anpeunter when configuring n window, ond J=uds vau
thraugh procedures for actdng up 2 window for inepeckion,
Mol Frr gxcampls purposes, thasa proecdures reter bo bhe
turget pabtero iocluded aulh Lbis nabwal Bee s "Eluick
Haed™ sl of Chaptar B b0 20t ap the VIS madule,
peripberal equiproent, aod torgst petlem,

- T

Accass the Wndaw Meny  Your lirskstep s bo sccemi Uhe Wandoortnenn.
Your Action Comments
Pk the Setup feok I the Maik menu is diaplayad. pick the Setup the "apen

wi the Main menu i padlack') icun to dcoess the Seta e medd GF the Sedlep et
pevesd P Hetup mene 16 already dleplayed, sklp thiz step:

Windgw Ipgn

Peck the Window woen v When you pick the Windowr cot, the Wordend menu
advest the Window meru.  appeacs:

K N [ ] B BS &

Whean you s=l=ct the Wendaw meow, a window 1y displayved oo
thee micnbior, The Meal tlove yow wzs the oo man e, the
window 5 displayed in the dafauit position in the contor of
Lo sureew, wills reclanele shape G illugtrelion lelaw ),

The threshold (mage i3 purmber *17 (the threzhold ihea g
Bumbse r is 8 lways the wome oy the window oumber).

Window akoplayad e
thrgphold Imagq 1
{=xamypia iImagal
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Sefactand Enabie Window  Select a windu'® e configuie nsing the Window Select icom.

W ok et Icam

Wit Enatde lcan

Yoour Action

FPick he Windowe Salect (ran
e ehange Bha piadaw number

Fiek the Window Sadech oo
do PRt "2 13 durpleyed

Fick the Window Epoohle foon
t et bie M wimndon.

When you pieX the Window Select icon, Lhe oumber
iocraments through all the wladows =1, 2,3, 4,1, 2, ele. The
geleckad wiadow 18 displaved wo the monitor.

Note: Lo selecting o window, be aware that you are alas
gelecking the threshald 1mges won will nee, Thizis becanes
each window i5 linkad tothe theeshold image of the zame
tumber; 1hal is, windrw 1 iz alwsve placed on threshold
imege 1, window 2 uaes theeshold Imaps 3, ste. You oanoat
atharwiza galack # theezhold inwige For 4 wondow.

Wrndow Enabis — To oeder b0 configure a window, you must.

enabie the window, Fiek the Window Frable icon 8o che
Aimgomal slaslh iz resuoyed, indivaking the window is=noblad.

Motes A wimdow faat be enobled in order o be part ol yaere
inEpartion operation. You eab dlsable o wladiwr jfhber vou
have conflguied il - wheg dingdled. 4 window does nat
functon aa part of the conflpuratien (Nabes A window
cannit he digabled iF ik is ipeloded i 8 miath toal

e flpuration = a=e Chupter 12,

Camments

Ficking the Window Salsetigan [the firel won wo the lefh)
ehangas the witdow number. Ta eycle thraygh tha windows
rapidly, bold ¢he Hghe paw Hpduatn agaioet the icon.

Tﬁ-ii-z—il-j—h-.d.—'_ln-'|"

Note: Ax you cyela through the sindews 1-4, notles poo are
erchiog throuph the threchald ima pex 1.4 4t the same tima,

Example: Selecliabd Enable Windaw 2

With "I gelectqd, sdndow nurnber 2 1= displayed over
threabwld it ge owmber 2,

When the dingonnd slash diseppears. thiz indicates the
window Lsenghlad,

K]
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-y

Salect Window Shape

Ezch windew can be pagipned a apetific shapes you seleel bhe
windosr shaae by picking the Wisaow shape icon.

[ ] B3 B

Yaur Articn

Figk the Windaw Shops icon.

=,

W¥inadaid 3Falmes fon

Windews ace recteagolzr wheo [rad gelwaed, As peg vk
the Witdew Shope icon, the icon cyeles through cight shapn
prlackinms, aovd the 5'|:|:.|]:¢ nfthe displeyed window changas 1a
myksh the igon, exenpt for the fraca -dfeqa - rhe-lese kosk
(Moia: Tha rain-thre-the-lane mask windew is v speeial
caza of window shape, whieh nllows o b desizn the shaps
of the wibdew. This isdiscuaged Laeer in thia chapterh

Sglect the winday- sioage ueeerdiog 1o he appllvation
requirednenta.

Comments

Micking the Window Shepg icon repeacedly toggles theough
the sight window skapes.

B d -0

el

Recimagular Trianguler Crrcular Giovnut Trait-1tk-

Eelant rea:tomgalar.

tha-lams

Exatuple = 5elecl Rectabgular Shapa
Pieke the TVindow Bhape Leon pe the rectasggufor window ia
dizglayed an the acresn,

Rectangularwindow 2
dizplayed dn
thrkhe o image &,
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Chaper 1 0 Using Windmws

Select Window Shape
[t e ol

Senact Anchorar Floar
SEtus

Mote: The VIR mmodule stores the window shape selections
as different windosz in torma of wiodow placemenc. For
example, [F yan selaet restanguler. taen changs the posation
af the wisndow, 1her geleet serdirlor. the eindow shape
ehamges bo gireuber, and bhe window tetarns oo its home

{defrult] pestieon inthe congor of the seroen,

- N T R e — " —

A nekar o1 Flmes stumas relera b VIVIE meduales XO7 shilt
compenagtion capability, Use the 4 nebor  Flord ieon ta
enable o dlzable the shift compensation featore.

& & & (F FE B3 BT

Your Acticn

Beck i Anchor 7 Flaad
1OR.

‘R" Anchar ! Flazt kon

XV shift compensation — the VIVE modhile can be
epndfigured w adfugl foc sbifeg ol ihe work piec= in che imy ge
Trum tospectien Lo inapecdon, asy the "X aod “Y" (loet
windlomrs ibhe WVINE modube’s A0 shitt compensation (a
dizausaed in detail in Chapter 11).

When moallpurng a window, selact Floul Lo ernble the
window touss the thifk sampentation caprhiliby, With
Ancher umlecled. chill cotnpeneation is dinabled.

Cormrmends

Pivk g dha A vfear o Flsd own W fes he wiodow gl ik
batwean archer {lndirated by the anchor in the joon) and
Jlual (inddeaked BY Lhe thoge waty Lovyl " So you bygle the
icun, the Spp=arance of the wiodow du=s not change=.

Float ¥ = s E Anchor

Motee Tnmoorder to select the oot akatas for a winaow, either
o bath ofthe K7 and "Y' float wrindowrs myst flast b
enabled [1F e Aacher ! Fload icun deee nok toggle, this is
benasa hoth the "X ot "7 Noad windows are disablad).

Exampls - Salect Anchor

Seleet adcher Stetae Plek the Avchar / Fiogh voon g0 that 10e Anchinr 15 displnyed.

33




Chiplar 1 0 Lising Windeauvy

Tik-&

Addrironsl Window kons

Your Action

Purk the BT cvim fn
e e senpnil sed of
Winduw mery fcens.

1

l Secnrd sef nf irans

_ 1B

At this poind, 22 oo to the apcond partof the YWirdew menu to
cantinue, Todo this, nse the MY innn.

Comments
Whan fon piclk the BT i0on, Cha saromd, pam nftha Windam

many 15 displaved |(Now: Pick ETU an fhe weond maow b
redizpluy the firztl.

ETC i &K

b AT 1o dwnilioh ndshnat l

Mowing tha winolgwy

Bick ETC to switchr menus

[ veder ko wse 4 windew forinspecéion, yvou muwst péace that
windnw nver the feature of intarest you want tn inspect.

Cenerally apeaking. vou ehould place a window ac that the
wioduw cavers the Feature ba b= mernsiaTed vhth srmme

overfap. To plao= a winduw, vou prohehly will oeed te Both
move L window (ueng Tha Weadaw Mooe mennl. and sdjnst
the windaw weq tusing the Ripdop Size menl,

Thig zaction dixuzeee aaing the Window Move Mot ploce
& witudow it peallaok b an iospeckion. Using the Yenacue
&12a mwen 16 diacuzsed b Lhe ool Seckion.

-.- 1
R

:a-.

s

sem ol tLtIn

R mm—

: & Origingt penitian and e
»o- Sl2e of valndgrar L

- H e
- T L.
" i) s

Windonwy refrved dna &ized

L LT o oirrer ERtire white aguane an
b S S threph gl g 2
KN 1 |92 amaple gt




Chepter Weing Windouwr

Mawing the Wmoldww  Tha first o0 i0one 0N the second Widow el ate the
froncmge]  Wingar Monve ivom (uped ta aecess the Wikdow Mowae men).
and the Wendow Siee leon ko aceess the Wirdsar See menn).

c A1 €3 ES B

Miindpw Move lcgn ff ..*\

Firat lara ook at the Windom Jaee wenn

Wino o 5iz22 ivon

Your Acticn Comments

Ceck the Window Move icon fv The Window Mpeeieon is tha first icon oo the secomd Findow
wcreys the Windpw Move mery, menn findicated by che four dirsctionsl aevewal.

=» Al 5 EY EN

ot

wWindow Mave icon

Window Mouve Meag

E-:IEEHM@

Right WTnoow Size Icon

Urp
Caowwn Left

The Winaow Moce mang 1neludes fmor directional arcow
ioinr Medios the Window Mawmenn alao inelndes the
Wirdeir Sive ion for immediate aceee £ the Wikdot Sias
menn {the Windaw Seoe Mea 0 has 3 Wendnm Moue irno ns
well), The VP2 window meows alluw vou ko conveoiantly
toggie back and farth betwesn the Wikdow Fize and Window
Mope et wrkile placing the wiodow.

Tix mote the wWindow into the desired position, pick tha
Approprats arrow leonlE), 1 abe of O wea i

#® ek the armow leon o move the wiodgw vos pixe] in fhe
direction indisated by the icon.

*  Friek and Az the iight pen down dgainat the arvaw Lool
Lo e we comterwngs mopementin the indicated dicsction

w T yow pick an arreeer icon and it flashes, this indicateas
that the windows ia 6t 8 boundary - sach 4% b secssn
edge —tnd cannot be mawed forther it rhat divection
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Mowing the Windew  MNoter Dezonding oo the brightness pompenazizon tods you
feantingaed  hnwe solecked. placcment of the windew cia)r be reatrioeed
{aee Chapter & for brightoess companaetion information;.
Briefly. if you bave gelected mode 1 [axme frame cnmpensa-
tlund, wou varnot plase a wiadog in the top 43 pixel rows (o0
aboat the wop 5] of the mudas imape,

BExampls Wibdow Mavae
This demonztraticn places a reviangirlar-afznad window 2 at
the upper left corner of whiks sguare in threebold image 2,

Your Achion Camments

Hiooe the engow  Fiok the ol arrow 10omn 1o move the wringdna until the
FOrees the bot side o window erosses the Left side of the whie square,
the white sgquare in the forget,

S T T S - TI " SRR
L Oeglngl pealtian el windew ©o 5 E

EHHA

F-::..::_.:_. T 'I_i_: :"'I'I'I:"_I_I:'-
N
itk R

Window moved ght 1o
e e o e FQUAE
" & threshadd image ¥
igxympla image)

Plaee the doindou:  Pick the ap arrow 000 B9 RecesE 0T Lo T e the window s
aoress the poper left corner sf  the window crosacs the top aide of the whibe squore.

the whice aqeare i the luryo.

Windovar mosvad up ta

: upper «ft corner of whibe
T square on threshald

l'I'I'III?Ig-E L den fin s bl




Chagier Uisfng Windows
-T2 1 ﬂ

Srzing the Window Lz tae Wingme Sgze ienu o gojust the window sies Lo cuser
the featurs of interest in the theeshold imags. Yau vie tke
Wirdaw Size menu leens toincreass or dacreaaa the heiphs
sibdor thea it of a simdnar, Thamatkerd frr chanaing tha
window @z= differs with sach winduw ahipe.

Yoor Action Lamimenty

Pick the Window Jim fcornon 1 the Windop Moo meau isdisplayved, access e Witdol.
fhee Windowr More fuerere.  Sizewmena by plokingg the Baiolow Sz foan;

--E-:IEEMFM

'I."I.I'Jnn'n w Srze leam

Winnpw Sime Wfeny
B bl S B2 B o
AreTR e f \ Mmook Move o
Floigpht foan LDecresre e e Dhacred =
Herght ko W dth [com Wialth foov

Note: Tamambar you cao #lso dceesy dve Femdoor Genr
[rom e Winduw gt by plekiug the W on ot Size Leon
an thatmenu, Al notice the Windna Mo icnn, which
ean b nsed far apess o Ehe Windawe Mare menn,

A illustraled above, there ane fowr Windoow Size B iechs:
fnoreqse Height, eerease Heypht, fnerease Width, and
Decregse Wigrk, The petanl Bractior b thess icons difiecs.
dependinpon the salectad skape of the window (theas
differamreg srapyplaimed thmnghant in thie gectinn )

Thers ars two ways of ueing the Wirdow Stése eoos for
adjosting the window aiza:

& Fiek the approprizte acrow ivon W deceasa o enlarge the
windnwr size in o given dirceHon, ore peesd wfa fame,

& Puekand Aold the 1ight pen down apamal Bhe appropate
1ol to sause eollinuolE ealarging oF decresdihg o 2ize,

® IFyew plek an armwt iean and it Nashes, bhis indicpbes
that the windee (5 at ita limit snd sannot be further
adinstad in the diracbian indicatad by tha gelestad Jon



Chapter Ysing Windows
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Jizing {he Wirdow  Reciangular Window Sizing
{epnttmund)  When you chenge the size of n rantangulaor windew, the 1op
lalt cormer of the window remains fixed; only Che position of
the right or botbom eide of tha windnw changes

T han ga the heighsof 5 rectanmlar sAandawr, ]:rir.l-l: tha

weravese Aafght ienn to Encragae heteht dawnaracd, ar plek the
decrogss horghi lcon bo decrooes Roig et wodacd:

kncraaza hmight ﬂ E Devrease height

Window axkéndd oéee nwrard. ..i Wirdaw hiwimns upnard,
tap sicks remadne Hlucd. ' fnp s ramaing fluad

Tochange the snndow =adta. plek the facrease wrdih lon B
frerecss wadih to the rght, ar pick the deereese wadft icon to

dacreeae ikl rom the cight:

Trugrease Wy it @
Emcramn Width M

Hectangular Window Size Limits

Whandpwy cxterds ta the Aght_ Left
Jide remains fiked.

‘Window =horiena fram the righd,
lef & de rgamapins fiaed.

® Yaugin increase s recknnzulor vindovw s stze until it
to=ets the= bottrm edge (far o bright inereaes) pr right. ed ge
(for 3 wigdth incranee) of the acreen.

*+ You can decrease a rectanpular window's size o 8 nngle
pixelin height andwor width,



Chapter LUsing Windawsy
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Sizing the Window  Expmple Jice Adjusiment of a Bectengular Bindow
frantimuedy A4 st bork Ebe Wadth and height of the vectanmaler window
3 it comera Che entire white aguare o1y 1he aveel pallecn in
threxbold image 2 (Mala; Thie procediute aszmted voo have
mored the rectangular wrindow 2 L Lhe tpp Lelb voroge ifthe
whita ganar as shoam on pare 16-11).

Your Actian Commanis
Trwereear the window width by  [nceesnge the window width andl it covers the top side= of the

pleiogarnd heldiog the  white aquare oo the tarpat patters i threghold lmape 2.
Toerease Width foon.

"". o :'il?:- _h_'\.::_ I REETE .-Eﬁ'ggq'\-?ﬂ“é?ﬁ
cﬂ.:-iﬁ :.m ':Iﬂglnil FIIIIII-‘I'.'\'II'rII'.'lw et {:#)

. : by Wikhd o width ircrested
i — | = i operrs ertire top
- : :"‘Iiﬂi‘ll""ll'-'hl'ﬁ‘llﬂ“l"l-ﬁ'ﬂ
Thraakald Iy
1 (axamp:a imaga|

!!!!!

Inorease the windowr keight by [nereose the window height antil the window vovers the
pieking ord boldioyg the  enbire white sgogrein thresbhold image 2
Increase Hecght toon.,

£

Windcrar hglghi inergased
£ wnlichiFA cavidrk dnElre
whitz sguare on
threshobd irags
(Emnr O irad el

Bick the (W fopr,  Aftar placing the wicdew, return te the Window manu by
picking the &K icon.
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Heing the Window  Triaogular Window Slzing
feamnnueey  Thara ara fanr fréiongnios sindews shapesz, Each frongutar
dhapa ig a right eMapgle; the differenee: i5 in the aricotatien
M the Mght nrgle corger il each. The four eelectable
loyanvular shepes are shawn halow in arder of =election

LS RLE TR | FT. . % _‘ r ‘

Rlghi angle carmar

Whan you chanpe the 6ize of a finehgo lor window. the
Fﬂil‘.!'nn of the right engls rorper nf cha window vamains
lxed: the lemgths of each of the twe sldes ad|acenc te the

FEERE Qitgie s pan b i narasicwm] ur decoampsd.

Far z=anpla, bnchanpes the beight of a first hanpulac shape
wingdow, pick the (noregee heigh? ican ta increase Eeight
aud o b cipln anple curner, or pick the deerrasr feeghs
eom T detreass helght fowa Po the righl angle corner.

X oo wmy ight

Wi nglpws ghortang dowwiard

AN

Right angle corner remains fiaed

To change the width, pick the éneraase el icnn toincreass
widih qway from the right angls cormer, of picx the daereree
wrdith leon by decrense width amard the =ght smgla corpe -

Incragsq W et W Nl O a D2wi0H ey ke right
arlq spamar
Cacreare Widih -nv{ Window shortens toward rght
B Ayl S0 ar

Right sngle commer ramalme 1lesd
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Chapter fﬂ Lsmp VIR s

alzing tha Window
[ e s

Trlangular Window SHiihy uedagued

The pracedares for adlusling the sive of the cemaining throe
rlangnler shapes, vau '-'iﬂ%nd.ara simtlar to the above
procedare For the Syt ciengulor shape, 50 thase pronedu ees
are dat discossed further bere.

Triangular Window Size Limits

*  You can increass a brivngulpr window's gize until it
ks 1t T Bottem edme Cie & beiyler Cerenae) Sroripht
wr left edgmtne n widtth inerease} of the sereen.

" Yo cgn desramse a tria:ifular vripdowe alre ta i s gln
pixal in belght andor width.

Cirewdar Wiodow Sizing

When o chauge Llhe sl of v elrestar windnw, the canter of
the @indww romains Dxed; the eedius and arvea af the civcle
bt ase or deoranse.

1I'o inerenss the arco of o crenls e windn®, puck elulee the
Freraede feight ivan o Lhe crereege wigtl jeon — beth work
Ehe smme way bo inereps; The s ea of clieular whinduws.

Incnease hght E Windoves sxtards outward,

- ]
Incmacq 'W-dh

Ouetrgash hodghy
or
Crereaxe Wiith

carrer rarnasns focgd.

P

To decreess the orea of & circular window. pick elther the
evrauae felpht icon wr the desreese wideik icon — hoth work

Ehe sRenc way to decreass the area ol circulac windnows.

- - -
-
g
L
"
1
]
L
-

-

; " Windoww sheinks inward,
{}G — % 1o Havngane fixed,

"L.'I.x T

Cireular Windaw Bixa T imits

B You oo ncresas A cincular window's pize uokil it meety o
tap or battom Limikor right or laft adge of the ecrect.

4 You can decresse porepdar Mindow's size watil i
herorngs & anal] aguors (3 pizels X 3 pizelr in rize}.
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zing the Window  Donat Window S:ing
fcitlied]  When signg a dokie! Rindow, ¥90 cheagde the side of by
parly of the window: 1) theauter white ciecle — the setize
Inapestaen abea of the window, and 21 the ioner dark circla.
which mpaks oot the partof the oncer cincle area (teovers -
the= windew dens not ingpeet this area (the “denit hele™).

Dot Windaw
ot nirgle e — 3ctiva Inr=er «ircle ares - maskad 2 sa
Irespra il e T wed P e raolinspectad Iny wintgeas

Whew vou pedjust U siem ol wideer e looae or Dhe b=

elbels. the rircls center remains fixed; the radins and aves of
the pire e inerenzs or dacresss.

Cluter circle - Toad|ust be aces ol the pulker cirele of the
donuc wiodow, pick che incrases Aargitd ienn b increns: the
area, ar pick the desrnase beight ieon o degrease the aren.

IR RN R
Inm;raasn Halght " ! \ Bacraasa Haight
Lo -®
Gyrier gircle kxkahds \‘J—_// . T o ﬁﬂkﬁﬁlﬁm
Hrtwatd enkét reerding bk T

Lotier elrele — To adjuat the aras af the Innar circle of the

donut window, pick the incresas widih iosn b ineresge the
aren, ar pick tha deprasaa widk icon Lo despegas bhe arma,

NS

Ceerense Width

&

Incranza 'Widih Illr

rgr {lewla
chElAHS anvevsrd

inan gy’ GdrgbE xtinds f’J
outward center remsins £ ced.



Chapter 1 ﬂ Lisimg WRdaws
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zing the Window  Exawmple Application of the TNeoul Windopwer

feoptinuedd  STRPCE: Tol Are iespecting sl le cps befure they wee plueed
un the boliles. Yoo want to chack for the presanae of o 228l
vit the undseratde of the cap, and ne=d to use o circelar-shapced
wiodow {o ount pixcls, lowewer, on s bottle capatlen:
iz 4 logo pleced on the battl= cop underaide, but on cthers ne
b iz placed there. This inconslstency would cauge o
vorintion in pizel connt, from cnp to cagk when using &
eleealar-shaped window, wod rnold moke seting the
neerptanes range far the wingow 41ffleult, or mupogaible.

Boitle cap Bottde czp with saal missing

Legey Legm

Bread Material ko zmal malarial

However, uiing a danut window, vou could mask aut the part
of the bottle onp wheen the laba | appears, in order Lo coent.
pixels ooly whers the scal is plersd. Thiz wou1d ereste much
mere consletaney 10 pixel eoont from cap to ¢ap - Ehe
pres=nze or non-proacnsa of o logo wonuld hawre e atfaet on
the piEel conmt - atd &llew Yo bo et Ehe window aceeptanee
rensc te b workahle ranpa.

Do s v owa placcd
ERiH i i Pl AP - P |l awer botte cap

inEpaction arga of windgw Bocta cap

Y,

Cuprist
wWimdow

|
a
W

Seal mutarial

hpaked = r=n :
net inspented lrl5|:ll!.|.‘|:El:|
by window by wnindlon



Chapker ID Leing Windows

-re

izirng the RAindow
= v Byt

Frain- threr. the -fens Mazk

TWnue Windnor Sles Linlts

4 Youan inerascse the gige ol tha arder girpde until ik meers
o bop or bottora limoit or righs or left edge of the sapecn.

# Vol o depresss Chic padar clgie s 3l me anbl 1Lz sadius i
within 4 pixals in length of the inner cirele's radiue - that.
ig, bhe dulerdcele always bas o racios phal is ot leasgt 4
preels luoger than ehae al the ioner ciccle.

4 Yoo pan increass the inner cirete’a aize unidil its radiva ia
within 4 pizels in leaygth of the oater civele’s cadlos,

& Yoy ran deerease the cnrer sirede until t becomea o small
aquare {Z piml: | 'p'i!:l:'l-.:].

The tost cf the gelecenble wrivdaw shapes g the drmen -tk -
e lenx mask wiodaw thabe: Thisse=bectinn is nwpilable far
wionlwwa 1w 8 ooly . Thizceleckicn i3 reulby nol a shape, but
an opdion which allows wan to castom degign the 9t2e bl
whape ol windyw. Thiy feflure cun by especindly useful
When tone of the pregel wisdow shioes is salisfeetary for s
specific Feakure of o work pises: pou wront to inapeet.

For exawaple auppose your work pleee dpgeorsin the
threchold iwage a3 shown below:

Rectangular poart of 1the

threshald imepe to b=
inek i ol {5 ample

image.

Cleruldr parky of the

thrachgdd e rdge 10 Bug
ik .

Maw aupposs Yoe bo @Ane Lo sl W 4 @ Ladidr b inspack ondy
the ceotral, stmewhbnt restangular featuras of the sroMcpleds,
ond bo sgners the two mirealor footwres [n the ima ge L thiy
casa. 4 prefel weadot shope wadld oot be the salution,
beeauye oot ane of the: preaet window shagpss eaulh] be plaoed
o bhvak L would mgver all of the cectangnl ar fertmras, yat not
eoover eog of tha sirenlar festures. In thiaeasa, a train-thru-
the . lena meask windaw vould he requined.
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Chapter 1 ﬂ Using Wisrgdpwey

Frain-thru-the-lens Mask  In this cese, Ehe window yoa desion ueine the Srzin -Thru-fhe-

W nar

{constiaereat

fena mensh oindne mighk lond: Tika tha s b kelnare

Ut vy [ ekl

duigrimd usamng Iha """-." iy

ralnethru-te-lons
mdnlh &pticn.

Your Action

Selecd the window 'and
threshold image) Anmber

Craterming the q.h:u'p-g A
1w requinedd for e windmse.

Requareo windms size,
shaps, and position.

" H
k]

s

iy

LAY 1 - C)
LT PEL L P P
.. Lromatla

—_ '.'-""“":':-'.'.""-' a.ll'“.:.-.i.':..r.. -
g E}:‘:} ':.'*:!E'n

roly the aren covared hy the windww (showo in white) would
bre inapexcted. [n this case, pnly the somewhot Fecfoigufor
Leataee, and Bob the oo bar Fealdresg, wowld e 1bspected.

Exatple - Cvegling & Wain- theus fre-Igng mask window
Thiz zection e pou through a zampls procedure jor
ceating a tireaat-ferk-the-lekd Mosk window, basad on the
case al the mcample wordc piace illastraced above,

Camment

Afler slaping abd Lightanyg the workpieo=. aod sebbtiog up &
thirshuld ima,re b hipblight bhe Peatorsie) of interest for the
inapection, select the approprinte window (and thus, the
threshald image) whi ighlights the Featurels} af interest,

1Tpon ohserving the wortkpicee ns it g ppcars o the threshold
image, determiog the reguired window size and shepse. In
LUT axsmple £ass, tha refuired window wowkd book Lk this:




CTragier 1‘0 Ll Wirdonws

-2

Train- ot -hpn s Mask
Winadaw

(continued)
Your Acdon

Moake a tamplate o mepeoh
the demired winaow

xuze, shome, pnd pumilien.

Plaece the tamplate ot e
cobtern (leld o voew o dhat
He thskoft] pacps vl pend;m
errenE SLpy g poafeon,

Templais shonm in
threshald image
mtchireg rge i Tad
WiBYY 51, IR,
and position.

Fieh the Window Sharpe diaM
Ivr selem! Mg brpin-thro-the-
leos maxk aphan.

Exatple - {"reado g A frain-thro-the-fenr mark windoew

‘cundinuoedF

Comment

Diedipm & templats sush that, when plased in the camera feld
oL 4 ieW, the afeala) i be tngpecled Sppeac Whi io the
Selecled threshold cinage, atd e 8Pe8s Lo beigoored apperr
hlack, 1n oo case, the templete mizht look Tike khia:

White area of lempdate
repretonts the desirgd
window gize and shapa,

With tha toplate in the chraabold imaga, adnazl the
distatiee betWeen the vamera and the template, pod adjust
thu boeescolal sod varcal onentative of tha lemplate,

50 thetthe white grens of the template mateh the reguived

inypection ared of the window:

Whet pon selack the fraim -thFe -the-lefs meask icon. the VM
mdule takes B "snapshet” of the template; the whike area

shnmn in the threshoM imsga i ws tha aindner,

Matg: TF the windew &ras nol cotee ol fizdht kb e sk Hme,
gimply miake ony adjustments necessury. then cﬁ:thmugh
Hye Windpow Shops icone and resel=cl the troin -throu-the - Lok
ek T,



=22

Chapter T a Lisirg Windfomes

Train-thri-the-lons Mask
Windmw
fenmelnnindl

 Falecing the

= J“rfl

Your Action

Brek 'he Colar jeon
i setacd the window coler,

WP e — AR e frite safesited, ),
v e @it Abe fumnberr o f
whidg puzals g oy

The frain -thre-tfe-lens vrrsl window cannot e regized or
rpegd weing the Windouw Move or Windnw Siee mann icnng,
The poly way to altet the frote-thry Soe-lers mask snodow 35
to cedo the getb-up provedurs pews el ¥ deacribed, 2 e
making e noeessary changes W the trmplats & to the
positioaiong wthe templars.

Tl:t: wingdows cin petfioren ooe fungtion: they counk pisels

ol 4 apeeified eolor — either black or witiee, ‘Iuspecify the
color, alter seleeting and placing the windaw, pick the Color
Lenn gn bhe Setod pabt ofthe Yirgow coeng;

v 11l 3 BN B3

‘:‘\'Eﬂ-l'ﬂ-l" Ao = B0k 1nls I 1 weleeT
Tht i 2 edow —#iher blak o
whita — for dha wimdow funectiamn.

Belect the winkow coler based oo the coloe of the Beture of
ioterest youl aos imageckiog — iF you ey inspecking 4 black
featore on g whiks backgroomd, select hlagskif vou are
il:mpc:ring o urrite f=gtnre oo & Black 'I:-:u.dl:p'{mnd: e lopg
whlta.

Commernits

The lean tegpEea batwaen bwo o - whUe{ahivs hox
with o black “#" or blgst (bleck box with o whita "#™,

] -E3

Hack - With Back 1=fecied, the
wpjrdway oyt s the pumbeer of
Bk pinghy ik cpvemre,



Chaptar Lrsing Windows
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Settirg the  Cuoee you have placsd & wriwdosr and selected the shape and
Accepiamie Range  color, newt zaé the accepienea renme of the sandow.

Mote: For aneverview of the acceptanes Fange cancepts and
sebap, ser poge 3.25, Which discussas sotting the acceptarnee

range for fene gogles, Th 2 infirmilion ie alse generally
gpplicabls in aetting the ameptanes rangs for windowsy.

Your Achion Comments

Fick the Arceptance Ravge  Whea vou pick the Acceplende Rarege ("HLELO" ienn on che
icun oa the Window mene.  Window meou, the Arerptanace Range menn, appears:

G2 Bl =) BN BE

A{regtance Range foon “f

AL LTH Y i iy

e \

Ummer | nait

Lawer limit

Curtest mgdzurad value

Crhaere fhe Windoe resalt. (o the night side of the Aceeptanoe X enge many are thoe
pustbers, geparated by " < =" gigmg The middle number iz
the eucrent mensured reaalt of the windowsr. For axample, (f
rau teleek the salor black, theo pick the A ceeptoaree R.;[n#’c
oo, the number of black pixels covered by the windaw ix

displagyed,

Select the limitoppar  The Lwner imetis the f2ft nombar of the three oumbers
ar lower) vou wrant @ chonge.  dlaplaped an she vight alds of the tenu, the appee w0l e
numbmr an the Pt (Mot Delault Yal uss or= displayed for
the Leubs inikially). Ta sebyct either Jimit, pick that Lt
with the light peo. The select=d limit is pnderlingd,

Loloctad limit is undadinad



Chapter Lfsing Wiedowz
T 2d 1 D

Seilting the
Acceptance Range
fcantiveraa)

Accepiance Rarge Menw

fncneare rroteaeert
bimitdean  DouTaaC Sedect Kov
Your Aclfon Comments

Fieh the Increment Belect teone Pieking the ITneremtent Select ioon canses the 1eon te eycle
b sefec] free desered tneremend,  Vhraggh bhe locroment chadees; 1, 33, T, pnd 1000,

1 =110 =1 100 |—={ 000 1

Inorease ar decrezae fimsl.  To [reressg thg selected Kot by the amotent shown on the
Increment Sclect icon, pick the I'noregee Limif icon. Yoo can
inerease the 1Tmit to the maxiinem allewed by the Wi
11his depends oo the size ofthe window).

Ta mecreaes the selected Iimit by cha amooot shewt on Ghe
[recremient Selact loow, pick the Dacesaas Levnt oot Youcan
decreiyes the IEmit b A i lele .

Mote: The VIM2 dees ot adlowr you o seb the upper Linmik to

4 vales lower than the lower limit, or to gat the lower Tomal to

& value Bighar than the wpgrar Jinelk

When firighed, pick the O (con Picking the 0K icon 8t this peint retuens che Windaw menn
[ d.i:.pluj the Windrowr neannyg,



Chagter using Windows
1 O 12T

Seiting the  Example: Setling Accaptanes Hange
Accoptanca Range  Let'ssupprse thut the target puttern cepresenis a paic.
jcontiuese]  Buppee 70U want toinspect the aize of tae dark circle on the
part (zhown oz a lane bloek mivele io threshold imeaga L. a5
illusttated below).

e Ilﬂllllt:ll 11w 'lllll'::' I T
e = M:e'-"-*-' S *'-' peed i s
. .-.-!-:l:iﬂ: . " :\'1::\: : - i . N

L

window 1 displayed em |75
threshold image 1 T
[Aagmge® irm g &) T

T

_:.-....'

Your Arian Commants

Fetup windoae ! ueing the  Tomessure the size of tha black rircle, set up window 1
Windowr ket teeits, [aaung the Bardasio menn eons) as follows:
4 Delect windrur I (nod thos, threshold imogr 13,
2 LSelect efrcular os the shepe.
#  Plarethe window tonverlap the black circle.
& TetLofor icon to black.

Clagulat witd o 1 844 onecd
on thresheld Imags 1

lexample imageh




Chapter Using Mindows
-2 1 ﬂ

Sadtig g Expmple: Beiting Avceplance Range feordnwd)
Acceptasice Rnge
fegreimues]
Your Action Comments

Aceeaa the Acceptance Renge  Wikh windasr 1 in plece and configured es described
mery.  un bhe peedious page. el the 4ocepiidoe Rk e leen.

= Al 3 &Y B3

Accopdancs Hangq ook f currermt measA=d result

Déeers the tndadured Pesull  Bupeass the measyeed regulb iz 5T0O0 - Ehat iz, che area of
ard determiae the imits,  the bluck cirele, 85 mewsueed by bhe window, iy STO0 pixels.

Orcularwindow 1 displayed | [ it i ::,.':-%:!;,!. _
om inrgEho F | nage 1 o T rE T ng
{mcampie Image) e | lﬂﬁ Y L
o i 57N = hieal
|y pinet coumt

- N L H . 'E- .o -

T e |.--\.-.-\.'-\.|:\-'n--. gt T - T -
ree el A e . Pl e caea
R .. T -..: - ':-'-EF" : -

Buppose the value, 2900, o5 for e idesl parinm:l ViR cRn
acespk & part within £ 5%, oc STO0H pixals), £235, You then
set dhe ypper limit w 5938, ond the lamer limit (o 5416,

Belmt and set the nppar &imle  Pick che upper limlt. Then pick the Fosragae [istf or
fo 5985, [hasrence Limi?ionns as occessory ba change the limit.

Selecd and see the lowee fimit Pick the fower limit, Then pick the Inerease Limieor
#0 6415,  Dhecreass Limel icons asnecessary bo changs the Kmat.

4 5<= bhH7dk<= 5833
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Qa7

Setting the
Accaptance Ranga

[0 | e i}

AcoeEsing Statistics

Yolr Action

Fick the Acceptanca Fanga

Dot b acoees bie
Aeocoptances Bangs dedrib.

FPink the cygrrent magsyrag
sl

Fiok the surrant meoaurad
ek iT agimén R IemGe Bipg
siefsbicy divplay.

Usinyg the Learn Mode and other Eun Moda Funetions
Thae VTML meliale Neplaves o variotion of ez Rer mede called
the teormmode, In leare madge, the VM3 aecuronlates
ELmlisries fin wec erablod despectiun Jaof. based oo o nomber
of trial ingpeetione. Tee of tha leara mods can be belptol io
determining the optiul aprepienes mnge for inspaction
bools and probe.

The VIS papdule aleo featores g pumber of run mnde arm
rptinns, which pen be helpfil in reliniog your sepfligoration,

HeeChaptar 13 for more infermetion regavding uee of e
{zorn Aode and Other ror mode options,

ar

Whan you ran the VIME modole in eerm mode, voo
pecumimilaly rtatisses for all soabbed vimors tonls and phobee

Ty ohserve the allegted stlbazbics e o pacticulee windaw,
firuk accmm thy Accapianes Respe teau on the Windowr
DI

Comments

Picking the Aeoepience Mange icoo an the Wiadse menou
dlaplays the Accepieroe B ange menis

Gt et el e b

574B«= 5085

Ot the cight slde of the Acrantrnar Hange monl 4 thres
nombers, sapameted by "' < = " signs. The middle nombge i=
the eurranr regaenrad respds of the window, When vou pick
fhig ppenber, the statalics are digployed (aee dingram on the
nrxt page) aid the Window dissppeiey from the scresn,

Pickinp the current measured reaudt gegain redisplaya tha
window ane reraoved the gyatletics display,



n-zg

Chapier 1 0 Using Windows

Accessing Stiistics

{cantinued]
Tatat af g proceszed | 4 | )
Number of fatluras for windau ﬁ'@ 8
tawest sitcateciod [y~ | 0
HVE Mgsd e B Cef b _/'.‘i' ﬂ
Avaraga of aif eaziirg doMagled __.;t.__ ] H

Mote: The results of fxifed inspectinos for the wrindow are
Teot inelwded in Lke lowest, highexf, and ouverege values
Thumsw stabixtics are hased on passing inzpackions ooly.
Therefoge, fur prelitioacy trinl rons. yoo maoy wank thaet
lhe wroeptanes mnge W exteeme Limita initially, for the
purpose of collecting statistes far all inapastions,



Chapter 1 1 Using the X/ ¥ Float Gages

Chapier Objectivens

The objeckiwc of thischapier is w1 exalain the ranecpts s sAef
o0 asxiion and shiefl rayisiraiinn, 2od show haw b =etyp
Y fleat mogres ip order Lo usa the VTME madule's abift
compernaation aod shilfs registrutivo cuprbilities,

Mota: Before reading this chapter, e sre you bave mezd
and undeestund at leasl Chapters 6.4, and 1il.

Same Questians and
ANSWers

'This 2ection lobroduces che topie of XY Jos? Fages By pogibg
FaITLe qurestians abaut fleat goges, and answcring them.

Whatls a Qoat gape?

& Mngt pRpr ina apeeial rosa nf ine prEs fara G hapter 9 for
cnire sk llne papes). Liks other line 2ages, foae gaces
Aelact pogeiam of sdges or ceotrraal “hloba” (gea Clispterd
Fr "hink" definitinns, or widths alhlobs. The float gages
(gage=e X" and "7 however, biavee o apecial purpese - they
ara gpecifically oeed for aetting up the VIM2 medules X507
shift compensotiare wpabilily.

YWhal is "X!'Y shifl compebsatdonT"

LY chift eornpeneation 1 a fuoction of the VIME maedule
which adjurts the lioe gege aRd window paziticns to
gnmprnsate foc hanzankeal (X andibr Yertied] £ ) shifts in
Frorkpices position fram in tom to inspection. Withoat
thiz shiftenmpansetion, LEthe workpiece Lx nit in precisely
Elye szrie poicien from inepection 10 inEpectivn, the
maparrmankaf line JAEAs aTid v mdonrs ig alfactad: thia rar:
et HUlsea lran ~dfoal oF adecpt d4eishans.

How does XY shilt compensalivo work®

Ducinp estup. Haa pagag snd'er windows are placed 1o
cpacific pasitivos based oo the nomine] (setup) workpiece
prodibizn i the Lhreelold iooadele!, Doring eetup. oot gages
can ke placed as well. 250 based cw the naaisal werkpare
posibitn. Then i, during do inypeckion_ fA werk plamse
PROSERIOR LaPies Fromg fee sefle e podifion, bhe Moal gugos
measucs the amopnt pod dirsetion o caAnee, &Y ki
compedseiion i3 then applled - Loe gage: and'aT windows are
shiftrd in exactdy the anme pmcunt and direetiob a3 the
workpiecs In soma casas of line gape vpper funcdons lie.,
aa v Tunctions wrhich lacate a blob edge o blob casler:, the
aeantaneg range limia areadjusted alag, The regul iz that
the i rags and windsw aesspt S pdpacl depisians dre Tt
affacted by tha philt in srorkpiecs pgi b, Te Lhe ca e af
wiodows [which counl pigels), aod line mage functinng which
thigageied Wbk, ne coont piesls, hlecha, e e:jgu.:a, the
mepsucement; resulls are relativelr unnffectad aa wall.
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Some Questions and Whieh vialen taeli are affscied by ahift compansation?
AfSWers Any line gage ur Wiodow Youconlgics can be set to ose shift
feomiimredl  compensabion; Fou enaehie nc disebls shift compansatien for

earh ine guge or wingdaw using the A nckor / Fleat icno (aea

Chaptera® and 10 for Line gage and =indow information).
You must, of coursa. olas =ckvp ot least one ok gaga in

voder b oae bl cubepebsaliog.

Whatldoda of flpat gages are phere?

Thers are b foat Faxas— K" ahd *Y," Uz Aoal gage X fur
Aarizontat shift compensation: ase Y for vertfcal ahift

ol e Aty Yo cat e Srfel o Bodk Noat gagey in vaur
cotliguration, depending oo your applleaten reguinacoents

Yhen do vou nead Lo was floar gagasd
s flont goges whenever Che pozition of the: aorkplaee noa s
vary fmm inspectino tn iospecoan,

W hon do ven set up a float gage?

b2 wslh any line page, s&b up o flaze gage afber vau have:

* Hatop the worksipre, and have 5 work pigce o bhe
nomunal or ideal pasition |see Chapter 4), sp that the
warktpiece leaturms Lo b | bepactsd are shown clearly in

the figid of vicw (and on the moniwr,
# Bebbhe threshold image=(s) to =okance the particubnr

featwa(p) wou are goig Lo ingpect {(9ee Chapler ).

