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1. Installation

Thank you for purchasing imaging products from ERR¢. We expect them to perform to their spectfaras and we are
available on the Internet, FAX, and telephone tip kéth installation or to answer questions abdw tise of our products for
your application.

The PIXCI® D, D24, or D32 imaging board, for the IRDs, is packed in a static dissipative bag. Rldaep the bag and box in
which the board was shipped should the need arisgtarn the board. Prior to opening the bag, ptheebag near the PC into
which the board will be installed.

The board may be installed prior to the XCAP sofwyar the software may be installed first.

Turn off the power and remove the cover from the(iP@ne is used with the PC) into which the PIX@hging board is
to be installed.

1. Select a vacant PCI bus slot and remove the metekbt and screw covering the back panel slot witlth it is aligned.
Consult the reference manual for the PC if theemisdoubt about which slot is a PCI bus slot.

2. Use of a static free area and a wrist strap comdectthe PC or to the static free area is suggekteng installation.
Walking can generate static electricity. Keep yiaat stationary while removing the PIXCI imagingaba from the
anti-static bag. Hold the bag and the PC at theegan®, or place the bag on the PC chassis andlwldhassis to
dissipate the static charge that may have beemect@éile transporting the board to the PC.

3. Remove the PIXCI imaging board from the anti-sthtig and insert it into the PCI bus connector. €his require up to
15 pounds of force. Do not use too much force adtiard may not be inserted into the connectoecty; and the
result can be damage to the connector and the bGargsult the reference manual for the PC if tliesmy doubt about
which slot is a PCI bus slot. Note that some PGl dlats may require a 3.3 volt compatible boardo#the date of this
manual, the PIXCI D32 is only available for 5 vBICI slots. Do not attempt to install the board Bi&avolt slot or in an
AGP slot.

4. Replace the screw to secure the PIXCI imaging biatige slot.

1.1. Cabling Connections

Refer to the "Connections" chapter for a sigesaibhd drawing of the cable connections betweerPiiXCl and the Dalsa
camera(s).

1. Remove the power from all equipment to be connected

2. Following the cabling figure in the "Connectiorsiapter, connect the cable between the PIXCI, caraed power
supply. The PIXCI end of the cable has a 68 pinlSG& miniature D connector. Do not plug it irt&GCSI card.
Connect the other end of the cable into the resgecamera connectors.

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

4. 0n boot-up, if Windows asks for a driver for themheinstalled hardware:

a.lf XCAP software is provided on compact disk (Cten insert the CD into the CD drive. Indicate thahdows is
to use:

d:\drivers\win95  (for Win 95/98)
d:\drivers\winNT  (for Win NT)
d:\drivers\win2K  (for Win 2000)
or
d:\drivers (older cd's, all Win versio ns)

replacing "d:" with the CD drive's letter.
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b. If XCAP software is provided on diskette, then msS€CAP diskette #1 into the diskette drive. Inde#hat
Windows is to use:

a:\drivers\win95  (for Win 95/98)
a:\drivers\winNT  (for Win NT)
a:\drivers\win2K  (for Win 2000)
or
a:\ (older diskettes, all Win v ersions)

replacing "a:" with the diskette drive's letter.
5. Install XCAP software by following the instructioimsthe XCAP Software Installation chapter in timanual.
6. Operate XCAP by following the instructions in iretKCAP Software Guide chapter in this manual.
7. Check for display of the video source on the VGAitar by clicking on the Capture and then the Smamu in the View
window or by using the shortcut menu.
8. Note that for line scan cameras, either an extesgsdical drive signal or the "Internal” vertichlve selection must be
used.
9.If it is not possible to display an image from théeo source, check for the presence of vertidaédsy clicking on
"PIXCI," "PIXCI Status," and "PIXCI-Unit x $tes" (where x is the number of the board beingusehe number
reported in the "\ertical Sync Count" box shdwddincreasing if vertical drive is being receiveahi the camera. If it is
not increasing, check the connections and powdrd@amera. If that fails, refer to the "In Cak&rouble" chapter in
this manual.
10. If installation has been successful, remove powanfthe computer.
11.Replace the PC's cover (if one is used).
12.End of installation procedure.

The size and the number of images that can bedstoi@RAM on the motherboard is a function of tmecaint of DRAM that is
not needed by the operating system. Windows 98nesjapproximately 20 megabytes. XCAP reserves 4ofiiemory for
image buffers. If more memory is required for imagguences, the "Driver Assistant” in the "PIX@Een/Close" menu should
be used to set the reserved memory size.

The PIXCI imaging board can capture and storerégblution images to DRAM on a burst mode PCI mditbard provided

that other devices do not compete for PCI bus batidwThe data transfer capabilities of the motbard may limit the size of
the image that the PIXCI imaging board can tran&fenemory on the motherboard. Some PCI motherlsadodhot support
burst mode on the PCI bus. Some PCI motherboanitsliirsts to four 32 bit transfers. Some PCI mdibards must have their
configuration EEPROM set to enable PCI bus bursten®ClI bus transfers from other devices will cotafer data transfer
time with images to be transferred from the PIX@hging board to memory on the motherboard. ISAttarssfers will also
compete for data transfer time with images to hadferred from the PIXCI imaging board to memonytlm motherboard. The
updating of clocks and other background tasks migyfere with the capture of images. These tastsldibe disabled if error
messages indicate that video transfers have bé&amupted.

1.2. Compatible Motherboards - Partial List

The following configurations have been tested witteo sources with 100 MB per second burst modest&et EPIX, Inc. or
an EPIX, Inc. distributor for pricing on any of thetherboards listed below.

Motherboards with a 100 MHz CPU bus are recommengedfast display updates, EPIX recommends motieads with an
Advanced Graphics Port (AGP) and an AGP VGA. An ABPA can provide at least twice the video update that a PCI
VGA can provide. EPIX can provide complete, testethputer systems with a PIXCI and all requiredwgaft installed as well
as tested AGP VGA boards and motherboards.

Manufacturer Model Chipset Clock & CPU

Intel SE440BX Intel 440BX 667 MHz Pentiu m 1l wW/AGP
Intel NE440BX Intel 440BX 350 MHz Pentiu m Il w/AGP
Intel AL440LX Intel 440LX 266 MHz Pentiu m Il w/AGP
Intel PD440FX Intel 440FX 233 MHz Pentiu mll
Intel TC430HX Intel 430HX 200 MHz Pentiu m MMX
QDI Titanium 1l B Intel 430TX 200 MHz Penti um MMX
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QDI Titanium Il B Intel 430TX 233 MHz AMD K 6

1.3. Non-Compatible Motherboards - Partial List

The following configuration(s) have been testedhuiite Hitachi KP-F110 camera and intermittentlyndo keep up with a
transfer rate sufficient to prevent buffer overflavhich means lost data. There are many other BE himtherboards that will
NOT operate successfully. Use one of the mothedsofaom the list above or purchase one from EPX, |

Manufacturer Model Chipset Clock & CPU

Intel VS440FX Intel 440FX 200 MHz Pentiu m Pro

1.4. VGA Boards

¢ Windows and XCAP: Any 24 bit S/VGA compatible d&plsystem.

¢ Windows and XCOBJ: Any S/VGA compatible displaytsys.

e DOS and XCOBJ: Any S/VGA with VESA support and anmchrome or color monitor.

Display of false colored images on S/VGA requiré&SA mode 112 support.

For Windows or DOS an S/VGA with a color monitosigygested.

The capabilities of the S/VGA board(s) limit thenmer of images that can be displayed per secoadiumber of gray
levels that can be displayed, and the size ofrttagé that can be displayed.

Dual monitor (with dual SVGA) display under Windo@8 has been tested with the PIXCI. Note that {hdate rate is
slower than with a single monitor display.

2. Connectors

The PIXCI D imaging board has a 68 pin connectocivis accessible thru the bracket that mountdtaed to the computer
chassis. Single ended cables are available forestimg to a camera or other source of digital videwiire list for the single
ended cable is shown below.

2.1. PIXCI D 68 Pin Connector and Single Ended Cabl e Signal List Part 1

PAIR Interface Signal Interface
No. 68 pin Name Signal

and MALE Type

COLOR Pin No.
34:0range/Violet 1 GND GND
34:Violet/Orange 35 GND GND
17:Tan/Gray 2 MSBA+ RS422 Input
17:Gray/Tan 36 MSBA- RS422 Input
18:Brown/Pink 3 MSBA-1+RS422 Input
18:Pink/Brown 37 MSBA-1-RS422 Input
33:0range/Blue 4 MSBA-2+RS422 Input
33:Blue/Orange 38 MSBA-2-RS422 Input
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19:Brown/Orange 5 MSBA-3+ RS422 Input
19:0range/Brown 39 MSBA-3-RS422 Input
16:Tan/Violet 6 MSBA-4+ RS422 Input
16:Violet/Tan 40 MSBA-4-RS422 Input
6:White/Green 7 MSBA-5+ RS422 Input
6:Green/White 41 MSBA-5-RS422 Input
7:White/Blue 8 MSBA-6+RS422 Input
7:Blue/White 42 MSBA-6- RS422 Input
32:0range/Green 9 MSBA-7+RS422 Input
32:Green/Orange 43 MSBA-7-RS422 Input
20:Brown/Yellow 10 MSBB+ RS422 Input
20:Yellow/Brown 44 MSBB- RS422 Input
1:White/Tan 11 MSBB-1+RS422 Input
1:Tan/White 45 MSBB-1- RS422 Input
15:Tan/Blue 12 GND GND
15:Blue/Tan 46 GND GND
8:White/Violet 13 MSBB-2+RS422 Input
8:Violet/White 47 MSBB-2-RS422 Input
31:0range/Yellow 14 MSBB-3+ RS422 Input
31:Yellow/Orange 48 MSBB-3- RS422 Input
21:Brown/Green 15 MSBB-4+ RS422 Input
21:Green/Brown 49 MSBB-4- RS422 Input
5:White/Yellow 16 MSBB-5+ RS422 Input
5:Yellow/White 50 MSBB-5- RS422 Input
2:White/Brown 17 XXX NC
2:Brown/White 51 XXX NC
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2.2. PIXCI D 68 Pin Connector and Single Ended Cabl

PAIR Interface Signal Interface
No. 68 pin Name Signal

and MALE Type

COLOR Pin No.
14:Tan/Green 18 XXX NC
14:Green/Tan 52 XXX NC
9:White/Gray 19 MSBB-6+RS422 Input
9:Gray/White 53 MSBB-6- RS422 Input
30:Pink/Gray 20 MSBB-7+RS422 Input
30:Gray/Pink 54 MSBB-7-RS422 Input
22:Brown/Blue 21 MSBA-8+ RS422 Input
22:Blue/Brown 55 MSBA-8-RS422 Input
4:White/Orange 22 SCOUT+ RS422 Input
4:0range/White 56 SCOUT- RS422 Input
3:White/Pink 23 SCIN+ RS422 Output
3:Pink/White 57 SCIN-  RS422 Output
13:Tan/Yellow 24 FLD+ RS422 Input
13:Yellow/Tan 58 FLD- RS422 Input
10:Tan/Brown 25 FENA+ RS422 Input
10:Brown/Tan 59 FENA-  RS422 Input
29:Pink/Violet 26 LENA+ RS422 Input
29:Violet/Pink 60 LENA- RS422 Input
23:Brown/Violet 27 TRG+ RS422 Input
23:Violet/Brown 61 TRG- RS422 Input
12:Tan/Orange 28 STR+ RS422 Output
12:Orange/Tan 62 STR- RS422 Output
11:Tan/Pink 29 PCLK+ RS422 Input
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11:Pink/Tan 63 PCLK-  RS422 Input
28:Pink/Blue 30 EXP+ RS422 Output
28:Blue/Pink 64 EXP- RS422 Output
24:Brown/Gray 31 MSBA-9+ RS422 Input
24:Gray/Brown 65 MSBA-9-RS422 Input
27:Pink/Green 32 MSBB-8+ RS422 Input
27:Green/Pink 66 MSBB-8-RS422 Input
26:Pink/Yellow 33 MSBB-9+ RS422 Input
26:Yellow/Pink 67 MSBB-9- RS422 Input
25:Pink/Orange 34 GND GND
25:0range/Pink 68 GND GND
SHIELD 68 GND
NOTES:

1. Use cable: 34 paiM ADISON 28 AWG 105 Ohm SCSI-P Cable Type CL2/FT1. Length: 2 meters.

CONNECTOR:
1. 68 pin cable receptacle: HONDA PCS-XE68MA and Cover

2.3. PIXCI D 10 Pin Header Signal List

Signal IN/Pin  Pin IN/ Signal
Name OUT Number Number OUT Name
Ground 1 2 Option +5 VDC
External I 3 4 | External
Trigger Trigger
In In
Frame- I 5 6 | Frame+
Differential Differential
FEN- FEN+
Strobe- O 7 8 (0] Strobe+
Differential Differential
STR- STR+
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Reserved - 9 10 - Reserved

See the Trigger and Camera Integration RegistegrBnuming section of this manual in the Camera @bRegister chapter for
more information on these signals.

Pin 1 is connected to Ground.

