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Delivery Contents / Technical Data

1 Introduction

Thanks for buying a pciGrabber-4x4 of the PHYTECsktechnik
GmbH. This manual explains on the one hand howmstail the PC-
Card and on the other hand some information taltiver-software.

At the moment exists some kinds of pciGrabber4dxdanés. These
grabbers are developed and produced in Germanyhdse belong
three kinds that are described in this manual. fits¢ one is the
variant VD-012, the second VD-012-X1 and the tluree is VD-012-
X2. In the following overview is a summery of thveattypes and their
variants that are described in this manual.

TYPE Article-No.: Bus-System
pciGrabber-4x4 VD-012 x1 PCI Express
pciGrabber-4x4 VD-012-X1 x1 PCI Express
pciGrabber-4x4 VD-012-X2 x1 PCI Express

All pciGrabber use the same software driver, bezanisthat the
pciGrabber-4x4 is mostly software compatible to th@Grabber-
4dplusand pciGrabber-éxpress

PHYTEC Messtechnik GmbH 2008 L-720e_0 1
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2 Delivery Contents/ Technical Data

The pciGrabber-4x4 includes the following upon ely:

A PCI Express-card

Installation CD with
Demo software (Windows XP, NT4.0, 2000 and Wind&M\STA)

Driver software for Windows XP, NT4.0, 2000 and \dmvs

VISTA
Labview driver for photo processing applicationsngsLabview

(National Instruments, IMAQ — packet is required)
the pciGrabber-4x#nanual

2 PHYTEC Messtechnik GmbH 2008 L-720e_0
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2.1 Accessories

The following pciGrabber-4x4 accessories may beei@d from
PHYTEC:

S-Video connector cable for connection of a colamera with a
4-pin Mini-DIN plug (S-Video output). Length, apro m — Order
number: WK051

BNC connector cable for connection of a camera wiBNC-plug.
Order number: WK058 (2m) or WK039 (10m)

Replacement fuse 1.6 AT TR5 for camera power supply
(receptacle F2) — Order number KF012

Replacement fuse 500 mAT TR5 for camera power suppl
(receptacle F1) — Order number KF014

WKO051 WKO058

WKO039

Figure 1:  Accessory Cables

PHYTEC Messtechnik GmbH 2008 L-720e_0 3
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2.2 Technical Data VD-012(-X1)(-X2)

Physical

Dimensions: 125 x 90 x 20 mm plus face plate and slot
120 x 90 x 20 mm without panel edge

Data Bus: x1 PCI Express bus

(PCI Express Base Spec. Rev. 1.0a compliant)

Power Supply: +3.3VV (250 mA idle, 300 mA digitizing)
(taken from the PCI Express bus)

Numbers of

Decoders: Model VD-012: four Decoder
Model VD-012-X1 four Decoder
Model VD-012-X2 two Decoder

Inputs: Model VD-012:

4 composite video inputs, T4, 1 Vg1
optional 12 composite video inputs VB 1 Vs

Model VD-012-X1:
4 S-Video input 7W (0.7 Vss/ 0.3 Vy9
optional 12 composite video inputs VB 1 Vs

Model VD-012-X2:

2 composite video inputs, T8, 1 V')
2 S-Video input 79V(0.7 Vss/ 0.3 Vs
optional 4 composite video inputs VB 1 Vi

Video Format: PAL (B,G,H,l), HTSC (M)
or corresponding CCIR monochrome format

1. Ifan S-Video input is not being used, then aimaecomposite input is available foer the user

4 PHYTEC Messtechnik GmbH 2008 L-720e_0
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Synchronization:

Data Format:

Image
Resolution:

Image Transfer
Rate:

Used
Resources:

Image control:

Image Storage:

Composite sync. or sync to Y-signal
external synchronization is not possible

16 Mio. colors RGB32, RGB24, YcrCb 4:2:2,
YcrChb 4:1:1

64,000 colors RGB16

32,000 colors RGB15

256 gray shades Y8 gray scale

maximum 720 x 576 pixels (PAL)

or 640 x 480 pixels (NTSC)

Resolution is freely scalable in X and Y direcgon
upto 14:1

Half frame 20 ms (Odd or even field)

Full frame 40 ms (Odd or even field)

Image transfer to the main memory in real time
(Bus master transfer)

4 kByte main memory (register field)
per decoder

4 kByte main memory (register field)
PCI Express-to-PCI-Bridge

Gamma correction (selectable)

Brightness (+/- 50 %)

Contrast (0 % ... 235 %)

Color saturation (U: 0...201 %, V: 0...283 %)
Hue (+/- 90°, only with NTSC)

630 Byte FIFO on-board,

Real time storage in the PC main memory
Even-/odd field memory separated or
Common full frame memory (selectable)

PHYTEC Messtechnik GmbH 2008 L-720e_0 5
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Ports: 8-bit parallel I/0O, TTL signal (multi-purpose)
Parameter Symbol Min Max
Input High Voltage V4 20V 5V
Input Low Voltage ' -05V 0,8V
Output High Voltage Von 24V -
Output Low Voltage VoL - 0,4V
Input Low Current [ - -70 UA
Input High Current Iy - 70 UA
1 I°’C interface (Master)
Parameter Symbol Min Max
Transmission rate 1 fiac 99,2 kHz 396,8 kHz
Input High Voltage Vix 35V 5V
Input Low Voltage Vi -05V 15V
Hysteresis Vhys 0,2V
Input High Current I - 10 uA
Input Low Current I - -10 uA
Output Low Voltage VoL - 0,4V
DIP-Switch: (optional) 4-times Jumper to coding different kiwfd

grabbers

1. Both of the frequencies can be de-lactivated witftware

PHYTEC Messtechnik GmbH 2008
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Connectors:

Model VD-012

4 x BNC socket: composite video input

Pin header row 2x12: 12 composite inputs

Pin header row 2x6:  GPIO port, 8 x TTL I/O
1°C interface

Pin header row 2 x 4. 4 Jumper

(not on the face plate)

Model VD-012-X1

4 x Mini-DIN socket: S-Video input

Pin header row 2x12: 12 composite inputs

Pin header row 2x6:  GPIO port, 8 x TTL I/O
I°C interface

Pin header row 2 x 4: 4 Jumper

(not on the face plate)

Model VD-012

2 X BNC socket: composite video input
2 X Mini-DIN socket: S-Video input

Pin header row 2x12: 12 composite inputs

Pin header row 2x6:  GPIO port, 8 x TTL I/O
1°C interface

Pin header row 2 x 4: 4 Jumper

(not on the face plate)

PHYTEC Messtechnik GmbH 2008 L-720e_0 V4
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2.3 Field of Applications and Safety Regulations

Please pay attention to the specified operatiomctires of the
pciGrabber-4x4. Before starting operation pleass rearefully the
manual.

The pciGrabber-4x4 is designed for the digitizatioh video
signals from standard TV-cameras. Signals from asne-video
cameras can be processed, which comply with CCI®,B, | and
the sub standard CCIR B, G, H, I/PAL. In additioilgnsis
compliant to CCIR M/NTSC can be applied. Also separiuma
and chroma signals from cameras, which correspmiitet S-video
standard are applicable.

The digitization is achieved in real time. The ireatata are trans-
ferred via the PCI-bus of the PC. The transfer cateesponds to
the access time specified for the PCI master slot.

The effective transfer rate must be re-oufficieat Htandle the
volume of the image data, otherwise informationhmhige lost.

The pciGrabber-4x4 is determined for the utilizatiovith a
standard PC, which might be an office computer veith usual
housing. The Grabber must have a reliable connectith the
housing and the ground (PE).

The board is designed to operate in dry and dgs#asironment.
For applications in industrial environment you haweconsider to
take additional protective arrangements especiafjginst radio
interference and safety hazards.

The application of the Grabber board in safety gréar aviation
and space and for nuclear or military purposes ireguour
examinations and our agreement.

For industrial applications all rules for preventiof accidents and
the rules of the employer’'s liability insurance @asation for
electrical facilities are to observe.

8 PHYTEC Messtechnik GmbH 2008 L-720e_0
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Before starting the operation of the Grabber bo#rdnust be
ensured, that the device is appropriate for thdicgipn and the
specific location. In case of doubt, you should eggerts or the
manufacturer.

The product has to be protected from hard shocHsvdrations.
Eventually the device has to be padded or cushjobet the
ventilation may not be obstructed.

In need of repair only a specialist should be askdt uses the
original spare parts. For the installation of thealéber, use only
tested and approved cables. Only radio shieldetesatould be
utilized.

2.4 Addressesand Resources

The pciGrabber-4x4 occupies a region of 4 kBytestha main

memory of the PC for the local registers per decotlee addressing
region is automatically specified by the BIOS awdhardware wiring
(jumper setting) is required.

Several pciGrabber-4x4 can be installed in onesgysihe boards are
configured automatically by the BIOS for differeudresses.

It is not possible to determine which board is auned to which
address. The base address of each board can beedbtay the
PCI-BIOS. For the pciGrabber-4x4 the driver sofevdetermines the
address via the BIOS and defines a device numbyer. dfiver also
can determine the number of boards within the aystad is able to
control each board by its particular device number.

It is not possible to determine which board willspecified by which

device number. This will be done only by the PCOBI and the

architecture of the PC-motherboard. Usually the reskks are
allocated in sequence of the numbering of the FRi$.sThis might

deviate for different manufacturers. To solve frablem you can use
the Pin header row X900. With them you can set &urtgpgive every

Grabber an explicit address.

PHYTEC Messtechnik GmbH 2008 L-720e_0 9
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The pciGrabber-4x4 will activate an interrupt irseaf certain events
or a distinct operational status.

The Grabber is only single function deviceo only the interrupt line
/INTA of the PCIl-bus can be used. To this PCl-misfrupt an
interrupt of the PC is allocated via the BIOS, Isattthe program can
react to this event.

The source of the interrupt can be determined fifoeminterrupt status
register of the Grabber.

Several boards can trigger the same interrupt /INTEAmMust be
determined which board caused the interrupt.

10 PHYTEC Messtechnik GmbH 2008 L-720e_0
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2.5 Socket Pinout

Note:

The following description of the Grabber’'s connestes intended
only as a technical reference.

A detailed description of the start-up of corresgfiog connections
and connector cables can be foundention 1.10

The contents odection 1.4are not relevant during the initial start-up.

Composite-Inputs X800 Option Port X300

(optional) \

@ Composite Input 1
Decoder 1

@ Composite Input 1
Decoder 2

@ Composite Input 1
Decoder 3

@Composite Input 1
Decoder 4

Figure 2:  Connectors of the pciGrabber-4x4 (VD-012)

PHYTEC Messtechnik GmbH 2008  L-720e 0 11



pciGrabber-4x4

Luma () Ground
Luma Input (Y)
Shieid

Chroma Input (C)
Croma (C) Ground

{o°}

Qﬁ‘/

S-Video Input 1
Decoder 1

S-Video Input 1
Decoder 2

S-Video Input 1
Decoder 3

S-Video Input 1
Decoder 4

Figure 3:

Luma (Y) Ground
Luma Input (Y)
Shisfg —
Chroma Input (C) o
Croma (C€) Ground ——

S-Video Input 1
Decoder 1

S-Video Input 1
Decoder 2

@ Composite Input 1__

Decoder 1

@Composite Input 1__

Decoder 2

Figure 4:

(optional) \

Composite-lnputs X800 Option Port X300

Jumper

Connectors of the pciGrabber-4x4 (VD-042)

Composite-Inputs X800

(optional) \

Option Port X300

Jumper

Connectors of the pciGrabber-4x4 (VD-042)

12
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2.5.1 Composite Inputs

All composite video sources with an output level Io¥/,s and an
impedance of 73N can be usedFor more information on video
standards, please refergection 1.2

Version VD-012

Four composite inputs available to the Grabbelarated on the four
BNC sockets (Socket, , and ). On the Pin header row X800
are up to 12 additional inputs available. Theseitimgan be used with
the extension Cards VZ-012 (see chapter 4.2).

Version VD-012-X1

On the Pin header row X800 are up to 12 additiomalts available.
These inputs can be used with the extension Car@A2Z(see chapter
4.2).

Version VD-012-X2

Two composite inputs available to the Grabber acated on the two
BNC sockets (Socket and ). On the Pin header row X800 are up
to 4 additional inputs available. These inputs banused with the
extension Card VZ-012 (see chapter 4.2).

The input assignment for the channel numbers fsl&svs:

pciGrabber-4 x4 (VD-012)

BNC BNC BNC BNC

Composite Input 1 | Composite Input 1 | Composite Input 1 | Composite Input 1

Decoder 1 Decoder 2 Decoder 3 Decoder 4

Table 1: Pin Assignments of the Model VD-012

pciGrabber-4 x4 (VD-012-X1)

MINI-DIN MINI-DIN MINI-DIN MINI-DIN

Composite Input 1 | Composite Input 1 | S-Vide Input 1 S-Video Input 1

Decoder 1 Decoder 2 Decoder 3 Decoder 4
PHYTEC Messtechnik GmbH 2008 L-720e_0 13
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Table 2: Pin Assignments of the Model VD-012-X1

pciGrabber-4 x4 (VD-012-X2)

BNC BNC MINI-DIN MINI-DIN
Composite Input 1 | Composite Input 1 | S-Video Input 1 S-Video Input 1
Decoder 1 Decoder 2 Decoder 1 Decoder 2

Table 3: Pin Assignments of the Model VD-012-X2

PHYTEC offers connecting cables to connect theieaibn via BNC
plugs and MINI-DIN plugs (see chapter 2.1).

2.5.2 S-Video Connection

The advantage of this design is the separate cowndicightness and
color signal. This prevents disturbing Maireffects for fine image
structures and improves the resolution of the ciohage.

S-Video sources can be connected to the variantDVDHX1 and
VD-012-X2. The pin Assignments can be taken fronbl&@a2 and
Table 3.

The sockets are switched to the corresponding #¢/idorms
(refer toFigure 2) The connection of the camera is possible using
an S-Video cable.

14 PHYTEC Messtechnik GmbH 2008  L-720e_0
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2.6 1°C Interface

External devices can be polled or controlled via BC interface. In
order for this to occur, the external devices niaste an 12C interface
operating in Slave mode.

The I2C interface is available at the internal peader row X300 of
the Option Port It is possible to connect multiple I2C devicestiie
bus, but these devices must be distinguished bydkeice addresses.
Table 5depicts the pin assignments for the pin headerXap.

X300
Pin | Function
10 | I2C Bus: SCL
12 | I2C Bus: SDA

15 | Ground
Table 4 Connecting the I2C Interface to the Conduwk&t
Note:

The maximum cable length is restricted, due tofto that the 2C
interface is driven by TTL signals. For a connedleslice, depending
on the configured transmission rate, the maximuiblecdength is
aprox.1-2m.

Use cables with sufficient shielding when connegtims device.

Information for adapting the I2C interface into useftware can be
found in section 5.2.8, under the functions grolipapsmitting Data
via the 12C Interface”.

2.7 Jumper on pin header row X900

If more then one Framegrabber of the same vari@inaone system
it is not possible to discern them. Indeed theydierent addresses
but it is not possible to know which belong to whoho solve that
problem you have Jumper on the pin header row XY0Q. can use
them to give every Framegrabber in one systemfardiit address. So
it is possible to discern them.
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2.8 Notes on CE-Conformance and Immunity against
Interference

Upon delivery, the pciGrabber-4x4 meets all CE-nexgnents for
household, office, manufacturing and industry. Usedifications of
the Grabber without permission of the manufactwirresult in the
cancellation of the CE-certificate.

CE-conforming use of the Grabber is only maintaimsgdutilizing
CE-certified cables. These cables can be separptelhased from
PHYTEC as accessories for the pciGrabber-4et (chapter 2)1 If
other cables are installed the user must ensurec@fermity. If the
S-Video cable WK-051 is used a ferrite of the typéd2 716 32 from
Firm Wirth, Kupferzell, Germany is required

If the user plans to connect the pciGrabber-4x4 wther cables, it is
recommended that these cables are fitted with danirderference
clamp or comparable interference suppression devicae clamp
should be placed about 5 cm from the Grabber d@dcable should
be looped twice through the clamp.

For video cables a ferrite type # 742.711.4 frommmFiWurth,
Kupferzell, Germany is suitable.

The cable shielding has to be connected to the emton shell to
obtain an optimum of shielding.

The pciGrabber-4x4 was tested for a standard P@cemment. If the
device should be used in a different environmdmas to be exam-
ined if additional radio shielding is necessary.