Shift Compensation  This ssction discusses the concept of shift compensalion,
begdunds g wilh fuarizande! $hill eocpetss bioo {bhis seetion
gaumes cha VTR medile and tarpet pattars ate set up ns
teseribed in Chapter 6],

To illustrata the dorfzendal shift conpenaator, suppose that
tha hlock rectangla in theashnld imaga 2 s 8 workplece
Suppoae that #ou place window 2 eo 1k eovears the white
sguare (508 Chapter L0 for window informatinsg)

U el e 2 pl ol £
eaukr ThN Pl e A

A on thraghalawmage 2
(F-ELL 19T S |
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Shift Compensation  Then you sebup windaw 2 to sount white pizels, (v srder 1o
foomopued)  Jueasure Lo oige of Lhe whits sqwne

IFow suppuse that durlng wuy nspecilon proceas. the
workpiace posiiied vared Gorizandoldy from inspection to
inapection — sHMetimes the werpiecs te positionsd A liLlie
right of the initial 2etop pesition, ar g litble left of it Lot
look gt une gace wheye, duwring an irspection, the workpiece
ik detarked Jefl ol the sefwd poaltion, ac ehown below:

detoal woorkplacg positlon 1 Setup
during an inspactian iy et 1 ¥ position
S IRE mat s pnHE R !
L inspecied
. o teiin
] I
Aol o Ampurtt gf
shirtt b [eft { #hat 3 laty

Wrtharirk #hift comparaatian {ree din pram belaw), wnndow 8
inspesty the sume area over which it 2ras placed durimg
setup, oo mokter what the acty 21 posstion of the ok piage i,

_:_.-.. d P P i ot
s R R R H‘Ml

I P'l:-l'ﬂnrl af '-l-hrl'n iquar-u npt inspected

LR ,: et %ﬁ.!':vl .-.-H-L

e » WIthout shift

ol 8 m g s T A . i nd S 2
=" ._l T
Winoowr £ ounts pinels

Hays ir setup poshaan
a2t T et ahase whive anem

A= shown abowe, the woek prece mosibom Juring ao viapeckion
i3 mat the samr as che setop pesition, Duriog the inspection,
wiodaw 2 cavers anly part of the white agoars, and cover=a
white ates aubgéde Lhe black rectanphbe; thia remalts in an
lnecmirate mepsorement of the white sguare. ™ ow suppose
that vou de pse shift mmpensation. Tado thle ww st up
horizontal float game ), uzing it bo maaswra the Acrizontxl
peaition shift.
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Shift Compensation  When wabng horizontsl Acet gnge X {o measure horiznotal
ontarsa]  podilaon abift, i the sorlepicee positban ehifts celative to the
gatrp postbion, the wiodo® ia shifted alzo -1nthe zame

worvown b aud diresbivn g the woarkpices:

- Wirdernm 2
i =k nli

| L+ P pr=non
Fi
withhgrizamad skt

T [ 1 5T HI A e 2 16 s hafTel
lgT1 10 COwErF Thad vl T2 DUAFE ON

threihold ithal &

':. L _ shittcomperoated
roslslon

The pbove example ILps12ale; a case requiHng foriaon el
ehift compen sakion, Fertiex! shult conipedcabion can alao be
applied. wsing float gage Y, for reritcad position anitks

NVitn vertsal thift ciompen stioe,
windirn 2 i3 1hifea upward 10
cfreel the wrh e Squara o,
ihreshgld Iwmage 2

m Shirht mmpersated
vl rda v peaFiticon

W N &
#4up posltion

Horizonta! and verticnd compentsaticn can both Be applied to
onmpensate ior 3 combination of Rordzonie! and verbreal shift:

‘With b pgefaoniarl and Tl
thift comper2atidn, winokw 2 is
shithesd bakh =g and wgendrd o
onver 1P el Tl Agu bt O
phre=tbepde IPnagqe &

e YOI P CR 1S P LG
poaldan
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B
How 8¢ Use tha  Omee you bave determined that your applicaden regqulres
Hoat Gagas  fortsental podior twreread ahif; companantian, sou eAll nesd
to confighere the apprapria e Flaal gagedsi:
® Configurs Float gage X (which isalways hart=nntalpto
me=asure the forizonks! posiliso shifl, aleng the guee™s
lepgth ofa feature in the aselgned theaakhold insage.
Float gaga X dispdayed on e e e W L L e
theashvold Image I i g Tl ; :
bekamphe amea el
Flost gap= M placed ey
left adge nf Black rectngle
1 gage rndunt & 1hfe
& Conlgure float gage Y (which is plwaya wertical) to
megywre e verteat pusitlon shifl aleoy the guge's
lengeh, of o Feature in the apgigned threcheld leage.
Float gegn ¥ displayed on T
thrashold Imaga? || ien st it HR s T iy )

bemample inagek

Floot page ¥ placed gver  ==TF: ' R
tﬂpﬁdgﬁﬂf“ﬂh‘l‘ﬂ'ﬂﬂﬂgh :;.":_
b pagd Gttt Of gkt aits i
: IR,
L TR
ETH L .. P L
13 il o st e e
i T ML P L I

# [lee bovh float gages X and X, if netezzars. o myeasure
hath the Rorirertal shift and the eeriios) aluft.
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How a Foat Gage Works  Suppoes ther the bleck rectaogle in threshald image 2
(ahawmn hebrr) ropresents a wark pless. Suppose thot duriog
setap 70U hawa placed a horizontal line gaEe over the whita
anquArd. You bave comfipured the line gage vwith shift
compe naaluoh enehled. Ahd Fou havae placed fleat gage X
srar fhe el edge of bloel: eeetengle ic ehe theeshold imoge.

as chowa.
- -

FlaaLpaqa X, and gragthar | Biosrs oo Jh o
hne gage, Seiplaysd oo : ::'g LT _.::!..:.1_3::_5_.5
thrashod Amage 2 P EETE o b b
loxamyglc imaga) i
LR LAN

s

—_— i
Flant page X placed dver R Y TN R
l=ft e of black rectangle Rt L T 1
19 qagn amsr ol phif B | B R R s I O Fh il

While setting up float gage A o order to lacate Che edge of
the black rectengle, yuu Bawe:

¥ Seleried the frat ape Funckon igan, the upper unclion
af wrhach locates the lofe adga of tAe fargeel binb.

#  SBatthe Cofor to black, to locate the left edge of the largast
hlack biab.

Ducieyy setup of fhoat gage X you pick the A esdptenee Hange
{"HULo™} i bo taad Blis cutrant merauraenant of the spper
iungtino this turos oot 40 be"'32.)" which s the pizel Incation
wE the left edire of the black reclangbe, When yrou sl the

Acseptance Range menu, the "nomined” resalt for the float
page X upper function is xet to 33,

" Luft g o

Ba g 51 I ch. o,
n l|| Preal loewon » 22
NN
ik ST BT

\ AL SR vt I
R | S PR

::__a:"_: o
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How 2 Float Sage Miorks
feameinuad)

Sarppose that laler, with the YT 2 perfovming 8 particalat

inspeciion. e wirkpleee pesliion is shiféed — the Jocation of
the left edge is "4k " Thol menns that the workplecs hax
shifted 10 pistels to the elght.

1ot edge of
R e atosas bk Db,

II"., 1 Mugl e =47
\ i - T k
: R TR O

Any hine cagese ar windows which ¥ou have configurard with
phift sompanaation eradled, will be shifted 10 pixels o the
cight also, for this parsicular inppactian. The line gares
andfor Windowes ther procedd to maasare a8 naoal.

T— T 2

arnourtt ai 1hifL

{10 pioels)

Th |l anges i
f,.-'il'-lﬂl-d e b lgine
{10 padcmbs)

Accepiance Rangs Shiln Frerome line poge funcliuns. the
ootEpiotee MG i3 adiuated acpording ko the ameunt and
divastion of shift debceted. This is true for any line gage
Fuoctian which detects the foeaiien of & blob edpe or contar
[, tbe opper function for the first paven ine gog= uactico
leons showp op prge 9- 185 3ee pages 3-15 w0 824 [or more Hoe
gaghe fwctlow eofrotatlen), For exgrople, le6bs soy the ling
gage shown above is used 0 detect the center o the white
iylare, wieh the acceptanss cange lower Lmit set to 10, and
the uppar limit to 180. With a detected shift bu the oght of
10 pizels, the lower limit i chenged, for this one inspartion,
Feoem LB0 4o 170, and the opper limit from 180 10 193,
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1o
Howio et Up the  Inorder to zzcup float gages effectaely:
Figat ages
8 Seiecd o dhreshuld moge for each Aowe page wrhich has at
least oae stralehl edme Lo hwaie (ur flowt gope X, this
would be o pertical cdie, for floet sage V. horizonfal).
Plade wdrh 4l 1load page ¥
across harizontad edoe
Thrashald smage 2

fexamyglc Imags)
T Harlzantal

ca
Maq karlzonia? Noa1 gage X *
g uertlcpl adge

vertical rdge |

W FPogurion the Mool gope, wnd selec? the gage fenetion, to
Toeate the Teature of ¥owr eliobe, The chosen Fature
muzt be in 4 poeltion for enough ouyey Bt the aTeens
boutidacivs Lo allow the gage to averlap over each side of
tha feabuwre: in thizway the gage can areooodstc the
wark pipee shifting io lwo directions,

"

Float gaguk dispapadon |- mhaclmum laie and ight shitc allevead 75
re mmage anﬂmplﬂiﬂildhrbj'fhltglqn\j;\:ﬁ_

L

(example image) 4 '
:_.ll ':.“I:I:EI':“I'I':h: :.\.:: :.:||'- . a1
51?!55'3% SR Y

E R

o e w2

!

= B
Lol

- -

- h. - u':_lﬁ- Py .

- e

Floatqage ¥ placed ovar
[&ft edpe Al Mk rectargle

Mate: Io velitng the finad goge function, only the Arac
seven af tha Minction ioons (sea listing on page 8-16% ace
gviiiable for the ot zage. Alee, tha Ehigmmmnmtim
i® baaed on che fleat gape’s wpper funetisn euly.

2 S¢f the acveptance ronge foc the flaat tn Nimit the
amannat of warlipdaea abl 2 that Bo line pags or window
1e zhifted parddatty v esticely off of the zeraan (thia would
cause the inspection w fall),
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Float Gage X —Horirortal  Getup Aoal gage K waing the 2ame general procodurs you
Shift Cnmpemtxtian mighl uze Lo 22l apany sther line grge — first, arcess che Nane
Cr i Te TEn .,

" Lizted below (5 an cwample procedurs which liets the basie
steps for spteing up the Moal gaye (Nata: The cdape Tiated
beluw sszmne the VIME madila is set up rr deseribad in tha
™onul ok Stare” seetion of Chaptar 8

Your Action Comments

Select g enable  Plel the ffogne iunciror and age Lreable beens o selack nod
flomt gaprn X, +hable Float gags X,

dirte g (e Finpat | G X ot (il e of

= & FIE 'R B3 EX

Flet Gagpe X 2dMesrad N e Orimnron kg

Ienore the Gugn Orieotolion  The foat gage orienterion cannot ba changed, Float gags X
icam, b= mdwwys seb b rorizondal float gage T 1: always verieod,
With A Asak gage selected, when you pick the age
Origgsatior oan, it Aaghed, But doea sot changs.

Prick 1te Sequence ipad Whap either che X or ¥ MNoat gage are s=lected, the foorth
teassign floaf gege adonanee.  iman an the Biret part of the Line Gaye roeosw ie Lhe Sequenee
icnn, Whet piebed, thiz ieon torrlea bebwean tero galestions —
"ELTF apnd "VUHL" For axample purposes, pick X 1¥2.”

L
E =l = BE F0 B3 B

Segeence icon —
Whan picked, 1hit it o foggles:
betwremer i EsE et 2aktirge

{1l

P L
X

X T 1
¥ i 2

The Sdducncd LEon & 12ed to aepian float rame sequenc: when
botk X and ¥ Rroat gages are weed. Float pagme gaguenes ia
dixoomed further onder “Aasighine Floal Oage Geguence™
later in this chaptar.,



Chapter 1 1 Uslng the X/ ¥ Flade Gaces

1i-10
Floal Gadge X = Aairzan tal
Shift Compensalion
[caniitiered)
Yoor Action Commants

Pick the Threeehold Image  As-with any Hne gage, sou gelect ek of the fuur threghold
Loone fa sefecd s hold  imoges Fou will Inspoct wath the sclodod gage,
image l.
TWith threshald imege 2 selectrd, Tloatgaps X Lo dleplayed on
th= were=o aver threshald image

Froat geom N dispHayed on
threshalol imape X
(oo ply i mapgul

Pick the BTC icor lo When yorr pick the FTC (oo, the sarond part of the Lina
Aocegs Phe pdepnd gef of  Cogge et e dlsplayed [(Moter Piek £7'C om the saome
Lite (zoge merygéicons,  meny to redisplay the frsc),

M
LT v
= Il = HE FR Ed BT

Plek ETE {o 2wilch memus

l Yarownd sat of [conr

LI
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Rt Gage X - Harizonta!
Shift Compantation
(eantiaued]

Your Aclicn

Cloose o EPalget. terfRer! aage
in tacale 'an the seledcbed
thresbold o). 8 ordar o
2age (fre workpinee pasillon

Floangage ¥ displayed on

ihrashokd imapE 2
[arample imageh

HOan gaga X placad over
haPk 2o @l ke rectangle

Lrsing the Goge Move aned
Cape Oige meman, plieos the
Foal gage soer the ke edge

af the dluck reciongle.

FPick the Gage Foncudon
sean e geledt #he firal oan.

Figk the Color [eom
to selent Blocd,

Camments

Whes using the borizancal Noat goge X, look for a gleamght,
verdonl adge to locate, Foarekancple, in shreabold imega 2,
therr wre w=veral sleaight, vertical edges. In pur exnmple,
we will iprate the faft edfae of Hee blark Foerakgtle,

LeFt and gl goiges of blad: rectinpl e

Lett and right edges of white squate

To tneasure the Joft edge of the black rectancle, plass the
oot goye so it coosse s thie edge, allnwing tha gags woovarlap
ob #ach elde of the rdpe, a5 showa abave.

In order o mepmure the prrsitivo ol che 1efl eedp e, galect i
first icon; recall thatl Lhe upper fMnetion messnees the
peeltion of the "laft edae of the Largest blob.”

Upper Punchidm ! Ladate 167t edoe o7 largest blob

x.
+

Mate: Vow ponld oleo select other functions, such 85 the

foarth ionm, which locatas the etk adga of the leftowest Blob,"

E! Lt 5o(act black.
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re-iz

Float E-EFE & - Hongoriat
LIt Compansa Hor

[coniiaeed]

Yopr Acticn

Fict the Accrptunee Fange

ferelly,

With tha float gage in prsition, and with the Gaee Firneion
end Calar selected, now set the yre=ptunee rooge far tha
Hoar sape.

Caminents

Picking the Acpertance Range iven displuys the A pecpignes
Ruange men,

Prek the Functios Sebect oo
ko gedect the upper funchon,

Set B pppar and Lodar
lEvuts fur he UPPer Fulrctiogt,

HPick the Funrban Salaok jvon
to sobeat the lomer fetefast.

St ike hppdr astad locedr
rimirs for e Irusrr fenckinn.

When yobn selecl Lhe upper Tunction, the current measomed
result for the mpper fanetion is displayved.

Bacting the Lmits may requoire evaral dbtemipba ab teeal and
observation belore an optimnn rabge 13 achieved. O, pou
dlghl brepforte & Wial ean b learn fuda_aod theo display

the float game acatistics in onder 1o help esdablish aove planec
raoye limils (e "Aeegcing Stutistiey™ in this chapter).

Rememher & gef hoth the upper ond lower dnies i

canaideraiion af fMecae li mftelons:

® The apceptonce ronge should oog e 50 broad a5 toalbow
any line gage o wihdaor te be abiefted off of the image
rthia consHtuses an “acquisition aermr®).

& Tlo ot 3et theupper or Jower Hree of & floal poges ypper
funstion to their reapective exteeme w2 lae — thiz wanld
not allow che Boac gage aver b Faidl; the shift
eolnpenaation wowld telre placs bul nls 2 Fec as the
MNowt grpe eowd detert.

Murte: I tha amount of shifting that actually sesurs ablies
any line giges or windows alf the sercen, oo may hawa to
raposition the line grges or wiadowrs, oF bearrat s Lhe
warkstoge_ to betber pecomodooe the position shift.

When yon select the Jozsr funclon, the cuwent teeesac sl
teaulk for the logrsr fudctinn s displaved.

el the npper aod luwer Limits tn socbrema valges =0 that the
Floms gpge cannnt Fail due to g lewer fooetch imeasiement,
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Finataage ¥ - Veriical
Xhift Compansaiion

Blaga vartreyl ol gaga ¥

Seraly hgrzontal sdqe

ThrEhald Imag
[avample image)

Acraaiimg SEahishes

Setup flopt gege ¥ using generally the same procedere
deseribed for setting up Moac gage X, The diffleranee iz, of
coLege, vouL plece the mertturd float gage ¥ B2 leeale the
prsition ol o horizontal adye, o thal i measires Lhe amouok
alchill ol that edge per inepesrtinn,

ST Horizoal
o Qe

Mue: Remember that the laat gage aeceprance range
chould not be 50 rrosd a3 o wllow oy ling guge or windqw 1o
ba shiftzd off of the imnge (bhis coostitutes an "aeguititinn
artorTr O, 1f "mode 17 (zams fTams compensation) of

hrightyens compensabon i selected, do not allow anyr line
gages or windows by sbilt Lote the top 48 rows of the image.

LUsingthe Learh Made and other Ruz Moda Fuhetans
The WIME modul= feabures o fracidbion of 1k ren mode colled
the deurt rupde. In fearn maode. the Y2 mwodole
aetumolpdcy shatlstics for cacl: enabled inspecrion fool, bosed
A 4 Butsber ¢f trial ingpestione, TTae of the laarn mode eap
b helphalin dekeeminiog the opimal ecorpienen range for
the Mnwi gu ges aod obher #isien oola

Tha WIBI2 medule alzo featuras 2 number of ran mode arm
apiling. which can be halpfol it relining yvaur conflpuration.
Hee Chaptar 13 lor mere infornation regarding ase of the
lerrm made woe sther Frare mede opillera.

— ikl . 1 k=T

When pou b the VIMS modale iz fearn maede, FoU
pecomulate stabistic: for all enabled wizlobe tools aod probes,
To observe the collecied alalisbics lor a parlacelar Qoal gage.

fiTst feeaEs the Acceptance Renge meny {or che loat gage, as
daxsritad nn tha neret prga.
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Arcesiing Stalfstice
{eantinued}

Your Actinn Cammants

Prek the heccptance Banga  Pitking the Accspinacr Rampricon dicploys the A cenprtenss
icor o the Lioe Guge menw.  Rangemany,

TJarrems mmaewad resubt

Sgepaics Rame Wemu ’f‘
Kl B BT} _15<= 3e<= sa

ek the curren? smagaregd O Uhe St aide of L Avregio ey Raagye meno ore three
recudl.  numbers, separobed by T < a7 signs. The middle number is
W cLuPPer? Fesicll of the floal gage. When vou pick this
number, the etabatics #re displared (see dingram below),
atd the ol gags digappenr,

T!J‘!dh‘ﬂl"l'rr'y!run JLUETET | # JL

Fesard oof Baitures fov Hoat gage functinn | m

Lo bwe 8 1t ool echeg’ bj’

D || Y D

Highest rcsall collactad f
3

o £ ey e T vty colictad __;.1:___

Frek the pyrreny magaered  Pleking the carren! reesared negnlt Agnin ramoves the
rerult again toremane the  statistics dieplyy and redlsplay the line gage.,
stab.sfica disploy.

Nate: ‘Phe results of f2ifed inapectiong am not incloded in
\be Jouert, kepfest, and aeereme values. These shobistios ara
bazed on passing inspections anly. Thereforg, for
prelimioncy tmal memg, van may want ks sot the aoccptanse
reaga b oxtreme Jimits inetlally, foc the porposs of collecling
statiaties for o[l sngnestions.
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Assignimg Fidat Gage  Whens=er you conligure o float page, won mnel sek the Nogt
Sagurence  gRga Aequance. Vo da thig by pieken g tha Seopoenes loon.

When vrg use only ooe floak guge, stther X or Y, the satting
of the Eoquence icon duvee net mabter. However, when sou

nze both the X and Y fleat gages, the setting of the Seyuerce

ipon doee msLker.

Whan picked, tha Sequeness ioon baales betwean b
selecdona LKA YE, o1 FA/XD), as shown balowr:

e Gl =l HE "B BF E3]

Fhat gage X

is everdimed firat

=i e
el -

Harizoetal shift applied v
Mot gage o 4l Rl eacs,

4

werth st the harizooral

shify Mpal gage ' waLdd

Tall}

Firgt Noat gage X

R P e Indlr il = b

e e oo -
WP Plckdd - 1 GO Dol
X 1 Y1 betwntn 1hese b settings
¥ 2 X 2
*- Fioat 938 ¥
4 Bmér it First

The Feguence icon setting determines which float gage 1=
exarciged Aeae The arnount of abift darsmbiined hy the first
Nood gagee 15 applied Lo shifi ihe position of the seeond Naat
gage. Tha tero Sequence selection: are lustrated below:

AIYE —[o goneral, salect 5172 iFyou expeel taoke
horizontal ahift than verteal, or if the width of the fenture
measared by Feal gage ¥ L5 moce nited thun the haight of
Lhe featere sesaured by [eal gpape X

With X1'YE sefectert: Float prge X repultaare read Aest by
Ehe ¥ IhE2 modale, chen Lhe bewdzoni bl shil, s opplied so Moat
came . Al this polnt, bulh X and ¥ resulbs are usad tn
reprsbon the line cages andior windowa:

RN L
—— . ey w

2‘- - j:‘ ﬁ "-F.::ﬁ:g-r_-\._ :-\.:\.-\.;-\.:-!

E e mom - Ll
,.,.,.,5, _ ‘?;. l“-:?::::h’é;’;?!ﬁr'-"
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17T-18
Assighing Float Gage
Jequence
fcontimnued]
o V52 -1 gemeral, 9elect Y208 if fou el poct more wrrtical
l JE ehift than herizontzl or if the height of Lhe B2aloe megsered
: bor Floak gape X ia more limited thpo the width of the featurs
yeagured by floak paze ¥,
Welh VI sedeeled: Float gape ¥ ceseles ora rend Sivet by
the VIMZ mudule, then verdoeel shiftie applied to Hoat gage
2 4t tkix point, both X and ¥ resulis ara nead to rapodition
ihe line pagea andw: wikdows.:
Flrst flaat page ¥ "

agigets vanllcal shift

Thar ha s racal shift s
applimd to-flpat gage X {mn
thet caca, withpua the
wertical 3hift, float gape X
weould falll.

— i

e -

Chzeruing Shife
Compensahion mn qly

s 500 Bave sel up Yoot cooll gurabion weing shitt
campensalien, if you place the VIMNE module ia rak mode
(e Chapler 18}, yuu can ubserve zhift compensntion in
action. For example, £ von a1 watug & pariiculac windnw in
Your cunfiguration (and eoable shift compensakion far that
wrindawer), woul ¢an 2elecd the dlaplay twude which shows chat
Windgw, I'aen if, Jor an inspeetion, the workpece location
ghiite. the pagltian afthe window shilts neenrdingly: the shifi
in workpiere Josation and 1o windaw pooici will be
nhserrebla on the monitor (Mote: The shift eatngenzatian
will baapplied to the diepia ped window, whether or not the
chift eompenzation has been enabied for the window).
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SRift Reglistration  The VIYEZ medole has s cwpability salled wkifd registretion
which allows you to peomenently ad|ust line gages and
witndows avcording b a new nominal port position dorog
aeiap. Lose shifc registenkion during e=tup when vou change
{he nurmdmal warkprece posltion for yoar inapection, snd Fau
malt bo repdjest the line goge and wrindarr pamitions
acordingly,

Shilt regietrorion works just like shift cnmpersation, except
fhat, inglead of adjustng Lite papes aod windows [or a sungle
inapaetian, ahilt repiatranion permanantly repoaiticoe the
line prges nod windows i vour conflguration. Te uze shifk
Teprstrabign, yoo must sirst coofiguce the YIME module far
ahilt commpensaiion, as dezeribed marlier in this chaptar,

It arder ea ke ves of shifc reginracion. line rages and
wrindoaa e eal dm 2ak o Flaed stotoua (e, abift companza bon
rnahlad], ws with shalt compeosstioh, The praitiany o aoy
liow grapes or windewes which sve 50 foe A kekor 9te e Gl
smpensation dizgbizd:, and the positions of train-thry-the-
fere winduwwe. are ool alTected Dy b megaled L,

TMuke: Shift repislration is 4 viable opdics only wheo the
woarkplece poeldom shife le withio the feasible Llmits of the
X cshilt commpenaation; thaf is, whea the amoant of position
shift detectod deet nnd Inres bhe 8hift any of Ehe vision tools
off the (napectedf meage. Or, T mede 17 @ame [rame

eompensetion ) af hripbtnags companea bion is selacked ., do ot
allew anyr vislom boola wa shdlt into the top 43 rews of the

Imags.

In arder g wse Sk fE Reglefratorn, relurh ba Lhe Sedorp meon,
and pick the Hegfelraar ionn.

Your Action Comment

Fack the Begiabration ccon an Thes Redesfraft icon 1= the gesond ko Jast icon ob the Setep
the Setup mpenp Lo aopsze menL.
the Registratico menw.

Satum Moerr
l Regisiration icon
Registration Meny
o o |
-
= B
Shrft Liovm

Reglstration ikan Reglstrathan leon
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Shift Reghtration
koorinyec)

Yaur Actdon

Pick the Shilt
Reziytration joon ot tho
Fepgiatration met L.

Fick the Store Registrob on
BEOM 1 AEese fle Mot
JREPE AR

After wou have acessed the Registrobion mehw, opplying
ahilt regintration reqmieea Ut hea staps - picking the Shif
Regietratina icon, then pleldng the Stary Remsiration oo,

Coramant

After you bave accezged the Remafration wenn, pleking

the Shift Regirtration ieon (the ioan eoler is pnperipd

whes picked) eanses ablt regisbrution tn take effeck
immediutely. That is, if the: flnat grges detect 8 sorkpiece
pirgllios Which &5 dilTerral Brom the lewmed pominal
prrtion, the newly detected position besntmae the morminal
prsition, Each line gape or window which is conlgwred for
floaet (abift comnpensation etobied) li theo repovitinned in the
same amonnt and direction a9 the srorkplece shilt The shife
of ton] pozltions 15 dleprayed an vhe mpnitor,

Mota! I pou deelde Bol e wie the new o= gage and ko]
posatioms, plok the SRR Regietrarton ooy agais vesimply
pegke the UK vzop boexjt the Regiatradion menu withoat
plebing the Store Regisdratisr icon, 'The shilk repiztration
will be coneslled, If xmn1 decide to uze che new pomibal
workpieen prsiban, pick the Store Repfatratian ieun.

Picking the Store Regiviration icrm stores the hew nominal
pagitlen and ke gaxs and viodaw pasitinns a9 part of the
elirrant working comfiea oo,

Here ara pimme ddditi tnal poinds regarding the wse of the
Stare Begistration leoo;

+ Pickiog tha Store Kagistrenion icen will alen stove the oew
lighiing parameters: if brightnams regleiratian te enahled
(eem Chapter B for brichtnags reglatrattan {oformation),

#* TFhmiphineas replstration 12 alveadyr enobled when you
wee engaging ahift repistratbon, ahift repatention will he
implementsd based on the brightasar compenzsated
EmEgedan,

= Pickiog the Store Repiatration icon hefors mnabling shift
{irr brighinmsa) registmating will hnve ne affect, excepe
that the Siore Rowsiration eeon will flash,

¥ Ifthe emcont of ahift will meve any of the tocla offscrecn
(or, whan ramte frases sommpstantioo (e galecked, into the
top 42 o of e image), picking the Shifr Ramstration
ieon wilk bovg v elfact, Xxcept Lhat the St Regiatraton
1o will flagh,

*  Asepladce cange Lmits for the repistered tocls ave ook
affected by chilt registration This masnathat veu wll]
Liave by refurn Lo bhe Ling Foge menya and adjuet the
ArrapkAnce ranged for those lin= gages which mgazwr
pasitinn | blvh center prsition, bl edre posikion, ete ),
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Shift Registration  Expmple Shift Compensation
frantinued)  Maotar Thizexample refara tn chmashnld imape 2 geqoleed by
using the taeget patkern lneluded prith ehia mabual and

Following the "Gajck Starl Provsdurs” ln Cha plar &,

Euppaes. for scampla. that the black rectapple io threshold
itage 2 (aee diagyam below] peprazante a workpizee Lo the
Irproged newmioal postion. Suppose that you pluce twn line
grges und & wiodow as showh aver the threshold iomage.

You ale wse [oat gayres X amd ¥ and vonl sel e Noat gye
gequetwes td ¥ 17X gothar any ahiltdetacted by the Y gage [s
applied to the X goge. Tewenpble ghill compeosation for
each line page avnd window.

Suppaose now that you cheange the nemioal sockpiocs
peeltion fer your inspection $o 8 posttion =lightly above that,
ofthe old pogition, an that it apparra shiftad, as chowm halowr,
on the monitor:

MRw warkpleeg
position

{rmiginal

wathplgis poditinaA
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St Reglstration Example Shifi Compensation iconrinued:
foomtiness)  WWith tha warkpires placed in the new prsitinn, wse ahify,
regiatration as follows:

Yaur Action Cammant

Fick the Registratich wat on The Remiatrgtion icen is the seceod to last ioon on the Setup
the Zokup mory io ZLofer  mEOW.
the Blegaates Licen meemy.

Feyg istration o Regisiration fcon

With the Hegiafration Meny displayed oo the moaitor, all e
eopbled rlsare displﬂ.}'Ed. dn e spresn gy well - io their
o] plual posidone:

W el e

Ap vyl ean ges. the arimingl pezitions of the line gagaes and
windew are oo Joager dequats Eor the most part, and sl
be anfjunbed to conply with the posibtion charge
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Shift Reglsirafion Exumplk Shift Compengabdon jeestineed)
foter el ]

Your Sction Caomment

Frek By Thife After voun have accassed the Begrivirativm coanu, piching
Registration teon on the  the Staft Sogentrariad icen (the feon color i3 fncerted
Feglsltaulon metn.  wrhen picmed) canses shill registrubion to kake eflect.

Rggsiratiqn
AManw

Shifr Regrstratian foan

Ting gagesand wiodow are ot pasiddiued io he sane amaeat
aod direclivn s Lhe warkplece shilt. The shiftof taol
];hzlsit.inm; igdisplayed oo the monitor.

The pastins of line gages ard
w P vy Bl BRI FLR, Mo tht
pakitlen of the ﬂlﬂhﬂt nit
Lhamgee m IRz cam,

Bede the pogidlan of the Y goge has not changed in this cass,
hot the X FAE. isshifted vertically. This is beeause the float
HHED seguenee selevtiun wog jed 2o T1AXNE 20 thet Lhe verLey]
chanpee detacted by tha Y gage 13 eppiied to the X oge.
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Shift Registration

[ b v i)

Your Aclres

Pick e Shifl
Feylstratiun boem mdals.

e T TL
Manu

Shitt Recurdragipn fean

Peck the Bhilt
Bagistrativo 1o0n 2eagin,

Feak the Sbite Registead v
ooac o AT FRE Kt
Drizmgtars,

Example Shift Compensation reantinezd)

1f youn dreid e it tnon=a thia naw line gage and trnl pnsitinng
pick the & fE Bagisiration iean agals, or simply piek the O
Len ta axit the Repafration mann wikhno b pirdsimg th e 5k
Reguistralion veon las descobed below). The shaft repistoation
will ke caneslled.

Curnrrrersl

Fickiog the Shrt fAep'iztration ot A w=cood Lmoe cancelx the

shift regietration (e B Registrarizn leok ealoy reveces b

itz originml eolarl A ine geges and vwiodows rever o cheir
original positions.

Yoo can enable the ehift registration again by simply pick
the Shift Bepiptretion toon aFain.

I o deside Lo use eve pew notiainal ook plese poedlaun, pick
the Stwe BEegiafraltion ieom while the Skife R-gglstm:inﬂ.'is
ennbled.

Ficking the Store Regiatrating irom stores the new nominal
preition and line gage and window positiohs as parl of che
currant working configuration,

o™ xd B

\ Store Regirirdtion lan
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Chapter Qhjectives

The abclive of thle cluapter iz to shew how to use the Motk
Topt tyeny jaong b ennfipurs math tools vs purt of & Y 42
mddulr canfiguratlon fat an inapection application INote:
Thix chayler azannes you beve alreody read ond undendand
the previous chaptecs in Lhiz mabval, especiatly Chepbers 3,
10, and 11, whkieh digeusz e gages and windows:,

Some Guastions and
Answers abourt

Aath Yook

Thiasectinn intecdnces fhe sapie af path foels By paping some
questicos about math wohs, abd abnsasrig thano

What are: math tools?

Math ganls are peally farmalas, which you creacs, o cembing
2T adjust the results of cne or more inspectivn leals, Guoupgh
gither srithmetic vr lugical operbions.

How many math tools are ther?
There are 12 mach tac:2in all - numbered L-15 - pvrilpble
fow yan to confipae.

How do wmath tools work?

Math towls wiee an operator [3uch an + - W, o7 logical DR o
performn An opdraffat 08 A AF MAPA GRIFARAS (B8, line gnge
regulta ogher moath tonl results, aodior contieiia) b order to
obtoin o resefl. TRie result is bhen doto pabed b & prasat
geceplanes range, juat a5 window pod line gage resulls ace, Lo
grder to halp provide the baxis for accoptdr reject devisdansg
{Mate: The logieal operatora AMD snd OR gro cxcepliany).

YWhat kind» of math lool "operators” are there?
kath tool operators inclyde;

+ (add): add togethar the oporands

- {mubtract) subtrace ane aparsnd (rom ansfher

» (multipksl: mulaply one nperdod Wmes Atather

o+ (divide): divide one operand by & constant

tlogicall AND: AN regult statas of the [isted oparands
(logiew]t O OR regult suatag of Lhe bisted oparznds
Minimum® the minfmeam reanlt srmongst the listad taols
Morimoem; the oAzt redelt amomrat the Heted tocls

How dn vou set up 2 malh wol?

Uning the Mol Torl grena icvre, yoa flest, fgleer the math
ool number {1-121, and eoable the moth tml Yau then
cemiigure the makh vk o eslest the operater 15uch as +,
=, X, ebr]: you select the opecands (line gnges, endfoc
windaown, Adidor bty Wola, andior conscantat wrhich will be
woed in the mach tool, and than st an arcepionee range
o the wath bool reewlts — og inepaction thig range halps
provide the baals for an aceepm ar napact dacisiom,
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same Questans and  What can youy do with math tools?
Answers about  Using math kacls you con. for cxample:
Math Toofs  » 1Jae addition to qum taol peaults
[<ovibnueo] # LTacmolbplication ar division to scaic tocl resalta

& TTac anbiraction Lo Gind Lhe dilemeqe ddislatnes o area)
hebwrecn twrs too] roaulies

& ge gddibiun pod divisien te pverppe koegl reculis

* Tlac AdD or QF opetaters bo group the aecepd ! rejess
mesnl s af different bools

¥ 1Tas maxdman ar mlodrmarn boe cornpare eeqults

Whan do yon set upr a waih coolt

Eer. up & math teal after yag have:
et up the wark ska B aod bnve A workpiece in the
rogundl urid=al pasibion [yee Chapker 4, 30 that the
workpiecs Imgures b be inspected are shown pleacly in
th= {ield of virw (end an the mooitoc).

» 3ot urall the line gages and windaws (see Chapters $and
14 for informabdon), or cther mokh taobs yoo sl wse osx
bhoe wiseraide Wheo conlpuriog the arall tol

Avcgsping the Tobegln tosebup awath teol, Bret aceeas te Matl Tool
Mzth Too! Meny  menu as described below.

Your Action Comments
Fuch the Setupicon  Tf tha ffein menu 12 d1€p]ayﬂ-:1 gocees the -bei'lt}n menu by

onthe Malo merueto  picking the Serwp icon (the "spen padlock™. O the Soiup
aeccpe the Sotup wiewy,  mean i3 almady diaplared {aes shown belawr), ekip thiaacep.

HL VT MASER Toro ko

Fick the Math Yool icon. Pickiong the Math Togt icnnon the Sgtup meno displays the
fOege pard of Lhe Mailk Tond meou:

i 5 O] ' E3 63 B

Bota: Yo canmnt facesa bha Moth Tond teeoan, wbhles2 ok laaat
voe window is ensbled, or gt lessk goe line gage (npembered
Proany 3-8 omlvt la enabled,
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Accessing the
Math Taal Menu

frontinuadg)]
Your Actiarn Comments

Piek tia geeond  Picking the engbls ‘diaa bl ioon toggles the icon betwero
jemebloddizablel S ecebled wnd disabled fiodivabed By Wie diagooal slaab aecees
frenahie the math food. Wiz lcon, When this eon (a€et o cnechfed . this allows voo to
pick othericans on the Meath Tool menu.

WheEn youg i< STesieny - | — i;. - e caganal slewh dizsppears.

Peek rika BTC ween DMiclking the B7C icoo displayy Loe gecesd pearl i Lhe Medh

Toeel rneda (piekiog ETC on Lhe s2eond paeof i mena
rodispiays the first pact of the meoy).

Mode: IF b= only bools enabled ave Tine papea datber than
math Wols], the Girgd nod second pant of the Meth Tool meno
appear g follaws, when Erst accessed | after you have
enablad the math tool 1.6, D mage doper famefian Leomes
rapleca the wirndow iconal:

i B ©) & Ed B3 ES

The /me gage vpper fnrbion Kon

= E3 E E3 = E3 BN E3
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Accessing the
Aath Tool Menu
fronMruadl
Mait Toal
MERr

Balow are descriptions of the ipans no the first ngrt ot the
Moz Toal rmenL fother than the EIC aud OF Leoas):

BMath Tool Salect— Plek dhis iven beoelecs Lhe math boal
fram s chaice af numbers L-13, Kumbera 1-13, then beck to 1
azpin, ~40,. are dlsplared I sequetce a5 ¥ou repeatedly pick
the ican, ar hold the light pen Gp down againal the [van.

Math Tool Enahle - Plek thic oo to 2noble or dizable <he
selactad moth tonl . This ienn, when picked. togzles betwoan
gtuabiged o desebied lfegbled e indicated by dingonn! slash
oo theicon), Yoo must enable a zelectsd macl teal in
dodme b wes the remainiog Motk Tosd icans bo configure @

math tool. Alac, 8 math tool muat be enabled in oeder b bee
purt i yuur inspection conBguration,

O pmaratar = Pick this ionn to selact the typs of operator the
utally kool wrill tise. Picking the icco repeatedly tnpgles the
Ieon thegugh eight diffarent operator icong, in the fllowing
stder — A NI (xhapm et Left), O&. ki i, Maoeelangg o, 4o,
Enbrrast. Multinhy, st DV eide.

Fivst Operand Type o Pick dbly ivon to seleet which trpeof
tenol Bhe math Lool will wse osthe ficstoperand. Ficking the
beom J'-!p-!El-l!ﬂ]}" tegzgles thigicon thrangh the a=ailable
selectinn of pprmand —window [Ahown at top lelll, e
yoye upper function, ling page Imper funetion, andior mai
fonl (B, forshanf o Tﬁfm'ﬂ 18 alst svallable [y operonds giber
Lhon the lirst). Thizicm morks inconjepetion with the Firoe
Operend Niumbar loon, Note: [Ff b wHndaws nee cnghbled, the
Line Crage Lippwr Frstgbion: ig0Kn ig dj:ap'l_ai.lud (ghown at left]
whoan the tath ol e enobled.

First Orperand Number - Thigicon tearks in conjooetion
with the Firse Operand Typeioon. Plok this tmntnae-l-e-.t Lhe=
specille ouraber of the tanl whase typeis indicated b

First Upernnd Type toom. Picking thie leon vepeate :.r
togghes thiz leos through the available pumbera for the tael -
all pumbeea of ooz of the selected tyys whick are crqbled
carnpriee the szlecenble operand numbers. Nole: The
amterisk-ghoped Jcon shown at left selects ali toals of tha type
iz bemd by Bhm EFrak e Ty oo,
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Accmssing the
AMatk Taol Manw

fcantimued;

The segand parct of the Meth Tool menu congists of thrae
mara noerand froe aid operaid girmber ionns, the Acceplense
Henge icon, aad the BT loon. Below ars deseriptions of
these icons {other thar the BTV icon

b /S

Second Opersno Typd and
Qparand Mumber Icana

3 X

_ Fourth Qparard Type and
okt ek

Socond Operand 'y pr — Pick thls leon 46 zelecs whieh type
H visipn tpol (he coati b00i #rll use as the secnad nperard.
‘This ieet werks i3 conjunctian #ith the Jerend Cperand
Mriter [oom te Select the spiend operand; thia icen srorks
just bike the Furs! Operend Typd icon, #1th seme cxerplinns.

Sacond O perand Number - Thizicen worka D sepaiskionn
with the Fepond erond Twme v Lo sslect bhe aecohg
aperakd. This ieon works just Like the Firs! Choeranad
Aumther imon, with same meyboiclione,

Thled Operangd Tvpe ood Mumber - Pick theas iviens i
select the thicd apetand of the vizian taol, Thess icons werk
|uat Likce the Sevemd Uperand Kype aod NMumber wwos, wikl
ECITH SECEPLIONE.

Fowrth Operand Ty pes 2ad Numhar - Picl theas jcons to
pa.eet the foarth opergnd of the vusioo toal. Theas icona werk
tegetber jugt like che Phird Joernnd Typrand Mymber
jcoms, With ssoe exceptlana.

Accaptance Range — Mol thit lean to aecees the A eppenaee
Ronge et for the selected math topl, [Ttk bhe Agcantanes
Rrustge monw toset the npnar ond Lowse Licmots Gor e nath
toal cegults, and La kaad the eurrent math tood rexett.