Pin 2 is optional +5 volts to the PCI bus. Pin Zwhanged to an option to prevent destruction ofpmments when the 10 pin
header is installed incorrectly.

Pins 3 & 4 are the differential inputs for the geg signal. These inputs are connected to pin @812&rof J2, the 68 pin
connector.

Pins 5 & 6 are the differential inputs for the fiamenable (vertical) signal. These inputs are cotateto pin 59 and 25 of J2,
the 68 pin connector.

A 10 pin header and cable to 9 pin D-Subminiaturenector is available to connect external sigrathé PIXCI D thru a
second slot with a bracket mounting the D-Submim@&tonnector.

3. Software Installation

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

While XCAP is easy to install, like most manufaeis of PC software, we recommend as a precautadrathard disk backup
be performed before installing XCAP.

3.1. For Windows 95 - Windows 98

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 promptiache Windows "Start”, "Run":

> A:SETUP
or
> B:SETUP

iii. Follow the installation program'’s directions, sastto select an installation directory, and inadditional
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 executionadgded CDs, the CD's interactive index programiwell
executed automatically. Otherwise, execute thexiqiegram, from a command prompt, or via the Winslow
"Start", "Run":

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

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

ftp.epixinc.com/software/XCAPWI.EXE

from the EPIX, Inc. ftp site.
ii. Execute the downloaded program, from a command jir,con via the Windows "Start", "Run":

> XCAPWI.EXE

iii. Follow the installation program's directions, sashto select an installation directory.
iv. Delete the downloaded .EXE file from your PC's hdnide.

d. The installation procedure creates a new programpgrcontaining XCAP and several .TXT files. Th&TTfiles
contain these installation instructions, a listlstributed files, corrections or additions to tiianual, or other
up-to-date information. One file, PCITIPS.TXT, caints thePC Configuration Tipswhich provides tips for
resolving hardware and software conflicts.

2.Create Shortcut - Drag & Drop (optional):
a.From the program group created by the installgtimgram, click and drag the icon for XCAP overtie tesktop
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and drop.
3. Create Shortcut - Manual (optional):
a.Right click on the DesktoB!
b. Select "New".
c. Select "Shortcut".
d. Set:

Command Line: InstallDir \ XCAPW95
Name: XCAP

replacing "InstallDir" with the name of the inktton directory chosen above. Select "OK".
4. Install Authorization Key (for XCAP-Plus and XCAR€$:
a.XCAP-Plus and XCAP-Std, but not XCAP-Lite, are gdmd with an authorization key; about the size simape of
a printer cable's connector (5.5x4.5x1.6 cm), lawirtg 25 pin connectors at both ends and no cataeteed. If
provided, connect the authorization key to pripent 1, 2, or 3. If a printer cable was attacheth®printer port,
reconnect the printer cable to the back of theaig#tion key. The authorization key will not affewrmal printer
operation.

Do not connect the authorization key to a 25 pmabéRS-232) port, or to any other interface whidppens to
use the same style connector; the authorizatiorwliegot function, might be permanently damagemt séhe
warranty will be void!

The authorization key must remain attached to tiregy port while XCAP is running. If the authorin key is
missing, or disconnected while XCAP is runningtbe€CAP-Plus or XCAP-Std will behave similar to the
XCAP-Lite version; selected image processing aradyais tools will not be operational.

5. Install PIXCI® Imaging Board Driver:

a.lf the PIXCI® imaging board's driver wasn't loadelden the PC was powered up (as described udetware
Installation), instruct Windows to load the appropriate drivélick "Start", "Control Panel", "SystenDgVice
Manager", and "Other Devices". Select "PCI Midtia Video Device" (which appears if a PIXCI®ard driver
was never installed), or "PIXCI(R) Video CaptureaBd" (which appears if a PIXCI® board driver wpasviously
installed). Click "Driver", "Change Driver",@hOther". Select "PCI MultiMedia Video Devica""PIXCI(R) Video
Capture Board". Click "Have Disk", select DRIVER/IN95 within the chosen installation directonych as
C:\XCAP\DRIVERS\WIN95, and click "OK".

Note that the "quick reboot" offered by the (saaesions of the) Device Manager does properly install
EPIXXC32.VXD; a full shutdown and reboot is requirdhe shutdown and reboot can be delayed ungit &fie
installation is completed.

6. Set Frame Buffer Memory Size (optional):
a.By default, 4 megabytes of frame buffer memoryllacated.
b. Under Windows 95/98, frame buffer memory must tbecated during Windows' initialization, as spedifia the
Windows' SYSTEM.INI file. If additional frame buffenemory is desired, then at the end of the Windows
SYSTEM.INI file, add a section:

[EPIX_XC]
PIXCl=-IM <memorysize>

replacing the "<memorysize>" with the desired mgnsize in Kbytes. Windows must be rebooted ferlkew
specification to take effect.

Windows 95/98 limits the maximum amount of allodd¢sframe buffer memory, dependent upon what other
devices are installed, the total PC memory sizd,aher factors.

Less than the requested amount of frame buffer memay be allocated. If no memory could be allodatbe
PIXCI® imaging board will not be usable; reportiti@an't allocate frame buffer memory". Otherwisithin XCAP,
the amount of frame buffer memory can be checkelmxcCi®, PIXCI® Open/Close.

7. Configure S/VGA:

a. A "High Color (16 bit or 65536 Color)", "True I8p0(24 bit or 16777216 Color)", or "True Col82(bit)" setting for
the display adapter (S/VGA) isquired for proper display of images and overiapgics. The "True Color (24 bit
or 16777216 Color)" or "True Color (32 bit)'sisggested for higher quality, and quicker, disgiiynages and
overlay graphics. This may be checked and/or nedlifia Windows "Start", "Control Panel", "Désg, "Settings".

b. In Windows 95, under "Control Panel", "Displa{Plus!", the "Show window contents while diagtjmust be
disabled (this feature is not present in olderivessof Windows 95). Or in Windows 98, under "GohPanel",
"Display”, "Effects", the "Show window contemthile dragging” must be disabled.

c. After changing the settings a full shutdown and C¥RLT+DEL reboot should be used. The quick restdf¢red
by older versions of Windows, and the dynamic V@&anfiguration performed by newer versions of Wingp
may not re-initialize all devices properly.
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8. Reboot Windows.
9. XCAP is now ready to run, clicking "Start", "Brams"”, "XCAP Imaging", and finally "XCAP forik\95/98".

3.2. Win 95 - Win 98 - Esoterica

3.2.1. Windows 95/98 - Manual Installation

Use of EPIXXC32.INF, above, provides automaticalfiation of EPIXXC32.VXD in most circumstances. Tiodlowing
information allows manual installation, correctimgpblems, or integration with an OEM's procedures.

1. The EPIXXC32.VXD must be copied to the Windows SES8Tdirectory, typically:
C:\WINDOWS\SYSTEM

2. Using the Registry Editor (REGEDIT) provided withntfows, create an entry such as:

HKEY_LOCAL_MACHINE\System\CurrentControlSet\Ser vices\Class\Unknown\0000

replacing the \0000, if such an entry already sxistth the next available sequential number. €hisy must contain:

DevLoader=  "epixxc32.vxd"
DriverDesc=  "PIXCI(R) PCI Video Capture Boa rd" (optional)
InfSection= "Unknown"

StaticVxD=  "epixxc32.vxd"

3. Using the Registry Editor, edit the existing erfoy PIXCI® SV2 or PIXCI® SV3:

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

or the existing entry for PIXCI® SV4:

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

or the existing entry for PIXCI® D, PIXCI® D24, &1 XCI® D32:

(Win 95) HKEY_LOCAL_MACHINE\Enum\PC\VEN_10ES8&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\PCN\VEN_10E8&DE  V_82B1\BUS_**&DEV_**&FUNC_**
(Win 98) HKEY_LOCAL_MACHINE\Enum\PC\VEN_10E8&DE  V_82B1&SUBSYS_00000000&REV_*'BUS_**&DEV_*&FUNC_**

where the **'s may be any digits (assigned andteceby Windows after detection of the PIXCI® imaghoard). 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 sequentiath@n used in the previous step.
4. Reboot Windows.

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

As described above, frame buffer memory allocateBBIXXC32.VXD during Windows startup is limited gosmall
percentage of total PC memory.

A larger frame buffer memory can often be obtaibgdeserving memory before Windows starts:
1.In C:\CONFIG.SY®!, add a line:
DEVICE=C:\XCAP\DRIVERS\WIN95\EPIXXC.SYS -IM <fr amebuffermemorysize>

after DEVICE=HIMEM.SYS, replacing "<framebuffermergsize>" with the desired frame buffer memorg sin
Kbytes. Alternately, the second form reservessereememorysize>" Kbytes, for Windows and allog@tdmost) all of
the remaining memory for use as frame buffer memory

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

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
11 of 48 2/1/2016 8:25 Al



PIXCI® D User's Manui http://www.epixinc.com/manuals/pixci_

[EPIX_XC]
PIXCI=-IM 0

so that EPIXXC32.VXD doesn't reserve and wastetimadil frame buffer memory.
3. Reboot Windows.

This technigue allows most of the PC's memory tedserved as frame buffer memory (e.g. typicaliypat 8 or 16 megabytes,
as required by Windows). However, the memory issaitable to Windows, even when the PIXCI® imagirgahd's driver is
not open.

If the specified amount of frame buffer memory cbobt be allocated, EPIXXC.SYS will attempt to alibe smaller amounts.
If no memory can be allocated EPIXXC.SYS, will déigpan error message during Windows startup, andX@ill not run,
stating "Can't allocate frame buffer memory".

3.2.3. Windows 95/98 - Authorization Key - Manual | nstallation

Use of the procedures above provides automatialiagson of the authorization key's driver, neededer Windows 95/98, for
XCAP-Plus and XCAP-Std (but not needed for XCAPRel.itThe following information allows manual insgdibn, correcting
problems, or integration with an OEM's procedures.

1. The file HARDLOCK.VXD must be copied to the WindoB¥ STEM directory, typically:

C:\WINDOWS\SYSTEM

or placed in the same directory as XCAP, typically:

C:\XCAP

Normally, all LPT ports are scanned for the auttaiion key. Should other hardware use, or ovedap,of the LPT I/O port
addresses, the search may be restricted to spiGiffiports. In AUTOEXEC.BAT, specifying:

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

forces only the I/O port addresses listed (in hegadal) to be searched. Note that setting HL_SEARGKh a DOS box has
no effect, as the setting is not "carried baokthf DOS into the Win 95/98 environment.

3.3. For Windows NT

XCAP requires Win NT Version 4 with Service Pacér3ater. You must be logged on an Administratohave 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 promptiache Windows "Start”, "Run":

> A:SETUP
or
> B:SETUP

iii. Follow the installation program's directions, sastto select an installation directory, and inadditional
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 executionagded CDs, the CD's interactive index programbill
executed automatically. Otherwise, execute thexiquegram, from a command prompt, or via the Winslow
"Start", "Run":

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

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

ftp.epixinc.com/software/XCAPWI.EXE

from the EPIX, Inc. ftp site.
ii. Execute the downloaded program, from a command piaon via the Windows "Start", "Run";
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> XCAPWI.EXE

iii. Follow the installation program's directions, sashto select an installation directory.
iv. Delete the downloaded .EXE file from your PC's hdide.

d. The installation procedure creates a new programpgrcontaining XCAP and several .TXT files. ThXTTfiles
contain these installation instructions, a listlstributed files, corrections or additions to tiianual, or other
up-to-date information. One file, PCITIPS.TXT, caints thePC Configuration Tipswhich provides tips for
resolving hardware and software conflicts.

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

a.From the program group created by the installgtiamgram, click and drag the icon for XCAP overhe tesktop
and drop.

3. Create Shortcut - Manual (optional):

a.Right click on the Desktol!
b. Select "New".

c. Select "Shortcut".

d. Set:

Command Line: InstallDir \ XCAPWNT
Name: XCAP

replacing "InstallDir" with the name of the inktton directory chosen above. Select "OK".
4. Install Authorization Key (for XCAP-Plus and XCAR€$:
a.XCAP-Plus and XCAP-Std, but not XCAP-Lite, are gdmd with an authorization key; about the size simape of
a printer cable's connector (5.5x4.5x1.6 cm), lawirtg 25 pin connectors at both ends and no cataeteed. If
provided, connect the authorization key to pripent 1, 2, or 3. If a printer cable was attacheth®printer port,
reconnect the printer cable to the back of theaization key. The authorization key will not affewrmal printer
operation.

Do not connect the authorization key to a 25 pmabéRS-232) port, or to any other interface whidppens to
use the same style connector; the authorizationliegot function, might be permanently damageat éhe
warranty will be void!

The authorization key must remain attached to tiregy port while XCAP is running. If the authorin key is
missing, or disconnected while XCAP is runningtbe€CAP-Plus or XCAP-Std will behave similar to the
XCAP-Lite version; selected image processing aradyais tools will not be operational.

b. Run the authorization key utility program provideith XCAP by "Start", "Run":

> C:\XCAP \ HLDINST -install

¢. Or, in command prompt mode, switch to the chosstallation directory:

> 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 wasn't loadeklen the PC was powered up (as described udetware
Installation), instruct Windows to load the appropriate driv@lick "Start", "Programs”, and "Windows NT
Explorer". Within the chosen installation diregtaguch as C:\XCAP, find and highlight file DRIVERBINNT
\EPIXXCNT.INF. From the menu bar, select "FiletdInstall".