Caution:

Please pay attention, that significant interferepeaks (ESD) to the
video signal or video ground might damage the inpiit the
pciGrabber-4x4.

In areas with high interference level, for examplandustrial areas
and using long feed lines, additional precautioagehto be taken to
suppress interference. Long video cables, or mogrtkie components
for image processing into plants and machines, canse the
exposition to balancing currents, which have t@lminated from the
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input of the pciGrabber-4x4 by appropriate arrangetss PHYTEC
does not assume any liability for damages that rodae to incorrect
connections of the signal source.

2.9 Option Port

The option port provides 8 digital 1/0O-lines andeoC-interface to
the user. The signals are routed to a connectdr 6vik 2 pins. The
connector is denoted as X300, pin 1 is locatetienawer left.Figure
5 shows the assignment of the pins.

Note: The current drawn out of pin X300-1 (+5V) may motceed
100 mA.

2 12
X300(, + ...
1 11

Figure 5:  Pin Formation of the Option Port
Option Port, X300

Erweiterungsanschluss (Option Port, X300)
Pin Funktion Pin Funktion

1 +5V out 8 1/O 6

2 1/00 9 /07

3 /01 10 12C SCL

4 /02 11 12C SDA

5 1/03 12 GND

6 1/04

7 1/0O5

Table 5: Pin Assignment for the Option Port X300
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3 Installation of the Grabber Card

The Grabber card converts analog signals from thmeca and
presents these signals in a digital form to thepaer and software.

If you are not familiar with insertable cards, @eaake the time to
familiarize yourself with the instructions and eguent. The
following tasks are not difficult, but must be domih caution.

3.1 Installing the Grabber Card

Caution:
The computer must be disconnected from the powmplgu
Please ensure that the device does not have arsr soyplied to it.

Remove the housing of the PC (normally screwed).
Select a free PCI Express slot

(The free slots are normally the short white patadlots on the
motherboard).

Please refer to the computer's mother board‘'s Usdvlanual to
obtain more information.

Remove the slot cover from the PC housing. The stoter is
located in front of the selected slot (unscrewreak off).

As shown inFigure § insert the pciGrabber-4x4 into the slot with
the connectors facing outwards. The card shouldinserted
securely.

Do not force the card into the slot. Forcing thedciato the slot
can damage the mother board, as well as the card.

Ensure that the Grabber card is inserted intoitite PCI Express
slot Line up the golden contact strips with the FERpress slot’s
receptacle. Some resistance will be encountereth@scontact
strips spreads apart the contact springs.
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—— Screw

PCI Express Grabber
opened PC Case  (cgard
DI i D e

opened PCI slot cover

PCI Express
slot

Figure 6:  Inserting the Card into the PCI ExpredstS

After inserting the card, please ensure that thaber card fits
snugly into the receptacle and that there is nerfi@tence from
neighboring contacts.

Caution:

For stability reasons, and to ensure a secure @roannection to the
computer’s housing, screw the card to the housegHigure 6)

Close the computer’s housing.
Next, the driver and the card’s demo software rbesnstalled.
Installing the driver's demo software differs degeiy on the

operating system. The various installation procesidor installing
the demo software is described in the next section.
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3.2 Installing the Driver

Connect the computer to the power supply and toencomputer
on. During start-up the computer's BIOS should mabcally
recognize the card.

Two possibilities exist now:

1. Either the operating system recognizes the cardsaagdches for
the driver or

2. the operating system does not automatically reeegtine card
(i.e. Windows* NT) and the user must manually iigtee driver.

Depending on the type of operating system installedhe computer,
installation occurs as follows:

Windows 2000/XP/VISTA™ :

After the computer has recognized the card, the isseffered the
option to install the driver.

Select the Search for the best driver for the deviagition from the
Hardware Assistanwvindow, and then confirm by selectim@K. In
the next window that will appear, sel&tate a Position.Now place
the PHYTEC Vision Utilities CD into the CD-ROM drive. Select
Search and in the window that will appear, select the-ROM drive.
Change the path topciGrab4\driver\win2K_98. Confirm by
selectingOK.

A list appears naming the drivers found on the CielectPHYTEC
PCI-Grabberfrom the list.

The CD will automatically install the driver ontieet computer.

Now the driver has been successfully installed.

Pleaserefer now tosection 2.2.1 Thenrefer to section 2.3to find
information on how to install the demo software.
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Windows' NT4.0™ (with SercivePack 6):

WindowsNT does not automatically recognize the ctrdrefore the
driver must be installed manually. Place tREIYTEC Vision
Utilities CD into the CD-ROM drive. From the main directafythe
CD, select the programStart.exe which is located under
Windows* NT.

In the window that will appear, select tiRCI-Grabber and then
selectinstall driversandWindowsNT4.0.

After following the directions from the installatioprogram, the
necessary drivers will automatically be installdd. the window that
will appear, confirm a Restart of the computer.

Now the computer should function normally afterrtstgp of the
operating system.

The driver has now been successfully installed.

Pleaserefer now tosection 2.2.1. Then refer to section 2.3for
information on how to install the demo software.
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3.2.1 Additional Drivers (optional)

It is possible to install additional drivers fromet CD-ROM, although
these drivers are not necessary for the functiormhgthe card
described in this manual.

The Twain driver is a standard driver intended for use with graphic
photo, and scanner programs. The Twain driver readges and
works with the programs to process these imagé® dfiver enables
the Grabber and camera to function as a scanneredev

For additional information on the Twain driver, aéerefer to the
User’'s Manual on the graphic program that is beusged

The ,LabView" driver works with the measurement and automation
programs from National Instruments (IMAQ packageeiguired). For
more information on the program or the driver, pkeegefer to the
LabView's User’'s Manual.

If installation of these drivers are desired:

Place thePHYTEC Vision Utilities CD into the CD-ROM drive and
start the filestart.exe This file can be found in the main directory of
the CD.

In the window that will appear, seleeCIl-Grabber An installation
window will appear next containing the followingdventries:

Install Twain
Install LabView

22 PHYTEC Messtechnik GmbH 2008  L-720e 0



Installation of the Grabber Card

3.3 Installing the Demo Program

With a connected camera, the demo program alloesuffer to test
the card, modify image parameters, and execute |simmpage
operations.

To install the program:

Place thd®HYTEC Vision Utilities CD into the CD-ROM drive.
The CD-ROM drive must be selected and the progséart.exe
(found in the CD’s main directory) must be started.

Select thePCI bus grabberfrom the installation menu that will
appear geeFigure 8)

Click onInstall Windows demo software.

2L Setup - PHYTEC Vision Tools

PHYTEC Vision Tools

il info@piytec de

Figure 7.  PHYTEC Installation Menu

Follow the installation instructions and the demmogsam will be
automatically installed on the computer.
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4 Connecting Video Sources

It is possible to connect one or more video sourtesthe
pciGrabber-4x44eeFigure 8 Figure 9andFigure 10). These sources
can either be video cameras, video recorders optrey video source
[with appropriate outputs (composite ®Video).

Depending on the Grabber model, up to four compg&iD-012) or
up to four S-Video sources (VD-012-X1) can be catee to the
Grabber. At the VD-012-X2 can be connected up to t@mposite
and up to two S-Video sources.

Changing channels occurs via software, or via ti@duded demo
program.

Per decoder it is possible to digitize one ChanReé variant VD-012
and VD-012-X1 works with four decoders and the aairivD-012-X2
works with two decoders.

Composite-Inputs X800 Option Port X300

(optional) \

@ Composite Input 1
Decoder 1

@ Composite Input 1
Decoder 2

@ Composite Input 1
Decoder 3

@Composite Input 1
Decoder 4

Figure 8:  Overview of the pciGrabber-4x4 ConnectnB-012)
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Composite-Inputs X800 Option Port X300

(optional)
Jumper
“@

Luma (Y) Ground ﬂ\
Luma Input (Y) o
Shield ———————— | ]
Chroma Input (C) o
Croma (C) Ground ———— ©

@S-Video Input 1
Decoder 1

S-Video Input 1
Decoder 2

S-Video Input 1
Decoder 3

S-Video Input 1
Decoder 4

Figure 9:  Overview of the pciGrabber-4x4 Connect®B-012-X1)
Composite-Inputs X800 Option Port X300

(optional) \
Luma (Y) Ground y -
Luma Input (Y)
Shield ————————— 0 i 5

Chroma input (C) o
Croma (C) Ground ©

@S-Video Input 1
Decoder 1

S5-Video Input 1
Decoder 2

@ Composite Input 1__
Decoder 1

@Composite Input 1__ |
Decoder 2

Figure 10: Overview of the pciGrabber-4x4 ConnestffD-012-X2)
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25



pciGrabber-4x4

The composite inputs are located on the BNC sockets
An S-Video signal can be applied to the Mini DINckets.

Necessary cables can be ordered from PHYTEC. ®leder to
section2.1,“Accessories”.

At the pin header row X800 are additional composipeuts (see
chapter 4.2.

Precise information for the pin assignments of seekets can be
found in thesection entitled’ echnical Data.

4.1 Possible Video Connections

Various video source connections for the Grabber hbriefly
described in this section.

All of the pictured cables can be ordered from PHCT
The illustration of the cables includes a briefleatescription and the
PHYTEC order numbersge the figure below)

= : - S-Video-Cable
WKO051

[ — -« | BNC-Cable
WKO058/WK039

Figure 11: Video Connector Cables - (Descriptiomdd&HYTEC Order
Number)

For more information on compatibility, pleasefer to the video
source User’'s Manual/Data Sheets.

Connection possibilities vary according to the Gelmodel.

The following images categorize the various Gralmhedels.
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Channel 1

Decoder 1

Channel 1/ I

Decoder2 .

Channel 1[-

Decoder 3

channel 1 [l

Decoder 4

Channel 1[-

Decoder 1
Svideo MR

Decoder 2
$-Video _

Decoder 3 .
Svideo LR

Decoder 4 =
$-Video _

Decoder 1 .
S-Video _

Decoder 2 .
S-Video E.

Decoder 1

Channel 1| [l

Channel 1/ IS

<

Decoder 1
KANAL 1

“7|| Decoder 2

KANAL 1

Decoder 3
KANAL 1

Decoder 4
KANAL 1

VD-012

Decoder 1
S-Video

Decoder 2
S-Video

Decoder 3
S-Video

Decoder 4
S-Video

VD-012-X1

|

Decoder 1
$-Video

Decoder 2
S-Video

Decoder 1
KANAL 1

Decoder 2
KANAL 1

VD-012-X2

Figure 12: Connectors for the pciGrabber-4x4

The following section briefly describes the aboepidted cables.

PHYTEC Messtechnik GmbH 2008
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4.1.1 The S-Video Cable

The S-Video cable is connected to the Grabber usiagound mini
DIN socket. The video source to be connected @amera with
S-Video output) should have a similar socket.

4.1.2 The Composite Cable

It is possible to connect the composite outputs @Bplug) with a
video source using a BNC plug.

Note:
If the composite sources contain a cinch socken th cinch/BNC

adapter (7\) must be used.

In order to display an image, the correct channgstnbe selected in
the user’s software and in the demo program. fpassible for the
included software to automatically recognize whichannel is
supplied with a signakge section 4
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4.2 Extension Card VZ-012

An Extension Card for the pciGrabber-4x4 is avadabWith this
Cards it is possible to use all the additional \didgputs on pin header
row X800. In Figure 13 you can see the Card.

s 13103

O AINJ104
18J1e5-| -
0106 | - -

————
< LEF107
5 WEJ08 |-
~—4FF109-| = -
A48 = =

B < ERJiid

& 1FFHL2

@ ¥Ji13

(A RESE]
EF115 |« o

Figure 13: Extension Card VZ-012 with ribbon cable

Dimensions: 55 x 90 x 20 mm plus face plate and slot

The extension card have to connect with the fraatdggr. The ribbon
cable is connected to the pin header row X800 efrlimegrabber. At
the extension card can be select between X104aXa@db. It is
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possible to operate several extension card patallet is important to
set the right Jumper.

Every extension card offer four composite videoutspwhich are
available on BNC sockets. The card can be pladedaistandard PC.

In Table 6 is shown how many extension card caruder at the
pciGrabber-4x4 variants.

extension card 1 extension card 2 extension card 3
VD-012 ° ° °
VD-012-X1 ° ° °
VD-012-X2 °
Table 6: Numbers of possible extension cards

- -y
- - - -
- -, - y

L QYY2 NOISNALX3
€ QUVO NOISN3LX3

HHHH
]

Figure 14: How to connect the extension cards

The extension card can be connected how in Figdrdlie first card
Is connected to the framegrabber and with the skeatension card.
The second is connected to the third card.

The right settings of the extension cards mustebevigh jumper. The
settings are in Figure 15 and Figure 16 shown.
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extension card 1 extension card 2 extension card 3

peJ100 vesi00 N peJi00
08 J101 08 J101 087101
peJio2 peJi1o2 0eJi102

E5 7103
187104
1eJies
137106

11 J103 117103
1537104 187104
18 J1@5 18 Ji@5
107106 117106

1NJ107
18108
18]109
187110

153107 157107

iryies 1 J108

137109 157109
L

187110 187110

(ARESsS |
057112 N
8J113 X103
1714 R
153115 N

Figure 15: Jumper settings for three VZ-012 for-WI2 und VD-012-X1

Py It Y It
157112 R irJ112
svJ113 Il X103 INJi13
107114 N e J114
123115 R 18 J115

1eJ100
08J101
0eJ102

117103
1537104
187105
11J106

187107
1rJ108
187108
187110

18 Jti1
isJFii2
srJ113
e Jii4
187115

Figure 16: Jumper settings for VZ-012 for VD-012-X2
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4.3 Overview about all video inputs

In this chapter will give you an complete overviatout all the video
inputs inclusive the extension video inputs frome #xtension cards
VZ-012. The jumper settings of the extension camist be strictly
adhered to the jJumper settings in chapter 4.2.

pciGrabber-4x4 extension card 1 extension card 2 extension card 3
VD-012 VZ-012 VZ-012 VZ-012

Decoder 1 Decoder 1 Decoder 1 Decoder 1
Channel 1 Channel 2 Channel 3 Channel 4
Decoder 2 Decoder 2 Decoder 2 Decoder 2
Channel 1 Channel 2 Channel 3 Channel 4
Decoder 3 Decoder 3 Decoder 3 Decoder 3
Channel 1 Channel 2 Channel 3 Channel 4
Decoder 4 Decoder 4 Decoder 4 Decoder 4
Channel 1 Channel 2 Channel 3 Channel 4

N 7 N 7 N 4

L

Figure 17: Video inputs VD-012
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Figure 18: Video inputs VD-012-X1
pciGrabber-4x4

VD-012-X2

Decoder 1
S-Video

Decoder 2
S-Video

Decoder 1
Channel 1

Decoder 2
Channel 1

Figure 19: Video inputs VD-012-X2

extension card 1

VZ-012

Decoder 1
Channel 2

Decoder 2
Channel 2

Decoder 1
Channel 3

Decoder 2
Channel 3

f

PHYTEC Messtechnik GmbH 2008
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5 Start-Up of the Grabber with Demo Programs

In order to continue with this section, the demogram and the
Grabber driver must be correctly installsg€ section 1.30

The demo program can be found un8@ART / Programs / Phytec /
pciGrabber4plus / Grab4PCHfter this program has been started, an
empty program window will appear with menu options
(see Figurel4).

Figure 20: Overview of the Demo Program

Next, a moving live image from the camera should dsplayed
Please ensure that a video camera, or anotheres@umonnected to
the Grabber and that an image signal is being rimatesd.
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Basic parameters pertaining to the Grabber antragtic operations
can be found in th@®ptionspull-down menu.

Basic Settingsontains the following menu:

Figure 21: Basic Settings Menu

To select the decoder at the pciGrabber-4x4 the msest define
which decoder the demo program is directed towards.
Select the appropriate number in thebber selectioffield.

In the areaGrabber Typeis shown which Typ of Grabber and
Decoder is installed.

The pciGrabber-4x4 appears as:

VD-012 Decoder 1
VD-012 Decoder 2
VD-012 Decoder 3
VD-012 Decoder 4
or
VD-012-X1 Decoder 1
VD-012-X1 Decoder 2
VD-012-X1 Decoder 3
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VD-012-X1 Decoder 4
or

VD-012-X2 Decoder 1

VD-012-X2 Decoder 2

Note:
At the moment exists several PC-Framegrabber freMTHEC.
to this belong:
pciGrabber-4plus
pciGrabber-4 express
These typs are displayed as:
pciGrabber-4plus
VD-009, VD-009-RS6, VD-009-X1 or VD-009-X1-RS6
pciGrabber-4 express
VD-011 or VD-011-RS6
When using an older PHYTEC Grabber model, the ma&denoted
as ,VD-007 or compatible®. In this case, the exgpe of card cannot
be recognized and model VD-007 is automaticallyfigomed. To
avoid this problem, select the installed Grabbemfrthe list and
configure it manually (i.e. VD-007 or VD-007-X1).