Mota: The nesst aeetlon, "Bath Tool Componanks,” discusees
the Operaber Tepe, fpperaind Type, and CGrerand & uembaer
jcore further,
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Math Toal  Wheo you conligure » math tool, you erzale a focmuola

Components conzlsling of v combination of cperetor snd dpcronds that St
vugether oo produce a regids, The thees tarms, grerntor

aperand, and result, ora defivmd Ewalow;

Operator - A symbal (sucs g2 + o s beem (;uch as AND)
thal represente an arithmetic or erical coevation petfrmed
LLROT OB F WGre opelircks (1] olpht of the operptors ere
deiccibed under "The Operators” heading in chix section),

(perand -4 -:luanl:i by or walue (zuck 2% w constunt, or the

Liraio azpesific window, or the accapn) rejzcc

me&aured negn

regult (rom a line gage functinn | wpon whick Lhe operzbar
aee5{all nf ke nperands are desceibed wider *The O peranmwds®

heading 1o thixs sectirm),

Hesulo- The valoe grrarsted oy the math bool as a

ronzapuence JFthe operator aselbg bpon the nporends,
revult is compered ba & prasat accsplamor rarge, jusk 1s

Thia

window atd Liae Zape resulos ace, in ardar to help arovide the
bosis far am e 9 efecd decizivn (Mote: The lagica.

vparators AN aod OR wro oxeapticna o thiz),

To raview' the math taol componetta. [est avoeas the Math

Tod e B9 descrlbed vo papes 12% and 12-F,

—-_—

Fhe Operators  Far such meth teol voo corfigur, van selert & sinpls
et b Clie chodez of vpeerater deczrmines the type aff

aperakian the math teal will pecform invelving the salected

operands. Select the operator by picking the Dpserador

Mans Toal
Merr

Croerator koA

Your Achion Camments

Lok the Qpargtor fenil.  Whet the math taol (s first selecled, Lhe Operater ieno

L

is oAk

e AND. Pucking the icnn repaaced]y will ¢yele 1he oun

ihreogh e1ght oparator icone, 22 shown belyw;

@A =] <

&N Ol Mdlirgmm Razimum B Laibrtrack Mulbiply

Davlda
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The Dperators
[ TR

®

v

1

Here arabrief deseriptions of the oparatocs (the npecators are
parh Aasrrihand moee fielly later io this chopler, uader Lhe
P3laek Tool Exampl=a” headingl,

AMD - The AND operatm cherks the Aeclaion cueias (aceeped
reicef) 0f each of the selectad tools topermndyy, The AND
pee3ulk ie alwara 0% the AND deofeion XETREd 152

0 = [ccoepltal ab] gelacted tools Rad aecept dacisions

1 —lrgrecthif ab l=ast aoe ool bhad & repect decisiom

O = The QR spe ralor cIyecks b desoalmg shafus oo
rejert] nf each nf the selacted topls (opermod=). The ChE ceanldl
15 w0 F; Lhe OF decfaon slolus 15

i — facoeped 1 At last pne toe] bad an @ecept decisicn

I =Crepecgy iE al] tmols had repect decisions
*Made: Foo AND abnd TR, the dectsoon sbatus & displayed oa
Elie crdvpatit peesia Lt valwe in che accepianoce renme display,
The rnge Loocts bave e tonegnlioe aod are 1 7oored.

Bl olouin = The Mieiata operator conpares the aumeriog!
L rered) eemalts of 2 ach of the =slecbed tools foperands);
the Mirdmuem eeSull indicabes the Jawesk walue measneed
RENLONEak tha results of the sclaeted fonls.

Meximuom - Tha Maximom cperator comparas the
numerical | maosured] results of =acsh of the s=lacbed toals
tnpetanda): the Muximut: reault indicates the highast valoe
mecosuroed pmengst the resolts of the scheebed tools.

Add - The Add nperater adde the v merpeal § meesgpred)
rasulta of each of the selected opemands; the Add reaylt
indicakes tha mim af the meaqured »=aults cf the aperanda,

Eulitract - The Selivmet operator sublracts the nwrerieal
Cnaeers urpd) Tegult of aoe operand from thot of anather (anly
Ewo operabde ave allowsd, and the pacopd can be a constedl);
the Subtrect reaalt indicabes shi Fiffereres {in ghsobats
value) between tha cesulbs ol the an oparands,

Muhipdy = The Mellpoly operalor ol pliss the namerceol
[ riezsered | result nf coe beal (opecund) by that pf weather
DLy wa vpecibds wee allowed; 1he serpod v be o
emestanth; the Moleindy reault is tha produer of the opeooands,

DM vigde - The DHiude vpzewior divides the agmerécal
peLe@anred] result ol gng ool doperandi by & wonskant fanly
twa eperdnds are Allowed, and che seennid mst be
constont); the Porde resy; e indlepnes the quameng of the first.
uperand divided by the second.
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The Qperands

il Dip==ramd o~

After gelecling the coath Lol aperetor, you s=lect the malh
tod opero kels by ualog bwa tpes of ievad = Lhe doeread Type
atvd Operand Number ioony (there woe foue of coch of thess
[coms in the Mafh Tool tienu). The tweo icon Brpes weck
togrthor i solent the opecand; =ou mipht consider thess
ei¢hk i cone to be four Pperand icon paire. Dingrommed
halow iz & typleal Meth ool nenn (both parte], showing Bl

four Operend icon pairs:

Cyparard Typd icoen '-.“. Oprarrtia ] S carrdraer bocur

FourCperand loan Pl - Fsi Diperand

+ \51 -*"“"5'.1“"“' _a Ath Qparand
L

Exampie £
Mrth o
Menu -

Fweq raal pert

Yoor Action

Piek tha Flrat Qparand Type
Jibun.

Y f 1

2 AJ 1 1 B Wete

Oparand Tppe foons - Pidoing sk DPperamd Tepe i selecla
1he tyvpe of vperiind = Window. Line tfage [Tppear, Ling irage
Loavwr, Motd Tond, Cuonatartld, oF Mo Selecieon.

Mota: The solettdo ol vperermad e 1@ gubiecl w resdcicuiaey.

Lot all typos are available in all eages (gee “Operand Typs
atied Boan [hep Beesdrichidos™ en page 15-10).

Comments
Fleking the icon repeated 7 eveles the ioon thoough the

cvadable O perend Typw ipnns {nak al] oparands are gwailable
in all caxesd, ARl of the Operand Type icons are shown below:

L8 | b

Lmafidqe  Line Geqe nt b Candidnt e
fLaopeer {lowar Toal 5qlgctlon
funecton) furnctne)

MNote: Whan you piok aither an operond éype boon or operand
stut ber leve oo bhe Math Tool mena, the salacted bine gaps
or window s displeyed ob B beonlLoe aver idy repective
threabold impge, LFyog ecloot 8 math tool g2 the operand, all
anedlagd windows ara dleplayed over thteabeld image 1; il oo
windows areenabled, all ckabied line gages are dlaplayed
aver threghold image L 1 the bhird gr fourth opernods ars
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The Gperands
doownBneu 2-)

YourAchon

Fick the Frar Opernnd
Mum'ber icon.

slopied, then digabled, che sepond opetand will be dlsplayped.
IF the gecond oparand tBo exvrirnd, the firat aperanid 12
displated. Ifthe thied ar feuclh operand Ls o canstent, the
recond operand is displayed.

Dperand Mumber kop — Af%tec selecting the Operand Type,
plekdag tha Operand Nuttber isan salests the aparific tonl

ouroher [or cnnstonk value, if cerstant is operand type). The=
range of aclectable fmumbe s depeads on the Ooerean Tupe
1eon zelected —

Windaow {1-4, -}

Lin= Cape U pper or Lowsr (1-22. +)

Math Toal (1.12}

Constant {1-30, 30, or 1003

& B *+ ¥

where """ welectw 2l enabled fols of the selended lepe.

Motm: Tha salecton of cperand aumber is snbiaet to
receMekiana. Makall mombera are avallable in all casee (pop

"CUrperatd Typse and Mombe k BegiricSons" o the ezt page.
Porevamiple, you ace Biol allowed o choose & aomber Lo

g ]t & gpeel e Lok wnlees thal ool (9 epabled.
Comments
Picking the icon repeabadly pyel=s the ioon through the

bt operand oumber [oons (Eha [aetration shown
belyw aprumet all four windsws ace grabiedy

W, Fuik nig Lhis ieae 2yc #4 through the
-‘:l' Niambd af all 1he paabdlg o 'wirkdonts
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The Dpemands Operand Type and Mumber Resirictlons — Yoy will
feptimvand]  epcouARer The following reatrictaate Whet $=lecling the
fperand Type and Operand Memhericnns,

% lhe VIYLE rodulye docy rot ullgw von te s=lect po apgranp
Py i LF bwis tn]a of Lhat Lype abe cubveently enabled {Ent
example, if oo windows arcennblcd, the Wirdow icon is
nnt an optinn for an v of the foue Opergpa Tepe i0ons).

* Youarenetallowed b2 sclock cither the ronatent or the Na
MAerardion oo as the Freal Qugmrg ype oo, You are ool

gliowed to xelect tha Mo Selaction (con gz the Second
Crpwrand Ty 1o,

& IFvou eelect either the AN ar O aperotar. Tou oo not
allomed oo galeet Ui cukdlan iooh 4% an apeand Lype.

® Yo are notalloaed trzelect a Fowrth Sperend Type ican
if the Third Qperend Typpy oo is No Sefeciion. Alse, che
WIME o fur alkaw vou Lo pick Mo Seleelion s the: Thind
Ciparand Type [Fa Foprih Cpeeand Tyeperother than Yo
Salaction iz selected,

4 Yeuure oot allgwed 1o pick on operand rumber
repregenelbg & teal whlch i4 disabled, Fare<ample, i
anly windows 1 end £ are carcently enahbled, and Window
is lhe= smlected op=rand type term, you Are glnwed nnly Lo
walact T, 2, 01, insome caces, the off tools (astarezk] ican.

* Voo con select the aif topdy (eateriak] dcon onlyr for the
AND OR, Mimimurm and Maxim:ym oparators,

#  You can select the aft bopda leateriak) icon ondy for the
First Qporard Number ieon: ance you select 2df tsols far
tha Fargd Operang Wymber icon, the VIM2 doee not allow
wouto pelect any other operands= for that math kool (nll
other operand icon pairs appear the same as the Arath,

* If you selact Math Teol icon ag an oparand Lype, yoo

rannnt fAalect tha olf Lande ieon Tor operand nombere. aleo,
woul Ard bk 3llowed b selack Bhe alcnber for the satne

math ool o ars ool guring, And, Pon 2w ool allovned
bu tp=l=ct & porlicnlacmath toal ex an operaod if Lthat

particulpr eeatly Goot conlaing We math wol pou arce
eeofiguning as an cperaod, or if it contains 8 ool ahich
conlaios e matbh tool, mie.

& Il you select the Maulnply operotor, you are allowed only

b welect two oparsnds | 7ou ara allowed touse only the
Mrat aod 2econd operand icon poirs). You are notallewed
to use $he ol paols Leon B8 an ot eLol mamler.

= 1F vou sebect the Divide ogarezor, ¥ o are allowad o 5alect
we operdbds anly (You use aoly the firgt ond socond
Emndim peira). Yo et nob wge the all ool oo asz

operater nomber, Forthe seeond operand typs rou
are only allowed to uss the sonsioal b
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Setting the
Acceptsnoe Range

Your Action

ook the Acoreprance Eanga

eecka e Pee Malh Toal mewas

Omce you have selacted the speratar and cperabds yau

can ocoexss the Anncprance Range mena Bpr the: walls boul; Ly
accesibg Wae Accepiance Rang'e meou, you can obserre the
rurrenk r2s)t B rgloe of the math tool, and g2t We wpper ang
Inwer limits (the aocspeonce rerge, for the math Lol

As with the Loe grege aod windvw goeepionee mnges. when
b razalc of the math too] is wot within the specified
RecepkATec TRNER for an (oapect on, the math tool Laals
reanlting lb am inapection rdidct deelilen (Exeeplion: Ranme
timika no not s pply wath elther the AND or OF opermbar).

The math tool resalk range is subjoct bo tlese Lingy Lati vnz:

& For logicod aperations AN 40 OR ), Lbe wath ool nesult
iy alwiw s 0zem), uod the anee limits do not apply. The
ACRepr o rgpacd decLEaon (S Advebl. 1 = Koty 3 insbead
displayed as the current regult value 1o Lhe acceptanca
range digplar,

¥ Forallother operations the math toal resules wne limited
tonrenge from & lower Lok of 0 b & wpper zmoit of
£5, 034, Ifa recolb of prester thas 65,674 i5 achisved, the
rapifrvalne meadz A8 535, and the math tool feils.

Mote: If oo aperond faila, che math wool regnid wi1] atill be
compuced az uaual, ubless the Rilbed boad iz op line gpgewhich
ware noable to Fefeet noedas, o Lhls case, tho alh bl
regult 13 B5. 530, wod the math teod fails.

Todemoneirate how toget the freolioee ange tor the math
Loiel, dccemy phe Accepbrrece Range miena, &9 dezeribed bl

Cammeanits

When o piek the Aceeprarce Renge ("HELOT icon ot Lhe
Mtk Tl e, the Aceeplionee large manu appaats:

Upgparlimit

PN

Current result value

Lawer |imit
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Sefting the
Accepiance Range
Mcontinued}

Your Actlon

C1heerre the Kinth ol reanir.

Lelect the limut {upper
ar lgwee) yon uxaed i change.

Camments

o the right side of the Acceptnrce Range meow are three
B bers, seprarated by “ - =" signs, The midade nambar ia
the corrent reanlt value of the math toal,

The fcwser fimct 12 the lefE numober of the threa numbers
risplaved on the oght wide of Whe noesw. the epper N U 1he
pumber ao the right (MoLe: Default values are dizplayed fue
the limits initatl=. T4 salect aither limit, pick thut Limic
with the light pen, The sclected limitis pnderlined.

Aroocpiance Range Aonw

1=55534

fF o/

drresas e
Limdt doare m S et foonm

Melact the [as reirtan b,

Flck the feerement Select Ioon to sat the ameant by which the
yelected timit will chonge when youo pleb the faereose Limal
ay Decreade Lintit ienn. Picklng che Jneremen? Saleet ienn,
crile through the increment chatees — 1, 10, 180, and 1000,

—= |10 |—| 100 |—=| w0 [—* 1 |

Jregrearas wr e Fimedt,

Tar enuremee e weelegbed Lanl ey Sl sz ik oW w o ks
fneramend Sebaer Leon, pick the Mmereqae Lemit icen, Yoaeon
lhereads the Hinit tod feslvoan of GO BSE.

Ta geprease the selected Limik by the amwund shawo on ghe
fictement Sclect icob, pick the Decrease D lecn. Y on ean
decrepse the [mit taon vebae of N

Notbe: The VIMZ modtala does it allaw you to sef the o ppare
limit toa wnloe lawer than the lawer limdt, or ta st the levear

limit to 2 vabhie highar than the upper limit,

When fiéiahed, pick ibe O vcon Pickiog the (7K icon st this poiot cebdeos Lhe Meth Tsal
ko dispioy the Matk TPool ean.  pmean.
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Sty e Using the Fearin Mode and other Raon Moda Functions
Arceptanes Renge  The VIM P modole faatiras a veeistion of its ree mode e lled
feetingigal  the lozrn ciode. I bearn mads Ehe VINZ accurnnbates
cratirbice fur ook madl el ingpraeitlon Lal, bazed oo @ number
of brial inspegtions. Use af the leerm mode can be helpfulia
det=rmining the wphimal Fotepiinid g for i napaeidon
teols and probes,

The VIR 2 madale alse featurea a number of cther nen made
nptans, which cao be helpful in dellniog your conlgaration,

See Chapter 13 for more intprmelivo regarding wye ol Ebe
fazrr mode and other ree made spdaca.

Accessing Statistics W het you run the YVIMEZ madulae in lam maode, yno
accumulate statiztics for all enablad vizions tools and prebos,
To oheserve the collected statietica lor & math fool. firet aecazs
Lhe Accepiotes Bobgre nenw on the Matk Toel menw

Yaur Actian Comments
Fack the Acreptoncs Range  Picking the Accepbrnos Bedge ieon on tha Math Toef mann

icon B geens Phe Aceplance  displays the Acepliae: A amge menn,
Ronge menu,

m E3 ww E3 W E3 ES B3

43950 <= LGDBa

k]

Current resull valus

Voparlimit

Pick the curtent Fegufl. Onthe 1ight gide of the Asreptitee Eenge ment) are thres
bk, dapavated by = =" qigna. The staddle nunber (0
clie ¢eerrent rezi it of the mach ted . When 3o pick thig
ok beer, Lhe st tiztlos are digplayved (zee dlagraen next pagra),
aad vhe current ool digpley dicappeses from the mrean.

Fick the rurrens resultaesie Picking the cuprent result agaio cemoerer bhe statisbie: from
t remane the siafindics diapiey,  the screan, pnd the corrant tnel display reappasts,
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Accersing Wath Toal Stalistic
{ewitiausanl]

Tacal of riggrect pidedsed | of M

Tata! Alver for rhus arath Foaf #m

Lawneest Faselt ceflachonl V

Highest result colfeched ﬁ

o G || G| || G

Avarage of aN npseatty codfiartga +|-"|.

Maote: The reanlts of folad Inepectone for the mach tool are
not inclndad io the fewest, higleat. and ceerege malues.
Tlye=3e statistive are baged ok pasging inapeckloim coly.
Tharafora, lor prelindnary teial rans, Fou thay wank oo est
the soveptatite pohde L el brecme licou b ik lkally, G the
purpaes of sollecelny ttatletiss for ali inspections.
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Math Taol  This section ?mviﬂm eeamples derormzcating much of the

Exampies

eight types af meth twal operutivn— ANDL OR Mirimem,
Marimer, Add, Subrract, Multiply, and Davigs,

I

A O

4] | Mikwoum Maslmudn sl Sukd-arr Fuply Thw b

s
; 3
CE
o

Frr mrampla purpoeas, these procedures cefat to the karget
pottern included with this munww]. S=e the "Coick Seart
Procedure” 1n Chapter & to 2at vp the VM2 modale,
peOipheral eguipmert, and torget patb=ro.

Mober The WTRILE Devdaiae cratpoeka includlng tha Deciaion
kwingarm vulpul, Peelsion LED wod Deeivian discrete b
always lndicats 8 repeed dacizlon wheen aoy thes of the enabliad
mnth benls, line goges. or windcwes fails, and indicnte nn
aecepr decislon whan none of the taolsfell. In ondey
distinguizh an indivrdual math kool ler other toold accept or
repeed Fesubl Shoamy e geseral ibepeckion aceepd ' rejopd
decigion, you st abgain the lndividual tasl resule Feom the
regults block (this shed s ouw anmal use 4 PLO and/er serinl
husid. See Chaplbecs 14 830d 15, and Appendiz C, for
inbrrmibion regardiog the uwe nf the resulis hlock,

The AND pperobor performs B logionl AND of the oy
reject atatne of the selected sperande (conylants are not
allawred a5 operands), For tha AlND oparater, A uloeed
derision (bool resuls within asceptience range] isa logic frue.a
Aot 1eoot result kot within aoceptane ranEel [ 8 logie fatae.
It all oF the salectad oparands are frue (eccepd) the math tool
resalt atatue 1z qocept. IM at leass one of Lhe operands (s falsg
i refects, the math tanl reilt Etakue 6 relect.

The sierred numerical result fio the results bloek b of the A S22
operating is alwuys O (zec); maasuesd resnts do wot apply o
the AND operatar. Mubke, however, ihat the maoth wnl areene
»rjeet stobug iy displavad whan you 3ocesa the apceptanc
ratge. The walns lipted 1 alwoys either O or I:

P —daenepe) iFall tools bad an accept deeiaion

1 - lrrject) i€ at least ane toal hed o refes? docision

AscepIARce RAMGE = The aore ptance mange has nn masning
For the AND operatlon; the mubge Umils gre igodred,
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Ehapter.rz Lhsithg Pa th Tools

Using AND
Jetémt i)

Line Gag=1 1-f sheem
o targsheald 'moage 2
[whenm canfiguring 1he
lime gzger, pnly @pe
ng game |4 displayed
at 4 1 meh

Fxemple AMND CGparadon

Suppoes you wank te waagnre too distioet wrolt pleee
leabgrea, 2ach px the lnrge black rectangle and amall whita
squace in threshald image 2 {ohown helaw), Por cxample,
lugate the edgea of the Mack rectargls uuing wpper |=dgel
fnetdnns af lin= qagss 1-4; messuce e winldds of chie aafyte
aquare with Jower (width) fuacllons of ue Fapea b znd €.

Tou e geoup all tha results for the black peetamgle
mepsurements (uppet funetsns of ling gages 1-4) for
example, uning rmath dool 1, and the A MO operatar,

AN Chperadar f.-l'l'lil'a'-ig'i' Upg=r Frnclion

Example
Aeath Tigal
L5 d) T

second part

Fal

LrntG-:gu )
meﬁi Lins diape 4

{___f\_\

The math too] shown aboee A NDy pogelher Lhe reenlts of the
apper funebons af ine gages 1, 2,3, and 4, Thetia. ifany ol
the upper fgellons of e four line gages fails, the mntb toal
faits, and tha decislon statns is 1 (refoee); il oune Lail, Lhe
math tool passes, and the doclsion slatna ia b [gecept). Then,
by sl ply checking for & 1 in the dacision statws of math ool
11in the regults hlock_ can find ot UMen inspacticn Ffuel ure
was due none afl the (bur measurenrents of the loces

receangla.
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Usimg AND  Lxpmple AND QOparation fomitinued]
jfronmuedy Lz eieulic Cashfon, pow can AN e ther bhi vy ultsof e
e line gapss which meazura the white square. Yoo can
groyp Lhe yagults for whice square measucso el (loser
functivas of line pages & nnd &, for examnple, uaing math topl
2 and khe AN pperater, a5 ahown belyvw,
Lire Gage - Lower Furciion
Eacamapiy
Afrrh Toud +-=1
i B | O E] H B3 B
Fetr pary - n
iine Bagef ~ Hine Gage§
BxArtae
dath F'owl ;
Whe b — — E ' 1 1 I:E'I‘-Is.l ETC
IO pArT
- "!:,1
Ao gqtor e
The abave math tool 2 ANTS Logetheyr the declaiosn statns af
the kowar fzpchons o Ube garea & and 8, That is, if either of
the two line gupes Baily, the meth tool fails, and tha decisinn
gtalweis L (refocty; if neither faily, the math tool pasaea, and
[l decision statos iz} . By aimply cheching fora L
in the declslon seatos of math doo] 2 in the regulis block, you
cun find ool B an Inapestion feilnm was dore feone of the
preaenremants of the while sguare,
Using OR  ‘The 0K operator perfonme a Togical OF of the oeeept | nefact

ska by of the gelected opacands (Comxtenty are Mot allowed as
eperzandsl. For the OF operator, aa oceept declgion (woal
resa]t wWithin sceeprakes rarmelia m Inpie froe; o rgiec (il
result nok wilble acepptonas ranme) is a bowic padse. WAk lowst
o of the solocted oparnnds is free foccepdh Loe 1nath bool
meaullabntag is gecepd. I all of bhe wpe ra sl ara fondgs f eegeefs,
the mnth dank resul L akatos Qe relesy.

The atored naumerfeqd regull of the QF operation 18 alwave 0
frmpp): mr=adited resales da net apply o she OHR opersbar.
bote, Sowever, that the (R ceeent ¢ vl etatus [2 dizplayed
when oo seeess the sceeptance range. The vailue Lizted is
alwara eitherdorl:

0 = [geeeps) if any selocted bl had BB occept detlzion

1 =(reacethifmone of the woels bad an accept decinion

Accaplance Range = Theagrapkanes range bus ne meaniog
For the OR operakion, tbe ronge Lok ave ignored.
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Lt petar 12 Lrineg W¥arh Tl

Using OR
fecirehliu sl

Winddw I pesiticined
an threshedd image 2

‘Wiitg B 1 gk itiomad
G Ehrashedlod i iy ¥

it i pl gt rotatad

Exattple QR O petlion

Buppoge Yo Wank to rneasure the size of a distinet workpicoe
Fesbure, such nx the smalk white squnme in threshold imare 2
vihown bebew), waing o rsekangular windoos ba count orhibe
pixels. Soppasa the worlepiees can b positioned 0 chat L
armial] white square might end vp oo 2ither the Dght sid=of

the larpe black rectangle, or oh the laf side {the wockpiecs is
rututad Y50 deprees),

In Lhis case, you decide b0 Lee 1o cectanpulsr wi ndmes
‘Windows 3 and 1), pesitioning png over eack of tha bwp
peesible locntiona of the =hite square (Notee Threshaeld
immgia 2 anel 3 Tousk e cek apidentically to 3bhow the white
Fquars box; witdowy 2 and 3 bave the same acceptunce
rangs. wndow ] 16 eat v with the workplece nitaled so Lhe
white sguare of peats sn the leflyide of the Bloel: cootyung e,

..E

fm ey
APIPIL L S-SR

PRt o

LooizEient
IR Y

e,

. - .
e

v oo

La
=




Evamoie

Ar3Th 1 oo

Afenu -
FiFst gt

Example
e Taod
Memnr =

Fas ol gt

chapter12 Lzing Marh Toods

12.74

Using OR
{Hreal)

Expmple OB ¢ peraton jeonknued:

o ueiner windows 2 and lynmrasure the some (eatuce i b
different possi bie kazptinns, enly soe 0l 1be oo windows can
FiLSs during any ot Inepestion (the white spuore qan paly b
imone af e Lwe positions), Hoveever if hoph windaws Fail
duriog the inspreting, then the wrhite 2quare box {235 to
meel the meamirement erileris. YAl can bse & magh kol
wirh an OF eperator to combine the windew 2 und 3 resuolls
intu a slngle neeepf © nafamt raslt, as shown belaw:

Qf OpsraTar .F" Mimdow kon

Wrndow: 2

i

Uing MBinimum

e

3 N 1 1 Bl Rec

Na sokiodon

The abinge math taol 3 Q5= topether the resu lts of windgwns 2
and 3. Thatia, if either one of the windowa praacs, the meth
t=H 3 rezalt is Oiavespd); L heth Ceil, ue veatk taok 3 eeauli is
1 irqpeedh. By checluog the cesull of macl tool 2 in the results
bloele, Fou ean find sk if either wAndow passes, or if hath
friled. Amnd, 3T sither wiodowr passss, you knowr that Lhe
whiky sguare bas pasies the InEpection criteria.

The Minimem gperalor compares e selecled operands {the
nperands ory either be measured cesolts of zelecled Tigion
tonlz, of 3 selectad comstant vadme), The math ool cucpuits
the minimum value amonp the selected nperanda,

Expople Minltnum Qperatbon

Bppfen Yob wank bo diezonte tha Fston es betwaen the edges
af tera wark picee ferturmes, pod thek thisdisteoos miosl e
rbove p rertrin mioimum fns the wock plece Lo be a.L'-L'-E|I,:I1.;.'|h1E'.
T da thig, you ean n2a sewara] lins gages b meamire bhe

"o g batwraat tha twa wdges, than osa math tonl with the
Minimame wpemtor bo dileco b e lowesl pesull acson g the
pelemcled Line page:, YVou can then seb the peeeplance renge of

the moth ool b meject the worckpiege if the "gap™ is too xmull
ooy poiol fhuny Lhe edges,
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Using Minimum  Example Min[mom Oyt s ol contineed)

{emhirrumes] T fhis cara, for erampla, yvoo decldae tonze Tlne pagez 1-4 62
rusagurs bhe dlscanes asvaes, the white square, at variars
pal ote, 1 threshold image 2 Gees diay=um below), Then vou
wse 2 math tonl o Aind the minimoom l'EEIJl.I.'..i:ITHII‘hg‘ the fanr
Fne magres, I Uhis coaatlt iz oo moall, the part 1y emjeckad.

MHutw: [o thixedse, bbe lino= gages ure esch 2Lt verfone!, and
e Color ieam of each 1996l o0 aqftede pivels. The funclan icun
wf exch is 3et to the (Tsd Funetion ienm — see pAge: 9- 13 — =0
that the Hue gage hwer fooelion cainls Lhe oymber of pixels
o white sqyare, The aceeplanes rengea for each of the
line gnges” functions in set to extreme values, 30 that the line
Fages ill mot fail indisidually (instead, Bhe avoeplaoo.
range af the oath tool with the Minlmiaet operator is el Lo
digtibguisels bebween armeptable o mejeded wock pleces],

Lane Gagas 1
A P b i Rahd

S

.- megazgringihe "9 pT
badwain kA v
edges

The math lopl 4 shown below compores the rezulta of the
Lawror Panetlons of Tlhw gagoe 1-4, Thawalh bl cesult i the

lavrest of the four line gape repults. You st the acceplames
TEnLge B0 thad 1f che tnath teal resulk is toosmall, the math

toeod Fails, and the VIM2 outputas & refoet deciglon

Line Gage - Lower Function

"-.._v‘_J

fne i 1
Limg G 2 ~ I'..i.rri_-E.:-pe.!h ~

- " f \ Lina Same £

ple £ "\
=~ HIEEELELELELREL:
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Mlath Tonl
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1ecovhd part

Using Minimurr
franmimued)

Ll Gaee — Loty Framcion

P 2]

Example Mininum Oparation conticuedl

Mote: L the coamaple, iFtbe line gages 1-4 ars theoaly Line
pamas anahled Far tols iogpeclion, you can nse the off foels
[oarerEek] icob 83 the Bref Qperend Nember ican in order to
seleclall bede guge Lacer funeticns, Yoo selecl the all ioals
fonmL o5 bhe Mirsf Olperard W ckber Leon; all other Cperond
Twee and Uperena Wymber ipode are aluhatically set e
salne way, as ehown below;

Al Toods [oon

P 1 E3 £3 B2

= E3 B E3 E E3 &S B8

UEmg K xmrum

£+

The Maximum aperngnr cnmpaces the w=iscbe=d vperaods (the
gperands ate i the menesibed rembla of 3alaeped sixdarn
tands, o & ealected conetant valua), The math Wol cutpats
bhe cnpxarmopes valoe ebwu g che selattad oparands.

Example Mawitum Operation

SUIPOEs 30U AT R mearurs the heighbal sy warkpisee
feature and thet the heizht eon vary in plocey, buk ifthe
height eweemts a vartain measurement, the warkpiace most
b rejecbed. Ta do thie. som can use several line pagee b
megsure the neaght pf the szabure, then nze math toal wich
the Marimum oporator to deteriine the marawnnm seeull
amb g the line gagres. You can than sak the aeecptanca rapnge
af chy pyath tool o sjoet the workpiees (Fthe height (o toa
grent ot any painkalong the [eature.

In thia casa, for example, you decide bo wse Lioe gages 1-4 to
msaure the height of the black yectangle . agvarious polnta,
10 threshald fetagne 2 [9ee diagram next pegel. Then 7oy uze
n maoth kool to find the moximuom resaltacnihg Une fiwr line
zages, If this result is boo high, the port i6 rejecled.
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Uzing Maximum
{roREmued)

Example Maxlmum O perotion corineed)

Murle: In thiz case, the line pagee are sach get te Leriiee!, wod
th= C'risr ieen of cneh issek tn bdoqd pixels, The fanetion ican
of each i3 aet 2a that the line gage lowrer Fusek] b coonts che
number of pixeds serong tha blacl: vactamgls. Tl seceptaree
rorcefe for wach of the lios gages' Tunebians iz sat o exleibe
soluca, s chad e Hiw gapes will bod Faal ioaividoally
(instead, the poceptenes mnge of the math tool witl the
Mecio s operalor lasel lodiedoguiah bebween aoceptable
0T rejectod warkplocesl.

Line Gagar 1.4
khoweman treskald
Image 2. ..

- . . meAwring thy
height af tha
Black rectamgle

Line ey wr = L cavvadr Fursjicen

Examyaly

The math tool 5 ghowo belrwr pmprTes the reanli: ol the
Lewer tunckions of line papes 1-4d. The math esol reyalt 5 the
muximuom value ameong the 1ing gape repolis. Vol set the
peceptance rangs oo that if the math tasl ersolt 39 too bigh,
the mach tool Faile, and the YIRID sutputs & refoet decision.

AN Ty | an

e i e )z =1 KB BN EX

first part

Line Gage 2 Y

v Linedage 1

Eing Gage d

Exampdy

swsurng panl

Line Gage T
rw 'A""_"'x

i
U 1 i k
= =l H E E = K kS B8

Muote: A5 toted wilh the Mirimum example on page 12-31, 1F
Iine gages 13 ore the cnly dine gages anabled I‘urtE?.s

i nEpection, Fou can 9ebecl e all foods (axterdskl ican for the
FErat Operana Wi her 2von fo zeleol ol] ling guge lewer

functions.
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Using Add

_]_

Line Gages 1-4
shown . ..

The Add oparacay odafe the numerleal veemalte of all the
selocted opemonda; the wwoth tonl Acdd rzault indicetbos the
sutd ol Lhe s umencal cesuwles of £l the ppecands.

Example Add Operatian

Snppose that your process Jeeludes packing eane inte
sartams, And 1hak Yo Batlsl vonsl the Ehe nuribet of eans (o
asch caran at g cartain point, The pwmber of cana fn o
enrton detcrmines the line speed ol the canecyor.

T this epse, yom nae Hoe gages 1-4, eacl oo Hug e
number of cansin a row in the carton [see dagTem below,
‘Tlhen yedn dae & meagh Lol i wrial the fegulls of e Gt foe
gapes. The makk tou] total [ihe= tete] naumber of cansk v ug=d
a% 3 Fnetor in determining the conseyar line specd.,

Mote: In thiscase. the line gagesare each eeb bo Aorizoriol.
The cabs appear while 1o the monitsr bnage, agalbsl a black
hackground, sa the Cclor ienn of gach ol the loe gogcs is st
lo white. The luoction ieon of such line guga menw is set bo
tha rixth futetion 1ool = See Chapper & — o0 that the Hne gage
uppes fubncbion copakg the eearber of blsbg {zach s
cnunted nx a kink he the Hne gapes), 'The qooepdance range
Grr windy ol Uhe Line papeme Iondions idsel e esleeme values,
8¢ that che fine pamaes w1l met fail individually.

. . . cpuntirg the
hunihict of walis
{uinite Baks)

Iy the £amiga
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-:h.-.um.’z Liplmey MREA Tt

Ewamnnlg
Madht Foo

TR
second part

Using Add  Example Add Chperatien fconineed)

fentte=ol  Thermatk ol  showo belew ndd= the reanlty of the Lowar
functions of lina gapges 1-4. The math ool eesalt is the total
of the four line goge reults,

ikt e

i

tmeGagmd . LneGaga3 .

1 f Lfoiw ey — Gpper Murpctiam
&= Kl E3 E1
L% )

L tna Fage 1

Lim= Grage

oA
i L O 4
= EF = El & KR EY ES

More: Voucah slecla corrfant ns the aperand byoe for aoy
but the Firgt Operated Tyvpe levn. Alun, you nm not allieeed o
uge the il toeds (eateresk) loon for the Qnerand N uatberinmm
with the Add cperator.

Uefng Subkrasct The Suhirect operator subbracta the numariee ! Mo zared]

resultof aene op=rand frgm thak of amother Genly La'e op=rands
— are allowed, aod the scond can be o conatand)) the Sabireg:
rasnlt indirabes thae differencs (in absolule volye) between
the resulim of the two cperands,

Example Subtraci Operation

Bunpras Fol wranl ko deterroine whethar 5 label iz attached
carrectly onom warkpiece |that (s, witly 1he side of the labsl
wyictly perpendicularon the herizomial axdz of the Held af
wigw ol the cameral, To do thig, yau can, for epmple. nas e
berizental line pagen o logate the edye of the lebel. ane nenr
the Jabel tep, and une neac the battean, Then you can wee o
math baol wick the: Swhdreit operator o Bind out if thers is
any diFerence 1o lioe gage sdgc loceton (Mote: IF the side of
the label s perpendicular, then the two line gope reoults ave
identionl; subtrgcting one from e sther would vield 5 zera
reaaltl, ¥ou can thel sslihe acee ptance range of the matk
tnal b rejeck the workpieca i the Fevicd] indicptan tha label i
cronkad bevond an avseplable tel=munce,
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]
Using Subtract  Exampls Subtract Operatlon (confneed)
fowmrnaed] T thls epse, for exaonple, lecs suppese Fhng tlo b Lk 2o

in throshold inage 2 feprescots a label (5o dipgram belaw),
Huppase wou declde tausa llne gope:s 1 and I to locase Lhe
adga of the label near Lhe top and botesn. Then vou e a
malb t7ael 1 sefrirent obe cesill From Lhe nther. IFthe |akal ja
pecloctly straigzht, the reavlbis O, Suppose rou want to albow
BoTee variande —8o thak, if the result te, sav, greater than 3,
Lhe part 9 rajected. tow prold get bl math bowd accey Latwe
rAnpe st B oppar Iradt i 3, the Lowear Jrmit

Mote: [ochiz caae, the lne gazes sre eaeh sab 0 Borfzaniof
ard the: Calior leon i3t to wlate pixela, Tae Bonckios icuo of
roch line prge menu issot bo the frst Ennction (con - see
Chiapler B - s Lol Lbes Tine g upper fuoclion Jocakay the
lefredge pfthe labal, The oeceptance rangs For each of the
line gages functiops i 528 Lo ¢xtreme values, 50 thel the lins
gag=svill notfail individuably fioatead, the aoreptance
range of the math toel with the Sudiroet operatar 15 220 Lo
diztingniab between acceptakble or rajectad workplecea).

Firue dpfupich 1 Angd 2 =
shonwn o 1Rrgehala
ImnAcie .

R L

.. . |lo=ting the
peallan o the Lt
=dge & the whita
HRIANS,

Mole: e waiog Wie sueddreect operader, = are aliowsd to
daleet only fne operands; the Fiurd and Foweid CQoeroeked
Type icpny wre gutomplicpbly setto Mo Fptecipor, Toun arg
allawad la select & conslanf ax the Serand Onerand. Ty 100D
ifdezired. flao, you ere rot allowcd o select the off fools
(agtertak] jcon for the dpergrd Number icon wich the

& Etraet operataor.

The math tanl 7 shown om the next. ?‘-ge v btracts the result
of the uppar functon oflice gega ? fom the resaltof tha
wppet fatcilon of Bie Zage L. The tach gl resalt is bre
AifTargne: i abzolybe value bbwace tha laar roaules, Youaet
the acorpianes range =0 that L the mnth tonl resalt s oo
kgl the coa L Livel Caiba, aod e YIM2 culpews 4 rejece
derision
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Lizlrng Multinhy

ot

1l-26
L.
Ll Subtract  Example Subtract Qperatlon ioanninmed)
(-2 FIrLPLI e}

Example Fufmract operptpr Line Farge — LA e FuRchhon

Manh Lt

Manwr -

Az part

hd Ling f2aqr 1
Lime Gaged . msm?"ﬂ., Ao Salection
EXaITaDd= i N s amen e

The Muwltiply cperatar multlplica the Hertarten] {rtensL redk
reiul. of v uperand by that of anatber jonly two pperands
are allowed, and the second can be 3 consieat]; e Muolicply
math pool rexsult indicabes the pradewet nf the (w0 nperands.

Example: Mualiply Qperation

E-upfuae you Waol bo de=termio= the area of 2 rectanguelar
work 2igcor Bgature, and you have alresdy oeed all orthe four
Wilodvws available. Usiog two line prgas, and the math onl
wikth she muldplier operacas, 011 ean comaputs the area of Ehe
recteopualer tcebure. Todr this, oo can, Ene axampla, vae a
yertical ke gage 1o ceasuce the fratuce beight, iod v
borizontol Lo goge (o even gura tha Haturs wldih, Then pou
ah ue2 astrath bocl wilh the Wulnplier gpeoader o mgluply
the two ling goge measureineies, alnd e pltes L feal e
ared. Yau cen then sotthe math tool @oecpanee reange to
arrept or reject the sorlplece Bbased on the cesull

In thiz casze, for example, bet's puppuse we wanl b meesure
the areq of the white sqnare in theeabeld tmage 2 (see
dipgram on the povt paged, Buppnse you dacide to use ling
Taged 1 and 2 teneasice the heaght aod width. Theo yoo
nse A abh kol o molifply one resylt by the other.

Mota: When usiop the madfply operstor, you gee allawad to
aelect anly froc sperands; the Third and Jowrth Operad
Twpeicans gre 5ot bo Mo Seleefioh. Yo ave allowed bo gelert
i cemsdand as the Semand Pperaied Teyme 1oon, I dagimad. Alss,

w11 arg nt gllowad tozele Lhe ol lapls (@vipresb b icpo Far
the Qperard Mumber oo with thg My lbpdy operater,
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Lineguges 1 ang 1
st an threshold

imeqe ...

Frarhpée
Afach Taol

Afgny —
st pat

Extple
oy foal

gy -
=00 d O

dang Multiphy

e [ "
[TEn T

Example Mulliply Operation isoxtinesd|

I ible e voe Line geyge s set o Asmaial, and the gther
bo vertical The Coder locn of mach Ling paghe 1 set o rohize
pizehy. The [upeticn ieon of each line page mena ie 22E 1o Lhe
ferxt Functuan ignn — saa Chapner 8 - 80 that the line gage
lowrer funetion connts the white pikels acrosy the white
equare. The acetepience range fne mnch of the lins gopes’
Euoclipss #s st b extreme values, ao that the line sages nll
wek fail individusily (instead, the arrspeanee rangn oI the
mth toel wikh dhee Muliiply vperator sset le distinguish
betwron AreEpLable or rejecked workpisces).

- . . megaurirg ohe helght
and widih ottha whila
SMJuBre.

The meath kool B abewn below multi phes ths resely of the
lowrer Eunction of lene gage 1 by the resolt af the lower
fuketlun 2f ling yage 2. The math tool rezult ia the product af
the L fesalts. Wr sekthe eacapigree s ga o that i the
math ton) resule iz Low high, or b Jaw, the math tact fails,
and the VIM? module autpube a refecd decininn.

Muritiply operaior Line e — LOWer FINCTiaT

Linge Sagye 2

i B B3 = K BN EX
% ;

' fima Gage 1

Mo Selechinr

—

e e Sefertion
n b B 'lu

1l N KN B £ BN
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Using Diviedg

Limy gegye 1-3
shegwam gn g gl d
mageZ. ..