6. Configure S/VGA:

a. A "High Color (16 bit or 65536 Color)", "True 80 (24 bit or 16777216 Color)", or "True Col82(bit)" setting for
the display adapter (S/VGA) isquired for proper display of images and overiapgics. The "True Color (24 bit
or 16777216 Color)" or "True Color (32 bit)'sisggested for higher quality, and quicker, disgiiynages and
overlay graphics. This may be checked and/or nedlifia Windows "Start", "Control Panel", "Désg, "Settings".

b. In Windows 95, under "Control Panel", "Displa{Plus!", the "Show window contents while diagtjmust be
disabled (this feature is not present in olderigassof Windows 95). Or in Windows 98, under "GohPanel",
"Display”, "Effects", the "Show window contemthile dragging” must be disabled.

c. After changing the settings a full shutdown and C¥RLT+DEL reboot should be used. The quick restdi¢red
by older versions of Windows, and the dynamic V@&anfiguration performed by newer versions of Wingp
may not re-initialize all devices properly.

7. Reboot Windows.
8. XCAP is now ready to run, clicking "Start", "Brams"”, "XCAP Imaging", and finally "XCAP forikMNT".
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3.4. Win NT Esoterica

3.4.1. Windows NT - Manual Installation

Use of EPIXXCNT.INF, above, provides automatic afistion of EPIXXCNT.SYS in most circumstances. Talowing
information allows manual installation, correctimgpblems, or integration with an OEM's procedures.

1. The EPIXXCNT.SYS must be copied to the Windows S¥BIB2\DRIVERS directory, typically:
CA\WINNT\SYSTEM32\DRIVERS

2. Using the Registry Editor (REGEDIT) provided withntfows, create an entry such as:

HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Ser vices\EPIXXCNT

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\EPIXXCNT
This entry must contain:

EventMessageFile = "%SystemRoot%\System32\loLog Msg.dll"
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 ated during Windows' initialization.

The requested frame buffer memory size must beifgzbm the Registry entry described above, usingntry named "PIXCI",
such as:

PIXCI = "-IM <memorysize>"

replacing the "<memorysize>" with the desired imgnsize in Kbytes. If no frame buffer memory sgapecified, a default size
of 4 megabytes is used. Windows must be rebootetthéonew specification to take effect.

Windows NT limits the maximum amount of allocatafskeme buffer memory, dependent upon what otheicds\are installed,
the total PC memory size, and other factors. UgiegControl Panel's Device Manager to select Bo&ystem priority startup
for EPIXXCNT.SYS allows more frame buffer memoryt®e allocated than selection of Automatic startup.

Less than the requested amount of frame buffer memay be allocated. If no memory could be allodadCAP will not run,
stating "Can't allocate frame buffer memory". édttise, within XCAP, the number of available framéfers can be checked
underPIXCI®, PIXCI® Video Setup, Resolution. As the frame buffer memory is allocated oncerdy¥Vindows initialization; the
contents of frame buffers are retained as XCAHosed and restarted, but lost if Windows is resthrt

3.4.3. Windows NT - Forcible Frame Buffer Memory Al location

As described above, frame buffer memory allocateBBIXXCNT.SYS during Windows startup may be lindite a small
percentage of total PC memory.

A larger frame buffer memory can be obtained bytilig the amount of memory recognized by Windows &fd then
instructing EPIXXCNT.SYS to explicitly use a sectiof memory without allocating it from Windows NT:

1. Edit C:\BOOT.INI, restricting Win NT to use no mdtegan a set amount of memory: by copying an exjstamfiguration
line, adding /IMAXMEM=XX (where XX is in Mbytes) anchanging the prompt name, such as changing:

[operating systems]
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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 exactly as is; the firsttfmr of the line must be copied from an existingfiguration line in
your C:\BOOT.INI file. The text between quotes agseas a boot selection prompt, use of "[NT=64M@+256M]" is
a suggested reminder, but not required. Keepingtigaal configuration line, as a boot selectigation, is highly
recommended as a backup.

2. Edit the registry entry for EPIXXCNT.SYS:

HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Ser vices\EPIXXCNT
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 Becertain that the -IA address is equal to (aval the specified
IMAXMEM limit; INCLUDING exact base?2 to basel0 cagrsions! (i.e. for MAXMEM=64, the smallest legallue of
-lA is 65536, not 64000!). Likewise, be certaintttize -IA plus -IM values do not exceed the amafrihemory
available!

3. Reboot, using the newly added boot selection.

For example, for a PC with 1 gigabyte of memongcalting 256 Mbyte for Windows and the remainderffame buffer
memory, USe:

IMAXMEM=256

in C\BOOT.INI, and use:

PIXCI = -IA 262144 -IM 786432 -MB 8192
in the registry entry. Note that 262144 is 256x1 G 786432 is (1024-245)x1024.

Note that if this memory allocation method is ugagram access to image data may be is slowes, The video display rate
(and image processing) may be slower, but the vidgure rate (such as sequence capture) is netsady affected. This
method of memory allocation is primarily used fateo rate acquisition of long sequences, followgaff-line analysis or
saving of the sequence.

3.4.4. Windows NT - Authorization Key - Manual Inst  allation

Use of HLDINST.EXE, above, provides automatic ifiateon of the authorization key's driver, neededer Windows NT, for
XCAP-Plus and XCAP-Std (but not needed for XCAPe).ifThe following information allows manual inssdibn, correcting
problems, or integration with an OEM's procedures.

1. The file HARDLOCK.SYS must be copied to the Windd®sSTEM32\DRIVERS directory, typically:
C:\WINNT\SYSTEM32\DRIVERS

2. The file HLVDD.DLL must copied to the Windows SY SVEdirectory, typically:
CA\WINNT\SYSTEM

or placed in the same directory as XCAP, typically:

C:\XCAP

3. Using the Registry Editor (REGEDIT) provided withntfows, create an entry 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:

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
15 of 48 2/1/2016 8:25 Al



PIXCI® D User's Manui http://www.epixinc.com/manuals/pixci_

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 registiiyies to take effect.
5. If the authorization key is connected to a non-gsad printer port, an additional entry may be resqli

HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Ser vices\HardLock\Parameters

which contains a value:

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

where the "????" is replaced with the parallglgpBO address in hexadecimal. As before, Windowist 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 promptiache Windows "Start", "Run":

> A:SETUP
or
> B:SETUP

iii. Follow the installation program'’s directions, sastto select an installation directory, and inadditional
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 executionagded CDs, the CD's interactive index programbwill

executed automatically. Otherwise, execute thexiqiegram, from a command prompt, or via the Winslow
"Start", "Run";

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

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

ftp.epixinc.com/software/XCAPWI.EXE

from the EPIX, Inc. ftp site.
ii. Execute the downloaded program, from a command jir,con via the Windows "Start", "Run":

> XCAPWI.EXE

iii. Follow the installation program's directions, sashto select an installation directory.
iv. Delete the downloaded .EXE file from your PC's hdide.

d. The installation procedure creates a new programpgrcontaining XCAP and several .TXT files. ThXTTfiles
contain these installation instructions, a listlistributed files, corrections or additions to tiianual, or other
up-to-date information. One file, PCITIPS.TXT, caints thePC Configuration Tipswhich provides tips for
resolving hardware and software conflicts.

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

a.From the program group created by the installgtiamgram, click and drag the icon for XCAP overhe tesktop
and drop.

3. Create Shortcut - Manual (optional):

a.Right click on the Desktolfl]

b. Select "New".

c. Select "Shortcut".

d. Set:

Command Line: InstallDir \ XCAPW2K
Name: XCAP

replacing "InstallDir" with the name of the inktdon directory chosen above. Select "OK".

4. Install Authorization Key (for XCAP-Plus and XCAR€$:
a.XCAP-Plus and XCAP-Std, but not XCAP-Lite, are gdmd with an authorization key; about the size simape of
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a printer cable's connector (5.5%x4.5%1.6 cm), lawirig 25 pin connectors at both ends and no cataleteed. If
provided, connect the authorization key to priqtert 1, 2, or 3. If a printer cable was attachethoprinter port,
reconnect the printer cable to the back of the@ization key. The authorization key will not affewrmal printer
operation.

Do not connect the authorization key to a 25 piakéRS-232) port, or to any other interface whidppens to
use the same style connector; the authorizationliegot function, might be permanently damageat éhe
warranty will be void!

The authorization key must remain attached to thrdgr port while XCAP is running. If the authoriz key is
missing, or disconnected while XCAP is runningtb€CAP-Plus or XCAP-Std will behave similar to the
XCAP-Lite version; selected image processing aradyais tools will not be operational.

b. Run the authorization key utility program provideith XCAP by "Start", "Run":

> C:\XCAP \ HLDINST -install

c. Or, in command prompt mode, switch to the chosstaiiation directory:

> 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 wasn't loadeklen the PC was powered up (as described udetware
Installation), instruct Windows to load the appropriate drivélick "Start", "Programs”, and "Windows NT
Explorer". Within the chosen installation diregtasuch as C:\XCAP, find and highlight file DRIVERBN2K
\EPIXXCNT.INF. From the menu bar, select "FilatidInstall”.

6. Configure S/VGA:

a. A "High Color (16 bit or 65536 Color)", "True IBo (24 bit or 16777216 Color)", or "True Col@2(bit)" setting for
the display adapter (S/VGA) lisquired for proper display of images and overlapgics. The "True Color (24 bit
or 16777216 Color)" or "True Color (32 bit)'sisggested for higher quality, and quicker, disgiiynages and
overlay graphics. This may be checked and/or nelifia Windows "Start", "Control Panel”, "Désg), "Settings".

b. In Windows 95, under "Control Panel", "DispldPlus!", the "Show window contents while diagfjmust be
disabled (this feature is not present in olderigassof Windows 95). Or in Windows 98, under "GohPanel",
"Display”, "Effects", the "Show window contemthile dragging” must be disabled.

c. After changing the settings a full shutdown and C¥RLT+DEL reboot should be used. The quick restdf¢red
by older versions of Windows, and the dynamic V@aanfiguration performed by newer versions of Winslp
may not re-initialize all devices properly.

7. Reboot Windows.
8. XCAP is now ready to run, clicking "Start", "Brams", "XCAP Imaging", and finally "XCAP foriln2000".

3.6. Win 2000 Esoterica

3.6.1. Windows 2000 - Manual Installation

Use of EPIXXCNT.INF, above, provides automatic afistion of EPIXXCNT.SYS in most circumstances. Takowing
information allows manual installation, correctimgpblems, or integration with an OEM's procedures.

1. The EPIXXCNT.SYS must be copied to the Windows S¥BB2\DRIVERS directory, typically:

C:\WINNT\SYSTEM32\DRIVERS
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2. Using the Registry Editor (REGEDIT) provided withntfows, create an entry such as:
HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Ser Vices\EPIXXCNT
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\Service s\EventLog\System\EPIXXCNT
This entry must contain:

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

3. Shut down and restart Windows.

3.6.2. Windows 2000 - Frame Buffer Memory Allocatio n

Under Windows 2000, frame buffer memory must becalled during Windows' initialization.

The requested frame buffer memory size must befszki the Registry entry described above, usingntry named "PIXCI",
such as:

PIXCI = "-IM <memorysize>"

replacing the "<memorysize>" with the desired imgnsize in Kbytes. If no frame buffer memory sgapecified, a default size
of 4 megabytes is used. Windows must be rebootetthéonew specification to take effect.

Windows 2000 limits the maximum amount of allocdabame buffer memory, dependent upon what otleeicgs are
installed, the total PC memory size, and otherdfiact

Less than the requested amount of frame buffer memay be allocated. If no memory could be allodadCAP will not run,
stating "Can't allocate frame buffer memory". éttise, within XCAP, the number of available framéfers can be checked
underrIXCI®, PIXCI® Video Setup, Resolution. As the frame buffer memory is allocated oncerdy¥Vindows initialization; the
contents of frame buffers are retained as XCARomed and restarted, but lost if Windows is resthrt

3.6.3. Windows 2000 - Forcible Frame Buffer Memory  Allocation

As described above, frame buffer memory allocateBBIXXCNT.SYS during Windows startup may be lindite» a small
percentage of total PC memory.

A larger frame buffer memory can be obtained bytiltg the amount of memory recognized by Window8@@nd then
instructing EPIXXCNT.SYS to explicitly use a sectiof memory without allocating it from Windows 2000

1. Edit C:\BOOT.INI, restricting Win 2000 to use no radhan a set amount of memory: by copying an iegjist
configuration line, adding /MAXMEM=XX (where XX im Mbytes) and changing the prompt name, such asghg:

[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]" /MAXMEM=64
multi(0)disk(0)rdisk(0)partition(7)\WINNT="Wind ows 2000"

Do not copy this new line exactly as is; the firsttfmr of the line must be copied from an existingfiguration line in
your C:\BOOT.INI file. The text between quotes agzeas a boot selection prompt, use of "[NT=64M@+256M]" is
a suggested reminder, but not required. Keepingtigaal configuration line, as a boot selectigtion, is highly
recommended as a backup.

