A,
-7 DRS Technologies

A Finmeccanica Company



" #$H%E&!

3 + -
/ /
#&!
)$$ ) I5! & #5)&# ) !#55! ) &# &
&HE ) ) G H# ) <& #H&") &%);

9#8& 1 =) &>:&")$$ )6S ' & $)&5 )$$
#50") )78$&; & ! #)9) &6%) 96 9#
# )19) &

) 1$&!1 1) $&5&! ) ) # M)
"&99I & " "O#6 ) )& #OH#)! "1&
$&! 1# $&5& 1)) ; #) #E6 19!

& #181 ")$S  TIS&)TS! # ):& &!
$&5& ) &H# $H OH& # B# # )5)%! #))
71 )8& ! # "IO# &T&S&# 6" )5)%!"

& () +
-

% 01,2
11'11'21

I+ 3-+

4 + + [ *

"& 5)6)$)! 7!$&!18! #7!)6)!76)!9
#"0) ) "I& )$S #65! &$1) #
D)) & 109! ! # &59%$&! & $6 & % & "#
1) #& &%!5! #)&&% #5) #6 | #

#50):& % O#6 )| #"8& "& #5)&#
7,8 1111 & #B)16)TS! #$H) 1
1)&8! # ) #9;

9 &S # 176! &)$ # & &!)$ )5)%! & $6
Y& &Y%HE # "61# &)T&$&; #6! "& 5)

1o
)1

6 $&5& ) &# "#!
1)$& % 6 )%!

9)<l ")
L #2)!

&% & "#6
6)$ 181 & ")

Rev History
Revision Number Release Date Description
C 03/15/2012 Initial Release
Added customer NV read write commands, pixel map,
D AR and AGC ROI Commands
Ported over Tamarisk®640 revision B.2 document.
Change this document for Tamarisk®320. Corrected
non-volatile default values. Added version
E SO requirements for certain features. Clarified Oxd7
command. Made changes in preparation for public
release. New ICE Commands added
Updated header icon. Corrected System Status Get
E 2/9/2015 First Response Format table.
Added details related to the Precision Series
--$@A -+ +-@3 ) -+&- ) -




!
Tamarisk®s20 Software ICD :/i DRS Technologies

AFinmeccanica Company

TADIE Of CONEENTS. ... [
ACronymMs and ADDIEVIALIONS .........ccoiiiiiiiiiiiie e et e e e e e e e e e e e e e e e e e eeaaaanaaeaeeeeeeeeannnns ii
Reference DOCUMENTALION .........ooiiiiiiiieiie e i
S F= 1= VA L5 (0o 1o 1 v
Notifications: Caution, Warning and NOTE .............ooo e iV
Yoo o TSP 5
O A Y (=] T @ 1Y 1= YT 5
I B o Tod [ 1T o1 @ =T [ 5
2  Message FOrmat - GENEIAL.......cocoieeeieieiici et e e e e e e e e e e e e aes 6
2.1 Checksum COMPULALION .......iiieiiiieieie e e e e e e e e e e e e e e e e e a e e e 7
2.2  Command MeSSAge FOIMAL .........couuiiiiiiii e e e e e e e e e e e e 8
2.3 Response MeSSage FOMMAL.........covuiiiiiiiii e e e e e e e s 8
2.4 Response MeSSAJE TiMING ...oiieeiiiieiiiiiei e e e e e e e e e e e e e e et e e e e e e e eeanaanaans 11
2.5 Command/RESPONSE SEUUENCE .....ccuuvuuuiieeeeeeeeettie e s e e e e et eeeetaae s e e e e e e eeeata e e eeeeeeeesnaannns 12
2.6 Camera Memory Data dOWNIOAd ...........ccooeeeiiiiiiiiiiii e 12
2.7 Camera Data UPIOAQ.............uuuuummeeiiiiiiiiiiiiiiiieiseeessesesseeee s sssnesnsnennnssnnnn s nnnnnnne 17
3 Operational COMMANAS .......uuiiie e e e e et e e e e e e e e ee e e e e e eeeeeeasasaaaaeeeeeees 21
R J0 R V51 (=1 o @] 4 1 4 F= T Lo £ 21
3.2 Field Calibration COMMEANGS. ........uuuuuuiiiiiiiiiiittiiiie bbb aeeeeeraenees 31
TR T X €T O 0] 4] 0 1 =0 o 37
I o To ] .4 I 0] 141 1 4 F= 1 0 KSR 53
3.5 Non-Volatile Parameters COMMENUS...........uuuuuuuuuumiiiiiiiiiiiiiiieiiieeeeeeeee . 55
3.6 PiXel Map COMMEANTGS. ......uuuuiiiiiiiiiiiiieiiiiie bbb nnnnnnne 77
3.7 Troubleshooting COMMANGS..........uuuuuuiiiiiiiiiiii e 84
3.8 Temporal NOISE rEAUCTION ...........uuuuuiiiiiiiiiiiiiie e nenennnes 88
3.9 RAdiometric SceNe Colorization ComMmMAaNdS..........coeiiiiiiiiiiiiiie e 88
3.10 SymbOIOgY COMMENGS.......uuuuiiiiiiiiiiiiiiiieee bbb nnnnnnnnes 94
3.11 text string (TTY) display COMMANT............uuummmmiiniiiiiiiiiiiiii e 97
3.12 Digital Video OUtPUL CONIOIS ........uuuiiiiiiiiiiiiiiitiiiiii e 98
T R T oS T 0 o U1 1 | 101
700 I A AN W) (o o =Y I 0 1 o 101
3.15 color SCHEME selection and control CoOmMMaNd...............ueveiiuiiiiiiieiiiiiiiieiiiiieieeieieeenen. 104
3.16 RAdiometric Temperature AdjSUIMENT ..........ouuuiiiiiiieiieeiee e 107
3.17 Emmisivity Control COMMANG ...........iiiiiiiiiieie e 108
3.18 region of interest Control COMMANG...........coouiiiiiiii e 109
4  Command QUICK-REFEIENCE ........uiieiiie e e 112




Tamarisk®s20 Software ICD

) *
)$/

%
%
%

& %

%
$% &

"H#
0~

Ro Ro !

S,
=7 DRS Technologies

A Finmeccanica Company




Tamarisk®s20 Software ICD

),
=7 DRS Technologies

AFinmeccanica Company

The following documents form part of this specifioa. In the event of a conflict between
documents referenced herein and the contents ®fsgecification, the contents of this specification
shall be considered a superseding requirement.

Document No:
Document No:
Document No:
Document No:

1012593 Tamarfsko User Manual

1012820 Tamarfsko Electrical Interface Control Document
1012821 Tamarfsko Camera Control Software User Guide
1003727 Tamarfsko Mechanical Interface Control Document
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NOTIFICATIONS: CAUTION, WARNING AND NOTE

Throughout this manual, notifications are usedléstdhe user’s to potential risks and to minimize
the potential for personal injury and or damagéht product. When a notification is present, it is
important that the user review and understand tallesyents related to the notification before
proceeding. If questions arise, please contact gathorized dealler or DRS Technologies.

Notifications are preceeded by a symbol and foldwey highlighted text. Three types of
notifications are used throughout this manual aeddafined below:

AN

CAUTION

A caution is a procedure, practice, or condition that, if not strictly followed, may
result in personal injury or damage to the equipment that may impede product

performance.

WARNING

A warning is intended to alert the user to the presence of potentially harmful
circumstances and provide precautionary guidance for mitigating risk of personal
injury and or damage to the product.

NOTE

A note is a statement that clarifies or is used to emphasize important information.

Read all instructions

Keep these instructions for future reference.

Follow all instructions

Heed all warnings.

Do not submerge this apparatus in liquid of anylkin

Clean per recommended instructions using dry noasake cloth.

N o bk wDdPRE

Do not install near any sources of intense hedt agsaadiators, furnaces,
stoves or other apparatus that regulary producessiee heat.

8. Refer all servicing to qualified service personnel




),
Tamarisk®sz0 Software ICD =7 DRS Technologies

AFinmeccanica Company

This document describes the serial protocols amdntand interface for systems employing the
Error! Unknown document property name.. The Tamarisks2o Software Architecture is a design
for an infrared thermal imaging core that usesmacaoled focal plane array (UFPA).

1.1 SYSTEMS OVERVIEW

A thermal imaging module (TIM) based on the Tankiris, Software Architecture communicates
with a connected device via the serial protocokcdbed herein. The connected device is often a
personal computer (PC) running a graphical usarfete (GUI) but may be a controller in an
embedded system. The connected device uses taémetocol to configure, control, and monitor
status of the thermal imaging module.

Additionally, specific features of the system astéd by the serial protocol. This feature is usefu
for troubleshooting anomalous TIMs.

1.2DOCUMENT OVERVIEW

This document describes the commands, parametetgeaponses of the Tamafisk Software
Architecture. The Tamari€kzo Software Architecture is not a product in and tself; it is a
component in a system. This document describedherands for this specific component. Other
individual systems based on the Tamdtisk Software Architecture may include additional
commands that are specific to that system.

This document does not describe the physical exterto the system. The physical interface will
vary for each system. Typically, the serial protdedransported over RS-232 links but USB and
LVCMOS UART interfaces are supported. The Tam&Hsk Electrical Interface Control
Document describes the connectors, voltage lefraisiing, and data rates on which this protocol
resides. See Reference Documents for details.
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The serial protocol allows the user to control amhitor status of the thermal imaging module.

Every message transmitted or received over thalgeterface uses the same message format. The
message contains the following components:

1.

Start Character— this is always 0x01. It identifies the startaohew message. Note
that the start character is not guaranteed to Impuann the serial data stream. Other
fields within the message may also contain thiseal

Command Byte- This byte determines the type of command to édopmed. For
responses, this byte identifies the type of respons

Parameter Length- this byte specifies the count of any additiopatameter bytes
included in the message. If the message does noireeany additional parameter
bytes this value will be zero. Note that the oJvenaéssage length is limited by the
MTU size (see below).

Parameters— These bytes contain any parameters, or other fdatthe message.
Generally, the content and format of this data wWépend on the specific message
type. However, a few general rules apply:

When parameter bytes contain strings, these areatiyp null-terminated arrays of
ASCII codes.

When data bytes contain integer or floating-poelues, these are sent in big-endian
order — e.g., the MSB is sent first. This statementrue for both 16 and 32-bit
values.