Tha Dyyide operowe divides the ruatereeo! { mlege i) rezuli
ctone teal Coperabdl be 4 cometabt (only twa oparande ama
gllowed, aod the sezaond muest be A ponstaot); the Diecde math
bood result indicates the qaredien tof the boat o perand dividad
by the capond (& roisiont].

Example Dvide Operation

Suppos= you want to determine the gocrage ol three Hbe gage
memsirernents of 2 eertaln workplace featurs, You can do
chis by using three line guges, aod by weing e malh boel with
the & o iperatot ta Lata] the reoules from the line gagee.
Then. naing 8 3acond mech tedl, Foncan use the D
aperator ko divide tha resultoFthe firgt math tool by three,
anrd thus obtain the average meszursmenc of the thres line
gapEee, Vo zan then aet.chamath kvl ALY RIS Lo
aseant & Peject the vrorkpiece based oo the reauit.

In thiscaga, for axampla, lat's suppnse we want, bo aceroge
three measurements +f bhe beight of the blavk reclanplalo
thrashold imaga 2 (see disgram below!, Suppeae vou decide
b wie Line gagems 1-3 o meaeors bhe hefphbe You wee el
to] 9 toadd the theee reselta. Then, vou nze math tool 1 Lo
aevicde be cesull of the Finst mabh toel by kheee b obtaio e
average resule,

In thig cise, the three line gn ges arg set bo perticat, ahd
ﬁlﬂﬁ]hﬂﬂﬁdﬂ"'ﬂ:‘l‘ the black rectangle in threshold image 2 (500

ia gram balowl), The Catar icon of gech lina gage is set In
E:-iu:.li', pixels, The Mocoien icon of each lne page meny is sec
tn the ffrat funcgion ionn - aea Chapter 9 - aothattha ling
gage lewer flhctlnb n:unts the black pivels actass the black
tectatizle, The pevepimrce rarga Fer mach of bhe lines g pes’
functioos i set b a somne tnlerancs, sa that a line gage
w1 Fail inedevidually if & meagureme=ot ia too =xbreme,

. . . meEazmng the height ot
the blad: rectangie.
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Using Divide Example Divide Operatdon 'sorkinusd)
topatimux?  The math topl B shywn beiow ndds tbs reswlts of the lowar
funchony of line gage 1.8, The muth toc] result is the fotel of
the thres remilte. You ran et the goorptence remge to
exirems values =0 that ihe math tool will not Fail.

P T T I'.rne Fage - Lawer Funciion
Eapmpht '
Ml at Fousd
e # = E3 - Kl E3 B3]
firsd part
~ Eig Qg 1
lite Gaged o fhne Gaget A M4 Sedection
£ AT
Wl Toeel Hb
Mronic - ~1 4 = K 1 Bl W eTe
second part
The math tnol 10 abawn belowr divides the reawlt af math teql
A by the conetanl 3. The math topl reeult [9 Lhe avecage of
the measwramant of the throe line gazes. You st the
arrepirnose rangs wn that iF the math ool 10 reaol 32 ten high,
or o 1o, Lhe tnath bool faile, awd the VIS medule cotputs
a rzyetl dacision.
BN M e T gt Tout
Hxiurrie
Afath Fagr
e -
Tirst part

™~ Math Toot 9

EEMFJ#E‘ ” - - o \ ot N Sl bivar
Mt T -
Man - 3 N 1 1 B Were

secovd part

Note: When vaing the Deocds operalor. ol Are allowed bo
Aulget nniy typn aroranda cha Third sod Fricrthi f_'.rp.:-n_-m.d
Type imos are yet to Mo Zeleckan. The Seoond Opcrand Type
il be & conwlond (arcirer ieen). Aluw, you ace ook allowerd
to select the oll tals (aateriak) teon for the dperand Nutater.
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Chapter 1 Run Modes

and Archiving

Chapter Dbjectives

The abjectimea ol this chapter 2rve to ahew how ta 1se Lhe
Mein manc irana tnoaelant the VTR madule's mpm b pade
ppons, koww bo bransater conbyguratings b and Femcn
HEPROM vzing tha A ehies weny uaons, and hew bo st the
setupn mode 3nd beyin operation in the rua mnde.

Run Modas and
Archiving

Lsing the Mein and Aredice mena icons, you +26 pelfadn
the Eollowing:

Select arm mada: Solect from e diTavutil srm mades.
which allow wou bobalkoperabion upnn repect, to freezs the
[ewaEs wpreh Pajecl, Le halb opecatbion upon sach inspection, ar
ko pwotioue normel operation upen reject,

Seleet standard or learn maode: Select leark mode foc brial
1napeetions, werable the YILIZ modele a0 callect statispie
bagad om results of eacn visdut bool s prube, O selact
stengarg mode [ aperate withouc eallecting scatiztice.

Heset stotistics: Set all statigtivg by 0 (zema).

Siare end retrieva aonflpurations from EEPRO M- Use
the Archice menn b glora up to toio di Pere st conlizuratians
i the VIS madu les BEEPROM, or uge g cenlanTation
aleandy aloved o EEFBOM ok the warking configurobing.
Yoo can also use o dafant confizicetion.

Seloct start-up confipursdon: Selest which of the bwa
aluced EEFEOM vunfizumaticos is ussd ns the working
confiuration upon poweruy of the VINE oinduls.

Baglo run mode o peoalion: Exitthe setap mode and bezin
the insperdog operation i the resk made.

Accassing the
Main Manu

Yaur Action
Pl the O tcan

on ife BelUup many fo
crecer PR aln manar.

S tug e

Ty begin to 58t up the run mede paramelsrs andior archive
e ucetions, accass the Mafn menn g deporibed belaw.

Camments
IFtha Rerupmenn iz dloplaved. picking the (K icon accoses.

the Mech menu (Noles If the tgofe tanrer is diaplayed,
oick sy bright abug oo the macitor sereenl.

DK ko
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Accessing the  Pelow ave belel dezerlpilons of each of tie Meain mena leons:

Main I
foowitirred)

el O e E R

Gl

Y6

3

Q0

Archiva-FPick this iton to aecesathe Archice mena. Uea the
Archive mann to akays Faur sanfiguratian ok oo of bwn
EEPEOM uabyurabeos. Orluad a stoced conligucation
fromn EEPROM &3 cthe worlting conmflygirstdon, O lasd che
default coofigurotion as the working configuratien,

Sehip - Pick this iecn to acersa the Seup menn, Tae the
Sl b Beetll 3o d subseguetl Bredos Le perfoom lhe majocty
ol the VIM2 conflmitation taszls

O v rwpr Tz s larw — Pich dbie oow Lo select wbdch ol
the two stored FEPROM confipurations will be naed as the
wirking confl puratlsn upon powerape Tliis oo, When
pirked, toggles betwezn conflguration 1 and cendl puration 2.

BlgndardT.aavm — Pirdk thig tony o aabest whethoor the VERZ
duwdule %l run io sfardord mude or Ln dearn mede [Ln e
made, the VTM2 madla coll eats s noaendae al Qi ek

3k bisties For euch wision tql wod probel, This icen, when
pleted, togples belweee Wi abordard mwnls imon (Lhe fiectory)
nod the feern mode ican (the oper fook)

Arm Mode - Picle thia iann ta select tha cisgaoadic mads.
Thls ivon, #hen picked, gyeles thopugh the fowr diffzrent o
e IG5 — (0 o rggect, TEoade 901 repmsh, dHett o reece. aiomd
hall nn eank tnspecfior

Reset Staticilcg- Plok thit locn te zet the spared valves sf all
abatistips prlleeted to 0 feeral,

Run — Pick this icon tn pereas Ehe ® e roani. Tamthe fom
meol b0 exic aetop mode and Fo b run mode, and'or acceas
the 4rohée menn ta stora vour configeration in EEFROM
before exiting the setup wwnle,
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Usineg $fre The VIME moduls haaene modes to gid iz
Arm Modes  cafining VINE ennfignratinms for inapsction processes.

Thata ara four arm modes available, Select the mode by
pieking the Arm Moaz lest oo e Mun mema,

— ---I@Im-ﬂ

Arm moge f ra;l:m

Yoaur Ardion Cormnment

fick the Arm Mods icon Thie lesn, when pioked, c¥les thmugh the four diffarent

fodr brea to boggte throwgk  arm, mvt itons — GO en rejeet, frecee on reject, Ralt oy
the four arm modde.  an ropect, ond el ioiepe an each Fepenion.

.ECI —.II-E—!— STOP -"-'.F'-!J‘I. —p ED

£/ \ \

o= A FrédTd Hi Mt on
Fapd o rigech o0 raject mach inspectian

When yYou it the setup mode and begin ree mods aperatdon,
the ¥IME module oparatesin the eslected arm wmode. In
genernl. whan yanintand bhonge the VT modials in actusd
sretem cperation, eslect eltbher &0 on meprct iwd e, G Kreeze
on raect mnda. Whew yiou T8 Lanel L cun @ prelimioacy brial
operabivon, sele=ct any of the four mndes, aseppropriats,

Here gre deseriptions of esch of the four arm modez:

Crir o8 Bepeed — This ia the mede tn salact far normal ayeters
G0 gperabon, The croublezhortiog Mot pas {5all thage ar stop)
ara deapbivoted ond sFstam operabv continpas nnmla_tly
Tepardless of the oovep! ! rgpec? decidaun skates,

r— Fretoe on Rejoot— Witk this mode gelectad, when an
n _ inspertdon falla, the ¥ 112 modube retiios the ansoreen

image, hut continues inspeemnng. The ozeb IBmge Py or
may nok be the Imape thak vaused the Duiluce, To resume the
opdatng of the meniter imags, depraes the light pen tip
QEICE,
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Chapier 13 Run Modas and Archiving

Using the

Arm

ades
{EciingHy]

STOF

Haiton raject = WLk thiz moede sel=cted, wheoesvar an
ingpertion fails, cke VIBE modale slaps aoguicing and
procezsing hinages. atd mtaing bhe image of the Filed
ingpection. Taing this made. You ean, nfeer 3 Frilure, axit che
rur made, and when rou coter the squp mode, the (mege
aegucihian leon fan the fmogs manol iz sat bo Rl (ot 41
four threshold images rom e last acquired lnage will be
winiluble for your redi e (eea Chapter 3 for fnformation o
kalt imagrel, Thizallows vou e, for sxammple, ehack the
rasuleg ek abatistice of each W ae gage aod window you
g red, sod adjust the eenfigurabion iF desired.

CAUTION: The VIM? medule stops ingpecting
A wilaD & repect ooe s wili enthec helf an roece, or

fezl! vr weeh 1Rxpeciior selecoed; sceps mest ba
raken [ onder o reiuswe oenstion.

Moie: The Besyaubpol 3 held kigh, and t0e Aysy LED is
On, while the inspection 3 halted,

T0 r2au e the Heredt iok oplera Fler, depresd bhe Lidbt pen tip
Fur timas Themonitor display wall crele threrugh the fowr
threzhoM Loages (arid Wat, lbeo ryume ionspections,

Halt on gach inspacton - With thls mode selecied,
wheoever an inspection takes ploce, the IBE mednls stags
cperatlon afeerward, aod retans the image of the inspockon
[whtberor oot i foiled), T'sing this mode, you can, :ﬁzr
each inspection, either rasuma cparmtion 35 deseribed abowe,
or exit the ryn mede and entar the zelep tmode. When i
etler bhe sefyp mode. the fmage aoquizibon icon [on the
{rmrage maou) ia aet a kali jmeage. fony thrasheld images
from the last acquired images will be avaitable far yaur
review [3e¢ Chapter & lir infaormution on helf imege).

Mote: Toreview the balled lengge o setyp moda;

1. Unlock the YIME codule (io slagdabens mode, pick
the monizor seraen wich ehe lght pes; oilh B
Imasler 2pgh, wssert the valock dissretas bit; with sarial
mackar 3 pat, vend the (Padyrk commpnd],

. Fick the monlior screes with the light pen to eotar the
votu e mpde (the Meaa rpeniy ia dlaplayed). Ly ety
meade, FOU can YW unsprction results, and
gtatinties, and adjyst your conflsuration g requleed.
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35

Lsing the Learn Mode

= g e fPfco f Ao
o

The YT #widole bas @ dearn mode o aid 1o cefining

Tourr VIR conlquraclat. While cunting 1o lesrn made, the
VIM2 vubieety stubisties Boe cuch pagsng inspection (resules
for Imepaetlons for #ach moliprobe which fnils oo inspeetion

noe mit ineluded [n the statistica or the Teapeetive
l:u-ul-':pmha},

You sebect ciidaer by Seoe oo, wr abtecruier 1 apd= (e
statlacles eollacted | by picking the Stzrdard) Legran [ron on
the Maamenny, When pleked, the Steperrd § Leorn frin
bowyles betwman standarg mode and feorm mode.

Ahrndarn . LEarn fcon

"'—.h-.
A
Jiamoard maoea Jona

T mge the fearm made . conbigurs the ViM2 module as
d ppeoprinke inc poer application, and salect faera made uz
parL of Yaur confipuration bafoce exiting to the 7 en oimds,

While ruoning in learn mada, the VIME module callaces
atalialive fur bbhe Follawing viaian wnls:

[T1E]
[LIIT

L aprs mpnde 0o

® FErighto=ss probe (sex Chrpter 8)

® Alleaehlad lenn gagag (ge Chapters 9 and 11)
#  All anphled windows (zea Chapter 10)

8 Allenehled math tosls d3ee Chaprer 12)

¥You can review the statigties «allacied for a sprifie $ool or
prube by uceessing the Armepeanos Bange mend for that weal
Or pecbe, abd theno zickiay the cerrent measured reewlt {zes
"Butting the Arreptancs Range” in Chaprers 8,49, 10, 11
andiow 120, The stotigtics for che particofar tool or Er:-l:e Are

disployed on che ripht mde of the sereen, az3bhown helawn
Total of cigear; procarsed | H
Ahurkfrar of fifores per ool praisg #'ﬂ . - . B

Averaga afalf by slfectad | A

1 Hvest resmde Cotchind tf

hligheg] rarodi calfected _//-
F'

O || || &
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Thapter 1 3 Aun Modes ansd Archlving

Uemg Leam Mode
STALEHCY

In crder to uakrate the was of the doere mode, anexample
8 provided Belog.

Exatuple: Dalby Learn Mode

SUPPISE U BTE ZOUNE L0 meaaurs the gizs of 2 workpiecs
fesbure by counbing white pixcls, using window 2 and
threahold nage 2, aschomin bebow,

R T TR .
i g:ﬁ g Terdl White faipaatd riggerHankd tha
SR TN A reabkpidcn Padrku iy sl b
S UM measuie

¢ [ = Windes 2 cqvars wheig squars
om trgghald imaay 2
jewamp= mapge)

Yoor Aclion

Witk the VM2 ordule in
run medde, pick e tantior
5Crac 1} tadee doarecess Lhe
Mol mema.

A e AfhEra

K=o fcpn

Before actually runriby Lhe lospection, wapposs youg want 1o
maasura A random selection of 540 sample good pacts ta belp
deflne the windew secepianes cange, 1o de this, after
stegmng and lightiagr ihe worksmpe, configenog threchold
imvage 3, the brightness peohe, window 2, and 50 on, von
select the Luprn rgde. bhen exit the cetop made . and encer the
run mode, [nrun mode, with dewet mode galested. the VTNM2
Il il cullecly pebistics o= you iospect bhe S0 ports (Nogs;
For information absut accessing Lhe alalislioy through birck
tranafer, refer L Chapters 14 andsar L3),

T dizpeay the skutistics for the wiodow, do the Rllowing:

Camments

Thw firgt pick takes the VT2 wwmd11le ot of ren mpdg, and
drspluys= title nrner. Tha garond pick pues the YIM2
mdule in sctupmode, and dlzplave the Main meny, Nobe: If
the WIME rowhals Teae 5 PFLC master hiest or parial port
magtar buoesl, the madule musk ficst ba wnlocked to geceas
retu e mods [gae Qhapter 14 o 15 for woleck ioformation),
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Using Learn Mode  Example: Using Leacn FMode f2ontnued,
Ftatislics
(eanbifued)

Your Action Comments

Pick the Betup pent fvok £ The Sefugp icon 18 the second 1o Provs the lefl ot 1he

access Mte Setop menw.  Hein mena.

Window fcon

Fick the Window man icon
to aoners ohe Window mera.

FPirk:he ET imintn When yau picle ths BT i, the gecomd paret o7 the B edong
aceoes The focond neeaf  menu jzdlsplayed. The Accoplance Rangeicon isfound ip
Window mene ioone. Uha aaeeod sel ol wena.

(P I Y T 1
Afgny

- ETC oK

I 1 Pl ETE 1t fiwlich dArhdnot

"'r SeCoad ser of icons

Avceptance Range ican

Fice the Accoptuocs Bunge  When wou pick the Acceptance Kanpre ("HLLO™ (eon on the
woon on the Windaw mera.  Window menn the Ascepranee Ronge meou appears:

Arciprhr e RArge e

ute EX __ o<= 4953<= 5600

Fick the purren? meganred  On the right gide of the Accepbrncs Ronkgs menu ave thres
reanll.  oumbers, sepamoted by "= =" sipna. The wtrddie oumber 1=
Fha eprrent weegaired reandt of the window. Whed yroo pick
this numbsr, the statistics are displazed. To rettave the
statiztics from the ecvepn, pick the muddle numbar pguin,
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Lising Ladri Mode
Stabshes
(comtiredh

Your Acton

O hwepbe a b Qesess fhe
ciatlanied sLTLEsEES.

Resetiinmg he
Thatisyics

Your Acticn

Fuck (e Rapot SEntEslis yean
on theWain memu.

TN T

Eapmpler L sing Tonrn Mode feomiroed,

Comments
in chia exemple, when the gtatistics are displayved, wo see
thet S0 parts werns imspectad, aomd mo parcks flecd o swiclivo
fir thie windew. The loweat toeaawred walue ol any of Lhea 50

parta was 477 (oumberr of white pizelsl, The highsst
meaznrad walue was 4325, ‘T'ha average valus was JHKEE.

il 50
#'}m 5]
t 4775

e 4925
4| 4885

Auw B rmgulk alwei ng thy leare iidy aod shaamiing the
statizoiea for the window, wou new hnve goidelioes tic Low
(47753 and hizh (4325 rmnpe Lmlis for the windee.

Thue VINE uodule sloves Hee oollochid statistles sa long as
v de ot downlosd 8 eonfizuretion from u bayl er Irgm vos
of the tero EEFHOM confBlparedona. BFnou changs the

ceofpivakion ie eikher of these taro ways, the YIMI modoks
resels mll sEbisdiey values tn F(Zeray, 11 Yau change the
eonliguestios oo ly thruugh mesaos oF Lhe highy pes while bie
gefup made, tha statistice are net reget

IF ye) want te baset the stal sHex, dn thia whlle Ln $afb b LA
by plekiog the Ronet Bletictios [mio oo the Macn el .

Commonis

P‘I-::]:'.ini the Teser SictéahRes lonn Innnediatehy resets all
statisties values fo 0 (zeem),

Resot Statistics reon
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iz

Archiving
Configurations
Yaur Action

With the YMain mena
displayed, pick the Archive
icam 0 derploy the §rehive

Mlafiie.,

Mgln i

Al Pl b Py

Thbe working confi paretian® of the WIME modal: iz beld o
valatila WA, and is brak 7F the porrar tothe TIM® picdule s
disecnectad for any reason. Laing the Arefeoa tdesu, oo
ean store tan giferent ennfigurations in BEFROM on s06cd
the VIME madule. The bwe EEPENM configucrtions
(ERPROAV enfimiratian #1 agd EEPBOM configurekban

# 2] ara retainad when power is dissonnecked Mot che VEBLS;
thuz you can etore two diff=r=nt configuraticas io CEPLROMW
for safe kegpinr, And you san davnload alther EEPROM

cunfigurativo far use= us the warkiog cr-nﬁg_'ur.;ltfnn.

‘Mote: The werking configuratinn is the confiporation nzed
by the VIMZ module during operatian, Whan you eonfipurs
the VIMZ moduale wich the icht peo abnd mensitar, yoo ame
ranfigneing the BAM frorking) confiparation.

Yoo ran aleo wansfer avd alare addilional venigurtioos i

you ave nglog a PLC o serial st 3o Chapters 14 and LB
Tor moee 1o B-ration.

Dafgult Cabfiguratron - ¥oucon down land the dafieyfi
confipoeation as the waorkln T conlguralion by pipziog the
Dhefauit Configuration icon on the Argfyme pogron, The oo e
confiparaden is the lnitial conlguratenn s=4 within the
WIME mfnle when voul power LEwp che Ciet Gkoe.

Tnardar b reviawr the Arcfise menu leods, aopegs bhe Arokiee
mgou by pleking the A rehive icom on the Mo mese,

Comments

Archlva fcaer
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(3T
Archiving
Confiqurations
feantlncrad)
too 4
APCiiR el E IE‘ ﬁ oK

*E

g:

Here are hrieF deseriptione ol ezch 27 the Archiesa ek lens:

Laad Defaylt Covfiguration - Pick thia icon to load the
wefundt colflguratlin [nw Rab, The default configuratinn is
Tha mﬁ%:;atinn nzed by thee WIRE madule whes you orwge
liup the liral Uit Ln the defawlt configurasion, or
example among ather chings, all line gages and anrindows ars
dleabled, ail four threshold Invels are set to o wvakue of 123,
wikdows and Line goayes ace set in cefnul posibion s in the
center al the scresn, and windowe srasan bo rectatgnlar,
Worle: Wheo you drwnlaad tha defan t eom A puratlon §obe
FAM, the turrent BAM (workiag) eeoftpuratien is Lost,

Downloyd EEPROM #1 -Fick this icon oo load the

condfl puration stored se EEPROM configucatinn #1 (nko
IRAM for gge 5z the working conlimucatior. Nobe; When von
dowblsad 8 cunliguration foom KEPHAM into RAM, the
corrent BAM fwerkingl codfigucutbion is last.

Dewnload EEMROM #2 - Dick this ieon ko losct s
confipuration stored se EEPROM confipucatinn #2 intn
Kb [or use an the working sonfizuration, Mote: When Yuu
dowenlead 4 cunllguratian foam EESRIIM into RAM, the
current RAM [wrrking] copfiporation i logt.

Save W EEPROM #1 - Piek this iopn to 3ave the workeng
t-l}n:f'burat-i.ﬂ-n for pan-vobnk le storogs L EEPROM

ration #1, Maote: When you save  configuretion to
EEP CM @1, the previcusly saved BEFROM 1
confi guration ie losk

Save ly EEPROM #32 - Piek this lean bo save the working
confipuration for non-voladle storags v EEPRCM
confipuration #£2, Note: When Yoo save a cnnfigeration to
EEPROM #2 the previcusly saved EEFEOM £72
eenfipuration te loct.

It iz ;upggested thak vaw nilw.a:.r.-; bryek 1p vour =orkdn

cenfl puration, either by siving it toone of the twoe EEPROM
confimiralivns. ar by storing ik throngh trenafer #n 2 hasi
devive [PLC or serial host).
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Archiving
Configurations
fooniimree]

When you eave a cunfigurating inte EKPROM, normally
4 fag geconds elapse while the configurulicn is brang strired.
Duriog thiy time, this clock Loon eppears:

CALTION: The working eanflgueacles and bcth
ELPEOM eomfigurgtions will b bt i) e tuco
1] puwer to the VIMY medule while the clock: ieot
I8 diaplayed.

Wheo the elock icon disoppeasrs, the smve 1o catplety, 1 vou
shut off pomer to the VIME moduwle while spving s
configorotion to ERPROM, wlan powres i reapplied, the
Conflg Fault LET gars LN, indicating o cenfigaration Eaule
hnxreepmror, The Canfie Ford LED velndbng ON wntdl wau
use the light pen and moniter te enter the setip node ong
khen axdt ko rui maode. oF Unell Yoo reepofigure the VIME
medule by sending 2 configuration Mham a hest daviee (5o
Chapters 14 and 15).

[ ¥ wye the light pen and menitor to anter the sezupmade.
alter 4 cenflucalion funlt hes cerorrad, srn w11 notice that
the weorking confipuraticn, as well aabaik the EEPROM
eoofiqurotions, heve baae chan ged Lo the defe ol

eonfiparation.
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S@lecting StTartup
Configuration

Your Action

With the Main mete
displeved, pick ke Stortup
ConbBiguration feon te change

the stariug configuration,

When the VIMD module i powered dawm, its warking
sonflpuratian, stared in volatile BAY, i3 k. When you
power up the YVIMZ modele, il auomatbically [aags ome ot the
twn availabla KLPROB conflieratlone bee "A ehiving
Configuratione,” this chaplec) intg RAM for1se asthe
working ennfigurstion .

T prevent love of the wereing configu ration, acars the
working (A M] configuration as one of Lhe two EEPROM
e Mruralions |sse Archiing Corfgeratume; thle chaprer).
thea selert that EEPRCB conflgyuratico ar the starhop
woligurliva, Thut wry, sheuld the WIM 2 module ever s
power during upecatian, the VM2 module, srhen powened
back up, will rucomatically lekd che gaine Working

cot Nuralion 1ot RAM s:the one thaowasin RAM beinre
che power s,

Wou seleet eithet EEFROM configuration #1 or EEFROM
ecnligumtion #2 a6 the siurfep eonfiguruticn by picking tha
Siartup Confteration icop oncha Mo menw.

Comments
When picked, tha Starine Conjfereriwe iopn toggles

Lelween ! {EEPROM Confgurotion #1F anxd 2 1KEPRUON
Coofiguration #2).

" Sy cs e~ JEEfco | Ao

t Siartup Canfigurasian [con

1

L ]
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Exiling 0 Run Mpde  Gnee yan have conflgured the VIM2 modula for e triel romor
for the gctbmal ihapr.ntinn aperoton, ond yaa ore ecody Lo
begin VIME maodule inspection operabicns, exit Lhe selup
mode, aod =oler bhe reca sercke. Lin Lhws v Tk, L3 WTNE
mindule awalcs bt pear aignale, sod, when trigmared,
PRCtorTE I09perions wE oanflgured,

—T ——

WARMNIMNG: Ay gopn & ranioode (3 enterad e
VIM 2 madule will begun cesponding b brigger
glgtiads. ADYequipment cannecked to the

TR LLTAMI JULpIIts may be enerpized by the
resalting VIME qslpul aclivicy. Do wor ebcer
ree runde wnless: assweed Ehal s abgegaeilantaals

will not resilt in datmame to porsen or penpetty,

Lo exicthe s2tep mede, and enter K02 ren mods, pice the Soe
iewnae o the Mods menn

Main Menu
fwn foon
Run Menu - Whes you pick the Ran icoz, the follawing
{xmﬁrmul;inn Ienu &3 ppeirs.”
= Ei EX
Arehine Inam "’ 'h-"' Rur icon

When the abdve imoos gappredr, pick ane of the thred icats:

Yorur Actrad Camments

Plek the Avebivy won,  With the A rphrea mena dizplated, wou G shore the warking
cFadmerad, taeoeess the  confionrntion to BEPROM, Or. ifdesired, yoo rea dosrnloed
Archive mems,  ooe of the bwvo BEEPROM conligurations, or the defauis
conflguration, for n=e a2 the working conflguration.

Fick the OF joar ba Fetrh b0 IE o ebange vour tind aliowt geddg o ran mode, piektlog
the Maio mean, i7desired. tha O& jcon retern: the Mot meno.,

1ok ter Run feom tpexitine Piching the Bus (con cawaea the YVIM2 tredule to 3o tomn

welup modeand ma o mode (Mote: Ifthe VIM2 medule iz vanfiqueed o= master
ruo kede.  hosloperaciouw, the YIM2 wodwle o Lo elonad by toode — Lifle
banger displayed — notil lwked by the manker hoct).
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Changicy the
Ruh Made Display

While the ¥IM2 module iain rut nusds, yoo can change the
oo tu: dizplay. To dw this, you depress tha light pen fp -

gaay feem Smmuml;nrsnrl:pn o crvele thioaeh and select

From six different display opilons:

(1] Show threshold image #1 und wisdow #1

(2] 3how thresheld image ¥ 2 ood eaodow #2

[3+ Show threshald imnge #3 and wiodaw #3

(4 3how threshold imegs 24 and window #F4

(31 Show theeshold age #1 and wivedowe #1-4

IF) Ghow "Live" analog sma pe |der=ct = casnera 00 okibor)

Wyl p Mozt Dgrieg 4o Chancs Dlsplay Made — Mok= that
you ran alzo change the display made axiog ethay 3 PLC op
serial bost devims,

IF the VIME module s Integrated vith a PLOC, you 20 ¢pele
through the diyplay options by axserting the fight pen
emuietion disctals bit a9 teckaaary [Gee Chapter 14).

Matm: lFtoth the light peo aod the (ight pea 2mnulbadion
diserate kit are azzerted simaltaneons!y, only ona iz

sffectiva.

Whan uzing 4 hosk sotpected tothe VBRI modole's 5485
patt, you can Select a specafuc digglay weode by sendiag cthe
Chanye Derplay Mode curmmiand dzee Chapter 150

Mate: IFehe seral host's Change Display Mode command it
Tereiwed by the ¥YIW? module, and p zirmoRaneanz light pen
pick ar PLIC arcertion of the fight pen emulefon discret= bit

oornr . anly the display salection indicated by the Changy
Pizpiny Mode commeand Is elfective.
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w:fh the PLC

Chapter Dbjectives

This chapley provides paidelines Farintegradieg the VIXI2
codiale with goar PLC sestem. Guidelines are incladed for:

% 1T=ingBloek teanafer ™maad” and "write" commatids
within a PLC program for;

~ EBecai=ing confignrations from the VIBME module,
- Downleading sanfipurations te the Vi codule.

- fermiving cumpeehenaive inapection resalts tnd
"leprn ela T stntixties feom the ¥IBIE tocdoke.

a  Lzing the "discrete bit" interfaee betwesn the PLC and
Lhe WIBZ tcd i le for i sorete 2ot et pe2ult information,
wod For helping to define the desited block tennafer “read”

wod "wrte” Ioformaden.,

Irtegra bingg The VA2
Modole vdih the PLL

Lhe VI modale may be inbegrated with Joak piroeesa o
pravide fasdback for provess masagemant and clased- loop
prancad poitrel, TRz intagretion ean e dpoe Lheoagh
imterface with she dacrete Okl the VIRE swinpanm
tecrunal, and for through comumounicngion with s PLEC

The VIMZ medule hos o diserete IO intarfaes which pog con
directly connect to Lhrough the gwinpgrm tarminals
[dizruazed in Chapter 3, [Mgcrete sttputa include Decgzion
[inspoetion cecepticeject) and Suyy, Thars s also o strabe
putput for ingpections with strobe lightung. For Loggering
inspections with an exteroal devics, there s Tiiggerinpat
You oo use Ehe diasrate swinrarm [N shth o witheot the
nsze ol ahost,

You can also ransier disernte informatioo the g drecs
diarrete bit interfaces with the PLC. Di=orete hit
SOBUMTRLcAl BRE cAN CrATBSGT SoEept refect durinian aud ervor
condition signals: hewever, 1o mestaurernent dalka 18
Ccommunicdbed.

For myrs cornplele lnformaton communieation, yoo cen uze
blesl tranofer "readz” and "eritas’ b transter informalion
hetrrern the WIS tadule and the PIAC.
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Defintng Yaur nierface
Réquramenly

Eelaoting the beat appreach For veu WIME mud elefproceees
intarfeen (dizerots communicabian ar bledde tianefar) dapands
Wpoi Fobr proced and its Eedbocl requirements. Fuat you
ozt determine it Fou nead & single Ldiscrehe) cooepl'rpec!
decizon ek thapection, oF i you nead mors spacitic (Glack
!rakefar informakian, auch aa A list of tnel-specific
acsoptireject derizinas, allee af' tool-epecific numerieal
mensuremen by, wbe. Thess choieas ana discuaeget bal o

Lising Discroets Bil Commuslcedaon

The V2 module communizates 1 workpiees aceepl’rgleor
decision thrawgh bhe diserake Decwsien valput, You aoccee
the decizien oulpal Ihbyugh eitler of Bath the PLC wonkrollor
(diseraka bits) nr thrmogh the swingarm Dhecdaise werininala.

Mata: Ocher infumatiog, elar trensmitted throuph PLC
contreller diserete bit, pre discossd lakar an this chapbet.

The eciefon outpuk signals a reject if aoy of the acceplance
raope k=gl for 1he e gages, windowa, math toole or
bl ghineae probe fail

Discrete decswon informalion ia idas] iF 3o aoly nead L
idantify unacoeptable onits from produclion, ao0d de ool oeed
infarmakion regarding the apecilic vaase o the palectben
Thic iz practical for inspection of workpieses simply for
complew=ness aodor correctoees ul ooy, ol [ur
eliminalior of an% ubaoce ptable pack rom produwetion.
regardless af the= specific park law.

L'sing Block Transfors

¥ o can s block transters tnoeallect spectfic intpecticn
reaule values or slatisties from the VIME modale. and won
vatl find out which epercific inspestinn toplis1 feilad per
[nspection. Thls eon previde 2 mors canpreheneive
enforynation pradfile for vonr inapaetinn,

You can piso u=e block tran=fecs o colleen 3 hd atora the
comRAguration dats from the VIMZ medule, or to dowalnad
Meerite™) 2 stored configuration fren the PLOC 1 the T2
maduls,

The Eock bransfer anproach requires apprepriate nse of PLG
ladder Jugie and Block traosher peogtacomlg, 53 well aa sl

whdepstanding af bioary, blaary coded deotmal (BCDY, and
hezadecimal numbering.

Note: Thetronsfer of blocks regoires mecs Emee than
dizaret= hit epmmunicaticn, and may edd ko the iospeclion
ryele tima in high-spesd spplications. This ix & considecation
munly tor high-apred nppli=ntions (reer 5 paria’secand).
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Defining Yaur interfane
Haguirermenis
[ Gartih i Lt

For evacnple, gpect o Beasurement fredback vou can
eillesk Frora che WM madnle threugh s Tresulta” hlnek
pransfer include diaceats blk apcepbivesck repults for theas
booly-

s Prghtpess probe
-Windows 1-£

-Aond T flaot pagey
«Lioe gages 1 through 22
- dlath tools 1-12

The pezulta blocke alzo provide measurcments sueh oo;

» Brlghluess peolse gray level, feoom O te 256

- Window ares mmeasnrements, from 0 co 51, 0?6 pizsls
X B Y mape messurecten b, froon 0 te 255

- Line gage measuremants, Irotm 1k to 3548

- ¥ath tanl resa s, Frome 11 1o &85, 535

The commatuds required for the rollestion of the abowe data

by o I'LC pontroller are diseassed in Ghischaphbsr (5=

Chapter 15 for aimiar information rapanding a haac
connected throogh the RS-Ad85 s=rial pors). The menogemani
wod processing of suck daka, however, :sbevand the scope of
this manuel. Manysaftware hardwars, and
commmunications products are wvpilalle for thia purpnsa,
Contaet pour local Allan-Bradley PLC supplier For
infarmation on data management snd information
Jrceees by aplioms L 1he PLAC cogballe:

Diserete Bit
Communications

Thig geetiobn daasribeg how to transfer diacrata date Humogly
dis-rene bat transler wikh the P10

Eight discrete bit linss are wsed for commuynicating discecte
bt inforass oo betwaen the PLC and dis YIS weduls, You
wan 08 thess data linea for tranaferring informatiain bo Ee
WIMZ wwodwle (ciacrery dit pabpety] o for colleciisy iofoma-
tion [rom Ehe VIM moduie (disencie bis frp i), The diecrate
A cuiputs are waed by the PLC for conboo )l logy somm eni e
wan: and operadan of the YIMED modole. Tha dizcrete bz
Ihpate are nsed for ovtowmiuhicablng dlzersts cesu lls and
%JL&EI.LIE slatlus inlurmutbion from she VIME module to the
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Riscrele 6 Addrecssing the Discrete LMts
Commuiicatians  Tahles 14,4 and 14,1 list tha disereke hit ssignments frr

{eantinyesd) comumunieation betoreen the PEAC and the VIMS modole.

Figiiras L4. 1 rad 4.3 illnsrste addressiog diarrets: hits ta
inslude rack abnd aedule!group aumbera.

Mile: The it aderessiog shown un this chupter is baxed on
Trero-alol sddressing” Por ather aeld pesming schioeries {onm-
alet and hkalf-aloty, referto Appeodix F

Table 1d.A
o Wi L VMgl thiagrin Bt InpJ i 09 v Pl
I=LUT AT
! AODRELS FURETION
! o i Meahile Faull [ = Reaning 0K, ' = faadl)
] “1 Larfiguratan Fault |1 e Cealigeratipn DK, | = EEFROMICORFIG. ineahi |

I—— T

By 0 x Seady. 1 = Buml

15

c Dricinicin [0 = dcrgpd, 1 = Negechl
2 Frobe Brrae o = OF, Rormal Operation, 1 = Erear, Brobe Oul of R2ncs)
| 'S Ay Moot Emor (0 - OF, Movmal Cperateon, | - Erros Curas Range)
& Pesereed )
‘T fu_rrli_gqmiun Ausyih= Amady, 1= Confige rat.oa Doenlonn ln orogrs)
Table 14.B
. FLC Ddderede Wil Qutputs b the Vitd2 module
QIUTRUT AT
AODRESS FUNCTION
pLL Unlack {0 = Lok sha Moe JleCdable Pregrme , 1 = |JI'|||:|-|'|':|' rarla F'rm:r'mg.
1 | LastBlackiD= Morlasr Wock, 8= Lied Slock] o
L - ract Cpnfiguration (! = Corfigaradan 1. 1= 'Enrﬁgur-:ll:ln:ﬂ II-
12 Sedact Blgeh Typa (I = Conhguratian'lesults, | = st
[ 15 Lght Per Emudation (0 - r anariian, 1 = suarbonk
15 Triggur §0 m SN By, 1 = lin bialg 0 huggiuction Tyc b
Rirery MO0 Remults (@ = sandarg Elnary Numbar Farmac, 1 = BCD=ormai)

Corfiguraticn Slorage {0 = Rald Sherage, 1 = EEFRLDN Sloragel
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T4 5

Figure 14.2

Discrete Bit

Communications
{eantinuad}

Flgure 4.1
bt A rser e 54 higrna fTor 2-5lot raeck addressing)

_ InputIT] or Cutpest {0

e PRack Na {1-T

fdodnle Grre. e bie 00-7)
' I i But Mo {18.174 dame Table 14 4 amd 14.E)
. _,,,-l""l-.,'.

XRGIXX
e

Wirsrd |T Bit
Aderess Sdcdrest

The PLO cantrg] bor sed rrgpas and eenirals IO e ey
threagh ladder lagle programming, The ladder logic rungs
muzsk be peogratnmad da rpad inputs and =writs to oubpuats.
These read and wnite uperabiong abe eontrolbted throvgh
Lt blion addreses prngromemod o the lodder mongs. The
addres: prsigEmants tvpically appear a3 abowm in Figure
141 apd Fizure 12 2,

Exampie Bit Addressing {fowr 2-alak rack smddraMibgl

- Ehfeaz TT T T BT 1 7.

M el LR |
013112 ] BEL ]
Y e Y I I I
NN G

Word hit vie ] v ] R ]
Addriss A hirets — b s -
Group Mot @ T 3 4 5 &

¢ = Qubput
Rack Na. 1 The ¥| M:Ers hgree
Madula Group bo. 3 Ay

", Rack Ha, 1
bt
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Dscrars B
Communications
Foantinusd)

Llserela Hil lbpals o bbe LU Contrallar

There are efght dizcrete [nput bits awailable throogh
the PLL cnntepller, “Thesa inelude [se= Table T4 41:

% 1Mcision — This hitindicabes the rasu L stats of the

inapertion, where 0= Accept, und = Hejeck. Fur
(napeetion regulbs, vead this bit immediabaly afier the
Hua vy hit goeg feme "1 b "0.T W hen thir bit = 1, the
Lec:mon LETF paes 00, When Lo bul elabie gees 1o L7 il
eamak [hs 51 " 17 et anoinspactinn Snecr pt™ deciaion ia

mude by the YTM2 module,

#* Dusy — Thia bt iodicates the VIME module inspestion

gtilus, Whers = Heady (lora Loiggers, alid L Buay
[conducting an inspectan). Thie bit (e z2t jusk after imags
ey ueselion hay beyun. Monibir Lhe slalos ol LIl Leil, b
determine whes o raad the Dagteran bk pead the Decitan
hit immeinbedy after the Sysv hic gt Fmm 1" b0,
When this bit = 1, the Sury LED quoes Oa I oke: Thes oit
k6 alzo 6et when the YIM2 maduls is o sstup mods).

# Module Fault -Thiz bit indicatee the herdware operating

reabug of tha VWIMZ nwdula, whara 0 =10/, and 1 =Fanlt
When thia bil = 1, Aw beguers e acoepled. Moenrtor Lhe
At buLd of thie BEL boodetamnlne whatlier cha WVTHT2 modu le
by i fault onod i5 oot functioniog. Whep this bit, = 1, the
CPL Fowls LED gues COw, Alai, Wi Derewon anel Oy
matpuats ga G

# ConfAguration Fault - Thiz bicindicates the VI

b le o g ldon slatns, wheee = O awd 1= Faull.
Afaultrmeans thabelther of the tero ecnflgurailens (o the
YILZ FEPROM ‘s ot valic, ar that the dovmnlaonded
|:1:l|:|:|'g|.1r.a:|.t|'|:||:| data ix ontvalid, or that the skartop

ration numnber is notvalid, A lossof E:-l:ﬂ:'rsr during
w eonfigurotion downlnad te the VIMZ module wall al=n

rawaE 4 ombisuraton fault, IF tha Y2 medals indicatea
peonfipuration fault aftar o confguralion blaak tramptae,

it aboris the briosfec albecnpt, aod reloads Lhe braosber
buller =ich the peeviona wrking A M confTguration, Tin
clear thiz bit, configure the VIM2 myduie throygh the
light pen vnterface, or by doewoloading a wvalid

catfl guratino from the host. When thishit = 1, the
Confis Foult LED goes O,

Froba Lrrox -'This EllI:.J.IiI.I:Ll-I'.‘ElEE- the slamng ol Lbhe

brizhiness probe Tar an inepeceen, where U = reading
within rangs, and 1 = sural rapgs. Fthisblt =1, the

Olev izt DG alow & L [feject?, atd woother ¥igmo koo dre
evaluabsd. Wheo thiv bat = 1, the Aog. Error LEL goex
O, Mondior the status of thds bit bo debecein= when the
worttshage Lighting brightoess ia vut of acceptable rangma.
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CNsorete Bt
Commimicaiions
[comtinued}

® XY Fioat Gage Brror-'This bt tndizates the gtatne of
l:ha K and ¥ float gug= readings (br ao ibapection, wheee
= bath gages are wichin range, aod 1= sither gape is oal
n'FrnnEn rrthis inapoction. IFthis bit =1, the Deerstene bit
alza =1 {rejects. When thia bit = 1, the Aeg, Errar LED
gnraa. Mooiter the stotos of this bit to deteconins Wheo
th= workpiece pusibiooing s eul ol acceplahile rangs.

