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Limited warranty

Sensoray Company, Incorporated (Sensoray) warrants the hardware to be free from
defects in material and workmanship and perform to applicable published Sensoray
specifications for two years from the date of shipment to purchaser. Sensoray will, at
its option, repair or replace equipment that proves to be defective during the
warranty period. This warranty includes parts and labor.

The warranty provided herein does not cover equipment subjected to abuse, misuse,
accident, alteration, neglect, or unauthorized repair or installation. Sensoray shall
have the right of final determination as to the existence and cause of defect.

As for items repaired or replaced under warranty, the warranty shall continue in
effect for the remainder of the original warranty period, or for ninety days following
date of shipment by Sensoray of the repaired or replaced part, whichever period is
longer.

A Return Material Authorization (RMA) number must be obtained from the factory
and clearly marked on the outside of the package before any equipment will be
accepted for warranty work. Sensoray will pay the shipping costs of returning to the
owner parts that are covered by warranty. A restocking charge of 25% of the product
purchase price will be charged for returning a product to stock.

Sensoray believes that the information in this manual is accurate. The document has
been carefully reviewed for technical accuracy. In the event that technical or
typographical errors exist, Sensoray reserves the right to make changes to
subsequent editions of this document without prior notice to holders of this edition.
The reader should consult Sensoray if errors are suspected. In no event shall
Sensoray be liable for any damages arising out of or related to this document or the
information contained in it.

EXCEPT AS SPECIFIED HEREIN, SENSORAY MAKES NO WARRANTIES,
EXPRESS OR IMPLIED, AND SPECIFICALLY DISCLAIMS ANY WARRANTY OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.
CUSTOMER’S RIGHT TO RECOVER DAMAGES CAUSED BY FAULT OR
NEGLIGENCE ON THE PART OF SENSORAY SHALL BE LIMITED TO THE
AMOUNT THERETOFORE PAID BY THE CUSTOMER. SENSORAY WILL NOT BE
LIABLE FOR DAMAGES RESULTING FROM LOSS OF DATA, PROFITS, USE OF
PRODUCTS, OR INCIDENTAL OR CONSEQUENTIAL DAMAGES, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

Third party brands, names and trademarks are the property of their respective owners.




Special handling instructions

The circuit board contains CMOS circuitry that is sensitive to Electrostatic Discharge
(ESD). Special care should be taken in handling, transporting, and installing circuit
board to prevent ESD damage to the board. In particular:
* Do not remove the circuit board from its protective anti-static bag until you
are ready to install the board into the enclosure.
« Handle the circuit board only at grounded, ESD protected stations.




Introduction

Model 817 is a video capture board designed to be used in applications requiring high
capture rate from multiple input video channels. It is capable of capturing full resolution
color JPEG-compressed images from 16 channels at full NTSC or PAL frame rates!.

Along with JPEG images model 817 can capture monochrome uncompressed images
(bitmaps) which could be used for monitoring and/or motion detection. The board
provides complete capture flexibility: all capture parameters can be set independently
for each capture channel. Individual frame capture rates can be set for JPEGs and
bitmaps for each channel. All capture options are discussed in more detail in the
Software Reference.

An optional single line text caption (up to 80 characters) can be overlaid on captured
image (before compression).

A 16x4 analog crosspoint video switch is used to route any combination of four input
channels to external video monitors. Each of the four video outputs can be individually
turned on or off, which allows connecting the outputs of multiple 817’s to the same
monitor.

Model 817 implements a single-lane (x1) PCI Express interface. It can be plugged
into a PCI Express slot of any width.
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1 Actual capture rate depends on the application software and operating system
performance. The application software must empty the capture buffers promptly.
Momentary “distractions” of the host computer can cause occasional frame loss, so the
resulting capture rate is usually very close, but strictly speaking, slightly lower than full.
Usually this difference is not more than a fraction of a percent.
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Operation
Video capture

Model 817 contains four identical video capture and processing units (VCPU), each of
which handles 4 input video channels. Each VCPU employs a 4-channel video decoder
to convert analog video into digital, and a powerful digital signal processor (DSP) to
capture digitized video and handle various processing tasks: frame decimation, caption
overlay, JPEG compression, status reporting, etc.

The data from each DSP is sent over an internal 66 MHz 32-bit PCI bus to a PCI Express
bridge, which connects to the host computer’s PCI Express slot.

Each channel is set up independently of the others. Once the capture on a particular
channel is enabled, the required data (JPEGs and/ or bitmaps, status information) is
transferred to the host using DMA, i.e. without any host’s intervention. That results in a
very low percentage of CPU time taken by capture process alone, and most of the
computing resources being available for the application software. Below is a screen
capture of the Windows Task Manager window taken while one model 817 board was
capturing at a maximum frame rate on all channels (no display of captured images,
Pentium D 2.8 GHz).
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Once all required data for one frame is transferred, an interrupt is triggered by the DSP
and the driver signals the application that data is available. The driver allocates multiple
capture buffers on the host side, so the next frame’s capture can start right away, if
required. However, the application must dispose of the data at the same average rate as
the data is coming in, to avoid buffer starvation and frame loss.

Sensoray provides drivers for Windows and Linux operating systems. For more
details, please refer to the corresponding Software Manual.