2. Edit the registry entry for EPIXXCNT.SYS:
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HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Ser Vices\EPIXXCNT

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 Becertain that the -IA address is equal to (aval the specified
IMAXMEM limit; INCLUDING exact base2 to basel0 cagrsions! (i.e. for  MAXMEM=64, the smallest legallue of
-lA is 65536, not 64000!). Likewise, be certaintttize -IA plus -IM values do not exceed the amafrihemory
available!

3. Reboot, using the newly added boot selection.

For example, for a PC with 1 gigabyte of memongcalting 256 Mbyte for Windows and the remainderffame buffer
memory, use:

IMAXMEM=256

in C\BOOT.INI, and use:

PIXCI = -IA 262144 -IM 786432 -MB 8192
in the registry entry. Note that 262144 is 256x1 G 786432 is (1024-245)x1024.

Note that if this memory allocation method is ugagram access to image data may be is slowes, The video display rate
(and image processing) may be slower, but the vidgure rate (such as sequence capture) is netsady affected. This
method of memory allocation is primarily used fateo rate acquisition of long sequences, followgaff-line analysis or
saving of the sequence.

3.6.4. Windows 2000 - Authorization Key - Manual In  stallation

Use of HLDINST.EXE, above, provides automatic ifiateon of the authorization key's driver, neededier Windows 2000, for
XCAP-Plus and XCAP-Std (but not needed for XCAPRel.itThe following information allows manual insgdibn, correcting
problems, or integration with an OEM's procedures.

1. The file HARDLOCK.SYS must be copied to the Windd®¢STEM32\DRIVERS directory, typically:
C:\WINNT\SYSTEM32\DRIVERS

2. Using the Registry Editor (REGEDIT) provided withntfows, create an entry 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

3. Shut down and restart Windows for the new registriyies to take effect.
4. If the authorization key is connected to a non-d&ad printer port, an additional entry may be rezpli

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

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

where the "????" is replaced with the parallglgpBO address in hexadecimal. As before, Windowist be shut down
and restarted.

4. Getting Started
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This chapter will guide the user through the ihi@ps common to most applications using the PIX@lging board: capturing,
viewing, examining, and saving images. This gugié intended to discuss every feature of evergaw just the most
important features to "get up and running".

By following the previous instructions, at this poi

a. The PIXCI imaging board has been installed.

b. The camera has been connected to the PIXCI iméagiagl.

c. The XCAP software has been installed.

d. For XCAP-Plus or XCAP-Std, but not XCAP-Lite, thethorization key has been installed on the priptat.

e.The PIXCI driver for Windows 95/98, Windows NT, Windows 2000 has been installed.

f. The S/VGA has been set for 16 bits (minimum reqlirer 24 or 32 bits (preferred), per pixel.

g. The PC has been rebooted (Ctri+Alt+Del) so thatriktalled driver and the modified S/VGA settingsafly) have taken
effect.

The following instructions are intended to be ugdile operating the PC; pictures of the S/VGA aatemtionally not shown, in
favor of focusing the reader's attention on thé $84GA screen.

4.1. Start XCAP

Start XCAP by clicking:

Start (on the Windows Taskbar)
XCAP Imaging

and then clicking:

XCAP for Win 95/98
XCAP for Win NT
or XCAP for Win 2000

as appropriate.

The XCAP Main Window now appears.

4.2. Open PIXCI Imaging Board

In the XCAP Main Window, click:

PIXCI
PIXCI Open/Close

A dialog box appears.
Clicking:
Open

opens the PIXCI imaging board for use, removespen/Close dialog, creates a PIXCI Image Viewedain showing the
first PIXCI frame buffer, depending on imaging bdbanodel and camera used, may create an Adjusigdi&th commonly used
camera and video capture adjustments, and cre&esricuts Toolbar for accessing the most commoedded features.

The following windows are now active:

1. The Main Window, which has options for reconfiggrile PIXCI imaging board, and features unrelatetthé PIXCI
imaging board, such as loading images into imadietsuunrelated to video capture hardware.

2. The PIXCI® Image Viewer window, from which the PIX&frame buffers are captured, viewed, examined¢c@ssed,
measured, and saved.

3. The PIXCI® Shortcut Toolbar, with shortcuts for timest commonly needed features relating to the R@X@aging
board and its frame buffers.

4. Optionally, an Adjust dialog, with commonly usedreaa and video capture adjustments.

If XCAP has already been installed, it may havenbeanfigured with one or more variations. One u@taeliminates the Main
Window, automatically opening and displaying thX@®I® Image Viewer. Another variation allows the 8tomits and/or Adjust
features to be attached to the The PIXCI® Imaga®fewindow, rather than detached into their owndwins. A third
variation selects whether the Shortcuts and/or gdatures appear automatically, or only when

Capture
Adjustments
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or

Capture
Shortcuts

are clicked. These variations allow custom configion of XCAP, but don't affect the functionalitytbe Shortcuts or
Adjustments features.

4.3. PIXCI® D, D24, D32 Video Configuration

The PIXCI® D, D24, and D32 imaging boards are amited for a specific camera. XCAP identifies theafic PIXCI® D,
D24, or D32 imaging board, and defaults to captufifl video resolution from the specific camera.

4.3.1. Video Resolution

Reducing the video resolution (the number of pixalstured per line and column) allows capturinganadeo 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. (Some multi-tapetas, or cameras with Bayer pattern pixels maypetate correctly if the
resolution is modified incorrectly). or The:

Image Buffers in Memory
shows the number of frame buffers available withc¢hrrent selections. Click:

OK

4.3.2. 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® imagingras closed, and/or XCAP is exited. When the PI®@haging 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 afresh with the default video format aesbtution.
4.4. Capturing Images

Once the PIXCI® imaging board is opened for useges may be captured from the PIXCI® Image Viewlaking:
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Capture
Snap

or

Capture
Live

The snap captures a single image into the current framébuivhile Live continuously captures images into the current ram
buffer, continuously updating the image shown an$HGA.

TheLive mode may be used to adjust the camera's focuduageand position. Thieve 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 buffemnoey size allows more than one frame buffer, ctigki

Capture
Adjustments

provides the:

Current Frame Buffer: 0

or sometimes shortened to:

Current Buffer: 0

which may be incremented or decremented at any tirhether inLive or UnLive mode. The dialog reached by clicking:

Capture
Adjustments

has convenient buttons which duplicate $hep, Live, andunLive features.

As three of the most commonly used operationssihg, Live, andunLive are also available in the Shortcuts Toolbar, exttp
row, at the fifth and sixth from the left. The Stowuts also allow changing the current frame buffethe top row, the four icons
at the left switch to the first frame buffer, thextframe buffer (e.g. current buffer +1), the poer¢ frame buffer (e.g. 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 resizeidgustandard Windows techniques (drag the windtthésbar, drag the
window's corner, etc). By default, the capturedgeni displayed with resizing, so that the entinage fits within the Image
Viewer.

For many engineering applications, examinatiomdividual pixel values is critically important. REeg the image may "hide"
defective pixels; resizing an image with interlgitter may turn odd/even line striping into barsstrfiping.

To view the exact pixels, from the PIXCI® Image We, click:

View
Display
Resize: None (1 to 1)

Each image pixel is now displayed as exactly oim&8/ pixel. Of course, depending upon the image ltgiem, S/VGA
resolution, and window size, the entire image matyfih If the image doesn't fit, then (a) Scradlrb appear, allowing the
viewed portion of the image to be panned and sxtdtiroughout the entire image, and (b) Movingrtizeise with right button
held over the displayed image causes panning ollisgr(if there is more image to be seen in thedion the mouse is
moving).

Note that when:
Resize: None (1 to 1)

is selected, the displayed image's aspect rationoagppear correct; the aspect ratio can't beecterd without some form of
resizing or resampling!
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45.2. Zoom

To magnify the image, from the PIXCI® Image Viewdick:
View

Zoom, Pan, Scroll
Zoom On

The magnification factor can be adjusted with:

Zoom Ratio

When magnified, only a portion of the image ishlisi As described above, the viewed portion magdrened and scrolled
through the entire image with the scroll bars, ynioving the mouse over the image with right butterfd.

4.5.3. Numeric Pixel Values

To examine numeric values of pixels as a tablenfiiee PIXCI® Image Viewer, click:

Examine
Pixel Peek

A table of pixel values for a portion of the imaggpears, showing pixel values in the neighborhddbendisplayed X and Y
coordinates. The portion of the image numericalipldyed can be moved by using the scroll barbyantering new X and Y
coordinates.

The portion of the image which is numerically digpd can also be moved interactively by clicking:

Coord<=>Cursor

A cursor now appears over the image window (thelfeek window may have to be moved to the sidbatdboth the pixel
peek window and the image viewer window can be )sedioking the mouse on the image viewer windowethe cursor to
that position, and repositions the numerically ldiged portion of the image to be centered at tbaitipn.

To examine pixel values as a two dimensional grajitk:

Examine
Pixel Plot

and

Controls
Where
and Plot Row
or Plot Column

A graph of pixel values for a line (column) of tineage appears, showing pixel values along the(iokumn) at the displayed Y
(X) coordinate. The line (column) of the image whis shown can be moved interactively by clicking:

Coord<=>Cursor

A cursor now appears over the image window; cligklre mouse on the image window moves the cursiratioposition, and
repositions the displayed line (column) to thatXy ¢oordinate.

4.6. Saving Images

To save an image, from the PIXCI Image Viewer kclic

File
Save Image

Choose a file format, such as:

TIFF
JPEG/IFIF
BMP

PCX

Targa (TGA)
X/Y Binary
XIY ASCII

TIFF is an industry standard, and the most commosgd image file format; TIFF is suggested forsgand reloading an
image into XCAP, and suggested for exporting imdgesther programs which support TIFF. The JPGHE #-hlso a commonly
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used image file format and provides high, but Ipssynpression. The BMP, PCX, and TGA formats asfulsvhen exporting
an image into other programs that don't supporE THut these file formats support only 8 bits peepcomponent (such as 8
bit monochrome or 24 bit RGB). The X/Y Binary antYXASCII export raw pixels, left to right, top tatiom, with no excess
information such as dimensions, bit depth, daten&t, etc; these are useful for exporting images $preadsheet (X/Y ASCII),
or to your own program that can assume the imagesnsions and can simply read a 2-D array of walue

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 Dialltick
Accept
to accept the filename selected by browsing, aic cl

OK

to save the image.

5. XCAP Software Guide

XCAP is a family of sophisticated, interactive, jiveg programs specifically designed to supportRh¢CI series of imaging
boards, but also able to process and analyze infiayather imaging sources. Several versions oARGre available:
XCAP-Std, XCAP-Plus, XCAP-Lite, and XCAP-Demo. Akrsions share the same user interface and maroist, but
selected features in XCAP-Std, XCAP-Lite, and XCBEmo are not operational. XCAP is distributed on Gbkette(s), or
downloadable from the EPIX, Inc. website. Aftertaiation, a 12 character identification cédés entered to configure XCAP

as either XCAP-Std, XCAP-PI8, or XCAP-Lite; or, lacking a valid code, configdras XCAP-Demo to browse, but not use,
XCAP's features.

XCAP-Std is an interactive, imaging program desijfez scientific, industrial, and machine visiorppations. XCAP-Std
supports the PIXCI imaging board, providing videonfiat and resolution configuration; continuousefjiwideo rate sequence,
and triggered capture; and single or sequence, d@mresized, display. The image frame buffeI1x{CI imaging boards can
be loaded, examined, processed, analyzed, meaguirgdd, annotated, and saved.

XCAP-Std also allows loading and analyzing a pristéyg image or image sequence with size, pixetliegnd color space
independent of the PIXCI imaging board's configorgtXCAP-Std can be used with pre-existing imagesn when the PIXCI
imaging board is not present. XCAP-Std can alsaiaegmages from TWAIN compliant devices.

XCAP-Plus provides extra, advanced, features iritiaddo all of the capabilities of the XCAP-Stdich as support for
specialized, optional, hardware.

XCAP-Lite is a basic version of XCAP-Std. XCAP-Lipeovides similar image acquisition and PIXCI inmggboard control
capabilities, video format and resolution configima, continuous (live), video rate sequence, aiggered capture; and single
or sequence, zoomed or resized, display. XCAP-dli#e provides some of the image loading, examirgrigfing, and saving
features, but minimal processing, measurementysisahnd scripting features are functional. XCAReIcan also be used with
pre-existing images, but only while the PIXCI immagboard is present and opened for use.

XCAP-Demo allows browsing through the dozens otpssing, measurement, analysis, and graphics ésapuovided in
XCAP-Plus, XCAP-Std, or XCAP-Lite. Images can'tlbaded from, or saved to, files. Nor can the PIX@dging board be
operated with the XCAP-Demo version.

As XCAP-Plus, XCAP-Std, and XCAP-Lite share manynomwn features, this manual typically refers tovafisions as XCAP,
except where explicitly differentiated.