¢ Configuraiion Busy —This bit indicales “he atatua of the
monligwralive Jown oad pioceaa, wlhers =20t Dusy, and
| = Busy ithe YIME iz cumrently receiviog & cnaflputalan
bluck frac 1the Bast). 'Thia bl ls also setwhile the WTHZ
mwodule processes 4 block tranafer comumard (ces
“Comuuand Bleck™ this chupter), SWhile luabdt = 1, 1he
VIKT cannnt pecberm Lodpeelians, oF reseve another
configuration black Manicar the stotusof his wik ta
determine when tn resume inspaction ooggess, oo When w
gar:d the next confiporacion black,

[Hserate Bit Dutputs to the VIMI Modula
Thara araeighi aigeeabs antpig bics Available throogh the
PLC mntraller. These include dtee Table 14 B

a [nlock - &eert thig bik be unlge he VIM2 modibe Jn
vraer Lo eomiably cozieed (o block Waaler) son figeeation of
she YIM2 madule. Otherwiss setthis bit o (Hio peesvent
any Alleiyd aLconffgoving the Y182, This bt i= actire
ooly if tbe PLC ie the ealactsl mastar bost,

& Last Block - Aogert thla Bitjust bafere wou sond the last
black of n enefigurabann blecke braceder b Bhe YT
maduwie, (Hherwise sef thix hof fndl. When thisbhic iz
azzerted, the VIMI module performs an interosl
ennfiguraticn validation, then either neeepts the
sonfiguration, or Egnala a corfiruration fauif '5ee
Cokfiguradion Feult bit description). [£yowu da not set this
bt te 1 after & black radaler of o configuration. che
L anaferyosd dacs @F1 ok e losdad late the VB2 maduls.

* Selact Conflpuradow — Uae Lhla bit o saleot the
sonfiguration number when ou ars bronstarcing the
confllguration toor fron & YTE medule EEPROO
ronifiguration threugh a block transder read ar wrike Alx:
2 thiz bat when 7o ame changing the stariyp
epmiigaration through a tammand block trensfer, Assert
thie L to choeas Conligurakion #2; obherwise_ sot this bit
w0 1o choese Coali fration #1.
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Discrede BiY ¢ Select Hlock 13’[]113 Use thiz hik toselert the type of bk
commiunlcations [configure ar cesults v, stubistica) you wish to read from
Eoam it k) tha W V12 mececin | Ju sk hetiors vona uzs g hlock renster
"rend * mormrnand. Scl this bit to 1 to select statistes:

otherwias, sat thiabit to 0. Note: Thie bit iz anlyr effective
iFthe V1ME moduls is runoing io “learn moda. "

* Light Pan Emulation — Aasert chis ki ie change the
rmynilor displuy when the VIM2 modulc i3 in the run
rupde, Agses g thla blbhes e vaone eflecl @ Jepnssing
the light peo tip (chot s, the YVIBIE monitor cyveles throngh
the slx dlaplay odes — see Chapter 6 oF 13 fue cuwre
inforrmatlen]. Mota: To repeat Lght peb atoalation, v
i at gel this bit to 1, vheo te D, then ba 1, theo to 0, 012,

¥ Trigger - Aszert thiz hitbotripzer an inspection cecte,
Acgerting bhis bur hax Lhe same efient a5 rhenging the
triggerinpot statae (on the soingarm) o high: Chat [=. it
will inikivte An inspeetinn (providad the VT2 module iz
not busy or (e nothelng conflgursd). Te rapeat the wigpor,
yoa muant sab thig hit to 1, than 0, Hen Lo L, Lheo w O, etc.
hivte The SWG TRICGER LED does na t d tr tha
dizerate hlt teigger aignal, Adao, thls bil v ooly sffective if
1he PLC ty the wzlected musier hest, aod if host triggaring
s selectad (see Chapier TY.

* Floayy/BLD Rasuig - U 1hs bil when ceading resulis
blacks to select tha type of numerdeal format For the moyults
data. Set thie bl bo 1 16 aelect binyry goded decimel
(BCD); ptherwisa, zet this bikea ] te zaleel hinney. Mote:
Slabizties daty is paly availphle in binory format. Thiz k4t
i% igdwre=d when reading stabistios blocks

8 Configuralon Storoga— 1 =z this kit when pe11 zand 2

eonfizneation block trunefar "read" or “write” bo the VIM 2
modueds. Set thiz bit orth a block tennnfar pElte b0 indiwabe
whather the cobfigaratios 8 Mored onky in YIME mdiie
RARI (07, or mlan dn one of the twe EEPROM

conflgraratiena (L"), Bel this bit to 1 with a bloek tranafar
rend to indieaee the conllauralion 14 read freo vo= of the

{wo EEPREOM enofigernti ans (setting this bic to “0" ta
oelert BAN isnot 2 walld aption for blodk transfer reads!.
hoter If you =at this bic to =1,” wau rouac also lndicate
which nf the e EEPREOM configuabiong you pre writing
t0 o1 reeding from by setting or elearis g the Salonr
Corfiguretion bit.

TT3a thie bil aleu when vou sand the command klock
tranafar to lead an BEEPEOM cunfigurabon intn RAR {the
warking conflguralion?, Jetchis bit to "1 w indicata the
downlraded EEPROM canfigurction is tha new dasignated
star-up eonfiguraton. Dtherwiss get b "0
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14-5

Bit Manipulation

Thers are yeveral wavs to conlnal the aperation of the
muxdule waing pra]gramnﬂnz toala in, tha PLE cootroller. Ooe
w3y i b mani polate s 1 ihe discrets bit commanications
xet. ond to conbrol tlegering theeagh laddzr logie
PIDETUTUTINE.

Many PLC controliers bave a Bit Manipulatioo Meaw whuch
can be wsed ta foree the WIRIE module con Ll biks = 1sted In
Tahie 14. B ag the autput bits, Thiz exampls weesa PLC 2005
anid T} progremumiog terminal. Oubee PLAC contiollers moy
e wlightly diffecent.

T azcess the Bit Manipulation Meny, prezz SEARCH 53 o0
the T4 termminal, The Bit Menipulotion Meop will be
displayed a9 shewn it Figure 14,3 The buts are Yisked 10
octal furmat.

Fugute 14,3 _
FLC Hit Maniputinlan blawvin Byad oo Foree Contral Brts

BIT MANTPULATZON )

WOED ADDRERS: 0011

BIT WO : 17 16 15 14 13 12 11 10 07 06 0% 04 03 DZ 01 OO
STATLG : 0 0 1 0 0 9 @ a1
FORCE =

o011 4 Dl

REMOTE PROG MODE

.

-

[n this oxpmple the i1 04 wead ad tae word address. Tha
addrees vou e will be de batritined By tha lecation of dhe
VIMZ modais in Foor [ chassis.
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Blt Man/pulabion Example 1! Locking and Ualacklng the YIME Moduls
Thie kit 1z anrly alective 17 the PT.C g tha ptlectod master
hest, Mave the cursar to the Dinfost ot e 1o Table
14.B). I'reas "17 to unlock the madule wand maable light pen
prograuuniye@. The video mwoaitor oA ll disglay the tiEle
hanner, T'rees "IF tn back the mordale aod go e con mode.
The titla banner will disy ppear from Lhe viden mudilar.

The Uulack onkpot bit isused to mondral aecess to the W12
enobipurmtinn data. Wheo the aperbor wanls besoter Lhe
sebup made, the PLA cnoteeller must get this bie high. When
the operater unlocka the VM2 madule with the lighe pon the
SEE-NT Ar2samM 19 eparked

Male: Ax loog oeshe Lindock bik s zet dow {01, vhe pead ule's
ronfiguration data cannat be medi fied,

8t Manipulation Examale 2- Rapfd PLC Spctermn Tnggenng of Bhe W2 Modela
& simp'lq' twn-rI g PIMATLM ran e wsed Lo ropadly brigEer
the VIALZ sysbem Inspecton cvela (sar: Fignre 14,41 This
FHOETats b2 anly effieciive 1f Lhe v LN modeia 1o get 5o the
PLC iz the masler hoal, and ea the yus mods trigger soweee i=
HOST TR § s C-l.'l.!_‘p‘l‘.ll.‘ 7). [n this progrem. the Busy hel ix
wzed ko drive the Trigger bit. This fncms nnoscillatar which
rapidly and contineouely trigrara the madule,

Figurre 14,4
Rapid Flring Undar PLC Cantrol )
viMe v e !
Ao Ber el
114 At
[ | £y
L
Ld 10 |
Iz V2
L {gger
110 At
{
vd { )
1 N D145 Lh

T'he asrillacion is shnpped ehen tha modn b= is nnloeked by
pung L due toan ACE EEREOR (hripghtaess preobe oot-of-
ranga). The law van s limil [ar tha hephiness preeha ahoald
be =&t i & aumber yreater thyn 10 bn @nnble the shoc-off (e
Chapler 21,

Tor terats this while the program (v running, discoooect the
camers edable: the ACH EREOR Hght entoes: on dus b
brightoom eut-of-range aod inspeetions amp. To resiart the
propnaen, fore= the ngnck hit bhack 4 e,
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Elock Transfayr

Canfrguratian Elocks

The PLC ¢an exchauge data wizsh VIME moduls neing bleek
1tanafer commatds - block ansfar "read,” and black
trunsfer "wrte* Blook eabslers a1e comieslled from the
PLC controllee uslne ladder [ogle pregramming Theraara
tour {5pos aF hlacks whirh rnn be traoxferrad = roqulis,
siehetics, configurehon, und cosrmmal

A block of data can contnin op ta 84, 16-bit words of dasa.
You deline the tvpe of Block, for the o part. by indicating
the hinck longth (number af words). Gther requirsmenls tor
the specifying dul=reol bluocks are dlecissed tndividoally For
qach klack |:_',.'|'|E.i11 tha Fnllnwinﬁ sectinme

Takles indicating block traneier daka az3ipnments ara
proeided in Sppetdizes BLC, and D) Ear confizaration.
resulby, aod stalisbics data. Tlae dats o data blecks may be
assivlied Lo elther bt or word Lcpetnents. Jome inforna-
ko, such ws oo peeeplireject desicdon. requlees ey voe bat.
while other informaton, 2uch as a measuted walue fres toal,
pequives & bybe of infermation (B birsi ot & fwl| word,

Canflguration Blaeks contain information regarding the
VIM L memdnle confizuration, This ‘afprmatino enn be rond
From the VIM2 module. ne drwoleaded bx the YVIMZ moadule
lzee Appendix B for the rontenta of the confignretinn blacks;,

The YIM2 modale can atore twe confiparations in (k2
EEPROM merry, atd another eonfigaration (the working
cobdpueateind oo i walalile BAM joer oy, YV gelact
which wwaliguration e e2ad v ke hrough bae uas of
diserete bits, Thern wrp cpur Blupgks per configunslion; vou
gelect Which block of 4 conliguration You ars sreibing ae
rending by specityingthe hlock lenpth (thet (s, numoerof
words - 3}, A2, B3 or &41:

Canflguratinon Black Gne - 50 Warda

- Triggcr akatus

- Etmbe tatus

- Fun-ume image freaze statos

- FPrnba poaition and acaptanse rsnpadate

- Wiandow conflguration daea fas wandomwa 1-4

Configuraton Block Two -6 Wovds

- Lamd Y Flaatline gare canfiguradan dake
- CanBguratlon data bioc iune gages 1-10)

TCoaohiguration Block Three - B35 Words
- Lonfipuration data Far Jine papes 11-22

Confguration Jlack Four- 4 Words
- Contizumtion data fnrmath trals 1-1%
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Lonfiguration Blocks
{oomtinumd)

Reading Cobfiguralbon [kaia
To uplond ennfignrabion data from the VIME madule 4 the
PLC, use & bloch transfer "read" prmmand. ¥on can nplose

soy oneor ll of the eonfiguration blocdke, as required. You
can ooty read ane black or o bima.

You connok regad coe M patation Blocka while the VIME

It ude i it sefug made, IF the PLL is mastar hoet, it can
tead eonfguration deta during eilber cicadiby (unlocked.
and vok in setre mede] or run maede. [Fthe PLC (2 ot the
rni-':al::r host, ib can read conflgubalivo dats undy Io staredhy
m

You can read confipuration data Prat elcker of the WIN2
madula BEFBOM ennfligurations, [n deing 3o, foreach
confgurata block vead, your program won bl ineloda these
steps:

1. Il vou gre attempting to uplead & canflpacation while the
YIMY module is ruening in tha Legen iode, clear the Setect
Bloeh Type diderale bul bo specily corflguration blacka (and
nog pfaiiatied).

2. Befoey awuwding tbs Uluek Lraoefer command, set the
Configuratinn Ztorage diaerets bit te 1" vy slecl
EEFROM renflguratlon daeiblog thiv bit ko ™0™ o select
RABL 15 nat a valid option for block rraneler ceods],

3. Sat or cddear the Selert Conflai ratinn diserete hit b specify
EEPEOM conbiguration 1 a1 2,

4. Select the confipuretion block vou are readlng by hlock
ketyrih Coumber of words — 20, A2, RE, or 64,

£ Monltor the Busy dizerabg bit, and wait watil Besy discents
hitiselear, indicating the VIME mndobe status is not bamy.

6. Monitor the Confeg Busy discreta bit, and wailt aatl]l Caxefig
Buay discrete bit 13 cear,

7.%=nc the hloelk ranafar Fead command.

8. Monitne the Confir Pusy bit. Wheo it isclear, the block
brwoslgr 15 emmplate.
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Writing Conflgwration Data

Te downbead configuration data from tha PLG b0 the VIAIT
road wle, wee o Bloek tyansfer "wrioe® cormrnand. Yoo eamn
dovmload any onearall of the eamfigaratinn hkaelkea, ae
required. You cha snly wilbe ene Bloek aba time. Wriking
configuration block La alloweed endy whils the VI L tiid i le
ig in etendby maode, and if the PTL ©s the salected magter
bost,

You can either write ooy wthe Vibl2 module FAbd
conbiztrailon, ar yon can weize toe EEPROM conbguration 1
or Zin additing to wotog tn the BAM molizuration. In
doing &0. for eack configurotion blyck write, your progrym
muat:

1_Cherk the [nieck discrabs bik: 3sk 11 ik 19 oot et

2_Belore gending the blck {rangler conomnd. sel or clear
the Cadfigaration Sterage dtgoreta bt v pebect aither RAak]
only or RAM and 8 :an EEFROM confizuration,

Note: Confpuration date stored inbo EETROM tokes
abaut 5 seconde. When mofiguration data is stored in
B onky Ehare 12 na such time requirsment,

. IT yoy smbect EEPROM b abe=p 2, 2130 5et ur cl=ar the Selent
Configprahnn dixerete big tn specily EETROM L grd,

4. Eelect the sonApuration Block Fou are writing by hlpek
length inumber of woeds— 30, 63, 4d, or&4).

T Clear the Last Bliekdisceets BIL1E Ron ave Bon zendibg Lhe
Lagt black, Qtherwise, seb the Loyt Bloek diseoete it

G, Mrmiter the Beey and Cowfiguration Guay bik statis; wait

until the== hits axre alear to send the black reoser write
cormrnand

1.8end the black ramafer wrte command.

& Mooitor the Corfig Busp bit. Whed ik is¢hear, the block
transter i9 oempletse,
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Facolls Blacky

The rexults blocks provide spacifie resa b data dwr eich
visinn #anl (ran Appandix{ for s eemplate listing of the
volten ta of che repalks bhoolizp The eezulta blocics can ooy be
read fron the VS mgdola: oo cannet write rasulte blocks
b the VEM2 module, There et resulis blpcks - Rosilta
Bluck 1 {69 warda, all reaulte 2zcopt malh teolal #omcd Besnlis
Bloek 2 {13 wayela 1natly tools auly). The PLC can read
rexuli=anly while the Y TM2Z maduale is in ron oasde.

Elock Lenpth

You select which reznbis block wou are resding by sparifyiog
Lhe= bluck lengith (lhat L umber of #ords). Yoo specify 13 1o
select Eesnlts Blank 1w,

Th palact. Temilts Tlacd One, spacifr any oomber of woras
Mrom 1 ko 58 fexce pb 18 a3 300" The PLC wik 12ad that
dmcnnt ol wnsecutivs wioede 1o Beqalls Blocl Oma, starong

with the first word.

*Mole: If pout gpecify Si, the PLC veade the conflgnration
block of that length; 3 o 5]'|-r:c'i:Fl_.r 13, the PLT reads Heaal ly
Block Twn{mmly if it math tr) is ennbled; othersiee the PLC
readathe first 14 worda of Kagult Block Oned, You eeonet
read & partial portion of Besalts Block Two,

'The resilis Ace provided 14 eithear Binars, ot Binary-coded
dazimel (salectable chravgh the 2 inare @ Heundes hitk.

Resulls Block One - 159 Woerds

(wirdy 1, distirats resunlisk

- The trightnass probe (in rangsiout of reoget

- Windown 1 through 4 (acceptir=ject]

- X and Y Float Hioe gages (in rangefout of range]

- Ling prgms1 thringh 22 (aessptirepect)

(words G085, mensured vilwes):

- Brnpghbmess probe hnvinanes Leval

- Pizelwonnts for windowa 1 through 4

- Upper and [ower fungtinn results, X aod ¥ MNoal gagey
- Upper and lower fonetinn reswlts, [ine gges 1 through 22

Hesulis Biock Two - 13 Weordz

{wiord 1, disereta resol a):

- Makth Lyl {1-12) reeu] bt dacomphd et
(weinrds 213, actunl values):

- Wathtool T1-12 resalts values

feading Resyits {1ata

Toupleod fesults dato hmom the VINE modale b the PLC.
wse i block ranster "read” command. You can only reed coe
block or partinl block 8t 2 time.
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Eaeplir Biocky
(dualy 10 1] P

S1airsiics Biocks

1d-T5

It repding each resulis block, your progeam e

1. Before szending the block teanafer eomenand, il you are
atbemptioy t uplaad regulfe Wwhile the VIR2 moddle 12

upecating in bhe “lesrs™ mode, elear the Sedec? Block Trpe
disrrete bit to spertly results blocks lund oot stiztics|,

2 Bebur plear bhe Benp B0 Resadls diserete bik b selset
bioacy o BODY resulbs,

Z. Belact tha blosk you sre rending by block leoglh.

4. Monitz itbhe Besr dizerebe bl akalea when it changra Roen
1 to [, send Ehe bheck transfer rend ammmnnd,

3. Moniber the Cowfig Besy bic. When it ia ckear. the block
transfer is complets,

— .. o — — ——

The sbastios hloecks provide da b B pach viglon Eoal
cullected whule e VTR S medule 16 roooog 1o e Meacn®
marla, The statistiza biocks can e onlyr be 1oad from the
W1MI% module, and cennot ba written to tha YVIME modula
(2os & opeddls T far a coozplete Llatiog of Lbe conterie af che
aterialieg blocal, Tha BLAO con cusind gttt akive vaniy while Lhe
WIME module (s renning in lezrn mide, Thers are Four
wbeklelins ko ki yuan gebeel w ik alatisbics block wou are
raading by zpecifiying the black length [Ehat i3, numbere o
words — 55, L2, 462, v Gl

Stadstcs Block Ope - 15 Wonds

- Muymbaer of teiggars
- Muomibeer of Leygge=s Failed

- Nuomber ol winda @ Farivees, windows 1-4
- Numberof ¥ ond W floas pepe failores, upperlowar
- Mumber of line FAET faikargs, 1-23, upparlower

Swatintics Rlock Twan - 12 Words
- HNumhber of math ol feilures. 1-12

Stwtstics Block Thrae - 52 Words
15¢atsTes — ol E, flnun, avernge)
- Brightess Probe

- Windows 14

- Rund ¥ oot gopes, upperlower

- Line gages 1.14, upperlower

Stadatics Bloek Faur - 80 Wards
Meeatisdes - pilnli o, inekidim, averige)
- Ling geges 15-22, upperlowar

- Mathtaolsl B2
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Statishics Block=
rd-LEL T

Reading Siatdstos Biata

Tnnpload statigHos: data Mrom the VT2 modiale 40 the FEC,
uee a Bieek transfer "rend” cnmmend. You can wpload an
ot e el O bhoe sbatistice Blocke, as cequir=d. ¥oucon oo

read ooe hlack at a fima, You ean only read stabistics whi'e
the YIMI mudube 1= runoing 1o the "lea-—n" mods. The
statiztice ama provided in binsry format only.

For each statigtiva Block read, yaur peegram must:

1_Before sends oy the bloek transier command, saof the Felect
Hiogk Type discrabe bit to apacify stabatics blacka fand oot
eonfi Eure o or resultal

2. Select the gtatlzics nlock pou ate readlng by Blovk lebgLh
Pl of porde - 35, 1382, g A,

3. Moniter the Baury cisorche bit statos; waitwnkil the it is
vleaz, inticaliog the V102 module is oot busy.

4_Eend the black tonndfer read commood,

B. Blumitor the Corfig Busy bit, When iiis elenc, the hlnck
transfer ia ootrplete.
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Command Black

Tha 'L ean seod & “coltunabd™ block tothe VIME medule
using u bluck lranzfar "write™ commend in ardar to chaoges
tha working configurebca. Yo gelact the new working
sapfigurotion by setelpg or dlearing the Selent Canfiguretion
digerets bit before sending the gacourand biock to the VIMI
module. ¥ou can also use the caomomand hlnele bo react the
VINE meedule statiztics anly (Mois: The stubistics are reaet
putomntically if vou use the commaod bleclt LrakhsPer to
change the mnflguraden. or if Fou write s configuratica e
the ¥IMV2 module), Table 144 shows the vuoeosaid Biloek,

Tabla 14.C
Zammmand Block Trensfer

Command Block Trensfar

YUORT
[ 1E Barsh

BIT
wCezimal)

FuNLTION VaLLES

1

L Conf parauar Chanpe [ = Hackaaga, o m Chanos

1-F Férirvidd fof Fulyure Eapdiion o

& Rl S Lalasling [ wNpcharge,® 1 = Resstalivtis
.15 | Fezarvad for Funurs Expandan 0

1-5

Favarvad far Fulure Eapaiasy Tars>

*mot=: he ctatissics are rezet whaeuer bt 05 set ta 1, wahether ar notBHUE 50 13

Writing the Command Rleck

To downo lond the comroend plack data irom the FLC 16 the
VEME sedula, t2a o black bramefe "write " command, The
VIME miodu e meeat b in staradis mede, and the FLC must be
the selacted mescer host, inorder Jure tae PLC to wrize the
catumand block. In weiting the command hlack, yeor
pregram wenld inelndag chase ateps:

1. Chocls thea [Taiock digevata bit, ond set ifnote=t bo 1.

2 IFavonliguratlon change ia regucsted in bhe commond
black, set orelenr the Select Corfiguretion diztreta bt t
sabect the ouw workiog cenflmaration fom ethere
EEPROF tonfiguration 1 +r EEPROM configuratlan 3.

9.IF 2 conNzuration chanma is requestsd in tha cmmand
bleul gl o clear 1he Corfl e rade s Stonmme bitdo indicabs
1F the g lectad EEPROM ton aumber i= to
gnwed s the new start-up mnbipuration aumber.

4, Select the command bleck you wee writing by block length
{oumber af word=s = 5.

3. Monitor the Confiy S usy nnd Hou sy bite; wralk ontll theae
bits &re clear to 3end the hlock transfor write command.
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Biock Transter Example  Agexomple of 2 reaults blpck tranafer will serve a=an
avarnple of klock transfor poarrmaning. The PLG program
in0 Fignre 14,3 reads Ehe Liat of reeasu ravnet L regu les for each

inspertinn parformed,
Figure 14.5
o FrémRunning T imer
Elllé'l.? Tnirler Y TM2
| i _ﬁ? Latzh TrEgger Ir‘i}-ﬁw

/4 (13—
2 1 15

Set Block

Twpa
(L0

(u)—
-3

Fl:?lirnlr_'.r ggh&ct
Eﬂg’i’iﬂ fiind
_I ) { )_
a0 15
EIHE‘ T'J_ll'-il’
Tu[g[_'r;r' Unlatzh Trigger rﬁﬁ“
— — fu )~
1 15

_I_.‘r'_:ree
132 iz
| . —_ {Tﬂﬂ}—
L5 A1

FR C33

— P.I:| Xix |
ViMZ rTmer

Busy Hone
110

032 o10
—/F— | BLOCK NFER REAL  [=—{EH =
i3 ¥ WAL CO30 e
WLOULE : LCx]
LENGTH: 59 1
FILE: 0s0c-0872  f—{p
07
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Diyplaying the
Rescrlixs Blocks

Todieplar che contents of the resalts hincks, place the
Min¥ing raesnr nn Ehe: hieck teanster instruction and press
"DISPLAY 0.7 Figurs L4.6 ahowe a troical cesulte black
writh razialta digplayad io Moary fcom. Figure 147 disploys
Lhe same resulis bluce 1o heradecinal form.

Mrtice that the display in Figues 14.8 15 yodated with evary

Inspection crele,

Flgura 145
ERzulis Blgek ifplay inEimary Farmat

L%

RUNSPROGEAM WIOE

EINARY DATA MONITIR
BLOCK XFER RESD

MOOLULE MDR: 10
FILE- 1000 1234

POSTTEON
nnl
oo
aod
ood
nng
anG
7
[T
g
oLl
ol
1] o
0l
ol
015

FILE DATA
QOCCAI0HD Q01 LOK]
a00oo01010 10000
COOCO0MW] dO0HIDO0E
COOCA00] J0J0000C
SO0 QMG
LOD00M LD
DO QOMICEHID
OO0 IR L
001007 ~O0kL111
DOCOCO0] L0100
DA00CA L LARIHan
DAOOCA0E Cam] a0
eI 1110111
aotcan talaalnl
DJoboaco 101l1daoo

Réutts Blook Formai

The humerc] measupremenis io the resolks block can be
scut oy thg PLC egntealler in bdusary or bina ey coded dasclnesl
(BCID) lormat. The fermat iz seloeted by digerete autout Bit
#16, If1he odbpul is sel wwane, e rezulla will be oceoatled
as fourr digit BCO numters. 1 the cotputiasct to zero, the
mapzursments will b= fovtoa sttt 63 16 Bt buary nambess.

If vou gra oot fandlia: with the fellosdng covbbing 3vawerms,
reter ta your PLOC programming manval,
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14-20
Rasories Bk Formiai
et
Fipurm TaT
Rasulw Alock Hepday In Hacadecmal Fowmat
f HEXADECTHAL CATA WO TOR A

BLDCE SFER REXD
MOOULE ACOR: 110
FILk: 1000- 1034

Fild .| LN FILE DEIG
10E AL
o7 L
3 a1
9 JEF
ol G
r1l q000
oLz a0ac
oL3 NGEE
0id aoeE
LLA oogs
EHS oot
QLT noa0
(L] O0LC
Ol9 ODEF
Qg 10t1

FUH/PRGEAM MGOS
M iy

Biock Transfer  There are Tour rumbegring 575tams wsed »ith programmable
MNumbering Systemis  contmollers. Thay are:

-  Binary
[eoimal

- Dhetal

- Hexsderimal

These nttnbar og eytteme differ by bre counting bose used
wod the resuliant differencea in place values. The decdmal,
octal, aod hexagecimal numbearing yyybame are represantad
by binary bit seta ok the PLC soatrotiar karal and canverted
P diaplay. Thismdiny is refermed w asbinary-onded
deaimal (BCO). bitvary-ceded cetal (BCOY, a0d hevadecomal.
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Biock Tranfur
Nermberimg ¥ psbenes

(oortfrram)

Figura 148
Rinary Mumbering

e

1x27 2 128 128

12325% = 6d (4

| Trd5m 32 L EP

[T ]
1

On2 = 00 il

1x23

B B

———

122 d fod

Tk m 2 ooz

1eIF o LIy

; Backa 10 walsa = 2384,

1 1 1 4| | 1 | 1

An =Bt Byte {Twea Bytes Per 16-Bit deed)

Rinary Farmal

The b:nacy numpeticf 2satem wesd & number act that
consizts af twe digits: the oumbecy 0 and 1. All inforuiacien
L0 memory (6 slonsd a8 ao drtanganent of s and 1'2 Eoch
digit in a binary number bae e certaio plecs value vapregoed
as o pawer al two. The decimal equivalest ol & bunaey
putter i computed br muluplring each binasy digit by i
rorcespanding place value And adding thess outnbers
bogelher, as shown in Figues 14 5.

When PLL cukpat bit 16 15 b $a O, the reaalbs block data
arill be tramaferred (o binery formot Lunsigried loteger)
Each bipck crmiains up to €4, 18-bit words. Bach womd
CORLAITE One O TLOTR TITmbera,
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Block Transfar
NMumbrring Systams

(o Lisaempef}

The foemata of the conbpuration, rezults, and statiskies
Haordes ars derRiled in Appendires B 42, mnd T1L

Figure 14.85
BLD W ord Format
"B LR T R I I (O T TR - S S S S S B
El- . - _—
Winid | : I 1 _
i A .y e A
b W ki
WEYL B[4 BLDZ BLD1
_ ~ J
Scale Factor 3 Drgit BCO Walue
BCTD Formii

Ei’D wards, asupplied in tha VIRZ syslem, bave Cwve pacls:
the seede lactor and the valwe, The acale factor p=wsed o
gllow & graatar rangs of nmabers than is possiblea with eoly
thyse dlptls, Thebies lo ke geals Beear allsor the tramafer of
oumbers thak ace 10, ard 30 Kmes gresber i Che g
digit value reprecented in the three-figit BCD voalue. The
Formeak of thie BCD werd issbewo io Figure 14,9, Tl Sliog
fartors veprecented by the Four seale factor bits (bicz 12
through 151 are:

Wis Mot Used

A 18 Mot Usad

W iy ekt 1 iF the value 35 171 0 the peloal velee
Zirwet b0 1 iftha valoe is LI bhe actoal valoe

Tha ramaining 12 bits are agsignad in groups of feur; soe
gronp for wach digst, Thias ix Bbeeauwge e tales fonr binary
number places o rmach a decimal counb of 0, Thy numbers

displayed im the BCD mode ace three digit anziansd decrmal
integers of O Lthrough B

The BCTY hity are asdyoed g5 foillows:
RCIEL ip the high order digit (bitz 8 through 113

BLDE s the middle dipit [bits 4 through 71
BCD1 L the low ewrdet digrit, (bits i thesugh 35



Chapier 1'4 integrabion with e PLL

Ig 23

Ekack Transler
Nermrhamnidy Spctams
deorranea]

Wou tan use XY Flmat Erree discreta bit io your PLC
program to warify that afl bool madings ara meported in the
restlbbs black. IMhotk uhes hit Lschear (0], then the regalte
Eleigk aed] e ieiite gt peat ks Mecan all coobled toeds, IT
the XY Flagk derar bitis seb. resulips af all Lools wnth shil?
cuercpenankkos aoalled Cloa L™ slakms sobecled | Wil Le wan,
and the correspendlb g cool atakus bits will be et to 1 Lo
indicate fallare,
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g4

[(Thiz page immenclonally left hlank)



Chapter 1 5 Using the RS-485 Port

Chapler Obfectives

In thiz chaptar we desaribe hoow bo:
® Configurs the VIME tnodole for sevial eommunication.

® Use ASCH or DY L pegiaeol eommunds §9 poriomm
Fungtions includiog uplueding ar dnwnlordiog
coniiguresana. reading resnitaar stakiatica dates, and
lakingunloeking the VIW2 modale.

R385 Commidrications

1sing the RS-447% part you can line cem mitecs whick have an
BS-485 port to the VM2 module, You ran alsa liok thoss
ddditlonad devrees, thmoph the uee of ap HE- 240 HE-4d5
cobvertar. to the VIMY modula’s BS-483 ports

¥ Competees with A3-232 ports
# COperator Interiaess such g Allan-Eredles Industrial
Terminala end mopoters arith serial parts.

& [0 dwsdiales such g the BASIC madale [Catabog N
1771 LR Ear ASCLL onodule [Catalog Bo, 1TT1-DA],

The BE~485 port on the VIMS maodale 1a dealgned Tor ball-
duyplex, poltit-toe poimt somaynl ¢a Lo snly.

MWuote: To commonbeate with tke VIR module RS 4E6 port,
o must aleo supply the ecommunication driver far your beat
deviec. Conbast vour locol Allen-Beadley ropecieatotise foe
moce infnrena bioo aa BS-292HS4ES runvwerters andyac
curniumica livo drivers,

ASOrand OF1 Pratorcals

Comchiarrd Awcifabdifty

There ars bova protocsl aptlona when var nae the BS-485
camubications poel, ASCYE and DEL. This ehapher
deceribea beth of thase options, Fust wedeaecibe the ASCIT
yrotoeol pnd then the DFL promenl,

~mrm

The availadnlicy of warh et awoms oo depends o the
current mode of the VIR modiabe (setng, srRdir oF FuL),

zod vpon whether or ogt Lhe seriil bost iy selected a5 the
mestar hask. The atipulabiens fic mods and Bose skakbus are
fizted in the dezoriptions for egch somamond.
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What Funcltions Cap 8¢ A host devies can perform the following functions threugh
Performed Over The  the RE-455 porl:
R5-485 intarface?
(biain VIME modaele rema iz ininmaticn.

Obtain YIS brndudy slabigtes infernntion.
[pland or devmload VYIRS noedule confiparations

Transder condigurmbiony belwess Ve WIE dued nle's
B W aenrlguracien and teo BEPRCOM confTaurations,

Changa run made display.
* Trigrer an inspaclion.

® Lack or gnboek the VTIM2 madnle b coo Lol acess to
the seup mode,

& & % B

WMI Modufe  IFvou sre wsing khe AS-385 pocs, Yo Banat oo flgure the
Canfiguratian  WIME medule, uxing the Light per‘mondtor interface, bor
Atruchions  eerial snmumunicedans, Begin by enabling wnd oo lighening
the zerial sommounicptions port;

Yoo Artion Comments

Pirk the Enwirnnmrnt i INbhe Motn tena =2 displayed, Bret aceaes the Sefup menn by
ewe bhe Sebtp ki fo 2oceaa pucking the S-E!H-,I]? icom (the "apen padleck™ Theo, With the
fhe Enviramment swean.,  Setap mann disp yed, pick the Ervéronmant ivan.

SeLUp M

E

. Environmeani fcon

9 =N =6 03 M L

Serizl Enable koon ~F + ™ Baug Rabe log

E OF | 0F1 setected
|§ 2 | Asch seiected

Fiek theEarial Enghle jivon i
select ARCIL ar UFL profoeal.
Erek ey Bowd Rat;  Pickoiog this ican repeatedly cyeles throngh the baud cate
B 25 Aecessary fsaf dre pplinng — 1200, 3100 4800, or SE&00.
B Perte FOF CORIELLER T .
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15-3

VINZ Configuration
fnstructions
foontirt e

Yoauwr Aclicrn

feck tne Haxt s Sinnda lme
EQR G5 MEegeaagry o peleed
the appropriots ey,

Note: When you seloet BS-436 cormmunleatlons, the data
formatis fixed a3 Mol lows:

* 4Dara Bita
4 1 Stop Bit
# Mo Paricy

hexb, select the master Aoel, oF gelact mo master Aost,
necarding towhathera PLC, or a serig)] dewice_well acl a6 2 he
master hosk, or 1T no device will be w master host. The master
Roat e exclugively permistad o parfors cartain Ranetions,
such as dewnleading eontigur ations or loiggering
irapectiong, & sobsetaf the pascter hrst faneticonz can be
Eerl-ll‘-rm'!ﬂ by & I"LL ar serial devlee sehich is vot tha mastap

et such as the callection of conf] puration or results data
(Mote: Tha mpesifie kgt and maode stipulatinns which sppls
when (BELLILE a cawurinnd from & 2aria. hosl are :'m:]ur]ns'in
thez chapter, jo Lhe deecripban for cach copamand?.

Lo e s

Pl'!h.ﬂ%uu‘ll'fﬂn selents the wizeler kos! (or s=loctn na woghes
hust]. Mubn: The Farin! Hodt bmo s oot aymilable aaleza yin
Hrzt erabic the RE48% port uslng the Seris! Kwihle loun
{desrribed on the prevlows popes,

Mha ] bt o S FLC [ rnapigr Bt

Piok tha Teigmer Bpuree

JCUn aF Recerser y i selecy
The o iuriobe o,

== Mo master host

+—F ol R3-SR e ire= b s igr MOET

Pieking the Trigger Source icon toggles the oo butwe=o
Hust Tregger nn?-ﬁ'w:'ngnrm Trigger, Motes T the Hes
Triggyr W 13 salecied, o mascer hogt must be select=d (L
or 2erdall, sinee only o madter bt cwn issne a rigger.

Trigger Sourca lean o ot Trgger

SW5
TRIG [™ = $wingarm Trigoor
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15«
VIM2 Powerup Sequends  Whan the YIMZ meduls iy powersd up, regardless of the
with serfal Device a5 ruagest hoeetgalecelon (FLE, scral, or nemasmer hogt it
MasterHoest  Oratcondocts a rumber af self-dingnostic kests The VINZ

Seral Line "Wake-wp™

mpdule plun checks the tao o Agaratans stared 1o the
EEPROM ef both o valicl, uhe 2elecled Starlin
Coafipuration i3 downloadad feom EEERIOM {o nAM tn
beeotna the woarking configuration.

If the aerdal e bas heen selackad as Ehe maaiar hogt, the
WVIM2 maodale writs far lwe seeonds Fer o eosaomsnd From the
serinl host nfter the dimgnostice are complete. If o command
Cruen Lhe gerial biosk 15 pod reeeived wirlhin e 2econda, the
WD wib] swtorwablcelly By "unlocloed,” and vhe VIS
mmodala will gotn steadby® mode, The seleetion of serial ling
ae the nasier hoat i3 malotalned by the VI Z modeeb

IF @ pomumg rd E2om BB geciAl hooed os eecerVed wiihbin e
serangds, bhe YTMEZ module will be Inpled and will a0 o run
made [unlass she ommand is the Lfedock command, inerhich
egde the YWIWE modola g ko abrnad byt made].

YNots: Rlardby ot e 2t Inbeeim toode of 1be WVIM2
meodule which opcurs upnn leaving ren moda, and hafore
entering cerup mede. When the VI3 medule ic i stendby
oeide, the Lidle badner iz displaved on CEhe moniloe. The
YTREE coeediile e ks sr.u::ru:..".[:;,- mwd: e,

4 The ViMI modale. in rek mode, 19 anlocked b the
meater bt

4 The VTM2 module i3 io sefee mpde, o mestec hest iz
present, the merduls in bvcked, awd 1o exit setep ncade by
prekting the B war boom.

4 The VIME modube 1% (o reqs tiode ond speratiog us e

skandalone onit, aedd yon1 pick che Maniter srreen obce
with the light pon.,

—_—— A - Al S — —-——

The YIB2Z modols dows nolk eoartin a1y e Lo L secial
lin= bor e e Lostegd, it waits untit an ioceming eignal
Tatecplvedt, and then ™walkes np" aud heglns L ecalye fhe
ineneming zignal. Sa part of the inital ineoming coneenand is
legt, Thus. each e & coena bnd 15 wetl Bie ¥ 12 module
will respiond b e ilibizl eumumang as thowgh iP5 gn invalid
oomumand —in [ protocol 8 WAK ig ipsued; in ASCH the 7
chracter 5 imneed,

In nrdar te amsymada i\ Ehe naragzitsy e garial line walks up,
tike gerial bosk we sk reapond 1o the initisl RAK {DF1nr 7
(ASCIN by sepeating the orgpioel commond,
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Serfal Line Errar Tracking

15-5

The ¥IM2 mindule thainiaing theme martars Bar the porpesa
of racking and handling commu nicabisn arrora, ¥ ow can

aeekss tha pounder dakp only by eending the Serat Lise
IMagnoser eombndpd. Tuu Zel colnber maxitnnoms wsing the

Seritd Leaa Tnetiali=afion mrwhatid. The putproe afthase
countars ind their maximum setiings iz dispnased below.

The [icsk coiunter trucks the ramber of comsecurioe Rrraoerags
rrrsschior, 3 0d i locremented sach time 3 meseage exchonge
is abarted ffor exemple, when the imitof HAKE. ot negative
ack neorle semants, ix zurpassad).

The somsaiiR2g EFFGReRIEE MEFARTeE CUNEEE 15 18520 T0 TaT)
when; s @wrcessful message exchange between the serial
hoat amd chee Y IS o le 8 ackieyed; When the secinl lime
deiver i initialized (refer te the Serued Lere Inuiolicoeon
cormmand), wnen a yeee-defined mpximum nomber of
nnrAentLEng BrFWLCIES MeasTaes hals een reached (reler o
the Serird Line [ntiealizalion command) or when & wsar-

e Bl medd tvanlinoae tovnber of (rzpeefion s bas been comspiceed
xino= the fust romct

If the maximunt nusther of edteeoicllof erroleour messIdes ix
reached, 2 condition eollead sevped Dk falore ooe1s, Wien a
sertod dine fadure opoucs, o second connter — whieh trocks the
Pk e P o AR PLad (R STk el = 03 SHoreoren ], Qe
comaeqiendces of aerial Iine foulere depead uvb whelber ur not
Lheserial line bogl iy bhe master host, [TEhe seoinl line hoat

et it Lhe mater bk, and & el line folluee ocmars, the
VM2 modunle contmues operating o run mede, but the
serinl e exenonicntion 12 shuf doomn, and this lcob -

REpoers oo the monitor (unless the Imege 8 "fogen ' which
necurs if the Freezs on Rajest mode 1= selected and a r=feet
oernre). Wil the gerial line is shot down, 8 third coanear -
which tracke he awmber of inspechnas semee tne Jaat rerend
Iira reged—iz incrementad. The serial line 18 ke nabled when
tha nember of inapeefions 20'kes e Lot age il Tang rest
colmeer redaches a paar-defitied nuavim im { cefer to the Serinl
Liwe Mreifiadizalion sonumend}.

