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1.0

ITS MODEL 6142B
DUAL MODE VIDEO DATA DECODER

GENERAL

The ITS Model 6142B Dual Mode Video Data Decodest multi-function device designed
to read video data which has been encoded intocsah/ or RS-170A video signal using
the left edge encoding or scanline encoding standamovable crosshair, controlled by an
included mouse, provides the means of digitizing pahisterest within the viewed scene.
Additionally the unit provides for the insertiohaphanumeric characters and a boresight
reticle. A summary of major features include:

Left edge data decoder

Scanline data decoder

Insertion of alphanumeric characters.
Insertion of user configurable movable reticle.

RS-232 port.
Eight bit parallel port.

Keyboard

© N o g » w N

Mouse/Trackball port

The 6142B decodes and unpacks the encoded dageaachtes an ASCIl message which
is displayed on the applied video and output vea R$-232 port or the eight bit parallel
port. An operator controllable movable reticleinserted into the video signal. The
position of the reticle is controllable via a mousetrackball or the RS-232 port. The
reticle coordinates are included in the ASCII messagejw output via the serial RS-232
port. The character generator provides for dispfahe reticle coordinates as well as other
annotation, which may be entered via the keyboard

Operator programming of the 6142B is via the dethleh keyboard and is aided by
extensive on screen prompts and menus.

The 6142B is housed in a rack mountable aluminaolosure 19 inches wide by 3-1/2
inches high x 15 inches deep. It is powered by @@b0VAC 50/60Hz, 7 Watts
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2.1
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CHARACTERISTICS

DATA DECODING

The two data decoding functions, Edge or Scanhne,selected by a front panel switch.
The operator is alerted as to the source of the lglathe insertion of an alarm character in
the display.

Edge Decoder
The 6142B left edge decoder function is desigmedderate reliably on encoded video
received from low cost video recorders.

The unit decodes left edge encoded data that egppea 2us pulse starting 9.3us after the
falling edge of horizontal sync. A bit value of @GNk typically 0.65 volts above blanking
while a value of ZERO is 0.00 volts. The 6142B dacode up to 252 bits (one bit per
horizontal line) per field, starting at a point li2es before active video (see Table 1 for
Serial Decode format).

Scanline Decoder

The 6142B scanline decoder function is designeckliably decode data which has been
encoded in conformance with RCC Optical Systemaui@ocument 452-86, Section 8.
Byte error correction is performed and the errgrasiing (hamming) code is stripped from
the data. The line error (LRCC) byte, which ocawery 9 bytes, is passed through on the
serial port, however it is verified and strippeoinrthe parallel data. The verification status
is output as a discrete bit available on the parallel gdre maximum data rate is 67,800 K
bytes. This data rate may be reduced, howeveendigpy upon the hardware/software
limitations of the host system. A maximum of seviaed of scanline data may be decoded
per field (see Table 2 for Serial Decode format).

INSERTED VIDEO CHARACTERISTICS

Alphanumeric Characters

The displayed characters are generated on a 5 x 7 dot.mfatidot"” is two scan lines high
and one pixel (1/640) of display) wide. The displiweight of the characters therefore is
approximately 3% of the height of the total displayhe distance between characters
horizontally is the equivalent of 3 dots (6 pixeldhe distance between lines is two scan
lines. The character set is shown in Figure 1.



2.2

INSERTED VIDEO CHARACTERISTICS (Continued)

2.2.2 Movable Reticle

2.2.3

The movable reticle consists of a crosshair aptdbgrammable box which is centered on
the crosshair. Except for the relative positiorth&f box and crosshair to each other, they
are independently programmable. There are eight lsanfigurations of the reticle which
are selectable via the keyboard, (see figure 2)e drosshair format, size, center opening
and visibility are controlled in this manner. Tasition within the display is controlled by
the mouse or trackball with fine tuning (singlepsteontrolled by the keyboard. The
vertical and horizontal size of the box are condlindependently. The box position is
controlled together with the crosshair positiome Dox may also be turned off.

The breadth of the line making up the reticle isjpimel. A pixel is two scan lines high and
an equivalent measure in width generating a mafrig20 x 240. The 320 x 240 pixel
matrix generates symmetrical pixels on a 4 x 3 agpd#ict display. Position resolution is
640 horizontally (1/2 pixel) by 240 vertically (1xgl).

