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1. Installation

Installation of the XCAP software should be performed prior tollagtm of the PIXCI® SV4 imaging board. Install XCAP
software by following the instructions in the XCAP Softwareadlistion chapter in this manual. After installation of thesafe,
follow the instructions below to install the PIXCISV4 imagirgabd.

The PIXCI® SV4 imaging board, for the PCI bus, is packed iaticalissipative bag. Please keep the bag and box in which the
board was shipped should the need arise to return the board oRnmaming the bag, place the bag near the PC into which the
board will be installed.

1. Remove power or turn off the PC power switch.

2.Remove the cover from the PC (if one is used with the P@which the PIXCI® SV4 imaging board is to be installed.

3. Select a vacant PCI bus slot and remove the metal bracketramdcsvering the back panel slot with which it is aligned.
Consult the reference manual for the PC if there is any doubt abalt sii is a PCI bus slot.

4. A static free area for installation is adviseable. Use wfist strap that is connected to the PC or to the staticarea is
suggested. Since walking across carpet will generate stagtricity, keep your feet stationary while removing the G
SV4 imaging board from the antistatic bag. Hold the bag and toudhQlet the same time, or place the bag on the PC
chassis and touch the chassis to dissipate the static chargeay have been created while transporting the board to the
PC.

5. Remove the PIXCI® SV4 imaging board from the antistatic mapaush it into the PCI bus connector. This can require up
to 15 pounds of force. Do not use too much force as the board may nagedristo the connector correctly, and the
result can be damage to the connector or the board.

6. Replace the screw to secure the PIXCI® SV4 imaging boatwislot.

7. Remove power from the video source to be connected to the PIXGI® SV

8. Connect the video source to either the S-Video input connector (fioleS-Sburces) or to one of the two BNC connectors
(for NTSC or PAL sources).

9. Apply power to the PC and to the video source.

10.Power up the camera, PC, and monitor(s).

11.Operate XCAP by following the instructions in in the XCAP Softw@uide chapter in this manual.

12.Check for display of the video source on the VGA monitor by clicking o€#pure and then the Snap menu in the View
window or by using the shortcut menu.

13.The XCAP software defaults to the S-Video input connector foritteowsource. The video input source can be selected
by clicking on the desired connector of the bracket view of the boale @apture & Adjust, window. The selected video
input connector is highlighted in red. If a video input is selectetdditess not have a video timing source connected, a blue
image will be displayed.

14.1f it is not possible to display an image from the video sourmeswt the chapter "In Case of Trouble" in this manual.

15.Replace the PC's cover (if one is used).

Caution: Turn the power to the PC and the video source off pri@ntoecting video sources to the PIXCI® SV4.

1.1. Memory, Motherboard, and VGA

The size and the number of images that can be stored in DRAM amotherboard is a function of the amount of DRAM that is
not used by software. EPIX' XCAP requires at least one megabfremse DRAM for image storage. If more free DRAM is
available, it can be used for image sequence storage.
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The PIXCI® SV4 imaging board can capture and store full resolutblor images to DRAM on a burst mode PCI motherboard
provided that other devices do not compete for PCI bus bandwidth. Thieadedfeer capabilities of the motherboard may limit

the size of the image that the PIXCI® SV4 imaging board @arster to memory on the motherboard. Some PCI motherboards
do not support burst mode on the PCI bus. Some PCI motherboards mustdiragenfiguration ROM set to enable PCI bus

burst mode. PCI bus transfers from other devices will compettata transfer time with images to be transferred fram t

PIXCI® SV4 imaging board to memory on the motherboard. ISA busfeeswill also compete for data transfer time with

images to be transferred from the PIXCI® SV4 imaging boardetmory on the motherboard. If a PC or motherboard has not yet
been selected, contact EPIX for suggested motherboards.

The capabilities of the S/VGA board may limit the number of iredljat can be displayed per second, the number of colors that
can be displayed, or the size of the image that can be display&dGR bus VGA board is preferred and at least a PCI bus
S/VGA board is recommended to display images from the PIXCI®iS¥ging board. If an S/VGA board has not yet been
selected, contact EPIX for suggested S/VGA boards.

EPIX can provide a complete imaging system including cameb&es;gpower supply, and computer with the PIXCI imaging
board and XCAP software installed.

2. Connectors
The PIXCI® SV4 imaging board has four connectors which aresaitite thru the bracket that mounts the board to the computer

chassis. From the top of the bracket to the bottom, the connacto/C, BNC1, BNC2, and DSUB. Silkscreen labels identify
each connector on the PIXCI® SV4 imaging board.

2.1. The PIXCI® SV4 Imaging Board Video Signal Desc riptions

YC, is the S-Video signal input connector. The "Y" signal less8ltio 1V terminated with 750hm to ground. The "C" signal level
is 0 to 0.714V terminated with 750hm to ground. The Y and C inputsiavgass filters in the video path.

S-Video Connector

BNC1 is an analog video input connector. The analog video input signatlemgt be 1 volt peak to peak with the video portion
positive and the sync tips negative. The minimum composite videbsigmal that can be amplified to provide 0 thru 255 grey
levels is 0.4 volts peak to peak. The maximum composite video imgpat shat can be amplified to provide 0 thru 255 grey
levels is 2.5 volts peak to peak. The input is terminated in 750lgnotnd. The BNC1 video input has a low pass filter in the
video path.

BNC2, is identical to BNC1.

2.2. DB15 Connector

The connector is a female 15 pin D-Subminiature connector (AMP48R90-5). Eight pins are used for external inputs and
outputs. Seven pins are connected to ground. The signal levai$lareach signal has a 1K ohm pull-up resistor to +5 volts.
EPIX' XCAP software treats bits O thru 3 as inputs and bitsuit as outputs.
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External Data Bit 7 150 C 5 External Data Bit Z
®£—External Data Bit 4
Ground 140 & 4 Ground
GB——GPDund
External Data Bit B 130 < 3 External Data Bit 1
GS——External Data Bit 2
Ground 120 & = Ground
G?——Gr"ound
External Data Bit 5 llO [C L External Data Bit @
i—lﬁround

DB15 Connector

3. Software Installation

XCAP-Plus, XCAP-Std, or XCAP-Lite, are easy to instiayl,following the instructions below.

While XCAP is easy to install, like most manufacturer®6fsoftware, we recommend as a precaution that a hard disk backup
be performed before installing XCAP.

3.1. For Windows 95 - Windows 98 - Windows ME

1. Install Files:
a.lf XCAP is provided on diskette(s):
i. Insert XCAP diskette #1 into the A: or B: drive.
ii. Execute the SETUP program, from a command prompt, or via the Wer®&tart", "Run":

> A:SETUP
or
> B:SETUP

iii. Follow the installation program's directions, such as to safeatstallation directory, and insert additional
diskettes (depending upon version) as instructed.
b. If XCAP is provided on a compact disk (CD):
i. If your PC is set to allow automatic execution of loaded @¥sCD's interactive index program will be
executed automatically. Otherwise, execute the index profram.a command prompt, or via the Windows
"Start”, "Run":

> Z:SETUP (replace Z with drive letter fo r your CD)

ii. Select "Setup PIXCI(R) Imaging Software" and "XCARdmg Application". Click "OK".
iii. Follow the installation program's directions, such as to safeatstallation directory.
c. If XCAP is provided via the internet:
i. Download:

ftp.epixinc.com/software/xcap_v21/XCAPWI.EXE

from the EPIX, Inc. ftp site.
ii. Execute the downloaded program, from a command prompt, or via the Wihs@as, "Run":

> XCAPWI.EXE

iii. Follow the installation program's directions, such as to safeatstallation directory.
iv. Delete the downloaded .EXE file from your PC's hard drive.

d. The installation procedure creates a new program group, contXi@ihg and several .TXT files. The .TXT files
contain these installation instructions, a list of distributled ficorrections or additions to this manual, or other
up-to-date information. One file, PCITIPS.TXT, containsR& Configuration Tipswhich provides tips for
resolving hardware and software conflicts.

2. Create Shortcut - Drag & Drop (optional):

a.From the program group created by the installation program,atiididrag the icon for XCAP over to the desktop

and drop.
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3. Create Shortcut - Manual (optional):
a.Right click on the Deskto]
b. Select "New".
c. Select "Shortcut".
d. Set:

Command Line: InstallDir \ XCAPWXX
Name: XCAP

replacing "InstallDir" with the name of the installatiorediory chosen above. Select "OK".
4. Install Authorization Key (for XCAP-Plus and XCAP-Std):
a. XCAP-Plus and XCAP-Std, but not XCAP-Lite, are provided withegita printer port authorization key or a USB
authorization key.

The printer port authorization key is approximately the size and stfapprinter cable's connector

(5.5%4.5x1.6 cm), but having 25 pin connectors at both ends and no ¢abledt If provided, connect the
authorization key to printer port 1, 2, or 3. If a printer cable ateched to the printer port, reconnect the printer
cable to the back of the authorization key. The authorization kegatithffect normal printer operation.

Do not connect the printer port authorization key to a 25 pin $8&P32) port, or to any other interface which
happens to use the same style connector; the authorization key wiiihoton, might be permanently damaged, and
the warranty will be void!

The USB port authorization key is approximately the size of d finger (6.0x1.6x0.8 cm), having a USB standard
4 pin connector at one end. If provided, connect the authorization keySB adit.

The authorization key must remain attached, to the printer pai$Biport as appropriate, while XCAP is running.
If the authorization key is missing, or disconnected while X@ARinning, then XCAP-Plus or XCAP-Std will
behave similar to the XCAP-Lite version; selected image geicg and analysis tools will not be operational.

b. Run the authorization key utility program provided with XCAP by "StaRun":

> C:\XCAP\HLDINST -install

c. Or, in command prompt mode, switch to the chosen installatientdiy:

> CHDIR C:\XCAP

and execute:

HLDINST -install

to run the authorization key utility program.
d. For USB port authorization keys, in some versions of Windows 95 antli®8)so0 necessary to:

Start

Settings

Control Panel

Add New Hardware

e.Note that support for the USB port authorization key under Windows 95esdDSR2 or later with the USB
supplement.
5. Install PIXCI® Imaging Board Driver:
a.Under Windows 95/98/ME, the Windows' Device Manager must be usé@ttiakinstallation of the PIXCI® driver.

If the PIXCI® imaging board was not yet installed, thet firme Windows starts after installation Windows will
notice the new device and inquire.

The first time Windows 95 starts after installation of thE®® imaging board, a pop-up window titled "New
Hardware Found" with messages "PCI Multimedia Device™&ealéct which driver you want to install for your new
hardware" will appear. Select the "Driver from disk providetidrglware manufacturer” option and click "OK". A
pop-up window with the message "Insert the manufacturer'datistadisk ..." and "Copy manufacturer's files from
..." will appear. Click "Browse", select path and fiRIBERS\WINIS\EPIXXCWS5.INF (EPIXXC32.INF for version
2.0 and earlier) within the chosen installation directory, sucl\d&CAP\DRIVERS\WIN9S\EPIXXCWS5.INF, and
click "OK" and "OK". Do not accept the offer to "Reboatfljll shutdown and reboot is required. Some later releases
of Windows 95 behave similar to Windows 98; the inquiries and respovegemstead follow the steps below.

The first time Windows 98 starts after installation of thE®® imaging board, a pop-up window with the message
"New PCI Multimedia Device" will flash by. Next a pop-updow with the message "The wizard searches for new
driver for PCI Multimedia Video Device" will appear. Clidkéxt". Select "Search for the best driver for your
device". Click "Next". A pop-up window with the messagéntidws will search for new driver ..." and "Specify
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Location" will appear. Enter path DRIVERS\WIN95 within the aromstallation directory, such as C:\XCAP
\DRIVERS\WIN95, and click "Next". A pop-up window will report tleadriver was found, namely C:\XCAP
\DRIVERS\WIN9S5\EPIXXCWS5.INF (EPIXXC32.INF for version 2.0 andrker). Click "Next" and "Finish".

The first time Windows ME starts after installation of tH¥®® imaging board, a pop-up window with the message
"New PCI Multimedia Video Device" will flash by. Next agpup window with the message "Windows has found the
following new hardware:" will appear. Select "Specify thation of the driver (Advanced)". Click "Next". Select
"Search for the best driver for your device". Check the boxSpecify a location". Enter path DRIVERS\WINME
within the chosen installation directory, such as CAXCAP\ER@\WINME, and click "Next". A pop-up window

will report that a driver was found, namely CAXCAP\DRIVERINME\EPIXXCWS5.INF (EPIXXC32.INF for
version 2.0 and earlier). Click "Next" and "Finish".

If the PIXCI® imaging board was already installed under Wind®sver 98, and "Cancel" was clicked when
Windows started and announced the presence of new "PCI Multikbediavare”, then instruct Windows to load the
appropriate driver. Click "Start", "Control Panel", "8yst "Device Manager", and "Other Devices". SERCt
MultiMedia Video Device" (which appears if a PIXCI® imaglmgard driver was never installed), or "PIXCI(R)
Video Capture Board" (which appears if a PIXCI® imaging bdaiker was previously installed). Click "Driver",
"Change Driver", and "Other". Select "PCl Multiviedi@eo Device" or "PIXCI(R) Video Capture Board". Click
"Have Disk", select DRIVERS\WIN95 within the chosen indtaladirectory, such as CAXCAP\DRIVERS\WIN95,
and click "OK".

If the PIXCI® imaging board was already installed under Windelks and "Cancel" was clicked when Windows
started and announced the presence of new "PCI Multimedia Hafdthereinstruct Windows to load the
appropriate driver. Click "Start", "Settings", "ConBahel", "System", if System is not listed, click onvnai

Control Panel options”, "Device Manager", and "Other DeviSe&ct "PCI MultiMedia Video Device" (which
appears if a PIXCI® imaging board driver was never instal@d)?IXCI(R) Video Capture Board" (which appears
if a PIXCI® imaging board driver was previously installed)ciCbn the "Properties” button. Click on the "Driver"
Tab, and the click on "Change Driver", or "Update DrivegktM pop-up window with the message "This wizard
searches for updated drivers for:" followed by "PCI MultiMadtizzo Device" (which appears if a PIXCI® imaging
board driver was never installed), or "PIXCI(R) Video CapBoard" (which appears if a PIXCI® imaging board
driver was previously installed). Select "Specify the lacatif the driver (Advanced)”. Click "Next". Select "8bar
for the best driver for your device". Check the box for: "Speci§cation”. Enter path DRIVERS\WINME within
the chosen installation directory, such as CAXCAP\DRIVERSWE, and click "Next". A pop-up window will
report that a driver was found, namely C:\XCAP\DRIVERS\WINEEIXXCWS5.INF (EPIXXC32.INF for version
2.0 and earlier). Click "Next" and "Finish".

Note that the "quick reboot" offered by (some versions of the) ®&l@mager doesot properly install the PIXCI®
board's driver; a full shutdown and reboot is required. The shutdowrebodtrcan be delayed until after the
installation is completed.

6. Set Frame Buffer Memory Size (optional):
a.By default, 4 megabytes of frame buffer memory is allocated.
b. Under Windows 95/98/ME, frame buffer memory must be allocated défindgows' initialization, as specified in the
Windows' SYSTEM.INI file. If additional frame buffer memosydesired, then at the end of the Windows'
SYSTEM.INI file, add a section:

[EPIX_XC]
PIXCI=-IM <memorysize>

replacing the "<memorysize>" with the desired memoryisikdytes. Windows must be rebooted for the new
specification to take effect.

Windows 95/98/ME limits the maximum amount of allocatable fréomféer memory, dependent upon what other
devices are installed, the total PC memory size, and ottiersa

Less than the requested amount of frame buffer memory may be prbyidféiddows. If no memory could be
allocated, the PIXCI® imaging board will not be usable; repgriCan't allocate frame buffer memory". Otherwise,
within XCAP, the amount of frame buffer memory can be checked urixiei®, PIXCI® Open/Close.

7. Configure SIVGA:

a.A "High Color (16 bit or 65536 Color)", "True Color (24 bit or 1677721&glor "True Color (32 bit)" setting for
the display adapter (S/VGA)igquired for proper display of images and overlay graphics. Thie Tolor (24 bit or
16777216 Color)" or "True Color (32 bit)"'sigggested for higher quality, and quicker, display of images amthpve
graphics. This may be checked and/or modified via Windows "St@dfitrol Panel”, "Display”, "Settings".

b. In Windows 95, under "Control Panel", "Display”, "Plus!","8f@w window contents while dragging” must be
disabled (this feature is not present in older versions of Window©£@%) Windows 98/ME, under "Control Panel”,
"Display"”, "Effects", the "Show window contents wHilagging" must be disabled.

c. After changing the settings a full shutdown and CTRL+ALT+DEhaot should be used. The quick restart offered
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by older versions of Windows 95, and the dynamic VGA reconfiguragoformed by newer versions of
Windows 95, may not re-initialize all devices properly.
8. Reboot Windows.

9. XCAP is now ready to run, clicking "Start", "PrografiXCAP Imaging", and finally "XCAP for Windows".

3.2. Windows 95 - Windows 98 - Windows ME - Esoteri ca

3.2.1. Windows 95/98/ME - Manual Installation

Use of EPIXXCWS5.INF (EPIXXC32.VXD for version 2.0 and earljieove, provides automatic installation of
EPIXXCWS5.VXD (EPIXXC32.VXD for version 2.0 and earlier) inost circumstances. The following information allows manual
installation, correcting problems, or integration with an OFiteedures.