Color Systentonfigures the color system to be used with theebGer.

PAL is mainly used in Europe and NTSC is used enUsA.

Grabber Typalisplays the recognized Grabber model.

While operating with live images, these parameteamnot be
changed.

Addition Settingsand Type Casting Settingare described witiAdd
Live Imagesand Arithmeticslater on in this manual. All of these
entries can be found under the menu opfieatures
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Click on thelmage button and the following pull-down menu will
appear gee beloyw

Figure 22: Menu Option: Image

In order to configure the parameters of the imagleet grabbed, select
the Image Settings command from the pull-down menu
(seeFigure 16).
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Figure 23: Configuring the Image Parameters

Detailed descriptions of each parameter will beegifurther on in this
manual. In order to test the Grabber, the live genahould be
displayed on the monitor. To display the imagetloe monitor, the
following requirements must be met.

It is important to select the proper video inputttee Grabber. In the
Channel selection field, fill in the type of video source
(composite/ S-VHS) and the input channel that isdpased.

The input channels can either be manually enteyedutomatically
searched for. In order to use the automatic sealich on theSearch
channelbutton. The first channel with an active videarse that is
found is used.

PHYTEC Messtechnik GmbH 2008  L-720e_0 39



pciGrabber-4x4

Depending on whether decoder is chosen um#sic Settingg/ou
must connect the camera to corresponding soclgsttan picture.

or

or

VD-012 Decoder 1
VD-012 Decoder 2
VD-012 Decoder 3
VD-012 Decoder 4

VD-012-X1 Decoder 1
VD-012-X1 Decoder 2
VD-012-X1 Decoder 3
VD-012-X1 Decoder 4

VD-012-X2 Decoder 1

-> Channel 1 at socket
-> Channel 1 at socket
-> Channel 1 at socket
-> Channel 1 at socket

-> MINIDIN at socket
-> MINIDIN at socket
-> MINIDIN at socket
-> MINIDIN at socket

-> Channel 1at socket

-> MINIDIN at socket
-> Channel 1 at socket
-> MINIDIN at socket

VD-012-X2 Decoder 2

In the Color Modefield, the user can choose to display the image in
color, or in monochrome.

The remaining entries undelmage selectioncan retain their
pre-configured values.
Exit the menu by clicking@K.

Now select theLive Imagecommand from thdmage pull-down
menu

A live image from the selected video source willwnioe displayed in
a new window geeFigure 17)
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Figure 24: Live Image from the Video Source
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If a blue screen appears, examine all connectiorensure that they
are secure. Also ensure that the camera is reggpawer.

If the connections are secure and a power suppgvaslable, then
perhaps an incorrect channel or Grabber was sdlecte

Additional error source are described in the append

Note:

When operating multiple Grabbers in a computeruber must select
a primary Grabber. Designating a Grabber can bee donder
Options.

The Frame Ratalisplay xx (xx=Number) can be found on the lower
bar of the main window. The value represents thab®r of images
that are generated per second in the live windoihe Value is
dependant on the size of the image, and the capaicihe computer,
because the digitized image must be transmittan fftee computer’s
RAM to the graphic card to eventually show up omdhbreen.

Note:

Despite the processor’'s capacity, the Grabber awsgres image
data in real time in the main memory (RAM) of theé.P

Further processing of the data is dependant o€ Ei¢ of the PC.

The status bar further contains a counter thatalisgghe total number
of live images captured~(ames Captured

When the counter has reached 255, it automatidadgins a new
sequence starting with 0.

The status bar can also be used to indicate whétleeGrabber is
active or not.
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5.1 The parallel image processing

The demo program does not supported the paralegénprocessing,
but it is possibility to open the program severaless. If you use a
pciGrabber-4x4 variant with four decoder you caartsthe demo
program four times.

First the settings in the menBasic Settingsmust be set. It is
important to allocate every demo program one dacotetwo
programs have the same decoder it is possible tteg work
incorrect.

After that you must select the channel untheage SettingsFinally
theLive Imagecan be started.

The following should be noted! The pciGrabber-4xgdesi a PCI

Express-to-PCI-Bridge. This means that all videcoder operates
together on a PCI bus. The PCI bus works only engttabber card.
Through the bridge the PCI bus is linked to the EQpress bus. The
PCI Express bus works with 1250 MHz and is ableédaasmit about
250 MB/s. The PCI bus works with 33 MHz. So it igspible to

transmit 132 MB/s. So the PCI bus limits the datdume. At a

digitizing of one decoder the data volume represéatMB/s.

The calculation of the maximum data volume per deeoder
results (PAL):

Image size (max): 768 x 576

Numbers of bytes per pixel(RGB32): 4
Numbers of pictures pro second: 25
Numbers of decoders: 1

Sizex—— byte Mmlecoders: MByte equation 1
pixel S S
1 MByte

768:676:4Bytex05 = 442368

Are four decoders used S|multaneously, increasiegvblume of data
by a factor of four to 176.9 MB/s

768676:4ByteR5 4 = 1769 MDY
S

<

<
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To get a clear transfer of the data volume the mari data rate of
the PCI bus must not be exceeded. In addition fetysdistance of
~15% to the 132 MB/s must be adhered to. So theirmax data
without overloading the PCI bus is 112 MB/s

Numbers of RGB32 RGB32 RGB32 RGB16 Y8 Gray
decoders 768 x576 | 640x480 | 620x450 | 768 x 576 | 768 x 576
1 44,2 MB/s 30,7 MB/s 27,9 MB/s 22,1 MB/d 11,1 MB/s
2 88,5 MB/s 61,4 MB/s 55,8 MB/s| 44,2 MB/4 22,1 MB/s
3 132,7 MB/s| 92,2 MB/s 83,7 MB/s| 66,4 MB/$s 33,2 MB/s
4 176,9 MB/s| 122,9 MB/s| 111,6 MB/$s 88,5 MB/s 44,2 MB
Table 7 Example data volumes PAL 25fps
Numbers of RGB32 RGB32 RGB32 RGB16 Y8 Gray
decoders 720x480 | 640x480 | 580x400 | 720x480 | 720 x 480
1 41,5 MB/s 36,9 MB/s 27,8 MB/s 20,7 MB/4 10,4 MB/s
2 82,9 MB/s 73,7 MB/s 55,7 MB/s| 41,5 MB/d 20,7 MB/s
3 124,4 MB/s| 110,6 MB/s| 83,5 MB/s 62,2 MB/s 31,1 MB/s
4 165,9 MB/s| 147,5MBJ/s| 111,4MB/s 82,9 MB/s 41,5MB

Table 8 Example data volumes NTSC 30fps

If the 112 MB/s are not exceeded an unproblemadita dransfer is
possible. To see as in Table 7 and Table 8 it ®xmstny possibilities
to reduce the volume of the data.

1. Reduce the resolutio

2. Reduce the colour depth

3. Reduce the display regeneration rate
With the help of equation 1 can compute the datame and decide
which settings for the suitable application suits.
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Figure 25: Overloaded PCI bus

Figure 25 shows an effect which can appear withhigh data rate. It
iIs good to see that the whole picture becomes kstreEhe stripes
arise from the fact that some picture data in ateserh the capacity of
the PCI bus can not be written fast enough in thenmmemory. The
data which cannot be transmitted get lost, bectheseiideo decoder
cannot cache them. Only the “old data” are avadldbt certain ranges
of the pictures. In these ranges the “old picta@tare displayed and
So the picture becomes streaky.
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5.2 Demo Program Description

This section describes in greater detail the progras well as the
menus of the included demo program.

The Image Settingsnenu éee Figure 1B contains parameters that
influence image generation and depiction:

Figure 26: ,Image Setting“ Menu

The parameters can be configured before a live emaglisplayed,
although parameters cannot be configured while livages are
displayed.

The section entitledChannel Selectignoffers parameters for video
source types and channel selection.
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Click on either theCompositeor the S-VHS button to select the
appropriate signal type.

Composite Sources

Compositaefers to the BNC sockets (VD-011).

From theChannelmenu, select the appropriate input channel for
the connected camera. Note that the right decedslected.
Clicking on Search Channetllows the grabber to search for an
active input channel. The program configures thet hannel with

a video signal. This function can only searchesma decoder. To
check the whole card every decoder must selectraeha select
underBasic Settings

By using the extension boards VZ-012 16 video ispate
available.

S-Video Source

S-Video (or ,S-VHS") — Sources become designated with
MINIDIN. The image source is connected to the rouamdi DIN
socket.

The user can choose to display an image in colbefwusing a color
video source) or monochrome by using ttwdor and monochrome
buttons.

“Image Selection? found in the lower section of the window, can be
used to configure the size and resolution of thagen

The Image Resolutiorparameter is used to configure the image’s
resolution (= ,quality®)

The parameters divide into x-direction for the pirember and in
y-direction for the row number. Both values can deanged
separately using theee definedutton

Please note, that the image will be displayed destio(stretched or
shrunk) if the 4:3 ratio is not adhered to. (Thislttv to height ratio
arises due to television standards).
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The TV Format button prevents image distortion by automatically
adhering to the 4:3 ratio (width/height relatioqghiFor example, if
given the number of pixels, the number of rows ugomatically
calculated with the 4:3 ratio.

TheWindow Sizédutton can be used to extract a section of thgena
and display this section instead if tge whole pieton the monitor.

This section can be smaller than the viewing f&flh camera. If the
entire digitized field is to be displayed, then dkmark the
Image=Windowbox

TheWindow Size&loes not distort the image geometry becausenittis
a scaled section, rather then a cut out section.

Note:

Please note that scaling and cutting section psoogss run in real

time in the Grabber. The Grabber stores the inzegie is displayed

on the monitor. This is very beneficial because@U is not needed
for this function.

A brief explanation of similar television technologvill lead to a
better understanding of the buttdreddl, field2, full frame, and field
aligned.

A television image (normal video signal) is madeofipwo interlaced
images, so called half frames (fieldge€¢ Figure 1P These half
frames (fields) are consecutively generated innailai fashion and
then displayed on a screen (i.e. television).

The interlacing of the images reduces the flickggrthat can occur
with TV images.
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Figure 27: Creating a Full Image: Two Fields, Eaefith 7 rows

According to the PAL-norm, each signal contains 628s. The rows
are divided into field frames: the first fielddd, field1 with rows 1-
625 and a second fieldeyen, field2 with rows 2-624 An image

section is fully recognizable by one of its hakklfis. The image’s
vertical resolution is reduced by half, since theage is only
represented by 228 rows. (excluding the invisildes that precede
and succeed the image as well as test and data)réwsotal of

approximately 576 from 625 rows remain visible

Digitizing a field is time efficient; compare 20 rfar a field image to
40 ms for both fieldsfgll frame).

If the same field (i.e. the first) needs to be tizgd repeatedly, there is
a pause of 20 ms between the processes.

Digitizing a full frame can create a distorted iraafjthe object moves
too quickly. The object is in a different locationthe first field than it
Is in the second, creating a comb effect. The enay appear as
shown inFigure 20).
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Figure 28: Comb Effect That Occurs with Quick Mgvidbjects
The parameter described above can be changed dethe program.

With vertical resolutions smaller than 288 rowssikeasier to digitize
a field. Thefieldl (first, odd half frame) anfield2 (second, even half
frame) buttons can be used to manipulate the digitin of half
frames.

If the number of rows is larger than 288, then bistds must be
digitized. To digitize both fields, click ofull frame If a number
larger than 288 is entered intnage Resolutigrthen theull frameis
automatically selected.

Thefield alignedbutton doubles the number of displayed half frames
per second. This eliminates the 20 ms pause bettiredigitization
of half frames.

Optically frames, the image contents shifts a ha# up and down,
when consecutively displaying both half frames.

This occurs because the two half frames cannoinberlaced to form
a full frame. When configuringfield aligned the Grabber
automatically moves the second half frame one twaif, so that the
second half frame can properly interlace with thet fhalf frame,
creating a full frame.

This does not allow the jump effect to occur. Teomfiguration for

field alignedis also helpful when the user wishes to conseelytiv
digitize images with a maximum of 288 rows, at pidgpace (1 field

in aprox. 20 ms).

If the horizontal resolution is smaller than 36&dPithe checkmark
came Lowpass should be set.
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This Lowpass will smoothen the in size reduced ndthe Lowpass
will automatically be activated if the resolutianamaller matically be
activated if the resolution is smaller then 360ePiand otherwise
deactivated.

Window Positioncan be used to determine the position of the image
window contained in the above mentioned image sectiThe values
represent the position of the upper left-hand corme order to center
the image in the TV screen, check mark the box tuesgnter

The parameter moves around cut out the sectiorhenain entire
image. Therefore, can the cut out section only beed around if it is
smaller than the entire image.
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5.3 Image Control

During the displaying of a live image the image tcoinwindow can
be opened by selectinignage-Live Image ControlThe dialog box
shown inFigure 21 will appear. With the help of slider controls the
values of brightness, contrast, color, saturatiot laue are adjusted.
The values are immediately applied to the Grablger,that the
corresponding effects can be registered in theithage.

Figure 29: The Image Control Window

For the adjustment of the color saturation two matare available:
saturation U and saturation V. This allows sepanagémipulation of
the saturation in the red- and blueviolet regisee(section 2)4With
the control box U=V both controls can be unitedtHis way you are
able to change the color saturation without mamaind the color
tone.

52 PHYTEC Messtechnik GmbH 2008 L-720e_0



Start-Up of the Grabber with Demo Programs

The hue control makes only sense for the NTSC-system. ¢bgrol
serves for the correction of the color tone, inecasphase shift has
occurred during transmission. Those interferenceam only be
present in NTSC-systems. The PAL-system correct®r ctone
failures automatically, so that the hue control hagffect.

Note:

Modification of the hue (i.e. white balance) caruaty be done on
NTSC and PAL systems by moving the saturation sicgeparately
(in general it is better to midify the white balanat the camera or
video source if possible).

5.4 Additional Functions Under Image

Using theSingle Imageentry, a snapshot is taken and displayed on
the screen. In this mode, the Grabber only peorome
digitization.

The parametdmage Settingdefines the image.

Using the parametdtive Image a live image can be displayed on
the monitorImage settingslso defines the image in this mode.
Snapshots can be taken during live operation ugiagnapshot
option

The current image will be displayed in a new winddwultiple
shapshots can be made.

Snapshot-Windows that appear on the screen arematitally
numbered.

Using the pre-configured parameters Image SettingsOpen
Image on Startenables a live image from the video source to be
displayed on the monitor after every program start.

Adding the demo program to the auto start groupblesathe
computer, after start-up, without intervention frahe user, to
display a live image, with the pre-configured pastens, on the
monitor.
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5.5 Crosshair function (Overlay)

Several types of crosshairs can be overlayed initeeimage. This
can be useful to a center a objet in the middefimage.

The parameters for this function can be found unidemenu option
Effects All of the cross hairs, or a combination of themsan be
overlayed in the image.

5.6 Special Functions

The demo program offers several special functionsanipulate and
analyze image contents.

Display Histograms
Histogram enables a histogram to be calculated from a static
image, i.e. an image obtained using 8mapshaot

A histogram provides the distribution of the grey-color values
of an image.

The relative Frequency of the corresponding intgngalues are
represented by brightness, as well as the inte(s@gFigure 23.

Figure 30: Histogram
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The X-axis includes the values between 0 and 238ing the check
boxes in the histogram window, the curves of grejues, or the
separate color values, can be turned on/off.

Caution:

A histogram can only be created from a static imagel not from a
live image. To create a histogram for a live imageu must first
create a static image using the snapshot function.
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Analyzing Colors:

Selecting theColor Meter option opens the window shown in
Figure 24

Figure 31: Color Meter

The color meter option only functions in the limeage display.
The color meter displays various color models Far tolor values of
pixels embedded in the center of the image.

A small crosshair that appears in live image in@isdahe center of the
image.

The RGB model displays the color values for regegrand blue as
pointers and number values on the intensity bar.

The YCrCb model displays color values as color bamsl in a
coordinate system.
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Thus, color fading and changing can be observed ameextended
period of time.

The Resetbutton erases the existing coordinate graph aedtes a
new graph.