Checksum- This is the frame check sequence for the mess$aigeludes all bytes in
the message from the start character to the laatrgder byte. It is calculated with the
formula in paragraph 2.1.

The Maximum Transfer Unit (MTU) size of the seséleam is 252 bytes. .

The parameter length for most messages is an avabar of bytes (there are exceptions). This is
due to the 16-bit legacy architectures for whiah pinotocol was developed.

The message format is illustrated below:

Table 1 — General Message Format
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Byte Value/Type Description
1 0x01 (always) Start of message.
2 Unsigned integer | Command ID.
3 0 to 252 Parameters length.
(I\Lll iog) d'\élsgﬁggit Additional Data (0 to 252 bytes).
(N +4) checksum Frame check sequence. See paragraph 2.1.
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2.1CHECKSUM COMPUTATION

Every message has an appended 8-bit checksum.hBoksum is computed using all bytes in the
message from the start character to the last géga b

Note that summing the negative byte values mugtehirmed using 2’s-complement math, which
IS common on most processors. Below is example twtecomputes the message checksum:

uint8
ComputeChecksum (Uint8  uy_message_.id,
Uint8 * pauy_parameters,

Uint32  ul_parameters_size_in_b ytes)
{
Uint8 uy_message_checksum =0 ;
uy_message_checksum -= 0x01 ; // start characte r
uy_message_checksum -=uy_message_id ;
uy_message_checksum -= ul_parameters_size _in_by tes;

while  (ul_parameters_size_in_bytes --)

{

uy_message_checksum -= * pauy_parameters ++

}

uy_message_checksum &= OxFF ;

return uy_message_checksum ;
} // ComputeChecksum

Alternatively, the checksum may be computed usiegeiquivalent formula that follows:
Checksum = (~(two’s complement sum of all ssage byte) + 1)& OxFF

For example, let’'s say that the checksum for 0x€¥2A00x02 0x00 0x01 needs to be computed.
The two’s complement sum of all the message bytaddwbe

0x01 + Ox2A + 0x02 + 0x00 + 0x01 = Ox2E
Next, the formula indicates that the 0x2E mustriveited.
~0x2E = OXFFF...FFFD1
Then, 1 must be added.OxFFF...FFFD1 + 1 = OXFFF...FFFD2
Finally, a bit-wise AND with OXFF needs to be penfied.
OXFFF...FFFD2 & OxFF = 0xD2.
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Note that the bit-wise AND operation ensures theckbum length remains 1 byte.

2.2COMMAND MESSAGE FORMAT

All commands originate from the connected devicd are sent to the thermal imaging module
(TIM). The TIM does not originate commands but &ayrsend occasional text messages.

All commands conform to the general message forita. command byte identifies the specific
command to be performed. Additional data bytesirmzkided in the command as required. Refer
to command details section for specifics.

The module will be ready to accept commands wighgeconds of power-on.

2.3 RESPONSE MESSAGE FORMAT

All commands sent to the TIM are expected to rexail/least one response message (exception:
changing the baudrate command will not producespaese).

In general, systems communicating with the TIM dtawmait for the response message prior to
subsequent messages being sent.

If the TIM finds a message format error or bad &sam, the TIM will not send a response.

If the message format and checksum is correctfhmutommand is not recognized, the TIM will
send an Error (ERR) response. The error respongenmolde a descriptive string that describes
the error.

If the received message is properly formatted (diclg checksum) and the command is
recognized, the TIM will generate an Acknowledgetr{&CK) response.

On select commands, the module may send othernsspoThe type of response depends on the
command that was received. Response types are:

A text message. These are output using the TXTtiiteam The text message will
contain the requested information or other feedb@ae the individual message
detail) as null-terminated ASCII strings.

A value message. These are output using the VALdétifier. The value message
includes a 16-bit numerical value.

The original command. The command will contain rEawvameters that include the
response data.

Table 2 — Response Message Types

Name Icltjommand Additional data
Text message (variable # of bytes defined in the
Data Length field)

Text message (TXT) 0x00 ,
Note: to receive a text message, the module must
have debug message mode ON.
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Data filed includes16-bit command ID of the serial

ABRTEERERTER (N ez command that is being acknowledged

Data filed includes 16-bit command ID of the serial

Nt ST EEn (M) B8 command that is being unacknowledged

Data filed include 16-bit command ID of the serial

el (ERR) s command that is in error

16-bit integer return value - :

(VALUE) 0x45 16-bit integer value broken up into 2 bytes
CMD Cmd Returns command code with response data

2.3.1 TXT Response

The TXT (Text) response provides feedback in humeaaable form. The TXT message
contains an ASCII string of arbitrary length (theiee message must be less than the MTU
size). The connected unit may display the ASCIl t&x it sees fit or may discard the

information.
Table 3—TXT Response Format
Byte Value/Type Description
1 0x01 Start of message.
2 0x00 TXT Response ID.
3 N Number of text bytes to follow.
(:\1’];%) ASCII chars ASCII text. Null termination not required.
(N+4) checksum Frame check sequence. See paragraph 2.1.
Table 4 —Example TXT Response
Byte Value/Type Description
0x01 Start of message.
0x00 TXT Response ID.
0x06 Text message contains 6 characters.
0x48 (“H")
Ox6F (“0”)
OX77 (“W”) “ 'H
4t09 0x64 (“d") ASCII text (“Howdy!”)
0X79 (“y”)
0x21 (“1")
10 checksum Frame check sequence. See paragraph 2.1.

2.3.2 ACK Response

The ACK response is a general-purpose acknowledgiemhat a command has been
received. Some commands will result in two ACK nages — one generated upon receipt

9
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of the command and a second generated upon coomplefithe command. The ACK
message contains the ID of the command being adkdged.

Table 5 —ACK Response Format

Byte

4,5

Value/Type

0x01
0x02
0x02

Command ID

checksum

Description

Start of message.
ACK Response ID.
ACK responses always have 2 parameter bytes.

ID of command that is being ACK’d. Command IDs are 8 bits
in commands but are extended to 16 bits in an ACK.

Frame check sequence. See paragraph 2.1.

2.3.3 NAK Response

The NAK response is generated to indicate a comntamhot be processed for some
reason. The Tamari8ko architecture currently does not use the NAK respon

Table 6- NAK Response Format

Byte

4,5

Value/Type

0x01
0x03
0x02

Command ID

checksum

Description

Start of message.
NAK Response ID.
NAK responses always have 2 parameter bytes.

ID of command that is being NAK’d. Command IDs are 8 bits
in commands but are extended to 16 bits in an NAK.

Frame check sequence. See paragraph 2.1.

2.3.4 ERR Response

The ERR response is generated when a command isago@nized or when an error occurs
during the processing of a command. There are twuodts for the ERR response. The first
format contains only the ID of the command thategated the error. The second format
contains an informative text message.

Table 7- ERR ID Response Format

Byte

4,5

Value/Type

0x01
0x04
0x02

Command ID

checksum

Description

Start of message.
ERR Response ID.
ERR responses always have 2 parameter bytes.

ID of command that caused ERR. Command IDs are 8 bits in
commands but are extended to 16 bits in an ERR.

Frame check sequence. See paragraph 2.1.

10
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Table 8— ERR String Response Format

Byte Value/Type Description
1 0x01 Start of message.
2 0x04 ERR Response ID.
3 N Number of text bytes to follow.
(:\1';[-03) ASCII chars ﬁ\;(ig;s;:;t.ring that contains error message. Null termination
(N+4) checksum Frame check sequence. See paragraph 2.1.
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2.3.5 VALUE Response
The VALUE response is generated when a commandhietusingle 16-bit integer value.

Table 9— VALUE Response Format

Byte Value/Type Description
1 0x01 Start of message.
0x45 VALUE Response ID.
0x02 VALUE responses always have 2 parameter bytes.
4,5 Unsigned integer | Value.
6 checksum Frame check sequence. See paragraph 2.1.

2.3.6 CMD Response

The command response is generated by any commancetfuires a response that does not
fit any of the prior response types. The contentth& response is dependent on the
command and the nature of the response.

Table 10 — CMD Response Format

Byte Value/Type Description
1 0x01 Start of message.
2 Command ID ID of corresponding command.
3 N Number of bytes to follow.
4 to varies The contents of this field depend on the command and
(N+3) response type.
(N+4) Checksum Frame check sequence. See paragraph 2.1.

2.4 RESPONSE MESSAGE TIMING

An ACK response will nominally be returned within second of the command being sent.
However, there are exceptions:

11
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1. If the command causes flash memory to be eras@dogrammed, the command can
take somewhat longer before generating an ACK.firhe is dependent on a number
of factors:

The number of flash sectors being erased or progean More sectors will require
more time.

The temperature of the flash. Colder flash partpiire more time to erase and
program.

2. The response time for non-ACK response (ERR, Néik) types depends on the type
of command.

2.5 COMMAND/RESPONSE SEQUENCE

Generally, every command is followed by an ACK wms®e. However, there are numerous
exceptions:

1. Some commands will return a VALUE response or garse having the same
message ID as the command followed by and ACK.

2. Data transfer activities have a uniqgue messageeseguhat is dependent on whether
an upload or download is requested, the size otrdresfer, and any errors that may
occur during transfer.

2.6 CAMERA MEMORY DATA DOWNLOAD

Information in non-volatile memory may contain sonméormation that is useful in system
development. Table 18 shows the data availabl@mwvolatile storage. A sequence of commands
is required to download this information, and théarmation will need to be parsed according to
the table. Figure 1 shows the command sequencesbptthie connected unit (CU) and the thermal
imaging module (TIM).

CcuU TIM
0x73 (10) >l
Download Setup
- 0x41 (248) Download Packet
0x47 (Q)
Complete -

12
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Figure 1 - Download command sequence

2.6.1 Download from Thermal Imaging Module (TIM) to Connected Unit (CU)

A download from the TIM is initiated by the CU withe “Data Transfer Download Setup”
message (0x73). This messages has five, 16-bitedeas (10 bytes total). The parameters
identify the device; region, range, and size ofdbenload (see Figure 1)

The TIM checks the size and region parameters iiagceptable, responds with an ACK
(0x02).

The TIM then begins sending packets to the CU uddwaja Transfer Download Packet”
messages (0x41). Each packet message carries @a@ayhose size is always an even
number of bytes. The payload packet contains a gtackmber (16-bits) and packet
payload bytes. Payload size has historically beeh®ites. The packet number is a zero-
based, integer count packets. It is used to detessing packets and to initiate retries. The
TIM continues to transmit packets until the entilgect is transmitted.