U ihie serial lee Sroet e Uhe magbar hoat, and & a=cial lins=
feilure opours, sarial lineg commntication rameing ebobled.
However, Heis itoo 3 Fpewrs vo the monitar -

_____ B

and the VIME madube falir Mo asgection process, ionbil a
Uil ey Sope B reesmmd (oo Lhe serial bast.
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A5 Frotaco!

ASCN Protocal Cohiven oas

Thigsection dedeeibes the wse of ARCT protenol tnr
communicarien with the TTHS wodule, Loeludioy

descelpriony of e ASCIT vpmmends,

-

Int desaceibing the ASCIT proie] we uwe the fallswing

cotvrnations:
& AR AICTE counaneds kragio wiide the et plaresier,
+ AR corotaieds ave abawa in bold checactecs:
=R, CBT [CR]
# Moo printoble ASCII choroetzrm nec sk aa fnllows:
[CR] = Carnage Bepamn
[LF] = Lin= Feed
. = Bpace
4 TInleza_ isapeciflat, there are ne apaces betvreen
characters.
#  ASCT commands eontain only thags ABC characle m:
_ Digits 00
- Letbers A-Z Dapgece wiaml ¥ —, [aprel, and |, (oommal
L]

The ¥ is the repoat 20, an optonal parameter fr some
cimeinds which induzates cha number of tines che Y2
maciule il repaat the given conuskand. Yoo expmple;

= RRx.RD [CR}

The range for thie parameter is betywoen § wocd 200, I you
do not inchyde the rapeat count, the valne of 1 is assumed.
IF yuu uee the repe=ot crunt volue of 0 (gerol, clie cotuuand
Will be exeeuted mndelaitely {(wotil anathar command is
received). Dute: A repeatcount 6F 4 iz freaced a9 1 fue
Ehe commpnds,

WMok alen that when g repeat eounc ia oaed with any Rand
t:.-'_]]i-.: commend foot ineloding & exd Canfiguretan), khe
WIMYE meule wAll send the daca after sach inspection,
undl the number of regeals i executed, or wotil enother
R eod trpe command (including Head Configuranan)ig
racaived; the newly reonived cemrmand will thes be
wketttad, Comunande such as Prgger. or Changs Diaplaxy
Mode received before tha rapeats ate completed with npt
v2nm] thie Pemn altde r of the command repepts, vop ]l
Foity? by gmtup moode then returning ba run mads=.
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ASCH Pradacel Convarions
fooinesedt

ASCH Orata Conversianr

& The i gualiler is weluded o game pocnosanda o
desirnate s spacilic confizurstion,

# The { Aap parametaris includzed in some comrmiands to
gelecl speei [t blocles, bics, or images.

For examyple;

=RCn, CBf [CR]

Beplace T ir the above commeand #ath & digit (0-2 1o
specify RAM, EEPEOM L or EETROM 2. Repiace Tin che
inhrner camitiaod with & gL ta epecc s songle hlodk.
Beplace fwith " o cpecify all blocks. Beplace fwith 2
rainge {F1 -2 ko gpecily a group of blocka 2= shaw in the
example pelow-

> REC1,CB1-31CR]

Some ASC commends invalve the exrhange of data
hetwesn the VIMI moduls and the hoet This data iz defined
1o the cosntiiand o pezposes formal desgeiplieons lur each
cammand, where applrcahle,

Ivote that, when ASCII protorol 13 uapd, data fram the Y LA
Wwadnde ke transmibbed ac hexadecimally-eommded ASCTT
chargeters; thesa ASCH characters muost be inberpreted as
hexederimal digits for deeeding by the user,

Forexrample, & VW2 midole reepamas to thee Reerd Do fpoers
COTIn A

=RO,1-4 [CR]

could b2 the lollowing beradecimal calues:
S0 30 20 30 30 20 3930 20 40 31 18

Thess valyey repregent the 30T chamctors
00 space 00 zpace O 0 apece O 1 carmiade felura.

Tha above ASCI rezpoues wunld be enlecpreted, theo, s

heccad aeizea! 00 OO0 0F 01 and be wsed 23 the Feipeoss byte
dats by the nger.

Move: Rxpmples of reaponse data arve included in the
commned degeriptions i thig chaplge. Tliege dpts azumples
depict heradecimal values = the hexad=nmnl valoex
obtained by enorerdng the Tuexadvsd o LEy- el A 3C1
regponse b hecadecioal dake bytes, ps daseribed sbove.
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Limg ASCH Pratocol

After vou have mads the cquipment qunovgtions aud
cocnfipured the VIM2 rundale or BE-2A0 canmunigs tians
willh ASCT a3 che 3¢ lected protocal, ol ASCIL steing issoed
by the host will be inlappreted s eomrmands.

The VIMZ medule will valldate the conwrasid. IF the
command if valld the YIME rmadule vrill replv:

ICKIILF]
IF the mommand ia nat walid ebe VIS madaule will respond:
TICRILE?

The VIM2 merdule will provess all valid commands arnd
diecard eny iovalid cemmands, Duta muy or oy oobe
returned wibtln o counovamd d= pesding wpsi G By g of
coduttand that waa aznt. Refer to Appendis G for im ASCIH
cemversion chart,

Note: Acimpls way te test the RE4B5 ik ig to eod the
VIMEmodule o ICHL Tvew bave the pact properd
monnected and have the VIME module confi %'un:d ar KS5-4R3
with AZC a5 the selected protoecl, vou will ceceive this
rspunse! FICRELF]. IF you receive oo responss, check sour
rantestionz and VWL modnla comfiguemtian,

The ASCIH cortihatds sra dizcuessd beginning oo the next
PRE®.
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Seral Line lnftlaliza ton

sz ihis command k1 set. two paramaters for the =seal line
erref traching (lztad ag n1 abd n2 loc pkis command, ond d1

anddz o the reapones to Lhe Serwd Lene Draprasecs
comenand), Hefer wlu wo the Serisl Ling Ereor Trocking
aectants 10 khis chapter for mon: information.

Thissommand haa the followl ng sleintoue:
=X Inl.nd[CR]

Nl = Mecemeolosglue for moxcmam
b preind " e R o
(bepmuls = 100, Ronge ia -
255 L

ni= fecemol salue for moximym
auer af inapesiiana berween
reacia l:‘fmammt’ O M by
EFFLE ecRLnbER, or Al L n
perkabling of Commounacatoores
tdafondt = 500 Bange i -
(el

Cending this commond elge reaeta the VTR 2 mgduls'y
counker for each parathetey (refer to 43 and 88 it the
respange ta the Seeiwd Lioe IMagenoadoor conens ol oo Lhe nest
pagel,

Detthe ml value sceordioy to the yelec tedd hawd rate, snd the
tanEimum allownbls ermordelay. Set the n? walue acearding
to bhe average inspection rote sod the required delay before
frying to reenable cammnnieatickha.

Hiat'Made Stipulations: Yalid for eitliar nias let Bosk ar
non-macher bost. Volid in adl modes,
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Saria! Line Diagnosy

lge this eommend to receive dipgnostic dats from the YTHED

moduls regording the e=rial communications link. Raf=r
alsa bo che Seral Liks Error Trocking section in thie chapter.

This cemmand has Lhe fellowing surciice:
=X D[CR]
The respemze iecludes bove words of date, A1 —do:

S od (M) _ a1 Ly _dETHY o2 (L) _ A3 (H} _d3 L) _
datH) — a4 (L) _ a5 {H) __d5iL) [CR]

where ench daka wend conzists aof fws bytas, 8 high bite (H)
and o low byte (L) and =meh bote is represented by teo

hexadecinal characters $00-FF), fol.owas by a apace. Each
heondpcimal chormetar is repregants=d by an ASBCI chacaerce,

ETrre g dexcripeians nf rach dnen Eypss

d1: Maximoem number of erroneons mezzppes, Ser by the

Sorial Line [nitial i2eion commend, Deiaults to LOO
Idectmal] wpon pewer-up, of sdch times ths WIS module
vl pration is chenged,

d2: Marimuoem sweoher of lospeebions belbween bwa
sommunicatico rosoty, Set by the Serip! Line Initinlisnsion
eommuond. Lh=fanlts bo S(H |decimalb opan pawer-up, or if the
VIMZ2 modale confzuration (= changed,

dd; Carrent putoksr of consecutlse erroneons nwezeages. The
WEIME mupdiele incromenes this connter sach tung it pecelves 5
e sknpe Which |5 notPeengrnzed i valid.

dd: Cnrrant owmbae of inspecbions since lost reset. The
WIME modala incremenes thus connter each tirme an
inspection i3 conductad,

dS: Maoraber of serial liae faslue=s. This bumber i
incremented each bme @ sriat line Bilecee sorors (bhat, s,
when the 03 valwe reaches the srauleomony ek by 411

AN ewample vegporas wanld be:

00 B4 01 _FA 00 02 00 £8 DO ¢4 [CR]

Thie reapanse indicotes, for axample, tent di = (4] 84 {101
decimal). Thatiz, the mazimwm anmber of ertadenlis
messagesis sekba 100 (Lhix is ibhy defaull sedth ng).

HoatMTgde Scipolationg; Walid for either maater kogt or
hoo-master e, Valid o all mpdes.
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Echo

Ruad Configureting

Uzc the echo command i check the serial comuamiicatinns
Hank. This command will 7erirn the carme sime strng of
slaracters bLal ace senzout with the comnand. This
cotitmand hes tha fnlowing fotnat:

= Ex,data [CR]
i = Hum-?:; af fieag T.‘lm mead iz

e ‘optional, range O-2458
dﬂﬁﬂ = .‘p_i' &
Mote: A welue af 1 f2ern) [x
bramtadd g w d (e thes
cummarna nedur,

data = Chargoter sfrim io e eoloed

Far exampie:
» B2 HELLG [CR]
This ermnmang c31ead Lhe %1512 maodula ca recorn-

HELLO [CR][LF]
HELLQ [CR] [LF]

Flost’Mode Stlpulatiovos- Yalid for alther moster hoat or
nofEresker heet, Validin all modes,

Uga thig command ta remrieve awecilied configuration blasky.
Yuu can Eﬂuaﬂtﬂle eadipunstion daka frpm either 2 the
two BEPROM canfiguresionz, Tt vommand hos the
lwlbewing formar:

>RCn,C8f [CR] ar
= RCn OB £1-F2 [CR]
A = Helanted conficuratior, whera:
1= EFPROM £1
P=EECROM 52
f = Selected block, Valid renge of
M=d, ar gpe ¥ T " o indiccty )l
Boce i
42 = Spokof blacks (farexample,
24 prl-2)
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Read ConfMyeration

foarrirnuedi

YU e oo Fripurd Blad

Bespunze Lo Lhe Hexd Corfiyaralionr cimmued is:

data...
e« - LERIILF] for first selected bipek

atad. .
.+ « [ER][LF] for secand selacied dlock
(_}{ 4

where dala consisls of & sumber of be-byvte wards, Bach
harte comislsts of twa hexadecimal chargebers (K-FF),
followed by w spuce, vnd euch individuol hexodecimal
cheraster s represanted by an ASCTI charactar, Fafer to
Appendix B far confignration blrek daseviptings a1d sizae.

Host 3 nde Stipulations: Valid in ahaoedby moede for imaater

hutfl:-ur nun magber hegk, Vulid oo rer mede B master boat
only,

— o m L mm ——— — — o n s

L. ge thiz commaod {0 downlosd & contipueation to the VIME
madule, Touw dowmlosd specifled confiquration blocks | see

Appendiz B for eonfignration block infarmation), The VIV2
madule star=a the downloaded confl paracian blsclsh in

“hiffer,” or eempaTary Memory Lore ko,

Mote: Alter youo n3e Lhe Wrde Canfigareton sommand | o
mugt sood the Yerify command io arder to hawe the VIVZ
midule ¥ ilidate th= cosfigharation bloekizp, sand raosfar
them from the boffer o RARI (the morking configucalion).
After this, you ron copy the eonfigurnticn Blaekis) ba noc of
the twi ERPHOM conliqurationa, il desired, nzlog 1bhe Sgue
Configerafion ;o EESR QM pommignd,

The ¥rnte Configurziine cmmmand hes the foltowrlog omat:

=W, F[CA f = Selected block. Volid mutae of
:Iata[[-‘:n 14, arumse ™* " fo ipdieate ali
- bicchs,
data {CR]

ar =W L H-A2ICR]  f1-#2 = Speaof blocks (for
dEta... erample, T, or [-5
... LER] Farfirex zelopted Moek
data . _.

.« KERT for socond salontad tlack
atc.
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k1

YWate Configuration
{E G gl )
Verify

Dt in the dewnlasded conflpuratinn hlocks ponsists of a
nutuber of iwo-byte words. Ench hyma conaizta of two
hrexndezimel characters (O0FF), follovred by 3 space, and
eacl ladividuat hexadarimal character s re presented by oo
A ebaraster .

HosuMode Stipaiationa: Vadd for master hast enly, Valid
im sagm e mode aitly.

Use this command after you dewsloed the eoofguragan
blockis) using the Write Confimeriion coraemnstd.

The Versfcommand has the folloiog Gemat;
=V[CR]
There is no VIMD module respanse b this command.

Whe: vow send this cyrmmand, the VINE myodnls checks the
validity ul'tbe configuretion bleck 8] atared in the buflee.

Mate: When vou uze the Weile Corfiguration command, the
VIMI module stares the dowmloaded wunliguratban blasd-(g)
in & "hutfar,”™ or terpaorard memery lacaton

If tha canfigurailons date in the buffer ia valid, the VIME
madubs eopiea tlus daka b RAM 1zhe working confl guration).

Beate: When e configuacation is copied fo AN, i
cobfiguration praviously soored in RAM isewverwrittan
Adso, 2oy alakistios that haeg besn atored by the YIAI2
miodole are cleared.

Ifthe data is fuand bo be not ngifd, the VIV 2 modube’s
Cottfegraretion Fgpdf discrets bikie et aod the YTME moedule
does nit copy the configoracdsn blocka) to Rakd.

Nate: Since nnraspons? iz returned fur this comma ndd, tha
Ve operation may fall without wny warning cther thow
Lhe Configurntion Fonlt diacrers bit. We recommend thal,
you chack the Configuration Farlt diseretz bit aller seodiog
the Verify comemand (vafar Lo either the Road Ouinuds or Lhe
Feod Mecrete Results commend for Loforem aeieo),

HoatMode Slipulations: Velid v master host o]y, Valid
in stendby moode anly,
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Save RAM Confrguration
o EEPR DA

Liad EEPRON Con flgarabion
o FAM

TTee Lois covtuhand b oapsr thee eoafigueation abared in the
VINE nendule’s RAM (the vorldng sanli parotion] te the
EEPROM conligucabiom ¢ peefied 10y Lhe mommand.

The Fax Corprgretnn to ERVROM rnmmand has ghe
following format:

=S CR]
= Selemed EEPROM. thare
I=EEFRIIL T
2= EEFROLT w2

Frre rermole, o s1are: the RAM configuemtinn tn ERPRCHLT
#2 send thigcommand:

=52 [CR]

Hosu'Mode Sdpulabiobs: Viglid Brrmusser bostgnly, Vaolid
i gty oo caly,

L!zm this command to laad com of the two contirarations
stored 1 che YTM 2 cnoonle’'s BEFPROM to the % Ib maodu lets

HAM, thus becarning the new working eonfiguration. When
sendiog this command, you sel=ct whirh EEBHOM tn lopd
(4 Lay #2), aud vou alse specily waelher you wank the
zelecked EEPROM cnofigucabinn ta hacnme bhe new start-up
runllguctiun.

The toad EEFRCE Corfigurarisi i [EAM commmand has tha
folloraibn g Borbuaits

=10,n1.n2[CH]
nl — Gelnoded EEPROM . unfiere;

I'=KEPROM #1
i=EEFPROM 82
il = Feiw nen akard-i
configuratinn, where:
= Mo
{Mier = Fex

Far example, birdoad EEPRCA #2 40 the KA M confimirakon,
a1d thew w1 EEPROM #52 us the shartine condigurncion,
zend thiz comenand:

=10,2,1 [CR]

Hast/Maoda Stipuistions: YValld far maater bosl aaly, Walid
in sargby mode cnly,
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Rz Qulpirts  TToe thos cornutiand Lo bave the YIM3 modale send the stato:
ot Ehe: speciticet diseeete hibs, 'The W Y2 paod U e respand w
the first req uesh As woen & b s ot busy, Ia cepes boonnl s
inrluded in the command, the Y TAIZ modala provides
subsaguent reEpONses QAL cotng lovan of eacn inspretion

The Recd {Ouipuis commiand bus Lhe [ollowing jukmal:

= R, 00F [CR] «» ® = Nuniber of Wmes commai:d to
Rx OH 142 [CR] repeatedd Juplicened, defaull 1)
Foo— Seleeand Did, Valed rotagge of T 42,
ar uee " " e dediease =i bits,
FI-F2 = Span ey Bite [forezample, [-37)

The dizscrete Bita indirated ty the ¥ parometer are o3 follows;

Bil 1 = Mmlule Fanlt kit

Bil? = Conliguratdes faule it

Bit 3 = Vadnle hosy hix

Eitd = Decigicmn hit

Bit & = Probe Fault kit

Bit § = X!V conpcnzaticoe Tpult bit
Rit T = nilnt Lsed)

Bil 8§ — Cunligumution busy il

The response b the guoorand hys by fllywiong feronat;
data [CR]

where dAE conzicts of one byta Por each of the bils specified
i the Keod Oedewd cottenand, Each byte vonsists of b
hexadecimal eharasters, followed by g 5pace, and carh,
hexsdecimal eharastar is reprascotad by an ASCH chormoter.
The velue for each byte ie alwaye either 90 (offy or 41 (o)

Far exnmple, ko remaest the reburn nf all the disecete biks
wikly smir repadal vounl, Yo seod Lis conuiind.

>R,0* [CR]

Theexarnple reaponzs would incluode 2ight bytes (saparated
hy spacesl, noe bate for ench of the cizht bits roqueakad;

Q0__00__00_ 01_023 Od_00_gdi{cH)
T Byte 1{Bit 1} T Byte 8 {Bit &)

fr this eximple, the foorth byte (the Decisian okl = 01,
indieating that in the lagt inspection the part was rejeriad,

HosuMode Stipulations: VWalkd for either wasier host ar
Lob-mossbar buet. Walid (nall madea.
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Read Discrebd RadulH

I'5e this commitid b have the YTR2 toodule 5emd the cndd]
gtatoa of all the discretr Wrx, and che pacsfail resacle of the
brightness probe, windows, lines pages, end math bals. The
VLW sad il peapotidd B che BEaE Pequest A 2000 2910 15 Dot
b=y Ha pepeat conwt 18 Locladed i the caniniated Bhe
VIME mngdula pravides subssguent respanses opon
complaton of each inzpecticn.

Tha Ruega Fligereta B o iy opmmsnad hag this Parmast:

=RRx RDICR]
% = NuemEerof timea commoend &
repeatid Moplernal, defowlt =3

The VIME modiie repponse has che Wilowin g foames:

byte1 byte2 byted hyted byteS byte 5 byle?
byte 8 byte 8 byte 10TCR] — - - -

whire epch byte ronsists of twn hexaderimal charactera (00-
Fr, fellowed vy 2 epace, and sach individaal hexsdesional
chataccer iz repreeattad by aw 423CH character. Converl bz
wulues tn binary toabtain stotus (0 = pass, §=0qil] freach
dircrebe reralt E‘.gr.'p-mmt 1.'.'.:,:':;::. T L pce:

Description
Dizcrote bit redlles (aee the bit Aesgnmants halowe).

Hit O = Modnla fau b bit

Bit 1 = Confipuration faultbii
Bit2 = Modube husy bit

Bit 3 = Droision bit

Bit4 = Frobke Eault bit

Rit 5 = WF eompansation fanlt bit
Bith = 0 (Mot ITsed)

Bit ¥ - Configuratito buey bit

Brightn=ss probs and window regulty. Oikd = pn;ul:u,-.- SLALIIR
Bita 1.4 = window 1.4 staluy, rejpeelively, Bifs 5-8 = (oot

used),
Lina zages &, ¥, [, and 2 atatu=:

Eit ] = Flool gage X, upper functinn status
Bit1 = Fluat gage X, Jowet Function stakus
Eit 2 = Flost gaza ¥, upper funetion statia
Eit3 = Fort grga ¥, Inwar fiincdinm stama
Pit & = Lima gage 1, npper lanction status
Rit% = Limc page |, lowere fumetion abgtoas
FiLE = Line gaze 2, uppec fuogtion status
Bit T = Line gapge 2 lower Buhetion shatos
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Aead srate Besufts Byie Daapcription fcontined]

ST L

4 Line gages 3B staters: Bit ] = line gege 3, uppar
Tetwtiom stakas, bit L = line ange 3, lower noetiom
scatna, bik2 = line gage 4, uprer function status. eic.

fine gagea ¥-1{) atatus

Lipe gapes [1-14 status
Line gagea Lo-18 alarnls
Linc gugea 18-22 staine

Blach toole 1-9 stzibas; Bitl = math kool 1 etstws, bik L
= mulh banl B slabus, el

10 Watlh toale B-12 skatn= [(bits 4- T o sed)

W R = hon

For exainple, sappose the YIMZ modialea reapoues to che
Fead [hzeovete Beaufta comnend 35 thia (Mote: Resall that
1he resphnse Caliles telow foeld bee sblaibed By cooVerding

hesdeorrud1y-coeaded ASCH Fesprabes o bexdadenmi]

valuest:

0A_G2_10 00 00 00 00 DO o0 00[CR]
T Byte Byte 10 |

[n this exnmple, Hyoe 1=08. This representa the binary
walue:

0000 1000
FBir7 1 Bith

Byt 1 contadins Mae diseroie Bt stetus: according 1o the
hinacy eode. the Deciaion kil thil 2, tha fourth bit, from tha
tigit}1s esserted, mdicating that in the last ioogpecGon bhe
part waa rejectad.

Byl 2 = 02. Thix ceprosents the value OG0 Q010 hinan-.
Byrta 2 comtsins the probs and srindow teswita. Ao;cording b
tha bivary eoda, kit L io esserted, moeming wimdow A1 Cailed.

Eyte 3 = 10, This vepresents the value 0001 KHID Linac:.
Ryte -} conteins the paafail resu lt of the wpperlower
Cuavcliuce: uf Lios papes X0, L aod 2, Sccocding w ahe
tinary code, Bit 4 ie aszerted, meaning the upper Fanction of
line gage | failed,

Byte: 3-10 = ). This represonts the valoe D000 U0

binary. According &0 Ghe binarr ssdes for thess bntes, nare of
the retiaiolng Hee pase Nictlang or math taols Failed.

HaitMode Silpnlatons: Valld for £lbber master boztor
noeb-taztar hoel. Valld [ ran meds only.
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Koad Ewduli Blesokt

Ll=e this ermmand fo haes the VIS misdile ecud the
apevilzed reuubts bleckie). The YVIME maduls responds to the

flest pequest a6 5000 &S 3t s not buay. I a repaat count Ls
iocided in the command, khe Y IM2 module pravides
Jubaaguenl respandes upoh datnpdetioo of sach 1nepectian.

The Seed Reculis Bloghs eommyng hse this Brmat:
=RRAx,RBf[CR]

M = MNumperof booees commsnd o
repen e fopticaed. defo it =1

F = Beleeied Bk, Valid mrgaa/f
1-2 aruse” " ta irdicore Bath
bloeks.

'The WIMEZ mnds'e respoose has the Dlowing Foranat:
data{CR] e firet Biack epeesficd
dﬂtl-ﬂ.f':ﬂ] fer Jxsd hlnek spec fued

wiers ata Lo the uplowded ersults bleoks eoneiscs of 2
opmber ol bries. sach acparated by aapaca (pee Appeadin C
Fer detailed tesults hlock informacion). Each byts conagisds «f
tvwwa hexadecimal characle ts (00.FEY, and wach individomad
hexadarimal charactay s vepreganted By an ASCH charaetar.

HortiMada Stlpulatons: Walld For sither Master host or
may-taasker heet Wolid in Aacmmade only,
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Read Statishes Blocks

1T9a this commm and to bawe che YIRS mieduls send the
cowrn:lied atnldktics BlpHCS). LHe W LW EreeRille se=spotcds Lo
b Dirsl e et pe s & b s el oy, IFa epean onwil, s
inecluded in the command, the VIMS moduie proides
snbsequenk roaponsss upen completion of coch inspection,

The Rend Sfafizlios Blacke vommand hae 1his fresaot:

= RS, SBFCR] oc
=R9x,58F1-F2[CR]
X — Nyaibee of s cotudinarad i
regazded ¢ eptkongl, defmclt =1
T = Sulpeted blowk, Valic reaghe of
id, prese” * 7 loindicote all
hinoka,
F1-12 = Eppnofblacks{for ccample f-37

The VI meadale eapobtze has the Jalloeng famtal:
data[CR] for frat blaak apefind
daié[i‘.ﬂ] for breat hlack specifiad

where daba i Lhe uplusded st listicy Ubocke mursials of 2
pumber of Tntes, eael separated by a space (3se Appendix D
(o detodled ytutisties block joformyton), Eoch byt: conmists
nf bwa hescadecimal charactecs {IH)-FF), and erch jodizidnual
hexpdeeimal charectar i6 reprezentad by 2o ABCI chacacizr.

Hosl¥ode Scpalattons: Wabid fioc edther mostor st or
not-macsler basL Valid Lo rea owde ool {Note: [nooeder B
the VIBCY modubs toeollect statdatics. (B must be bUnInug i
tha lsarn moda),
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Lock

Urnfock

Use the Lont command to prewe ot the VIM2 moedule from
wileriog the xetup made. The commond has che fallowing
stroctuma:

=~ {CR]
Thers (3 aa VIM2 meeule msprmse te this comoeand.

Il yoru send the Lock cormand bo the VIV2 ovedole whils it is
in khe zacep mode, the VI mrddole wil: 200 ren mcge a9
ennm 05 the user exice the sefep mede. [F you send the ook
commend te the YIME medul= while it i in the skandby
ml:rli-En;DtﬁlE VWIMS mwodule will eeid the sezadhy made and oo te
P B.

Hast'Made Stipulations: Valid for master beskonly, Valid
1y veinn or plandhy mode only.

U=z the Linlock command o allawr the VIS modnle to enter
Wee geiiy coukbe. The commenne has che followlng serucluee:

=U [CR]
‘There iy oy VW IE maduls respansse Lo this tammandg,

Ef vam send the [Falack cobuand te the VIME module while
Lt i i the ren mada, the VIVIE tadule will meif the ran
m e and & 00 2Tk B Fusde,

Moie: Toanter tefte mode from stoapatby made, voumust
picl n Bright aread on the manirar srcen wich the Hehb pen.

If yvou sand the Mplock cooumond ko the VIR2 roodule while
it iy in the stgrdbv mede {icis abrsady wninekadl, there will
b w0 effect,

Host' Xlode STipulativas: Valid for mastar boed soly, Y ulid
IW P oF efaedby foade aoly,
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16-21

TJ‘.l_g'gﬁr

Changg Disalay Mads

L z= tha Trigger comrnand toinitiate a YIME medale
1nspecton crele 1F che W IDEY modwle iz Lb MO o), ae o

Lave Lhe VIM2 nodule aoquine av image ((Tihe VI
macdule ix in setup mode), The command has the following
stenetine;

=T [LR]
Theee iz oo VIME medule raspon=s t= this commond.

MNate: Bending the Trigger eommond tothe VTR nadyls
do= notl activite Lhe SWE TRIGGER LED va the YIME
maodule,

Hoal Mlode Stlpu latioos: Yalld toc enasber hoist only, Yalid
it run coxle of the VTM2 moadabe is geb for host brigeenng.
Validin s=fup moeds of the Y32 modube 15 2ot For hoar
triggening, and il the satop trigaeris set o Ao Mods
Trigrer

L s the Chazge Dricplay Mode commond to chonge the
madtiter image digplayed during Per wode to Lhe icnage
specified in thiy comamand. Tl cormens vd Tuns the ToF ooy
shuekure;

=W.D.n [CR]
Nl = Delepied gaplay. where:
P = window i

&= qinoow 2
3= window 3
4= windan 4

5= windowsz I -4

f= "lroe" image
There i3 no VM2 odule respanze to Ehas comumizng,

Moles I8 khe VI medula iz displsyving a halted imamz (asa
resgli of runanlng [n elther Lhe Holf ur Beioc ar Hall i
Maperion gim mode ). 2edding the Chenge Msplay Heode
cimmand Wil have Lhe same elteck 05 0 ligbt Fen irk. That
ig, when the sorumand o3 sent, the maniter image display will
ook change to the sperified 1mame, but vAll toggle to the rest
display in sequeoes,

HostMade Stipnalatinns: Walid loe raster besl or nen-
madler bt Yolidio rer mede only,
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Rasat Szt

TTga thlg cornrnand to mesat all aeatietics oollacted while the
VIMNMST meeduile aperated in the leorr mode. The comvmand bhas
1his frvrake

=25 [CR]
There jano VA2 medule reaponsa 0 this pommand,

HostMod = Stipulatdons: Yalid for wwaater hast o nob-
miasler boest, Valid io ren mode or slaedby medle aaly.
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ASCH Commandg Sernmary

After you bave beeome fumilior with the ASCI commusnds,

povu ey wae the fallowia g commiznd summany 82 a Joick
referetce Foida.

Tanle b &
&5 M Cosbnmes bk Sumerasry o
Cammareh Commant Sirgure Fiedd Dve=cript-oms b HasU'Mede Sacelations® |
Serial L 22 Diagmsis | = %0 [CRj For Maszery Non-ha:ae- |
fMode<ilU SE R
Cerjm L =x.rl.m2 |CR| r' = lg®, er<HH0L G MARSACHYS For Rlastard Han-Maaer
A ITETGn (C-BSE2E} e ELL BB, R
I g =max, iraechigmg grdil rosgl
4 {L-ESEIER
cr.hd =EX dala CHI K =Liies repgsakes [G-755] ror hasd ¢ Nnn-hasie-
| Ohta = ANC'51F ng Waces 5L, 5B, 3
Fexd Canb:garad.an p=-ACn, £8B- [CR] 1« cocliqu-aban igce Yy lor Magber ! Ron
(1w EEIHONS &), 2 = ELPACIRS £20 | Iveorstmr
f = conliguration blozkiyp Myigce 4B, S far Mlasder
Wize Comliguration | = W F [T Jfm coahgurariar blazkizl bor ez, Mog: 42 anly
>data|cR]. .. |dats - mrfiguration. data Tar
=dara [CF) i 2ach spncifingd kicck
verife =\ [CF] For Weazt= acke 8 only
Imve Configuration | =45n[CE] r u EEFECHA cor figue s, 4n Farbdaaju- fipade %3 only
A&kt 10 EEPHIEA [M=tEFED# &1, I =TerfGeL &)
Load Cardguratian | >=L0O,n1,n2 [CE]| nl = EEPROM cardiguratic- Far ¥ miar "odeLid mnly
Fram EEFROM o [1=EFEPROM #1, 5 — FERRDCOA & F
A kA 1nd = 1"wree SLurldp 2o ligu -alien
[l:l—. Ho. Sahar = Fesl
At Dutpuits =Rx af[R| A = Tumad regmated [0n255] Farbdastar ¢ Man-fulasrar
I = seleied pliis| Maoxdas 5L, 53, R
P Diaaba dit =F:Ax, R [CF] L= hmas repezied [0.255t For MaFrgr ¢ Nea-2Tgsn et
feyais ! ficsdi= R
Asap Ras:hz2lack; | w5px, REF[CR) L5 = tmaf mpeated 10. 255k For Mlasmar Mo -Aluter
[T = s=jepied alack{s Kode R
T T T T e T T T T T e T T T T e ™
Pegd Sranipe > 553 SEN|CA) [ = laplgn papeaiag |0 2551 Fer blaatar ¢ Slcn-kindmr
Alccky T a sm'emcied Hock [3) Mode R
Lok 1 =1 [R| | Fisr Bmster, Modes SLa, 44
U nlack: IETIET | For Masier, Mrd =GB &
lrgoer =T LR Fow Mascer, Kinda 50 R

TRliatar ang Mo haatar -0 icate Fes r:'pn- o mhah comeanz 1L valld. ‘-'n-iJ,'iEl_ arsd R imclivare w1E e

modes ior which commanad 1z wal of, 'whara EU = sacuo mad e, $8 - smaoby mode, ard A = man mgde,



Chapter 45 Using the R5-435 Port

ig-F4q
ASCH Command Sumary
fL et}
Tabds 5.5
A0 Cammano Summarny {conbiauea)

Cammand L oriid SErmCyri Figld Dirvirlpmion s Hurst M cughis =M Pl s ieres ™
Change DV Ay W, [GF] M = CHRTA ELHaY For M35 - Mon-MgEar
hsarte [1=1 = wwirsdended 1-4, Mpenivdy, | Mads d

o ol | windmas &= "lva” )
Raset Skatistics =24 [2R] Fer [ lor ! bom-Nysces
fAode 5E, K

“hlasome arg W= Masier inkin 310 biesT Tywe *oo weich comeard saaad 50056, andd REndicaee vibd 7 eyl
mads farwhlch carmmand i valid, whare U = s#tapmaoe. i = standby made, ard A= Ao mcde



Chapier 15 Using the R5-48%5 Port

1540

DFT Pratacod  The remainder of this chapder desecibes the waa of DFL

DF Charmctar Sat

it ng Structurs

protocal commnnds. After wouk Lecve sade Lhe epuipmoent
cenaecclane and ennlizured che W IKMT module for BS-485
ermmienicg Eons and LFL pratocs], DF1 packets afdata ran
be =0t m the VL2 modo|a,

In this aecticn. we onls deacribe the GF1 command atrpctaes
and the acenal DF1 cotun nds that are nzcd with the VIN2

module. Formare Blommabion abowt DEFY protoes, raber to
Nppeodix B of thia manual,

e e,

Fn the DF1 probaccl made, all date L= tranpbirsei hatwaen the
WIME modale a1d & hodt &5 by les weth values ofO0-FFChax).
Fefer to Appendiz G to couvert eanpre] eadus Lke ACK and
MAE taviton heradacional values.

Each romismiated Lhe st d=vice senda to the VIS mad la 0=

repreyeoted by a block of dste bepinning with DLE S1'X
(Date Linh Eauape, Bt of Transmission) and terminetsd
with DLE ETX ECC (Daka Tink Fscape, End ''ransmission,
Black Check Chacicter]. The daln hetween the header

trailercharaceers ig the commgnd date, The follawing shows
the slructurs of o typical command:

PBLE. ST G Dma  MME | ETX eoc

P osemass mrmmas owmsosaas Ao e ..

HEADER | beonmaano ::-1;5':[ TRAILER |

Yalicie, G_E = -0l
[ El.!Sm::-l'-
Evd - MAthet

Mokee To avdd any vonfusioe between BLE (1] hax) and
daba gzl by 160 (hews, 5 waloaof 10 (hex] fe tranamitbad 25
10{haz]) (1) thez). The DILE code is ranamitiad simply ae 14
{Beu). Thie it referred tn a5 "DLE stulling.”
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Commund Sinecturg There wee diffeceol bypes of Delds that vap aceur i the
frortinuadl  eontaisnd dace) these ficlds ame desaribed 3alow:

w Operation Aalé- Thiz1eld ppecarsin prery cammand,
and conteins the cads inc tha command directed b the
VIM 2 modate, For example, che simuctura pf s eommand
ia abewn selow, whare 01 indiesces che Boke pommand:

01 oo D2 ostfs2 3
SN TN

DPLRATION
XIHIGH ByTEp K [LOw EYTE) CoTh

2 x[(H)'x(L]-Thes= tapfields a0 ineloded with cerkain
commatds ko indicats the oumber nf Bmes the commondg,
is cxecuted dio the example nhove, the x value s D002 .
the ecanet and 19 executed twicad, The walid range e 0000
po FITF 4405,505). you vse o valne of 000, the
corntnaad 3l be exeoacad inda Inite]r (until anachear
command is reccived) Aate: A veleead (KD s created
axa (W01 fac -he Erha romimacd.

MNate alse bhot whan a pepeak cowak e vaed with aey Read
bype cammacd (o ioclodin @ Rewd Cowfigee lisn), the
VIME medule All send the daty siter rach toapection.
unti] the number of repeale iz 2 g bed, o undlawgibey
Read type comumend (ncluding Xeed Carfigu rgrior] iz
received; the newly received cooimanl will Llbew be

rpcdled. Corersands such as Treipger, or CAonge sl r
Mode receives) beboce the reo=ats are comp lelzd will oot

vove] e remnlncer of tie colmnand repeats. nor will
FOINE 0 2ofue made then retwrrniag ta e made,

# Thatn Mald- Conpninadaga (deserited por command b

#  Objecl Leld - Thes Seld apIEE-ara.in BoHL+ cotntwands, ik
addition t¢ the opernpion f1=1d, 1o Furber delige b=
apecolivn. For example, in the dlagram below, the
apecatien [ald, 07, indiniss v Bexd ;omminnd, while the
abject field. 15, tpecili=t that redwit: blocks aill be read.

a7 oe

: 1% : 0d .
IJF'EF*.-'I-.'l'lII':I.-FI'-I.--J'l //-Y f \ ‘\\

FETHUGH BYTE] X (BOWE~TE) O81ECT  feLac)

2 The A gqualifier i incladed in pone eonrands to Imdieats
o spociflie sonfiguration, or 40 indicote porometer volucs.

# The T flag parameter is included o same commuands to
gelect apecific blacks, bits, ar imeges,
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Saniel Line Inftia ez hlan

TTge this cmmand togst bwa pammectars for the serial ling
crrer Wpeking (listed a3 md /N L) avd n2{H) N2y foo
thiscimmeand, end di and 02 in the responas to the Sertal
Litee Diagraafs commeand]  Fetrr Al be lae Geruet dine
Errar T'rocking secticn 1n Shes choester for moce dnfocmukion,

"Thix commiund had te Fellowing ezpaetare:

Where: 11 =&erigl Gineg Mmetinltaetior commend

AMHL AL = Mgt pedhesr of smokeny s
P padufeull = 100, Range
s fﬁalir%-FFFF. "

nAH) B2L) = Maximam aumber nfaaspectzons
Batzudem ragstd of conasslcl e
SPEIHADIAE SRR mad e A F Bedlosapr
reenailing of oom munieeiioRs
|".:'.l'|'!|'::'.t.'..!-“ — ata,). Rﬂn_gﬂ: L sl
FFER.

Fending thic commond 31k resets the YIM2 meduls's
rullaler fap e pavamieter frafer (3 o3 and dd La tha
reSponse 1o the Serfol Lind TRarreoakics comenand).

Aet the n{HE (L) value acoording 1 Lhe sefected hopd
1ate_and the mazimum allowable scpor delay, Setthe

nAME n2ill valoe according to the averere inspeciion Fas
and the required delay Bedare brving te raspasle

COmrmL i Eines.

HostModc Stipuladoens: Valid For either moster bost or
ot masler bosl. Walod i all modes.
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Sorial Lipe Qragnass

[Tga this cotomand 0 receiva diagnostic data from the VTH2
mduls regarding the 2=rial communications link. FRefer

aleo to the Fareal Lene Error Trackd by seciien in thda cbapter
tor more information.

This¢ermmnod bas the frllaweng stroctore:
12
WILI.'J'l,:. i3 — $|;:.' wad .Lq.i:.:ll: .U‘l'.q.l.h’.'mq'a. l,:._|l|u|.|.|||.||.1

The ¥IM2E moduls responss: concalos o deca fsld which
Lnckades fve words of data-

e Wi i drie A AT A ST Y s

Wleere vach wiennd copedely of L aebas, Hers are descriphivns
of eaels word:

1 Maxivuer nmber of ereoeous mressd ges, Sel by e
Serigl Ling fajtiolzalign mmend, Defpalts t2 1095
1d&ettnall bpah paWet-0p, oF ach e the VIME madule
ennfiguration ia changed.

d2: Morimum nombeer of ingpeerons batwresn etaeail i)
cofninunicatinn resets, Set by the Sersal fine Inftioiarkon
commend, IMfaults te SR deciniely open posret-up, o @ach
tioua the W LIBA2 madu e cnnfiguration is chapmed,

d3: Current umber af srnzscotive ermoncous messages, The
VIM2 module incremerb: this countar #2ach tume ik receives o

messages which is nok reengnized as walid,

A9 Current oumber 27 inapertions since lost reset. The
Y12 madule incraments this counter gach time an
Inspection ie condurctad.

d¥ Moumber of satial Hne faiure. The VINE macdale

J'm:rr_r_n-lnl-'s this oumber aach Bma a saral line Failure oocorg
(that is, when the d3 value reaches the ma rinmen eat by d1).

An pxarmple data Aeld 1B the reapan s wold be:
00 6401 (F4 00 D200 . CE 00 QY.

Thiz reaprnse tndicatss, for exanapla, that d1 = W54 (100
decsmall. That 13, the BeaXitouen ouenber of soeoneqyy
meBaaEs3 LB Bat 1 109 dthis is the default settlhg).

Hast/Modae Stpalatlons: Valid boe either mast=r hest oc
nob-masber beat, Valid io all modes,
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Echa  1sethe Eebospmemand te eheck the cotirduoicalivns liok.
Thie command will return the soeme same abd g
charactersehas are sent ont with the cotumand. This
coumunand bas che fnLl.l:rw:iJ:ug; strocrarc:

: 07 : W[HD  ®IL) ! Data -

Where: 07 = Lrhocoommand
R{H) fx () = Mieider wf Iirmes reaeated
Mote: A vaibe of WMD) Cxerny fu
trecled or Q1 1 far tirie come waa
el
deta = {‘faraceer aming to be sokoed

Furecample, Lhis command:

DE ST "1 §A0 G073 .37 3334 3 OLE ETH - BOC

CPFRA T Ii [l [ oo,

wrill capge Lhe VIMZ madole ta reqarn;

L DLE D STX 3103233 .34 380 DeE  ERx BEC |

POLE T STH 3132 9% 3435 DLE : BTX BCCC

HoztMode Sdipulations: Valid foc eithor master oarn o
nzn-master host, Valid In all vaodey.
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Uea this carrumand te rerrleve specdfled ermifizuration bloeka.