1. The EPIXXCWS5.VXD (EPIXXC32.VXD for version 2.0 and earlier) shibbe copied to the Windows SYSTEM directory,
typically:

C:\WINDOWS\SYSTEM
2.Using the Registry Editor (REGEDIT) provided with Windows, createntry such as:
HKEY_LOCAL_MACHINE\System\CurrentControlSet\Ser vices\Class\Unknown\0000

replacing the \0000, if such an entry already exists, with theavaiable sequential number. This entry must contain:

DevLoader=  "epixxc32.vxd" (for version 2.0-)
DevLoader=  "epixxcw5.vxd" (for version 2.1+)
DriverDesc=  "PIXCI(R) PCI Video Capture Boa rd" (optional)
InfSection= "Unknown"

StaticVxD= "epixxc32.vxd" (for version 2.0-)
StaticVxD= "epixxcw5.vxd" (for version 2.1+)
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3. Using the Registry Editor, edit the existing entry for PIXCN2%r PIXCI® SV3:

(Win 95) HKEY_LOCAL_MACHINE\Enum\PCI\VEN_8086&DE V_1223\BUS_**&DEV_**&FUNC_**
(Win 98) HKEY_LOCAL_MACHINE\Enum\PCI\VEN_8086&DE V_1223&SUBSYS_00000000&REV_*'\BUS_**&DEV_**&FUNC_**

or the existing entry for PIXCI® SV4:

(Win 95) HKEY_LOCAL_MACHINE\Enum\PCI\VEN_109E&DE V_0350\BUS_**&DEV_**&FUNC_**
(Win 98) HKEY_LOCAL_MACHINE\Enum\PCI\VEN_109E&DE V_0350&SUBSYS_00000000&REV_*'\BUS_**&DEV_**&FUNC_**

or the existing entries for PIXCI® SV5:

(Win 95) HKEY_LOCAL_MACHINE\Enum\PCI\VEN_109E&DE  V_036E\BUS_**&DEV_**&FUNC_**
(Win 95) HKEY_LOCAL_MACHINE\Enum\PCI\VEN_109E&DE  V_0878\BUS **&DEV **&FUNC _**
(Win 98) HKEY_LOCAL_MACHINE\Enum\PCI\VEN_109E&DE  V_036E&SUBSYS_00000000&REV_*'BUS_**&DEV_**&FUNC_**
(Win 98) HKEY_LOCAL_MACHINE\Enum\PCI\VEN_109E&DE  V_0878&SUBSYS_00000000&REV **\BUS *&DEV **&FUNC_**

or the existing entry for PIXCI® D, PIXCI® D24, or PIXCI® D32:

(Win 95) HKEY_LOCAL_MACHINE\Enum\PCI\VEN_10E8&DE V_80D6\BUS_**&DEV_**&FUNC_**
(Win 98) HKEY_LOCAL_MACHINE\Enum\PCI\VEN_10E8&DE V_80D6&SUBSYS_00000000&REV_**\BUS_**&DEV_**&FUNC_**

or the existing entry for PIXCI® A:

(Win 95) HKEY_LOCAL_MACHINE\Enum\PCI\VEN_10ES&DE  V_82B1\BUS_**&DEV_**&FUNC_**
(Win 98) HKEY_LOCAL_MACHINE\Enum\PCI\VEN_10ES&DE  V_82B1&SUBSYS_00000000&REV_*\BUS_**&DEV_**&FUNC_**

or the existing entry for PIXCI® D2X:

(Win 95) HKEY_LOCAL_MACHINE\Enum\PCI\VEN_165A&DE V_D200\BUS_**&DEV_**&FUNC_**
(Win 98) HKEY_LOCAL_MACHINE\Enum\PCI\VEN_165A&DE V_D200&SUBSYS_00000000&REV_**\BUS_**&DEV_**&FUNC_**

or the existing entry for PIXCI® D2X:

(Win 95) HKEY_LOCAL_MACHINE\Enum\PCI\VEN_165A&DE V_D201\BUS_**&DEV_**&FUNC_**
(Win 98) HKEY_LOCAL_MACHINE\Enum\PCI\VEN_165A&DE V_D201&SUBSYS_00000000&REV_**\BUS_**&DEV_**&FUNC_**

or the existing entry for PIXCI® CL3SD:

(Win 95) HKEY_LOCAL_MACHINE\Enum\PCI\VEN_165A&DE V_D300\BUS_**&DEV_**&FUNC_**
(Win 98) HKEY_LOCAL_MACHINE\Enum\PCI\VEN_165A&DE V_D300&SUBSYS_00000000&REV_**\BUS_**&DEV_**&FUNC_**

or the existing entry for PIXCI® CL1:

(Win 95) HKEY_LOCAL_MACHINE\Enum\PCN\VEN_165A&DE  V_D100\BUS_**&DEV_**&FUNC_**
(Win 98) HKEY_LOCAL_MACHINE\Enum\PCI\VEN_165A&DE  V_D100&SUBSYS_00000000&REV_*\BUS_**&DEV_**&FUNC_**

or the existing entry for PIXCI® D3X:

(Win 95) HKEY_LOCAL_MACHINE\Enum\PCI\VEN_165A&DE V_D300\BUS_**&DEV_**&FUNC_**
(Win 98) HKEY_LOCAL_MACHINE\Enum\PCI\VEN_165A&DE V_D300&SUBSYS_00000000&REV_**\BUS_**&DEV_**&FUNC_**

where the **'s may be any digits (assigned and created by Wiraltevadetection of the PIXCI® imaging board). This
entry must contain:

Class= "Unknown"

ConfigFlags= 00 00 00 00

DeviceDesc= "PIXCI(R) PCI Video Capture Boa rd" (optional)
Driver= "Unknown\0000" (substitute 0000)
Mfg= "EPIX, Inc." (optional)

where the "0000" is replaced by the sequential number usedgrethieus step.
4. Reboot Windows.

3.2.2. Windows 95/98 - Forcible Frame Buffer Memory  Allocation

As described above, frame buffer memory allocated by EPIXXCWIB.{EPIXXC32.VXD for version 2.0 and earlier) during
Windows startup is limited to a small percentage of totairfe@ory.

A larger frame buffer memory can often be obtained by reservingonyebefore Windows starts:
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1.1n C:\CONFIG.SY#, add a line:

DEVICE=C:\XCAP\DRIVERS\WIN95\EPIXXC.SYS -IM <fr amebuffermemorysize>

or

DEVICE=C:\XCAP\DRIVERS\WIN95\EPIXXC.SYS -OS <res ervememorysize>

after DEVICE=HIMEM.SYS, replacing "<framebuffermemorgst" with the desired frame buffer memory size, in Kbytes.
Alternately, the second form reserves "<reservememorydideyptes, for Windows and allocates (almost) all of the
remaining memory for use as frame buffer memory.

2. Edit the Windows' SYSTEM.INI file, add a section:

[EPIX_XC]
PIXCI=IM 0

so that EPIXXCW5.VXD (EPIXXC32.VXD for version 2.0 and earlidgesn't reserve and waste additional frame buffer
memory.
3. Reboot Windows.

This technique allows most of the PC's memory to be reserveanas buffer memory (e.g. typically all but 8 or 16 megabytes,
as required by Windows). However, the memory is unavailable to Wadoxen when the PIXCI® imaging board's driver is not
open.

If the specified amount of frame buffer memory could not be atiémt, EPIXXC.SYS will attempt to allocate smaller amoulfits.
no memory can be allocated EPIXXC.SYS, will display an errosagesduring Windows startup, and XCAP will not run, stating
"Can't allocate frame buffer memory".

This alternate frame buffer allocation method is not availabbder Windows ME.

3.2.3. Windows ME - Forcible Frame Buffer Memory Al  location

As described above, frame buffer memory allocated by EPIXXCWIB.8uring Windows startup is limited to a small
percentage of total PC memory.

A larger frame buffer memory can be obtained by limiting the amafumemory recognized by Windows ME, and then
instructing EPIXXCWS5.VXD to explicitly use a section of memaiiyhout allocating it from Windows:

1. Restrict Windows to use no more than a set amount of memotythEdiVindows' SYSTEM.INI file, add or modify the
MaxPhysPage entry, specifying the maximum amount of memory to dédyd&indows in units of 4096 pages, expressed
in hexadecimal:

[386Enh]
MaxPhysPage=4000 ;; 64 Mbytes in 4096 byte p ages, in hexadecimal

2. Edit the Windows' SYSTEM.INI file, add a section and entry:

[EPIX_XC]

PIXCI= -1A <image_memory_adrs_in_kbyte>
-IM <size_of_image_memory_in_kbyte>
-MB 16384

In practice, all three fields are on the same line. Bairetthat the -IA address is equal to (or above) the specified
IMaxPhysPage limit - includingxact base2 to base10 conversions! (i.e. for MaxPhysPage=4000 or &4 tMbysmallest
legal value of -1A is 65536, not 64000!). Likewise, be certain tiwatIA plus -IM values do not exceed the amount of
memory available!

3. Reboot.

For example, for a PC with 256 megabyte of memory, allocaB2gMbyte for Windows and the remainder for frame buffer
memory, use:

MaxPhysPage=C000
and

PIXCI = -IA 196608 -IM 65536 -MB 16384

3.2.4. Windows 95/98/ME - Authorization Key - Manua | Installation

Use of HLDINST.EXE, above, provides automatic installatiorhefgrinter port authorization key's driver, needed under
Windows 95/98/ME, for XCAP-Plus and XCAP-Std (but not needed for R€CAe). The following information allows manual
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installation, correcting problems, or integration with an OFWteedures for the printer port version of authorization keys.

1. The file HARDLOCK.VXD must be copied to the Windows SYSTEIvedtory, typically:

C:\WINDOWS\SYSTEM

or placed in the same directory as XCAP, typically:

C:\XCAP

Normally, all LPT ports are scanned for the authorization 8aguld other hardware use, or overlap, one of the LPT I/O port
addresses, the search may be restricted to specific /0 jmoASTOEXEC.BAT, specifying:

SET HL_SEARCH=378p
SET HL_SEARCH=278p,378p

forces only the I/O port addresses listed (in hexadecimal) toabehssl. Note that setting HL_SEARCH from a DOS box has no
effect, as the setting is not "carried back” from D@&the Windows 95/98/ME environment.

3.3. For Windows NT

XCAP requires Windows NT Version 4 with Service Pack 3 or.ld&r must be logged on an Administrator, or have equivalent
privileges, to complete the installation procedure.

1.Install Files:
a.lf XCAP is provided on diskette(s):
i. Insert XCAP diskette #1 into the A: or B: drive.
ii. Execute the SETUP program, from a command prompt, or via the Wért&tart", "Run":

> A:SETUP
or
> B:SETUP

iii. Follow the installation program's directions, such as to safegtstallation directory, and insert additional
diskettes (depending upon version) as instructed.
b. If XCAP is provided on a compact disk (CD):
i. If your PC is set to allow automatic execution of loaded @sCD's interactive index program will be
executed automatically. Otherwise, execute the index programm.a command prompt, or via the Windows
"Start", "Run":

> Z:SETUP (replace Z with drive letter fo r your CD)

ii. Select "Setup PIXCI(R) Imaging Software" and "XCARdmng Application". Click "OK".
iii. Follow the installation program's directions, such as to safeatstallation directory.
c. If XCAP is provided via the internet:
i. Download:

ftp.epixinc.com/software/xcap_v21/XCAPWI.EXE

from the EPIX, Inc. ftp site.
ii. Execute the downloaded program, from a command prompt, or via the Wikt "Run":

> XCAPWI.EXE

iii. Follow the installation program's directions, such as to salegtstallation directory.
iv. Delete the downloaded .EXE file from your PC's hard drive.

d. The installation procedure creates a new program group, contXiGitB and several .TXT files. The .TXT files
contain these installation instructions, a list of distributled ficorrections or additions to this manual, or other
up-to-date information. One file, PCITIPS.TXT, containsR@ Configuration Tipswhich provides tips for
resolving hardware and software conflicts.

2. Create Shortcut - Drag & Drop (optional):

a.From the program group created by the installation program,atiididrag the icon for XCAP over to the desktop
and drop.

3. Create Shortcut - Manual (optional):

a.Right click on the Deskto!

b. Select "New".

c. Select "Shortcut".

d. Set:

Command Line: InstallDir \ XCAPWXX
Name: XCAP
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replacing "InstallDir" with the name of the installatiorediory chosen above. Select "OK".
4. Install Authorization Key (for XCAP-Plus and XCAP-Std):
a.XCAP-Plus and XCAP-Std, but not XCAP-Lite, are provided withegita printer port authorization key or a USB
authorization key.

The printer port authorization key is approximately the size and sifapprinter cable's connector

(5.5%4.5x1.6 cm), but having 25 pin connectors at both ends and no t¢abledt If provided, connect the
authorization key to printer port 1, 2, or 3. If a printer cable avesched to the printer port, reconnect the printer
cable to the back of the authorization key. The authorization keyatiliffect normal printer operation.

Do not connect the printer port authorization key to a 25 pin $&#P32) port, or to any other interface which
happens to use the same style connector; the authorization key vitihntion, might be permanently damaged, and
the warranty will be void!

The USB port authorization key is approximately the size of a inggr (6.0x1.6x0.8 cm), having a USB standard
4 pin connector at one end. If provided, connect the authorization keySB pdut.

The authorization key must remain attached, to the printer pai$Biport as appropriate, while XCAP is running.
If the authorization key is missing, or disconnected while X@ARinning, then XCAP-Plus or XCAP-Std will
behave similar to the XCAP-Lite version; selected image geicg and analysis tools will not be operational.

b. Run the authorization key utility program provided with XCAP by "StaRun":

> C:\XCAP\HLDINST -install

c. Or, in command prompt mode, switch to the chosen installatientdiy:

> CHDIR C:\XCAP

and execute:

HLDINST -install

to run the authorization key utility program.
5. Install PIXCI® Imaging Board Driver:

a.If the PIXCI® imaging board's driver was not loaded when theMB€powered up (as described undardware
Installation), instruct Windows to load the appropriate driver: Click "St8Rrograms”, and "Windows NT
Explorer". Within the chosen installation directory, such as@AP, find and highlight file DRIVERS\WINNT
\EPIXXCWT.INF (EPIXXCNT.INF for version 2.0 and earlierxdm the menu bar, select "File" and "Install”.

6. Configure S/IVGA:

a.A "High Color (16 bit or 65536 Color)", "True Color (24 bit or 1677721@®glor "True Color (32 bit)" setting for
the display adapter (S/VGA)isquired for proper display of images and overlay graphics. Thie Tolor (24 bit or
16777216 Color)" or "True Color (32 bit)"'sigggested for higher quality, and quicker, display of images amthpve
graphics. This may be checked and/or modified via Windows "St8ettjngs”, "Control Panel", "Display”, "Settings"

b. Under "Start", "Settings", "Control Panel", "Displéffects"”, the "Show window contents while draggingste
disabled.

7. Reboot Windows.
8. XCAP is now ready to run, clicking "Start", "PrografiXCAP Imaging”, and finally "XCAP for Windows".

3.4. Windows NT Esoterica

3.4.1. Windows NT - Manual Installation

Use of EPIXXCWT.INF (EPIXXCNT.INF for version 2.0 and ear), above, provides automatic installation of EPIXXCWT.SYS
(EPIXXCNT.SYS for version 2.0 and earlier) in most circumséan The following information allows manual installation,
correcting problems, or integration with an OEM's procedures.

1. The EPIXXCWT.SYS (EPIXXCNT.SYS for version 2.0 and earlirst be copied to the Windows SYSTEM32\DRIVERS
directory, typically:

C:\WINNT\SYSTEM32\DRIVERS
2. Using the Registry Editor (REGEDIT) provided with Windows, createsntry such as:

HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Ser Vices\EPIXXCWT (version 2.1+)
HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Ser vices\EPIXXCNT (version 2.0-)

This entry must contain:

ErrorControl = 0x00000001
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Group = "Extended base"
Start = 0x00000001
Type = 0x00000001

and may, as described below, also contain:
PIXCI = "-IM <memorysize>"

Create an entry such as:

HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Ser vices\EventLog\System\EPIXXCWT (version 2.1+)
HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Ser vices\EventLog\System\EPIXXCNT (version 2.0-)

This entry must contain:

EventMessageFile = "%SystemRoot%\System32\loLog Msg.dlI"
TypesSupported = 0x00000007

3. Shut down and restart Windows.

3.4.2. Windows NT - Frame Buffer Memory Allocation

Under Windows NT, frame buffer memory must be allocated during Wisdoitvalization.

The requested frame buffer memory size must be specified Retfistry entry described above, using an entry named "PIXCI",
such as:

PIXCI = "-IM <memorysize>"

replacing the "<memorysize>" with the desired memory si&bytes. If no frame buffer memory size is specified, a defizst
of 4 megabytes is used. Windows must be rebooted for the new sptémifio take effect.

Windows NT limits the maximum amount of allocatable frame buffemory, dependent upon what other devices are installed,
the total PC memory size, and other factors. Using the Cdrairml's Device Manager to select Boot or System prioritiupta

for EPIXXCWT.SYS (EPIXXCNT.SYS for version 2.0 and earliaipws more frame buffer memory to be allocated than
selection of Automatic startup.

Less than the requested amount of frame buffer memory maytiegut by Windows. If no memory could be allocated, XCAP
will not run, stating "Can't allocate frame buffer memo8therwise, within XCAP, the number of available frame bsffen be
checked underIXCI®, PIXCI® Video Setup, Resolution. As the frame buffer memory is allocated once during Windows
initialization; the contents of frame buffers are retained@AP is closed and restarted, but lost if Windows is restarte

3.4.3. Windows NT - Forcible Frame Buffer Memory Al location

As described above, frame buffer memory allocated by EPIXXGWT (EPIXXCNT.SYS for version 2.0 and earlier) during
Windows startup may be limited to a small percentage of RZainemory.