The HSI model displays the color values in a ccolorle. The length
of the vector indicates the saturation level, amel direction of the
vector indicates the hue. Brightness is displayed gauge at the
bottom of the window.

Each value is also numbered.

Displaying Color Bars:

Select theColor Barsoption in order to test the Grabber.
The color bars are generated from hardware and tm®tdemo
program. The number of bars displayed dependszenadithe chosen

image. All color bars are displayed with a horiabntesolution of
aprox. 515 pixels.

Arithmetic Operations on Static Images:

The Arithmetics menu option provides some simple arithmetic
operations on static imagesegFigure 29.

For example, images can be added, subtracted,pfredtior divided
pixel by pixel. In addition, a constant can be ablde each pixel
(brightness changes) or the constant can be meattiplith each pixel
(contrast change).
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Figure 32: Arithmetics Menu

Images to be manipulated can be selected Bonrce Image and?2.
The number behintimage#corresponds to the number of the image
window.

Arithmetic operations can be selected fromlthagesentry. The user
can also choose to perform an absolute calculation.

When performing an absolute calculation, negatiaéues are not
allowed. Eventually these negative values will thgpa meaningless
and incorrect result.

Under theConstantoption, a constant can be added to each pixel
(changes brightness) or can be multiplied with epiciel (changes
contrast).

All arithmetic operations are normalized. This mportant if the
result is expected to be outside of the displaymige of values.
(Each color channel has a range from 0 to 255).pfiple, values
greater than 255 are set to 255, and pixels withegaless than O are
set to 0.
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This prevents, for example, the creation of whiteges caused by
multiplying pixels.

The normalization factor can be selected fr@mutions pull-down
menuunderType Casting SettingdseeFigure 26).

Figure 33: Selecting the Normalization Factor

The actual value is displayed in the bottom sectibthe Arithmetic
menu.

Caution:
Incorrect settings of the normalization factor wilbrovide
unsatisfactory results with arithmetic operations plack or white
images).

The Add Live Image®ption enables up to 1000 consecutive live
images to be compiled into a single image.

The desired number of images can be selected uddeons /
Addition SettinggseeFigure 27).

Figure 34: Number of Images
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This feature can also be used to reduce noiseslevieén recording
images or to reduce the resolution of moving olsjeatcomparison to
the background.

After the addition process the resulting picturenasmalized so that
the original brightness is retained.

The length of the process depends on the numbienagfes that were
added and the capability of the computer.

The operation’s status is displayed as a percembattpe lower section
of the window.

Caution:

In order to ensure that the brightness for addezbes has the same
quality as single images, the parameters for th@ban of images
change simultaneously with the normalization fa¢tgpe casting).

The normalization factor must eventually be re-gured when using
additionalArithmeticfunctions.

Option Port Test:
The menu FeaturéBgst Hardwarecontain the subitem Option Port.

Figure 35: Option Port Menu
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This Menu permit to control the 1/Os on the OptRort (X300). It is

possible to turn the 1/0Os on or off further it pbs to set the 1/0Os as
an input.

Jumper reading:

Der Menupunkt Featuréls#st Hardwarebeinhaltet den Unterpunkt
Option Port.

Figure 36: Option Port Menl (Jumper)

In this menu it is possibly to read the statesha fjumpers. If no
jumpers are equipped on I/O 8 to 11, they are gh level. They are
red marked. If jumpers are equipped the red selecfoes out.
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5.7 Storing Images, Ending the Program

The menu optiorrile enables users to store live images (snap shots),
static images and arithmetically processed imagbks. optionsSave

or Save asllow the images to be saved with an index nungpen

by the program, or with a name given by the user.

The images are saved in bmp format and can be diewe processed
with any graphic program.

The Closeoption consecutively closes static images as agethe live
window.

Exit closes and leaves the program.

5.8 Getting Started with Linux

For the pciGrabber-4x4 can be used the BTTV-drilfdiis driver is
already included in most Linux distributions. Yoancwork without
special driver. At the moment the driver must bk stistomised by
hand. Please, read the FAQs under www. PHYTEC.de.

Hints:

- The use of the PCI Express-to-PCI-Bridge can c#husethe PCI
bus allocation for the devices not fit, becauseukimpdate these
not independently. The devices must be relocaté@. Jraphics
card can be configured with the SaX2 function awatieally or by
hand in Xorg.conf. If further information is needaldase ask your
Linux provider.
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6 Driver Software

This section gives you the information how you caccess the
pciGrabber-4x4 with your own program.

The driver library provides you with a collectiof fonctions, which
are able to configure the Grabber, which can irgthe status of the
Grabber and start the digitization.

Software drivers for different operating systenes arailable.
In this manual drivers for

Windows XP/VISTA
Windows NT 4.0
Windows 2000

are explained.

Note:

In order to obtain the newest information regardimg driver and the
availability of additional drivers, please reegadme.txt (This file
can be found on the installation CD.)

The next section describes the technical featurdbeoGrabber and
explains television norms in greater detail foredtdér understanding
of the Grabber's functionality.
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6.1 Technical Basics

6.1.1 Block Diagram of the pciGrabber-4x4

Figure 37: Block diagram VD-012

Figure 29 shows the block diagram of the pciGrabber-4x4. The
composite input signal is connected to a 9:1-vinedtiplexer, which

is controlled via the PCI-Bus. The following A/D+oeerter digitizes
this signal. All image sources can be used, whidvide a color
video signal corresponding to the CCIR- standawiL,,B,D,G,H,)*,
.NTSC (M)".

In Germany image sources generally provide PALa®gNIn this
manual we assume that always PAL-signal sourcessa.
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Figure 38: Block diagram VD-012( part 2)

Via the S-VIDEO-input luma- and chroma-signal cam supplied
separately (for example from a S-Video-camera &HS-videore-
corder). For the spectral component of the colorseparate
A/D-converter is used, which improves the qualityhe image.

Also black/white videosources can be connected foe t
pciGrabber-4x4. The processing of grey scale pastwrith 256 grey

graduations is already provided in the Grabberaamdbe activated by
software. Applying black/white sources, the shagsnef the image

can be improved by deactivating the luma notcerfitty software.

After the A/D-converters follow operational compate which

decompose the data stream of the image into itpoasnts: After the
chroma-demodulator the data are separated accotdifgightness.
(Y) and color portion (Cr/Cb). Subsequently follovise digital

correction of brightness, contrast, color saturatamd the size and
resolution of the image.
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The following video format converteproduces the data formats,
which are provided by the pciGrabber-4x4. Via aadatltiplexer the
required format is selected and stored in the 6@ BIFO memory.
The FIFO is an interface to the following PCI-bagerface, which is
responsible for the data transfer through the RGI-b

The PCI Express-to-PCI-Bridge changes the PCI busan PCI
Express bus.

The image data are transferred by DMA to the magamory of the
PC. For each field a separate DMA-channel is u$kd.transfer can
be organized in different ways. For this reasgrxal instruction list
for each field is used, which is denot&®SC-Program,for the

PCI-controller of the pciGrabber-4x4.

Via the PCI Express-controller the access to ltdeal registersis
managed. This allows the adjustment of the parasefehe Grabber
and the acknowledgement of the actual status. fEgisters are also
used to actuate the 1/O- lines defined by the used to drive the
I2C-interface integrated in the Grabber.
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6.1.2 The Videosignal and Digitization

The standard videosignal, which is processed bysttadber, contains
625 lines, which are divided into two fieldsegFigure 30. The first
field (odd field) contains lines 1 to 313, the satdeven field) the
lines 314 to 625. The fields are interlaced, ineori reduce flicker of
the TV-picture. In special respect line 314 folloafter line 1. Besides
various retrace- and blanking lines, the videodigoatains lines for
control and data purposes and lines for videotefrimation, which
restricts the actual image size to two fields a8 EBes.

Figure 39: Interlacedlimage (Example with 9 Lines)

Each field is built up within 20msec. One field yides already the
whole image, but the vertical resolution is redutedhe half. For
many applications this might be sufficient, so thé#ter 20 msec a
digitized image is already available. In case it tthe resolution in
X-direction can also be reduced, we can obtain mage without
distortion. However a reduction of the resolutionX-direction can
not speed up the digitization process, since the base is fixed.

If the full TV-resolution is required, time has &apse until both
fields are digitized (40 msec). Both fields foll@ne after another.

In order to make the interlacing of both fields sibke, the last line of
the odd (the first) field, is reduced to the halferefore the first line
of the second field contains only the half line.
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Figure 40: Fields and Frames

For fast moving objects it might happen that theetibetween the
digitization of the first and second field is samdpthat meanwhile the
objects have moved some distance and both fieldst doatch
anymore, which will cause some remarkable blurrfagy. this reason
guite often only one field is used with a reducesbiution.

Figure 41: Moving Objects Cause Comb Effects
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6.1.3 Transfer and storage of color

Color and brightness are always separated forrémsinission by the
TV-systems. Transmitted are the brightness (lungaadj Y-signal)
and the color differential signal (chroma signdlhis signal defines
the color of a pixel by the color tone and coldusation.

The TV-standards reduce the bandwidth of the cdignal in

comparison to the brightness signal. The color gixeel is more

‘blurred’ than its brightness. This corresponds faainter, who at first
makes a sketch with a sharp pencil and then cthwrsareas with a
broad brush.

The Y-bandwidth of the PAL (B,G,H,l) - system isMHz, and the
bandwidth of the chroma signal is 1.5 MHz.

The chroma signal is also denoted as U/V signaP#k standard or
Q/l-signal for the NTSC standard. V- and I-signatfide the
reddish colors, whereas the U- and Q-signal deteebluish-violet
colors. Altogether we speak from the Cr/Cb signal
(chroma red/ chroma blue).

With the triplet (Y,Cr,Cb) the brightness and colofr a pixel are
completely defined. These values are ready to bd wsthout further
evaluation for image processing in respect to comognition or
color control.

Frequently the definition of a pixel is preferredthe red, green and
blue (R,G,B) notation. The transformation according_CIR-recom-
mendation for PAL is achieved with the following tme

R 1 0 1371 -19145
G =1 -0338 -0698 11656 x
B 1 1732 0 - 237,75

R, < C <
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The pciGrabber-4x4 is able to convert the imageto ithe
RGB-format and stores the RGB- color triplets ie themory. This
format provides a good base for further processing.

Often the YCrCb-format is more suitable for storagetransfer of
image data, since the data volume is less. Instédldree Byte only
two Byte (one word) are required. The lower eighs ltontain the
brightness and the eight upper bits specify therqmbrtion (Cr/Cb).

For each Y-value alternatingly only one color pmmtiCr or Cb is
associated. So each pixel has only one part of adformation either
the red or blue portion. The missing information && obtained from
the neighboring pixel. The color is transferred atored only at the
half resolution of the brightness. Since the badtiwiof the color
information is already reduced by the TV systens frocedure does
not mean a real restriction. This data format isoted asYCrCb4:2:2.

The first pixel of each line delivers Y1,Crl/2, theecond
Y2,Cbl1/2 etc.

For the correct recognition of the color informatiof an image, four
subsequent fields are required to be digitized.rdfoee it is not

sufficient to connect the video source only forhers period or to

connect the videosource only for the duration efdigitization of one

field.

In addition the recognition of a field might not skocorrectly at the

beginning, in case another not synchronized sifpeah a camera is
applied. In case of fast switching between two algsources the
digitized image might be incorrect and it is recoemaled to observe
some time delay.
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6.1.4 Data storage by DMA and RISC-Program

This section describes the transfer of the dathdganain memory and
the storage of the pixels to the addresses spedifi¢he user.

As mentioned before, the transfer of the data e®mplished via two
DMA-channels, one for the odd and one for the eedd. During the
time of digitization the DMA-controller of the pcr&ber-4x4 is con-
trolling the PCI-Bus and isnaster The data are transferred in real
time along the PCI-bus to the main memory. Thigassible because
of the high transfer rate of the PCI-bus.

The picture data are sent in real-time over the B@ to the PCI
Express-to-PCI-Bridge. From there the data are seet the PCI
Express bus and will transmit into the main memaityis is possible
by the high transmission speed of the PCI andB>@tess bus.

Delays of the data transfer or for time intervdle PCI-bus is not
available to the Grabber (that means some otheicekvwecome
master), are bypassed by a FIFO-memory. This allomig a short
time span to bypass the blocked bus, since otherais overflow
might occur and portions of the image are lost. g is controlled
by the parameteMaximum_Latencyand Minimum_Grant of the
PCl-board. If required, this parameters have tadepted to the data
transfer rate, to the system configuration andhéobtus performance.

The pciGrabber-4x4 is very flexible concerning tterage of the
data. The user can specify destination and forrh#ieodata within a
certain scope. For this a mechanism is requiredsdparate the
continuous flow of data into partitions and dirébe data to the
required addresses.

This mechanism is accomplished by the pciGrabbdrwiixh the help
of the pixel instruction list This is a RISC-program, which drives the
DMA-controller correspondingly.

This RISC-program has to be written by the user randt fulfill the
required tasks and has to match the data and ifwaget. So the

74 PHYTEC Messtechnik GmbH 2008  L-720e_0



Changes to the pciGrabber-4 and Compatability

program has to be specified according to each enobivhich implies
that the RISC-program is created during run timéhefuser program,
since often the parameters (for example the sizbefmage) which
control the RISC-program, are variable or not aldé prior to this
time.

The software driver delivered with the pciGrabbr#-4Acreates the ap-
propriate RISC-program automatically with the atient of the im-
age size. This process is transparent to the uegrgm.

Nevertheless this feature should be in the consciofi the
programmer using this driver software.

Figure 33 depicts this scheme. For image size and data format
selection the user program applies the funcsen image()of the
driver. The driver starts two actions: first theaige size is set in the
VideoScalerby values in the local registers of the Grabber thia
PCl-bus. This implies, that the pciGrabber-4x4 weahe correct
image size and the data flow has the correct foandt provides the
appropriate  synchrony signals. In the same way the
DataFormatConverteis adjusted to the correct format. This implies
that the flow of pixel data to the FIFO has thereotr format
(for example RGB).

The second action of the driver software is thatooa of a data flow
appropriate to the RISC-program, which is storethexmain memory
of the PC. The DMA-controller of the pciGrabber-dis4Anotified of

the starting address of this program. During digtion, the
DMA-controller receives the RISC-commands in segeeby DMA

from the main memory and executes those commandistanes the
data according to those instructions.
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Figure 42: Pixel- and Control Data Flow (Overview)

The flow of data via DMA-access is directed to thain memory to
the address specified by the RISC-program. Thigemddregion is
reserved by the user program (e.qg. the definiticeri@ys).

The regions might be defined - as shownFigure 33 - as two
separate regions, one for the odd- and one foeveea field, or only
one region, which is provided for the whole framé ihe
pciGrabber-4x4. The different options are seledtgdh parameter in
the set_image(¥unction, which influences the creation of the RIS
program via the driver.
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Since the user program defines the address regioksows the
position of the memory regions and might mark thmna pointer. In
this way the access to the data can be accomplighiedut using the
driver.

The driver provides information of the status, whicdicates the end
of the storage of the image in the memory, so dh#is time all data
are available.

This mechanism guarantees a fast access to the Tdagorocess is
real time regarding to the standard TV format. ther digitizing of a
field it takes a time of 20 msec and the digitizmiga whole frame
lasts 40msec. In some cases a time delay mustdeel 4d get the total
time from the demand of the image to the end of diggtization
process.

This additional time might arise from waiting foret appropriate field.
For example, if an even field is demanded, butdamera has just
started scanning an even field, so it is necegsamait until this field
and the next following odd field are finished. hetworst case a delay
of 40msec (two fields) can be expected. Now theatetad field can
be digitized, which will last another 20msec. Dgrithe following
20 msec nothing will happen in this memory regimte the odd field
will be received. The next 20msec a new even figldtored in the
memory. It must be considered that the old inforomatwill be
overwritten by the new information, otherwise thentent might be
interpreted incorrectly by the software especitdlymoving scenes.

Now we consider the case of digitizing a whole feaim one memory
region. Here the same effect might occur but in esodifferent

fashion. After 20 msec digitization the informatifor an odd field is

completely available and therefore all odd lines defined, but the
even lines are not defined. During the followingr2fec the data for
the even field are received. Therefore there igime, which is not

used to transfer data to the memory except fobtarking interval.

So there is always a point (X,Y) where old and nefgrmation are

stored adjacently, so that a mismatch will show up.