Tau ean ergaat the 200 s baog data Eoom either of the
lwe EEPREOM conbiguratinos i see fippendix B for

Fﬁt'l-ﬂ g rarlan blowds data), This vorumand has the follewiog
yromgd;

Whare: n = Seleotod onfigrrarion, where
I = EESHOM #]

_ &= EEPROM #2

Foo= Sedptiod hinekds) wharg you
crecte g Rey bl which sels
indioani T bty
EBerl) = mplorrs plock |
Fir I = salecs Bk 2
Bir? = calorrs Btk 3
Eit 3 = golects Bizch 1
EBits 4.7 kot s [ puria]

Far exomple, o read canfignwatinn blecks & aod 3 from
EEPEOM couflguralion # I, seo warid sond this command-

. f

-~

- E

PETR 06 {07, 01 ;06 : DLE ; E1x | BEC :

e e

Sim ¥ —d Bis3 -0

where o= (1 (seiocts EEPFEOM 10, and F2 08 (iodicating hiks
Lacd Zare s=t, which salmrt blocks 2 and 31

The VIMI modals respa:nda%r aanAding o eeescka ge for onch of

the selacted blocks; the data fleld of sach returmed mesaage
eemtaing the bitary eonbeit of the ye=leckad blovk:

Ea-L: 5T!-l! . .. |:.|:a'|;a - i DLEI-_‘I'.h: a.c.: FirsLselarad
o oty .. nai_-.a |;||_Ei'r:.|: g:: L st salacred

HastMade Stipulations: ¥alid In standby mode for mantar
hl:-;;l;-ur non-maaker boct. YWalld in run had= for master Lioac
nnly.
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Write Confiquadion

1T3e this command to downlord 2 coohi porotion W che WTME
modole. Vou dovwolead specifesd configuativn Slocks [see=

Acrzendl® B fer conflguratien block Isforttationt. The YIM2

module steras the dewnlonded cooligurakion bleckis! io a
"hufier,” or pemperary memnry lecabion.

Mote: A0y you u3z the Weite Confieu bation onfttand, wau
rouat send the Verify sommund in arder to have the YDA
mredn e validate the reofign rsbon Blaek(s1, and transfar
Elyety Eroun Bue bufTer co HAM (chewarking confgica biow.

The Write Config unztior ommand has the fellywing formees

: L - o :

Where: T = Seleededd dlwk!s;, where you ase
¢ e ueiue whEch sera
individual hits

BliD — selovhs bincd: 1
Eit 1 = seleviy block 2
HU 2 = galacts biood 3
Hitd = selortr blornk &
Drils 4-7 not used [2erg)

Immediak=ly upon sending Lthe Wrile roofigurpbion
vopuusgd, pou oo Gellow witde sddilivaal DFY eoesyages
which rontzin the deta for esch selected eonfiguration bloek
Fur pzample. o Srlle conflgaration blacks 1 and 2 yoy
would 3end Lhez eorienand:

EIIILE'S-TE I]E I:Ii" I]'.'-I_I:ILE'ET:'['HEEE

Jloe|r|afo]1 | f=13

Tity 7 e & Bite ¥ =+ 0

where F=03 {lndicatbng bits O and 1 ave set which select
bipzks 1 and 21, You waould then follow the Wrte
Configoratirn ociotnmd with Lwo coessiges — noc Tor each of
the zelepted Blocks. The data [ield of wach me=age would
sarbain e hinacy content of the cespective blosk:

"D . 5TX ...data... . OLE. ETk i Bt - dalsfor
wmm sem sslammuass s mous ss mm memsmm ss ses sssmuss mmm Dan mes ssmmms mmm mm wVmmmoms wn al.m'i 1

e ot T

|:-_E '_E.r.t N data G ILE Er.-: ﬁ-:-: Bloch 2

Hmh'h]udn El:l pulatu:lns ".Faltu:l 1'-:ur mester hoal oily. Valid
in stendby mode nnly.
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Varlfy

[Tse this ceontrand afier veu dewnload the confipuratian
bluckiz) uslng the We e Confiearpioen comumand.,

The Verify commund hae the Bdlowiop fecmas:
R i | -
Threre 2one VIMY module respnnse to this ecmmeend,

When voo 8end this command. the VIME module checks the
ralidicy af the sonfigarotion Slock!s) stored in the buffar

(INobe: Whe oo 1225 Clie Forgle Ol fidb refion viucumand, 1he
VIMEA maodule starcs thie dosmloaded configarntion hinockls)
1o a "buffee," oo lemwperary memark logaiion).

If the con Rizuration data n the uffer is eadia, the VINE
modole & the data w BAM Ithe workiag confliumtion),

Mats: When the confl paratloe 19 copled to BLAM Lhe
copfporatoen previcuely stored in HAN i overwribbens.
Alss, any stabistics thet have bean stored by the YB3
iwidube are cledred.

IFithe dats is fouod to be nod aelcd, the VIR 2 madike’a

Configuration Feult dizereta bit iz set, and the VM2 moduds
does oot copy the configarntion blockds) b RAM.

Mvobe: Binsc oo respanae 15 Ieturocd Bore this mommand, dha
Verifp opetaclon taay Cail withueot 1oy warning ether then
the Canfigoration Faolt diserate ki, We recounnend that
yau check ehe Canfigricatian Panlt disorets hit pfter seoding
the Verify commar d irafer to euckar thie Read Outpobs
mummand ar the Read Déscreta Resylia command for
inlormation).

HoatMode Stlpuladana: Valid {foe mester hoskonly, Valid
in atatahy ruode onls.
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fare RAM Conliguraton
to EEFRCA

Loaa EEPROM Conflguration
ta AT

Tee thie command to copy the eonfl puratlor steed in the
VIME mrdule's EAL (the 'll."nrb:'ing mnﬁg‘urﬂtinn}t.u:.the
EEFECOM realigormilion apecibied in the commandg.

The Enue Confignrgigon to 2EPROM sommend hes che
tollvwring format:

Whern: A = Seleetnd EEFROMW-
I=EEPRCOM @i
2= EFPROM #2

Far example, te store the BAM configuradon to EEPROM
#2 =and thix commnond:

CPRE YT 0 0D U2 § DLE ETA BCE

HoskdMadas Sdpalationg: Wald foe caster bost omly. Valid
1N stakadby mode orlr

e this command bo downlond cnes of the bra configarntiona
storad in sha VAR module’s EEPEOM toe the VI doed ile'y
BAM. thue b=coming the new warkiog configucation, What
sendinp thie command, yvou 2elect which EEPROM to loegd
(¥1 or ¥2). apd yau alsn=specify whethor the selectad
rualiguration will becime Ebe oaw scart-up contiuration.

Thix gommgnd hus the fallawsng ‘ormat:
03 oa Ml ng -

W ihere: Al = Sclected EEPRCHW, urhore;
1= EEFROM #1
T=EEFRNS #1
nZ = Faog ngw plovE-up
CONTIUrTIien, L are?
ir= Mg
Other = Yes

For exampls, ¢ store EEPROM #2 to BAM, a8d then set
EFFROM 22 as starting mnfiguration. cend thlz command:

11 oAl
CDLE : &Tw : 03 - b0 SaQ3 il OLE ETe 960

Hao:UhToHde Sdpalationa: Valid lor master hast only. Valid
it rfatady made only
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Aead Quipuis

TTes this corarand bo have the VIS madala zend the status
of th e specified discrets bits. The VIMZ meedul= respoands o

"B ELal rongilean as Soon as il ael baey. FNacepeal cunot ix
inrluded in tke onmumeind | the VINLIE mendule widas

subjey Deol cesponges LI]:L‘lu pemplelice uf pueh insaoekion,

The Read Outputa cammetd hea che following forrnat:

o5 oxiHl ¢ L) 05 1
Wiere: X(HY X A{Ly = Numberof limey repeabed
F = Selected ploendsy, whore oo age

a Rex pIlie which 2eleste bida:
Kz = Mol fiegpdt

Bt b = Coifiguratich fawlt
w2 = Magisie gy

Bit3d — Dertecon

Fita r» Prabye fparl)

Hir k= XY flpas Hat
B 5 — Mok ooy

[Fe T = Configuration by

For cxampls, to resd Bira -3 nose. send thia commman d:

L DLT | ATX | 03 u:un;u'nju:-ﬁéu:-r I:H.E i BOC

g 7o A Btz 3 =+ 02 .
The ryponse to the cammoand has the I"n!.ln'l.'ing' fagrm e

where d-EItEI mntises nl' thi: h:."tns sﬂ::mf"l::d in the Red
Cadped vimmand. Bach specified diserete bitis represeoted
by one hyze; the valus iz always either 00 (offr or 01 (on). For
exaonple, & cespanes to the command shawn above might be:

E.El.l.-.s...g..;i-.l:}::. ;. .ﬁu.. .: ..D..u...; .Iﬁ -;-- ﬁ-i. ."E.I:E ; _T:‘ H HE.: i

1 L T T e T LTI T ...:: PR PP T ITEE
Bits-3

i whiel Bl & (the Deceguon bel) 1a avsected, indicating a
reject decision,

Hout/Mode Sthputations: Valid for either maetar bhoat o
bam.saast=e hast, Yalid in el madas,
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Egpd Dligrgre Rasulo

Lue this mmmiand b have Bhe YT module send the ¢n'ott
gtatuz b all the discrete hics, and the pogafoil resultof che
brightn ess proke, windows, lio=s gages, ond mutkh wrls, The
WERLE tnodile responda to Che st Tequest &5 E00m &8 1115 not
by, It the command is ko he repeated, the YW 102 module
peosrides eubsaquent responges afrer each inepectlon .

The Hand Duscrate Bozalts roeetand has this foconnte:

L o7 oW . W0 0OF

Wrere: ®H) ! X [L} = Nember of times repeoted

The VIMI modula tesponse has the fallawine Format:

CDLE  §TX merl-kyde? gybed-oyced -hyieS bytef Cbwbe? syeedihded s beel] GO ETX - EEC

Bviae

Reospross hates 1-10 arq intorprabad as follows (eonwarmt hay
valuea to binary co obbain statusi0 =paszs, 1 ={all) fer =nch
draeyate pasultl

Dascription

1

Driwnels Dik ceeully (use Lbhe caoe Wl gssipnmens as listed in
the Head Crudpt commmand).

Brighttees probe and indow results: BILD = probe stabos,
b= 1-d = ®iodaw 1 4 shabog, reypepsively,

Liaegages X, Y, 1, ead Z2ensolts, gpper and lowrer Fubetions:
Hit!l = gagr. ¥ upper, bit1 = gage X lower, bit2 = gage ¥
appat, bit3 = gage ¥ lewer, bitd = gace L apper ik g =
gaga | tnweer, kit B = gage 2 nopar, kit 7 = mops 3 lowee,

Lina grgas 36 reultn, uppat e Lowar Msetions: Bikd =
gage 2 upper, ikl = guge S lower, bit 2 = goga 4 upper, ate,

Line gages ¥-10 resulis

Linrgnges 11-1d resulis
Line gages 15-18 resulls
Ling gages 14-22 regnits

kath topla 1-8 regudts: Bikd = foath tool 1 stabus, hit 1 =
tnath tool 2, ete.

blath toolz 8-12 resulty (hiks 4-T not wsed).
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Read Dircrote Aty Forexample, panpose the VEFZ modula™ response bathe
fepnifnwed]  Besod Descngte Tes ults command iz this:

|:||_E-5'|'_i: m_ﬂ:m |]|:| o e . - o - 'I:I-I_E b

In thiz examale:

Evte 1 = O8. This converts bo the walee (OOG 7000
binery. Byts 1 contnine the diseerte blt atakue; according to
tha binary code (3ee the Besd Colpoe by ootit b nd ), cke
Dapicion bit thit 3} is assmried, 'il.'lﬂJi::.'.i'l.l'.'i:I'I:E' that in the last
ingprctaon the part was rejart=d.

Bura 2 - O, Thiz soavarts ta the value OO0 0010 bic ary.
Btz 2 contains the probe and wiodos pesults, Seoording to
the bi oy cocli, winduw #1 foiled.

Byl d = 20, Thia converts te the value 0010 0000 bioary.
Byte d cotikaing the pessiinil razubeaf the upprrlnwer
Funclion: ol Jise gages 3% 1 and 2. Acsording to the
bloary cocde, che lower Bipetion of line mape 1 failed

Eytax 1 110 = (. Thiz converts 2 the salue Q00 Q000
hinary. Arcording ththe Bnary codes For chese brtes, none af

the remainiog line gage [oocticles or weatly boods fibad.

HoatMade Shpulnions: Vulid for either mosbec bost uc
non-tmaeter hoat, ¥alid in run meds ooly,
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Aead Resufts Blocks  [Tse this command to bawe the VI modole send dbe
speeibied results hlock[s). The WAL medals ceeponds to the
first ceqquesl as smnons ik is nnt busy  H's repeat count ia
incladed in the command, the WTASE madule peoriides
qubaequient responses apon corepletion of each nsprthion
|see Approdis O Jor results bluek descri ptions),

The Head Keaoite B laeks comroaved bups Uhis [eamal:

E = Nuntharof times sommand is
Fepwa i vplional. defaerlt =1,

f = Seigcted blank!si, where o Rar
value exlcets Elacka:

Bt = Beepltebfock T
Ik = Mt food recells
Birg 2-T Mat used fzeral

The respons: co the comnmand bag the follow iy lormet

DeE o 4TF ;.. .4ata ... P JLE G ETE B

where data conzists of the bina by contaen bof spacified results
bIvech. IFtwa re=ulbts bloeks ace spcciﬂf_:l:] in tha commaiad,

theh & g2parate pesporiye 15 lisued e cach block.
Far sxrmple, b repd both blocke coes, end this command:

. DAL 5Ta .07 G0, 00 15i43  DLE - ETX - acc !

-,

f=03 -ninn-:;.-::l uL1_1I
Birs 7 = 4 E.it:.]-a-l:l-

The reepenes Lo the rommand shown abave would be;

:DLE &t ... data.. DIF  ET® | por | AETd = edulty

HosuMode Slipulaboeny; YValid for o3t her myaatar uier or
non-mgeker boast, Talid in ran mads m]:,r,
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Read statistics Blocks

s phiy pommund be huve the VIMY module send the
Epeciflad statiztlea bliacheoz), Tlia VIMG juedube respuonds b
the: fitst requcat s 500n a5 it is not busy,. Ifa repeat connt o=
Juelvded (o the comrnabed, the W 1IAE Brsdule provides

suhzequent respomees upon complation of each impecilon
ae Sppendiz I G ecaliclice black descoiptipos),
The Head Sertistacs Alorks command bas this lormat:

x{k) S x (L Mpmher of B res coRREGHT (B
repenrted fuplionol, default =]
F= Selapted blockl et widre o her

ugliue seloris blpkar

Be ) = Biotexres blnce |

Ha I = Seanstics hfock &

B2 = Feokisties blnck

B 3 = Fohatice blogk 4

IFits -7 Bt riaef |z

The responss ta bhe commrnnnd hos the Tnllasing fnvma k-
where data conaizta of the binary contens of tha speci fed

statistics bloek. TTmuktiple skatistics blockes are specified,
bhes 3 sepacile resguoye is 1 mued focesch block,

For peample, pg cead Bleek 3 onee, send thiz comrmand:
CDLE BTX CGF A0 OT B 04 DL | €TA  BOC |

-

fetd v oo |nfa|n|1]|0}n

Bits T — 4 Bite3 o 00

The respense to the command shreen g o wmald ba:

Host'Maode Sipulations: YValid lor sither maszer bose ar
Aod-wiaster host, Valid in qnmeds only (Mote: I oordee fuc
the W1hIZ medule ko opllect slatistics, it tunsl be mlooiogin
the tarrn madal
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Lock

Lirtfack

Tlao the Fark coraraand o emt bhe VIMI modolae rom,
potzring thesetup mode. The resumand has the fallowsng
grtructnre

Therr i9 oo VIS modnle crspeange b EHIS ki nd.

I van zend the Lock eommend to the YiM2 modula whila it is
lu e sefep mode, the WIM2 module =all @o ko =un mede as
sran s theset ezles the e p made. T vow gend the Desp
eoonnund to The VI E nodile erhble U 12 B she eta b he
trude, Ele WIS module will ezit the ahrndfy mods and go to

rar s e,
HustiBlude Stipulatious Welld for master st onls, Valid
‘0 aeiun or #krndhy mede only,

—_— ..

Lise the [Mpfock eommand be pdiow the uset teenker Lhe ] 13
modole zetap mode, The: commund has the Belbaing
structame:

. A

Thare iz np ¥TM2 moodule respnose $r this cnmmeand.

Y von 5204 the Ledock command w the VIMN 2 modiale while
ikis e the ros wwde, 1he VTR nd ole seill mil B ren
meade and o Lo stendEyr mude.

Mota: Troancar safuep moda feran etasirlby made, Foa noasi,
pick 2 heighl dren oo the maniloe soreed with the light peo.

If vou send the Dinlock command o the YIM2 modolc »hile
LL L i Lhee gizactby mode (il iy alo=edy unlached:, ther= w3l
be bo £fTere

HowtMud= Slipulatinns: Valid for master bost roly, Yalid
m rien o eegngdie mode only.
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Trigger

Change ixpiny Adcrd=

Use the Trigsnr coanmnand to initiace 3 ¥ IME module
inagection erele (ifthe VIMZ madole is in rese soode), o0 1

have the YIM? module arquice an image (7 the VIMEZ
modwte 151k getap mede), The commend has the followlhg

There s no VIME motule recpemss e Wiy swoossad,

Mote: Sending the Trigeher conctiatd be the YIME modols
does net petivate the IWG TRIGGER LEL an the WiME
rodnle,

HaoalMode Stpalabions: Valid for master hast ealy. Valid
in rap twade if the WIWE modn e is set for bost brigge sy
Vol in setap mode i ihe VIME mindule is st for hast
triggecia g, abd the sefup mode trigaaris sot for Fon Mede
Trigger.

e the Changs Ioplay Miude eotomaond te change the
mmanitar i ¢ displnred dudng cus wode bo the (nage
specified in Lhismoearesind, The sxmand has the fpllowdng
abrwcliore:

L a3 n
Whers- = Selocted despio:
Al = wingpw !
a2 = wendnie £
03 — ueredow 3
td = wirmdow <

03 = windope -4
O = "lise"” cmage

Mote: Ifthe YIME madols le dioplaying o haltad image (aza
Texuicalrmenniog inoesther bhe Hall wn Rafect or Hall on
Inepectan arm madas), sendiog the Change Deapley Mode
rammand will huve= the ciee oflect aza Hghe pen pick. That
13, whan the cammand (= sent, the mye il losage disple s wil
tiatchange ra the specified image, but will toggle g the next
diaplay ib Sequuedces.

HystMoede Silpulatowa: Yalld Bor master hest or non-

master host. Valid in run mode only.
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15.41

Resgl Sladlotcs

1se this cemmand to raset all stetiaties oollertad while the
VIMZ madule operaced in e karh mode, The cummiagd, bas
this format:

Theaw 1z 10 VIME pnlude cespumee e thin commeaind.

Host'Mods Stipulallong; Volid for measier host or non-
tmudler bost. Valad in run made or slzndhe mode only.
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OF1 Cammand Summary  After von have beoome (awiliar with the DF1 commands,
you can wee Lhe Mlowleg cammand summary we = guick
refereoce guide.

Tab= 3B
DOF1 Comunand Summary .

Cemenand ' Commano SorLcrurs Field Dagenp-lars HoatMiode Stipulatiom*
Sl Ling O agresla I o For i aster ! Hon-deer

Moadas LU, 50, R

Tl nmsniL s n2Hindl

Frodm EEFEROM ta
-0

Yead Outpuns

Al rmmEm

it =#1 D =2
n? = e el con hng-

uratlan [NC = Mo, other = 122

tarial Lirda 191 BN 1L o MK, & anescils For ffigsteyr ) Harn-pAges
Imtinhzation messages {GeXKI-Frrr) Py 50U, SE, 5
AZHNZL m mE. inspetliarm
urld resat SO00E-FFFEY
Echa a1 xk- ) o rdata EHI XL m rapeaty (V] SFFFI Far Maciar ¢ lon-Masiar
Dk = Magucaclmal sorrng [imdes 5158 B
Fead Confiquratic 06 0T M n = ganbigaration 07 = bAzde SE fun lagsrar ¢ Wor-
EEP=CIM 1,92 = =EPRCTY 2] Masier
f = canfiguration alack s tAidens 5B, R o Masea-
Vi e Ty dtion DE 071 Fa canfigura-icn =lackla Fer hcaiar, Wade 52 galy
oaa . .. dala = cor figu-&1.¢ndazs for
datn wew b lied L
Waritu ] oo For Master, biode 5B only
{tave ConiigLration AES R n = EEFRDN configdraziar. For Wgrer, Klisde SH ardy
RAM T EEPRM 4 =1, 0L = w2
Lead Canfigatation 03 ¢drnlfn2 nl = EEPAGM sanliqurabon =or klaswer, Mode 5B an.p

NS4 xH L AL FO6 ! f

EHIEL w reezks 00007 FFF
[ = wulacted discrete Bills)]

Far Maper ' Non-ht arer
Wit 5L 36 R

sead Discrate BIE
sasults

ey kH KL/ [

SHEL = repiad JOAG-FF=}

| Fer Mlastar ¢ Spn-Wiogtar

hode R

Bad Faradlis Elorvs

BT RHAEL PR

wHI%]. = fapaati IPHID-FF=F)
[ = palectar Boacs[y)

[ For Master ¢ Mon-\aster

Mol R

Aqad StamiEicE D7) AH ELI ST AL = repeals (ENC-FFFF] Four Wiarcar ! Hon-Maier
Bk [ w selecied biock(s] fad«a R o
e PR TSI
Lk i<k T ha mor Wlaster, Maudas SE, B
Trigger (g o Far Masukr. [WMod== 5. R

ThAausar and Moreht 2aTar Irdlca o host <ype 1ar Wh o commano iz valid, W1, 56, v Rowngata $IM2 moduka

madkes far which command s ealid, where 30U » setup medes, 50 = 1180 2y N0 @, ard B = rian mpda.
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15-47%
Camimand Summary
{Continwed}
Tanla 5.6
O 1 T nmd Syl My (Ca il aed}
Commard 1 Cammarad Structure Field Mescn pliare Hosthdode Stipulsbians®
Cnange Cusplay CE'dZ/n N = salected dxp ay FI:-'MEI:-IH-.'_HI:-F Flaszer
i Mowe | BV 0d = wendims 1 4, 5= 331 [Modc R
| windaws, 06 = ive"]
Fmser Skakistizs - 110 . En fbrsLer ¢ Mo Adaser

neodes 8, B

Wiaster and Ron-Yaster indicate hase type tor ehich command 13 walid. 50, SE, and % indicat= w42
ol @ eAcd s T wbmi 2o menacd i oald, wablded 50 - ietap medd, 58 — mandiay sooeds, aod B— cun aoedd.
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Appendix C Results Blocks

RESLILTS: BLOWCK 1 OF 2
[Bleack Lergyth of &9 Wards)

| WORD 11 ) FUMLCTIO M WALLIES
418 Bitsp | Demal) (TEe “* Inm cates Wal ues Affarmad byt
i BiraryBECD Dugtrews Bil Senting)
1 I} Srigft meng Probes Sicepr Romfe Statag §1 = &capt, | = Rea) o Evvew
Wwingows | Aqcaptardg Fardgq Jtack; 0= Apsear, [ = AooarErsr
b5 Wirslane 2 &rceplame Range SLa0L s 0= Acgepr, T = A& alir Siige
i Windgw 3 Arcaptargs Farga tan, s U= Apiear, | = Az actar Brrgr
4 Windere & Saeapbarme P SIS P = Actegd, ' = ReyRelar S
5-15 Regaumd Tor FURLLG EKpangign Itro
b [ Uppsr Farebion S alan & X-Fiowi Cuuge Qo= Aeuegl, 1 = Pajmzlar Srrer
1 Lawwer Furlihaod $1at a20f B Float Gak)e L= AC{aM. 1 = Rayadrar Zrir
. LUppsr Funcirtor Slalua &1 Y-Floal Souge 0 = depcul, 1 T Fajectar Errer
3 Lowwer Fyunctwn Starusaf o Float Gauga |0 = Acceot. 1 = Rajectar Erige
4 Uppor Furiclien 5 Loty o Ling Saages 1 0= dovct, 1 « Fajmztar Errer
3 Lioskar Funictean Statosaf Lind Gaucs | 0= Acceps, 1 = Rgpect af grroe
S Upp:* Furiclon Satus of Line Gauge 2 O = deppl, 1 = Fajwil or Errer
r Loswver FLnctin Statusof Jna Geaga 2 0 = Acpept, 1 = RE|&TOr Errgs
k= Ugpesr Furclsidn 3TTus of Lhne Gdug = 0 = Broopl, 1 = Roj@<t or Errer
9 Lower Function 3tatus of dne Coaage 3 J = pcoept, 1 = REjact e Errgr
10 L pprr Functe Statuz of Lae Gadge & 0 = decppt, 1 = Rcjeitor Errn
n Lower Furcticn Status of Lea Cauge d i = pecept, | = RE{&0 0 Emar
12 L pper Funchign $totus of Lne Gaage: 5 A= dgeppt, 1 = Rt o Erran
14 Lower Functionitatus of Line Gauge 3 1l = ftcept, 1 = Rej&rn orErrar
14 Lipper Sumchigen Siotyz of Lng Sauge B 0 = sgcept, | = Rogeclor Erean
15 Lowwer Function tarus of b ne Gauge b 0 = focept, | = Reject orEmar
3 U JppeE Tuielion Sldlps of Lire Cauge 7 0= fecepl, | & fmieclprEmar
! Lawesr Furgtion $ta-us a7 Lire Gauge ? 0= Accept, | = AeectorErmy
2 Lpsar Sumdricm Srarue of Lire Gauyge B = fqceprl, | = ReeriprEmar
| Lowwdr Furkkidn 5%esus &' Lirne Gauge B 0w doocept, | x AeectorEroor
a Ve FuPeTiomnStaius of L Gauge B P = Adiet, ' = RemciorEmos
3 Lerww Furitiar At &f Line Gaug=3 0= Aciedl, " = HepectarErnor
E Upaaer FyruTlondtaius od Lk Gapge 'Q | D= Acceoy ! a2 Rejeclor Ereee
7 Léntiae’ Furitid S8 10 T Lirke Gaug® 10 |0 = Soctal, © » Repectar Ernor
B Uppear Funighlon Shanugss of Lirg Gapgs Y1 |0 = Acoepr, ' = Rejedtor Ereor
2 Loyl FianCll e STaTas 8 Life Gadpe 11 0 = AceeM, 1 = RéjectarError
10 Upper Functian $4abk of Lirm Gauge 12 [0 = Acoapt, 1 = Pajgr-ar Ermpr
11 Loveer Fynchen Stetds of Line Gaune 12 FO = Adccep, 1 = RajacT af Ervee
1l ] Uoper Funcdon #atus of Line Gaupe 12 |0 = Acoapt, 1 = Rajwst arEmar
13 Lowser Functpn Statusof Line Gaugg 13 |9 — Accapt, 1 = RajamarErrar
- Upps Funclion Meius af Line Gaug= 14 |0 « Acoept, 1 « Majectar Ermor
'S { Lowey Funchion $atus of Line Gaupe 14 |0 = Acgepl, 1 <« Ra)ect arEmar
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RESLLTS BLOCK 1 OF ?
o (Bleck Lergth of 53 Wards)
WORD MNT FLINCTHON WALLEES
1 116 Eitg | (Oecimal) The " =" Indicates Walues 2 Hectad by th
FirarwBL QistreLe Bit &L )
+ ] Mgrsir Furinhign Siphwr @l Lo Somyy 13 L0 = Saagpl, 1 = Anjwn b Errgn
| {grdrde Funipgm SiptwE o Lirk Gaud gy 15 F = B44qpT, 1 = ARG & Errgr
2 Uppdr Funcoon Saun ol Lre Gawge 16 {0 = Accapr, 1 = Agjact o Ervar
3 Lowwar FiEnsthion Staap g Ling Gauga 16 ]G = ofggpt, | = Agact o Ermar
q pper Fuactoor Starws of L re Gauge 17 |G o= Accept, | = A= mcrorErar
L Lawer function $ialus o Lire Gauge 17 | = gocept, 1 = ReectarErar
6§ Lpger FyaghiorStabmaf Lre Gpugs 18 |10 - Sroept, | = AeactarCrrar
1 Lt Famkinm Sigluseel Line e 18 |0 = geempt, | m BgelorEmgr
B Upeur Fu-iilion Statun of Lirw Sauga 10 O = Acemal, 1 = AeactarEnar
i Lawer Functlon S1amesd Line Gaage 18 = Agcgar, | = Raarmgr Enegl
11 Upper Fencriom Srasrs of Line Sduge 20 [ 0w Acéeal, 1 x RajciarEnar
11 Lawver Furctlan 3atus of Line Gaage 30 |0 = Accest, | = Rejectarermar
12 Upper Fun<tion Sramis af Line Gougs 21 0= Accont, | = Rgjector Srmar
13 Lawer function Matusef Line Gauge 21 [0 = &ceemr, | = Aejwctar Zrror
14 lHpesr Punsticrn SEndyn ol Lire Gavige 72 |0 = Accemr, | = Rejector Erngy
1 Lomelr “urCirn Walusesl Line Guuge 22 [0 = aceent, 1 = Rejector Errer
5 a-15 Rezarvad for FutLre Zposnaan qrp . -
B 15 Bnghtnes Frabe Laminancos Lewed Sy %Sale walee a1 o 255"
7 115 IrAndray 1 Bjual ot walug of e E1.606™
B 15 a2 Plesl Coune Walue of Ftc 81,60
] 3-15 | wandens 3 Plegd Coyr Wl gF e G 606"
16 T A15 A ndes 4 Pisl Sounk valug pf re 1,590
11 Hi5 Uppser furiian ddiyl? 4f ¥-Float Geuge  |value of Gio23s=
11 i-15 Leammr Funciacn Nemgltof X-rlan] Geauge | valus of 0o 2557
13 315 Ll pprer FungGicn) Agggl 1l Y-Flops Geauge  |'velue of © 1 0g 235
4 g-1% Lorasmr Funchion Rasultof 5 Flgdl Garge | W'alae of - g 255*
(] 0-15  [upper Funoion Resultof Line Gacge | Walua of 0o 355
16 D-15 [ Lireer FuritTrc Redagln af {me G 6 Walue of & o255
i O-15 U pper Funcoen Pazdlt of Une Galage 2 Walwe ol O 1o 255 !
g M-16  fLowedr Furchiom Facult ar Lows Gagwd | Mmoum af 320 FE5 ]
'} 0-13 !l.jr.'-:ltr Functicn Result of Une GaLgae 3 Y3 we of 010 ¥557
plul B85 [Lowwmr FLaghion RedulT @’ Lt Gaoge 3 Wi ueaf dio 255"
21 0-15 U pper bunction Redult of bne Sapegd ] W gealf Qs 2550
13 E-15  |uimmer Funclior Bealtod LineGauged | Wa ue af 315 2557 o
1= G IE cppar Furielivn Rdsalt :ll:l.l.-l-l-l.',..m_.':l_-.;-_: ;_ Wy af Joo 255"
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REFITSBLOCK 1 OF 2
{Blcck Length of 59 Word:)
WORD or | FUNCTION S WALUES
(16 By | (Decimall i THe "7 Indicates Valuss affachyg by e
Errr ! A5 [ Crxr e it Seihing)
Y P13 Lowwier Fyoncton Reule ;-f:r'-: Gadps T Vabue of BLo 2554
F -3 Upper Panctian ‘HE!ILI"::} I..;nl- Gauge & Wahie el a2 55 o
24 D15 | Lot Furom Pesult of Line Gouge 6 | value of e 2557
2F L-15 UpEsr Farstisn Rault o1 Line Gagsge 7 '..'zlu;-.:nfn-tn- rLh
] 15 Lawser Faredion Rewlt o1 Line Gappe 7 N Value ol IFip235%
2% -17 LI|:||:-=r:FJn-:'JI:|r Fesuk ail Une Calgs E walug =0 2ese
n 0-1% L-:ll.uer Fancdion Result of Lane Ganga 2 Valwa ol L= 255+ )
__ kR 0-15 Uppar Furh:tlnr.t"fu-s;‘t af Line Gawge o Valug il 714 255
"3 | 015 | Lowdr Funclion Fesultat Gre Gauge 3| vzlue of 342 2550
i 0-14% Uppar Furcrion Rasu taf Jng Gamse 10 ] walus af 0 1E 255
[ ;4 n-15 Loweer Fanction Sesult al Lne Gavge 17 '.'.ilr.qu:fil;:n- 255
s 0-14% Lippr Fl.-lrd:-til:-rl F:-;.-:;ult af Jine Gasge "1 | W'alod ol 3w 255
. £ n-15 Lenw=n Foapction F:l::ult;lle n= i.:uauuc- 11 L'alug ot 1 355
art da15 Llpr.'i-rFur'-:rlnn Rasud Lol _Ine Gauge - F '-'.:Iuen'l'{llc; z.!;:.-'
] EI_I-! . L-:mrhn-c lammgsulc af Line CGFame 12 | Valus o 1a 255 i
% 1-15 Upper Furction Reswlt af ine Gauge © 3 |-'|E|||;|;-{|-'|'l:l1{|- 255
ac 015 | Lowen Furerin Result of Qne Gange 12| Valus ol 3 ta 255° N
4l 0-15 UpperFurction Randt of -il'll.:' E-;u-::: Walue af v 255
qi d-15 Lowws i Fare i Keypll, g Line E-ul.-l-n: 1¢_ yalumafdto 255"
13 0-15 . .UpperFunctinn Feswtof ineGagge '3 | walue gl 1.1255; )
a4 1-15 L-'.'".'-'e_rli':m::iurt Fesult af Line Gange 15 | w'alug o0 e 255 ]
43 d 15 Ppoer EUpction Ragylcaf Ljme Gauge "6 | Valueafdta 255" -
-;ﬁ--_ J-15 Lowwer Furcslor Fesw.Caf _ir'uls:'_'u dyw 19 [ walyraldio 252 B
17 1-15 Uppe=r Fur;.:til.:-rl;.-;:sl.ut-:nf JmE Gauga 'T | uwles a0 4q 255 )
48 115 Linnir Fuape tion Regm Laf _jqe I'.":-:n.:-;u:-'l-:IT valug 119 255"
4% :I-'I-E Upo#r Function Rasultof Clne Gagge - & -..aln:nz--;'{ltu as="
B E N 1-15 _-:r-.'-'-:rIunc-.i-:-n Fmsutaf dne Gange & _-l.:;i_.;ur-j Ig 255
5l 115 L s Ful'u Finnit sl L af Lire E-:-m;e w |vaueaigrazser
115 Lowsan rure ficn Faww L af Cine E.f.uge 1'? valu=addys 265"
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Bl Ft_E;L_I-LTE BLOCK 'I-II:‘.IF 2 o o ) -
: {Block Length of 30 W o)
| oo T FUKCTION WALUES
(16 Bit) | 10ecimalp (The =" adicates Walyes AHgsad by tha
] BinayBC0 Dicoreta Bit Satting)

5] o1 :-_ qu-:l:runl:tl-uﬂ Meayic of IJ.I';E' Gauge 2D | valu= I:-I’I]'1.l:l-:."-55‘ . -
Tea | s |Lwmrbonchon RedetlesGngean |valecfniezsst |
A L1 {4} Upper Functimn H.E.'.EI.I||:1:I‘|'|J'!1I.':'|_3-.3.IQEEI_ '-'all.u:: nf.l:l1.-:|?.55-"_ ]

1) e Lrearmr Fipction Aesylt gl Lire Gagqe 2° valus of 0o 255
- 57 - I:I-'I_S_ L|-|:|:rer Functicn Aezult i Li.rle Gauge 22 | Valueofdio 255"

e 1-15 | vepr Fureion Rasyly of Lire Gapge Tz | Mslaeof 31 255

59 0.5 | Rsscirtd dun Fulurw Expamiiiun Zwn g ] _!
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RESLULTS BROCK 2 QF 2
(Block Length of 13 Wards) _
INHED U1k ) FLIRLCTIONY oL LS
(16 1<) { dCwcimall [The ™" [rdica L WWalusd & FFa1ad by Chee |
EinarJBCO Deimeta 311 Sedlinn]
| I A1 Tl 1 9rades 4 > &ccapr, | = Resjoctar Error
’ fA317) Terd X Sranes 1 = Afeqpr, | = Ko or grrgr
Ly rlorhn Tewcfl I S5alls O = &ocepr, | = figjp=ctar Error
3 fd.aLh T % S3adle = opgpr, | = A;achar Errpor
4 flatn Tood 535ade = Accepr, | o= Rej=crar Erroo
S hain T B S1adle b= apgpr, | = Aqqcgar Erroe
L wath Tonl ¥ S1anus Ow Aocmpy, * = AeectorErrar
7 55Th Tag| B 3ates P= AgigeM, = RagsgorEmgr
| wdath Toal 3 510 e Il:l = Aorepe, = Re pcrorErmor
| BESth Taal 1] salJe f0 = Acigar, 1= PaactorEmar
10 dlath Toal 1] STaTas O Bopmpr, 1 = Rmjecr or Emor
11 ulath Tl 12 Statas Jd= Acoops, 1w F.nj:-ctn-rErrnr
12-15 Ressryead $ar FuTUdre EKpANHAan I=rm
z o Is Mk Too & Rasalr Valogof Gto 66, G3TE
3 =15 mlark Ta™ 2 Assdir value of P Lo ds, 538
q 0 1% Marh Tacd 3 Rl wale of Gio G5, 535+
5 018 KMach Tacd 4 Rl Walpe of Gyo g5, 5354
b 0-15 Math Tacd 5 Keull Wal e ol 0 b5, 5557
T 13 Plgih 3210 B Rymyll Woluw gl QL A5, 535%°
g a-15 A=k Tarr T Efnadd Wl g af 01 A5, &35
g d-15 islh Toal & Rendi Valueof 10 5%, 535"
| 10 115 M=t Tl 3 Rimg, walugof 319 B3, 535
] | C-I5 BAxth Tosnl 10 Reault vadue af{bto EL, 537"
iy n-1& Watn Tosul 11 A4sUIE valu= af{dto b5, 533*
1= c-1r Miach Tomal 12 Redalin

valut of B o 65, 5357 !
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Appendix D Statistics Blocks
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STATISTICS BLOCK 1 OF &
[Block Length of 55 Words}
fﬁﬂﬂm [net::uuu roteeTn ALHES
1 B15  |Procened Trogers valumai 1tc 65,537
? M3 [Fakec bgpeiens | valurod Jto 65,535
J =13 Fa: ke Frabeas Lalnggl-) I_-|::|E:"_:-';'|-':|-Sh T
a 15 Wirdd oww 1 Fan lorard Valuwadd L BE.5IS
5 7}-15 Wirrdaw X Falurss YValyent] Lo gE 535
6 015 |Window Failures BN PR Te—
7 B15 | WVindow d Failarw Value of 0 1 62,515
5 D15 |Floatgags * fupper fumctlen) “anhees | value of O 1o 65 535
B -9—--- 15 Float.32qe X (lerwin furiclianih Failunws quluull;;;'-l:',l.;&ﬁ_f.jﬁ-
1 - B-15 Floan goge o wuppar furetlang Failures Waluaml 0l i A5, 575
I3 15 Float gage 7 [Icraer funl:hmr-F:-H:rn.sl - T-.-';J:I-.u]- af J1g-BE. 535
12 15 Lirie a2 1 (upper lunckion] Fa Loey walue -:-FIJ1-;|-E;,-E;3_5_
13 015 fLInagene 1 i'u:mEr_.fum:;h::r;i Failues, ‘Walue of 010 B85, 535
Iq 15 Line gage 2 uppar tunction) Fa- Lo '-.-'alun::-'i' E'i:':EEIF.%E

] 15 Line gage 2 tovear Punicoenp Failures Waluw of 0 1o A5, 5395
g 'I]'-TS-_ -Gl-'n:_qaql! uppar functlan) Fa. e Walua of 01 65,555
17 15 |Linegage 3 fower functicnk Failures | walue of 610 65, 533
B B i-15 Livig exje 4 [ypper lumstion] “p cre Walue ofl1a 55_535
14 15 Line-gage & [Loswedr Fynchanp Falliras 'L-'.Elll_l-E.lh.[-Il:l-!_r_l B5. 535
_JIIJ 015 Line geg= 3 jupper furcclor) Fasures \-‘.alun.:-fl:l;;;__'i%;i
ey 'I'I-_1 F-_ line -:a-:le% I eamerfunchonl Failures Wala of 0w 65,525
21 ST Ling &ga & fupper faetine] Faoogra Value of 0o 65,525
3 4-15 Line g;;_e-E-[ll:-'.l.lnr fancaan| Fallyrgg Walwg of 310 65,355
rl | f-15 . -ﬁqaqe'-l [upper functior) Fa:ares vala of 055 65,555
o 0-15 Linm ga.g;-]' |ji|:n-.-ir Farkimil Failunsy walue of B-o 45 555
2B - {-15 Line Qaqc B [upps fua<ior) Fal arn '-u.ll:-u.-a-'Fl}_r.r_-lﬁ-E__'.-_-'-S
) {-15 Lirrcq;;:;-ﬂ-.lln'.\'lrhrﬁd-:ml Failuras wWalse o BtoG5 325
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sirie ttd 2 Clereer Fustirtom) Boafanes