A larger frame buffer memory can be obtained by limiting the amafumemory recognized by Windows NT, and then
instructing EPIXXCWT.SYS (EPIXXCNT.SYS for version 2.0 andlieg) to explicitly use a section of memory without
allocating it from Windows NT:

1. Edit C:\BOOT.INI, restricting Windows NT to use no more tlaaset amount of memory: by copying an existing
configuration line, adding /MAXMEM=XX (where XX is in Mbyteand changing the prompt name, such as changing:

[operating systems]

multi(0)disk(0)rdisk(0)partition(7)\WINNT="Wind ows NT V 4.00"
to
[operating systems]
multi(0)disk(0)rdisk(0)partition(7)\WINNT="Wind ows NT V 4.00 [NT=64M PIXCI=256M]" /MAXMEM=64
multi(0)disk(0)rdisk(0)partition(7)\WINNT="Wind ows NT V 4.00"

Do not copy this new line as shown above; the first portion of the lirst be copied from an existing configuration line in
your C:\BOOT.INI file. The text between quotes appearstamaselection prompt, use of "[NT=64M PIXCI=256M]" is a
suggested reminder, but not required.

Also in C:\BOOT.INI, change the timeout selection to betgethan 0:

[boot loader]
timeout=30

Otherwise the BOOT.INI configuration options will not be shown whémdows starts.
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Keeping the original configuration line, as a boot selection opdrighly recommended as a backup.

2. Edit the registry entry:

HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Ser VicesS\EPIXXCWT (version 2.1+)
HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Ser Vices\EPIXXCNT (version 2.0-)

On the "PIXCI" field add:

-1A <image_memory_adrs_in_kbyte>
-IM <size_of_image_memory_in_kbyte>
-MB 8192

In practice, all three fields are on the same line. Bairetthat the -IA address is equal to (or above) the specified

IMAXMEM limit - including exact base?2 to basel0 conversions! (i.e. for MAXMEM=64, thdeshtegal value of -IA is

65536, not 64000!). Likewise, be certain that the -IA plus -IM vallgesot exceed the amount of memory available!
3. Reboot, using the newly added boot selection.

For example, for a PC with 1 gigabyte of memory, allogg2i6 Mbyte for Windows and the remainder for frame buffer
memory, use:

IMAXMEM=256
in C:\BOOT.INI, and use:
PIXCI = -1A 262144 -IM 786432 -MB 8192

in the registry entry. Note that 262144 is 256x1024, and 786432 is (1024-256)x1024.

Note that if this memory allocation method is used, programsadodmage data may be slower. Thus, the video display rate
(and image processing) may be slower, but the video capteréstath as sequence capture) is not adversely affected. This
method of memory allocation is primarily used for video rate aitigmiof long sequences, followed by off-line analysis or saving
of the sequence.

3.4.4. Windows NT - Authorization Key - Manual Inst  allation

Use of HLDINST.EXE, above, provides automatic installatiorhefgrinter port authorization key's driver, needed under
Windows NT, for XCAP-Plus and XCAP-Std (but not needed for X@AR). The following information allows manual
installation, correcting problems, or integration with an OfFiWtsedures for the printer port version of authorization keys.

1. The file HARDLOCK.SYS must be copied to the Windows SYSTEM32\ERS directory, typically:
C:\WINNT\SYSTEM32\DRIVERS

2. The file HLVDD.DLL must copied to the Windows SYSTEM directdmpically:
C\WINNT\SYSTEM

or placed in the same directory as XCAP, typically:

C:\XCAP

3. Using the Registry Editor (REGEDIT) provided with Windows, createntry such as:
HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Ser vices\HardLock

This key must contain values:

ErrorControl = 0x00000001

Group = "Extended Base"
Start = 0x00000002
Type = 0x00000001

or, if using REGEDT32, the values should appear as:

ErrorControl:REG_DWORD:0x1
Group:REG_SZ:ExtendedBase
Start:REG_DWORD:0x2
Type:REG_DWORD:0x1

4. Shut down and restart Windows for the new registry entries to fidat.e
5. If the authorization key is connected to a non-standard printerguoatiditional entry may be required:

HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Ser vices\HardLock\Parameters
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which contains a value:

loPortAddress0 = 0x???? (for REGEDI T)
loPortAddressO:REG_DWORD:0x????  (for REGEDT 32)

where the "????" is replaced with the parallel po@'sitfdress in hexadecimal. As before, Windows must be shut down and
restarted.

3.5. For Windows 2000

1.Install Files:
a.lf XCAP is provided on diskette(s):
i. Insert XCAP diskette #1 into the A: or B: drive.
ii. Execute the SETUP program, from a command prompt, or via the Wért&tart", "Run":

> A:SETUP
or
> B:SETUP

iii. Follow the installation program's directions, such as to safegtstallation directory, and insert additional
diskettes (depending upon version) as instructed.
b. If XCAP is provided on a compact disk (CD):
i. If your PC is set to allow automatic execution of loaded @¥sCD's interactive index program will be
executed automatically. Otherwise, execute the index profram.a command prompt, or via the Windows
"Start”, "Run":

> Z:SETUP (replace Z with drive letter fo r your CD)

ii. Select "Setup PIXCI(R) Imaging Software" and "XCARdMng Application”. Click "OK".
iii. Follow the installation program's directions, such as to salegtstallation directory.
c. If XCAP is provided via the internet:
i. Download:

ftp.epixinc.com/software/xcap_v21/XCAPWI.EXE

from the EPIX, Inc. ftp site.
ii. Execute the downloaded program, from a command prompt, or via the Wit8@aats, "Run":

> XCAPWI.EXE

iii. Follow the installation program's directions, such as to salegtstallation directory.
iv. Delete the downloaded .EXE file from your PC's hard drive.

d. The installation procedure creates a new program group, contXi@itB and several .TXT files. The .TXT files
contain these installation instructions, a list of distributled ficorrections or additions to this manual, or other
up-to-date information. One file, PCITIPS.TXT, containsR@ Configuration Tipswhich provides tips for
resolving hardware and software conflicts.

2. Create Shortcut - Drag & Drop (optional):

a.From the program group created by the installation program,atiididrag the icon for XCAP over to the desktop
and drop.

3. Create Shortcut - Manual (optional):

a.Right click on the Desktold]

b. Select "New".

c. Select "Shortcut".

d. Set:

Command Line: InstallDir \ XCAPWXX
Name: XCAP

replacing "InstallDir" with the name of the installatiorediory chosen above. Select "OK".
4. Install Authorization Key (for XCAP-Plus and XCAP-Std):
a. XCAP-Plus and XCAP-Std, but not XCAP-Lite, are provided withegita printer port authorization key or a USB
authorization key.

The printer port authorization key is approximately the size and sifapprinter cable's connector

(5.5%4.5x1.6 cm), but having 25 pin connectors at both ends and no ¢abledt If provided, connect the
authorization key to printer port 1, 2, or 3. If a printer cable avesched to the printer port, reconnect the printer
cable to the back of the authorization key. The authorization keyatiliffect normal printer operation.

Do not connect the printer port authorization key to a 25 pin $&#&P32) port, or to any other interface which
happens to use the same style connector; the authorization key vitiihntion, might be permanently damaged, and

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
15 of 50 1/29/2016 11:23 Al



PIXCI® SV4 User's Manu http://www.epixinc.com/manuals/pixci_sv4/index.

the warranty will be void!

The USB port authorization key is approximately the size of a inggr (6.0x1.6x0.8 cm), having a USB standard
4 pin connector at one end. If provided, connect the authorization keySB pdut.

The authorization key must remain attached, to the printer pbi$Biport as appropriate, while XCAP is running.
If the authorization key is missing, or disconnected while X@ARinning, then XCAP-Plus or XCAP-Std will
behave similar to the XCAP-Lite version; selected image geicg and analysis tools will not be operational.

b. Run the authorization key utility program provided with XCAP by "StaRun":

> C:\XCAP\HLDINST -install

c. Or, in command prompt mode, switch to the chosen installatientdiy:

> CHDIR C:\XCAP

and execute:

HLDINST -install

to run the authorization key utility program.
5. Install PIXCI® Imaging Board Driver:
a.Under Windows 2000, the Windows' Device Manager must be usedtiafimstallation of the PIXCI® driver.

If the PIXCI® imaging board was not yet installed, thet fiime Windows starts after installation Windows will
notice the new device and inquire.

The first time Windows 2000 starts after installation of thé@® imaging board, a pop-up window with the
message "Multimedia Video Controller” will flash byextl a pop-up window with the message "Welcome to the
Found New Hardware Wizard" will appear. Click "Next". &l&earch for the best driver for your device". Click
"Next". Check the box for: "Specify a location”. Enter [RIVERS\WIN2K within the chosen installation
directory, such as CAXCAP\DRIVERS\WIN2K, and click "Nex"pop-up window will report that a driver was
found, namely CAXCAP\DRIVERS\WIN2K\EPIXXCW2.INF. Click &xtt". A pop-up window will report that a
"Digital Signature was not found". Click "Yes". A pop-up wiwdvith the message "Completing the Found New
Hardware Wizard" will state that "This device is not caméigl correctly. (Code 1)"; this error indicates that the
newly installed driver will be functional only after a reboot. KliEinish" and reboot Windows.

If the PIXCI® imaging board was already installed under Wind®®a0, and "Cancel" was clicked when Windows
started and announced the presence of a new "Multimedia Video Gohttbien instruct Windows to load the
appropriate driver. Click "Start", "Settings", "ConBahel", "System" (if "System" is not listed, click'aew all

Control Panel options"), "Device Manager”, and "Other Déuizeé$maging Devices". Select "PCIl MultiMedia
Video Device" (which appears if a PIXCI® imaging board drivaswever installed), or "PIXCI(R) Video Capture
Board" (which appears if a PIXCI® imaging board driver wasiptesly installed). Double-click on the entry to
bring up the "Properties” window. Click the "Driver" tab, #h click "Change Driver”, or "Update Driver”. A
pop-up "Welcome" window will appear, click "Next". A pop-up windath the messages "This wizard searches for
updated drivers for:" and "PCI MultiMedia Video Device"REXCI(R) Video Capture Board" will appear. Select
"Search for a suitable driver for my device (recommendetigk Text". Check the box for: "Specify a location".
Enter path DRIVERS\WIN2K within the chosen installation dioegtsuch as C\XCAP\DRIVERS\WIN2K, and
click "Next". A pop-up window will report that a driver was fdynamely C:\XCAP\DRIVERS\WIN2K
\EPIXXCW?2.INF. Click "Next". A pop-up window will appeasmsing that a "Digital Signature was not found". Click
"Yes". A pop-up window with the message "Completing the FoumdHdedware Wizard" will appear and may state
that "This device is not configured correctly. (Code 1)"; thigréndicates that the newly installed driver will be
functional only after a reboot. Click "Finish" and reboot Windows.

6. Configure S/IVGA:

a.A "High Color (16 bit or 65536 Color)", "True Color (24 bit or 1677721&glor "True Color (32 bit)" setting for
the display adapter (S/VGA)isquired for proper display of images and overlay graphics. Thie Tolor (24 bit or
16777216 Color)" or "True Color (32 bit)"'sigggested for higher quality, and quicker, display of images amthpve
graphics. This may be checked and/or modified via Windows "St8ettjngs”, "Control Panel", "Display”, "Settings"

b. Under "Start", "Settings", "Control Panel", "Displékffects"”, the "Show window contents while draggingste
disabled.

7. Reboot Windows.
8. XCAP is now ready to run, clicking "Start", "PrografiXCAP Imaging", and finally "XCAP for Windows".

3.6. Windows 2000 Esoterica

3.6.1. Windows 2000 - Manual Installation
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Use of EPIXXCW2.INF (EPIXXCNT.INF for version 2.0 and eajljebove, provides automatic installation of EPIXXCW2.SYS
(EPIXXCNT.SYS for version 2.0 and earlier) in most circumséan The following information allows manual installation,
correcting problems, or integration with an OEM's procedures.

1. The EPIXXCW2.SYS (EPIXXCNT.SYS for version 2.0 and earlmust be copied to the Windows SYSTEM32\DRIVERS
directory, typically:

C:\WINNT\SYSTEM32\DRIVERS
2.Using the Registry Editor (REGEDIT) provided with Windows, createntry such as:

HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Ser vices\EPIXXCW2 (version 2.1+)
HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Ser vices\EPIXXCNT (version 2.0-)

This entry must contain:

ErrorControl = 0x00000001

Group = "Extended base"
Start = 0x00000001
Type = 0x00000001

and may, as described below, also contain:
PIXCI = "-IM <memorysize>"
Create an entry such as:

HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Ser vices\EventLog\System\EPIXXCW2 (version 2.1+)
HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Ser vices\EventLog\System\EPIXXCNT (version 2.0-)

This entry must contain:

EventMessageFile = "%SystemRoot%\System32\loLog Msg.dll"
TypesSupported = 0x00000007

3. Shut down and restart Windows.
Under Windows 2000, the Windows NT driver EPIXXCWT.SYS can bevasglpreviously, used instead of EPIXXCW2.SYS.
In contrast to EPIXXCWT.SYS, the EPIXXCW2.SYS is Plug &yPcompatible.

3.6.2. Windows 2000/XP - Frame Buffer Memory Alloca tion

Under Windows 2000/XP, frame buffer memory must be allocated défiimgows' initialization.

The requested frame buffer memory size must be specified Retfistry entry described above, using an entry named "PIXCI",
such as:

PIXCI = "-IM <memorysize>"

replacing the "<memorysize>" with the desired memory si&bytes. If no frame buffer memory size is specified, a defizst
of 4 megabytes is used. Windows must be rebooted for the new sptémifio take effect.

Windows 2000/XP limits the maximum amount of allocatable fraaoféer memory, dependent upon what other devices are
installed, the total PC memory size, and other factors.

Less than the requested amount of frame buffer memory maytiegut by Windows. If no memory could be allocated, XCAP
will not run, stating "Can't allocate frame buffer memo8therwise, within XCAP, the number of available frame bsffemn be
checked underIXCI®, PIXCI® Video Setup, Resolution. As the frame buffer memory is allocated once during Windows
initialization; the contents of frame buffers are retaineB@AP is closed and restarted, but lost if Windows is restarte

3.6.3. Windows 2000/XP - Forcible Frame Buffer Memo ry Allocation

As described above, frame buffer memory allocated by EPIXXCWRdsiring Windows startup may be limited to a small
percentage of total PC memory.

A larger frame buffer memory can be obtained by limiting the amufumemory recognized by Windows 2000/XP, and then
instructing EPIXXCW2.SYS to explicitly use a section of memoithaut allocating it from Windows 2000/XP:
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1. Edit C:\BOOT.INI, restricting Windows 2000/XP to use no mdr@nta set amount of memory: by copying an existing
configuration line, adding /MAXMEM=XX (where XX is in Mbyteand changing the prompt name, such as changing:

[operating systems]

multi(0)disk(0)rdisk(0)partition(7)\WINNT="Wind ows 2000"
to
[operating systems]
multi(0)disk(0)rdisk(0)partition(7)\WINNT="Wind ows 2000 [NT=64M PIXCI=256M]" /IMAXMEM=64
multi(0)disk(0)rdisk(0)partition(7)\WINNT="Wind ows 2000"

Do not copy this new line as shown above; the first portion of the lust be copied from an existing configuration line in
your C:\BOOT.INI file. The text between quotes appearstasoaselection prompt, use of "[NT=64M PIXCI=256M]" is a
suggested reminder, but not required.

Also in C:\BOOT.INI, change the timeout selection to baggethan 0:

[boot loader]
timeout=30

Otherwise the BOOT.INI configuration options will not be shown wiémdows starts.
Keeping the original configuration line, as a boot selection opigdrighly recommended as a backup.

2. Edit the registry entry:
HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Ser vices\EPIXXCW2
On the "PIXCI" field add:

-1A <image_memory_adrs_in_kbyte>
-IM <size_of_image_memory_in_kbyte>
-MB 8192

In practice, all three fields are on the same line. Batethat the -1A address is equal to (or above) the specified

IMAXMEM limit - including exact base?2 to base10 conversions! (i.e. for MAXMEM=64, thdleshéegal value of -IA is

65536, not 64000!). Likewise, be certain that the -IA plus -IM vadleesot exceed the amount of memory available!
3. Reboot, using the newly added boot selection.

For example, for a PC with 1 gigabyte of memory, allogg2is6 Mbyte for Windows and the remainder for frame buffer
memory, use:

IMAXMEM=256
in C:\BOOT.INI, and use:

PIXCI = -1A 262144 -IM 786432 -MB 8192
in the registry entry. Note that 262144 is 256x1024, and 786432 is (1024-256)x1024.

Note that if this memory allocation method is used, programsadodémage data may be slower. Thus, the video display rate
(and image processing) may be slower, but the video capteréstath as sequence capture) is not adversely affected. This
method of memory allocation is primarily used for video rate aitigmiof long sequences, followed by off-line analysis or saving
of the sequence.

3.6.4. Windows 2000/XP - Authorization Key - Manual Installation

Use of HLDINST.EXE, above, provides automatic installatiorhefgirinter port authorization key's driver, needed under
Windows 2000/XP, for XCAP-Plus and XCAP-Std (but not needed for XCAe). The following information allows manual
installation, correcting problems, or integration with an OFWteedures for the printer port version of authorization keys.

1. The file HARDLOCK.SYS must be copied to the Windows SYSTEM32UHRS directory, typically:
C\WINNT\SYSTEM32\DRIVERS

2.Using the Registry Editor (REGEDIT) provided with Windows, createntry such as:
HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Ser vices\HardLock

This key must contain values:

ErrorControl = 0x00000001
Group = "Extended Base"
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Start = 0x00000002
Type = 0x00000001

or, if using REGEDT32, the values should appear as:

ErrorControl:REG_DWORD:0x1
Group:REG_SZ:ExtendedBase
Start: REG_DWORD:0x2
Type:REG_DWORD:0x1

3. Shut down and restart Windows for the new registry entries to fdet.e
4. If the authorization key is connected to a non-standard printerguoatiditional entry may be required:

HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Ser vices\HardLock\Parameters
which contains a value:

loPortAddress0 = 0x???? (for REGEDI T)
loPortAddressO:REG_DWORD:0x????  (for REGEDT 32)

where the "????" is replaced with the parallel po@'aitfdress in hexadecimal. As before, Windows must be shut down and
restarted.