Video Insertion Modes
The generated video may be mixed any of three asgelected by a front panel switch:

2.2.3.1 Relative White (Constant Contrast)

This method for adding the generated video tartpat video provides a pleasing display
over a wide range of original video light level&.level set by an intensity control is added
to the existing level of the original video. Thentrast between the original video and the
"added" generated video is therefore constant.s Tiklps prevent wash out at the high
levels and assures a non-glaring display at theléwels. An additional feature of this
method is that the generated video does not obdeateres on the existing video.
Elements as small as one pixel can be seen thraaghed video.



ASCII CHARACTER SET
FIGURE 1



Figure 2
Model 6142B Reticle Formats

u .

Figure 2A

Fixed Crosshair formats
(Use F11 to select format)

Figure 2B

Box formats
(Use F12 to select format, use arrow keys to adjust box size)




2.2.3 Video Insertion Modes (Continued)

224

2.3

23.1

2.2.3.2 Black

The generated video is again overlaid on the egstideo, but in this case in the opposite
polarity. The level is not adjustable as in thitree white, but is set at the black or

blanking level on the composite video signal. Tinisthod is effective when the original

scene is uniformly bright or at a high level.

2.2.3.3 Enhanced

The characters are inserted as white with a contig black border. This can be seen on
virtually any background video however care mustdd&n not to obscure desired video
elements.

Display Format

The display format is configurable by the operatiar the keyboard. Once the format is
programmed the format is retained in nonvolatilenoey until changed by the operator.
Typically the format is designed to match the exgeé@ncoded data format to reproduce a
display that corresponds to the encoder display.

RS-232 PORT

The RS-232C port is a asynchronous, serial, sknfdtansmit only) port with a selectable
baud rate of 300 to 38.4K baud (default set to K%2Aud). CTS/RTS handshake is
provided. The RTS output is always high. The @t must be high for the 6142B to
output data. If handshake is not required, CTS and RTS madidedether. Data transfer
via this port may be upon initiated by external camohor under control of the keyboard
and/or mouse/trackball keys.

Message Format

The 6142B generates an ASCII character stringelérirom the decoded data. This string
is output via the RS-232 port when signaled by yb&ard, mouse/trackball, or RS-232
command. See Table 3 for command and responsatfrm



2.4

2.5

2.6

PARALLEL OUTPUT PORT

The eight bit parallel port provides an alterndtgda output format. The data output
includes the raw decoded data without headertersahamming or LRC. The data format
is 8 bits of data with RTS/CTS handshake and an LRC verificationféag. The data is
high true. The LRC flag indicates the status of the current Wédata for scanline
decode only. It is low unless an error is found in comparing the ddttha LRC on any
scanline. The RTS output line is low until a block of decode dateaitable at which
time it is raised. The user then reads the data and rais€3 S eput line in response.
The 6142B then lowers the RTS line and the user lowers the CTSag¢inan
acknowledgement. The RTS/CTS FIFO handshake delay is under 2Qtimste lis more
data, the 6142B will update the data bus and again raise the RT&liemyise, the RTS
line will remain low. Handshake should continue until all data isoxed from the
FIFO.

If there is an LRC error, the status line will be raiseth@dent with the first RTS strobe
and remain active until the next field of data. All decoded datéhéofield will be put

into the output FIFO before the RTS line goes active which prechrdeanpredictable
latency between or within data transfers. If the data is adtfrem the FIFO, it will be

unconditionally cleared on the next video field along with the RTS line bferprocess

continues.

KEYBOARD CONTROL
The keyboard provides the operator with the meandirectly control all of the 6142B
display and operational functions. The keyboardmand formats are shown in Table 4.

MOUSE/TRACKBALL CONTROL
The 6142B supports a three button mouse or trickdde mouse/trackball is used to
position the movable reticle and the buttons aeel is perform the following functions:

Left button, "Set" Defines 0,0 origin for thernt reticle location.
Center button, "Home" Returns the reticle toQlteposition.
Right button, "Ready" Transmits full data megsag the RS-232 port.