The XCAP programs are organized into two major sypewindows, the Image Viewer Window and the Malmdow.

For each image, or sequence of images, an Imagei&/indow shows that image, or a selected imagbaifsequence, and
via its menu bar allows viewing, examining, prod@gsanalyzing, or drawing upon that image (seqeg@nthe Image Viewer
Window associated with the PIXCI imaging boardsfe buffers also provides features for capturing ineages. There can be
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multiple Image Viewer Windows for the same imageg(gence), allowing, for example, viewing the imhgéh zoomed and
unzoomed, or simultaneous viewing of different iemgf a sequence.

The Main Window allows creating new image (sequshand thus new Image Viewer Windows, either lagliog a new image
from file, explicit specification of the new imagealimensions, or by opening the PIXCI imaging bdardise. Video setup for
the PIXCI imaging board, such as modifying the widesolution or color space, are also in the Mainddtw; these features
destroy and re-create the PIXCI imaging board'ggmdewer Window. The Main Window also providestteas not directly
associated with an image (sequence), such asssdRit232 device control, and features to custoXizaP.

5.1. The Main Window

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

5.1.1. Main Window - File

The main window'sile allows loading of pre-existing images into new gaduffers, displaying attributes about pre-exigstin
images, and acquiring images from TWAIN compliaavides.

TheLoad New Image andLoad New Image Sequence creates a new image buffer (sequence) with dimmasspixel depth, and
color space matching a specified TIFF, BMP, or imdtlia format file(s), and loads the image(s) fittvn file(s). This feature,
and the image buffer (sequence) created, is uerktatthe PIXCI imaging board's frame buffers. Afteeation and loading, the
new image (sequence) is displayed, processed,raaigzad inThe Image Viewer Windowdescribed below. The XCAP-Lite
version does not provide thead New Image Sequence feature.

Thelmage File Info displays information about a specified TIFF or BidPmat file without loading the image. The infortioa
displayed includes the image's dimensions, pixptldecolor space, palette option, and other filenft specific information.

The TWAIN Select Source andTWAIN New Acquire allow using XCAP as a TWAIN Application, acquiriirgages from TWAIN
compliant imaging devices (TWAIN Sources). TiwAIN Select Source allows selecting which TWAIN Source is to be usaat]
the TWAIN New Acquire allows acquiring one image from the TWAIN Sourtee XCAP-Lite version does not support being
used as a TWAIN Application.

Thewindow List displays a list of active windows belonging to XE€;Aselecting a window causes that window to apjfear,
previously hidden, and/or to appear over other wivgl(subject to the priority of selected windowshways appear "on top").

5.1.2. Main Window - Images

The main window'snages allows creating new image buffers and activatimg existing image windows that may not be
on-screen.

The New Image creates a new image buffer, or sequence of imafferb, with specified dimensions, pixel depth,oacapace,
and palette. This feature, and the image buffeatert is unrelated to the PIXCI imaging board'm&auffers. After creation,
the new image is displayed in &he Image Viewer Windowas described below.

UnderneathNew Image are listed all existing image windows, whether®PdXCl imaging board frame buffers, or for indepentd
image buffers. (The image window for PIXCI imaglvgard frame buffers appears only after the PIXGgimg board has been
opened for use, see below). An image window whah lieen closed and thereby off-screen can bevatetiby clicking the
image window's name.

5.1.3. Main Window - Scripts

The main window'scripts provides features for recording and playing seriptscript recording contains most of the user's
interactions with the windows of XCAP; playing theript duplicates the original actions.

Some user actions are not recorded. Using the ntout@g the cursor or other graphic across ananggot recorded as these
actions are highly dependent upon image conteh(as the typical scenario of dragging the cursdit iiis positioned next to
an artifact in a captured image), would likely bappropriate to other captured images, and woulduwoe a significant
amount of disk space. Instead, after positionimgdirsor interactively the user can record thd finaition by clicking the
appropriate numeric cursor coordinates. Featurisaded with keys, or clicking icons are not cutitgmecorded; such features
can also activated by other means, which are record

A recorded script is in a human readable form amdle altered with any common editor capable ofilranASCII text,
allowing scripts to be modified or combined. A sl script may be executed automatically after RGarts, this feature is
set inUtility, Program Setup, Startup Script.
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The Load Tool Bar provides one or more user-defined tool bars oftshts, each shortcut represented by an icon whiblkn
clicked, executes a user-specified script. Eachtstibmay also specify an optional keyboard keyclthivhen pressed, also
executes the user-specified script.

The Script Remote Control allows using XCAP as a hidden, off-screen, "black"; any end-user application that can manipulat
text files, can also remotely control XCAP.

The XCAP-Lite version does not support recordimipss, creating user-defined tool bars, or the renoontrol feature. The
XCAP-Lite version can play scripts previously ceshtvith XCAP.

5.1.4. Main Window - Utility

The main window'sitility provides an assortment of features which are afrsgary importance; features which allow fine
tuning of XCAP, or features needed in relatively fercumstances.

TheBlack Board allows customizing XCAP, creating non-proceduralgpams, and collecting data. The black board allmier-
connecting the numeric and text field of other vawd; computed results, such as center-of-mass pmayritten onto the black
board - parameters for other features, such asatelinates of a displayed grid, may be extractechthe black board -
combining these automatically repositions the gedhe center of mass is recomputed! Other featllteg computed values
(similar to a spreadsheet), "push”ing buttonsedi updates, creating a report to file or an RS|82, collecting data, and
graphing the black board's contents. The XCAP-esion allows use of thack Board for computing values (similar to a
spreadsheet), but does not allow inter-connectigtisother features or creating reports or graphs.

A Message Log window lists warnings and errors that arise frarf@rming various operations. By default, the mgedag
window appears automatically when a message iscadabel disappears a few seconds later. Auto appesrauto hide, and
audible clicks can be disabled (from the messag@indow's menu bar). The menu-baftssage Log allows explicit activation
of the message log window.

The Program Setup shows information about the installed XCAP compasgsuch as their revision level, and sets various
configuration options. For versions of XCAP whi&guire an authorization key, it also shows the iithe key required by the
instant copy of XCAP.

TheProgram Setup allows specifying the name of a script to be exeduvhen XCAP starts, whether warning dialog'safi)
are to be shown, whether previously saved settingso be loaded, and other similar initial or teahconditions.

TheProgram Setup also enables user-defined translation of XCAPItaded messages for use in non-English speakingties.
The XCAP-Lite version does not support creating-agdined translated labels and messages, but sayranslated labels and
messages previously created with XCAP.

The windows Info displays information about the current Windowsiemment, such as memory usage and the S/VGA gispla
adapter's features, as reported by Windows.J&afeinfo displays information about the status of Javagumdich XCAP runs.
Both of these features are primarily of use in k&sg questions submitted to EPIX, Inc. Technicapfort.

Thewindow Style allows setting some characteristics of XCAP windpsuch as color or character size and font. Some
characteristics of window style are instead coladoby the Windows Control Panel.

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

TheRs-232 Control allows controlling devices connected via the R3-@8rt. Thers-232 Control is designed specifically for
device control, including options to communicatéwviiyte values, rather than as a common "terreimallator"”.

Thel/O Port Peek & Poke allows controlling arbitrary devices accessibke MD port peeks and pokes. This feature must bd us
with caution; peeking or poking arbitrary portslwhuse computer malfunction! This feature is nailable under Windows
NT.

The Screen Capture allows capturing the current S/VGA screen graptsasing the graphics to a file, or printing thapgnics.
The Screen Capture also allows capturing numeric and textual pararsetdo a text file, suitable for loading into asadsheet
or other programs. The XCAP-Lite version does npp®rt screen capture.

5.1.5. Main Window - PIXCI®

The main window'®IXCI® allows initiating access to the PIXCI imaging liband provides configuration options. Actual
operation of the PIXCI imaging board is performabtigh the PIXCI image viewer window's menu-bar.

ThePIXCI® Open/Close allows opening access to, or closing access ¢oRPtKCl imaging board. Once open, the model (and
submodel, as appropriate) of the PIXCI imaging Hasiavailable via theoard Info button. After opening, the contents of the
PIXCI image board's frame buffer(s) are displayetihe Image Viewer Windoyand a tool bar dPIXCI® Image Viewer -
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Capture - Shortcutis shown, as described below.

ThePIXCI® Video Setup allows configuring the video format, video res@uatand other, model specific, video charactesstior
example, for PIXCI SV2, SV3, and SV4 models, BiCi® Video Setup allows selecting NTSC, RS-170, S-VIDEO, CCIR, or
PAL, allows selecting the video window size andtaag@resolution, and selecting other video acqaisitharacteristics. For
other models, such as the PIXCI® D, fewer optioay tme provided, as the PIXCI® D models are campeaific.

The current video setup is automatically saved wdwess to the PIXCI imaging board is closed, atwhded when the PIXCI
image board is later opened. THECI® Save Video Setup andPIXCI® Load Video Setup may be used to explicitly save or reload
the current video setup, such as to choose amsegstal favorite setups, or to export the currédew setup to the XCIP
program or the XCOBJ library.

ThePIXCI® status shows the PIXCI imaging board's current statush s the state of the TTL trigger input(s) angat(s), the
number of elapsed video fields, the board's modelsubmodel, and configured image memory size.

ThePIXCI® Connections provides, as appropriate for the specific moddtfCI imaging board, a map of the board's
connections, connectors, option jumpers, and adgrss.

ThePIXCI® Camera Info provides a list of cameras and video formats stpddy XCAP and various PIXCI® imaging boards.
ThePIXCI® Camera Info also allows viewing a non-operatior@pture - Adjustmentdialog (i.e. the "Control Panel", which
provides integrated control of both imaging boand any supported camera.

ThePIXCI® TWAIN Sourcery allows using XCAP, in conjunction with the PIXCRVAIN driver, as a component of a "smart"
TWAIN Source, allowing other applications to cajgtimages from the PIXCI® imaging board, while XCpivides imaging
board, camera controls, and, optionally, image nuegssing. (The XCAP-Lite version does not prowdage preprocessing).
See the PIXCI® TWAIN driver documentation for aditial details. TheIxCi® TWAIN Sourcery should not be confused with
TWAIN New Acquire; the former allows XCAP to provide image data tiees, TWAIN compliant applications; the latter all®
XCAP to accept image data from other TWAIN comglisources. Th&WAIN New Acquire shouldnever be used to attempt to
acquire image data from timexCi® TWAIN Sourcery!

ThePIXCI® Image-Pro Sourcery allows using XCAP, in conjunction with the PIXCI®age-Pro driver, as a component of a
"smart" video source, allowing Image-Pro to ceptmages from the PIXCI® imaging board, while XCaRVvides imaging
board, camera controls, and, optionally, image nuegssing.

5.2. The Image Viewer Window

Each image buffer (sequence), or frame buffer (8erqe), is displayed in an image viewer window, Wwhicthe focus of
activity for examining, processing, or analyzingttimage buffer (sequence). The image viewer windawides a menu bar
with File, View, Examine, Modify, Measure, Draw, AOI, andHelp features. The image viewer window associated thighP IXCI
imaging board's frame buffer(s) also providemgwure feature.

5.2.1. Image Viewer - File

The image viewer windowsle allows saving, loading, or printing the image, whanformation about the image's dimensions,
pixel depth and color space, and allows closingrtiage viewer window.

TheLoad Image andSave Image allow saving or loading the image in a varietyilef formats. The.oad Image, unlike theLoad
New Image described above, loads an image file intodtwent image buffer, resizing and/or color conwerto fit the image
buffer's existing dimensions, pixel depth, and cefmace.

For image viewer windows associated with an imagéebsequence, th&ave Image Sequence andLoad Image Sequence allow
saving or loading multiple images of the sequertca aumbered sequence of image files, or as a&sitgF or AVI format

image file with multiple images. The XCAP-Lite viens does not support loading or saving of imagddrgequences in a single
operation; however multiple useslokd Image or Save Image can load or save each image buffer of a sequence.

TheE-Mail Image allows directly e-mailiing the image, in a variefyfile formats, from within XCAP. The XCAP-Liteersion
does not support treMail Image feature.

The Print, Windows andPrint, PXIPL allow printing the image; the former printing Wndows and supporting a wide variety of
printers, the latter printing via the PXIPL libraayd supporting only the most popular printers,draviding precise control of
print options. The XCAP-Lite version does not allprinting via the PXIPL library.

The Attributes shows the image's (or image sequence's) dimengies depth, and color space.

The Duplicate Image allows creating a new image buffer, and copyirgithage, in one step. It optionally allows copytihg
image's current appearance, as modified by thétealad graphics, instead of the underlying image. XCAP-Lite version
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does not provideuplicate Image.

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

ThecClose Viewer closes the window, but does not destroy the infsgguence). Thelose & Dispose of Image closes the window
and destroys the image (sequence). The image visindow associated with the PIXCI imaging boardisrfe buffer(s) does
not provide &Close & Dispose of Image; an image viewer window is available wheneverRIéCI imaging board is open for use.

5.2.2. Image Viewer - View

The image viewer windowigew provides options governing the appearance of idgayed image.