At any time during the transmission, the CU maydsan‘Data Transfer Upload Retry”
message (0x46) to indicate an error. The retryansatone 16-bit parameter that is the
packet number of the last packet received in ofdpon receipt of this message, the TIM
will retransmit all packets following the packetmier.

At any time, the CU may send a “Data Transfer Aboressage (0x43). Upon receipt of
this message, the TIM will terminate transmissidnpackets, reset its internal state
machines, and await a new setup message.

Following receipt of the last data packet, the CIl gend a “Data Transfer Download
Complete” message (0x47). This message indicateghh entire object has been received
intact by the CU and that data transfer operatilisease.

2.6.1.1 Data Transfer Download Setup — 0x73

Description Setup a download from the TIM to the connecteid un
Command Format:

Table 11 — Data Transfer Download Setup Command Format

Byte Value Description
0x01 Start of message.
0x73 Data Transfer Download Setup Command ID.
Ox0A Parameters length.

4to7
8,9
10, 11
12,13
14

unsigned integer

unsigned integer
unsigned integer
unsigned integer

Checksum

Transfer size in bytes.
0x0001
0x001A
0x0000.

Frame check sequence.

13
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Response Format:

Table 12 — Data Transfer Download Setup Response Format

Byte Value Description
1 0x01 Start of message.
2 0x02 ACK response.
0x02 Parameters length.
4,5 0x0073 Data Transfer Download Setup Command ID.
Checksum Frame check sequence.

2.6.1.2 Data Transfer Download Packet — Ox41

Description Carries payload bytes for the data transfer doaahl
Command Format:

Table 13 — Data Transfer Download Packet Command Format

Byte Value Description
0x01 Start of message.

2 0x41 Data Transfer Download Packet Command ID.
N Parameters length.

4,5 unsigned integer Packet number. The first packet is 0.

6 to Packet payload. The number of bytes in this array varies.
(N+3) (any) These are a portion of the bytes of the payload object being
sent from the TIM.

(N+4) Checksum Frame check sequence.

Response Format:

There is no response to this command unless p&ketrupted or is the last packet of
the transfer.

If this packet is corrupted, the CU should genesatbata Transfer Download Retry”
message (0x46) containing the packet number oéxpected packet.

If this packet is the last packet of the transiee, CU should generate a “Data
Transfer Download Complete” message (0x47) thataiogs success status.

2.6.1.3 Data Transfer Download Retry — 0x46

Description Setup a download from the TIM to the connecteid un
Command Format:

14
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Table 14 — Data Transfer Download Retry Command Format

Byte Value Description

1 0x01 Start of message.

2 0x46 Data Transfer Download Packet Command ID.
0x02 Parameters length.

4,5 unsigned integer Packet number of expected packet.
Checksum Frame check sequence.

Response Format:

There is no response to this command other thaesiome packet transmission at the
packet number of the expected packet. All paclkateviing the expected packet shall be
retransmitted.

2.6.1.4 Data Transfer Download Complete — 0x47

Description Indicates the CU has received all packets oftilnvenload and data transfer
operations will cease.

Command Format;:

Table 15 — Data Transfer Download Complete Command Format

Byte Value Description

1 0x01 Start of message.

2 0x47 Data Transfer Download Complete Command ID.
3 0x00 Parameters length.

4 Checksum Frame check sequence.

Response Format:

There is no response to this command. Upon reoéipis command, the TIM will cease
data transfer operations.

2.6.1.5 Data Transfer Abort — 0x43

Description Abort a data transfer. This command can be usedort both uploads and
downloads.

Command Format:

Table 16 — Data Transfer Abort Command Format

Byte Value Description
1 0x01 Start of message.
2 0x43 Data Transfer Abort command ID.

15
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0x00
4 Checksum

Parameters length.

Frame check sequence.

Response Format:

Table 17 — Data Transfer Abort Response Format
Byte Value Description
0x01 Start of message.
2 0x02 ACK response
0x02 Parameters length.
4,5 0x0043 Data Transfer Abort command ID.
Checksum Frame check sequence.

2.6.2 Non-volatile Camera System Information.

There is information contained in the non-volatiilemory that some customers may desire
to use for their products, such as camera part Btgrdnd serial numbers. This information
is downloadable and parsable based on the infoomat Table 18. The Data Transfer
Download Setup Command (0x73) is used to downlbadinformation. To download the
data shown in Table 18 the user would write thitahg serial command to the camera:

0x01 0x73 Ox0a 0x00 0x00 0x00 0x01 0x00 0x01 Ox¥DaCt0X00 0x00 Ox66

Table 18 — TIM Manufacturing Information

Item

Mfg date information

Mfg date information

Mfg date information

Mfg date information

Mfg date information

Mfg date information

Mfg date information

Mfg date information

Mfg date information

Mfg calibration information
Mfg calibration information
Mfg calibration information
Mfg software information
Mfg software information
Module Part Number

Module Serial Number

Length (in bytes) Conversion from raw bytes

Year = int(data[0]) * 256 + int(data[1])
Month = int(data[2])

Day = int(data[3])

Year = int(data[4]) * 256 + int(data[5])
Month = int(data[6])

Day = int(data[7])

Year = int(data[8]) * 256 + int(data[9])
Month = int(data[10])

Day = int(data[11])

Chamber = string(data[12:17])
Position = string(data[18:23])

Version = string(data[24:33])

Version = string(data[34:43])

Version = string(data[44:53])

Part Number = string(data[54:73])
Serial Number = string(data[74:93])

O O R P N RFP RPN PP RN

NN R R e
©O O o o o
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Item Length (in bytes) Conversion from raw bytes
Detector Part Number 20 Part Number = string(data[94:113])
Detector Serial Number 20 Serial Number = string(data[114:133])

2.7 CAMERA DATA UPLOAD

If the TamarisReror Unknown document property name. CAMera is integrated in a system there may be
occasions an embedded firmware or embedded hardpragrams could require an update.
Customers that desire supporting that update tthrolgjr software or hardware would follow the
upload procedure described below:

An upload to the TIM is initiated by the CU (contest with the “Data Transfer Upload Setup”
message (0x74). This messages has 9, 16-bit paan{@B bytes total). The parameters identify
the device, region, range, size and CRC of theagp(see Figure 2).

Figure 2— Upload to TIM Message Sequence Diagram

CuU TIM
0x74 (18) -
Upload Setup
< 0x02 (2)
ACK
Upload Setup
0x72 (244) >
Upload Packet
0x72 (244) >
Upload Packet
Flash
Sector 0x72 (244) >
Upload Packet "
Pause [ 0x72 (4 Sector Burning (8)
< 0x72 (4) _
Resume Burnina Complete (9)
0x72 (244) >
Upload Packet
Flash
Sector 0X72 (244) .
Upload Packet
0x72 (202) >
Upload Packet
Sector Burning (8)
- 72 (4) Transfer Complete (10)

The TIM checks the size and region parameters iraiceptable, responds with an ACK and
setup response. The setup response message haanteecommand ID as the setup message
(Ox74) and has 3, 16-bit parameters.

The CU then begins sending packets to the TIM udDaja Transfer Upload Packet” messages
(Ox72). Each packet message carries a payload vdweses always an even number of bytes. The
payload packet contains a packet number (16-bitd) @acket payload bytes. Payload size has
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historically been 244 bytes. The packet numberasra-based, integer count packets. It is used to
detect missing packets and to initiate retries.

At any time, the TIM may send a “Data Transfer yaldPacket” (0x72) message to the CU to
control the flow of packets or to indicate an erondition. This flow control message includes 2,
16-bit parameters. The first is a response ID dedsiecond is a packet number. When the CU
receives the flow control message, it should red@mindicated in Table 24

At any time, the CU may send a “Data Transfer Abamessage (0x43). Upon receipt of this
message the TIM will reset its internal state maebsiand await a new setup message.

Following transmission of the last data packet, T will send a flow control message with
ID=8 to indicate flash is being programmed followy a flow control message with ID=10 to
indicate that the upload has been successful,léisé burn is complete, data transfer operations
will now cease.

2.7.1 Data Transfer Upload Setup — 0x74
This message is used as both a command to the fid\a aesponse to the CU.

Description: Sets up a transfer from the connected unit ta'the
Command Format:

Table 19 — Data Transfer Upload Setup Command Format

Byte Value Description

1 0x01 Start of message.

2 0x74 Data Transfer Upload Setup Command ID.
3 0x12 Parameters length.

4,5 Unsigned integer 0x00, 0x00

6,7 Unsigned integer | 0x00, 0x01

8,9 Unsigned integer | Software: 0x00, 0xOC FPGA:0x00, OX0E

9,10 Unsigned integer | 0x00, 0x00

10, 11 Unsigned integer | 0x00, 0x00

12,13 Unsigned integer | 0x00, 0x00

14, 17 Unsigned integer | Total size of transfer.
18, 19 Unsigned integer | CRC of entire transfer.

20 checksum Frame check sequence.

Response Format:

Table 20 — Data Transfer Upload Setup Response Format

Byte Value Description

1 0x01 Start of message.
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2 0x74 Data Transfer Upload Setup Command ID.
3 0x06 Parameters length.
4,5 0x0000 Always 0.
6,7 0x0000 Always 0.
7,8 Unsigned Integer Response ID. See table below.
9 checksum Frame check sequence.
Table 21 — Data Transfer Upload Setup Response ID
Response ID Description
1 Success, Setup accepted. Upload can proceed.
3 Error in Device ID, Region ID, or Range ID. Setup failed.
7 lllegal Size. Size of upload does not agree with expected size. Setup failed.

2.7.2 Data Transfer Upload Packet — 0x72
This message is used as both a command to the fAd\& aesponse to the CU.

Description Carries data to be uploaded to the TIM. Theaasp provides flow control
and error notification to CU.

Command Format:

As a command, this message carries payload data fata transfer upload to the TIM
from the CU. The message contains a 16-bit, undigrero-based packet number followed
by payload bytes. Following the payload bytes i$6abit packet CRC. The number of
payload bytes will vary but the entire message rbadess than the MTU size.

Table 22 — Data Transfer Upload Packet Command Format

Byte

6 to
(N+1)

(N+2),
(N+3)

(N+4)

Value

0x01
0x72
N

Unsigned integer
(any)

Unsigned Integer

checksum

Description

Start of message.

Data Transfer Upload Setup Command ID.
Parameters length.

Packet number. First packet is O.