Note: Continuous transmission of data wilcwc
when Right Button or keyboard space bar is
held down.



TABLE 1
LEFT-EDGE DECODE DATA STRING FORMAT

Function
Sync byte. Value=0COH
Byte count. Value=19

'Soooxlmmhwml—\g
o

NRNNNNNNRRRRRRRRER
OURWNROOVCONOUDAWNER

Data Byte 1.
Data Byte 2.
Data Byte 3.
Data Byte 4.
Data Byte 5.
Data Byte 6.
Data Byte 7.
Data Byte 8.
Data Byte 9.
Data Byte 10.
Data Byte 11.
Data Byte 12.
Data Byte 13.
Data Byte 14.
Data Byte 15.
Data Byte 16.
Data Byte 17
Data Byte 18.
Data Byte 19.
Byte value=0.

X co-ordinate (LS byte)
X co-ordinate (MS byte)
Y co-ordinate (LS byte)
Y co-ordinate (MS byte)



TABLE 2
SCANLINE DECODE DATA STRING FORMAT

Byte  Function

1 Sync byte. Value=0C1H

2 Data byte count. Value=number of data bytes pRC bytes.
3 Data byte 1, scanline 1.

4 Data byte 2, scanline 1.

5 Data byte 3, scanline 1.

6 Data byte 4, scanline 1.

7 Data byte 5, scanline 1.

8 Data byte 6, scanline 1.

9 Data byte 7, scanline 1.

10 Data byte 8, scanline 1.

11 Data byte 9, scanline 1.

12 LRCC of bytes 1-9, scanline 1.
13 Data byte 1, scanline 2.

14 Data byte 2, scanline 2.

15 Data byte 3, scanline 2.

16 Data byte 4, scanline 2.

17 Data byte 5 scanline 2.

18 Data byte 6, scanline 2.

19 Data byte 7, scanline 2.

20 Data byte 8, scanline 2.

21 Data byte 9, scanline 2.

22 LRCC of bytes 1-9, scanline 2.
23 X co-ordinate (LS byte)

24 X co-ordinate (MS byte)

25 Y co-ordinate (LS byte)

26 Y co-ordinate (MS byte)

Note:  Table shown is for two (2) scanline decolifethis example, byte 2 would be 20 (14H). If oahe scanline
were decoded, byte 2 would be 10 (OAH) and 13 tjind®? would not be output. For more than 2 line
decode, byte 2 would be 10 times the number ofisesmand the added data would be inserted bettgen
22 and 23 in the example. A maximum of 7 scanlinag be decoded.



TABLE 3
RS-232 COMMAND FORMAT

Function Select Character Message Description

STX [*B] BEGIN ANNOTATION ENTRY/EDIT 1 byte commantbllowed by text and edit input for annotation
to the display. The command is terminated by emean
<ESC> character.

EOT [*D] REQUEST HOME POSITION ABSOLUTE
LOCATION 1 byte command, 5 byte response

ORDER OF DATA RESPONSE:
byte 1 0C3H
byte 2 Hz LS absolute
byte 3 Hz MS absolute
byte 4 Vt LS absolute
byte 5 Vt MS absolute

where absolute co-ordinates are with resfmedhe lower left
corner.

ENQ ["E] REQUEST CURRENT POSITION ABSOLUTE
& RELATIVE LOCATION 1 byte command, 9 byte resze

ORDER OF DATA RESPONSE:
byte 1 0C4H
byte 2 Hz LS absolute
byte 3 Hz MS absolute
byte 4 Vt LS absolute
byte 5 Vt MS absolute
byte 2 Hz LS relative
byte 3 Hz MS relative
byte 4 Vt LS relative
byte 5 Vt MS relative

where absolute co-ordinates are with raspethe lower left
corner, and relative co-ordinates are with resfrethe HOME
position (2's complement values).

ACK [*F] SET HOME POSITION AS CURRENT
POSITION 1 byte command, 5 byte response (sanfeOT [*D])

S| [*O] DECODE DATA DISPLAY SELECT 2 byte commana response.
byte 2 ODD=ENABLE, EVEN=DISABLE

10



TABLE 3
RS-232 COMMAND FORMAT (continued)

DLE ["P] SET SCANLINE WINDOW 2 or 3 Byte commantl for automatic or semi-auto modes, 2 for
manual), no response.