PHYTEC Messtechnik GmbH 2008  L-720e_0 77



pciGrabber-4x4

6.2 Driver for Microsoft Windows

When executing the installation program for the téws demo
program, the files are downloaded and stored tohtrd disk. The
structure of the file directory is similar tagure 34 The window on
the left-hand side displays path names. These pathes can be
edited during installation in order to create ugggcific names for the
system. The libraries andclude files to be compiled are located in
the labeled subdirectories.

Figure 43: Directory for Window’s Driver
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6.2.1 Requirements

Programs for the pciGrabber-4x4 can be createdh thi¢ help of
various development environments.

These newly created applications will work with tWgindows
XP/VISTA™ and the Windows NT4.0/2000 operating systems.

Caution:

The device driver and corresponding DLLs must bgiexb into the
Windows main directory in order to implement theGrabber-4x4 in
a Window's operating system. In addition, the eaystriver must be
registered into the registry table.

Phytec’s installation program automatically copilee device driver
and DLLs and registers the system driver. Theegfall the
requirements for operation are fulfilled.

Creating corresponding installation routines isoremended when
installing newly created applications onto othempaters.
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6.2.2 Application of the Device Driver for Windows NT4.0

Because the pciGrabber-4x4 accesses by DMA acodhs memory,
it is necessary that it concerns physically attdcaed continuously
addressable memory. Because of that the physioaiynories which
acts as an image storage must allocate. Moredwverdiiver permits
the access to the registers pciGrabber-4x4.

In order to implement Windows NT4.0 with user sfie@pplications,
use the included installation disk from Phytec.

These applications can be found on the installa@, in the
PCIGRAB4\DRIVER\WINNT40 directory. The files stored in this
directory can be copied to a disk and run with aggalications.

The user also has the option to create an instadl@rogram specific
to user needs. When creating this program, plésdse note of the
following points:

The driver must enter the Windows NT4.0 system i register.
This can be done in the following manner:

The PCIGRABBER4.SY8le must be copied into the directory
labeled<Windows>\System32\drivers.

The driver is then entered into tReqistry Table:

Use the REGEDIT program (located in the WindowsN€atory).
Scroll down the directory tree
HKEY_LOCAL_MACHINE/System/CurrentControl8etl select
ServiceqseeFigure 39.
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Figure 44: Windows NT Registration Editor

Open theServicesfolder. Select thé=dit/New/Keypull-down menu
and a new key will be created. Name this new kmyGrabber4, as
shown inFigure 39

Figure 45: Entering a Device Driver
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Now configure the new key group and mark the entvigh
»pciGrabber4"as shown irFigure 40.

Select theDWORD valuecommand from theEdit/New pull-down
menu. A new entry namedgw Value #1'will be created within the
»pciGrabbef key.

Change this name irSgart". Right click on the newly created entry
and selectModify. In the dialog box that will appear, enter the
number 2 into thé/aluefield. Select theDWORD valuecommand
option from theEdit/Newpull-down menu. Change the description in
» 1YP€ and enter a value of 1.

Similar to the previous DWORD entry, sel@tVORD valudrom the

Edit/Newpull-down menu and enter a value of 1 fé&rrprControl”.
The end result should look similarEagure 40.

Figure 46: Configuring the Driver
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After restarting the computer, the driver is auttoadly loaded when
starting Windows NT.

Caution:

The device driver must also be removed when urlmgauser
programs. Erase the entry from the Registry Tasld from the
system directory.

The driver reserves 1.2 MB for the pciGrabber-4r4the main
memory. The memory space is not available forradipplications.

Caution:

Pay careful attention when changing the registityien If an error
occurs while making these changes, the configuratican be
permanently damaged. This could render the Winddivoperating
system inoperable.

For simplicity, it is recommended that end userglément an
install/uninstall program, since all of these tagks automated.
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6.2.3 Application of the Device Driver for Windows 2000 /XP /
VISTA

Similar to Windows NT4.0, the device driver allcesit physical
memory for storing images. The driver also alloaexess to the
Grabber’s register.

Reserving memory space is only possible with aadedriver under
the Windows 2000 operating systems.

The driver also transforms linear memory addresses physical
memory addresses.

User programs do not have direct communication Wl driver,
instead access is provided by DLLs.

Phytec’s installation disk is recommended for opema of the
Windows 2000/XP/VISTA driver with user specific dipptions.

These applications are located on the installat@id under the
PCIGRAB4\DRIVER\WIN2k _98directory. Files from this directory
can be copied to a disk and applied to user apjuita
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6.2.4 Application of the DLL

The DLL provides communication between user progrand the
pciGrabber-4x4. The DLL configures the Grabber atwhtrols
digitization events. In addition, the DLL allowscass to the data of
digitized images stored in the main memory.

Caution:

The DLL is not linked to the user program, but iked during
runtime. Therefore, the DLL must be available e tWindows
system directory during program runtime.

In addition to GR4CDLL.DLL the following DLLs areegessary for
operation:

MBVCRT DLL
CrL3D32. DLL
MEc42. DLL

Windows provides various API functions to dynamlicdink the
DLL. Load Library (...) is used to load the DLL and a handle is
subsequently returned for the DLL. The API function
GetProcAddress(...) provides starting addresses for various DLL
functions. In order to release DLLs at program,eradl the function
FreeLibrary(...). For more information, pleaseefer to the
development environment’s User's Manual/Data Shaet®fer to the
enclosed SDK source.
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6.2.5 Application of the Windows XP/VISTA™ Windows
NT4.0™ / Windows 2000" DLLs

In order to use the DLIGr4CDLL.DLL, the software developer must
define a function pointer for each function thallvee used in the
application.

Example:

Function to be usedWORD Get_Error(void)
Definition of the function pointer:
WORD (PASCAL * Ipfn_GetError)(void);

Use GetProcAddress(...) to obtain the relationship between the
function pointer and the DLL.

Example:

Ipfn_GetError = (WORD(PASCAL *)(void))
GetProcAddress(handle, ,Get_Error®);

The function can now be called with:
WORD Errorstatus;

Errorstatus = Ipfn_GetError();

Caution:

Check the value of the function pointer (return uealfrom
GetProcAddress) to be sure that it = 0. A valu@ ehsures that the
driver version installed on the user's computerpsufs the functions
and will return a valid handle.
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6.2.6 Programming under Delphi

In order to utilize the pciGrabber-4x4 with Borlabelphi for user
applications, the driver-DLL with function expofGR4CDLL. DLL"
should be employed.

To introduce the functions to the DLL in Delphi @@spondingJnit
has to be defined. Please pay attention to theciocalling sequence,
to guarantee the compatibility of the DLL. Defirfeetfunctions with
the typestdcall . In case of false declarations stack-overflows or
underflows can occur, which will cause a violatagainst protected
areas. In the following example a unit is defined:

unit grab4dll;

interface

{ The calling sequence 'stdcall’' defines the sequen ce of the pa-
rameter transfer to the stack and signals to Delphi that the

called function frees the stack region, which was u
rameter }

function Grab4_Get_Error: word;

sed for the pa-

stdcall; external 'gr4cdll.dll' name 'Get _Error;
function Grab4_ Max_Device_Number: word;
stdcall; external 'gr4cdll.dll' name
'‘Max_Device_Number’;
function Grab4_Data_Present(nDevNo: word): word;
stdcall; external 'gr4cdll.dll' name 'Dat a_Present’;
function Grab4_GetPictureBufferAddress(nDevNo: wor d;
dwBitsSize: Cardinal) : cardinal;
stdcall; external 'gr4cdll.dll' name 'Dat a_Present’;
procedure Grab4_Initialize(nDevNo: word);
stdcall; external 'gr4cdll.dll' name 'Ini tialize';
procedure Grab4_Set_Channel(nDevNo, nChannel: word) ;
stdcall; external 'gr4cdll.dll' name 'Set _Channel;
procedure Grab4 Start_Grabber(nDevNo: word);
stdcall; external 'gr4cdll.dll' name 'Sta rt_Grabber’;
procedure Grab4_ Stop_Grabber(nDevNo: word);
stdcall; external 'gr4cdll.dll' name 'Sto p_Grabber"
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procedure Grab4_Set_Image(nDevNo: word;

nOhpos, nOvpos, nOhsize,
nOppl, nOlines, nOColform
nEhpos, nEvpos, nEhsize,
nEppl, nElines, nEColform
nColsystem:word;
ninterlaced:word;
nSingleShot:word);

stdcall; external 'gr4cdll.dll' name 'Set

const
NTSC_M: word =0;

PAL_BDGHI: word =1;
SECAM: word =2;
PAL M: word =3;
PAL_N: word =4;
AUTO: word =05;
RGB32: word =0;
RGB24: word =1;
RGB16: word =2;
RGB15: word =3;
YUY2: word =4;
BtYUV: word =5;
Y8: word = 6;
RGBS: word =7,

implementation
{ DLL Functions }

end.

nOvsize,
at :word;
nEvsize,
at :word;

_Image;
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6.2.7 Description of the DLL in Existing Functions

The user can control all of the events in the pailBer-4x4 using the
functions of the DLL. The DLL can also read theuattstatus, as well
as configured values. These functions are destrilbanore detail
further on in this manual.

The functions have been divided into five groupseasier discussion.
The group number is shown in a black circle.

The functions are classified as follows:

Routines for Initialization / Calling up Hardware

This group includes routines that must be called bme prior to
using the Grabber, to ensure that the Grabber fiomst properly.
Also included are two functions that give inforroatiabout the
installed hardware and its capabilities.

Routines that configure the Grabber configureghergrabbing
process:

Functions from this group configure the Grabbertte connected
image source (camera). These functions also deternthe
appearance of the grabbed picture as an end resultnemory
(image size, color format, etc) The user shoukemene whether
each function is needed, and which parameters aeessary.
These functions may be called-up several timeangluthe
processing of a program (i.e. when the input chars®uld be
switched or if the image size should be changed).

Routines for Executing and Controlling the Grabbirgcess
This function starts the image digitization, morstthe Grabbing
process and ends digitization.

Routines for Configuring Image Parameters

Functions from this group enable configuration efameters, such
as brightness, contrast, saturation, etc. Thesetfans are not
necessary, but can be called at any time to adapfihal image to
user needs.
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Routines for Controlling the Option Port

This category includes functions that do not diseatfluence the
grabbing process, but rather deal with the featuséshe Grabber,
l.e. I/O port, I2C interface, etc. These functioreed only to be
called when a corresponding Grabber feature is enpénted.

Important:

In all the following routines the parameteDevNo is used. This
parameter identifies the desired pciGrabber-4xAeratlecoder. The
number of the installed pciGrabber-4/decoder carmdtermined by
the functionMax_Device_Number()
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Compatibility to the pciGrabber-4

The driver is basically downwards compatible. Paogs for the
pciGrabber-4, pciGrabbempius and pciGrabber-&xpressworks also
with the pciGrabber-4x4.

But pay attention, the forerunner work with an eliént kind of
Option Port and the numbers and mapping of vidgouts are
different.

Functions that are not compatible with the oldévetrversion for the
pciGrabber-4 are denoted with a star)(

Please take note of the functions with avhen adding new features
from the pciGrabber-4x4 to existing applications.

Most functions are compatible with the pciGrabbgakhough some
functions may not be used due to non-compliancé \We&irdware
requirements. In any case, the new driver versimuld be used with
new applications.
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Evaluation of the Error Messages

WORD Get_Error(void);

Returnvalue:

0 =no error

1 = device number not found

2 = bad register number

3 = initialization failed

4 = Grabber not found

5 = unknown parameter value

6 = not supported

7 = newer driver version required (update)
8 = no PHYTEC grabber card found
9 = no acknowledge

10 = invalid address

11 = write access denied

Each execution of a diver function should be chdckeit was

successful.

For this purpose there is the functi®at Error.

Immediately after the execution of the functione timternal error
variable of the driver is set to the actual status.

This variable is available to the user program tha& function
Get_Error, so that a reaction to this error message carnroccu

The investigation of the error variable is possihistii a new
execution of a driver function has occurred. Thes érror status of
the new function call is set.
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Obtaining the Version Number of the DLL

DWORD GetVersionNumber (void);

Return value: Version number for the Grab4CDLL
HighWord: Major_Version_Number
LowWord: Minor_Version_Number

The version number for the Grabber-DLL can be olat@iusing these
return values.

Note:

Test the version number and ensure that when ugim
pciGrabber-4x4 the Major_Version_Number is lardemt or equal to
4.
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Determination of the number of available
pciGrabber/Decoder

WORD Max_Device_Number (void);

Returnvalue: Number of pciGrabber found

This functions specifies the number of pciGrabbet-th the system,
more precisely the numbers of decoders in one syste

VD-012 four decoder
VD-012-X1  four decoder
VD-012-X2 two decoder

This is required, because PCI-/PCI Express-deaoesiot configured
with jumpers or other hardware, but are assignednaatically an
addressing region, by the PCI-BIOS. With the hdiphe PCI-BIOS
the address region can be determined for each &ralalod. If several
cards are installed in the system, the addressesetnrned in a
sequencesge also section 2.1).

The user has not to care about addresses or addgess when
using the driver. Those are converted internaltp olevice numbers
= nDevNo). Each pciGrabber-4x4 card in the system is assigm
unique device number during generation of the Gealgtass. It can
not be predicted for certain which number is assigto which card,
since this depends on the topology of the bus hadunction of the
BIOS.

In order to drive the different pciGrabber-4x4 ipdadently by the
software, the device number is transferred as patemwith each
function call.

The functionMax_Device_Number() is applied to find out how many
pciGrabber-4x4 are installed in the computer. Tigldst permissible
device number is returned. At the same time thithés number of
grabbers in the system, since the lowest devicebruml.

If the returned value is 0, the PCI-BIOS did nomndfi a
pciGrabber-4x4.

FornDevNo only values between
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0 <nDevNo <= Max_Device_Number()

are accepted.
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Initialization of the Grabber and driver after acti vation

void Initialize(WORD nDevNo);

This routine initializes the Grabber and the drisaftware after
turning on the system. This routimsust be called before the first
access to a decoder. That is for the variant VD-@1@ VD-012-X1
the function must be called four times. For the ¥I2-X2 two times.
This initialization must be carried out for eaclpaeate Grabber to be
used. This means, thétitialize has to be called for all permissible
values ofhDevNo.

Reading Information on the Installed Grabber

short Read_Grabberinfo(WORD nDevNo, WORD winfoType)

winfoType: specifies which Grabber feature will be called

return value: Value of the specified feature

This functions delivers information on the hardwane order to
ensure optimal adaptation of the applications éoGinabber.

This function can also be used to define the nurob@rput channels
that the Grabber will support and the channel seleadialog can
conduct a field test.

The properties are returned with numerical valfies{ type WORD).

The key number is described in the entries of teaddr file. The

header file is located after the installation cf tkemo program in the
subdirectory “include” of the chosen directorytbé demo program.
The header is called Grab4DLL.H.

winfoType can be used to select which information will bdezhl A
description of the parameters is also includechenlleader file. If a
parameter is not defined, then the function ret@nslue of 1. An
error status has a value of 6 = ,NOT_SUPPORTED".
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The following parameters can be called:

GRABBER_TYPE: Specifies the type number of the Grabber. The
return value is numeric, and the Header file
includes a description. For example:
Read_Grabberinfo (1, GRABBERTYPE) = 11 :
Therefor, Grabber number 11 is VD-012 Decoder
1.

MAX_CHANNEL : Returns the number of composite input channels.
For example, for VD-012 = 4.

Note:
The call-up features can be expanded with newer warsions. Any
available information can be found in the Header: fi

Read Grabber Name as a Text String

WORD Read_OrderCode (WORD nDevNo,
unsigned char* sCodeString,
DWORD dwSizeOfString)

*sCodeString: Pointer points to a declared string
(25 Bytes min). The function writes
the Grabber name into this string.

dwSizeOfString:  Size of the reserved array

return value: Error Code

This function allows the Grabber’s description #orkad in clear text.
A string denoted with zero transmits the name orbrer for the name
to be transmitted, a character array must be redeand a pointer
must be handed over to the arraydGodeString. The available
size of the array is given by the parameiesOfString
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The size should be at least 25 characters.

If the type description does not fit in the resenagray, the function
returns the value 5, an error code.

The type description corresponds to the order nunmba card does
not have any clear text information available tog triver, the string
.TYPE CODE=xx" is returned. Xx = encoded type nuwnb
(see Read_Grabberinfo

Note:
If the pciGrabber-4 (VD-007) or a related produtcalled up, then
the error code 6 and the string ,,VD-007 or compatiis returned.