Packet payload. The number of bytes in this array varies.
These are a portion of the bytes of the payload object being
sent to the TIM.

Packet CRC

Frame check sequence.
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Response Format:

Table 23 — Data Transfer Upload Packet Response Format

Byte Value Description
1 0x01 Start of message.
2 0x72 Data Transfer Upload Setup Command ID.
3 0x06 Parameters length.
4,5 unsigned integer Response ID. See table below.
6,7 unsigned integer Packet number. First packet is 0.
8 checksum Frame check sequence.
Table 24 — Data Transfer Upload Packet Response ID
ID Description CU Response
3% Packet out of order. Eiﬁ}gg{;ﬁn&rgiﬁ?gg;gy TS [ Ul =i
4 Upload complete. Flash operations CU.shouId cease transm_ission .of packets
underway. until follow-up message is received.
Transfer CRC error. CU should cease data transfer operations
Data length error. CU should cease data transfer operations
8 Flash sector programming underway. ]%';J ff)ngwist?npegggsg.mng EEGIEE Hn e
9 Flash sector programming complete. CU should resume transmission of packets.
10 Transfer complete. CU should cease data transfer operations.

),
=7 DRS Technologies
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tThe TIM shall send this response to the CU any titndetects a gap in the packet
number sequence. The packet number in the resphiadiebe the packet number of the
last packet received in the proper sequence.
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The operational commands are those used by thedliivig normal operations. These commands
may also be used during factory calibration antirigs

3.1 SYSTEM COMMANDS

3.1.1 System Version Get — 0x07

Description This command returns the system version. Thgorese to the command is
a series of TXT messages followed by an ACK message

CuU TIM
. 0x07 (0) -
Svstem Version Get 0X00 (varies)

< . TXT

g

O agjes) T
0%O2 ()2 ) X1

B ACK

Figure 3— System Version Get Diagram
Command Format:

Table 25 — System Version Get Command Format

Byte Value Description

1 0x01 Start of message.

2 0x07 System Version Get Command ID.
3 0x00 Parameters length.

4 checksum Frame check sequence.

Response Format:

The TIM will respond with one or more TXT messadeach TXT message shall contain a
null-terminated string of less than 40 charactdise number of messages and their
contents are system-specific... As an example, woetwe the version strings for

Tamaris®s20.

1. System Name — “System: Tamarisk-320"

2. CPU Software Version String — This is the versmumber of the current software
release. Example format: “CPU Version: X1.P1.01001.

3. Company Name — “DRS Technologies”
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FPA Name — “FPA: U3600”
5. X1 Core Libraries Version — “X1 Core Lib Rel: 00.84"

RTL Logic Version String — This is the version nuentof the current RTL logic
release. Example format: “RTL Rel: 01.00.0052”
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Note This is only an example. Some ASCII charactei$ etiange according to revision
levels in the system.

The TXT messages shall be followed by an ACK messag

Table 26 — System Version Get TXT Response Format (Multiple Responses)

Byte
1
2
3

4 to
(N+3)

(N+4)

Value

0x01
0x00
N

Zero-terminated
text string

checksum

Description

Start of message.
TXT Response
Parameters length.

Length varies. Note trailing null is included in parameters
length.

Frame check sequence.

Table 27 — System Version Get TXT Response Format (Multiple Responses Verbose
Mode Enabled, Export Control 9-Hz Frame Rate Limited Mode)

Byte Value Description
0x01 Start of message.
2 0x00 TXT Response
N Parameters length.
Length varies. Note trailing null is included in parameters
length. Example Response:
“System: Tamarisk-320"
“Rel: X1.P1.01.06.06"
4 to Zero-terminated “QHz Enabled”
(N+3) text string )
“DRS Technologies”
“FPA: U3600”
“X1 Core Lib Rel: 00.00.00"
“RTL Rel: 01.00.0066"
(N+4) checksum Frame check sequence.
Table 28 — System Version Get ACK Response Format
Byte Value Description
1 0x01 Start of message.
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Byte
2

3
4,5
6

Value
0x02
0x02
0x0007

checksum

Description

ACK Response

Parameters length.

System Version Get Command ID.

Frame check sequence.

3.1.2 Customer Non-Volatile Read Command — OxCA

Camera RTL Rel version 01.00.0080 or newer is reguitogether with compatible

CPU(Rel) version.

Description Allows a customer to read up to 252 ASCII cheeexc This information is
read out of non-volatile memory and can be read lveith the Customer Non-Volatile

Read Command.

Command Format:

Table 29 — Customer Non-Volatile Read Command Format

Byte

A W DN P

Value
0x01
OxCA
0x00

checksum

Description

Start of message.

Customer Non Volatile Read Command ID.
Parameters length.

Frame check sequence.

Response Format:

Table 30 — Customer Non-Volatile Read Response Format

Byte
1
2
3

4 to
(N+3)

(N+4)

Value

0x01
0x02
NN

varies

checksum

Description

Start of message.
ACK Response

Parameters length, where 10<N<252..
Non-volatile memory contents.

Frame check sequence.

3.1.3 Customer Non-Volatile Write Command — OxCB

Camera RTL Rel version 01.00.0080 or newer is reguitogether with compatible

CPU(Rel) version.
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Description  Allows a customer to store up to 252 ASCII cletges. This information is
stored in non-volatile memory and can be writtethwhe Customer Non-Volatile Write
Command.

Command Format:

Table 31 — Customer Non-Volatile Write Command Format

Byte Value Description

1 0x01 Start of message.

2 0xCB Customer Non-Volatile Write Command 1D
3 NN Parameters length, where 10<N<252.

4 to . . .

(N+3) variesvaries Non-volatile memory contents.

(N+4) checksum Frame check sequence.

Response Format:

Table 32 — Customer Non-Volatile Write Response Format

Byte Value Description

1 0x01 Start of message.

2 0x02 ACK Response
0x02 Parameters length.

4,5 0x0027 Customer Non-Volatile Write Command ID.
checksum Frame check sequence.

3.1.4 Enable Colorization Command — OxCC

Camera RTL Rel version 01.00.3532 or newer is reguitogether with compatible
CPU(Rel) version.

Description Enables colorization.
Command Format:

Table 33 — Enable Colorization Command Format

Byte Value Description

1 0x01 Start of message.

2 0xCC Enable Colorization Command ID.
3 0x02 Parameters length.
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6 checksum Frame check sequence.

Response Format:

Table 34 — Enable Colorization Resionse Format

1 0x01 Start of message.
0x02 ACK Response
0x02 Parameters length.

4,5 0x00CC Colorization Enable Command ID.
checksum Frame check sequence.

3.1.5 8-Bit Colorization Selection Command— 0xCD

Camera RTL Rel version 01.00.3532 or newer is reguitogether with compatible
CPU(Rel) version.

Description  Allows the user to select the one of 12 différ@ibit colorization selections.
Colorization must be enabled and the output videdermust be set to 8-bit.
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Command Format:

Table 35 — 8-Bit Colorization Selection Command Format
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Byte

4,5

Value

0x01
OxCD
0x02

0x0000 to 0x000B

checksum

Description

Start of message.

8-bit Colorization Command ID.

Parameters length.

Selects one of 12 possible colorization pallets

: White Hot
: Black Hot
: Red Light
: Arcus
: Inferno
: SoftLight
: Sunset
: Memoriam
: Flamma Arcticus
: Ocean
10: Rain
11: Factory Default
Frame check sequence.

o

© 0 N O OB WN P

Response Format:

Table 36 — 8-Bit Colorization Selection Response Format

Byte

Value

0x01
0x02
0x02
0x00CD

checksum

Description

Start of message.

ACK Response

Parameters length.

8-Bit Colorization Selection Command ID.

Frame check sequence.
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3.1.6 Video Orientation Select OxCF

Description Selects the video display output mode
Command Format:

Table 37 — Video Orientation Select Command Format
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Byte Value Description
1 0x01 Start of message.

OxCF Digital Video Source Select Command ID.
3 0x02 Parameters length.

Video Orientation Selection
0 = Normal Orientation
4,5 Oto3 1 = Vertical Invert
2 = Horizontal Invert
3 = Horizontal and Vertical Invert

Table 38 — Video Orientation Select Response Format

Byte Value Description

1 0x01 Start of message.

2 0x02 ACK Response
0x02 Parameters length.

4,5 0x00CF Video Orientation Source Select Command ID.
Checksum Frame check sequence.

3.1.7 Digital Video Source Select — 0xD7

Description Control the digital video output multiplexer. Thamera default is to use the

output of the Symbology module.
Command Format:

Table 39 — Digital Video Source Select Command Format

Byte Value Description

1 0x01 Start of message.

2 0xD7 Digital Video Source Select Command ID.
3 0x02 Parameters length.

Unsigned integer.

See table below. Source ID value.

6 checksum Frame check sequence.
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Table 40 — Digital Video Source IDs (RTL Rel: newer than 01.00.0080)
Source ID Description

0 Output of Uploaded Test Pattern

14 bit data with no invert/revert, no gray or freeze frame during

€ auto-calibrations
14 bit data with 1 frame of latency with invert/revert, gray or
7 freeze frame support during auto-calibrations

NOTE: ICE mode must be disabled prior to changing to video
tap 7 please see section 3.3.2.

Output of AGC Module.
Output of Symbology Module.

All other values reserved.

Table 41 — Digital Video Source IDs (RTL Rel: 01.00.0080 or prior)
Source ID Description

4 14 bit data, output of zoom module
5 Output of AGC Module

All other values reserved.

Response Format:

Table 42 — Digital Video Source Select Response Format

Byte Value Description
0x01 Start of message.

2 0x02 ACK Response
0x02 Parameters length.

4,5 0x00D7 Digital Video Source Select Command ID.
checksum Frame check sequence.

3.1.8 Baud Rate Set — OxF1

Description Set the baud rate for the RS232 serial port. §yrstem must be using RS-
232 serial for this command to have an effect.
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NOTE
Note: the baud rate for the USB port is fixed at 921600.

Note: there is no acknowledge of this command, any subsequent commands
must be at the new baud rate.

The factory default setting is 57600 baud. Ther@ m®n-volatile parameter to permanently
change this. If a different baud rate is desirbdré must be an initial command to change
the baud rate at 57600 baud. Or the non-volatitarpater (#34) must be set to the desired
baud rate.

Note: the baud rate for the USB port is fixed at®@20.
Command Format:

Table 43 — Baud Rate Set Command Format

Byte Value Description
0x01 Start of message.