ORDER OF DATA ENTRY:
byte 2 MODE LS 2 BITS
(00=Automatic, 01=Semi-automatic, 1x=Mahual
byte 3 TOP OF WINDOW
(1 byte if manual mode)

DC1 [*Q] SET XHAIR/BOX POSITION 4 byte command, nesponse. 16 bit for Hz, 8 bit for Vt both
unsigned.

ORDER OF DATA ENTRY:
byte 2 Hz LS
byte 3 Hz MS
byte 4 Vt

DC2 [*R] SET XHAIR/BOX SIZES 10 byte command, response. 16 bit for Hz, 8 bit for Vt both unsigned
each parameter.

ORDER OF DATA ENTRY:
bytes 2-4 Xhair outer Hz LS, Hz MS, \&dp.
bytes 4-7 Xhair inner Hz LS, Hz MS, \&9p.
bytes 8-10 BOX Hz LS, Hz MS, \&dp.

DC3 [*S] SET XHAIR/BOX PARAMETERS 3 byte comnthmo response.

ORDER OF DATA ENTRY:
byte 2 Xhair inner/outer
inner=MS digit, outer=LS digit
byte 3 BOX
n/u=MS digit, BOX=LS digit

DC4 [*T] SET CHARACTER PARAMETERS 2 byte command,response.
byte 2 bit O=Horiz size
bit 1=Vert size
where: 0=SMALL, 1=LARGE For both

NAK ["U] 'ONE-SHOT SEND' ENABLE 1 byte commandtuens a variable length data block depending
on whether Scanline or Left-Edge is selected. tSldes 1 & 2.

SYN [*V] 'CONTINUOUS SEND' ENABLE 1 byte commandeturns continuous variable length byte data blocks
depending on whether Scanline or Left-Edge is smlec See
tables 1 & 2.

ETB [*"W] 'SEND' DISABLE 1 byte command, no respe.

11



TABLE 4
KEYBOARD COMMAND FORMAT

<ALT><F1> HELP MENU

ESC Exit Mode
<ALT><F2> SCANLINE MODE/POSITION
ESC Exit Mode
<ALT><F3> DECODE DISPLAY PARAMETER SELECTS
ESC Exit Mode
<ALT><F4> ANNOTATION ENTRY/EDIT
- ® = Position Cursor
DEL Delete @ cursor position
BS Delete before cursor position
INS Insert space into line @ cursor position
HOME Move to beginning of line
HOME HOME Move to beginning of page
END Move to end of text on line
END END Move to end of text on page
ESC Exit edit mode
<ALT><F5> X/Y COORDINATE DISPLAY POSITION
- ® - Position Field
+ Turn field & Reticle on
- Turn field & Reticle off
ESC Exit position mode
<ALT><F6> STATUS DISPLAY POSITION
- ® - Position Field
+ Turn field on
- Turn field off
ESC Exit position mode
<ALT><F7> RETICLE (Crosshair) LOCAL POSITION
- ® - Position Reticle
ESC Exit position mode

12



<ALT><F8>
F11
M

® =
+/-

1

2

3
ESC

<ALT><F9>
F12
-T® A
ESC

<CNTL><ALT><DEL>
ESC

SPACE BAR

TABLE 4
KEYBOARD COMMAND FORMAT (continued)

RETICLE FORMAT SELECT 1
Toggles through each of four fixed size etwar configurations (See figure 2A)
Selects manual mode options
Size the outer crosshair (symmetrical X and Y)
Size the inner crosshair (symmetrical X and Y)
Size the box (symmetrical X and Y
Toggles the outer crosshair linetypes
Toggles the inner crosshair linetypes
Toggles box linetypes
Exit Format Select 1

RETICLE FORMAT SELECT 2
Toggles through each of four reticle/boxficpmations (See figure 2B)
Sets height and width of selection
Exit Format Select 2

RESET TO FACTORY DEFAULTS
Exit mode

Transmits full data message via RS{8&. Transmission is continuous when
held.