Grabber setting to the color-system

void Set_Color_System(WORD nDevNo, WORD nColSys);

nColSys: Code for color system

With the functionSet_Color_Systemthe Grabber is configured for
the color system used. Clock frequency and inpgtsters of the
video processor are set accordingly. The user ebattsfor nColSys
predefined constants:

PAL_BDGHI configures the Grabber for the application of
PAL-video sources.
NTSC_Mconfigures the Grabber for NTSC-sources
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Recognition of the video format

WORD Get_Video_Status(WORD nDevNo);

return value: 0 =525 line format (NTSC / PAL-M)
1 =625 line format (PAL / SECAM)

This function provides the recognition of the videymat of the
camera at the selected channel, and distinguishib® isource is a
NTSC- or PAL/SECAM-system. The distinguishing featus the
different number of lines for both TV-systems. FHoe recognition, it
takes 32 consecute fields from applying the imagerce, until the
identification is finished.

Configuring the Composite Mode (Composite Inputs)
void Set_Composite(WORD nDevNo);

Calling this routine switches the Grabber onto tbenposite mode.
The chroma ADC is subsequently switched off and Itimea notch
filter is activated. This mode must be configuvdten the composite
signals are to be digitized.

The composite mode must be selected for all standameras
(black and white, or color). These cameras do hete S-Video
outputs to connect them to the Grabber. Compasteeras are
connected to the Grabber via, i.e. the WK-037 amel WK-039
cables. The composite mode is configured duringndsrd
initialization.

Note:
Set_Channemust be told in which channel the image will bgitizied
after callingSet_Composite
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Configuring the S-Video Mode

BYTE Set_S VideoEx(WORD nDevNo, BYTE input);

Input: MINIDIN = Mini DIN socket is the input
AUTO = automatic configuration

Return
(a) input = MINIDIN or COMBI

SUCCESSFUL = no error occurred

NOT_SUPPORTED = pciGrabber-4 (old model) and
the COMBI parameter

(b) input = AUTO

MINIDIN = Memory storage from the Mini-DIN
socket

COMBI = Memory storage of the COMBI socket

NO_SIGNAL = signal not found (AUTO mode)

The video processor's second ADC must be activardien
connecting an S-Video source. The functteet_S Videoactivates
thechroma ADC The excessive luma notch filter in the Luma path
deactivated, creating a sharper image.Set S Video also
automatically connects the input channel to thei@&¥ input.

S-Video sources are color cameras that have aasmedput in order
to separate brightness and color signals. Theseeres can be
connected to a Grabber with either the WKO051 cable.

Caution:

An S-Video source can either be connected to tha BIIN socket or
to the lower HD-DB-15 socket.The S-Video source can not be
connected to both sockets simultaneously!

The function has a hand-over parameter that spscyihich socket
the S-Video camera is connected to AUTO is given as a parameter,
then the driver searches for the S-Video camel@ driver first tests
the Mini DIN socket for an active signal.
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If a signal is found, the Grabber is configuredhe Mini Din socket
and the parametemiINIDIN is returned. If an active signal has not
been found, then the Grabber tests the S-Videmesdar on the
Combi socket (second HD=DN-15 socket). If an a&ctsignal is
found on the Combi socket, then the Grabber isigordd to the
combi socket and the paramet®@MBI is returned.

If a signal has not been found at either of th&sts; then the Grabber

is configured to the Mini DIN socket and the retuvalue is
NO_SIGNAL.

Note:
The AUTO function does not work when the connectetko
source does not supply a video signal.
This function is not compatible with older driwesrsions.
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Configuring the Input Channels
void Set_ChannelEx(WORD nDevNo, WORD nChannel);
nChannel: Input channel to be configured @)...

This function is used to select the input chanfikeé signal is directed
by a multiplexer. The multiplexer is integratetbithe video decoder.

Values:

VD-012: Channel numbers 1-9 allowed
VD-012-X1: Channel numbers 1-3 allowed
VD-012-X2: Channel numbers 1-3 allowed
Note:

Configuring the input channels is not necessarynungng S-Video
sources! The functionSet S VideoEx()switches the channels
automatically.

Caution:

For the following reasons, when switching inputramas, stop inhibit
times are to be take care of until an image forrtee/ channel has
been digitized,.

Definition of the video signal normally lasts up 4dields before
synchronization is implemented and the color sysfanctions
correctly.

Due to DC voltage decoupling between the Grabbet tome
camera, different average DC levels on signal liaes present.
This can cause charge transfer effects while swigcaver.

The Grabber card’s AGC must first be configureth®new signal
level.

It is not possible to change channels from imagenage. The
user should adhere to inhibit times of at leastn8 This is
dependant upon the signal sources connected.
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Selection of the luma notch filter for black/white -operation

void Set. BWWORD nDevNo, WORD nOn);,

nOn: 0 = composite-signal at the input
(activate luma notch filter),
1 = b/w-signal at the input (deactivate luma notch filter)

If a black/white camera is connected to the Grabbeluma notch
filter is not necessary, which avoids disturbingoconoiré from the
brightness signalqross-Color-Effeqt

This function allows the activation and deactivataf the luma notch
filter by software. For b/w operation the deactivatof the luma
notch filter is wise, because you can improve thargness of the
image. In standard mode the luma notch filter tsrated.
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De-/Activation of the Interlaced Mode

void Set_Interlace(WORD nDevNo, WORD ninterlace);

ninterlace: 0 = Non-Interlace
1 = Interlace
2 = Field Aligned

This function indicates to the Grabber, that th@oming videosignal

iIs an interlaced or none interlaced signal. Thid wifluence the
vertical scaling filter. For a whole frame the optinterlaceand for a
field the optionNon-Interlaceshould be selected in order to reduce
artefacts from the motion.

When displaying only half frames, a 20 ms receasallys occurs
between the two digitization events. This is beeathe other half
frame cannot be displayed due to the half frameernag delay. In the
Field Alignedmode, the second half frame is internally moved @ye
a half row, so that the frame can fit onto thetffrsld. This method
allows a field to be returned in a 20 ms rhythm.

Because the half frame is altered during the aadatrfiltering, this
function is only suitable in a range limited for asering and
automation tasks.
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De/Activation of the AGC

void Set AGC(WORD nDevNo,WORD nCAGC, WORD nAGC,
WORD nChrush);

NCAGC: 0 =chroma AGC off
1 = chroma AGC on
nAGC: 0=AGCon
1 = AGC off
nCrush: 0 = none-adaptive AGC
1 = adaptive AGC

The pciGrabber-4x4 contains two AGCs. The commorCAgéntrols
the signal level of the composite- or Y signal aondtrols correspond-
ingly the input amplitude. In addition the chrom&® controls the
adaptation of the amplitude of the color signal #he AGC the mo-
dus Adaptive AGCis available. In this case the overflow bit of the
A/D converter is monitored. If an overflow occuastomatically the
A/D reference voltage is increased, which causemerease of the
input voltage range.

In general, operating the pciGrabber-4x4 with a-adaptive gain
control will suffice.

In some applications the adaptive AGC might caustidbances (e.g.
this is the case when working with absolute brigetnvalues). Then
the non-adaptive AGC should be used.

When using applications that switch between mudtiglameras
(i.e. video monitoring), the switch time betweenmesas can be
reduced, under certain circumstances, by usingtaeafpdGC.

Note:
The standard AGC mayot be switched off.
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De/Activation of the color killer

void Set_CKill(WORD nDevNo, WORD nCKill);

nCKill: 0 = color killer off
1 = color killer on

In case of b/w signal sources are connected toa sgstem, color
noise can be created. The color killer eliminates ¢ffect, by testing
if the color burst is present and if necessary,ctieates the color
evaluation.

It might be desirable to digitize a color signalttwia weak color
carrier, and the recognition of the color carrempt practicable, so
that only grey values are digitized. WniCKill = O the color killer is
turned off, so that the image is digitized witharobut it might have
some color noise.

For the default, the color killer is on, and switgh between
color- and b/w-sources is done automatically.

106 PHYTEC Messtechnik GmbH 2008  L-720e_0



Changes to the pciGrabber-4 and Compatability

Dropping fields/frames in a video Signal

void TemporalDect(WORD nDevNo,
WORD nDecField,
WORD nFldAlign,
WORD nDecRat);

nDecField: 0 = drop frame(s)
1 = drop field(s)

nAlign: 0 = odd field will be dropped first
1 = even field will be dropped first
nDecRat: number of the fields / frames to be dropped out of 50 (PAL)

or 60 (NTSC)

The pciGrabber-4x4 allows for continuous digitipatito select the
number of images digitized per second. Defaults®r@r 60 (NTSC)
digitized images per second (video-standard).

With the help of this function it can be determirfemlv many images
of the 50 or 60 images ageoppedduring digitization.

The other two parameters give instructions of timel lof omissions:
The parametenAlign aligns the start of the decimation with an even
or odd field.

The parametei DecField defines whether decimation is by fields or
frames.

Example (PAL/SECAM):
nDecField=0, nDecRate?2
The reduction refers to frames. From 50 images d&we omitted.
The images 1-24 are produced as usually, then agans omitted.
Images 26-49 are produced and then again one imageitted.
nDecField=1,nDecRate25
In this case 25 fields are omitted of 50. The resll be, that each

second image will be produced, so always the sastek tiype will
be omitted. Which field will be omitted first, deps on nAlign.
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Flip Image Vertically

DWORD FlipPicture(WORD nDevNo, unsigned char flip)

flip : 0 = image is stored upright
: 1 =image is flipped vertically (default)

With this fuction, the vertical orientation of tireage in the memory

can be set:

flip = 0

The image is stored upright. This
means, the lowest image memory
address contains the upper-left
corner of the image:

flip=1 (default)

The image is flipped vertically before it
is stored in the image memory.

The lowest image memory address
contains the lower-left corner of the
image:

This might be useful, if image date are
processed in BMP-format.

Important:

The setting of the vertical image orientation wiipPicture()

must be done before th®et_Image(} function ic called. The
settings takes affect not bef@et_Image(js called.

To change the settings while the grabber is runnirwas to be
stopped first. Then the setting can be changealing the
command sequenddipPicture() andSetimage()

The default setting iip=1 (the image is stored upside-down; for

compatibility reasons.)
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Setting the size and scaling of the image

void Set_Image (WORD nDevNo,
WORD nOhpos, WORD nOvpos,
WORD nOhsize, WORD nOvsize,
WORD nOppl, WORD nOlines,
WORD nOColformat,
WORD nEhpos, WORD nEvpos,
WORD nEhsize, WORD nEvsize,
WORD nEppl, WORD nElines,
WORD nEColformat,
WORD nColSystem,
WORD ninterlaced,
WORD nSingleShot);

nOhpos, nOvpos : position of the left upper corner of the odd-
section of the video picture
(hpos = horizontal, vpos = vertical)

nOhsize : size of the odd-section in X-direction

nOvsize : size of the odd-section in Y-direction

nOppl : required size of the odd-video picture X-direction
(ppl = pixel per line)

nOlines : required number of lines of the odd-video picture

nOColformat: required color format: (RGB32, RGB24, RGB16,
RGB15, Y8, YCrCb 4:2:2, YCrCb 4:1:1)

nEhpos, nEvpos : position of the left upper corner of the even
picture section of the video picture
(hpos = horizontal, vpos = vertical)

nEhsize : size of the even-picture section in X-direction

nEvsize : size of the even-picture section in Y-direction

nEppl : required size of the even-video picture in X-direction
(pixel per line)

nElines : required number of lines of the even-video picture

nEColformat: required color format: (RGB32, RGB24, RGB16,
RGB15, Y8, YCrCb 4:2:2, YCrCb 4:1:1)

nColSystem : code for color system (see Set_Color_System)
ninterlaced : 0 = Non-Interlace
1 = Interlace

2 = Field Aligned

nSingleShot : 0 = continuous digitization
1 = one single image is grabbed
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The routineSet_Image ()defines the size, the position and scaling of
the image sections delivered by the Grabber segarfdr odd and
even images. In addition, the data format in whiah picture will be
stored later in the memory, will be defined, and #ddress of this
memory region is determined.

Caution:

Calling the function can only occur when the Grabben Stop mode.
Set_Imagecannot be called when the Grabber is still in the
digitization process, or when a Single-Shot digiiian is not
terminated by th&top Grabbefunction.

The settings for both fields can be establishecarsgply and the
parameters have a letter prefi’ = even image or afO’ = odd
image. Parameter without those letters are validhdh fields.

For both fields different sizes can be stated. Timgyht be stored in
different memory regions and can be processedferent ways.

In Interlaced-Mode,both fields are interlaced and are stored in a
common memory region and have a maximum resolwiat?0 x 576
pixels (PAL) or 640 x 480 pixels (NTSC), respectivéSee also the
section De-/Activating the Interlace Mgde

In the following we consider the setting of thegraeters without the
field specifications (for examplesize for nEhsize/ nOhsiz¢. You
have correspondingly to precede the letter ‘E’ ‘tewen’ or ‘O’ for
‘Odd'. If a specific field is required, it will bendicated as such.

By specifying the parameters, a window with thee 9t the image is
set (in pixels) first. This is achieved by the paeserhsizeandvsize
Hsize indicates the number of pixels of the recorded genan
x-direction, andssizethe number of pixels in y-direction.
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The valueppl andlines define how many pixels should be generated
from the incoming video picturgpl indicates the number of pixels
per line, andines determines how many lines (pixels in y-direction)
are produced. Both values indicate the resolutidheimage.

A whole frame in PAL format has 720 pixel x 576e In order to
digitize the image with the highest resolutigpl will be 720 and
lines = 576. The smallest resolution for PAL is 50 x @iRels per
frame.

If fields are used, the maximum resolution is 72ZZB8 lines.

Since the definition oppl andlines always refers to fields, the actual
number of lines of the TV-picture to be digitizedtwice as high. The
width/height ratio for the digitized field (maximui#20 x 288 pixels)
gives a distortion of two in y-direction. In ord&r avoid this effect
digitization is done in interlaced mode (if the Migesolution is
required) or you can reduce the resolutioppd=360, lines=288 and
the resolution will be proportional with 360 x 2B&els.

Note:

For stereometric work or automatization applicatiorm correct
proportional resolution is not always required|cas) as the distortion
Is taken into consideration in the algorithm. Se ttomplete field
resolution of 720 x 288 can be used for stereome&tark, which is
more accurate in x-direction than in Y-directionisl also possible to
adjust the axis of the camera in the directionrntteasurement has to
be taken.

The window with the proportionksizex vsizeis a section of the
digitized image, which has the sigpl x lines.If hsize = pplandvsize

= lines the whole digitized image is displayed. If thiggraeters are
smaller, only a section of the image is display#te ratio of hsize to
vsize does not alter the proportions of the imaece no scaling
occurred and only a certain section of the image taken.
Figure 47 and Figure 42 demonstrate the significance of the
parameter.

PHYTEC Messtechnik GmbH 2008  L-720e_0 111



pciGrabber-4x4

vsizeandlines always must be represented in relation to a frelchse
a field was digitized.

If the section defined blgsizeandvsizeis smaller than the size of the
area determined bgpl andlines the window can be moved in the
digitized image with the parametbpos andvpos For hposs0 and
vpos=0 the window is positioned in the upper left cormé the
digitized image.

Figure 47: Scaling and Cropping
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Caution:
The area of the window defined Ingizeandvsizeand with
the positionhposandvposshould never abandon the region of
the digitized image defined Ippl andlines:

hpos=100,hsize=200,ppl=200 : not admissible since last
100 pixels are not defined

hpos=1, hsize=200,ppl=202 : admissible all pixels are in
the image
hpos=100,hsize=100,ppl=200 : admissible
hpos=100,hsize=200,ppl=300 : admissible
hpos=300,hsize=300,ppl=800 : not admissible: image has
more pixels than the
TV-standard provides
(correspondingly in Y-direction)

All parameters in horizontal direction must haverevalues.
(ppl=123 is not admissiblgpl=124 is admissible.)

If all parameters, which influence the size of lmage, are set
to 0, then no field is produced.

Figure 48: Example of Scaling: Only the ppl Valadifferent
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Examples:
field-based digitizing A quadratic image of the size
256 x 256 pixels should be digitized with a resolut and
proportion corresponding to the TV picture.

(a) Resolution and Scaling

For digitization a field (288 lines) is sufficienh order to obtain a
correct width/height ratio, the resolution in X-&fition has to be
reduced to the half (since field = half height).

Therefor 720:2 = 360.

The result is ppl=360,lines=288

(b) Size of the section

The image should have a quadratic size of 256 xp2&#s.
The result is hsize=256,vsize=256

(c) Positioning

It is advisable to center the section of the image.