2 OxF1 Baud Rate Set Command ID.
0x02 Parameters length.

Unsigned integer.

& See table below.

Baud rate ID value.

6 checksum Frame check sequence.

Table 44 — Baud Rate ID Values

Baud Rate ID Baud Rate Baud Rate ID Baud Rate
0 230400 8 76800
1 115200 9 38400
2 57600 10 19200
3 28800 11 9600
4 14400 12 4800
5 7200 13 2400
6 3600 14 1200
7 1800 15 600

3.1.9 System Status Get — OxF2

Description This command requests system status. The respmigains information
about a variety of system functions.
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Command Format:

Table 45 — System Status Get Command Format

1 0x01 Start of message.

2 OxF2 System Status Get Command ID.
3 0x00 Parameters length.

4 checksum Frame check sequence.

Response Format:
Two responses are generated, a system statussgense and an ACK response.

Table 46 — System Status Get First Response Format

1 Start of message.
ACK Response
3 Parameters length.
Bit4 |Bit3 Bit2  |Bit1 |Bito
CAL
EXTVID O=none
4 0=in 1=2 pt cold
1=out 2=2 pt hot
2=off 3=1 pt
4=1 pt — no shutter
'S‘SO% SHUTTE
5 1=log equal (auto) CERIEY) OR_ losed
2=manual Always reads 3 1:C o
3=linear equal —open
5 (deprecated) (deprecated)
Always reads 0x0
7 Unsigned integer | Deprecated
8,9 Unsigned integer | Manual Gain
10, 11 Unsigned integer | Manual Level
12,13 Unsigned integer | Gain Bias
14,15 Unsigned integer | Level Bias
16, 17 Unsigned integer
18, 19 Unsigned integer
20 chksm Frame check sequence.
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Table 47 — System Status Get ACK Response Format

Byte

4,5

Value

0x01
0x02
0x02
0x00F2

checksum

Description

Start of message.

ACK response

Parameters length.

System Status Get Command ID.

Frame check sequence.

Note the gain and level settings in response yteEs15 may be meaningless, depending
on the specific AGC mode in use in byte 5.

3.2 FIELD CALIBRATION COMMANDS

Field calibrations may be performed at any timeirdurcamera operations to improve image
quality. The most common is the 1-point calibratievherein the shutter is closed, raw pixel
samples are collected and averaged for some nuohiimes (default is 4), new NUC offsets are
computed from the averaged samples, and the siaitipened to resume operations.

The 1-point no shutter field calibration allows tteanera to compute NUC offsets that compensate
for lens non-uniformities. When this operation erfprmed, the camera should be pointed at a
black body or suitable substitute that is at umfdemperature. The shutter is not operated during
this operation and should be open prior to intiati

3.2.1 Field Calibrate — 0x27

Description

Perform a calibration operation. The TIM suppoxeveral types of

calibrations. Use this command to service pendaddprations, including range change, if
Automatic Calibration Activity has been disabled.

Command Format:

Table 48 — Field Calibrate Command Format

Byte

4,5

Value

0x01
ox27
0x02

Unsigned integer.
See table below.

checksum

Description

Start of message.

Field Calibrate Command ID.
Parameters length.

Field calibration type ID value. Determines the type of field
calibration to be performed.

Frame check sequence.
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Table 49 — Field Calibrate Type IDs

ID Description

3 1-point calibration.

4 1-point calibration with shutter disabled.
All other values reserved.

Response Format:

Table 50 — Field Calibrate Response Format

Byte Value Description

1 0x01 Start of message.

2 0x02 ACK Response
0x02 Parameters length.

4,5 0x0027 Field Calibrate Command ID.
checksum Frame check sequence.

3.2.2 Field Calibrate — Shutter Disable Set — 0x81

Description Enables or disables the TIM shutter. When thétehis disabled it is forced
closed and the shutter will ignore requests to dpefield calibrations. When the shutter is
enabled, it will open and respond to requests emap close.

Command Format:

Table 51 — Field Calibrate Shutter Disable Set Command Format

Byte Value Description
0x01 Start of message.

2 0x81 Field Calibrate Shutter Disable Set Command ID.
0x02 Parameters length.

0 = open and enable the shutter

S Unsigned integer 1 = close and disable the shutter.

6 checksum Frame check sequence.

Response Format:

Table 52 — Field Calibrate Shutter Disable Set Response Format

Byte Value Description
1 0x01 Start of message.
2 0x02 ACK Response
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3 0x02 Parameters length.
4,5 0x0081 Field Calibrate Shutter Disable Set Command ID.
6 checksum Frame check sequence.

3.2.3 Automatic Calibration Toggle — OxAC

Description Toggles the TIM between automatic or manuadfilibration modes.
In automatic mode, a field calibration operatiofl wecur at regular intervals.

In manual mode, a field calibration operation witlly occur when commanded, other than
range changes. A range change can occur as theaaaemperature changes from one
region to another. There are five temperature reingg@ch range crossing has hysteresis so
actual changes will depend on current range and rage. These field calibrations are
required to maintain usable video.

The default is to have automatic calibration turnad
Command Format:

Table 53 — Automatic Calibration Toggle Command Format

Byte Value Description

1 0x01 Start of message.

2 OxAC Automatic calibration toggle command ID.
3 0x00 Parameters length.

4 checksum Frame check sequence.

Table 54 — Automatic Calibration Toggle Command Format (Option 2)

Byte Value Description

1 0x01 Start of message.

2 OxAC Automatic calibration toggle command ID.
3 0x02 Parameters length.

0 disables Autocal.

4,5 0x0000 or 0x0001 1 enables Autocal.

6 checksum Frame check sequence.

Response Format:

Table 55 — Automatic Calibration Toggle Response Format

Byte Value Description

1 0x01 Start of message.
0x02 ACK response

3 0x02 Parameters length.
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4,5 0x00AC

checksum

Automatic calibration toggle command ID.

Frame check sequence.

3.2.4 Automatic Calibration Period Set — 0x12

Description This command shall set the period between auiomalibrations (autocal
period). This command does not store the autocabghen non-volatile storage to be
preserved across power cycles. A setting of zexas(@ill prevent only periodic automatic
calibrations, not all automatic calibrations.

The default for time based automatic calibratianvie minutes.

Command Format:

Table 56 — Automatic Calibration Period Set Command Format

Byte Value Description

1 0x01 Start of message.

2 0x12 Automatic calibration period set command ID.
0x02 Parameters length.

4,5 Unsigned integer Automatic calibration period in minutes.

6 checksum Frame check sequence.

Response Format:

Table 57 — Automatic Calibration Period Set Response Format

Byte Value Description

1 0x01 Start of message.

2 0x02 ACK Response
0x02 Parameters length.

4,5 0x0012 Automatic calibration period set command ID.
checksum Frame check sequence.

3.2.5 Automatic Calibration Period Get — 0x13

Description This command shall retrieve the period betweeatoraatic calibrations
(autocal period).
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Command Format:

Table 58 — Automatic Calibration Period Get Command Format

Byte Value Description

1 0x01 Start of message.

2 0x13 Automatic calibration period get command ID.
3 0x00 Parameters length.

4 checksum Frame check sequence.

Response Format:

Table 59 — Automatic Calibration Period Get TXT Response Format

Byte Value Description

1 0x01 Start of message.
2 0x00 TXT Response

3 N Parameters length.

Message content example:

4 to Zero-terminated Example:
(N+3) text string “AUTOCAL: Interval= 300 sec.

Note trailing null is included in parameters length.

(N+4) checksum Frame check sequence.

Table 60 — Automatic Calibration Period Get ACK Response Format

Byte Value Description

1 0x01 Start of message.
0x02 ACK Response
0x02 Parameters length.

4,5 0x0013 AutoCal Period Get Command ID.
checksum Frame check sequence.

3.2.6 Automatic Calibration Activity Control — 0x26

Description This command shall control whether all automatadibrations (autocal,
including range changes) are enabled or disabled. dommand does not store calibration
activity mode in the NV Param. See section 3.5toring in NV Param.

NOTE
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Customers disabling automatic field calibrations must use command 0x25
Automatic Calibration Pending Activity Query and allow some calibrations to
maintain image and uniformity.

Command Format:

Table 61 — Automatic Calibration Activity Control Command Format

Byte Value Description

1 0x01 Start of message.

2 0x26 AutoCal Activity Control command ID.
0x02 Parameters length.

4,5 0x0000 or 0x0001 | Enable (0x0001) or Disable (0x0000)
checksum Frame check sequence.

Response Format:

Table 62 — Automatic Calibration Activity Control ACK Response Format

Byte Value Description

1 0x01 Start of message.

2 0x02 ACK Response
0x02 Parameters length.

4,5 0x0026 AutoCal Activity Control Command ID.
checksum Frame check sequence.

3.2.7 Automatic Calibration Pending Activity Query — 0x25

Description This command queries the camera for pending ratec Calibration
activities, and specifies the type of AutoCal tmatpending. A suggested interval for
checking for pending calibration requests is evempinutes during normal operation and
every one (1) minute for the first ten (10) minutasnediately following power-up.

Command Format:

Table 63 — Automatic Calibration Pending Activity Query Command Format

Byte Value Description

1 0x01 Start of message.

2 0x25 AutoCal Pending Activity Query command ID.
3 0x00 Parameters length.

4 checksum Frame check sequence.
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Response Format:

Table 64 — Automatic Calibration Pending Activity Query VALUE Response Format

Byte Value Description
0x01 Start of message.
2 0x45 VALUE Response
0x02 Parameters length.

Type of Calibration Pending:
0: None.

4,5 Unsigned int .
1: Periodic Time-out.
2: Range Change.
6 checksum Frame check sequence.

Table 65 — Automatic Calibration Pending Activity Query ACK Response Format

Byte Value Description

1 0x01 Start of message.
0x02 ACK Response
0x02 Parameters length.

4,5 0x0025 AutoCal Pending Activity Query command ID.
checksum Frame check sequence.

3.3 AGC COMMANDS

The system supports both conventional AGC operadimh Image Contrast Enhancement (ICE)
operation. These operating modes are mutually sxau

The AGC module converts 14-bit video data to 8daita. The AGC has several operating modes
that control how this conversion takes place. Galhgra histogram of the input data is computed,
upper and lower limits of useful video data areraoted (black limit and white limit), and a
contrast stretch between those levels is performiedo histogram equalization modes are
supported, AGC freeze and log2. The camera deifalitg2 mode. If the user has set the video
tap to pre-AGC these commands have no effect onutput video stream.