TheFull Screen allows displaying the image in the full S/VGA sere with little or no window "frame" around thmaige. A
mouse click, anywhere on the S/VGA, restores tlk@ipus mode. The XCAP-Lite version does not prowidErull Screen
feature.

The Always On Top allows forcing the image viewer window, and itbwsindows, to always be "above" other windowsjestttto
the other windows' also requestiigiays On Top, and the whims of the host operating system. apii®n is typically needed
only when XCAP is being used in combination withetapplications, such as in conjunction with Fi¥CI® TWAIN
Sourceryor PIXCI® Image-Pro Sourcerfeature.

For images composed of index pixels and paletteiptige's Palette allows manipulating the image's attached palétteimages
of other types, thenage's Palette is not selectable. For all images, thewver's Palette allows manipulating a palette which is not
attached to the image. Either can be used for astnémhancement, adjustment of black level and gaifor monochrome
images, false coloring. Either, or neither, of gadettes can be selected for use umder Options.

For image sequences, thequence Play allows "playing” the sequence, image by image, selected rate. Tisequence
Thumbnails shows a window in which each image of the sequenaemall "snapshot”; clicking a snapshot selgmmt image for
display by the image viewer window. The XCAP-Litersion does not provide tlsequence Thumbnails.

The cursor allows activating a cursor over the image, whicyrbe positioned via coordinates, or by clicking thouse on an
image feature.

TheDisplay allows selecting how the image is displayed: (a)r&bkizing so that there is a one to one relatipristween an
image pixel and a displayed S/VGA pixel and is gesit, although the entire image may not fit witthie window and must
therefore be panned and scrolled, (b) Resize bseseneighbor which is relatively quick, or (c) iResby bilinear interpolation
which may produce better results for continuoug tiomages, but is slower. For the resize modesashect ratio can also be
modified. For the image viewer window associatethwhe PIXCI imaging board's frame buffer(s), thsplay provides
additional features, identical to thise Options described below.

The zoom, Pan, Scroll allows magnifying the displayed image, and panaing scrolling to view different portions of theage
under magnification. For image sequences, a spetifige of the sequence can be selected for didplaygldition to panning
and scrolling via explicit coordinates and via dbao's, holding the right mouse button and movimg inouse over the image
also implements panning and scrolling.

The Misc Options allows selecting which palette, if any, is to sed during display and during file loads and saesption to
display only even lines, or only odd image lindmves avoiding interlace artifacts during display.

Each image buffer (sequence) may have severaltsinedusly active viewers, allowing, for examplewing the same image
buffer both magnified and unmagnified. Tiheinch 2nd Viewer creates a second image viewer window into the sanrage
buffer (sequence), with the same features as igmarimage viewer window. The XCAP-Lite versionas not provide the
Launch 2nd Viewer feature.

5.2.3. Image Viewer - Examine

The image viewer windowisxamine provides options to examine the image.
ThePixel Peek allows numeric display of the pixel values in thenity of the image cursor.
ThePixel Peek & Poke allows numeric display and modification of thegdixalue at the image cursor.

ThePixel Plot displays a two dimensional graph of pixels valalesg a selected image line or column, all imageslj or for
image sequences, a vector. Features attached ¢paihle show specific pixel values and descripttatistics such as lowest
value, highest value, mean value, and standaréti@vi The XCAP-Lite version does not provide gpgraf all image lines,
and does not provide descriptive statistics.
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ThePixel 3D Graph displays a three dimensional graph projectiorhefimage.
The SMPTE VITC allows searching the image for valid SMPTE \eltlotéerval Time Codes and displaying the decodettkso

The XCAP-Lite version does not provide tsi@PTE VITC features.

5.2.4. Image Viewer - Modify

The image viewer windowlgodify provides image processing operations which mddifyimage, modify each image
(independently) in a sequence (typically namedjigace ...") or modify one or more images in aisage by combining data
from across multiple images (typically namedSequence )."

ThePatterns draws various test patterns in the image. J&wgence Patterns does the same on each image of a sequence.
The set sets image pixels to a specified value. $hguence Set does the same on each image of a sequence.

The Arithmetic provides pixel arithmetic, such as adding a camnstalue. Thesequence Arithmetic does the same on each image
of a sequence. Thac+Dst Arithmetic does the same with distinct source and destinatiages.

TheBinning provides averaging or integrating pixel value%iims" of a checkerboard. Tlequence Binning does the same on
each image of a sequence. HnerDst Binning does the same with distinct source and destinatiages.

The Contrast Modification allows modifying the image's contrast. T¥&guence Contrast Modification does the same on each image
of a sequence. Thac+Dst Contrast Modification does the same with distinct source and destinatiages.

The Convolution allows convolving the image with user-defined lesn TheSequence Convolution does the same on each image
of a sequence. Thac+Dst Convolution does the same with distinct source and destinatiages.

The Correlation Map allows correlating, or matching, a kernel imagerox larger image, resulting in a profile image séo
intensity, at each location, varies in proportiorthie degree of match, at that location. Shguence Correlation Map does the
same on each image of a sequence.Skt¥Dst Correlation Map does the same with distinct source and destinatiages.

The Edge Detection provides Kirsch, Sobel, and other standard edtgcta's. Thesequence Edge Detection does the same on
each image of a sequence. HnerDst Edge Detection does the same with distinct source and destinatiages.

TheFFT provides Fast Fourier Transforms and Discrete iEodransforms. Theequence FFT does the same on each image of a
sequence. Therc+Dst FFT does the same with distinct source and destinatiages.

Thelnterlace & Flicker provides line and pixel shuffling operations. Heguence Interlace & Flicker does the same on each image
of a sequence. Thac+Dst Interlace & Flicker does the same with distinct source and destinatiages.

The Morphology provides morphological operations with user-defikernels. Theequence Morphology does the same on each
image of a sequence. The+Dst Morphology does the same with distinct source and destinatiages.

The Noise Generator allows adding pseudo-random noise with uniform atier distributions to an image. Theguence Noise
Generator does the same on each image of a sequencesrdi#mat 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 destinatiages.

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

The Spatial Filtering provides low pass, high pass, and other filtelhg Sequence Spatial Filtering does the same on each image of
a sequence. Th&c+Dst Spatial Filtering does the same with distinct source and destinatiages.

The Threshold allows thresholding an image against user-defifieeld, boundary values. Tteequence Threshold does the same
on each image of a sequence. She-Dst Threshold does the same with distinct source and destinatiages.

The Threshold, Adaptive allows thresholding an image against boundaryesahich are automatically adjusted. Hequence
Threshold, Adaptive does the same on each image of a sequencesrdimat Threshold, Adaptive does the same with distinct
source and destination images.

Thewarp allows "rubber-sheet" transformations governed bist of initial and final fiducial locations hE Sequence Warp does
the same on each image of a sequencesihest Warp does the same with distinct source and destinatiages.

The Copy & Resize allows copying and resizing an image from one ienagffer to another.
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The Pair Arithmetic provides pixel arithmetic, such as summation, lketwone image buffer and another. $heDst Arithmetic
does the same with distinct pair of source andrggin images.

The Pair Normalization allows normalizing various attributes of an imagesed upon a second reference, or backgroundeimag
The Src+Dst Normalization does the same with distinct pair of source antirde®n images.

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

For image copy and other image processing opegatitiizing a distinct source and destination, ithage viewer window from
which the operation is selected is always the nedliflestination; an image (or sequence) assocuthd different image
viewer window can be selected as the unmodifiedcgou

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 asalysluding user-defined coordinate
systems and mapping intensities into user-defimétg.u

Thentensity Calibration allows creating a mapping (correspondence) fromanbrome image pixel values into user-defined
units, for example from grey level into brightnesisgrey level into density of material.

The Spatial Calibration allows creating a mapping (correspondence) fromlp{,Y coordinates into a user-defined H,V
coordinate system. The H,V coordinates may be lataty scaled, and/or rotated with respect to Xq¥rdinates.

TheHistogram computes and displays a graph of the image'sgnata
TheMass & Moments computes and displays various moments of the image

TheLine Profile displays a two dimensional graph of pixels valalesig an arbitrary oriented line, arc, polyline zige, and other
curves.

TheRadial Mass Plot displays a two-dimensional graph of the sum oépwalues versus the pixels' distance from annrigi

TheRuler overlays a ruler on the image, with user-defireetyth, width, and tick marks, all based on the eh@rdinate system.
Multiple rulers can be overlayed on each image.

The Protractor overlays a protractor on the image, with userrafiradius, arc, and tick marks, all based on thecdordinate
system. Multiple protractors can be overlayed arhemage.

The Cartesian Reticle overlays a Cartesian coordinate reticle on theg@nhased on the H,V coordinate system. Multiple
Cartesian reticles can be overlayed on each image.

ThePolar Reticle overlays a polar coordinate reticle on the imégeed on the H,V coordinate system. Multiple padticles
can be overlayed on each image.

The Distance & Angle Crosshairs provides spatial calibration and measurement sblake position, relative position, length and
angles. While these capabilities are also availalsiewhere ihmage Viewer - Measurandimage Viewer - DrawtheDistance &

Angle Crosshairs collects chosen features to provide a single dgiadith the equivalent of a so-called "Video Crassverlay &
Measurement" system.

The Shape Analysis provides descriptive statistics about the shapaliptical, rectangular, or polygonal regions.

TheBlob Analysis identifies image blobs, based upon thresholdiegriage into foreground and background, and previde
descriptive statistics about the blobs found.

TheParticle Tracking provides identification and tracking of particlédobs) over a sequence of images. Individual giagiare
detected based upon a thresholded (bi-level) imageme method, multiple image occurrences of amnompatrticle are
identified across a sequence of images by positxrapolation and verification. In a second methagttors of particles which
are close together are compared and expectedltiocginsistent magnitude and direction. In a thietimod, which requires the
fewest setup parameters, common particles are gtblyp nearest neighbor. For any method, the paditijectories are
displayed and reported.

The SubPixel Edger overlays a line or curve tool on the image, aresythe pixel values under the line or curve fingidges to
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subpixel accuracy, and displays the position ofdtiges both graphically, on the image, and nunirica

TheEllipse Fitter overlays an elliptical pattern of subpixel edgesl$ on the image, and computes a best fit eliptiarve from
the edges found.

The Correlation Finder correlates, or matches, a kernel image over adampge, showing the coordinates of, and disptpgin
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

The image viewer windowlsraw provides features for drawing graphics and texrdkie image. One or more of: line, circle
with aspect ratio correction, rotated rectangléated ellipse, arc of circle with aspect ratio eetion, arc of rotated ellipse,
annulus, arc of annulus, rectangular frame, ligiafits, polygon, polyline (connected line segmertsclosed into a polygon),
Bezier curve, or Bezier region (Bezier curve closetbrm region), rotated text, and arrow may bertayed over the image
(non destructive) or written into the image. Theiwidual menu items such as Text, Line, Rectargfie, allow quick drawing of
graphics or text. Theraphic Manager permits drawing the same graphics or text, baididition manages a list of graphic or text
objects, including loading and saving of the grapiitext objects.

Thelmage Overlay feature allows overlaying a second image, comgigraphics on a "transparent” background, dwectirrent
image.

The Paint Brush feature allows interactive "painting” onto th@ge with selectable color, patterns, and "brakhpes.

ThePaint Fill feature allows filling (flooding) an image regiaith "paint” of selectable color and pattern&mgispecified pixel
values as the boundary terminating the "filling".

The XCAP-Lite version only provides the graphi@lifeature.

5.2.7. Image Viewer - AOI

The image viewer window/oi allows defining areas of interest (AOI) and regian interest (ROI) upon which future image
processing, measurement, analysis, print, loadsawne features will operate. As used in XCAP,/A@I" is a rectangular area
with sides parallel to the image axis, while a®TRis of arbitrary shape, such as an ellipseeotangle which may be rotated
with respect to the image axis, or an arbitranhpatpolygon. The image print, load, save, and nahgr features only allow
use of an AOI; selected image processing, measuteanealysis and other features also allow usend@l.

The set A0l defines the default area of interest and colocspgon which future image processing, printingdicand save
features will operate.

The set ROI defines the default region of interest and cof@ce upon which future image measurement, anayrsispther
selected features which accept an ROI will operate.

The Set Full Image quickly sets the default area of interest andoregif interest to the image's full dimensions, dreddefault
color space to the image buffer's natural colocepwithout entering thget AOI or Set ROI dialog.

The AOI/ROI Manager maintains a list of often used areas of inter@8ll] and regions of interest (ROI).

Within each of the image processing, measuremeatysis, print, load, and save features a diffefedt (or ROI, if
applicable) can be selected, temporarily overritiegdefault AOI (or ROI). Within the feature, thew AOI (or ROI) can be
specified numerically or interactively drawn, or&®I (ROI) previously defined within theol/ROI Manager can be selected.

5.2.8. Image Viewer - View - Shortcuts

A tool bar of icons provides shortcuts for accegsifien used features ®he Image Viewer WindowSelected shortcuts can
also be activated by key clicks when the tool bimdaw as the "input focus” (e.g. Windows has ligbked that window's title
bar). The shortcuts provided are:

a. Switch to first buffer of sequenciey HOME).

b. Switch to next buffer of sequenaeey 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.
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f. Adjust palette.

g. Zoom, scroll, and pan.

h. Peek at numeric pixel values.