13



3.0

MECHANICAL CONFIGURATION (Figure 3)

The 6142B is housed in a 19 inch rack mountabim@um enclosure, 3.5 inch high by 15
inch deep. All circuitry is on two printed circustssemblies. Connections between PC
assemblies are via mating connectors. No edgesctons are used.

All connectors are on the rear panel and all ctsmtand indicators are on the front panel.

A detachable keyboard and mouse are included

— —
MODEL 6142B
DUAL MODE VIDEO DATA DECODER
INSERTION MODE INTENSITY DECODE MODE
E WHITE SCANLINE
5 CEEN@) ®
BLACK LEFT EDGE
FRONT PANEL
100-250VAC
VIDEO IN VIDEO OUT —— KEYBOARD
1 2 PARALLELPORT ~ MOUSE/TRACKBALL  RS-232C ©

REAR PANEL

14
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4.1
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4.4

4.5

4.6

4.7
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4.9

4.10

411

4.12

CONTROLS, INDICATORS, AND CONNECTORS

Power Two Position Toggle Switch -
Turns power to unit ON and OFF. LED illunteg
when power is on.

Insertion Level Rotary potentiometer -
Controls the level, "brightness" of inserggdphics
when in the white display mode.

Insertion Mode Select Three Position Toggle Switch -
Selects video insertion mode of black, white
enhanced.

Decode Mode Select Two Position Toggle Switch -

Selects Left Edge or Scanline decode mode.

RS-232 25 pin DB25S Connector -
Provides interface to RS-232C port.

Parallel Port 25 pin DB25P Connector —
Provides interface for eight bit paralleladat

Video In BNC Connector -
Receives RS-170 or NTSC (RS-170A) video.

Video Out 1 BNC Connector -
Outputs original video with annotation, datad
symbology added.

Video Out 2 BNC Connector -

Same as Video Out 1.

Keyboard 5 pin Circular DIN connector -
Provides interface to detachable keyboard.

Mouse/Trackball 6 pin mini-DIN connector -
Standard "PS-2" interface to external Mouse
Trackball.

Power 3 Pin Connector with integral line filter -

Receives detachable line cord.

15
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5.0

5.1

5.2

5.3

5.4

5.5

5.6

5.7

5.8

5.9

SPECIFICATIONS

Video In

Video Out

Video Amplifier

Video Signal Degradation
Reticle/Resolution

Data Decoder, Edge

Data Decoder, Scanline

Character Set

RS-232C Port

Standard 525/60 composite video 2:1 interlatagk
negative per EIA RS-170 or NTSC. 75-ohm
impedance. 1 volt peak-to-peak.

Same as video input with graphics added and DC
restored, 75-ohm impedance (output as specified
when terminated by 75-ohm load).

Bandwidth: >20MHz +1 db
Gain: Unity

Exceeds requirements of EIA RS-250B, Short Haul.
Positional resolution 640 x 240 pixels.

Decodes left edge data formatted IAW Optical
Systems Group Document 452-86, Section 7.

Decodes scanline data formatted IAW Optical
Systems Group Document 452-86, Section 8.

Standard ASCIl 96 character set plus 31 additio
special characters.

EIA RS-232C serial asynchronous 300-38.4K baud,
internally selectable, default to 19.2K baud.

[ Function

Rx Data input

TX data output

RTS output

CTS input

DTR output

Common ground

DCD input

LY
5
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5.0 SPECIFICATIONS (Continued)

5.10 Parallel Data Port Eight bit, TTL compatible, high true, with CTIR
handshake and LRC status.

[ Function

Data bit O output

Data bit 1 output

Data bit 2 output

Data bit 3 output

Data bit 4 output

Data bit 5 output

Data bit 6 output

Data bit 7 output

n/c

10 Data Ready (RTS) output

11 Data Strobe (CTS) input

12  LRC Error output

13  Spare output

14-25Common ground

R
5
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5.11 Package 19 inches wide, 3.5 inches high, 15 inches daelp
mountable aluminum enclosure.

5.12 Environment

Temperature 0 to +30
Humidity 95% (internal non-condensing)
Storage Temperature -30 to +60

5.13 Power 100 to 250VAC, 50/60Hz, 7 Watts

17