In addition, the system supports an Image Con&abkaincement (ICE) mode. When enabled, the
normal AGC operation is disabled and ICE operatakes its place. ICE operation also converts
14-bit video data to 8-bit data, however, it doesrsa way that details can be seen in the video
that would not otherwise be visible in AGC modeeThsulting video is generally superior to that
of AGC mode.
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3.3.1 ICE Mode Min-Max Command — 0X22 (formerly known as ICE Mode Contrast Stabilization —
Deprecated, please use command 0x1E for ICE adjustments)

Camera RTL Rel version 01.00.3532 or newer is reguitogether with compatible
CPU(Rel) version.

Description ICE Mode Min-Max command provides backward cotapdity with
previous ICE version using Indoor and Outdoor madd sets the ICE strength to its
minimum or maximum level.preset.

Command Format:

Table 66 — ICE Mode Min-Max Command Format

Byte Value Description

1 0x01 Start of message.

2 0x22 ICE Mode Min-Max Command ID.
3 0x02 Parameters length.

4.5 0X0000 or 00001 0 preset value for low strength

1 preset value for high strength

Table 67 — ICE Mode Min-Max Response Format

Byte Value Description

1 0x01 Start of message.
0x02 ACK Response
0x02 Parameters length.

4,5 0x0022 ICE Mode Min-Max Command ID.
checksum Frame check sequence.

3.3.2 ICE Mode Enable Command — 0x23

Camera RTL Rel version 01.00.3532 or newer is reguitogether with compatible
CPU(Rel) version.

Description Enables and disables Image Contrast Enhanceh@) Mode.
Command Format:

Table 68 — ICE Mode Enable Command Format

Byte Value Description

1 0x01 Start of message.

2 0x23 Enable ICE Command ID.
0x02 Parameters length.

4,5 0x0000 or 0x0001 | 0 disables ICE mode.
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1 enables ICD mode.

6 checksum Frame check sequence.

Response Format:

Table 69 — ICE Mode Response Format

Byte Value Description

1 0x01 Start of message.

2 0x02 ACK Response
0x02 Parameters length.

4,5 0x0023 ICE Enable Command ID.
checksum Frame check sequence.

3.3.3 ICE Mode Strength Command — Ox1E

Camera RTL Rel version 01.00.4471 or newer is requi

Description  Sets ICE Strength. (ICE Mode must be enablddreéghis command will
have any effect). This command, enables the wsselect an ICE strength from 0-7 in 1
unit increments. The lowest setting is O; the bajtsetting is 7. Recommend using lower
values when looking at lower contrast scenes agbenivalues when looking at dynamic
scenes.

Command Format:

Table 70 — ICE Mode Strength Command Format

2 Ox1E ICE Mode Strength Command ID.
0x02 Parameters length.

4,5 0x0000...0x0007 ICE Strength value.
checksum Frame check sequence.

Response Format:

Table 71 — ICE Mode Strength Response Format
4,5 0x001E ICE Mode Strength Command ID.

checksum Frame check sequence.

3.3.4 ICE Mode High-Freqguency Threshold Command — O0x1F(beprecated, please use

command Ox1E for ICE adjustments)

Camera RTL Rel version 01.00.4189 or newer is reguitogether with compatible
CPU(Rel) version.
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Description This command is preserved for backward comgdibiwith previous ICE
implementation and maps the 0-1023 input scalénéonew ICE strength scale found in
cmd Ox1E.

Command Format:

Table 72 — ICE Mode High-Frequency Threshold Command Format

Byte Value Description

1 0x01 Start of message.

2 Ox1F ICE Mode High-Frequency Threshold Command ID.
0x02 Parameters length.

4,5 0 to 1023 ICE high-frequency threshold value.
checksum Frame check sequence.

Response Format:

Table 73 — ICE Mode High-Frequency Threshold Response Format

Byte Value Description

1 0x01 Start of message.

2 0x02 ACK Response
0x02 Parameters length.

4,5 0x001F ICE Mode High-Frequency Threshold Command ID.
checksum Frame check sequence.

3.3.5 AGC Mode Set — 0x2A
Description Sets the operating mode for Automatic Gain Guntr

NOTE

This command has no effect if ICE is enabled.
Command Format:

Table 74 — AGC Mode Set Command Format

Byte Value Description

1 0x01 Start of message.

2 0x2A AGC Mode Set Command ID.
0x02 Parameters length.
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4,5

Unsigned integer.
See table below.

checksum

AGC Mode ID value.

Frame check sequence.

Table 75 — AGC Mode ID Values

AGC Freeze — AGC conversion is frozen at current gain and level.

Log2 Histogram Equalization (also called “auto”)

Manual Mode

All other values reserved

Response Format:

Table 76 — AGC Mode Set Resionse Format

1

0x01
0x02
0x02
0x002A

checksum

Start of message.

ACK Response

Parameters length.

AGC Mode Set Command ID.
Frame check sequence.

3.3.6 AGC Black-Hot Polarity Set — 0x28
Description Commands the system to display hotter objectshen image as darker

(blacker) and cooler objects as lighter. The défearinera setting is white hot.

Command Format:

A W DN P

Table 77 — AGC Black-Hot Polarity Set Command Format

0x01
0x28
0x00
checksum

Start of message.
Command ID.
Parameters length.
Frame check sequence.

Response Format:

Table 78 — AGC Black-Hot Polarity Set Response Format

Start of message.
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2 0x02
0x02

4,5 0x0028
checksum

ACK Response
Parameters length.
AGC Mode Command

Frame check sequence.

3.3.7 AGC White-Hot Polarity Set — 0x29

Description Commands the system to display hotter objectshé image as lighter
(whiter) and cooler objects as darker. This isdéfault.

Command Format:

Table 79 — AGC White Hot Polarity Set Command Format

Byte Value Description

1 0x01 Start of message.

2 0x29 AGC White-Hot Polarity Set Command ID.
3 0x00 Parameters length.

4 checksum Frame check sequence.

Response Format:

Table 80 — AGC White Hot Polarity Set Response Format

Byte Value Description

1 0x01 Start of message.
0x02 ACK Response
0x02 Parameters length.

4,5 0x0029 AGC White-Hot Polarity Set Command ID.
checksum Frame check sequence.

3.3.8 AGC Manual Gain Set — 0x32
Description Sets gain value used by AGC when configured &mivhl Mode.

NOTE

This command has no effect if ICE is enabled.
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Command Format:

Table 81 — AGC Manual Gain Set Command Format

Byte

4,5

Value

0x01
0x32
0x02

unsigned integer
0 to 4095

checksum

Description
Start of message.
AGC Manual Gain Set Command ID.

Parameters length.

AGC manual gain value.
gain= 256 / (4096 - manual_gain_value)

0 = minimum gain, gain = 1/16 (.0625)
3840 (4095 — 255) = unity gain, gain = 1.0
4095 (OxXOFFF) = maximum gain, gain = 256

Frame check sequence.

Response Format:

Table 82 — AGC Manual Gain Set Response Format

Byte

4,5

Value
0x01
0x02
0x02
0x0032

checksum

Description

Start of message.

ACK Response

Parameters length.

AGC Manual Gain Set Command ID

Frame check sequence.

3.3.9 AGC Manual Level Set — 0x33

Description Sets level value used by AGC when configureflémual Mode.

NOTE

This command has no effect if ICE is enabled.

Command Format:

Table 83 — AGC Manual Level Set Command Format

Byte

Value

0x01
0x33

Description

Start of message.
AGC Manual Level Set Command ID.
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4,5

0x02

unsigned integer
0 to 4095

checksum

Parameters length.

AGC manual level value.

0 = minimum level
4095 (OXOFFF) = maximum level

Frame check sequence.

The minimum and maximum pixel values (X0 and Xl1attthe AGC will display are
centered around the manual level value. The separbéetween X0 and X1 is determined
by the manual gain value. X0 and X1 are calculatetbllows:

X0 = level + ceil (-(4095 - gain)/2)
X1 =level + ceil ( (4095 - gain)/2) + 1

Response Format:

Table 84 — AGC Manual Level Set Response Format

Byte

4,5

Value
0x01
0x02
0x02
0x0033

checksum

Description

Start of message.

ACK Response

Parameters length.

AGC Manual Level Set Command ID

Frame check sequence.

3.3.10 AGC Gain Bias Set — 0x82
Description Sets gain bias value. Gain bias is similar to@trast control.

Command Format:

Table 85 — AGC Gain Bias Set Command Format

Byte

4,5

Value

0x01
0x82
0x02

unsigned integer
0 to 4095

checksum

Description

Start of message.

AGC Gain Bias Set Command ID.
Parameters length.

AGC gain bias value.

0 = minimum gain bias, gain factor = 0.25
2047 (0x7FF) = unity gain bias, gain factor = 1.0
4095 (OXOFFF) = maximum gain bias, gain factor = 4.0

Frame check sequence.
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Response Format:

Table 86 — AGC Gain Bias Set Response Format

Byte Value Description

1 0x01 Start of message.

2 0x02 ACK Response

3 0x02 Parameters length.

4,5 0x0082 AGC Gain Bias Set Command ID
6 checksum Frame check sequence.

The gain factor computed for each bias settingtigoa- piece formula.

For gain_bias <= 2047, gain_factor = (0.75*gainsi@47)+0.25
For gain_bias >= 2048, gain_factor = (3*(gain_2a=8)/2047)+1

4.0000 -
3.7500 -
3.5000 -
3.2500 -
3.0000 -
2.7500 -
2.5000 -
2.2500 -
gz.oooo .
£1.7500 -
=1.5000 -
'®1.2500 -
1.0000 -
0.7500 -
0.5000 -
0.2500 -
0.0000

9G¢
A%
89/ -
¥20T -
08¢T +
9€SGT -
C6LT -
870¢ -
Y0€ET
0942 -
9T8¢
¢L0€ ~
8CEE
78G€ -
0v8¢€ -
960V -

Gain Bias Parameter

Figure 4— Gain Factor Curve

3.3.11 AGC Level Bias Set — 0x83
Description Sets level bias value. Level bias is similaatiorightness control.
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Command Format:

Table 87 — AGC Level Bias Set Command Format

Byte Value
0x01
2 0x83
0x02

unsigned integer

459 0 to 4095

6 checksum

Description

Start of message.
AGC Level Bias Set Command ID.
Parameters length.