4. Getting Started

This chapter will guide the user through the initial steps comio most applications using the PIXCI imaging board: capturing,
viewing, examining, and saving images. This guide isn't interadid¢uss every feature of every window in XCAP, just the most
important features to "get up and running".

By following the previous instructions, at this point:

a.The PIXCI imaging board has been installed.

b. The camera has been connected to the PIXCI imaging board.

c. The XCAP software has been installed.

d. For XCAP-Plus or XCAP-Std, but not XCAP-Lite, the authorizatiey has been installed on the printer port.

e. The PIXCI driver for Windows 95/98 or Windows NT, has been installe

f. The S/VGA has been set for 16 bits (minimum required), or 24 or 82pbéferred), per pixel.

g. The PC has been rebooted (Ctrl+Alt+Del) so that the installedrdind the modified S/VGA settings (if any) have taken
effect.

The following instructions are intended to be used while operdta®C; pictures of the S/VGA are intentionally not shown, in
favor of focusing the reader's attention on the real S/VGAegscre

4.1. Start XCAP

Start XCAP by clicking:

Start (on the Windows Taskbar)
XCAP Imaging

and then clicking:

XCAP for Windows

The XCAP Main Window now appears.

4.2. Open PIXCI Imaging Board

In the XCAP Main Window, click:

PIXCI
PIXCI Open/Close

A pop-up window appears.
Clicking:
Open

opens the PIXCI imaging board for use, removes the Open/Closeppaijmdpw, creates a PIXCI Image Viewer window
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showing the first PIXCI frame buffer, creates an Adjustdeiwv with commonly used video capture adjustments, and creates a
Shortcuts Toolbar for accessing the most commonly needed features.

The following windows are now active:

1. The Main Window, which has options for reconfiguring the PIXCI imgdioard, and features independent of the PIXCI
imaging board, such as loading images into image buffers wddmideo capture hardware.

2.The PIXCI® Image Viewer window, from which the PIXCI® frafneffers are captured, viewed, examined, processed,
measured, and saved, with a status bar below the image whereanasdinates and other information is displayed.

3. The PIXCI® Shortcut Toolbar, with shortcuts for the most commordyged features relating to the PIXCI® imaging
board and its frame buffers.

4. An Adjust window, with commonly used video capture adjustments.

If XCAP has already been installed, it may have been configuitacbne or more variations, such as, (a) Eliminate the Main
Window, automatically opening and displaying the PIXCI® Imaganér, (b) Configure the Shortcuts and/or Adjust features to
be attached to the The PIXCI® Image Viewer window, rathan tdetached into their own windows, (c) Select whether the
Shortcuts and/or Adjust features appear automatically, or only when

Capture
Adjustments

or

Capture
Shortcuts

are clicked, or (d) Remove the status bar, increasing thersarea available for image display. These variations alletem
configuration of XCAP, but don't affect the functionality of the ShogtautAdjustments features.

4.3. PIXCI® SV2, SV3, SV4, SV5 Video Configuration

The PIXCI® SV2, SV3, SV4, and SV5 default to the NTSC video foforaS-Video, using the S-Video input, capturing full video
resolution. These defaults can be adjusted as follows.

4.3.1. Video Format

From the Main window, click:

PIXCI®
PIXCI® Video Setup
Format

Select an alternate video format, and click:

OK

4.3.2. Video Resolution

Reducing the video resolution (the number of pixels captured per lineohmdn) allows capturing more video frames in a given
size of frame buffer memory.

From the Main Window, click:

PIXCI®
PIXCI® Video Setup
Resolution

Modify:

Data Pixels per Line
Data Lines per Field

Frame Buffer: 2 Fields  (i.e. interlace)
Frame Buffer: 1 Field

as per your application's needs. The:

Image Buffers in Memory

shows the number of frame buffers available with the curreettsmhs. Click:
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OK

4.3.3. Input Selection

To select one of the video input connectors on the imaging board'&hrfiokn the PIXCI® Image Viewer, click:

Capture
Adjustments

The video input connector may be selected numerically with:
Video Input (0 is the top most connector, 1 the next)

Alternately, a specific connector on the picture of the imalgoayd's bracket may be clicked.

4.3.4. Saving the Video Configuration

The selections under the Main Window:
PIXCI® Video Setup

and under the PIXCI® Image Viewer:
Adjustments

are automatically saved when the PIXCI® imaging board is claseXiCAP is exited. When the PIXCI® imaging board is next
opened (from the XCAP Main Window clicking):

PIXCI
PIXCI Open/Close
Camera & Format

You may choose:
Open w. last used Video Setup

to use the previous video setup, or choose:
Open w. default Video Setup

to start anew with the default video format, resolution, andoviidgut.

4.4. Capturing Images

Once the PIXCI® imaging board is opened for use, imagesmaaptured from the PIXCI® Image Viewer, clicking:

Capture
Snap

or

Capture
Live

The snap captures a single image into the current frame buffieifewive continuously captures images into the current frame
buffer, continuously updating the image shown on the S/VGA.

TheLive mode may be used to adjust the camera's focus, aperture, diwhpdkeLive mode may be halted by clicking:

Capture
UnLive

A Live followed immediately bynlive has the same effect asap.

If the current video resolution and frame buffer memory size alloare than one frame buffer, clicking:

Capture
Adjustments

provides the:

Current Frame Buffer: 0

or sometimes shortened to:
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Current Buffer: 0

which may be incremented or decremented at any time, whethes or UnLive mode. The window reached by clicking:

Capture
Adjustments

has convenient buttons which duplicate shep, Live, andUnLive features.

As three of the most commonly used operationssiag, Live, andunLive are also available in the Shortcuts Toolbar, in the top
row, at the fifth and sixth from the left. The Shortcuts alkwachanging the current frame buffer; in the top row, the fooms

at the left switch to the first frame buffer, the next feabbuffer (e.g. current buffer +1), the previous frame buéeg. current
buffer -1), and the last frame buffer, respectively.

4.5. Examining Images

4.5.1. Altering How the Image is Displayed

The PIXCI Image Viewer can be moved and resized, using standaddWs techniques (drag the window's title bar, drag the
window's corner, etc). By default, the captured image idadisg with resizing, so that the entire image fits withinlthage
Viewer.

For many engineering applications, examination of individual pixel véduggically important. Resizing the image may "hide"
defective pixels; resizing an image with interlace jittety turn odd/even line striping into bars of striping.

To view the exact pixels, from the PIXCI® Image Vieweilcl
View

Display
Resize: None (1 to 1)

Each image pixel is now displayed as exactly one S/VGA pixetoOfse, depending upon the image resolution, S/VGA
resolution, and window size, the entire image may not fihdfilmage doesn't fit, then (a) Scroll bars appear, allowingitheed
portion of the image to be panned and scrolled throughout the emtige,iand (b) Moving the mouse with right button held over
the displayed image causes panning or scrolling (if theretie image to be seen in the direction the mouse is moving).

Note that when:

Resize: None (1 to 1)
is selected, the displayed image's aspect ratio may not appeact; the aspect ratio can't be corrected without somedf
resizing or resampling!

45.2. Zoom

To magnify the image, from the PIXCI® Image Viewer, click:
View
Zoom, Pan, Scroll
Zoom On

The magnification factor can be adjusted with:

Zoom Ratio

When magnified, only a portion of the image is visible. As descalbese, the viewed portion may be panned and scrolled
through the entire image with the scroll bars, or by moving theseover the image with right button held.

4.5.3. Numeric Pixel Values

To examine numeric values of pixels as a table, from the RX@hge Viewer, click:

Examine
Pixel Peek

A table of pixel values for a portion of the image appears, showietjylues in the neighborhood of the displayed X and Y
coordinates. The portion of the image numerically displayed can badrbgugsing the scroll bars, or by entering new X and Y
coordinates.

The portion of the image which is numerically displayed can alsodvedrinteractively by clicking:
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Coord<=>Cursor

A cursor now appears over the image window (the Pixel Peek windgvhave to be moved to the side so that both the pixel
peek window and the image viewer window can be seen); clickinpdlase on the image viewer window moves the cursor to
that position, and repositions the numerically displayed portion ofrthgei to be centered at that position.

To examine pixel values as a two dimensional graph, click:

Examine
Pixel Plot

and

Controls
Where
and Plot Row
or Plot Column

A graph of pixel values for a line (column) of the image appehosyiag pixel values along the line (column) at the displayed Y
(X) coordinate. The line (column) of the image which is shownlEmmoved interactively by clicking:

Coord<=>Cursor

A cursor now appears over the image window; clicking the mouse amalge window moves the cursor to that position, and
repositions the displayed line (column) to that Y (X) coordinate.

4.6. Saving Images

To save an image, from the PIXCI Image Viewer, click:

File
Save Image

Choose a file format, such as:

TIFF
JPEG/JIFIF
BMP

PCX

Targa (TGA)
X/Y Binary
XIY ASCII

TIFF is an industry standard, and the most commonly used imagerfilatf TIFF is suggested for saving and reloading an image
into XCAP, and suggested for exporting images to other prograrok wipport TIFF. The JPGE/JFIF is also a commonly used
image file format and provides high, but lossy, compression. Mig BCX, and TGA formats are useful when exporting an
image into other programs that don't support TIFF; but theskffileats support only 8 bits per pixel component (such as 8 bit
monochrome or 24 bit RGB). The X/Y Binary and X/Y ASCII expow gxels, left to right, top to bottom, with no excess
information such as dimensions, bit depth, date, format, etc; éneseseful for exporting images to a spreadsheet (X/Y ASCII)
or to your own program that can assume the image's dimensions asichplgrread a 2-D array of values.

After selecting a file format, enter a file name:
File Name: xx.tif
and click
oK
to save the image. Or, use the:
Browse
button to access the standard Windows File Dialog, click
Accept

to accept the filename selected by browsing, and click

OK

to save the image.

5. XCAP Software Guide
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XCAP is a family of sophisticated, interactive, imaging progapecifically designed to support the PIXCI series of imaging
boards, but also able to process and analyze images fromrotfgimg sources. Several versions of XCAP are available:
XCAP-Std, XCAP-Plus, XCAP-Lite, and XCAP-Demo. All versisisare the same user interface and menu structure, but
selected features in XCAP-Std, XCAP-Lite, and XCAP-Dengorant operational. XCAP is distributed on CD, diskette(s), or

downloadable from the EPIX, Inc. website. After installatioh2aharacter identification codéis entered to configure XCAP

as either XCAP-Std, XCAP-PIU8, or XCAP-Lite; or, lacking a valid code, configured as XCA®rD to browse, but not use,
XCAP's features.

XCAP-Std is an interactive, imaging program designed for sfitiermdustrial, and machine vision applications. XCAP-Std
supports the PIXCI imaging board, providing video format and resolubiofigciration; continuous (live), video rate sequence,
and triggered capture; and single or sequence, zoomed or relspdaly. The image frame buffers of PIXCI imaging boards ca
be loaded, examined, processed, analyzed, measured, printed, anaothted.

XCAP-Std also allows loading and analyzing a pre-existing imadgeage sequence with size, pixel depth, and color space
independent of the PIXCI imaging board's configuration; XCAP-Sidcbeaused with pre-existing images even when the PIXCI
imaging board is not present. XCAP-Std can also acquire grfem@ TWAIN compliant devices.

XCAP-Plus provides extra, advanced, features in addition td el capabilities of the XCAP-Std, such as support for
specialized, optional, hardware.

XCAP-Lite is a basic version of XCAP-Std. XCAP-Lite provddgmilar image acquisition and PIXCI imaging board control
capabilities, video format and resolution configuration; continuous (liigeo rate sequence, and triggered capture; and single
or sequence, zoomed or resized, display. XCAP-Lite also providesafdime image loading, examining, printing, and saving
features, but minimal processing, measurement, analysis, @ptthgdeatures are functional. XCAP-Lite can also be uséid wi
pre-existing images, but only while the PIXCI imaging boardesent and opened for use.

XCAP-Demo allows browsing through the dozens of processing, messtreanalysis, and graphics features provided in
XCAP-Plus, XCAP-Std, or XCAP-Lite. Images can't be loafilenh, or saved to, files. Nor can the PIXCI imaging board be
operated with the XCAP-Demo version.

As XCAP-Plus, XCAP-Std, and XCAP-Lite share many commotufes, this manual typically refers to all versions as XCAP,
except where explicitly differentiated.

The XCAP programs are organized into two major types of windinedmage Viewer Window and the Main Window.

For each image, or sequence of images, an Image Viewer Watdaws that image, or a selected image of that sequenceaand
its menu bar allows viewing, examining, processing, analyzmgyawing upon that image (sequence). The Image Viewer
Window associated with the PIXCI imaging board's frame buflssprovides features for capturing new images. There can be
multiple Image Viewer Windows for the same image (sequentieying, for example, viewing the image both zoomed and
unzoomed, or simultaneous viewing of different images of a sequence.

The Main Window allows creating new image (sequences), and thuknags Viewer Windows, either by loading a new image
from file, explicit specification of the new image's dimiens, or by opening the PIXCI imaging board for use. Video setup

the PIXCI imaging board, such as modifying the video resolutioolor space, are also in the Main Window; these features
destroy and re-create the PIXCI imaging board's Image Vigfimstow. The Main Window also provides features not directly
associated with an image (sequence), such as scripts, RS-232 daio|, and features to customize XCAP.

5.1. The Main Window

The XCAP main window provides a menu bar vtle, Images, Scripts, Utility, PIXCI®, andHelp features.

5.1.1. Main Window - File

The main window'sile allows loading of pre-existing images into new image bsfféisplaying attributes about pre-existing
images, and acquiring images from TWAIN compliant devices.

TheLoad New Image andLoad New Image Sequence creates a new image buffer (sequence) with dimensionsdeigii, and color
space matching a specified TIFF, BMP, or multimedia foffilee(s), and loads the image(s) from the file(s). Thadee, and the
image buffer (sequence) created, is unrelated to the PhX&gjimg board's frame buffers. After creation and loading, the ne
image (sequence) is displayed, processed, and analyzkd image Viewer Windowdescribed below. Thevad New Image can
also load images directly from an Internet URL. The XCAf-lersion does not provide théad New Image Sequence or

loading directly from an URL features.

Thelmage File Info displays information about a specified TIFF or BMP formatfildaout loading the image. The information
displayed includes the image's dimensions, pixel depth, color g@dete option, and other file format specific information.
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The TWAIN Select Source andTWAIN New Acquire allow using XCAP as a TWAIN Application, acquiring imagesi TWAIN
compliant imaging devices (TWAIN Sources). TiwAIN Select Source allows selecting which TWAIN Source is to be used, and
the TWAIN New Acquire allows acquiring one image from the TWAIN Source. The XCAte-lzersion does not support being used
as a TWAIN Application.

Thewindow List displays a list of active windows belonging to XCAP; selecéimgndow causes that window to appear, if
previously hidden, and/or to appear over other windows (subject to theéypoioselected windows to always appear "on top").

5.1.2. Main Window - Images

The main window'émages allows creating new image buffers and activating any existinge windows that may not be
on-screen.

The New Image creates a new image buffer, or sequence of image buffithsspecified dimensions, pixel depth, color space, and
palette. This feature, and the image buffer created, isataedeio the PIXCI imaging board's frame buffers. After tiveathe
new image is displayed in dine Image Viewer Windowas described below.

UnderneatiNew Image are listed all existing image windows, whether for PIX@4ging board frame buffers, or for independent
image buffers. (The image window for PIXCI imaging board &druaffers appears only after the PIXCI imaging board has been
opened for use, see below). An image window which has been clostteaginy off-screen can be reactivated by clicking the
image window's name.

5.1.3. Main Window - Scripts

The main window'scripts provides features for recording and playing scripts. A script dégpcontains most of the user's
interactions with the windows of XCAP; playing the script dupdisathe original actions.

Some user actions are not recorded. Using the mouse to dragdbearusther graphic across an image is not recorded as these
actions are highly dependent upon image content (such as the sganatio of dragging the cursor until it is positioned next to
an artifact in a captured image), would likely be inapproprateher captured images, and would consume a significant amount
of disk space. Instead, after positioning the cursor interdctive user can record the final position by clicking the appropriate
numeric cursor coordinates. Features activated with keys, oinglicions are not currently recorded; such features can also
activated by other means, which are recorded.

A recorded script is in a human readable form and can bechltétieany common editor capable of handling ASCII text,
allowing scripts to be modified or combined. A selected scriptlmeagxecuted automatically after XCAP starts, this feature i
set inUtility, Program Setup, Startup Script.

The Load Tool Bar provides one or more user-defined tool bars of shortcuts, eatbwghrepresented by an icon which, when
clicked, executes a user-specified script. Each shortcualeaypecify an optional keyboard key which, when pressed, also
executes the user-specified script.

The Script Remote Control allows using XCAP as a hidden, off-screen, "black box"; any esrdapplication that can manipulate
text files, can also remotely control XCAP.

The XCAP-Lite version does not support recording scripts, creasegdefined tool bars, or the remote control feature. The
XCAP-Lite version can play scripts previously created with XCAP.

5.1.4. Main Window - Utility

The main window'sitility provides an assortment of features which are of secondary imperfaatures which allow fine tuning
of XCAP, or features needed in relatively few circumstances.

The Black Board allows customizing XCAP, creating non-procedural programsgaltetting data. The black board allows inter-
connecting the numeric and text field of other windows; computedsesuth as center-of-mass, may be written onto the black
board - parameters for other features, such as the coordifi@eksplayed grid, may be extracted from the black board -
combining these automatically repositions the grid as the centeaiss is recomputed! Other features allow computed values
(similar to a spreadsheet), "push”ing buttons, timed upda&zging a report to file or an RS-232 port, collecting datd, a
graphing the black board's contents. The XCAP-Lite version alle&®f theslack Board for computing values (similar to a
spreadsheet), but does not allow inter-connections with other featuresating reports or graphs.