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

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

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

5.2.9. PIXCI® Image Viewer - Capture

The image viewer window associated with the PIX@age board's frame buffer(s) hamture which provides for capturing
images from the PIXCI imaging board and other festassociated with the PIXCI imaging board. Angigahal image viewer
windows created byaunch 2nd Viewer do not providecapture, but only view, modify, examine, and/or draw thenfie buffers.

The Adjustments allows setting common adjustments, as suitabléhi®model of the PIXCI imaging board in use. Faraple,
for PIXCI® SV2, SV3, and SV4 models, thegjustments allows selecting the video input connection andstihg the gain, black
level, hue, and saturation. Less frequently used,maore esoteric, adjustments may be found uPle€I® Video Setup,
described above.

The shortcuts activates or deactivates tREXCI® Image Viewer - Capture - Shortcutiescribed below.

The snap captures and displays a single image. Oitrecontinuously captures and displays imagesptigéve terminates the
Live mode, displaying the last captured image.

TheFirst Buffer switches to the first buffer of the frame buffegaence, thaext Buffer switches to the next buffer of the frame
buffer sequence, thrrevious Buffer switches to the previous buffer of the frame budfequence, and thast Buffer switches to
the last buffer of the frame buffer sequence.

The GIO Event Capture provides single or sequence image capture, eaateitniggered in conjunction with the image board's
general purpose (previously referred to as an eatafTL) input and output signals. The XCAP-Litersien does not provide
the sequence option of tkeo Event Capture feature.

The Sequence Capture allows capturing a timed sequence of images.SEqeence Capture may be started by an event, or run
continuously until stopped by an event. Eventsidelmouse clicks, time of day, and the imaging deayeneral purpose
(previously referred to as external TTL) inputs;emtused with general purpose input eventsstlagence Capture differs from
GIO Event Capture in that the former starts the entire sequence apsingle event (trigger), while the latter capsubee or more
images each in response to an event (trigger) X®P-Lite version does not provide the event o$pmf theSequence
Capture feature.

The waterfall Display displays a chosen line of the frame buffer, imvaterfall* fashion, updating the screen oncefipdd, or as
often as the host computer's speed allows. Thisfeds primarily intended for adjusting line sdgpe cameras. The waterfall
display is intended only for viewing; it can't beadyzed, and can be saved only as a side effeztr@fn Capture.

The Video to Disk allows recording and playing video to and fronkdighe record/playback frame rate depends upointage
resolution, host computer speed, and hard disklilifes. The XCAP-Lite version does not provide thdeo to Disk feature.

The Video to StreamStor allows recording and playing video to and from Bleu Instruments StreamStor High-Speed Disk
Recorders, allowing recording at video rate with@dt all cameras and resolutions. Thuo to StreamStor is provided only in
the XCAP-Plus version.

TheRGB Merge allows interpreting and viewing three monochroméitime buffers as a single color (e.g. RGB) imagth
adjustments for registration and coloring. The XCIAte version does not provide tR&B Merge feature.

The Quad Pixel Merge allows interpreting and viewing four monochromdtame buffers, each one captured after shiftig th
image sensor by ¥ pixel horizontally and verticaly a single high resolution image. The XCAP-Vkitesion does not provide
the Quad Pixel Merge feature.

TheFrame Average allows performing recursive, continuous, averagihlive video frames (or fields) and viewing tlieel result.
The XCAP-Lite version does not provide thame Average feature.

TheLive Options combines the&iew - Display options, above, with additional choices governing mode. During.ive mode, the
P1XCI imaging board can, (a) Capture continuousty the specified frame buffer, however the imggeas on the S/IVGA
may contain portions from different video framdy, $nap, display to the S/VGA, and repeat, howdweimage display rate
will be slower, or (c) Alternate capturing into thpecified frame buffer and the last frame buftkra] buffering). On host
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computers with insufficient PCI bandwidth to simameously capture into host computer memory andagispm host
computer memory to the S/VGA, option (b) reducesrdquired bandwidth by approximately half.

5.2.10. PIXCI® Image Viewer - Capture - Shortcuts

A tool bar of icons provides shortcuts for accegsifien used features of the PIXCI imaging boand}, ia an extension of the
Image Viewer - View - Shortcutdescribed above. Selected shortcuts can alsotvatad by key clicks when the tool bar
window as the "input focus” (e.g. Windows hasldgdted that window's title bar). The shortcutevpded 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 seque(tcs PAGE DOWN).
d. Switch to last buffer of frame buffer sequenkey(END).
e. Snap single imagexéy S).
f. Toggle between:
o Live mode - continuously capture and display imggegL), and
o Unlive mode - cease continuously capturing andialyspg (Key U).
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 uak.
I. Histogram of pixel values.
m. Sequence acquire.
n. Sequence display.

The shortcuts may either be attached and p@tX¥€I® Image Viewer Windowor may be detached into its own window, as
set byDisplay underimage Viewer - View

5.3. Other Features

Other useful features of XCAP are associated wihynor all, of its windows.

Most windows of XCAP provide fields for numeric entTypically, to the right of the numeric entrgliil are two buttons. Left
clicking a button allows incrementing or decremegthe numeric value. Right clicking either but{onthe area between
buttons), yields an options menu. The options ngpigally provides the following:

. Selecting the base to which integer numbers apagied, or the format and precision to which naleger numbers are
displayed.
ii. Changing the increment and decrement values applies the buttons are left clicked.
iii. Activating a "ScrollPad" (a miniature scroll arich overlays the displayed number) allowing aiient of the numeric
value with mouse clicks and drags.
iv. Selecting units and range for display of angleshss 0 to 360 degrees, -180 degrees to +180 ded@rée 2pi radians, or
-pi to +pi radians.
v. Connecting the field to receive new content froapacified cell of th@lack Board, or connecting the field to transmit its
content to a specified cell of tiBéack Board.
vi. Providing a larger field in which to view or engenumber.
vii. Providing a field in which an entered mathemat@qiression is evaluated to a numeric value.

Numeric fields which only display computed resulést entry fields, and text display fields, mapyde some of the above
options - accessed by right clicking the field.

Some windows of XCAP provide fields for entry okgii colors. Typically, the color can be entered atinally, and a smalll
color "swatch" appears next to the color entlgdfishowing the selected color. Right clicking seatch activates a color
cylinder from which new colors may be selected lmuse clicks.

Editing of numeric and text fields follows (onetbe many) Windows conventions. In brief, mousekatince or use left/right
arrow keys to position the caret - charactersraserted at the caret as typed. Double mouse dlitlighlight all text or single

click and drag to highlight a portion of text - @lBte or Backspace removes the highlighted teshasacter replaces the
highlighted text, and the left/right arrow keys cahthe highlight mode.

5.4. Road Map - Main Window

Main Window
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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

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® Connections
PIXCI® Camera Info

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

http://www.epixinc.com/manuals/pixci_

5.5. Road Map - PIXCI Image Viewer Window

PIXCI Image Viewer Window

File
Save Image

TIFF
JPEG/JIFIF
BMP

PCX
Targa

X/Y Binary
XIY ASCII

Load Image
TIFF
JPEG/JFIF
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BMP
X/Y Binary
XIY 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

Full Screen
Always On Top
Shortcuts
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 3D Graph
SMPTE VITC

Modify
Patterns [Sequence Patterns]
Set [Sequence Set]
Arithmetic [Sequence Arithmetic] [Src+Dst A

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

Artisan Technology Group - Quality Instrumentation
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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]
X, Y Shift
Flip
Skew Left/Right
Skew Up/Down
Rotate

Spatial Filtering [Sequence Spatial Filteri ng] [Src+Dst Spatial Filtering]
Low Pass Filter
Sharpen Filter
Median Filter
Rank Low (Erode) Filter
Rank High (Dilate) Filter
Edge Enhance: Sobel
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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+c1)*(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
Line

Parallel Lines
Path Curve
Polyline
Rectangle
Window
Annulus
Annulus Arc
Bezier Region
Elliptical Annulus
Elliptical Annulus Arc
Path Enclosed
Polygon
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Rectangular Frame
Graphic Manager
Image Overlay
Paint Brush

Paint Fill

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

Utility [Only with option for combined Main & P

Capture
Adjustments
Shortcuts
Snap
Live
UnLive
First Buffer
Last Buffer
Next Buffer
Previous Buffer
Sequence Capture

Single Sequence

Single Sequence, Event Start
Continuous Sequence

Continuous Sequence, Event Stop

GIO Event Capture

Waterfall Display
Video to Disk

Video to StreamStor
RGB Merge

Quad Pixel Merge
Frame Average

Live Options

Help
Vis-a-Vis

IXCI Image Viewer Windows]

http://www.epixinc.com/manuals/pixci_

Optionally, the Main Window and the PIXCI Image Wier Window's may be combined, with the followingfigres of the Main

Window added to the PIXCI Image Viewer Window:

File
Exit

Utility
Message Log
Program Setup
Windows Info
Window Style
Java Info

Capture

PIXCI® TWAIN Sourcery
PIXCI® Image-Pro Sourcery

PIXCI® Connections
PIXCI® Video Setup

Help

XCAP Release Notes

XCAP Reference Manual
PC Configuration Tips

License
About

5.6. XCAP Software Feature Comparison

38 of 48

Feature XCAP-Plus XCAP-Std XCAP-Lite XCAP-Demo
File -

- Load New Image Yes Yes Yes No

- Load New Image Sequence Yes Yes No No
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- Image File Info Yes Yes Yes Yes
- 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
- 1/0 Port Peek & Poke Yes (w)  Yes (w) Yes (w) Yes (w)
PIXCI® -

- Open/Close Yes Yes Yes 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
- 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 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

http://www.epixinc.com/manuals/pixci_
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- 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

- Pixel 3D Graph 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
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- 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
- 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
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- 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 -

- Adjustments Yes Yes Yes (e) No
- Shortcuts Yes Yes Yes No
- Single Sequence Yes Yes Yes No
- Single Sequence at Event Yes Yes No No
- Continuous Sequence Yes Yes Yes No
- Continuous Sequence at Event Yes Yes No No
- GIO Event Capture Single Yes Yes Yes No
- GIO Event Capture Sequence Yes Yes No No
- Waterfall Display Yes Yes Yes No
- Video to Disk Yes Yes No No
- Video to StreamStor Yes No No No
- RGB Merge Yes Yes No No
- Quad Pixel Merge Yes Yes No No
- Frame Average Yes Yes No No

http://www.epixinc.com/manuals/pixci_

Notes: For XCAP-Lite, the PIXCI imaging board isamed installed and open for use. For XCAP-Demage@s can't be
loaded or captured; a "synthetic" image can bated for viewing. (a) The View, Palette featuresinot include save, load,
import, or export. (b) The Examine, Pixel Peek deatdoes not include save. (c) The Modify, Setufeatioes not include
non-rectangular regions. (d) The Measure featunasod include calibration. (e) The Capture, Adjustits do not include save,
load, or export. (f) The Line Profile is limited straight lines. (p) All plotting features do notiude statistics, save, or export
options. (w) I/O Port Peek & Poke feature availabiy under Windows 95 and Windows 98.

6. Block Diagram

DIFFERENTIAL
RECEIVERS
&
DRIVERS

| AOAOMZZ00 Z—=T g [

UIDEO
CONTROL

PCI INTERFACE

PCI BUS

-

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

2/1/2016 8:25 Al



PIXCI® D User's Manui http://www.epixinc.com/manuals/pixci_

PIXCI D, PIXCI D24, & D32 Block Diagram

6.1. Differential Receivers and Drivers

The differential receivers and drivers convert dadan differential to single ended TTL signals. eiential signals are used to
provide improved noise performance over single diidieL signals.

6.2. Video Control

A field programmable gate array (FPGA) is usedrfage data formatting, video windowing, cameraggiing, exposure
timing, trigger conditioning, strobe generationddmuffering of data from the differential receivéoshe PCI interface.

6.3. PCI Interface

The PCI bus interface provides interrupt generaf®@l configuration registers, first-in and firattduffers, and PCI bus
master and target control.

7. Specifications

7.1. Signal Input and Output:

Either EIA RS-422 or EIA RS-644 (LVDS) drivers arateivers are installed.

7.1.1. EIA RS-644 Low Voltage Differential Signalin g Devices (LVDS)

= National Semiconductor DS90C031TM driver.

\bltage Output Low Minimum: 0.9 \blts.

\bltage Output High Maximum: 1.6 \blts.

Absolute Maximum Output Woltage Range: -0.3 vait&/CC +0.3 volts.
= National Semiconductor DS90C032TM receiver.

\bltage Input Low Maximum: 0.8 \olts

\bltage Input High Minimum: 2.0 \olts

Absolute Maximum Input \bltage Range: -0.3 volt3AoC +0.3 volts.

7.1.2. EIA RS-422 Differential Devices

= AM26C31 driver.

\bltage Output Low: 0.4 \blts at 20mA.