Deinterlacing

Model 817 performs optional deinterlacing of interlaced video to reduce motion
artifacts on captured images. The lines of one of the fields of video are recreated
from those of another field by using interpolation. This method provides better
visual quality compared to simple line doubling. Since the deinterlacing is
performed by the firmware running on the DSPs, it slows the capture rate down
slightly.

Video output crosspoint switch

Model 817 provides the means for monitoring analog video input signals on up to 4
monitors. A crosspoint switch connects any combination of 16 inputs to 4 outputs.
Each of the outputs has a software controlled on/ off switch which allows connecting
multiple boards” outputs in parallel.

75 Ohm
Output 0
Input 1
G=2
75 Ohm
Crosspoint
switch G=0
75 Ohm
G=2
Input 16 75 Ohm
OQutput 3
G=2




System Requirements

Computer requirements

As already mentioned, capture with model 817 does not require a lot of CPU
attention. Usually any computer with a PCI Express slot is adequate. The
application’s requirements are a more significant factor in choosing the right system.
Different motherboards sometimes exhibit performance variations in areas of
memory and bus speeds, depending on chipsets used and other factors. Sensoray
therefore recommends testing systems/motherboards with model 817 board before
committing to large quantities.

Video source requirements

Model 817 accepts standard NTSC or PAL signals, as well as standard 60 Hz and 50
Hz monochrome TV signals. The video inputs on the 817 board are terminated with
a 75 Ohm resistor.

It is not recommended to simultaneously connect the video source to the input of the
model 817 and another 75 Ohm terminated input. This may reduce the quality of the
captured images and cause synchronization problems.

Because of the specifics of the board’s design the 817 works better with the video
sources asynchronous relative to each other, which is usually the case. It is not
recommended to synchronize the cameras used with the model 817 because it may
cause decrease in the performance (capture frame rate).

It is not recommended to switch the input signal from one TV standard to another
while the board is capturing. This may result in a lock up requiring software restart.




Specifications

Video sources NTSC, PAL, RS-170, CCIR

Video inputs 16 analog composite; 75 Q input impedance

Video outputs 4 analog composite with individual on/ off capability; 75
Q output impedance

Output formats Compressed: JPEG (ITU-T T.81 | ISO/IEC 10918-1),
uncompressed: monochrome Y8 (8 bits/ pixel).

Output resolutions? NTSC:
4CIF: 640x480; 2CIF: 640x240; 1CIF: 320x240.
PAL:

4CIF: 704x576, 2CIF: 704x288, 1CIF: 352x288.

Analog-to-digital

resolution 8 bit luminance, 8 bit chrominance

Capture rates per 30 fps (NTSC), 25 fps (PAL) for the following modes:

channel 34 * JPEG only or bitmap only at any size without
deinterlacing;

* JPEG and bitmap simultaneously at 2CIF or 1CIF.

24 fps (NTSC), 20 fps (PAL) for all other modes.

Bus requirements PCI Express rev.1.1, x1 or wider.
Power consumption 15W (3.3V)

Operating 0°C to 50°C (with convection cooling)
temperature

2 Resolution can be set independently for each channel. Resolution setting applies to
both JPEG and bitmap images.

? Since channels can be configured independently, capture rate limitations apply to each
channel separately. Also, see footnote 1.

* With JPEG compression quality set at 60.




Connectors

Input video (34-pin ribbon cable), J2.

Pin Signal Pin Signal

1 Ground 2 Video input 1
3 Ground 4 Video input 2
5 Ground 6 Video input 3
7 Ground 8 Video input 4
9 Ground 10 Video input 5
11 Ground 12 Video input 6
13 Ground 14 Video input 7
15 Ground 16 Video input 8
17 Ground 18 Video input 9
19 Ground 20 Video input 10
21 Ground 22 Video input 11
23 Ground 24 Video input 12
25 Ground 26 Video input 13
27 Ground 28 Video input 14
29 Ground 30 Video input 15
31 Ground 32 Video input 16
33 N/C 34 N/C

Output video (16-pin ribbon cable), J1.

Pin Signal Pin Signal

1 Ground 2 Video out 0

3 Ground 4 Video out 1

5 Ground 6 Video out 2

7 Ground 8 Video out 3

9 N/C 10 N/C

11 N/C 12 N/C

13 N/C 14 N/C

15 N/C 16 N/C
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Input/output video (DB37 female), P1.

Pin Signal Pin Signal
1 Video out 3 20 Video out 2
2 Ground 21 Video out 1
3 Video out 0 22 Video in 16
4 Ground 23 Video in 15
5 Ground 24 Video in 14
6 Ground 25 Video in 13
7 Ground 26 Video in 12
8 Ground 27 Video in 11
9 Ground 28 Video in 10
10 Ground 29 Video in 9
11 Ground 30 Video in 8
12 Ground 31 Video in 7
13 Ground 32 Video in 6
14 Ground 33 Video in 5
15 Ground 34 Video in 4
16 Ground 35 Video in 3
17 Ground 36 Video in 2
18 Ground 37 Videoin 1
19 Ground
Notes.

1. Please contact Sensoray for a list of available cables, adapters and termination

products.

2. Inaddition to the connectors listed above model 817 may contain a number
of headers used for manufacturing and testing purposes. No circuits should
be connected to those headers and no shunts should be removed or installed
unless advised so by Sensoray.
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