A Message Log window lists warnings and errors that arise from performimgwa operations. By default, the message log
window appears automatically when a message is added, and disapp®arseconds later. Auto appearance, auto hide, and
audible clicks can be disabled (from the message log window's meniriie menu-barigessage Log allows explicit activation
of the message log window.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
1/29/2016 11:23 Al



PIXCI® SV4 User's Manu http://www.epixinc.com/manuals/pixci_sv4/index.

26 of 50

The Program Setup shows information about the installed XCAP components, such asdtision level, and sets various
configuration options. For versions of XCAP which require an authimiz&ey, it also shows the ID of the key required by the
instant copy of XCAP.

The Program Setup allows specifying the name of a script to be executed when XSTsEs, whether warning pop-up windows (if
any) are to be shown, whether previously saved settings are taled l@ad other similar initial or terminal conditions.

The Program Setup also enables user-defined translation of XCAP labels and gessi&a use in non-English speaking countries.
The XCAP-Lite version does not support creating user-defineddtaddabels and messages, but may use translated labels a
messages previously created with XCAP.

Thewindows Info displays information about the current Windows environment, such asmnesage and the S/VGA display
adapter's features, as reported by Windows.Jafeinfo displays information about the status of Java, under which XCAP runs
Both of these features are primarily of use in resolving questidmsitted to EPIX, Inc. Technical Support.

Thewindow Style allows setting some characteristics of XCAP windows, ssatobor or character size and font. Some
characteristics of window style are instead controlled by thred@Ws Control Panel.

The Audio Clip allows recording and playing short audio "clips".

TheRs-232 Control allows "raw" communication with a camera or other device atedevia the computer's RS-232 port. The
RS-232 Control is designed specifically for device control, including optionsoimrounicate with byte values, rather than as a
common "terminal emulator". XCAP may also provide more coemgmamera-specific "smart" controls, provided after a
camera-specific imaging board is opened, viaGbpture - Adjustments

The /0 Port Peek & Poke allows controlling arbitrary devices accessible via /0 pegks and pokes. This feature must be used
with caution; peeking or poking arbitrary ports will cause computdfunction! This feature is not available under Windows NT.

The Screen Capture allows capturing the current S/VGA screen graphics, savingrighics to a file, or printing the graphics. The
Screen Capture also allows capturing numeric and textual parameters intxt &ilée suitable for loading into a spreadsheet or
other programs. The XCAP-Lite version does not support screen eaptur

The Volpi intralux dc-1100 andillumination Technologies 3900 provide support for controlling these light sources through their RS-232
ports.

5.1.5. Main Window - PIXCI®

The main window'®IXCI® allows initiating access to the PIXCI imaging board and providefiguration options. Actual
operation of the PIXCI imaging board is performed through the PiX&ge viewer window's menu-bar.

ThePIXCI® Open/Close allows opening access to, or closing access to, the Pixagjing board. Once open, the model (and
submodel, as appropriate) of the PIXCI imaging board is availahltheBoard Info button. After opening, the contents of the
PIXCI image board's frame buffer(s) are displayed@ha Image Viewer Windowalong with a tool bar d?IXCI® Image Viewer
- Capture - Shortcutsnd a status bar &fIXCI® Image Viewer - View - Status Bare shown as described below.

The PIXCI® Video Setup allows configuring the video format, video resolution and other, nspilific, video characteristics. For
example, for PIXCI SV2, SV3, SV4, and SV5 models,RxeI® Video Setup allows selecting NTSC, RS-170, S-VIDEO, CCIR, or
PAL, allows selecting the video window size and capture resolaimhselecting other video acquisition characteristics. For
other models, such as the PIXCI® D, fewer options may be prowdddatie PIXCI® D models are camera specific.

The current video setup is automatically saved when accessR&XBéimaging board is closed, and reloaded when the PIXCI
image board is later opened. THIECI® Save Video Setup andPIXCI® Load Video Setup may be used to explicitly save or reload the
current video setup, such as to choose amongst several favorite setopsxport the current video setup to the XCIP program
or the XCOBJ library.

The PIXCI® status shows the PIXCI imaging board's current status, such as theothe TTL trigger input(s) and output(s), the
number of elapsed video fields, the board's model and submodel, and canfigage memory size.

The PIXCI® Serial Peek & Poke allows "raw" communication with a camera connected to tied pert on selected models of the
PIXCI® imaging board. XCAP may also provide more convenient, casecific "smart” controls, provided after a camera-
specific imaging board is opened, via tbapture - Adjustments

The PIXCI® Connections provides, as appropriate for the specific model of PIXCI imagoagd, a map of the board's connections,
connectors, option jumpers, and adjustments.

The PIXCI® Camera Info provides a list of cameras and video formats supported by XCAP ands/BtXCI® imaging boards.
The PIXCI® Camera Info also allows viewing a non-operatiorizpture - Adjustmentsindow (i.e. the "Control Panel”, which
provides integrated control of both imaging board and any supported ¢amera
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ThePIXCI® TWAIN Sourcery allows using XCAP, in conjunction with the "XCAP Sourcer\WAIN driver, as a component of a
"smart" TWAIN Source, allowing other applications totcag images from the PIXCI® imaging board, while XCAP provides
imaging board, camera controls, and, optionally, image preping&8sThe XCAP-Lite version does not provide image
preprocessing). TheIXCI® TWAIN Sourcery should not be confused witiwAIN New Acquire; the former allows XCAP to provide
image data to other, TWAIN compliant applications; the latliexvs XCAP to accept image data from other TWAIN compliant
sources. ThawAIN New Acquire shouldnever be used to attempt to acquire image data fromixkae® TWAIN Sourcery!

ThePIXCI® Image-Pro Sourcery allows using XCAP, in conjunction with the "XCAP Sourcemagie-Pro driver, as a component
of a "smart" video source, allowing Image-Pro to capturgesirom the PIXCI® imaging board, while XCAP provides imgg

board, camera controls, and, optionally, image preproce$ing.

5.2. The Image Viewer Window

Each image buffer (sequence), or frame buffer (sequencedplayid in an image viewer window, which is the focus of agtivit
for examining, processing, or analyzing that image buffer gsemp). The image viewer window provides a menu barrnith
View, Examine, Modify, Measure, Draw, AOI, andHelp features. The image viewer window associated with the Pid&ging

board's frame buffer(s) also provideSamture feature.

5.2.1. Image Viewer - File

The image viewer windowHile allows saving, loading, or printing the image, shows information ahedutnage's dimensions,
pixel depth and color space, and allows closing the image viewdowi

The Load Image andsave Image allow saving or loading the image in a variety of file forsndtheLoad Image, unlike theLoad New
Image described above, loads an image file intodtwent image buffer, resizing and/or color converting to fititieege buffer's
existing dimensions, pixel depth, and color space.Lbh¢ Image can also load images directly from an Internet URL. The
XCAP-Lite version does not support loading images directly from amrat URL.

For image viewer windows associated with an image buffereseg, theSave Image Sequence andLoad Image Sequence allow
saving or loading multiple images of the sequence as a numberezhse of image files, or as a single TIFF or AVI forinage
file with multiple images. The XCAP-Lite version does not supfoading or saving of image buffer sequences in a single
operation; however multiple useslobd Image or Save Image can load or save each image buffer of a sequence.

The E-Mail Image allows directly e-mail'ing the image, in a variety of fibrmats, from within XCAP. The XCAP-Lite version
does not support theMail Image feature.

The Print, Windows andPrint, PXIPL allow printing the image; the former printing via Windows ancpsuting a wide variety of
printers, the latter printing via the PXIPL library and suppontinly the most popular printers, but providing precise control of
print options. The XCAP-Lite version does not allow printing via théFRXibrary.

The Attributes shows the image's (or image sequence's) dimensions, potk| daed color space.

The Duplicate Image allows creating a new image buffer, and copying the iniagme step. It optionally allows copying the
image's current appearance, as modified by the palette aptdogranstead of the underlying image. The XCAP-Lite version
does not provid®uplicate Image.

The Copy to Black Board allows copying the image's pixel values into Biack Board The XCAP-Lite version does not provide
Copy to Black Board.

TheClose Viewer closes the window, but does not destroy the image (sequence)odée Dispose of Image closes the window
and destroys the image (sequence). The image viewer window segdatidn the PIXCI imaging board's frame buffer(s) does not
provide aClose & Dispose of Image; an image viewer window is available whenever the PIX@kging board is open for use.

5.2.2. Image Viewer - View

The image viewer windowlgew provides options governing the appearance of the displayed image.

The shortcuts allows activating or deactivating a tool bar of icons providing shtstfor accessing often used features, and is
described unddmage Viewer - View - Shortcuts

The Status Bar allows activating or deactivating a small status bar witlhent information, and is described untteage Viewer -
View - Status Bar

For image viewer windows associated with the PIXCI imaged®&ame buffer(s), thedjustments allows setting common
adjustments, as suitable for the model of the PIXCI imaginglboarse, and is described unédKCI® Image Viewer -

Capture
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TheFull Screen allows displaying the image in the full S/VGA screen, Witle or no window "frame" around the image. A mouse
click, anywhere on the S/VGA, restores the previous mode. The X@ARersion does not provide tlrell Screen feature.

The Always-On-Top allows forcing the image viewer window, and its subwindowa)ways be "above" other windows; subject to
the other windows' also requestiigiays-On-Top, and the whims of the host operating system. This option is typicsful only
when XCAP is being used in combination with other applications, suthanjunction with th@IXCI® TWAIN Sourcerpr
PIXCI® Image-Pro Sourcerfeature.

TheRefresh forces the displayed image to be redrawn once; normally manweghedérnot needed, but occasionally, when the
image was (partly) covered and uncovered by other window(s), thaydisiiimage might "forget" to be updated.

For images composed of index pixels and paletteiptige's Palette allows manipulating the image's attached palette; fogésa
of other types, thenage's Palette is not selectable. For all images, thewer's Palette allows manipulating a palette which is not
attached to the image. Either can be used for contrast enhamcadjestment of black level and gain, or, for monochrome
images, false coloring. Either, or neither, of the paletiesbe selected for use undésc Options.

For image sequences, theguence Play allows "playing” the sequence, image by image, at a edlezte. Theequence
Thumbnails shows a window in which each image of the sequence is a"smaishot"; clicking a snapshot selects that image for
display by the image viewer window. The XCAP-Lite version doeprmtide theSequence Thumbnails.

Thecursor allows activating a cursor over the image, which may beiposi via coordinates, or by clicking the mouse on an
image feature.

TheDisplay allows selecting how the image is displayed: (a) No resib that there is a one to one relationship between an
image pixel and a displayed S/VGA pixel and is quickest, alththegkntire image may not fit within the window and must
therefore be panned and scrolled, (b) Resize by nearest neighibbriswelatively quick, or (c) Resize by bilinear interpolation
which may produce better results for continuous tone images, bawer sFor the resize modes, the aspect ratio can also be
modified. For the image viewer window associated with the PIxX@ging board's frame buffer(s), tbaplay provides

additional features, identical to thise Options described below.

Thezoom, Pan, Scroll allows magnifying the displayed image, and panning and scrollvigwodifferent portions of the image

under magnification. For image sequences, a specific imafe sequence can be selected for display. In addition to panning
and scrolling via explicit coordinates and via scrollbars, holdiagight mouse button and moving the mouse over the image also
implements panning and scrolling.

The Misc Options allows selecting which palette, if any, is to be used duisay and during file loads and saves. An option to
display only even lines, or only odd image lines, allows avoidingaue artifacts during display.

Each image buffer (sequence) may have several simultaneousgly detivers, allowing, for example, viewing the same image
buffer both magnified and unmagnified. Tieinch 2nd Viewer creates a second image viewer window into the same image buff
(sequence), with the same features as the original imagenaendow. The XCAP-Lite version does not provide ithench 2nd
Viewer feature.

5.2.3. Image Viewer - Examine

The image viewer windowisamine provides options to examine the image.
The Pixel Peek allows numeric display of the pixel values in the vicinity of thage cursor.
ThePixel Peek & Poke allows numeric display and modification of the pixel valuthatimage cursor.

The Pixel Plot displays a two dimensional graph of pixels values along a sdl@nage line or column, all image lines, or for

image sequences, a vector. Features attached to the graph shifiw gjxel values and descriptive statistics such asdowe
value, highest value, mean value, and standard deviation. Th® X@& version does not provide a graph of all image lines, and
does not provide descriptive statistics.

The Pixel Plot 3D displays a three dimensional graph projection of the image.
The sMPTE VITC allows searching the image for valid SMPTE Verticalivaé Time Codes and displaying the decoded codes.

The XCAP-Lite version does not provide thaPTE VITC features.

5.2.4. Image Viewer - Modify

The image viewer windowModify provides image processing operations which modify the imagefyneadih image
(independently) in a sequence (typically named "Sequence ...8difiyrane or more images in a sequence by combining data
from across multiple images (typically named "... Sequehce ).
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ThePatterns draws various test patterns in the image. Jdwience Patterns does the same on each image of a sequence.
The Set sets image pixels to a specified value. Shauence Set does the same on each image of a sequence.

The Arithmetic provides pixel arithmetic, such as adding a constant valuesebiaence Arithmetic does the same on each image of
a sequence. Thac+Dst Arithmetic does the same with distinct source and destination images.

TheBinning provides averaging or integrating pixel values in "bins" dfexkerboard. Thsequence Binning does the same on
each image of a sequence. BherDst Binning does the same with distinct source and destination images.

The Contrast Modification allows modifying the image's contrast. T#uence Contrast Modification does the same on each image of
a sequence. Th&c+Dst Contrast Modification does the same with distinct source and destination images.

The Convolution allows convolving the image with user-defined kernels. Sdygence Convolution does the same on each image of
a sequence. Th&c+Dst Convolution does the same with distinct source and destination images.

The Correlation Map allows correlating, or matching, a kernel image over &tdargage, resulting in a profile image whose
intensity, at each location, varies in proportion to the degresatfh, at that location. Tisequence Correlation Map does the
same on each image of a sequence.SFtwDst Correlation Map does the same with distinct source and destination images.

The Edge Detection provides Kirsch, Sobel, and other standard edge detectorSedueace Edge Detection does the same on each
image of a sequence. TBe+Dst Edge Detection does the same with distinct source and destination images.

TheFFT provides Fast Fourier Transforms and Discrete Fourier Transf@imeSequence FFT does the same on each image of a
sequence. Therc+Dst FFT does the same with distinct source and destination images.

The Interlace & Flicker provides line and pixel shuffling operations. Beguence Interlace & Flicker does the same on each image of
a sequence. Th&c+Dst Interlace & Flicker does the same with distinct source and destination images.

The Morphology provides morphological operations with user-defined kernelssddience Morphology does the same on each
image of a sequence. TBe+Dst Morphology does the same with distinct source and destination images.

The Noise Generator allows adding pseudo-random noise with uniform and other distributiomsitiaege. Thesequence Noise
Generator does the same on each image of a sequencesrdtpst Noise Generator does the same with distinct source and
destination images.

The Normalization provides single image normalizations. Heguence Normalization does the same on each image of a sequence.
The Src+Dst Normalization does the same with distinct source and destination images.

TheRotation & Shift provides image rotations and shifts. Heguence Rotation & Shift does the same on each image of a sequence.
The Src+Dst Rotation & Shift does the same with distinct source and destination images.

The Spatial Filtering provides low pass, high pass, and other filters.SEaaence Spatial Filtering does the same on each image of a
sequence. Therc+Dst Spatial Filtering does the same with distinct source and destination images.

TheThreshold allows thresholding an image against user-defined, fixed, boundargva@hesequence Threshold does the same
on each image of a sequence. SheDst Threshold does the same with distinct source and destination images.

The Threshold, Adaptive allows thresholding an image against boundary values which anaatitally adjusted. ThBequence
Threshold, Adaptive does the same on each image of a sequencerdibat Threshold, Adaptive does the same with distinct source
and destination images.

Thewarp allows "rubber-sheet" transformations governed by a listt@fliand final fiducial locations. Thgequence Warp does
the same on each image of a sequence Sih®st warp does the same with distinct source and destination images.

The Copy & Resize allows copying and resizing an image from one image buffer thvanot

The Pair Arithmetic provides pixel arithmetic, such as summation, between one indfge and another. Th&c+Dst Arithmetic
does the same with distinct pair of source and destination images

The Pair Normalization allows normalizing various attributes of an image, based upeccad reference, or background, image.
The Src+Dst Normalization does the same with distinct pair of source and destination smage

The Sequence Average allows forming the average or sum of an image sequence.
The Difference Sequence allows forming the difference of each pair of images ah@ge sequence.
TheTile Sequence allows forming a grid of reduced images from an image sequence.

For image copy and other image processing operations utilizirsgirrctlisource and destination, the image viewer window from
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which the operation is selected is always the modified déistinan image (or sequence) associated with a different image
viewer window can be selected as the unmodified source.

The XCAP-Lite version only provides tiratterns andset features.

5.2.5. Image Viewer - Measure

The image viewer windowlgeasure provides features for image measurement and analysisdiimgluser-defined coordinate
systems and mapping intensities into user-defined units.

Thelntensity Calibration allows creating a mapping (correspondence) from monochronge ipigel values into user-defined units,
for example from grey level into brightness, or grey level inttsitie of material.

The Spatial Calibration allows creating a mapping (correspondence) from pixel X,Y coatel into a user-defined H,V coordinate
system. The H,V coordinates may be translated, scaled, antHted with respect to X,Y coordinates.

TheHistogram computes and displays a graph of the image's histogram.
TheMass & Moments computes and displays various moments of the image.

TheLine Profile displays a two dimensional graph of pixels values along an arbitriented line, arc, polyline, Bezier, and other
curves.

TheRadial Mass Plot displays a two-dimensional graph of the sum of pixel values véreysixels' distance from an origin.