In x-direction only 256 pixels of 360 pixels aresplayed in the
window. At the edge 360 — 256 = 104 pixels remahich are
divided in equal parts to both sides, which resulb2 pixels on
both sideshposis the size of the left edge, Bpos=52.
Correspondingly in Y-direction: (288-256):2=Mj0s-16.

Note:

It would be wrong to sqipl=256 andines= 256. In this case the
width/height ratio (TV-Norm 4:3) would be changed1: 1 and
the image would be distorted. It would be possibbe set
lines= 256 and to computppl by the width/height ratio. In this
case we would gain the optimal height of the image.
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field-based digitizingwith zoomAn image of the size 120 x 100
should be produced, for which the original imagemagnified
with the factor 2 in X- and Y-direction.

(a) Resolution / Scaling

It is sufficient to digitize a field. Without madiaation 360 x 288
pixels are used. In order to allow the expansiorsetel80 x 144
pixels :ppl=180,lines=144. The width/height ratio is maintained.

(b) Size of the Section

Corresponding to the size of the window we set:
hsize= 120,vsize= 100.

(c) Positioning

With the parametehpos and vpos the window section can be
shifted 180 - 120 = 60 pixels in X-direction and414100 = 44
pixels in Y-direction.

Full Frame Digitization A 700 x 500 image should be delivered
with resolution and proportions that correspond TV image.

(a) Resolution and Scaling

For digitization, a frame is required. Since a fiM image serves
as the foundation the image resolution resultpt=720 and
lines=576. The lines value in the vertical direction s evenly
distributed to both half frames.

nOlines= nElines= %2 lines
nOlines= %~ 576 = 288
nElines= % 576 = 288
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Because the full image has a total of 576 rows, fFikels are
required for the X-direction, so that the heightwimth ratio is
maintained.

NnOppl=nEppl= 720

(b) Cropped Image Size

The image should be 700 x 500 pixels large, regylin an
hsize= 700.

Again, to maintain the height to width ratio, thexgés must be
evenly divided between the two half frames in thertical
direction.

nOvsize= nEvsize= Y2 500 Pixel = 250

(c) Positioning

It is useful to center the image.

In the X-direction, only 700 of the 720 pixels alisplayed in the
window. Thus, a border of 720 - 700 = 20 pixelssexi The
20 pixels are evenly distributed on both sides,liGepixels on the
right and 10 pixels on the lefhposis the size of the left-hand
border, therefor@pos= 10.

NnOhpos=nEhpos= 4 (even value)
Correspondingly in the Y-direction: (288 - 250):249;
nOvpos= nEvpos= 18 (even value)

The parameter ninterlaced should be set to 1 saitbamages are
automatically interlaced.
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After size and resolution of the image are defintbd,data format has
to be selected. The parame@ulformatdescribes the format, a pixel
has to be stored in the memory of the PC, and hawynBytes are
occupied by one pixel.

The format is determined by the application. Inegahthree formats
can be distinguished, which again can be separgtedifferent
formats.Figure 43shows how pixels can be stored in the memory for
different formats.

RGB : The information for brightness is divided irreéb color
channels: red, green and blue and are stored selyara
This is a standard, which is used to process andlda
color information.

For RGB3232-bit, a double word per pixel is utilized.
The lowest Byte of each double word contains the
information for the blue color (8-bit), the secdBge

the green and the third Byte the red color inforamat
The highest Byte contains no information and idduse
only to obtain a whole double word for one pixel:
After each double word a new pixel begins
(seeFigure 43 that related information have same
hatching.

The alignment of double words might have the
advantage, that fast access commands could be used.
The number of colors is 16 million
(2°%=16.777- 10).

RGB24delivers the same information as RGB32, but
does not contain the stuffing Byte. The image has t
same resolution but occupies a smaller area of the
memory.
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YCrCb:

RGB16has a reduced resolution of the color. This for-
mat requires five bit for the blue and red chanaed
the green channel has 6-bits. The color depth.83G5
(2°x° x° =65536). One pixel needs 16-bits = 1 word.
In Figure 43the partitioning into three color channels
of the word is depicted. The color information is
arranged ,left justified“; the lower bits are ormaitt, so
that the color depth is reduced. The color deptthef
green channel is twice of the two other channdig T
RGB16-format corresponds to the color system of
graphic cards with 65.535 colors.

RGB15 The division corresponds to the RGB16-
system, except that all color channels have theesam
color depth (each 5-bit=32 levels). Therefore waddyi
32.818 colors. Altogether only 15-bits are necegsar
so that the upper bit of a word is a stuffing Imtidas
the value OgeeFigure 43.

In this format we find grey values and color
information separately. The parameter Y describes t
brightness of the pixel (grey value) and the patame
(Cr,Cb) provides the color information. (Cr,Cb) daa
considered as a vector of the chromatic circle. tdhe

of the color corresponds to the angle of the pojrke
saturation is presented by the absolute value ef th
vector. This format is applied for graphic cardghwi
YCrCb-systems with separate processing of briglstnes
and color value - which is very compact for theage

of images in memories.

YUY2: This format corresponds to the format YCrCb
4:2:2.
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In one double word the information of two pixels is
found. YO and Y1 is the information for the brigbss
of two adjacent pixels, Cb0 and Cr0O presents thar co
information of the first pixel, which is used footh
pixels. The color information of the second pixehbt
used.

BtYUV : corresponds to YCrCb 4:1:1. Four pixels
share one color information. The arrangement of the
information in the memory is shown iRigure 43
Three double words are logically combined to onié un
and contain the information for eight pixels. Tlss
the value for the brightness for each pixel (Y0).Y7
and the color information of the first (Cb0/CrO)dan
fifth pixel (Cb4/Cr4).
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Figure 49: Color Format of the pciGrabber-4x4
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Y : In the grey scale format only the grey value, ¥hlue of
the brightness of a pixel is stored. The color nmfation
Is not considered. This format is recommended librco
Is meaningless for the evaluation.

Y8 In the Y8-format the grey value of each pixel is
stored in sequence as a value with 8-bit, so that o
Byte corresponds to one pixel.

Now the format of an image to be digitized, is alkadefined. The
Grabber must now be instructed where and how te dtee data of
the image in the memory.

Therefore it is required to reserve a region inrtteen memory of suf-
ficient size. This is achieved by utilization ofethwell known
instructions for the allocation of memory (for exaenmalloc(...).

The Windows driver reserves an image memory spacehich the
image is placed.

How much memory will be used? This will be calcathfrom the size
of the image (number of pixels) and the requirechiner of Bytes per
pixel (color resolution):

Memory requirements per field = hsizesize pixel size [Byte]
The valuepixel sizecan be depicted frofable 7.

For the format YUV2 and BtYUV it must be considerddat 2 or
8 pixels are combined logically and that the resotuof the image is
selected correspondingly. The value calculatedHferrequired region
of memory is valid forone field (evenor odd). These values must be
added if a frame is required

Format pixel size[Byte]

RGB32 4

RGB24 3

RGB16, RGB15 2

YUY?2 4 Byte per 2 pixel

BtYUV 12 Byte for 8 pixel

Y8 1

Table 9: Required Memory Space of One Pixel feMiliferent Modi
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If whole frames are required, because the resolulmuld be more
than 288 lines, the Grabber can be instructedoi@ she frame in one
single memory region. The Grabber automaticallyl waterlace the
two fields. If this option is required, you havestetninterlaced= 1.

Finally the type of image recording, is describedlVith
nSingleShot= 0 the Grabber is instructed to digitize continsiy.
That means, that after the start continuously ideegk information are
stored in the memory in real time (50 fields per.kdn field mode
(ninterlaced = 0) the information is stored to one memory ragio
(20 ms), then the other region (another 20 ms)ratengly. This
means, that each field memory region is not acde$sam the
Grabber at least for 20 msec.

For frame moden(nterlaced= 1) the Grabber stores continuously to
the common memory, 20 msec the odd and then 20 thgeeven
lines.

During the evaluation of the image, it might betulising that the
Grabber is just writing new data to the same regasd a mismatch
might occur for fast moving objects. In this casestap and go
operation is recommended, or digitizing the framasseparate
memory regions which a processed alternatingly.

nSingleShot 1 has the effect that only one digitization &lkdace.

Two fields are taken (one odd one even) or one avfraine. The user
can record the images and with repeated startsdagavare stored in
the memory. This mode of operation is recommendedase only

occasionally images are digitized and no real tiapplication is

required.

In any case, if continuous or single shot grablsngsedSet_Image()
configures,how the image is recorded. Grabbing is not starteth wit
this function but with the instructioBtart_Grabber()see description
below).
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Start grabbing
void Start_Grabber(WORD nDevNo);

The function Start Grabber() starts grabbing with the device
specified by nDevNo The result will be digitization with the
beginning of the next available image. If continsiograbbing was

selected, then one image after the other will bablged until the

instruction Stop_Grabber() is called. For single shot operation
digitization is finished after one complete image.
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When does the first digitization take place?

The driver handles whole frames. Always even/oddagen
combinations are evaluated. The timing will therpaeted on the
desired field and the start up time currently agupliield at the video
input. We have to distinguish the following cases:

(1) An even-field is required to be digitized

a)

b)

At the input an even-field is applied:

Since the image just in process can not be eaduatymore
(the beginning is missing), the rest of the eveidfiand the
next odd field will pass and then digitization wsliart. So the
next complete even field will be digitized.

The delay from the start instruction to digitizingill be
< 40 msec.

At the input an odd field is applied:

The even field following the odd field will be diged.
Maximum delay time: 20 msec.

(2) An odd-field is required to be digitized

a)

b)

At the input an even field is applied

Since the driver evaluates even fields first, thet of the
incomplete even field and the following odd fieldllvpass,
until the Grabber will synchronize with the nexeawvield.
Now the starting odd field will be digitized. Theaximum
delay will be < 60 msec.

At the input an odd field is applied

First the incomplete odd field will pass, and thiea Grabber
will be synchronized with the following even fieldnd will
start the subsequent odd field. The maximum deldlybe :
< 40 msec.

124

PHYTEC Messtechnik GmbH 2008 L-720e_0



Changes to the pciGrabber-4 and Compatability

Stop grabbing
void Stop_GrabberWORD nDevNo);

This routineStop_Grabberaborts grabbing. The transfer of data will
be cancelled immediately and the image might bempdete.

Caution:

Stop_Grabbemust be called even for digitization in single simode
(nSingleShot = 1 in Set Image ) when operation is finished
automatically. The Grabber is locked (in standbyde&)o until
Stop_Grabberis called. Thereafter a new single shot can berntak
with Start_Grabber.

Show digitization status

WORD Data_Present(WORD nDevNo);

return value: shows status of digitization
(values 0 - 15 (4-bit) )

The functionData_Presenindicates if an even or odd image is stored
in the memory.

In the separate bits of the returnvalue the stéduscontinuous or
single shot operation of the digitization is codsee Figure 4}

Bit 0 and 2 indicate, that an even image was rehrébit 1 and 3
represent an odd image. Bits O and 1 change thetie svith each
advent of an even or odd image. For continuous kyngb this
indicates when the content of the corresponding ongmegion is
occupied completely with a new image. Each altenatf the status
(O to 1 and 1 to 0) indicates, that a new field vexorded.
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Figure 50: Return Values of ,Data_Present'

Bits 2 and 3 are set to 1, as soon as an even @rirodge was
completely recorded. Those bits are used, in cadg ane image
should be taken (single-shot, defined3st_Image). The bits remain
set until a new digitization is started.

Caution:

Don’t call the status too often during digitizatjaince each inquiry
will occupy the PCI Express / PCl-bus, which miginider the data
transfer of the Grabber. You might include delayes between in-
quiries, in order to avoid slowing down digitizatio

Please pay attention to evaluate the correct Whsch correspond to

the actual mode, since otherwise your program nagless the data
during the wrong time interval.

Figure 51: Timing Diagram of the Return Parametér@ata_Present()
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Reading image data
DWORD GetPictureBufferAddress (WORD nDevNo, DWORD dvBitsSize) ;

dwBitsSize: size of the memory region used for the image

return value: address of the beginning of the memory region

In order to read the digitized data from the menmagion controlled
by the VxD-driver, the user program must know thertsaddress of
the memory region.

The functionGetPictureBufferAddresseturns this address to the user
program, at which the region of the memory statédined before by
the VxD. In this memory the Grabber stores the détthe digitized
image with the following structure:

(a) Only even- or only odd-fields are digitized

(the parameters of the dimension of the othed fae€ zero)
The digitized field is placed at the beginningtioé memory
region of the image.

(b)_Even- and odd-fields are digitized

(nInterlaced=0)
The even-field is placed at the beginning of thenmmry
region. Adjacent to the even fields, the odd fislghositioned.
The start address of the odd- field is also the stddress of
the memory region of the image plagkhsize;nEvsizethe
number of Byte per pixel.

(c) Frames are digitized in interlace-modus

(ninterlaced=1)
The digitized frame is composed of interlaceddehnd begins
at the start address of the memory region ofrifege.
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The parametedwBitsSizedefines the whole size of the required
memory region of the image. This is calculated fribra number of
pixels and the number of pixels per Byttsize vsize pixel size.

Please pay attention thawBitsSizeis the size of thecomplete
memory region required for the image. If even- add-fields are dig-
itized separately, you have to add the memory refpo both fields.
More information on calculating memory requiremecés be found
under the comman8etimage()

Activate Interrupt

DWORD ActivateFieldIinterrupt (WORD nDevNo,
HANDLE *hEvent);

HANDLE: Pointer to an Event

Monitoring the progress of image digitizing cancaie done using the
hardware-interrupt of the framegrabber. An interregn be generated
at the end of every field.

The interrupt ist signaled to the software by tbagyation of an event.
Waiting for this event is a method to monitor theitization progress

without polling the status flags (sBataPresent().

The function ActivateFieldinterrupt() sets up the interrupt
configuration of the grabber card and activateshdn@lware interrupt.

It creates the event and returns a pointer (hamalié)s event.

You can monitor this event by using the Windowa Akiction
WaitForSingleObject()Please note, that the event has to be reset by
calling the functionResetEvent()Otherwise, new events can not be
signaled.

Important:
The event is signaled every time the digitizingdield is finished.
This happens only, if the digitization has beemtsth
(Start_Grabber(). After the occurrence of the field end, the sign
remains active until it is reset by calliRgpsetEvent()This enables

128 PHYTEC Messtechnik GmbH 2008  L-720e_0



Changes to the pciGrabber-4 and Compatability

the application software to determine event some tater,
whether the event had happend or not

To reset the event, the functi®esetEvent(nust be called.
Otherwise, the next call &/aitForSingleObject(yvould return
immediately, because the signal is still active.
ActivateFieldinterrupt(should therefore be called only when the
grabber is not running. It might be advisabe tb RaketEvent()
after that, to reset any older active signals, Wimight have been
created in the meantime.

To determine, which field had been digitized, DedaPresent(}-
function should be called immediately after thergvvead been
signaled. In case of continuos digitization thidasie by
evaluatiing the state of the EVEN/ T_ODD- flags. Care must be
taken to read out this flags immediately, becahs# state will
only persist for 20 after the end oft the fieldh§@'is, because 20
ms later, the next field digitization is completat therefore the
flags are updated).

Hint: An exclusive-or — combination @f EVENandT_ODDwill
result the parity of the field (1=ODD, 0O=EVEN):

field_ready.=T EVEN " T_ODD;

The event is created by the grabber driver witregy short time
delay. Please notice, that the delivery to the iagh by the
operation system might last a noticable (and vé)aime.
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Checking video signal quality

WORD Get_Signal_Status(WORD nDevNo);

return value: 0 = no video signal at input
1 = undefined
2 = video signal present
3 = video signal present and line locked

With the help of this function it is recognizedaitamera is connected
to the selected channel. In addition the qualityh&f signal can be
evaluated.

The returnvalue 0 indicates, that no source is ectad to the selected
channel. If no synchronizing pulses are detected3fb lines, it is
anticipated, that no source is applied.

If the returnvalue is two, a source is appliedelfdgrence at the input
can cause a wrong indication.

The returnvalue 3 indicates a stable videosignalichv stems with
high probability from an image source. This valsigénerated in case
the horizontal synchronizing pulse is found withifh clock of the
expected position. This must be given for 32 limesequence. Vice
versa the ,HLOCK" status will be not indicated,dase this criteria is
not fulfilled for 32 consecute lines.