(i By
STATISTICS BLOCK 1 OF 4
[Block Lengilh of 5 'n".'cnr::l5:|
F;E:: ': mﬂ “ FUMLCTIGN WALLIES
] 115 Lo o 3y pper Iinction) Fanlur=s Walae of Do AE,535
4 0-1% Ling gace 4 {l.ovar funcliang Failures al ue of 0o AL, 5255
20 135 line gage 10 [upper funcian| Failures Value ol D PDAY,515
3l { O-!5 Lime @age 10(Iower functioT] =8 iuhes Yalue of 000 ©5, 335
[ 22 ! o-14 Lima gaga | * (uppar furdiieni F:ilI-:-s Value of Dna k5,225
EK| | ias Line gage " i {lower junctior) ‘ranlunes Aol e o 01085 5350
ad : i-15 Lin= gage " F(upper funcliznk Failares Walu= ot OLahs, 525
35 1 015 Ijﬂ.-n:m:le "I lowakr CACTIAR] T Al Yalu®af O b5, 355
Tl N P T L T
kR 15 Line gage 1.1 cwrar ‘|'|,.||1-|:|:|:|n'| rmlur-n valur .;u.-'r.'un;'..-:.-_ﬁ_s_ ST T
15 L% Lira grange T4 dgpper Fangpcen) Farlyeds Waty=allz RS 535
: *+ I.'.*-l'i" Loee oy Tl (I dupxiticn)] Failuras Yaluk ol e b5, 535
‘II-'I.I__ | % Larae Qg 15 WpRar FuncThicnd Faal:res Wk o8l T BS 539
41 S Lra ga3c 154lawa furdiian| Failares valua afd to k5,535
ar JEFIE Lerz gage Th {upper Fincon] Faaju res Waue gl tehs 545
al 0% Line ggc 15_11_m'.';m::n|-::;-;r.-:-5 _.:al-l..-;f;}mh E3=
44 015 | Lineqsqe 17upper function) FailLrss | waluc afa to 65,545
dh 015 4 LIfe Qage 17 Dévweer lurilicn) Failured Walue =[4# o B5.53% -
45 0-15  f Lirss gage 18 [upsier Fusiclion] Failures Walve cf o BE.53
4T LR L_I.F;Tiﬂﬁ L IE'{F-I-'EF furnlenn Faikuras Wialue pfa L 63535
L | f-15 Line rage 19 (dposr furctiong Falluras Walud =T4rm E.E.,-;;l-i.-._"—_‘_
B g 0-15 Linm gwga 10 [covar uncticnh Faiiuras Walus A IR ERSTS
5 0-15 Line gage 20 [Wpoer idre;lgmp Falloras Walue of OraB5 5335
51 'III-15 Ling paga .EI'."[E;:-'.I.I-nrfun:h on) Failursg Walug pf Do BE535
L2 1 l|II'-15  Line gage 21 I:upp-erfur-n-:rﬁlh.l;_ Yalue of D oo 55,525
53 0-15  [Line aagea 21 (linseir Fanditn) F-:-Iu-re: __".-':;ur of Qo G5,%15
= u-15 i el 22 [u'c.lp-:: E—;;n! Fm'-urlzz- walue of 005,535
tL 15 '-'ulJ-z--:-:FEl".-:r-hl::-E.EE




Appanailx Sratiztics Blacks

D "
STATISTICS BLOCK 2 OF 4
(Blagk Length of 12 ¥Words)
W' QR BAT FUMCTICN WALIES
T8I | pgoiman
! 6-'S | Melh Too 1 Failures ‘walue of {10 65, 535
2 BB | MathTod 7 Forlures ‘walum af 0 4o 45, 535 )
1 5 | raw Taot = Faillras | PP T——
d 0-25 | Matn Toe 4 ol s wainng oF i e £5, 539
g 0-1% _!-131:1 Tod T Fanluias Waue ol 0o G5, 59 ]
5 015 |M8th Toot € Failurss v ug of 010 &5, 335
7 l-1% Math Tagl T F-;-:Iu..rﬁ“ ;a ya of OEoes, 325
8 15 |Wathroolmalies 00 |vaueelOroEs, 535
| 0-15 lﬂailh Tor S Falopey Ve l.:ll'E'I._l:- &3, 535
1 n-15 Waih 'Il:.-u-l-.'l-":l_;a lures Laaenl e RS 535 .
'I-;" n-15 aih Tool 11 Ealures balge ol oe 65, 535 )
12 I]15 Math Taal 12 7a haes '.lalue-l:-fl'_";::, E.'E.,-E.ss




Appendix 0 Statirtics Slacks

L=t
STATISTICS BLOCK 3 OF 4
{Block Length of 62 VWards)
I;;"E%T& “:.Eﬂ-,-rnm FARICTIRH YELUE:
1 o7 |probs Mirsmurn valee Al Jgaf O 1y 255
B-15 Praobe Wleximpm wal = Wal amal fem 255
e -7 -1 .ﬁ.l.-.f.agq- alyg Yal ag of O oo 25%
E-15 Aeseryed for Faware Expansion T
3 L-15 W ira] ey 1 L lmumr Walge T _"-'al_J-e-w:_-l:_l:l-l:-::-;-;:;-ﬁ-_ T
d G-15 Wirdow 1 Wae mum valoe Yal geaf Do h5 525
5 [-15 Lol LR Ty R Wal el O ro 55 %35
B-B W'indow I Snatoocn aehana 3-5)
G- Window 3 S5-adsco e Wards 1=5)
12-1d WW'irnchon 4 47 adizucs [1ee Wares -9
15 3 Flaei guge X, (ysper] |'-'li.rh s wade val wobdta s
E-15 Float gagee W [lrragr) P, 41 Lal e Valaeaf 0 255
14 7 Flaal gage X (unper] Maxlmom value Walae of Org 255
Bi5 rloat gace ¥ [Iower) Manrium VaiLe Wal ae of drg 355
17 07 Flami ghpe= X tuop=r| Sverage Yalue val e of Q ks 255 ]
B iS5 | Fludlgage & Ogeur) Average Jaluy ] Ywlawali Qe 855
1220 FlexaT ofarga v SHari<eon (ane INArdd 15171
11.2% T line qace | 51ebist {5 Cpa Words [5-17T)
2d-if Ijn:gagrzi:l._ﬂ-';-;:-s [vee Wards IS—IE S T
T Lina QRge 3 LA 06 (e Wards 1517
-2z Line Qadse & 31am41 ¢ feathords 15-17T) ]
11313 Line Qoage 55100 21 dawa Weards 151 7) ]
3634 T Line gage & $tabras ooe Nards 15427
%41 Lline gage 7 5iat sty qsawSiards 12-57F) T
454 i gagge # Sl sles (oee*Maords 15-:7]
- 47 Lire gage 9 Xtat st o5eeWoros 13-17)
420 o Lir=gage |0 Stabibics §sme vy yods 15-17}
EI-52 litwege 11 Statisties ﬂsg-e l;n.'.-_u.r.;l; -1:._1-'} S
das | Lre gugh |3 ETRCleicy dea Wardy 15-171 -
-4 Lire gage IEI-;:laszl_q. tsag v 15. 170
fu-6i2 Lire gaige 1d Statistics {see Wards 15-17¢
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STATISTICS HLOCK 4 OF 4
[Bdock Length of 60 Words) .
;2:;1:} [D:;::'u.alj ! FomeTon —
1 ny L P2 gacyd 154 Jpqan ) Adirmum '-'ai;;:- :.-'al.ue-.-;ililt-:l 155 . I
g% JLinggage 15 jlarme ] Minlimuwn Yalus EETTEGLEE ]
¥ NET ] i acka 15 Lipgnaw) Kaslmom valLg Yalug -nl_liit-:-iE-E
LR Line gage 15 | keseri fdaos murm Value ¥alueal 014 155
3 .7 Line gage |5 iupoer) Average Valus e va Leal ] L l::'_":_____ _
= C L||'||3- gage I€|I-|:|-.-|.'-nr| Avarage valus '|.'.:| Leal 110 M55
4—? LII'|E gage | e4tatistics [g=e Worcs 1-1] L
1-% Line gage * T Sratinics [sée Word) 1-1)
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Appendix

DFT Pratoco!
Description

Crhjectiver

This sppeadix deserbss the Allet-Bradley DF1
proacrunieation protees], tnd Fhe prosrananlg o Beed o
do al Lhe basy end oo communicabe with the ¥ LM2 madule,

Whai i3 [F1 Pratocoi?

DF1 peotocsl 19 an ablen-Frrad|ey devaloped softwors
riahvgabaes waed for serisl communientione. UL protecol
pmvirdes same baodshaking and data-packing formats which
2l Lo Dael conrwoanication s wicth integricy o the dato.

D'F1 protoegl combiney some Feacures of sulcategaries I
nnd, F1 as described in the A%EL K2 28-13Th spemification.
The DF| for the YIME meedule 15 holf-duplex, pront-tg-pains

srnmunications betwean the VI¥E module pod o computer
host.

Transmisson Condes

DF1 praotosol e a charactar-grientsd protoco] that uses the
Lolaowing ASCIT conerol] characters axteoded o cight Bits or
mdding g == eo forhit 7 iser ARSI X3 4 CCTTT VI, er TS0
Gdi for the standurd definikian of thexe sharackers.

Conirel Charaster Hoxadoeimal Cade
STX (Stact of Texr bz
ETX (End of Text) IH ]
EN) (Eoquiry) 03
ACK | Acknuwled ge) 1]
[LE ¢Data Link Escapr! 10

AR (Nepative Acknowledael 13

Additionally. wbleck check chasacier (BCC Beld s peed al

the end of each packcet for arror cheeld oz, Thess hy'tes cnm ke
aoy wsloa fean 00 to FF he.

Mg pgaal in Lhe ellywiag paragrapha, o coida ig ab indiviaible
sequence of gne ar more hytes haviog a spepific meaning o
Llees prubocol, Ioslisisible csars Weal Lhy conopruuent yles ol a
eod e must be 3ent one aftar anather with oo other bytae
between them, IL does out fefer Lo Lhe Litiog of (B borpes,
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DF1 Protocal Description

E

Transmizsion Codes
Crandlroedd

The protoeal waes thope codes;

# Control podes:
p DLEETX
INLE ETX BOO

[

} DLEACK
y DLENAK
y DLEENOQ

* Tiata codes;

b LAt ieingle bylez baviog vulwes B0-0F ood 11-FF
hex;)

r OLEDLE fov 10 10, b sepresend Lhe vulee 30 heao

Uzing twa DLEe In ceqbrnae to repmsent the walue L0 hek i
ealled "TH. stuffing.” The spaem reeds a slbgle 10 bex aso
Ihile Link Excupe, and exomcts the next barte to be a conteul
erde, A& valid 1 hex intended &0 be data would be

misinAarpreted a5 8 DLE. Toassnd 1d hax az 5 datn valae,
send it tedes 10 sequance.

W tirtt alwi yrou p codess fote fwn clarzes pecording to thelr
1136 — cimlen Leaned ot & stabion brensmithing 8 mezza e,

ond respunss codes Jxsued from 8 gtation receivisg a
message, By this clamificatico, the codes ara.

B Codesfrom skation bropsmitting 8 nyscape:

y NIEETY - indicates the stabt of & messape.

P Dote100-0F and 11-FF hex! - onendes tha hytes of the
e LT

¥ DIELLE (or 140 10) -eneedes tha walne 10 her in the
Eexl oode.

b DR FTN BLC - tarmintakag & iisasage

¥ DTEEML} - peguects the retmnzmission of che Jast,
recmrved ATK or BAE,

# Hesponss code fom atation receiving a msessage:
b DLE ACK .xigoals that the receiver has suceeszEully

recevved the last messagre sant.

¥ DLE BAE -zipnals that tha racsivar did nor
wuoessbally recsive the RS0 MeEsage s=nt



Appenaix £ LF 1 Protoce! Descniption
kg

Message Packels A messoge podkiet fdocls with w DLE 8T, code with o DLE
ETX BCC, and |acludes a1l data codes iz batwean. Dekn
codes con ceenr on |y inside A messase packet.

Figure 4.1 showe the Eorrnat ol 2 messape packel. A1 bhe end
of each messaoe Is 8 onc byte BOC.

Figuee A1
M e=xsx3q= Facket Format

DLE | 5TX Gata .. . Crhe | ETH | BLC

Block Check Charvacter  The blacx check charpeter (BOC1 is 8 means of chiecking the
aceuracy of each messame packet tranamizal ph. Il e Lo 2y
enmplrment it the S-Rit anm (rodn10-206 2 m chiretle eum) of
all data bytes between the DLE STH and =bhe DEE ELX 1B,
It doks aot include anarathar mesea o packet cudee or
respanse aodes.

Forexample, if 0 message packet contained the data codes 8,
1.6, 0, 2, 4, il 3, lhe measepe packet codes woold ke (in

hexl;
10 a2 ..EIE LG Je O 02 04 D3I. 10 L1 A EQ
.
~,
OLE 5TX Data LT ZTH BCC

The sum of tne data bytes in thizs meseage paeket ie 20 hex.

The DCC ip che 2= complemant al thils sum, or EC bex, This
is shawn in the follewing hinary eadevlation:

00IG DODQ 20MEx
1"MJ1 1111 14 cemplement
+1

—

1110 QGon 2 complemant (EQD hax)
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OF 1 Frotocol Dascrptlion

E.

Biook Check Character
lcontir-gracf)

Aasiing Sirg

‘Tu brunsmit the dute value 10 hex, vou muet wae the daty
tod= DLE DLE. Hawever, anly ane of theae TAE dala hytesis
inehagded in the BCC sukn For exasiple, 1o transmit the
vulues &, 3, 8, 0,10, 4, and 1 ke, vou woul Bl e the ;I'.;ul].;m-inE-
Meesare codes!

Represents single
data byte value of 10
',,_l".__l.
10 oz l._E'_H ue e 20 10 10 D4 l-}i_.l gl 2 02X

g

LE 57X Data GLE ETX HCC

Lo thiy vowe., Vo puo uf dlw Jduls by les iy 2E bex bargase onis

1n1m DLE test rrde is inelndod T the BOC, Sa Lhe BOW s 117
ax,

The ACIT ploovrithin prarldes & mediom leve) of data
sty Ik cannot detact transpogitlen of bvees duringe

transtrugaion of 3 parket. 13 nlsa conmor detect the losertinn
ob deletiob of dala values of z2mm within p packat.

The marimurm aize of a tmeseage packet i 250 bytes This
dess mob inelurle She "OLE STE "TULE ETX EBOL . or the
it "OLE" of data *LILIC 1IF R "
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Trangmjtter Actions

Wl -

Whenever the mesaame sotneoon jupply o packet aod the
trangmitker 14 not boer, anamitter & sends a messege
Fachat (4es Fixyra A 2 [k then storts g Hmeowt, aod wails
T & reEpanae,

Tohet Lenemiber A pets a DLE ACHK, the mossage analer
iz exmiplete, After gipnaling the mesea g sooares thar the
m= st gy beeo sang sueerssfolly, teaosmlcter A petceads
with the pert rhesrsa e,

Fbranemiller A gets o MLE MAK, it retranzmite the zame
messags . The tranamictar reatarts the Umesut nod wpitx
wgain for g pesponse, The defaull celey setling is 3, Once the
number of petransbngsoos mxcaeds this limit, tha
transmictat shwould notify 1he messiuge souers that. zha
translseiun hay leded, The transmitter can then peecasd
with the nert thessage,

ITthe Lrwoul sxpures befare transemitber A gabs 3 nespenae, it
sends g OLE ELQ to tequesl a rebruosmission of the lags
rexprnse 220t Tronsmitter &, peetarts the viowout and waiks
tor 8 reaponse. The defyult ratry setting iz 3 for tlee VIS
ov-dule. IE this EXG Bk ig exceeded, tbe transmitter
should Bocilly the mecsapa sanree that the transmizson hgg
frilad. The tranamitter cab tues procged with the next
DT,

E ACK and DLE NAK are the anly mspenza mdes
defited. IF the recuiver gebs aninvalid respones code_ il
shamld janora ir.

Twoke that the transmitter must angrafe 2 Lexh value oF 10 bex
az b cnnsesptive (divicible) bytes, each af value 10 hex .
Thas 1 neceseary to dissioguizh 74 bel valus of I0 bhex from
the BHLE gonirol code of 10 bex This technique iz known as
DLE stulfing. The receiver must beable Lo reverse this
procass and extract the nocginag | fext valwe of 10 Jpex.
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DFi Pratocel Besomplian

£-& 3 _
Trensmitter Achions e A2 i6a flowchpet which gives a simplified view of an
jcontinuwed?  nxampbe of sofiwara logie foc lWplemerning tha transmaLLer.
Figurs &4 2
o Transmithe for DIF Prertoco
III-.-FF._\-
W |
Retransmit &b e Messans
_‘. p —— — l
L hdossages P.m‘l-:ni' _
] OLE | 5TX ‘ Data D-LI;‘ ETH | BEC
L [ -
‘ Timeasut Laap
) | *
L
—~ s AN
o d Ay
./"'/Ft/n’-:-ﬂiu-t-d _Ma _.__.r"'lﬁlE-l:'Ei'-':} __ he ____,_</ Tired @
BLE & OLE MO - D;n
[ e
h |
I""t‘:‘-’- Yas
— X .
LI) . Yes f/TT/;* \
85 L=t
" Recajivad fnrth;,.,w—l- ':I-l—{" JrI:rr thiz
Macsage - H_‘
. H
\r// m‘ -
Mo
v
Ne DLC | ENG ‘ :
Lerend
— |
L J,' = Recovery Procedure S
e .
':E =HReaady to Trensmit Mexd Mesage

TDelawit Walues
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G Motoonf Dddcrighian

E

£.7

N eceivar Acifons

Bince the receiver pete inpuc steactared lb a varieey of
farmate fram the phraical warld, 4 ia veore wmmples and mus?
ke capable of Pespooding Lo toany adverse sizuations. 3ome
of che thiogs that can enneirs bly happon apce listed hece:

#*  Rocaiver 35 busy s1d ¢aluhen fuovess Le ouwsape.
% A PoessA e CalcOB1Ain & paciby eccc.

4 ‘The BCOC can be invalid.

* The 1LK ST nr DLE LTX BCOC may be mizzing.
* The messare can be oo g

& A gpurieus coneral ar tax b eede can conur neside p
HaSER TR,

* A SPUTFGR vienbro] code caT wocur inesde A message.
% Oy eooabiscabion of the above can cooure.

% The DLE ACK respense can be lasc, cavsing the
tracsmitter te s2ad a duplicats vipy of 0 message chat has
wiready pussed {0 Che messnga sink,

"The rereiver must, keep o record of the lagt reapatise code
|\DLE ACK rr DLE NAK) zent. [Fit recaivez a DLE ENQ, 1he
receivar Fenls chis recorded pesponze cade adain.

Dotlitreceivee a DLE STX ara DLE EN4Y the recsiver
Lgmreras sl input. Ok oiniteali®ation, recelph of spuricus
cooloulur bext cade nutside A mesaze, or recaipt of DLE
ETR, tha Last maponse code o set bo MATL Receipt ol ACE
brum lust meswge sent will set tha reaponse 40 ACK. The
Feared el Pt pormia Lo a BHLE N4 inpot by seoding iks Inst,
cesponse [ACR ar AR and continae: waiting [ur ioput. If
e pecelwer Pawsa DLE STX, it cesets itx BOC accomalator

Enﬂhdam bulier o zers 4t slavls stoeing the detr in the data
urer,
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g L E E i Frotomal Deaeriddien

Resancer Achons
jcorcirued)

'While the rareiver stores all Fink-lowel| data eodes in the data
bufler, il adds e liok-laval detn apds valoos o the ®BOC. 0F
the dute byffer avarlows, or chera ia ng boffer available. the
receiver continues surnming the TG, but ic fizcords tha
dutea_

The receiver azansels an ecror Fuayg by indiegts the geowrronee
of o pority, bubfer avcrran, messpge Fratimg. - wemdam
handebaking =eove. Whan the receiver pets o OLE ETX RGO,
it ghrchks the ormor Elaz, tho BOC, and the meazape sl 1 aoy
of the tnsts Cail, the recmiver xonds s DLE NAK.

Fipure A is 8 flo=wchart which gives o almplilled view afan
exampla of softerare loge for Implemrnting the recriver,



Agpefix OFT Frokocal Desomption

E

ER

Receiver Acfions
Frontirucd]
Figure 4.3
Agimivar OF1 Protecol

¢ y
I'h FLCWE

,__1 ~

‘ LAa3T = MNAaAX

.iq
(.// Aeceive ~._ TE3

DLE EHEI-H_,-'

. \(m
I

FIE-I:-E'I'n.E
I:}LE iTx

‘n“es
L J
o
= BCC ™. Mo e —
{H L LAST = Mak |
'II o T T d
H“'“--.r'/ !
a3 i
L J
LAST = ALK
k B ol — oo

Send DLE LAST




Appendix CET Protocer Dezoriglich

E-T@ E

Exantple  IF you were b connert 0 Line monitar b the wires bettreen
atadoens you eould obeerve the pokivabes shoom sn FPigur= A4

Flgur= 2.4
Mexzag= Ermar Rectrery
Normal message
Fatn1: DLE STA {Drma) DLE E7X BOS - DLF T3 (Data] OLE ETX BOD +
Batm X —DLE ACK — [ E ACK

1 e ckpgs i th Ratliy oF WL @ninp ardd reogary

1 *ath |: DO_F STE [Mone)CHE ETH BOGC—+ C.E &T& {Dakn)OLE ETX BEC -
Pamn 2: e—al T WAK «—DOLE &Lk

MWrYEFaa Qe weith EVY Oeayroyed
ach 1 OLE 5TE [Catal (Maizat [f g [E EMG— C.E WT¥ (Oaiml OLE ETH BG4
Pach 2: +—[HE MN&E —[LE a7k

Good massade bul ACK dleatroyed

Fath1: DLE 5T (Dwta) OLE ETE BLCw [rimmout] BLE EXNG -

Path 2: — 1o Harse] LK, Lk ALE

Mote: A simple woy ta test bhe BE2-4ER linlk is bo savud chr
WIME medule 2 THOE BN (engquicy ). Il vou bave the part
praparly connacsad sod the VTMD moddule o configorsd for
DFL prutgeel, by VIME mydyle sheuld send o DLE ACK or
DLE VAT in vaspinss, I b bebpnanas 1o proyided, check
Frur connecHons nnd WIME modale confipuration.
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Discrete _EF £
Addressing

Objective

‘This ppoemdix deseribes the focmat fr addeeosiog the
diacrst: bits when using a PLO wita the VIM2 cedula. The
addveaalng 15 diecvessd for thess casea:

# Two-slot addresaing

® Ope-glot uddeessiog

# Half-slnt addressing

The bleck leanaler addressing 19 8l diacuszed for each of the
three ases Listed above.

wo-sfof addressing

Modula/Groecp 0

When tao-slot addresing is usod, the discrooe bresnre
addresced p5 follows:

& Qutput (FLC to VIME medulal - ORG 7 10 @ OFG AT

& Topul (WIME moduls v PLO - [RGC L TRG LT
where B = reck number. und G =gwduleymoup number.
Dleck transfers ore pddressed co HGO,

For cxomple, in the diogrom belaw, -he VIMZ2 module is
Daabed enowack O, wwodualz group 3. Inthis vase_ dlzcpele plt
ok puts are addreseed Q03 0 10 10000 117, Disorote it
inputs ar addressed (D310 A AT

Block transfers wonld ke addrexsad to (10

l
Rack 0 /M':“j”

el

wl br-trAarAaar e e e
L=l e L I B N ]
P [

1
1
1
1
1
1
i
1
1
1
1
1
1
1
1
1
i
1

L T
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thacrate Bt Acdressing

F

Chra-glat Addressing

MoadulaGraup D12 34

When one-glot addrexzing s wsed, the diseeele it abe
adATasard a5 follnws:

4 {TbpnttPLC bo VIME modsle) - DB /O ARG A
#  Tapup VT2 madule oo PLCY - BRGS0 ko TEAG 27

whiers B . 1mck cwnlees, sl G =medule group oumber of
be Figh# slocofthe twn cowpied by the 12 anadule.

Block transfers are addrezzed b Kl wheee K= cach
rumber, and r = wede e sroup nomber of the left slat af the
twnaccupiad by che VIM2 module.

Farezrmple, in the diagrum below, the VIME woodul2 iz
lpeoted in ceck . in mednle groopsd and 3. Lo Lhia case, Lhe
disrente hiteutputs wee oddressed O350 4 Lo Q35,77 Thserece
bic inputs are addrezaed T36 - 0 to B35,

Elock trapsfers wauld be add pessad te 240,

Wng 2

/l‘l.ﬂ::-dule

«d . ) '
- - 4 1
- .

P

e

P e
i Rarck 3

S, L

e L

MO LA T ol =] =

o

N sl

Y B 7
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thsopie Bit Ao ersing

F

Haff-slot Addracsing

ModulerGroup Wos.

Ve lien boalbealol add regsing w5 wiesd, Oee digerete bals are
addreeded az Forl Lowre:

& Digbpuk (PLO po VIM2 moduler = GRS d o OHG I
¥ Inpub (W12 madule bo PLEY  LEG! I ko 1HAG /T

where A= rack number, and & = medule group numbec of

Lhe les! teodile of the tao cecupled by the VIV mndole.

Eleck trapsfom ere acdeesied to BGD wheere H= rack
number, and fx=medula gronn numbar of tha second mindnle
nf the two aceepied be the VIME madula,

For exatnple, i the diagram telow, tlee VIBLD 1nad wle (s
Iocated inocacs L in medule Soeops (Lo 3. In thiscase, Ehe
digr=ie bid g ubposars addressed 13 Doa 0135 7.
Diseretsy bit inputs nep pddopssed 113 70 4 T 5T,

Mrek tronsters Srouald be addyeaped to L10

\"‘i Rack®  dack 1

Fix|4i8 ZEl4 e
1 1 ek e o 1
] ] B 1
1 1 LA 1
1 1 b 1
1 ] It 1
1 1 [ 1
P : A A
L I S
N Y
i B ERE i
: : R
1 :|r:f 1
' 1 LT 1
' N PR !
i S B
113 (5711357

/;r (yLTE]

Module/Group Nops. Module
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Appendix F LHscrete Bit Addressimy
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Appendix G ASCN Conversion Table
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I i dew o il 1 ¥ E Nafinchian f Tavrmne
ARRTROIX ” ETINGN OF 105NmMs
Cbjectives  Ttiz sppandix supplies definitions i1 bermy owed i this
macual wrhich relate torision technology (o groerul, and te
letms which miase epecificalls mo the VIM2 wmodule.
Definition of Terms  There are tarms in thiz manus] which are wsed in the

Y V- U SN s Y R Bt .} R | B
NtACOITIE VIGO0 ImORiforyF, 70 JeNErS WAicl are 5 LEC T LALE

YIM 2 syvsterr. Theye and acher ey e s g deflned boalew:

# Accoptance Banpe - The renge of values that are
aveepted bbr visinh ool cange e, Tle aocaplalise radge

15 defined mey haggh aod how pawpe Linacts, The bigh aod Jow
ranme Limits defioe tha range ot variation that oan b=
“Mereesd ahoer ond 2 low the neminal vplue, Honge
limits are delined by Lae user.

¥ Archlving Configurations- When e are eenfiguring
the VIM2 medule For oo iocspeetion application, the
conlgnration i stered ia che YW IMX awelatile EAM. 16 o
wtth iy save the configurabon, stare the conflguration o
Lhe VILIE's EEFROM memory. Vouw cao shore, or archiva,
Ve dilTerebt conflgarations Ju BEEFRON

% Hlah - A& gtiog ot conl pudws 1adjiveenkh whllear hlack
bukely ploop n line ol pixels o on noage. The Loe gapesae
tha VIM2 modale con mak & sdze, center, and width
mepsnremcnts for bloks.

# Bloek Transler = A black dransler Lz o comlhod of
enmmunicnting g "hlock™ o data brtwean 5 PIAC and an
[ maduie. 1o thiccase, dhe 'O moduidc ia che YA
module and the block of data can be regnlts data,
comfigy rptaan dnta, or stedistics datn, All Llock trapsfers
arg invobed by vn instryetion from dbe UL cootrolber,

* Prighineass Probe - 4 sample area of the image wsed 1o
madpue Ul iotedsly oo "hrghtoesn” 'Uhiy ambe roan be
uded Lz

« Tdztmare the brightness of 8 small section nfthe imogee.
- Matant lghting b phtnegs eha ngon oory imopaciion 1o

brespectiob i erder du compensets fur vonnbans (e
beghuness,



Moo

A phpe i

tefinition of Tarms

H

DRefinition of Termsi
(oo k]

i

&

Columb — & row ol pboels [a che serdzal [} direstion in
Bhe [rags oF o the diaplay semean,

Brightness Hepisttion — This Fea ture allows goo te
adjust all thetnrechold image setbiogs baw=d oo 3
pecmanent change in lighting brighloess bevel in the
withalags araa.

Confligursalion Blacks = Blewhs ol dats that may be

n pln;-.n_{ip.d to, ar dnwrelnadend from, o FLC contmudler, ur ko a
eempater enoneeted throwgh the YIME reed ule’e BE-435
port, The eanfizuratico blecks erutains eonliguoution
inforrnacien akont rmeasurement wAndaws, line goges, the
broghloess peobe. tiatl tools, aud ocher satup informaticn

Chae of Lhe mors impurcanl aspects of the YT module =
that conflgpubaslon data can ke teanaraerad tooand “eorr che
FILAT rantmller ar abher enfguker. Ad & reanlt, sonfigue-
atioo data can be eenk ez the PLO cemtrallar ar nnliar hagt,
the VIME module remnersed and replacard, and the replace-
ma=nt madule easily recondipgared by downloading =
mobfguraticn from the hoet to the YIMI moduale, [ote
that two different confl gurabiaos con al=e e shored oo

board e ST coediie i noi-volatile EEPEOD.

Cobsignl - A seleeluble numecieal valoe wesd asa
pRrarnetar when using the math tools,

Cantrast - The brighlness diffsrence between the

workpizce ard the background as taen in the imepe, Gmeel
{oaLirasl L= ropockae For rell able oper-acion of the sigon
bl ngad 1n the VI ppedinle,

Decivion vutpul - The Decisiam output 1a @ disccele
aucput which indicates the pecept'rajart statuz nfan
inspecticn. This etztue iz available through both vhe PLC

pontrollersthe Deoizion bick and thrauph the awingam
(the Decizion nutput].

Iepih of Fiald - The mngq.i'n which nbjerts focus clencly
[ iz mewyured fopm che disteeye bevond Dhe ideal Geeal
prigt oo the distanee in front of it in which objcets remain
im Frons.

EEPROM Cooficuratian - One o7 two eombiporetions
which are aeaved [n the YTRIE mood ule®s non-volacl le

rlactrically arggaahle programm™gbie memnry (REPROR)

Frld nof Viaw - Tha inapadad avas thiak Lk agan throcgh o
lens v apiical instrument by the senzoe god ol The videw
CRIMErE,
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Cefirdtion of Terms
.3

Definftion of Terms
ot e ol

& |ean - Acsymsbolic. pictocuel fepresentalion of 4 fesature

ar a mend {geoup aficenzt, "Moldng™ on ion with Lhe
Lighl peo eonbleg'digables o seleds o fepburg or
Paramgge, oF selecda the depletad Jeon meww, The oo
and icon manus preintrodaeed in Choptor ., The complete
Icon meny hranching map I lluacated 1 & ppend e A,

Hosl= A PLL, vr a pompater conoseted b the YINME
modle thyoaeh the RE-425 peck, whleh camuhurirnkes
with the VIMZ madule A hest davics eon eollest fault,
resulbs stabiskecs, or coofigucetian inErrmaiion Emm the

YV9IVIE mmfunleone aleo Mipstar ffaat].

Fiald (Videg)~ A alngle zean of the d1des carnera imngr,
The eamera proda ces 2 ateady ebresun ol 9iden Gulde, vack
vodssbing o azenesof wao linas irasters).

Gray Level - A mensure of pelative brightness from black.
chrowgh ey terensaule ol gray, oowhile.

Light Péon = The input device used tn ink=ract with tne
VIME mradiale. The light pew bas & reteacluble tip, o4 s
Ul Lo xelyel or "pick™ icons and mencs on the <idag
menitor.

Line GGage - Lina graes reprasant ons rype of inepection
boel proeided b the VI2 mndule. A Ube Sage iogpeetis o
set of hem zoninlby ar warticelr aligned pixels (Jound ina
row or coduman .

Math Tonls =« Uyer-defred focmules whirh rembing ar
At the i |12 OF tnapec tico tocls.

Master Host— A hosl duviee (PLAC a5 a4 cumputer
connertad fa the VIME modals theough che B5-485 poactl,
which L5 deslgnated 49 masber bost in the ¥TALZ mndule's
sonliguration. A meager doar, a5 dlat nguisaed fowm o kogg,
at cocligure the WIM? moduic, and trigeer inapactions,
g3 wall as scllee= Fault. raxuibs. stntistHrs, ar copfi PUTRE O
information {see ulso Hasth.

Opetator =4 symbal (mich 85 +) ar tarm (zuck a6 AND)
thar repressn s the oaeentinn prrfarmed by o maeh Lol
Upedin 204 0 [TH2 M ﬂpEfEﬂdE\.

Dperand - A quanticy 4r baiue isuch ax a conxtant, ar zhe
repultof 2 line gege Buncoinmn o wibndew), wpun which the
apEraboT 10 8 marl teo] acke.
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Definftion af Terms
[cpninued)

¥ Fiek - The acton of depresaing the tip of the Lght peos

apsinsk a displnyed i=an or voloc om the monitor sercen te
“ralecs” the function or Bend vepresealed by thal seun,

Fixel - Ome pleture sletne=nt jardat) iz s videa impee. The
videa image in A nml:ri:tnf'pi:m'ls.

TAM CoanAguraton - The "working™ conflglaralioa | bhe
eonfiguracon by which the VI module operates), wrhich
it stored 1m the VIS mcdinle's volatils randno acoms
memaory [BAad

Feaults = The value geocrmated by o visinn teal o e
vonsequeng of the tosl inspecting 4 threshold image, ar 1
the pase of & moth wal, the sclue gencrated an a
wenseqRenos Oof e ogeralir aeling upon Lhe operands,

® Hasnlis Blocks — Drita lables stured by the VIIME modylc

which con be trangferved by the PLO or ot Jeost, Tlhe
reaults oeks contain infarmation indicating the
nerppeTeert stans of ameeptebce range Lests L Lhe
bogbtness prohe, line pages, windaws. and wath toals.
The actael probe lominstes @ar valoe, pikel coonk; For
ewch window, line 7aze rezults for each line gage, and
math teol results are communientad through the reaults
blocka, The VIM2 nodule penecates two resolts blaek s foe
each inspection cvele,

& Roaw — A line of pixels aeross the imace i the hovizontal

(X)direction.

# =hilt Registration —Thia featuve allews you Lo adjusk the

ingpection a0k pusiliony bused 98 4 permancent changs in
the nominal mock prows poesitiom in Lo woshutape ares,

Atandodif - The disrance etweet the (oipecled warkpiece
and the cumata badsyr,

Statisties Bloclks - Data tabbes sterad by the VB2
moduels which =it b= tcansterred to the PTG ot other st
The seatizliea blocks obntan accumolated statistical dats
low the brigblosys probe, line gazas, vAindows, and nuath
tnalx: the statialics are gulbea-erd whil= the VIMZ mcdnla
operdres D "learn” mode, Thestatistics includs the
trgoern protetsed, inspectons failed par tonld numlpg, 4kl
taosprebs minimirm, masmon, eod everage valoes.
Statizlice wre collected For measurcmencs wrlidsh Fall withia
the respective accapbance ranpe sty (stauebics 1oe nat
Eaptfuc Gacled tools). The YIME moduls genevetes G
shatistics locks for each inspecilon cvcle.
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H.5

Definition of Terms

[<En ifie-dad

+ Swingarm - A zeraw terminal cannecear installed on the
feewt panal of eame 1TT1-1400 el o led., cocloaliog Lae WM
rmedule, I yyed bu conrent wires b the modn e,

* Threghuld - & groy lovs] used to transform & eras-seale
Wider isage Do bes biosrcy iowawe. Fiaele whiker thao che
threslio:d ave conwarted Lo wlice (11, valoes dacker or
g lal Le the Threshald are convertad Le black (0.

* Vision Tuel - "T'he V132 madulc vision tools includs tha
line papges and windows, Visieh bwalz are osed o b ke
MEASUTCMEn S LOG g€ Nerats gocept reject devisians,

* Window - Windawrs ar2 snapes whioh dafite lopalizod
impge Areas tn he inspeccad “nomeaanretnesl opecations.
Tha wser dafines che wibdaw iz shape, nad lrgakion. The
wigknk o ra bion ozed e VTRIZ wapodule weiodowe s s arew
sueasurement by posesd counting

* Workpievr — The part or object insnecced by cha Y2
sl le,

v Workotage — The specibic ares whare the rixion
inepectione for an applieation are ta talic plece.
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Sperifications

J Specifications

O Radk Initall ot an

CEMIESET .. ie s th i nnan

Backplane Current

Swingarm Trigger Inpul
Trigge~ inpae geolsred)

Minimam trigger pulsa
wridty

Crecision and Body
SwFnagarm utpirts

Chacrete outpats ... ..., ...

ldaximam carrent

IBalaticn . ... e

Craningc] o

Tingarm Ytnoke Oupul
St-abe ngaér quipurt

Sarial Communicatinng

Enwlrgaimeni
ArnEnenil DEAIEraTUE
Ciperating

Btavage . ... ..o

Lelative numidity ... ... ...l

2L syl sl Im ey [T
wrlan B0 shas e

Cala o Mo, ZEDN-YE, YL, ¥

IaaSpalis

R P

. Sl ps

Jto32wbDe

14

1500 wAC RMS fram other 10
Folariy s Nl e, $hane] CoumimGn
Connectice.

Swall active

MNarvizsalatad , shares input posoer
corrimepn.

Camipatible w th A-F mackine
vivior Sireiy Light wagrces,

T5-485, hal‘-duplex
ASCI o= DFE protoco.

M-E54 CqFi=13 1 Fp
~10w0 85 C [-a0 16 185-7)

5-B5%, npn-condensing
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sariallimma dizgmasis 000 cirier o, .. 15-10
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Trgg@er . . e 182
Umlock . .. ... 0 o0 o0 o 1520
=T L 15-13
Wnee panfiqueation .. ..o oL 1512
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ASCH piatacal . L. R 11
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BT 1 1-2

g
Backhghtimg ... o L. &G
Boued nale, selenlinng ... ... oo oo T152
Ert maripulation . .. .. I . B
Blerck check characier, EIF1 prntn-l:ﬂl ....... |‘-'l|..|:|p-urr-|:||:-: E
Elucktranifernumberngsystems 14.2%
Block Lranshars ..., . i i o e e 1811
command Meck ..o oo oL Lo L 12T
Canhgurstign . L L L Lo L L. L 1A
Results . .. ........ .. . . .. . .. ..... 14113
Fatistios .. .. e e 1d-145
El'lgntn-u-:u-:lmpnnumnn .. H'I u-3
Selectingmade ... . a8-4
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Erightness proba,
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Flacing ... i i i e e ea .. 3D
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Brightness registration ... ...................... &20

C
Camero cables, hardwaredesgnipbion oo oo oL 3-°
Camera,
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Componentipstallation ... ... ............. &7
Hasdware deteriotlon ..., . . v oee o o. .. 2-10
Coutipns. . . | ) T B
CMra-ﬂenﬂlﬁnfumngﬁ e e e &
Coammand block, transfer _.......... ..., . . M7
Command structure, OF1 pratecal ... ... ..., 1525
Command fummary, A8CH ... ... ... ... 1623
Command symmarny, DF1T -, . ... o0 T8
Commands, 8%°H . .. . ... ... ... 159
Commands, OF1 ... . e e e - 13T
Cammunpication protocals, .l'-'-.‘ECII:!nd OFE _......... 151
Carmrmumcatins disorele bal ... o oo L0 144
ﬂgmmuni:ahnnngS-ﬂﬂE o T
Comménd debilaliley oo o0 1R
Errortrackng ...o....... 0 ciiiiiame e 1375

FUNCLions . ... .. . e e e . 15-
Fﬂh\'EFUpiEﬂuEﬂfE e e Th &
Leral inewake-v:p . ..... . . . ... .. 134
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Compeniation, shift - see shif comae mestien

Componént:, system YIM2Z module ... ... ... ..., 51
Canfiguratan blocks, transfer . A T T B
Configuralion, startep, selecting . . .......... ... 1E-12
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l:u-nnen;nqng,g-mngarm T 2
Convetaan, grep level oo o oo o ool 33
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o

Default configuration .. ..o oo i 13-°0

Digalay, tun mode, changing ... .. ... ........ B-2,13-14

DF1eammand summary . .............c.c........ 1542

CFlcommanadt ... ..., - v ci e iiienen. . 1527
Chafge displar mode ... ... . ... .0 13
LT P - 1.4
Load EEFROM conliguratian inta E.l!l.l'l.ﬂ ceiee... 15-23
I 15-39
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Pead ctatistiesblocks .. ... ... ... . ...... 1338
Reset statistics ..., I B T B |
Save RAM u:n-nflguratmntn EEPRCMM ... 15123
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Sarral lie mid-ation ... .o ..., 1B.27
Frigger . ... ... eeeee.... ThAD
0= P 0 - |
Varify ... A - 0.
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Characteciat . . s 15-23
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Direct lighting 4.5
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E
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Ewitingtorunmode ... ... ... ... ... ..., “313
F
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Filters, highting firters .. . 117
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Filter, linggdge, using ... ... ......... .... . 334
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Float gaga y - wertical shift campensation 1113
Flak gage,
Accessimgstaletics ..., ., ... ..., 11-13
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Howr to uge . 11-3
Hewr wearks ..., e 11.8
Fefus ... .., ... . e N .

anilughtmu e
Functions, R5-285 mtenace
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H

Halting image acquisition
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Hardware desariptions, WVIMZ System .o L

Hosl check sequence, YiIW2 module powerug ... ...

!
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Image acqisition
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Image quality
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Sﬂhngthale-.rel - S T
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Interface, user : e . B-1

L

Learn mode,

Statistics,
Resethinmg ... .. .. i e 128
Lsing 13-6
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.
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