TheRuler overlays a ruler on the image, with user-defined length, widthtieindcharks, all based on the H,V coordinate system.
Multiple rulers can be overlayed on each image.

The Protractor overlays a protractor on the image, with user-defined radiusarddjck marks, all based on the H,V coordinate
system. Multiple protractors can be overlayed on each image.

The Cartesian Reticle overlays a Cartesian coordinate reticle on the image, baséé h\f coordinate system. Multiple Cartesian
reticles can be overlayed on each image.

The Polar Reticle overlays a polar coordinate reticle on the image, based onVWeobiidinate system. Multiple polar reticles can
be overlayed on each image.

The Distance & Angle Crosshairs provides spatial calibration and measurement of absolute posdtiative position, length and
angles. While these capabilities are also available elsevilkenage Viewer - Measurandimage Viewer - DrawtheDistance &
Angle Crosshairs collects chosen features to provide a single window with the &guivof a so-called "Video Crosshair Overlay
& Measurement" system.

The shape Analysis provides descriptive statistics about the shape of ellipteetiangular, or polygonal regions.

The Blob Analysis identifies image blobs, based upon thresholding the image intodareyand background, and provides
descriptive statistics about the blobs found.

The Particle Tracking provides identification and tracking of particles (blobs) overcuience of images. Individual particles are
detected based upon a thresholded (bi-level) image. In one methog|eninéige occurrences of a common particle are
identified across a sequence of images by position extrapolatioredfichtion. In a second method, vectors of particles which
are close together are compared and expected to yield consiafgnitude and direction. In a third method, which requires the
fewest setup parameters, common particles are grouped bytrresghbor. For any method, the particle's trajectories are
displayed and reported.

The SubPixel Edger overlays a line or curve tool on the image, analyzes the pixelssahger the line or curve finding edges to
subpixel accuracy, and displays the position of the edges both gipbicahe image, and numerically.

TheEllipse Fitter overlays an elliptical pattern of subpixel edger tools on thgemand computes a best fit elliptical curve from
the edges found.

The Correlation Finder correlates, or matches, a kernel image over a largagd, showing the coordinates of, and displaying a box
around, the best match(es).

The XCAP-Lite version does not provide thensity Calibration, Spatial Calibration, Histogram, Mass & Moments, Radial Mass Plot,
Ruler, Protractor, Cartesian Reticle, Polar Reticle, Distance & Angle Crosshairs, Shape Analysis, Blob Analysis, Particle Tracking, SubPixel
Edger, Ellipse Fitter, Or Correlation Finder features. Theine Profile is limited to straight lines.

5.2.6. Image Viewer - Draw
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The image viewer windowlraw provides features for drawing graphics and text over the imageoOmore of: line, circle with
aspect ratio correction, rotated rectangle, rotated ellgysef circle with aspect ratio correction, arc of rotatigse, annulus,
arc of annulus, rectangular frame, list of points, polygon, polytinanected line segments not closed into a polygon), Bezier
curve, or Bezier region (Bezier curve closed to form regiatyted text, and arrow may be overlayed over the image (non
destructive) or written into the image. The individual menu itemed as Text, Line, Rectangle, etc. allow quick drawing of
graphics or text. Theraphic Manager permits drawing the same graphics or text, but in additiorages a list of graphic or text
objects, including loading and saving of the graphic or text objects.

Thelmage Overlay feature allows overlaying a second image, containing graphies'transparent" background, over the current
image.

ThePaint Brush feature allows interactive "painting" onto the image withctable color, patterns, and "brush" shapes.

ThePaint Fill feature allows filling (flooding) an image region with 'ltdiof selectable color and patterns, using specified pixel
values as the boundary terminating the "filling".

The XCAP-Lite version only provides the graphic line feature.

5.2.7. Image Viewer - AOI

The image viewer windowoi allows defining areas of interest (AOI) and regions of irste(lROI) upon which future image
processing, measurement, analysis, print, load, and saveeteaiilioperate. As used in XCAP, an "AOI" is a rectdangarea
with sides parallel to the image axis, while an "ROd8fiarbitrary shape, such as an ellipse or rectangle which meptdied

with respect to the image axis, or an arbitrary path or polygoninTdge print, load, save, and many other features only allow
use of an AOI; selected image processing, measurementsiaraald other features also allow use of an ROI.

The set AOI defines the default area of interest and color space upon which fmage processing, printing, load, and save
features will operate.

The set ROI defines the default region of interest and color space upon whiate image measurement, analysis, and other
selected features which accept an ROI will operate.

The Set Full Image quickly sets the default area of interest and region of interéke image's full dimensions, and the default
color space to the image buffer's natural color space, withoeriirgntheSet AOI or Set ROI window.

The AOI/ROI Manager maintains a list of often used areas of interest (AOI) agidne of interest (ROI).

Within each of the image processing, measurement, anglsisis,load, and save features a different AOI (or ROIpfliaable)
can be selected, temporarily overriding the default AOI (or R@ithin the feature, the new AOI (or ROI) can be specified
numerically or interactively drawn, or an AOI (ROI) previouslyided within theaOl/ROI Manager can be selected.

5.2.8. Image Viewer - View - Shortcuts

A tool bar of icons provides shortcuts for accessing often usadrésaifThe Image Viewer WindowSelected shortcuts can also
be activated by key clicks when the tool bar window as the "fopus” (e.g. Windows has highlighted that window's title bar).
The shortcuts provided are:

a. Switch to first buffer of sequenciey HOME).

b. Switch to next buffer of sequendesy PAGE UP).

c. Switch to previous buffer of sequeneey PAGE DOWN).
d. Switch to last buffer of sequenaeef END).

e.Copy image to new image buffer.

f. Adjust palette.

g. Zoom, scroll, and pan.

h. Peek at numeric pixel values.

i. Two dimensional plot of line or column of pixel values.
j. Histogram of pixel values.

The first four shortcuts appear only fiine Image Viewer Windosvwhich access a sequence of images.

The shortcuts may either be attached and parbheflmage Viewer Windowor may be detached into its own window, as set by
Display underlmage Viewer - View

5.2.9. Image Viewer - View - Status Bar

A status bar provides information about the image resolutiorgrmuctrsor coordinates, current buffer of a sequence, and other
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similar information. The information to be shown can be selectaspyy underimage Viewer - View

5.2.10. PIXCI® Image Viewer - Capture

The image viewer window associated with the PIXCI image t®&athe buffer(s) hagapture which provides for capturing
images from the PIXCI imaging board and other features assdaidgth the PIXCI imaging board. Any additional image viewer
windows created byaunch 2nd Viewer do not providecapture, but only view, modify, examine, and/or draw the frame buffers.

The Adjustments allows setting common adjustments, as suitable for the mode &fIXCI imaging board in use. For example,
for PIXCI® SV2, SV3, SV4 and SV5 models, thejustments allows selecting the video input connection and adjusting the gain,
black level, hue, and saturation. Less frequently used, and moeei@sadjustments may be found un8&ci® Video Setup,
described above. A duplicadgjustments is provided undeimage Viewer - View

The shortcuts activates or deactivates tREXCI® Image Viewer - Capture - Shortcutescribed below. A duplicaghortcuts is
provided undetmage Viewer - View

The snap captures and displays a single image. dikecontinuously captures and displays imagesythére terminates theive
mode, displaying the last captured image.

TheFirst Buffer switches to the first buffer of the frame buffer sequence,dsi@uffer switches to the last buffer of the frame
buffer sequence, theext Buffer switches to the next buffer of the frame buffer sequence henBrévious Buffer switches to the
previous buffer of the frame buffer sequence.

TheGIO Event Capture provides single or sequence image capture, each imageddggeconjunction with the imaging board's
general purpose (previously referred to as an external TTL) input amat signals. The XCAP-Lite version does not provide
the sequence option of tke0 Event Capture feature.

The Sequence Capture features allow capturing a timed sequence of imagessédduence Capture features may be started by an
event (trigger), run continuously until stopped by an event, or eachdndivinage captured in response to an event. Events
include mouse clicks, time of day, and the imaging board's @lemenpose (previously referred to as external TTL) inputs; when
used with general purpose input eventstgience Capture differs fromGIio Event Capture in that the latter provides more

options and higher accuracy and repeatability for the manipulatitve @feineral purpose inputs and outputs in response to video
timing. former starts the entire sequence upon a single évigger), When recording at subvideo rates, a time staatprie

allows recording the time that each image was captured, tivedt everlaying the time nondestructively or permanently marking
the image with the time.

A variety of Sequence Capture features provide tradeoffs between capture rate vs. convenienotal/aumber of images
captured. Theideo to Frame Buffers captures sequences directly into pre-configured frame buffer meamahgan support any
video rate or bandwidth. Thadeo to Memory Buffers captures and copies sequences into convenient dynamically allboated
computer (virtual) memory, but may not support high video rate or hdtidsequence capture for all cameras on all computers.
The Video to Disk File captures and copies sequences into a disk file in an effizierhal format (after capture the sequence can
be saved in a standard format). Mo to Image Files captures and copies sequences directly into standard formatfilmage

but may not obtain as high video rate capture asitlee to Disk File feature. The XCAP-Lite version does not provide\tiaeo

to Image Files Or Video to Disk File features, or the time stamp feature, or the event (triggeign of thevideo to Frame Buffers or

Video to Memory Buffers features.

Thewaterfall Display displays a chosen line of the frame buffer, in a "watef&dHtion, updating the screen once per field, or as
often as the host computer's speed allows. This feature igiyimeended for adjusting line scan type cameras. The waterfall
display is intended only for viewing; it can't be analyzed, and caavs only as a side effect &dreen Capture.

The Video to StreamStor allows recording and playing video to and from Boulder Instrumergar@Stor High-Speed Disk
Recorders, allowing recording at video rate with almost aflezas and resolutions. Thigleo to StreamStor is provided only in
the XCAP-Plus version.

TheRGB Merge allows interpreting and viewing three monochromatic frame i#fera single color (e.g. RGB) image, with
adjustments for registration and coloring. The XCAP-Lite wersioes not provide tiRGB Merge feature.

TheQuad Pixel Merge allows interpreting and viewing four monochromatic framedsffeach one captured after shifting the
image sensor by ¥ pixel horizontally and vertically, as a shigleresolution image. The XCAP-Lite version does not provide
the Quad Pixel Merge feature.

TheFrame Average allows performing recursive, continuous, averaging of live videmés (or fields) and viewing the live result.
The XCAP-Lite version does not provide thame Average feature.

TheLive Options combines the&jiew - Display options, above, with additional choices governitg mode. During.ive mode, the
PIXCI imaging board can, (a) Capture continuously into the speéifiate buffer, however the image shown on the S/VGA may
contain portions from different video frames, (b) Snap, display t8M&A, and repeat, however the image display rate will be
slower, or (c) Alternate capturing into the specified framffer and the last frame buffer (dual buffering). On host computer
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with insufficient PCI bandwidth to simultaneously capture into bostputer memory and display from host computer memory
to the S/VGA, option (b) reduces the required bandwidth by approxinfetly

5.2.11. PIXCI® Image Viewer - Capture - Shortcuts

A tool bar of icons provides shortcuts for accessing often useddsaif the PIXCI imaging board, and is an extension of the
Image Viewer - View - Shortcutdescribed above. Selected shortcuts can also be activated bickeywien the tool bar
window as the "input focus" (e.g. Windows has highlighted that wisddie bar). The shortcuts provided are:

a. Switch to first buffer of frame buffer sequeneey HOME).
b. Switch to next buffer of frame buffer sequenkey(PAGE UP).
c. Switch to previous buffer of frame buffer sequerncs PAGE DOWN).
d. Switch to last buffer of frame buffer sequenkey(END).
e. Snap single imageéy S).
f. Toggle between:
o Live mode - continuously capture and display images (), and
o Unlive mode - cease continuously capturing and displayiegQ).
g. Duplicate image.
h. Adjust palette.
i. Zoom, scroll, and pan.
j. Peek at numeric pixel values.
k. Two dimensional plot of line or column of pixel values.
|. Histogram of pixel values.
m. Sequence acquire.
n. Sequence display.

The shortcuts may either be attached and p@1X€I® Image Viewer Windowor may be detached into its own window, as set
by Display underimage Viewer - View

5.3. Other Features

Other useful features of XCAP are associated with manyl, of &s windows.

Most windows of XCAP provide fields for numeric entry. Typigaio the right of the numeric entry field are two buttondt Le
clicking a button allows incrementing or decrementing the numelie vRight clicking either button (or the area between
buttons), yields an options menu. The options menu typically provideslitheirig:

. Selecting the base to which integer numbers are displayéitg format and precision to which non-integer numbers are
displayed.
ii. Changing the increment and decrement values applied when the lauttdef clicked.
iii. Activating a "ScrollPad" (a miniature scroll bar which owerlthe displayed number) allowing adjustment of the numeric
value with mouse clicks and drags.
iv. Selecting units and range for display of angles, such a8@&0tdegrees, -180 degrees to +180 degrees, 0 to 2pi radians, or
-pi to +pi radians.
v. Selecting units for display of temporal intervals, such asseilinds, seconds, minutes, or hours.
vi. Selecting units for display of lengths, such as millimeterstimeters, meters, inches, or feet.
vii. Selecting units for display of frequencies, such as Hertz, &itatdimegaHertz, or the frequency's period in milliseconds or
microseconds.
viii. Selecting units for display of memory sizes, such as bytes, ldlspytegabytes, or gigabytes.
iX. Selecting units for display of temperature, such as Fahre@ledsiys, or Kelvin.
x. Connecting the field to receive new content from a specifiedt#ieBlack Board, or connecting the field to transmit its
content to a specified cell of tiltack Board.
xi. Providing a larger field in which to view or enter a number.
xii. Providing a field in which an entered mathematical expressevaisiated to a numeric value.
xiii. Editing controls such aaut, Copy, Paste, andDelete.

Numeric fields which only display computed results, text entrddiednd text display fields, may provide some of the above
options - accessed by right clicking the field.

Some windows of XCAP provide fields for entry of pixel colors. Tylycthe color can be entered numerically, and a small color
"swatch" appears next to the color entry field, showing tleetss color. Right clicking the swatch activates a color cylinde
from which new colors may be selected by mouse clicks.

Editing of numeric and text fields follows (one of the many) Windoers/entions. In brief, mouse click once or use left/right
arrow keys to position the caret - characters are insertbé atret as typed. Double mouse click to highlight all testrmle
click and drag to highlight a portion of text - a Delete ocl&pace removes the highlighted text, a character replaces the
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highlighted text, and the left/right arrow keys cancel the highfigode.

5.4. Road Map - Main Window

Main Window

File

Load New Image
Load New Image Sequence
TIFF
JPEG/JFIF
BMP
Multimedia
Image File Info
TWAIN Select Source
TWAIN New Acquire
Window List
-- List of current windows
Exit

Images

New Image
-- List of current images

Scripts

Script Record

Script Play

Script Remote Control
Script Edit

Script Tools

Load Tool Bar

Freeze Display

Thaw & Refresh Display

Utility

Black Board

Message Log

Audio Clip

RS-232 Control

Screen Capture

1/0 Port Peek & Poke

Program Setup

Windows Info

Window Style

Java Info

Devices
Volpi intralux dc-1100
lllumination Technologies 3900

PIXCI®

PIXCI® Open/Close
Board Info
Driver Assistant
PIXCI® Video Setup
Format (dependent on imaging board)
Resolution
Sync
Custom

PIXCI® Save Video Setup
PIXCI® Load Video Setup
PIXCI® TWAIN Sourcery
PIXCI® Image-Pro Sourcery
PIXCI® Status

PIXCI® Serial Peek & Poke
PIXCI® Connections
PIXCI® Camera Info

Help

About

License

XCAP Release Notes
XCAP Reference Manual
PC Configuration Tips

5.5. Road Map - PIXCI Image Viewer Window

PIXCI Image Viewer Window

File
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Save Image
TIFF
JPEG/JFIF
BMP
PCX
Targa
X/IY Binary
XIY ASCII

Load Image
TIFF
JPEG/JFIF
BMP
X/IY Binary
X/IY ASCII

Save Image Sequence
One TIFF w. Sequence
One AVI w. Sequence
Sequence of TIFF
Sequence of JPEG/JFIF
Sequence of BMP
Sequence of PCX
Sequence of Targa (TGA)
Sequence of X/Y Binary
Sequence of X/Y ASCII

Load Image Sequence
One TIFF w. Sequence
Sequence of TIFF
Sequence of JPEG/JFIF
Sequence of BMP
Sequence of X/Y Binary
Sequence of X/Y ASCII

E-Mail Image

Save Frame Buffer Memory
Load Frame Buffer Memory
Print, Windows

Print, PXIPL

Duplicate Image

Copy to Black Board
Attributes

Close Viewer

View

Shortcuts

Adjustments

Status Bar

Full Screen

Always-On-Top

Refresh

Image's Palette

Viewer's Palette
Black & Gain
Numerically
Band Coloring
Bit Slice
Bit Transposition
White Balance

Sequence Play
Sequence Thumbnails
Cursor

Display

Zoom, Pan, Scroll
Misc. Options

Launch 2nd Viewer

Examine
Pixel Peek
Pixel Peek & Poke
Pixel Plot
Plot Row
Plot Column
Plot Buffer
Plot All Rows

Pixel Plot 3D
SMPTE VITC

Modify
Patterns [Sequence Patterns]
Set [Sequence Set]
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Arithmetic [Sequence Arithmetic] [Src+Dst A rithmetic]
Complement Pixels
Bit Wise Logical AND Pixels w. Mask
Bit Wise Logical XOR Pixels w. Mask
Bit Wise Logical OR Pixels w. Mask
Bit Shift Left
Bit Shift Right
Add Constant with Pixels
Multiply Constant with Pixels
Add Uniform Random Dither to Pixels
Add Gaussian Random Dither to Pixels
Halftone, Threshold & Carry
Halftone, Dot Construction
Gamma Correction