AGC gain bias value.

0 = minimum level bias, level factor = -255
2047 (Ox7FF) = unity level bias, gain factor = 0
4095 (OXOFFF) = maximum level bias, gain factor = 255

Frame check sequence.

For level bias <= 2047, level _factor = 255*levahdi2047-255
For level bias >= 2048, level factor = 255*(leViaias-2047)/2048

256.000 -

192.000

128.000

64.000

0.000

-64.000

Level Bias

-128.000

-192.000

-256.000

Response Format:

960V -

Figure 5— Level Bias Chart

Table 88 — AGC Level Bias Set Response Format

Byte Value
1 0x01
2 0x02

Description

Start of message.

ACK Response
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Byte
3
4,5
6

Value

0x02
0x0083

checksum

Description

Parameters length.
AGC Level Bias Set Command ID.

Frame check sequence.

3.3.12 AGC Gain Limit Set — 0xD1

Description The AGC Gain Limit and the AGC Gain Limit Noigeduction Mode are
two independent blocks which control the AGC gaimtl

The AGC Gain Limit Set command allows the userdafigure the minimum allowable

difference between the white limit and black linfiir AGC histogram processing. A
smaller value allows the maximum gain to be higfeeg., allows a smaller difference
between the black limit and the white limit). Indacontrast scenes, this smaller value will
allow more sensitivity but will also gain-up anyssym noise. A larger value will prevent
objectionable gaining-up of system noise but vatluce sensitivity in low-contrast scenes.

The AGC Gain Limit Noise Reduction Mode (which is BV parameter) works to limit

the pixel-to-pixel difference and thus reducing #ffects of noise across the entire scene.
This limit has the effect of smoothing out the ireand hence the AGC provides a better
overall image.

It is possible (but not recommended) to enable lothAGC Gain Limit and the AGC
Gain Limit Noise Reduction mode. By default the @&ain limit is disabled and the
AGC Gain Limit Noise Reduction mode is enabled.

NOTE

This command has no effect if ICE is enabled.

Command Format:

Table 89 — AGC Gain Limit Set Command Format

Byte

4,5

Value

0x01
0xD1
0x02

unsigned integer
0 to 4095

Description

Start of message.
AGC Gain Limit Set Command ID.
Parameters length.

AGC gain limit value.
0 = gain limiting disabled

32 = gain limited to gain factor = 4.0
64 = gain limited to gain factor = 3.0
128 = gain limited to gain factor = 2.0

256 = gain limited to gain factor = 1.0
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4095 (OXOFFF) = maximum (not recommended)

6 checksum Frame check sequence.

Response Format:

Table 90 — AGC Gain Limit Set Resionse Format

1 0x01 Start of message.
0x02 ACK Response
0x02 Parameters length.

4,5 0x00D1 AGC Gain Limit Set Command ID.
checksum Frame check sequence.

3.3.13 AGC Gain Flatten Offset Set — 0xD2

Description Sets the gain limit offset for AGC histogram gessing. The default value is
1.

NOTE

This command has no effect if ICE is enabled.

Command Format:

Table 91 — AGC Gain Flatten Offset Set Command Format

1 0x01 Start of message.
0xD2 AGC Gain Flatten Offset Set Command ID.
3 0x02 Parameters length.

unsigned integer

= 0 to 65535

AGC gain flatten offset value.

6 checksum Frame check sequence.

Response Format:

Table 92 — AGC Gain Flatten Offset Set Response Format

0x01 Start of message.
2 0x02 ACK Response
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3 0x02 Parameters length.
4,5 0x00D2 AGC Gain Flatten Offset Set Command ID.
6 checksum Frame check sequence.

3.3.14 AGC Reqion of Interest — 0x84

Description Sets or gets the AGC Region of Interest (RAlhis command also returns
the allowable ROI Limit. This command also providdslity to burn all of the ROI to flash
NV Param.

NOTE

This command has no effect if ICE is enabled.
Sub Command Format:

Table 93 — AGC Region of Interest Sub Command Table

ID Description Additional Parameters Response
0 Get ROI None Text String, ACK
1 Get ROI Limit None Text String, ACK
2 Set ROI 4 unsigned integer ACK
3 Burn ROI to NV None ACK
Param
All other values reserved.

Command Format (sub-command 0x0000, Get):

Table 94 — AGC ROI Get Command Format

Byte Value Description
0x01 Start of message.

2 0x84 AGC ROI Get Command ID.
0x02 Parameters length.

4,5 0x0000 Sub-command Get ROI.
checksum Frame check sequence.

Response Format:

Table 95 — AGC ROl Command ACK Response Format
Byte Value Description

1 0x01 Start of message.
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2 0x02 ACK Response

0x02 Parameters length.
4,5 0x84 AGC ROI Get Command ID.

checksum Frame check sequence.

Table 96 — AGC ROI Get Response 1 Format
Byte Value Description
1 0x01 Start of message.
2 0x00 Text message.
3 0x39 Parameters length.
Example:

4-56 Zero-terminated “AGC ROI (x0,y0,x1,y1): ( 0, 0, 319,239) "

string. (Each coordinate value takes up 3 characters).
57 checksum Frame check sequence.

Command Format (sub-command 0x0001, Get Limit):

Table 97 — AGC ROI Get Limit Command Format

Byte

Value

0x01
0x84
0x02
0x0001

checksum

Description

Start of message.

AGC ROI Get Limit Command ID.
Parameters length.

Sub-command Get Internal ROI Limit.

Frame check sequence.

Response Format:

Table 98 — AGC ROI Get Limit Response 1 Format

Byte Value Description
1 0x01 Start of message.

0x00 Text message.
3 0x39 Parameters length.

_ Example:

4-56 Zero-terminated “AGC ROI (x0,y0,x1,y1): ( 0, 0, 319,239) "

string. (Each coordinate value takes up 3 characters).
57 checksum Frame check sequence.

Table 99 — AGC ROI Get Limit Command ACK Response Format

Byte Value Description
1 0x01 Start of message.
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0x02
0x02
0x84

checksum

ACK Response
Parameters length.
AGC ROI Get Limit Command ID.

Frame check sequence.

Command Format (sub-command 0x0002, Set):

Table 100 — AGC ROI Set Command Format

Byte

4,5
6,7
8,9
10, 11
12,13
14

Value

0x01

0x84

O0x0A

0x0002
Unsigned integer
Unsigned integer
Unsigned integer
Unsigned integer

checksum

Description

Start of message.

AGC ROI Set Command ID.

Parameters length.

Sub-command Set ROI.

XSTART, within valid limits (see Get Limit)
YSTART, within valid limits (see Get Limit)
XSTOP, within valid limits (see Get Limit)
YSTOP, within valid limits (see Get Limit)

Frame check sequence.

Response Format:

Table 101 — AGC ROI Set Command ACK Response Format

Byte

Value

0x01
0x02
0x02
0x84

checksum

Description

Start of message.

ACK Response

Parameters length.

AGC ROI Set Command ID.

Frame check sequence.

Command Format (sub-command 0x0003, Burn to NVriara

Table 102 — AGC ROI Burn to NV Params Command Format

Byte

Value

0x01
0x84
0x02
0x0003

checksum

Description

Start of message.

AGC ROI Burn to NV Params Command ID.
Parameters length.

Sub-command Burn ROI to NV Param.

Frame check sequence.
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Response Format:

Table 103 — AGC ROI Burn to NV Params Command ACK Response Format

1

0x01 Start of message.
0x02 ACK Response
0x02 Parameters length.
4,5 0x84 AGC ROI Burn to NV Params Command ID.
checksum Frame check sequence.

3.3.15 AGC Options Set — 0xAQ
Description Sets AGC LUT limits.

NOTE

This command has no effect if ICE is enabled.

Command Format:

Table 104 — AGC Oitions Set Command Format

1 0x01 Start of message.

2 O0xAO0 AGC Options Set Command ID.
0x02 Parameters length.

4,5 0x000A AGC gain flatten offset value.
unsigned integer .

6,7 0 to 65535 Pixel sum upper bound.
unsigned integer .

8,9 0 to 65535 Pixel sum lower bound.

10 checksum Frame check sequence.

Response Format:

Table 105 — AGC Options Set Response Format

1 0x01 Start of message.
0x02 ACK Response
3 0x02 Parameters length.
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4,5 0x00A0 AGC Options Set Command ID.

checksum Frame check sequence.

3.4 ZOOM COMMANDS

3.4.1 Zoom Magnification Set — 0xA4
Description:Selects zoom magnification.

Command Format:

Table 106 — Zoom Magnification Set Command Format

Byte Value Description

0x01 Start of message.
2 0xA4 Zoom Magnification Set Command ID.

0x02 Parameters length.
4,5 gg:i?;;g it?etleogvs.r. Zoom magnification 1D value.
6 checksum Frame check sequence.

Table 107 — Zoom Magnification ID Values

Zoom Magnification 1D Zoom
0 1.00 7 2.75
1 1.25 8 3.00
2 1.50 9 3.25
3 1.75 10 3.50
4 2.00 11 3.75
5 2.25 12 4.00
6 2.50 - -

Response Format:

Table 108 — Zoom Magnification Set Response Format

Byte Value Description
0x01 Start of message.

2 0x02 ACK Response
0x02 Parameters length.

4,5 0x00A4 Zoom Magnification Set Command ID.
checksum Frame check sequence.
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3.4.2 Zoom Pan Set — OxA5

Description: Selects the origin from within the un-zoomed, or@iimage for the zoomed
image subset. The origin is the zero-based offséte center of the zoomed image. The
offset [0,0] is the center of the un-zoomed image.

Command Format:

Table 109 — Zoom Pan Set Command Format

Byte Value Description
1 0x01 Start of message.

OxA5 Zoom Pan Set Command ID.
3 0x04 Parameters length.

Horizontal offset from the center.
4,5 Signed integer Negative values center the zoom to the left of FPA center.
Positive values center the zoom to the right of FPA center.

Vertical offset from the center.
6,7 Signed integer. Negative values center the zoom above the FPA center.
Positive values center the zoom below the FPA center.

8 checksum Frame check sequence.

Response Format:

Table 110 — Zoom Pan Set Response Format

Byte Value Description
0x01 Start of message.

2 0x02 ACK Response
0x02 Parameters length.

4,5 0Xx00A5 Zoom Pan Set Command ID.
checksum Frame check sequence.