\bltage Output High: 2.4 \blts at -20mA.

Absolute Maximum Output \Wbltage Range: -0.5 valts-¥ volts.
= AM26C32 receiver.

\bltage Input Low: 0.8 \olts

\bltage Input High: 2.0 \blts

Absolute Maximum Input \bltage Range: -11 voltsHb volts.

7.1.3. Resolution:

Pixels: 8 to 4096 pixels per line. Pixel offsetrfrtiorizontal drive: 0 to 8 pixels less than the banof pixel clocks per line
from the camera.
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Lines: 1 to 4096 lines per image. Line offset freentical drive: 0 to 1 less than the maximum numifdines from the camera.

7.1.4. Frame Rate

The frame rate of the camera determines the frameeaf the PIXCI® D.

7.1.5. Bus Requirements

= 32 bit, PCI bus master, 33 MHz PCI slot, withowargld interrupts.
= 1.55 Amps @ +5 \olts
= 4,913 inches long by 4.20 inches high (short slot).

7.1.6. Transfer Rates

Requires a burst mode PCI motherboard capablestdised transfer rates to motherboard DRAM equal tgreater than the
peak byte transfer rate of the camera. A mothetbwith an AGP slot for the VGA adapter or AGP VGA the motherboard
is suggested. For a list of tested motherboardstlse"Installation" chapter or contact EPIX oEP1X distributor for
suggested motherboards.

7.1.7. Display - DOS

= Any S/VGA with VESA support and a monochrome orocwohonitor. Display of color images requires VESAda 112
support.

7.1.8. Display - Windows

A 24 bit per pixel Windows compatible display systéisplay resolution as per installed VGA devicwet.

7.1.9. Connections

= 68 pin SCSI type connector. AMP part number 7871 0-equivalent used on board.
= Cables optionally available.

Specifications subject to change without notice.

8. Software and Related Manuals

Extensive software is available as a ready-to-magnams or as programmer libraries for DOS or WinsIdT/98/95. The
software provides control for the capturing of ima@nd image sequences, triggered capture, scaiopping, image
processing, measurement, analysis, and display.

8.0.1. XCAPIM

A powerful, interactive, ready-to-run program foimdows 2000/NT/98/95. XCAP has an extensive s@hafie processing
functions. Features include image sequence cafitiggered capture, display, processing, printarghiving, analysis, and
calibrated measurement. Processing of images \pitlo 46 bits per pixel is supported. XCAP is auzéan four versions and is
described in the chapter "XCAP"Software"Guide."

8.0.2. XCoBJtm

The royalty free XCOBJ Library empowers C/C++ anohdféws programmers to control the PIXCI seriesydding boards.
XCOBJ supports all versions and options of the RI¥&Zies.

Up to eight PIXCI imaging boards, of the same wersind with the same options, can be operatedtselyoor simultaneously;
allowing parallel control for multi-camera visiof @ single event or object, or selective controldapturing multiple,
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independent, events or objects.

Through the unique flexibility of XCOBJ and the RIKimaging boards, single frames or video sequentstandard or
nonstandard video sources can be captured, analyizpthyed, and archived.

XCOBJ provides high level services, allowing pragnaers to concentrate on the imaging applicatiaierathan focusing on
board level programming and 1/O ports. For virtyall applications, board level programming carigmered!

XCOBJ automatically recognizes different versiond aptions of the PIXCI imaging cards, providingisistent access to
features, and hiding hardware details and diffeeenEundamental services, such as setting resgleggpturing, and accessing
image data, are compatible with C libraries forestBPIX imaging board families; allowing easy pagtand reuse of application
programs.

The XCOBJ C/C++ libraries of object code allow exhiiag PIXCI control into user-written applicatiotdnder Windows, the
XCOBJ DLL also enables access from existing Windapyslications which support "hooks" into DLLSs.

8.0.3. PX|PLIM

9. In Case of Trouble

9.1. Software Problems - XCAP Error Messages

After XCAP is started and prior to the display loé tfirst menu, the software checks for the presefcequired BIOS software,
the presence of the PIXCI D imaging board, andguer$ other tests. If any of the software checKsdaierror message will be
displayed.

If error messages about “FIFO Overflow" are digetl, check the PC's setup menu to see if PCI tnadé is enabled. If burst
mode is not enabled, the number of pixels perrtiag be limited to 200 pixels or less. Disable tlek in the taskbar on
Windows 95 or NT. Disable any other Windows appiass that may periodically start. Typing ~ CtrlitAel" in Windows will
give a list of applications that are running.

9.2. Hardware Problems

Some problems do not cause software error messag@e problems may prevent the computer from pogenp. Some
problems may prevent the software from accessigPiXCl D imaging board. These types of problentslza due to:

Power Supply Insufficient power for the boards installed.

Touchi ng Boards One board's components are touching another board.
Def ective Cabl e(s) Camera cable has an open or short.

Vi deo | nput Defective or incompatible video source.

Def ective PI XCl D inmging boar dDefective 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.

PCI slot shares interrupts or other resources with adjacent slot.

S/ VGA S/VGA board is too slow, has insufficient memory, o ris not a PCI board.
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9.2.1. Power Supply Problems

The PC power supply usually has a printed ratingosfer available for the four standard PC voltagés PIXCI D imaging
board uses 1.4 amps from the +5 volt supply. Iéottevices and the PIXCI D imaging board use moxeep than the power
supply can provide, the power supply will shut downmarginal situations, this may not happen wartibperation is performed
that requires additional power, such as increasiagiumber of pixels per line. Try removing nonessi®l boards from the
system.

9.2.2. Touching Boards

If the components of one board touch those of arpttamage to one or both boards can occur. Mogebthe touching
boards at least one slot away from the other.

9.2.3. Defective Cable

If the camera cable is broken or shorted, the bosyg not function or may intermittently function.

¢ Try another cable.
e Test the cable for shorts or opens with an ohmmeter

9.2.4. Camera Input

If the camera is defective, has the lens closexbwered, or has the exposure set for a time thiabishort for the amount of
light available, a black image will be captured.

¢ Select the “"Modify" menu and select “Patteite a test pattern to image memory which willdigplayed on the
monitor. Snap an image to see if the test pattewritten over by the camera's video data. If g& pattern is not
overwritten, the camera, camera cable, or camesepsupply may be defective.

o If the test pattern is overwritten, the camera lmay be closed, the cap may be covering the leribecexposure may be
too short.

9.2.5. Motherboard

If the motherboard does not support PCI burst mddes not have a PCI BIOS, or the PIXCI D imagiogrid does not
operate correctly, try another motherboard. Cald&er a list of suggested motherboards.

The PCI bus connector on the motherboard may kextieé. Try another PCI bus slot or another motberd.

The PCI bus slot may not support a PCl masterafigther PCI bus slot or another motherboard.

The PCI bus slot may be wired to share interruptstieer slot resources with one of the adjacens sy another PCI
bus slot or another motherboard.

9.2.6. S/VGA Board

If the S/IVGA board has insufficient memory, is ao®Cl board, does not support PCI burst mode,eoKtBAP software does
not operate correctly, try another S/VGA board| E®IIX for a list of suggested S/VGA boards.

9.3. If All Else Fails

If none of the above suggestions have solved thlelgam, call your distributor (if you purchased theard thru a distributor), or
FAX or e-mail EPIX for technical support. In the XAr e-malil, include error messages that were aljgl, describe symptoms
observed, and steps taken to attempt to solvertidgm. It is helpful to call from a phone near twenputer with the PIXCI D
imaging board installed.

The PIXCI D imaging board can be damaged duringnséit. If damage is visible, check the shippingamer for damage, and
notify the freight carrier.
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If the board must be returned for test or repail, EPIX for a Return Materials Authorization (RMAumber. Be prepared to
describe the problem that has been encounterediaaidsteps have been taken to attempt to correReleiise include a written
description of symptoms, error messages, and &i&ps to attempt to solve the problem with the paghst for the material
returned.

9.4. Testing Signals with an Oscilloscope

There are test vias on the board that are labelle@T and VACT. These signals are located on thiealed right side of the 208
pin chip at location A5 in the upper right of thealnd.

HACT is connected to pin 81 on the left side of thé.
VACT is connected to pin 178 on the right sideted thip.

When a pixel clock, horizontal drive, and vertidale are connected to the board and the XCAP soétwas programmed the
vertical and horizontal counters correctly, the VASignal will go high on the first horizontal litkeat has been programmed to
be the first active line. The HACT signal will gggh when on the first pixel on the line that hasm@rogrammed to be the first
active line. Note that the HACT signal will also kyigh at other times and the VACT signal must beduss a trigger signal for
checking the timing of HACT.

At location D1, the 26C32 differential receiver lmagputs: FBPCK (pixel clock, pin 3), HDN (horizahdrive, pin 5), and
VDN (vertical drive, pin 11).

The pixel clock is used to clock camera data orridileg edge. Horizontal and vertical drive areduseaccept camera data
when high. HACT and VACT are derived from HDN anDN.

10. Hardware Revision Description

10.1. PIXCI D

PIXCI D Revision list

1. Revision 0.0: Board not released.
2. Revision 1.0: First release.
3. Revision 1.0A: Shorted out ferrite beads on EXARB-, and USR-.
Converted ferrite beads to pullup resistor optimn€EXP+, STRB+, and USR+.
Added pullup resistor to BQ32.
4. Revision 2.0: Added +5 volts, TRG+-, FEN+-, and $¥® 10 pin header.
5. Revision 2.1: Added 3.3 volt power connection f&\GA.
Error: Some motherboards do not provide 3.3 volthé PCI bus.
6. Revision 3.0: Added 3.3 volt regulator for the FP®&&moved +5 volts from pin 2 of the 10 pin heaBér.is not
connected (floating).

11. Certification and Warranty

11.1. Certification and Testing

The PIXCI® D imaging board has been tested per Ell€ctive 89/336/EEC and has met the following teguirements:

e EN 50081-1/01.92,

e EN 55022/08.94 class B
e EN 61000-4-2/03.95

e ENV 50204/03.95

These test are more commonly known as the "G The testing was performed to class B whichahamre restrictive
emission limit than the FCC class B limit.

If you find that the computer system in which tHX@I® D is installed is causing interference witther devices, try increasing
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the distance between the devices, reorientingitgyithe devices, or using additional shieldinglom computer system (such as
placing covers on the computer and installing mehalds in unused slots or over unused drive)slots

The camera connected to the PIXCI® D may be thecsoof radiation. To determine if the camera isgberce of interference,
remove power to the camera or reorient the cantfesisshielded camera cable is not being used, ssgeided cable. If the
camera is the source of interference, contact éineeca manufacturer.

11.2. Limited Warranty

EPIX, Inc. warrants to the original purchaser & FiXCI® D board that the PIXCI® D board shall begpod working order
for a period of one year from the date of shipnfeorh EPIX, Inc. Should this product fail to be iaagl working order at any
time during this one year warranty period, EPDG,. Iwill, at its option, repair or replace this pootl at no additional charge
except as set forth below. Repair parts and repiaoé products will be furnished on an exchangestasil will be either
reconditioned or new. All replaced parts and présibecome the property of EPIX, Inc.

This limited warranty does not include servicedpair damage to the product resulting from accidgisaister, misuse, abuse, or
non-EPIX, Inc. modification of the product.

Limited warranty service may be obtained by delivgthe product during the one year warranty petiodn EPIX, Inc.
distributor or to EPI1X, Inc. and providing prooftbfe purchase date. Insure the product or assuengsthof loss or damage in
transit. Prepay shipping charges to EPIX, Incodhe distributor. Use the original shipping conéa;j or the equivalent, and
static dissipative packaging material.

EPIX, Inc. hereby disclaims all other express amglied warranties for this product, including thamanties of merchantability
and fitness for a particular purpose. Some stadastiallow the exclusion of implied warrantiestkse above limitations may
not apply to you.

If this product is not in good working order as veaated above, your sole remedy shall be repaieglacement as provided
above. In no event will EPIX, Inc. be liable to yfou any damages, including any lost profits, Eetings or other incidental or
consequential damages arising out of the use infadility to use such product, even if EPIX, Inc.am authorized EPIX, Inc.
distributor has been advised of the possibilitgwth damages, or for any claim by any other party.

12. Footnotes

(1]
If modifying a previously installed XCAP: Right ck the XCAP icon, select "Properties”, selecogPam”, and modify
the "Name" or "Command Line" as needed.

(2]
If the PC is configured with a selective boot opt{oe. so as to boot Windows or boot old DOS)siee to modify the
correct CONFIG.SYS.

(3]
If modifying a previously installed XCAP: Right ck the XCAP icon, select "Properties”, selecofPam", and modify
the "Name" or "Command Line" as needed.

(4]
If modifying a previously installed XCAP: Right ck the XCAP icon, select "Properties”, selecofPam", and modify
the "Name" or "Command Line" as needed.

(5]
The identification code is provided on a card esetbwith the CD or diskette(s), and is also showthe packing list.
The card and the identification code may be requir proof of purchase for future software upgraklesep the card in
a safe place!!

(6]
XCAP-Std and XCAP-Plus also require an authorizekiey to activate all features.
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