Binning [Sequence Binning] [Src_Dst Binning ]
Average
Integrate
Contrast Modification [Sequence Contrast Mo dification] [Src+Dst Contrast Modification]
Stretch Contrast, Pixel Value Endpoints
Stretch Contrast, Histogram Percentile Endpoints

Invert Contrast
Histogram Modification

Convolution [Sequence Convolution] [Src+Dst Convolution]
Convolve: Convolve(PixelValue)
Convolve: Abs(Convolve(PixelValue))

Convolve: PixelValue Convolve(PixelValu e

Convolve: PixelValue Abs(Convolve(Pixel Value))
Correlation Map [Sequence Correlation Map] [Src+Dst Correlation Map]
Edge Detection [Sequence Edge Detection] [S rc+Dst Edge Detection]

Edge Magnitude: Laplacian

Edge Magnitude: Vertical

Edge Magnitude: Horizontal

Edge Magnitude: Sobel

Edge Magnitude: Kirsch

Edge Magnitude: Roberts

Edge Gradient: Log Sobel

Edge Gradient: Log Sobel Absolute
Edge Gradient: Log Kirsch

Edge Gradient: Log Roberts

Edge Gradient: Thin, Minimal Effect
Edge Gradient: Thin, Maximal Effect

FFT [Sequence FFT] [Src+Dst FFT]
FFT to Log Magnitude
Root Filter
Gaussian Filter
Inverse Gaussian Filter

Interlace & Flicker [Sequence Interlace & F licker] [Src+Dst Interlace & Flicker]
Shuffle Line Order to Field Order
Shuffle Field Order to Line Order
Transpose Line Pairs
Transpose Column Pairs
Shuffle Line Pairs to Pixel Pairs
Shuffle Pixel Pairs to Line Pairs
Deflicker: Average Line Pairs
Deflicker: Filter Singularity

Morphology [Sequence Morphology] [Src+Dst M orphology]
Erode
Dilate
Open
Close
Boundary
Hit Miss
Medial Axis Thin
Skeleton Thin

Noise Generator [Sequence Noise Generator] [Src+Dst Noise Generator]
Uniform Noise
Gaussian Noise
Rayleigh Noise
Negative Exponential Noise
Salt & Pepper Noise

Normalization [Sequence Normalization] [Src +Dst Normalization]
Normalize Intensity, Blobs & Background
Normalize Row Mean
Normalize Column Mean

Rotation & Shift [Sequence Rotation & Shift ] [Src+Dst Rotation & Shift]
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X, Y Shift

Flip

Skew Left/Right
Skew Up/Down
Rotate

Spatial Filtering [Sequence Spatial Filteri
Low Pass Filter
Sharpen Filter
Median Filter
Rank Low (Erode) Filter
Rank High (Dilate) Filter
Edge Enhance: Sobel
Edge Enhance: Sobel Absolute
Edge Enhance: Kirsch
Edge Enhance: Roberts

Threshold [Sequence Threshold] [Src+Dst Thr
Threshold, Adaptive [Sequence Threshold, Ad
Warp [Sequence Warp] [Src+Dst Warp]
Copy & Resize
Pair Arithmetic [Src+Dst Pair Arithmetic]
Add: Dist+Src Modulo PixelSize
Add: Min(Dst+Src, MaxPixValue)
Subtract: (MaxPixValue+(Dst Src))/2
Subtract: (MaxPixValue+(Src Dst))/2
Subtract: (Dst Src)Modulo PixelSize
Subtract: (Src Dst)Modulo PixelSize
Subtract: (Src Dst)Modulo PixelSize
Subtract: Max(Dst Src, 0)
Subtract: Max(Src Dst, 0)
Subtract: Abs(Dst Src)
Bit Wise AND: Dst & Src
Bit Wise XOR: Dst  Src
Bit Wise OR: Dst | Src
Average: (Src+Dst)/2
Product: (cO*Src+cl)*(c2*Dst+c3)/c4
Product: (cO*Dst+c1)/(c2*Src+c3)
Ratio: (cO*Dst+c1)/(c2*Src+c3)
User Defined f(PixA, PixB)

Pair Normalization [Src+Dst Pair Normalizat
Contrast Modify & Match
Background Correction, Subtractive
Background Correction, Ratio
Spot Mask Correction

Sequence Average
Average Sequence
Integrate Sequence

Difference Sequence

Tile Sequence

Measure
Intensity Calibration
Spatial Calibration
Histogram
Mass & Moments
Center of Mass
Center of Mass, Binary
Moments

Line Profile
Radial Mass Plot
Ruler

Protractor
Cartesian Reticle
Polar Reticle
Distance & Angle Crosshairs
Shape Analysis
Blob Analysis
Particle Tracking
SubPixel Edger
Ellipse Fitter
Correlation Finder

Draw
Arrow
Text
Point
Points
Bezier Curve
Circle
Circle Arc
Ellipse
Ellipse Arc
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Line

Parallel Lines

Path Curve
Polyline

Rectangle

Window

Annulus

Annulus Arc

Bezier Region
Elliptical Annulus
Elliptical Annulus Arc
Path Enclosed
Polygon
Rectangular Frame
Graphic Manager
Image Overlay
Paint Brush

Paint Fill

AOI
Set AOI
Set ROI
Set Full Image
AOI/ROI Manager

Capture

Adjustments

Shortcuts

Snap

Live

UnLive

First Buffer

Last Buffer

Next Buffer

Previous Buffer

Sequence Capture
Video to Frame Buffers - Single Sequenc
Video to Frame Buffers - Single Sequenc
Video to Frame Buffers - Single Sequenc
Video to Frame Buffers - Continuous Seq
Video to Frame Buffers - Continuous Seq
Video to Frame Buffers - Continuous Seq
Video to Memory Buffers - Single Sequen
Video to Memory Buffers - Single Sequen
Video to Memory Buffers - Single Sequen
Video to Memory Buffers - Continuous Se
Video to Memory Buffers - Continuous Se
Video to Memory Buffers - Continuous Se
Video to Disk File - Single Sequence
Video to Disk File - Single Sequence w.
Video to Disk File - Single Sequence w.
Video to Disk File - Continuous Sequenc
Video to Disk File - Continuous Sequenc
Video to Disk File - Continuous Sequenc
Video to Image Files - Single Sequence
Video to Image Files - Single Sequence
Video to Image Files - Single Sequence
Video to Image Files - Continuous Seque
Video to Image Files - Continuous Seque
Video to Image Files - Continuous Seque
Video to StreamStor

GIO Event Capture

Waterfall Display
Video to Disk
RGB Merge
Quad Pixel Merge
Frame Average
Live Options

Help
Vis-a-Vis

http://www.epixinc.com/manuals/pixci_sv4/index.

e

e w. Event Start

e w. Event per Image
uence

uence w. Event Stop
uence w. Event per Image
ce

ce w. Event Start

ce w. Event per Image
quence

quence w. Event Stop
guence w. Event per Image

Event Start

Event per Image

e

e w. Event Stop

e w. Event per Image

w. Event Start

w. Event per Image
nce

nce w. Event Stop

nce w. Event per Image

Optionally, the Main Window and the PIXCI Image Viewer Windomay be combined (sé&tilities - Program Setypwith the
following features of the Main Window added to the PIXCI ImageveieWindow:

File
Window List
-- List of current windows
Image List
-- List of current images
Exit
Utility
Message Log
Program Setup
Windows Info
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Window Style
Java Info

PIXCI®
PIXCI® Open/Close
PIXCI® TWAIN Sourcery
PIXCI® Image-Pro Sourcery
PIXCI® Connections
PIXCI® Video Setup

Help
XCAP Release Notes
XCAP Reference Manual
PC Configuration Tips
License
About

http://www.epixinc.com/manuals/pixci_sv4/index.

Optionally, if XCAP is intended to be used solely in conjunctio &iffWAIN compliant application or with Image-Pro, many of
the menu features of the Main Window and the PIXCI Image VisMirdow may be removed so as to provide a simplified
appearance (sedtilities - Program Setyp The same option also removes sevEBIXICI® Image Viewer - Capture - Shortcuts

and adds shortcuts duplicating features ofRR€CI® - TWAIN Sourcery and Image-Pro Sourcery

5.6. XCAP Software Feature Comparison

39 of 50

Feature XCAP-Plus XCAP-Std XCAP-Lite XCAP-Demo
File -
- Load New Image Yes Yes Yes (u) No
- Load New Image Sequence Yes Yes No No
- Image File Info Yes Yes Yes Yes
- TWAIN Select Source Yes Yes No No
- TWAIN New Acquire Yes Yes No No
Images -
- New Image Yes Yes Yes Yes
Scripts -
- Record Yes Yes No No
- Play Yes Yes Yes No
- Remote Control Yes Yes No No
- Load Tool Bar Yes Yes No No
Utility -
- Black Board Yes Yes No No
- Message Log Yes Yes Yes Yes
- Audio Clip Yes Yes Yes No
- RS-232 Control Yes Yes Yes Yes
- Screen Capture Yes Yes No No
- 1/0O Port Peek & Poke Yes (w) Yes(w) Yes(w) Yes(w)
- Volpi intralux dc-1100 Yes Yes Yes Yes
- lllumination Tech. 3900 Yes Yes Yes Yes
PIXCI® -
- Open/Close -

- Single Board Yes Yes Yes No
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- Multiple Identical Boards Yes Yes Yes No
- Multiple Different Boards Yes Yes No No
- Driver Assistant Yes Yes Yes No
- Video Setup Yes Yes Yes No
- Save Video Setup Yes Yes Yes No
- Load Video Setup Yes Yes Yes No
- TWAIN Sourcery Yes Yes Yes No
- Image-Pro Sourcery Yes Yes Yes No
- Status Yes Yes Yes No
- Serial Peek & Poke Yes Yes Yes No
- Connections Yes Yes Yes Yes
- Camera Info Yes Yes Yes Yes
Help -
- XCAP Release Notes Yes Yes Yes Yes
- XCAP Reference Manual Yes Yes Yes Yes
- PC Configuration Tips Yes Yes Yes Yes
File -
- Save Image Yes Yes Yes No
- Load Image Yes Yes Yes (u) No
- Save Image Sequence Yes Yes No No
- Load Image Sequence Yes Yes No No
- E-Mail Image Yes Yes No No
- Print, Windows Yes Yes Yes No
- Print, PXIPL Yes Yes No No
- Duplicate Image Yes Yes No No
- Copy to Black Board Yes Yes No No
View -
- Full Screen Yes Yes No No
- Palette Yes Yes Yes (a) Yes(a)
- Sequence Play Yes Yes Yes Yes
- Sequence Thumbnails Yes Yes Yes Yes
- Cursor Yes Yes Yes Yes
- Zoom, Pan, Scroll Yes Yes Yes Yes
- Launch 2nd Viewer Yes Yes Yes Yes
Examine
- Pixel Peek Yes Yes Yes (b) Yes (b)
- Pixel Peek & Poke Yes Yes Yes Yes
- Pixel Plot Row Yes Yes Yes (p) Yes(p)
- Pixel Plot Column Yes Yes Yes (p) Yes(p)
- Pixel Plot Buffer Yes Yes Yes (p) Yes(p)
- Pixel Plot All Rows Yes Yes No No
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- Pixel Plot 3D Yes Yes Yes Yes
- SMPTE VITC Yes Yes Yes No
Modify -

- Patterns Yes Yes Yes Yes
- Set Yes Yes Yes (c) Yes(c)
- Arithmetic Yes Yes No No

- Binning Yes Yes No No
- Contrast Modification Yes Yes No No
- Convolution Yes Yes No No
- Correlation Map Yes Yes No No
- Edge Detection Yes Yes No No
-FFT Yes Yes No No
- Interlace & Flicker Yes Yes No No

- Morphology Yes Yes No No
- Noise Generator Yes Yes No No
- Normalization Yes Yes No No
- Rotation & Shift Yes Yes No No

- Spatial Filtering Yes Yes No No
- Threshold Yes Yes No No

- Threshold, Adaptive Yes Yes No No

- Warp Yes Yes No No

- Copy & Resize Yes Yes No No
- Pair Arithmetic Yes Yes No No
- Pair Normalization Yes Yes No No
- Sequence Average Yes Yes No No

- Difference Sequence Yes Yes No No
- Tile Sequence Yes Yes No No
Measure -

- Intensity Calibration Yes Yes No No
- Spatial Calibration Yes Yes No No
- Histogram Yes Yes No No
- Mass & Moments Yes Yes No No
- Line Profile Yes Yes Yes (p,d,f) Yes (p,d,f)
- Radial Mass Plot Yes Yes No No
- Ruler Yes Yes Yes (d) Yes(d)
- Protractor Yes Yes No No
- Cartesian Reticle Yes Yes Yes (d) Yes(d)
- Polar Reticle Yes Yes No No
- Dist. & Angle Crosshairs Yes Yes No No
- Shape Analysis Yes Yes No No

- Blob Analysis Yes Yes No No

- Particle Tracking Yes Yes No No
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- SubPixel Edger Yes Yes No No
- Ellipse Fitter Yes Yes No No

- Correlation Finder Yes Yes No No
Draw -

- Arrow Yes Yes Yes Yes
- Text Yes Yes No No

- Point Yes Yes No No
- Points Yes Yes No No
- Bezier Curve Yes Yes No No
- Circle Yes Yes No No

- Circle Arc Yes Yes No No

- Ellipse Yes Yes No No
- Ellipse Arc Yes Yes No No

- Line Yes Yes Yes Yes
- Parallel Lines Yes Yes No No
- Path Curve Yes Yes No No

- Polyline Yes Yes No No
- Rectangle Yes Yes No No
- Window Yes Yes Yes Yes
- Annulus Yes Yes No No

- Annulus Arc Yes Yes No No

- Bezier Region Yes Yes No No
- Elliptical Annulus Yes Yes No No
- Elliptical Annulus Arc Yes Yes No No

- Path Enclosed Yes Yes No No
- Polygon Yes Yes No No
- Rectangular Frame Yes Yes No No
- Graphic Manager Yes Yes Yes Yes
- Image Overlay Yes Yes No No

- Paint Brush Yes Yes No No
- Paint Fill Yes Yes No No
Capture -

- Snap Yes Yes Yes No
- Live Yes(l) Yes(l) Yes(l) No
- First Buffer Yes Yes Yes No
- Next Buffer Yes(m) Yes(m) Yes(m) No
- Previous Buffer Yes(m) Yes(m) Yes(m) No
- Last Buffer Yes(m) Yes(m) Yes(m) No
- Adjustments Yes Yes Yes (e) No
- Shortcuts Yes Yes Yes No
- GIO Event Capture Single Yes Yes Yes No
- GIO Event Capture Sequence Yes Yes No No
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- Waterfall Display Yes Yes Yes No
- RGB Merge Yes Yes No No
- Quad Pixel Merge Yes No No No

- Frame Average Yes Yes No No
Sequence Capture (Single Sequence and Continuous Se quence) -

- to Frame Buffers Yes Yes Yes (9) No
- to Frame Buffers at Event Yes Yes No No
- to Memory Buffers Yes Yes Yes (9) No
- to Memory Buffers at Event Yes Yes No No
- to Disk File Yes Yes No No
- to Disk File at Event Yes Yes No No
- to Image Files Yes Yes No No
- to Image Files at Event Yes Yes No No
- to StreamStor Yes No No No

Notes: For XCAP-Lite, the PIXCI imaging board is assumethlilesl and open for use. For XCAP-Demo, images can't be loaded
or captured; a "synthetic" image can be created for vie@@hghe View, Palette feature does not include save, ilmadst, or
export. (b) The Examine, Pixel Peek feature does not include savéng Modify, Set feature does not include non-rectangular
regions. (d) The Measure features do not include calibratipmhgeCapture, Adjustments do not include save, load, or export.
For color cameras with Bayer output, the white balance softigatare allows creating a single set of customizechgstti

(f) The Line Profile is limited to straight lines. (g) TBequence Capture to Frame Buffers does not include the strolmefeat

The Sequence Capture does not include the time stamping féBt8téject to the camera's mode being consistent with
continuous capture; cameras in a "single shot trigger" mogeisatthe Snap feature. (m) Subject to the image resolutisasver
frame buffer memory size. (p) All plotting features do netude statistics, save, or export options. (u) For XCAP-Litages

may not be loaded directly from an Internet URL. (w) I/O PorkRee®oke feature available only under Windows 95, 98, and

ME.

6. Architecture, Applications, and Features

6.1. Architecture

S-UIDED @
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TEMPORAL
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32
w
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Block Diagram of the PIXCI® SV4 imaging board
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6.1.1. Video Input Mux

The multiplexer selects the video source for the Automatic amdikbain from the S-Mideo input connector (mux 0), from the
BNC1 connector (mux 1), or from the BNC2 connector (mux 2). Theptaxgr is designed to be switched during vertical
blanking.

6.1.2. Automatic and Fixed Gain

The PIXCI® SV4 is configured for Fixed Gain by providing a fixeterence voltage for the A-D converters. Optionally, it can
be modified to provide automatic gain for the A-D converters. Aatangain automatically compensates for reduced amplitude
in the analog signal input by adjusting the reference voltagadof-D converters. Automatic gain, hue, brightness, satuaratio
and contrast adjustments can be programmed from 0% to mor2(®%n The automatic gain control adjusts the video
reference level for the A-D converters until the back porcheMbvideo input is equal to a programmable value, nominally
0x38. Three other values may be selected for non-standard sync heigleiotahey are: 0x30, 0x34, and 0x3C.

6.1.3. Luminance A/D

Provides analog to digital conversion of NTSC, RS-170, CCIR, BAd,the luminance (Y) component of S-Video sources. A
programmable prefilter is used for horizontal luminance scadimgduce aliasing artifacts. The luminance gain can be sglecte
from values of 0% to 236.57%. The luminance and chrominance A-D conwenteas28.636363 MHz for NTSC video formats
and 35.46895 MHz for PAL video formats. Digitizing the video sigaatsvice the typical sampling rate provides low noise
digitization. The video inputs only need to be band limited to 14 Mbtead of the 7 MHz limit that would be required at the
typical sampling rate. The chrominance and luminance inputs from\tte& connector and each BNC input connector have
low pass filters in the video input. The inputs to the A/D convearrAC coupled.