130 PHYTEC Messtechnik GmbH 2008  L-720e_0



Changes to the pciGrabber-4 and Compatability

Therefor this indication will be very reliable. Senimage sources
such as a videorecorder tend to not having a stahlag. For such
devices it might be possible, that the returnvabusavill never be
indicated. Nevertheless digitization will be faettt by using the
ULTRALOCK -synchronization.

Number of Processed Digitized Images

With the pciGrabber-4x4, it is possible to count thumber of
digitized images. The following two functions aresed for this
purpose:

These functions are not compatible with the pciGeai!.

BYTE Get_CaptureCounter (WORD nDevNo)
return value: Number of grabbed fields module 256

The function returns the number of digitized field$ie result is a
Byte value and the counter jumps from 255 to 0.

void Reset_CaptureCounter (WORD nDevNo)

Calling this routine sets the field counter backéoo.
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Setting the brightness of the image

void Set_Brightness(WORD nDevNo, short nBright);

nBright: brightness of the image (-128..127)

This function specifies the value in the registar the brightness in
the video processor. The value is a constant attddte brightness of
a single pixel. This brightness can be varied freb % to +49.6 %.
One LSB corresponds to a change in brightness38f%.

nBright = brightness[%]2.5601 [1/%)]
Reading the brightness setting

short Get_Brightness(WORD nDevNo);

return value: Content of the register holding the value for brightness in
the video processor.

With this function you can ascertain the actuaglimmess parameter of
the video processor.

Setting the contrast
void Set_Contrast(WORD nDevNo, WORD nContr);
nContr: contrast (0..511)
This function specifies the contrast of the imafjke contrast is a
constant factor, which is multiplied in the videoropessor
(corresponding to the scaling) with the brightnesshe pixel. The
factor has a range of 0 % to 236.57 % :

nContr = contrast [%] - 2,1598 [1/%)]
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Reading the contrast setting

WORD Get_Contrast(WORD nDevNo);

return value: actual contrast value

With this function you can ascertain the actualeabf the contrast
register of the video processor. The returned vatuan integer
number.

Setting of the color saturation

void Set_Saturation(WORD nDevNo,WORD nSat_U,
WORD nSat_V);

nSat_U: Saturation of the U-color portion (0..511, Default = 254)
nSat_V: Saturation of the V-color portion (0..511, Default = 180)

This function allows the separate setting of thiercsaturation for the
U- and V-color portion. With this parameters thepdification can be
separately regulated for both color portions. Uguak relation of the
valuesnSat_Uand nSat_Vare equal. The control of the difference
between the U- and V- portion allows the eliminatiof color cast
(which might stem from unbalanced color cameras)e Tesulting
effect will be a change of the color of the image.

nSat_U = U-saturation [%] - 2.5400 [1/%] ; 0% ... 201.18 %
nSat_V = V-saturation [%] - 2.1396 [1/%] ; 0% ... 238.83 %

Reading the color saturation

WORD Get_Sat_ U(WORD nDevNo);
WORD Get_Sat V(WORD nDevNo);

return value: value of the actual U- or V-color saturation

This function provides the content of the registéss the color
saturation.
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Correction of the hue (NTSC only)

void Set Hue(WORD nDevNo, short nHue);
nHue: hue, phase position of the color signal (-128..127)

With this function you can control the hue for tHgitization of
NTSC- color images, which is accomplished by chagghe phase
position of the color signal. For PAL this valueinsignificant since
phase errors are automatically compensated.

One LSB corresponds to a correction of the phaggeaof 0.7°,
therefor the color signal can be varied in the ean3-89.3° to +90°
This value must be set to 0 to ensure proper fanictg of the color
decoder under PAL.

Reading the content of the register for hue
short Get_ Hue(WORD nDevNOo);
return value: value of the phase position of the color signal

This function provides the hue value.
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De/activation of the luma-low-pass-filter

void Set_LDec(WORD nDevNo, WORD nOn, WORD nHFilt);

nOn: 1 = Luma decimation on
0 = Luma decimation off

nHFilt:0 = automatic filter selection
1 = CIF filter
2 = QCIF filter
3 = ICON filter

For small image sizes, a higher quality is achievettie resolution of
the input signal is reduced (so that sharpneskeofmhage is adjusted
to the resolution of the displayed image). For temson this function

Is able to insert an optional low-pass-filter itite luma path.

With the parametenHFilt the used filter is adapted to the size of the
image:

The functionautomatic filterselection adapts the filter setting to the
size of the image.sée alsoSet_imagég In addition the filter can be
adjusted manually to one of the standard formats &l %2 whole
frame), QCIF ¥/, whole frame) and ICON/ whole frame) .

Default: Luma-low-pass is turned off.

De-/Activation of the test image

void Set_ColorBars(WORD nDevNo, WORD nColorBars);

nColorBars: 0 = test image off
1 =test image on

This function controls the activation of a test geaThe test image
contains vertical colored bars. The test imagendependent of an
input signal. In order to see the whole image tize sf the image
should have CIF-format.
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Adjustment of the range of values

void LumaControl(WORD nDevNo,
WORD nRange,
WORD nCore);

nRange: 0 =luma range 16 - 253
1 =lumarange O - 255

nCore: 0 = 0 all brightness values are transmitted
1 = 8 all brightness values <= 8 are interpreted as 0
2 =16 all brightness values <= 16 are interpreted as O
3 = 32 all brightness values <= 32 are interpreted as 0

With this function the output format of the brighss and color value
can be adapted to the application

The parametemRange determines the range of values for the
brightness (permissible grey values).

nRangeO0 corresponds to the standard range of valuesfigoein
CCIR 601. The range of values for the brightnes®séricted to
the values 16 to 253 where Y=16 corresponds tdkblBge range
of values for colors is 2...253 with Cr/Cb=128 asoz(signed).

nRangel allows the utilization of the whole range, tiefor Y
the range 0...255 with O=black, the chroma rangkefged as for
nRangeO0.
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Reading/Writing data via the option port (GPIO-Port )
Reading the jumper settings

8 I/O pins are available on the pin header rowarpport. These pins
can be controlled with the following three functson

void Set_GPIO_Direction (WORD nDevNo, WORD nDirecton);
void Set_ GPIO_Data (WORD nDevNo, WORD nData);

WORD Get_GPIO_Data (WORD nDevNo);

nDirection: can have values between 0 and 4096
(direction control of the board)
nData: Data, which should be output via the option port

return value: Data, which are read from the option port

The bit from 1 to 8 are the I/Os of the Option Bahd Bit from 9 to
12 the jumpers.

The pciGrabber-4x4 has an option port with pinsiciwican be used
separately to read or write digital signals. Withe tfollowing
functions the option port is controlled. You carike which pins will
work as input or output, set which output pins hkowe or high level
and determine what level is applied to the inpaspi

With the help of the functioibet GPIO_Direction each pin of the
port can be configured as input or output. For fhigpose the lower
8-bits of the parameteDirection are evaluated. If a bit is set to 1, the
corresponding port is configured as output. A Qltesn a configura-
tion as input.

Caution:

Please pay attention, that a pin of the port iy smlitched to output,
when no external signal is applied to the pin. @tise it might

happen, that the pin circuitry is damaged.

All pins are configured to input when starting tb@mputer. Please
ensure that the pins are high ohm and therefoldije level is not
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defined. Hardware precautions (i.e. pull-up resgtonust be taken in
order to determine the behavior of controlled congmis during the
start-up of the computer until the GPIO port hasrbeonfigured.

With Set_ GPIO_Dataeach port pin is an output with the level setting
»High“ =1 or ,Low" = 0. nData is a 12-bit value,lvereas to each bit
one pin is assigned. The setting is only effectorethose pins, which
are configured as output.

The function Get_GPIO_Data reads the data from the port pins,
which had been selected as input and returns at12lbe. The return
value for the pins configured as output, will be Httual setting.
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Transmitting Data via the 12C Interface

The user can implement these functions in ordee&d and write to
devices connected to the I2C interface.

Caution:

The I2°C-EEPROM, found on the Grabber card, is tett against
accidental writing. Therefore, access to the deaa#ress space 0xA0
to OxA3 is not allowed.

In order to obtain access to the internal EEPROMNOT® Sspace,
please use the appropriate special functions.

void 12C_Set BR_Mode (WORD nDevNo, BYTE bMode)

bMode baudrate
pciGrabber-4x4:  0=99,2 kHz, 1 = 396,8 kHz

This function determines the baud rate for transimrson the 12C bus.
A lower or a higher transmission rate can be setkct
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BYTE I12C_ReadByte (WORD nDevNo, BYTE bChipAddress,
BYTE bSubAddress, BYTE *bByteRead)

bChipAddress: Device address for the 12C device on the bus
bSubAddress: Internal memory address for the 12C device
*bByteRead: Pointer points to a Byte variable. Result

is written into the Byte variable.

return value:  SUCCESS, NOACK, INVALID_ADDRESS

I2C_ReadBytés used to read a Byte from the memory space ¢iG&n
device. The result is given in a variable Byte typlis Byte must be
defined before hand.

The function returns an error code as a returnevalOACKindicates
that no 12C device has been registered under trengievice address.
INVALID_ADDRESS indicates an unsuccessful attempt to access the
protected area of the EEPROM mounted on the Grabber

BYTE 12C_WriteByte (WORD nDevNo, BYTE b ChipAddress,
BYTE bSubAddress, BYTE bData)

bChipAddress: Device address of the [2C device on the bus

bSubAddress: Internal memory address of the 12C device
bData: Byte written into the specified address

return value:  SUCCESS, NOACK, INVALID_ADDRESS,
WRITE_FAILED

Writes a Byte into the memory space of a specifi€ddevice.

The function returns an error code as a returnevahter writing, the

function reads the string and checks to make $akethe written and
read values are identical. If the values are nentidal, then the error
codeWRITE_FAILED is returned.

Note:

For registers that have different functions in read write accesses
(i.e. status / command), most of the time the redde does not match
the written value. In this cas@/RITE_FAILED is returned, although
the write operation was successful.
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Using Internal EEPROM

The pciGrabber-4x4 has per decoder an internamvotatiie memory.
This memory is intended for the storage of paramete
A total of 252 Bytes is available to the user.

Note:
Since the predecessor models to the pciGrabbemdéxdAot include
internal memory, the following functions are notrgzatible.

BYTE I12C_ReadEEProm (WORD nDevNo, BYTE bSubAddress,
BYTE *bByteRead)

bSubAddress: Memory address to be read (0x00 ... OXFB)
*bByteRead: Pointer points to the Byte variable. The result
is written into the Byte variable.

return value: error code = SUCCESS, NOACK

Reads a Byte value from the EEPROM. Specified bijingathe
memory address that is to be read. The resulttisned in a Byte
variable form that must be pre-defined.

The function returns an error code as a return evalu
(see I2C_ReadBy)e

BYTE 12C_WriteEEProm (WORD nDevNo, BYTE bSubAddres,
BYTE bData)

bSubAddress: memory address written to (0x00...0xFB)
bData: Data byte that is written

return value:  Error code = SUCCESS, NOACK, WRITE_FAILED

Writes a Byte into the internal EEPROM. Specifié® tdesired
memory address and the stored Byte to be written to
The function returns an error coge€l2C_WriteByte)

Note:
The life span of the internal EEPROM memory is lliom write
accesses. The number of read accesses is unlimited
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Direct access to the video processor’s registers

WORD Read_Local DWord(WORD nDevNo,
WORD nRegister_Number,
DWORD *IContent);

nRegister_Number: number of the register
IContent: contents of the registers

WORD Write_Local_DWord (WORD nDevNo,
WORD nRegister_Number,
DWORD IContent);

nRegister_Number: Number of the register
IContent: data of the register

Almost all the functions of the pciGrabber-4x4 clae controlled
about the routines of the driver. We expressly meoend the use of
the standard functions.

For the case that the user would like to affeatatly the registers of
the pciGrabber these two functions are availablé&h\Whese both
functions it is possible to read or write all reégrs of the decoder.
Sould you need further information about the regstof the
pciGrabber, please turn to the PHYTEC support.

Attention!

Some registers of the pciGrabber-4x4 must be sbeipresent device
configuration with certain values to guaranteeftimetion of the card.
Check hence the exact meaning of the register &efou change
them.

PHYTEC cannot assume liability for damages whichssgay
originate from manipulation of the registers.
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7 Trouble-Shooting

The color representation is very much reduceche Windows-
demo-program.

Check the configuration of the graphic card. Idewrto yield
the full resolution of color of the pciGrabber-4xie graphic
card must be set at least to 16 Mio. colors.

Only a blue image is displayed.

The selected input is not connected to a videocsowsually
a blue image is shown. Please check if the corrmgotit
channel is selected.

The digitized image shows streaks and stripes

It might be a Moiré-effect caused by the colomsig Check if
the luma notch filter is enabled.

The cable to the camera might be defect (che&tdhg).

A ground loop might be existent by an additionadumnd con-
nection between PC and camera causing a mains@leck, if
ground loops or power supply cause a mains hum .

At the S-video input no image is digitized.

Did you connect the S-video input properly?
Did you chose the right decoder in the menu B&sitings?

Are both S-Video inputs connected (only one’s das3?
Was the pciGrabber-4x4 configured to the S-vidgeration?

Has an incorrect input socket been selected
(Mini DIN / Combi)?
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Has another channel been selected after switchiey to
S-Video with Set_Channel?

For S-video operation the image is only black/ehit

Is the chroma-signal properly applied?
Is the Grabber configured to S-video operation?

For S-video operation the image is black/whitehwablor distur-
bances.

Is the chroma-signal properly connected?
Is a S-video-source connected (not a composite)?

The image is displayed incompletely/ or very skowl

Increase the delaytime between status inquiries. FCI-bus
might be blocked by too many calls concerning théus.

Was the resolution reduction concerning to timed@s
The image has no contrast / too bright / too dark

Check the setting of brightness, contrast etc.
If necessary activate the AGC

The image skips or the fields are mismatched
The time delay during switching the channels wasshort.
The image appears without color / with the wrooignfat

Is the appropriate color system selected?
Was the Grabber correctly initialized?
Was the delaytime after channel switching longugh®
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The lower edge of the image is missing/no imagéggized

The vertical image size was chosen too large.

It was not recognized, that starting from a linenber higher
than 288 lines 288 (PAL) or 262 (NTSC), a wholarfeamust
be used.

The colors are not presented properly.

The valuesposandhsizemust be even, in order that the color
decoding works properly.

In the user program: You mixed up Cr/Cb .
Did you select the correct color format?

The chroma gain registers were changed.
Please pay attention, that for a correct Hue gethe U- and
V-component must be identical in respect to tipeircentage
value. But the values of thiegistersare different!
After a standby of the system the pciGrabber-4g4dt Ithe
functional capability.
The pciGrabber-4x4 does not support the standbgpxor the
use of a mainboard which does not power down tBeValt
supply on the PCI Express-bus during a standby. Wuust
reboot the system if the 3.3 Volt power down duting standby.

During continuous grabbing the image jumps one lip/down.

The parity of the field is neglected. Pay attentionorder to
demand always the same field. The memory regiorthfereven
and odd image should not be the same!

Note:
The mismatch is actually a half line, therefore thismatch can
not be compensated by displacing one line.

The video source delivers no proper signal.
Switching channels between two cameras occursuamixlg
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During the display of frames diagonal lines/cisckre interlaced
or have unclear perimeter edges.

Even and odd fields are interchanged (only possibkcase you
use single fields).

After digitization an image, no further digitizai is possible.

Before requesting new digitization, the last operamust be
finished with the call of the functioBtop_Grabber()

In frame mode, using continuous monitoring, a skaeffect is
recognized, despite the Grabber digitizing two clamentary
fields in real time.

The effect is due to the slow speed of the hostiBplaying the
image. The update at the screen is not fast enawgim, through
the images are found digitized in the main memory.

The supply voltage output for the camera is notfioning.

Check the mini fuse .

Is a power supply cable for the PC network devimenected to
the plug connector on the Grabber at X7? (smafiffopower
supply plug 5 V/IGND/GND/12V)

Check the proper connection of the cable: The supplkage is
only available at the lower HD-DB15-socket. If toable is
connected to the upper plug, the power plug is eoted to the
video input 5.

The displayed image is disturbed by horizontalpssj which
might show parts of the preceding image. For mowibgcts hori-
zontal lag effect occur.

- The Grabber is not able to transfer the image oataal time
via the PCI-bus, since other cards on the busssthesbus too
much, or the bus-configuration of the BIOS is natrect.
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Please check the configuration of the other PCdsand the
configuration of the BIOS.
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