6.1.4. Chrominance A/D

Provides analog to digital conversion of the color (C) component adé&VA chroma comb filter may be enabled or disabled by
software. The chrominance U component gain can be selecteddioes of 0% to 201.18%. The chrominance V component
gain can be selected from values of 0% to 283.89%. The hue candiedélem values of -89.3 degrees to +90 degrees.

6.1.5. Decoder

The decoder separates the Y/C components and generate¥ twdd difference signals. The PIXCI® SV4 imaging board
converts analog video inputs from standard video sources such ds&N\I'SC, RS-170, PAL, and CCIR to YCrCb in a 4:2:2
format.

6.1.6. Digital Genlock

The digital genlock circuit is used for precise digitizatibimterpolates lines with lengths less than or greater than t
programmed number of pixels. It generates the pixel clock forfénaimg image data to the PCI bus interface. The digital
genlock circuit automatically recognizes unstable signals (fanplea from a VCR) and adapts its locking mechanism to
accommodate the source.

6.1.7. Scaling, Cropping

Interpolation is used to scale images down to 1/14 of their orgjireal Independent horizontal and vertical down scaling of the
video input can be selected from ratios of 1:1 to 1:14. For horizecaéihg, 32 phase interpolation is used to accurately
determine the value of a pixel. For vertical scaling, an 8 phtesgolation filter is used with a 768 pixel line store.

The window of video to be captured may be cropped in single pixel irotspthen scaled in ratios from 1:1 to 1:14, down to as
few as 4 pixels by 1 line of image data. Horizontal and vesicaling is performed in real-time by interpolation, providing an
accurate representation of the original image. Either framfislds of video can be selected.

Some of the possible video formats are:
640 by 480 for NTSC square pixels,
720 by 480 for NTSC CCIR 601,

720 by 576 for PAL CCIR 601, and

768 by 576 for PAL square pixels.

6.1.8. Temporal Scaling
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Image sequences may be captured at full or reduced frarse Tameporal decimation can reduce the frame rate down to one
image per second.

6.1.9. Trigger I/O

Four input and four output TTL triggers can be used for synchramizaith external events. The trigger signals are controlled
by the host CPU.

For applications requiring asynchronous reset of the camerauitddim noted that PIXCI® SV4 requires two vertical sync
intervals prior to digitizing the video correctly.

6.1.10. PClI Interface

The PIXCI® SV4 imaging board is designed to use the 132 Mbytesideburst mode transfer rate of the PCI bus. As a bus
master, the PIXCI® SV4 imaging board sends image data t®Ghéus; it does not wait for the computer's CPU to read snage
from the board into PC memory.

Each PCI bus data cycle can move two pixels (32 bits). If burst imeaé used, the transfer can take several PCI bus cycles. If
burst mode is used, two pixels can be transferred on each PClthuyda. When digitizing full resolution video formats and
scaling or cropping is not being performed to reduce the numbexad$ pd be transferred to the PCI bus, burst mode is required
to avoid loosing pixels. The PCI bus can only achieve 132 MB/S @atsfér rates by using burst mode. If burst mode is not
supported or is disabled; only scaled, cropped, or reduced resolutgesicen be transferred on the PCI bus.

Image sequences may be captured at full or reduced frarsgoate the PCI bus, for storage in the host computer's meonory,
can be passed to other devices on the PCI bus such as disk emntio$/VGA adapters.

6.1.11. Display

Image display is not a function of the PIXCI® SV4 imaging bohadvever it is discussed here since many applications require
image display. The PIXCI® SV4 imaging board relies on an 8/¥Gard for image display. Depending on the VGA adapter, 24
bit RGB color images, 16 bit S-Video color images, or 8 bit mbrmue images may be displayed. The full, scaled, or cropped
image may be placed anywhere on the VGA screen.

Color or monochrome image data can be passed across the PCI hlistditbe S/VGA for live video-in-a-window display,
depending on the S/VGA adapter. With a fast processor, fasti3Cabd fast S/VGA adapter, 30 frame per second color image
data may be displayed. Some S/VGA adapters provide graphics ovetlasy lare video.

6.2. Applications

Automated Inspection
Motion Analysis
Metalurgical Analysis
Biological Analysis
Microscopy

Medical Image Archival
Robotics

Laser Beam Analysis
Object Tracking
Multimedia

Print Quality Inspection

6.3. Features

Composite/S-Video/NTSC/RS-170/CCIR/PAL to YCrCb (4:2:2).
Square Pixel and CCIR601 Resolution for NTSC and PAL Formats.
Chroma Comb Filtering.

Programmable Horizontal Scaling and Vertical Scaling.
Programmable Cropping.

\ertical Scaling Line Store.

Programmable Temporal Decimation for Reduced Frame Rate.
Programmable Hue, Brightness, Saturation, and Contrast.

Double Frequency Oversampling A-D Converters.

® 6 o o o o o o o
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Three Video Input Mux.
NTSC/PAL Auto Detect.
Automatic Gain Control.

PCI Bus Master with Burst Mode for 132 MB/S Transfers.

Packed or Planar Format.

512 Pixel Buffer to PCI Bus.

Real-Time Digitization to PCI Bus and/or S/VGA Memory.
Real-Time Digitization to Motherboard Memory.

4 Input Triggers and 4 Output Triggers.

Plug ‘N Play Operation.

Extensive Image Processing Programmer's Libraries.

http://www.epixinc.com/manuals/pixci_sv4/index.

The PIXCI® SV4 imaging board, for the PCI bus, is designedki aalvantage of the power of the host computer. Applications
which were once restricted by limited memory or processing poarenow be easily accomplished with the PIXCI® SV4
imaging board and a compatible PCI computer.

7. Specifications

7.0.1. Video Input:

= Color or Monochrome Video Acquisition: S-Video, NTSC, PAL, RS-170IRC

Minimum \bltage Input: 0.5 \olts
Maximum \oltage Input: 2.0 \blts
Resolution-Pixels:

752x480: S-Video, NTSC, RS-170
922x580: CCIR

768x580: S-Video, PAL
Resolution-Depth

8 bit: RS-170, CCIR

YUV [4:2:2]: NTSC, PAL

YCrCh: S-Video

Capture/Display Rate

30 fps: S-Video, NTSC, RS-170
25 fps: S-Mideo, PAL, CCIR

7.0.2. Bus Requirements

32 bit, 33 MHz PClI slot.
0.55 Amps @ +5 \olts
4.913 inches by 3.350 inches (short slot).

7.0.3. Transfer Rates

= Requires a burst mode PCI motherboard for full resolution imggereato motherboard DRAM. Contact EPIX for

suggested motherboards.

7.0.4. Display - DOS

= Via Standard VGA: limited to 4 bits (16 gray levels), non teaé display.

= Via Super VGA: 8 bit, 256 gray level display. Color display \dapters supporting 24 bit RGB or Y/C video. S/VGA
adapters must be VESA 1.0 compatible. Contact EPIX for stagh&sVGA adapters.

7.0.5. Display - Windows

= A DCI compatible S/VGA adapter is required for real-time digpl

Display resolution as per installed VGA device driver.

7.0.6. Connections

= 4 Pin DIN Receptacle: S-Video Input

2 BNC Jacks: Composite Video Input
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= DB15 Receptacle: TTL I/O Triggers
= Cables optionally available.

Specifications subject to change without notice.

8. Software and Related Manuals

Extensive software is available as a ready-to-run programspsog@mmer libraries for DOS or Windows NT/98/95. The
software provides control for the capturing of images and imeggesces, triggered capture, scaling, cropping, image
processing, measurement, analysis, and display.

8.0.1. XCAP™

A powerful, interactive, ready-to-run program for Windows 2000/NT/98@AP has an extensive set of image processing
functions. Features include image sequence capture, trigggrenlesalisplay, processing, printing, archiving, analysis, and
calibrated measurement. Processing of images with up to Jiebitsxel is supported. XCAP is available in four versions and is
described in the chapter "XCAP"Software"Guide."

8.0.2. XCcoBJjtm

The royalty free XCOBJ Library empowers C/C++ and Windows progrars to control the PIXCI series of imaging boards.
XCOBJ supports all versions and options of the PIXCI series.

Up to eight PIXCI imaging boards, of the same version and hétsame options, can be operated selectively or simultaneously;
allowing parallel control for multi-camera vision of a singleet or object, or selective control for capturing multiple,
independent, events or objects.

Through the unique flexibility of XCOBJ and the PIXCI imaging boasagle frames or video sequences of standard or
nonstandard video sources can be captured, analyzed, displayed, aretlarchiv

XCOBJ provides high level services, allowing programmers to carate on the imaging application, rather than focusing on
board level programming and 1/O ports. For virtually all applicetj board level programming can be ignored!

XCOBJ automatically recognizes different versions and optiotiseoP IXCI imaging cards, providing consistent access to
features, and hiding hardware details and differences. Fundarsemntaks, such as setting resolution, capturing, and accessing
image data, are compatible with C libraries for other ERIXging board families; allowing easy porting and reuse of afiplica
programs.

The XCOBJ C/C++ libraries of object code allow embedding Ple@krol into user-written applications. Under Windows, the
XCOBJ DLL also enables access from existing Windows apalitsatvhich support "hooks" into DLLSs.

8.0.3. PXIPLIM

9. In Case of Trouble

9.1. Software Problems - XCAP Error Messages

After XCAP is started and prior to the display of the firstm, the software checks for the presence of required BIOS seftwar
the presence of the PIXCI® SV4 imaging board, and performs tases: If any of the software checks fail, an error messdge
be displayed. Consult the XCAP manual for a description ofrtioe messages and suggested remedies.

If error messages about "FIFO Overflow" are displayed kctiecP C's setup menu to see if PCI burst mode is enabled.tlf burs
mode is not enabled, the number of pixels per line may be limit2dG@ixels or less.

9.2. Hardware Problems

Some problems do not cause software error messages. Somenprotalg prevent the computer from powering up. Some
problems may prevent the software from accessing the PIXCHRIrSaging board. These types of problems can be due to:

Power Supply Insufficient power for the boards installed.

Touchi ng Boards One board's components are touching another board.
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Def ective Cabl e(s) Video input cable or DB15 cable has an open or shor t.
Vi deo | nput Defective or incompatible video source.
Defective PIXCl SV4 imagi ng boar d Defective integrated circuit, bad solder joint,
physical damage, or static damage.
Mot her boar d No PCI burst mode or no PCI BIOS.
Defective PCI connector.

PCI slot is not bus master capable.

S/ VGA S/VGA board is too slow, has insufficient memory, o r is not an AGP or PCI board.

9.2.1. Power Supply Problems

The PC power supply usually has a printed rating of power avaflabthe four standard PC voltages. The PIXCI® SV4 imaging
board uses 500 milliamps from the +5 volt supply and 200 millianops fine +12 volt supply. If other devices and the PIXCI®
SV4 imaging board use more power than the power supply can provigewiee supply will shut down. In marginal situations,
this may not happen until an operation is performed that require®adtjiower, such as increasing the number of pixels per
line. Try removing non-essential boards from the system.

9.2.2. Touching Boards

If the components of one board touch those of another, damage to one loodoatican occur. Move one of the touching
boards at least one slot away from the other.

9.2.3. Defective Cable

If a video input cable or DB15 cable is broken or shorted, the input or auitpaibt be connected properly.

e Try another cable.
o Test the video or DB15 cable for shorts or opens with an ohmmete
¢ Test the video cable by connecting the video source directly to aomonit

9.2.4. Video Input

If the video source is defective or incompatible, a blue imajeevcaptured.

¢ Connect the video source directly to a monitor or oscilloscope ardvebihe signal.

« If the video signal is present, but is not digitized correttly,camera lens may be closed or the cap may be covering the
lens.

e The XCAP software may have a different video input connectortselgican the video input connector with the desired
video source. Check the video input mux software selection.

9.2.5. Motherboard

¢ If the motherboard does not support PCI burst mode, does not have a FBCbBtfe PIXCI® SV4 imaging board does
not operate correctly, try another motherboard. Call EPIX fist aflsuggested motherboards.

e The PCI bus connector on the motherboard may be defective. Try aR@hbus slot or another motherboard.

e The PCI bus slot may not support a PCI master. Try another PGldbws another motherboard.

9.2.6. S/IVGA Board

If the S/IVGA board has insufficient memory, is not a PCI bodwés not support PCI burst mode, or the XCAP software does
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not operate correctly, try another S/VGA board. Call EPIX fistaf suggested S/VGA boards.

9.3. If All Else Fails

If none of the above suggestions have solved the problem, call yoibutist(if you purchased the board thru a distributor), or
FAX or e-mail EPIX for technical support. In the FAX or e-Inaiclude error messages that were displayed, describe@ysp
observed, and steps taken to attempt to solve the problem. Ipfisltbelcall from a phone near the computer with the PIXCI®
SV4 imaging board installed.

The PIXCI® SV4 imaging board can be damaged during shipment. Hgiais visible, check the shipping container for damage,
and notify the freight carrier.

If the board must be returned for test or repair, call EPDafBeturn Materials Authorization (RMA) number. Be prepared to
describe the problem that has been encountered and what stepsdratakba to attempt to correct it. Please include a written
description of symptoms, error messages, and steps takenmptatibesolve the problem with the packing list for the material
returned.

10. Hardware Revision Description

10.1. PIXCI® SV4

Changes from PIXCI SV3:

1. Added input/output buffer to prevent latchup of Bt848 when external equipsnemivered up prior to Bt848.
2. Changed to surface mount voltage regulator and crystal osallat

Changes from PIXCI SV2:

1. Added second BNC connector. Video encoder now handles 3 video inputs.

2. Added video input low pass filters for each of the BNC inputs. Tfile=es are identical to the filter on the S-Video input.

3. Added 1K ohm pullup resistors for the 8 trigger input, strobe outphese signals are open collector with high impedance
pullup resistors.

Changes from PIXCI SV:

1. Added artwork to incorporate engineering changes that were adaéka or etch cuts.

11. Certification and Warranty

11.1. Certification and Testing

The PIXCI SV4 imaging board has been tested per EMC directi@3&®EC and has met the following test requirements:

EN 50081-1/01.92,

EN 55022/08.94 class B
EN 61000-4-2/03.95
ENV 50204/03.95

These test are more commonly known as the "CE" test. Thgtevsis performed to class B which has a more restrictive
emission limit than the FCC class B limit.

If you find that the computer system in which the PIXCI SVAdétdlled is causing interference with other devices, try istrga
the distance between the devices, reorienting (turning) the deeicesing additional shielding on the computer system (such as
placing covers on the computer and installing metal shields in disicts or over unused drive slots).
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It may be that the camera connected to the PIXCl SV4 isotlvees of radiation. To determine if the camera is the source of
interference, remove power to the camera. If a shielded carablais not being used, use a shielded cable. If the casritem i
source of interference, contact the camera manufacturer.

11.2. Limited Warranty

EPIX, Inc. warrants to the original purchaser of the PIXCI B¥drd that the PIXCI SV4 board shall be in good working order
for a period of one year from the date of shipment from EPIX,Should this product fail to be in good working order at any
time during this one year warranty period, EPIX, Inc. wilit@bption, repair or replace this product at no additional charge
except as set forth below. Repair parts and replacement prodlitts furnished on an exchange basis and will be either
reconditioned or new. All replaced parts and products become the gropERIX, Inc.

This limited warranty does not include service to repair dar@gee product resulting from accident, disaster, misuse, atwse
non-EPI1X, Inc. modification of the product.

Limited warranty service may be obtained by delivering the product dilmngne year warranty period to an EPIX, Inc.
distributor or to EPIX, Inc. and providing proof of the purchase daserré the product or assume the risk of loss or damage in
transit. Prepay shipping charges to EPIX, Inc. or to thelaligtni. Use the original shipping container, or the equivalent, and
static dissipative packaging material.

EPIX, Inc. hereby disclaims all other express and implied waesafor this product, including the warranties of merchantability
and fitness for a particular purpose. Some states do not alloextlusion of implied warranties, so the above limitations ma
not apply to you.

If this product is not in good working order as warranted above, yairewmledy shall be repair or replacement as provided
above. In no event will EPIX, Inc. be liable to you for any damégesiding any lost profits, lost savings or other incidental or
consequential damages arising out of the use of or inability tsuebeproduct, even if EPIX, Inc. or an authorized EPIX, Inc.
distributor has been advised of the possibility of such damages,amfataim by any other party.

12. Footnotes

(1]
If modifying a previously installed XCAP: Right click the XCAgbh, select "Properties”, select "Program", and mdukfy t
"Name" or "Command Line" as needed.

(2]
If the PC is configured with a selective boot option (i.e.stodoot Windows or boot old DOS), be sure to modify the
correct CONFIG.SYS.

(3]
If modifying a previously installed XCAP: Right click the XCAEbh, select "Properties”, select "Program"”, and mdukfy t
“"Name" or "Command Line" as needed.

(4]
If modifying a previously installed XCAP: Right click the XCA€bh, select "Properties”, select "Program"”, and mdukfy t
"Name" or "Command Line" as needed.

(5]
The identification code is provided on a card enclosed with ther@i3lkette(s), and is also shown on the packing list. The
card and the identification code may be required as proof of purdaafsgure software upgrades. Keep the card in a safe
place!!

(6]
(7]
(8]

XCAP-Std and XCAP-Plus also require an authorization key to aetalbteatures.
The required "XCAP Sourcery" TWAIN driver is a separatensoft product and is not included with XCAP.

The required "XCAP Sourcery" Image-Pro driver is a sepaddtware product and is not included with XCAP.
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