3.4.3 Zoom Store Current Settings — OxA6

Camera RTL Rel version 01.00.3532 or newer is reguitogether with compatible
CPU(Rel) version.

Description:Permantly stores current zoom settings in Non-uelatemory.
Command Format:

Table 111 — Zoom Store Current Settings Command Format

Byte Value Description
1 0x01 Start of message.
2 OxA6 Zoom Store Current Settings Command ID.

54



Tamarisk®s20 Software ICD

0x00 Parameters length.

4 checksum Frame check sequence.

Response Format:

Table 112 — Zoom Store Current Settings Response Format

Byte Value Description

1 0x01 Start of message.

2 0x02 ACK Response
0x02 Parameters length.

4,5 0x00A6 Zoom Pan Set Command ID.
checksum Frame check sequence.

3.5NON-VOLATILE PARAMETERS COMMANDS
The following table lists the non-volatile commaraisilable to the camera user.
Table 113 below lists the NV Parameters applicdbleall Camera RTL Rel versions unless
specified in the notes section of the table.

Table 113 — Non-Volatile Parameter IDs
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Name

RS170 Mode
Select

RS170 Invert
Enable

RS170 Revert
Enable

RS170 Output
Enable

Parallel Digital
Video Output
Enable

Camera Link
Output Enable

Video Output
Mux Select

Type

Integer

Boolean

Boolean

Boolean

Boolean

Boolean

Unsigned
integer

Values

0=NTSC
1=PAL-M
2=PAL-N
3=PAL-BDGHIN2

O=disable
non-zero=enable

O=disable
non-zero=enable

O=disable
non-zero=enable

O=disable
non-zero=enable

O=disable
non-zero=enable

0 = Output of

Uploaded Test Pattern

6 = 14 bit data with no
invert/revert, no gray
or freeze frame during

auto-calibrations

7 = 14 bit data with 1
frame of latency with
invert/revert, gray or
freeze frame support

during auto-
calibrations

8 =AGC
9 = Symbology

All other values
reserved.

Default
Value

Notes

Used to vertically invert the
analog video output

Used to horizontally invert the
analog video output

The Parallel digital output and
RS170 share pins. If both are
enabled on power-up, RS170
will be output. If both are
enabled during operation, the
most recent will be used.

The Parallel digital output and
the RS170 share pins. If both
are enabled on power-up,
RS170 will be output. If both
are enabled during operation,
the most recent will be used.

The output of the selected
processing block will be output
to all video output ports
(RS170, parallel digital video,
and Camera Link).

These settings are for camera
RTL Rel versions newer than
01.00.0080. See next row for
older camera settings.
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11

14

16

17

18

Name

Video Output
Mux Select

AGC Gain
Limit

AGC Gain
Flatten Offset

AGC
Upper/Lower
Bounds
Percent

Automatic
Field
Calibration
Interval

Frame Rate

Genlock
Enable

Genlock
Master Enable

Type

Unsigned
integer

Unsigned
integer

Unsigned
integer

Unsigned
integer

Unsigned
integer

Unsigned
integer

Boolean

Boolean

Values

4 = 14 bit data, output
of zoom module

5=AGC
All other values
reserved.

0 to 4095

0 to 65535

0 to 100 (%).

1 to 65535 minutes

0=60 hz
1=30hz
2=24hz
3=18hz
4=15hz
5=12hz
6=9hz
7=6hz
8=3hz

All other values
reserved.

0 = disabled

non-zero = enabled

0 = slave mode
non-zero = master
mode

Default
Value

Oorb6

Notes

The output of the selected
processing block will be output
to all video output ports
(RS170, parallel digital video,
and Camera Link).

These settings are for camera
RTL Rel versions 01.00.0080
or prior. See previous row for
newer camera settings.

This has no effect unless
parameter 36 is maximum
value OxOFFF

Interval between automatic
field calibrations. Setting this
value to 0 will disable time-
based automatic calibrations
(not all calibrations will be
disabled).

This value must be greater
than the minimum Autocal
interval.

AB60 Hz camera can be set to
any supported lower frame
rate. A 9 Hz camera can only
be set to 9 Hz.

This value has no effect when
GENLOCK is disabled.
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ID Name

19 Genlock Delay

Serial Port

34 Baudrate

AutoCal
35 Activity
Control

AGC Gain
Limit Noise

36 Reduction

Mode

AGC Black
38 Hot Enable at
Power Up

AGC Auto
Mode Gain
Bias at Power
Up

AGC Auto
Mode Level
Bias at Power
Up

AGC Manual
41 Mode Gain at
Power Up

AGC Manual
42 Mode Level at
Power Up

39

40

AGC Mode at

43 Power Up

Type

Unsigned
integer

Unsigned
integer

Boolean

Unsigned
fixed-point
integer

Boolean

Unsigned
integer

Unsigned
integer

Unsigned
integer

Unsigned
integer

Unsigned
integer

Values

0 to 255 clocks.

See Serial Baudrate
command in Section
3.1.9 for complete
listing of selectable
baudrates.

0: Disable
1: Enable

0x0010: Enable
OXOFFF: Disable

0: Disable
1: Enable

0-4096

0-4096

0-4096

0-4096

0: Freeze/Off
1: Auto Mode
2: Manual Mode

Default
Value

0x0010

2047

2047

3840

2047

Notes

The number of system clocks
to delay the generated
Genlock signal when enabled
and in master mode. “0” is no
delay. This value has no effect
when GENLOCK is disabled.

Default power-on serial
communication baudrate.

Controls whether AutoCal
activities, including range
change are allowed after
power-up.

Note: Power-up 1-Pt is always
performed to provide best
initial image.

Controls the AGC Noise
Reduction Gain Factor. Set to
OxOFFF to disable noise
reduction mode.

Value is applied only at the

time of power up.

Value is applied only at the
time of power up.

Value is applied only at the
time of power up.

Value is applied only at the
time of power up.

Value is applied only at the
time of power up.

Value is applied only at the
time of power up.
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45

46

47

48

49

Name

8-Bit
Colorization
Selection

Enable
Colorization

ICE Mode
Enable

Frame Buffer
Video
Suspend
Action

Video
Suspend Gray
Value

Type

Unsigned
integer

Boolean

Boolean

Unsigned
integer

Unsigned
integer

Values

: White Hot

: Black Hot

: Red Light

: Arcus

: Inferno

: SoftLight

: Sunset

: Memoriam

: Flamma Arcticus
: Ocean

10: Rain

11: Factory Default

© 0 N o ol WN L O

0: Disable
1: Enable

0: Disable
1: Enable

0 = freeze video
1 = output gray value

0 (black) to 16383
(white)

Default
Value

8192

Notes

Value is applied only at the
time of power up.

Camera RTL Rel version
01.00.3532 or newer is
required together with
compatible CPU(Rel) version.

Value is applied only at the
time of power up.

Camera RTL Rel version
01.00.3532 or newer is
required together with
compatible CPU(Rel) version.

Value is applied only at the
time of power up.

Camera RTL Rel version
01.00.3532 or newer is
required together with
compatible CPU(Rel) version.

What happens to the video
when a 1-point event happens

Camera RTL Rel version
01.00.3532 or newer is
required together with
compatible CPU(Rel) version.

This has no effect with the
Frame Buffer Video Suspend
Action (Non-Volatile is set to
Freeze Video

Camera RTL Rel version
01.00.3532 or newer is
required together with
compatible CPU(Rel) version.
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52

53

54

55

56

S7

Name

Symbology
Enable

Symbology 1-
point Display
Indication

Symbology
Enable DRS
Logo

Symbology
Polarity
Enable

Symbology
Start Up Time
Duration

Symbology
Zoom Enable

Type

Boolean

Unsigned
integer

Boolean

Boolean

Unsigned
integer

Boolean

Values

0: Disable
1: Enable

0 = Disabled

> 0, Enabled duration
in seconds

0: Disable
1: Enable

0: Disable
1: Enable

0 = Disabled

> 0, Enabled duration
in seconds

0: Disable
1: Enable

Default
Value

Notes

This must be enabled in
conjunction with the specific
NV param for the symbology to
show on screen. For example,
NVParam 52 must be set to 1
and NVParam 55 must be set
to 1 for the polarity symbology
to show. If either is set to O,
then the polarity symbology is
not displayed.

Camera RTL Rel version
01.00.3532 or newer is
required together with
compatible CPU(Rel) version.

Cannot be larger than OXFFFF.
NVParam 52 must also be
enabled.

Camera RTL Rel version
01.00.3532 or newer is
required together with
compatible CPU(Rel) version.

NVParam 52 must also be
enabled.

Camera RTL Rel version
01.00.3532 or newer is
required together with
compatible CPU(Rel) version.

NVParam 52 must also be
enabled.

Camera RTL Rel version
01.00.3532 or newer is
required together with
compatible CPU(Rel) version.

Cannot be larger than OXFFFF.
NVParam 52 must also be
enabled.

Camera RTL Rel version
01.00.3532 or newer is
required together with
compatible CPU(Rel) version.

NVParam 52 must also be
enabled.

Camera RTL Rel version
01.00.3532 or newer is
required together with
compatible CPU(Rel) version.
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ID Name

AGC ROI
58 Starting
Column

AGC ROI

9 Starting Row

AGC ROI
60 Ending
Column

AGC ROI

61 Ending Row

Lens
63 Calibration
Enable

Lens
Calibration
Table
Selection

64

ICE Mode

65 Min-Max On

Symbology
Field
Calibration
Enable

66

Type

Unsigned
integer

Unsigned
integer

Unsigned
integer

Unsigned
integer

Boolean

Unsigned
integer

Boolean

Boolean

Values

0-319

0-239

0-319

0-239

0: Disable
1: Enable

Table 1 = 0x0000
Table 2 = 0x0001
Table 3 = 0x0002
Table 4 = 0x0003
Table 5 = 0x0004

0 preset value for low|
strength

1 preset value for higl
strength

0 = disabled
non-zero = enabled

Default
Value

159

119

Notes

Cannot be larger than or equal
to Ending Column.

Cannot be larger than or equal
to Ending Row.

Cannot be smaller than or equal
Starting Column.

Cannot be smaller than or
equal to Starting Row.

Value is applied only at the
time of power up.

Camera RTL Rel version
01.00.0080 or newer is
required together with
compatible CPU(Rel) version.

Not Valid unless the lens
calibration is enabled

Camera RTL Rel version
01.00.0080 or newer is
required together with
compatible CPU(Rel) version.

ICE must be enabled for this
parameter to have any effect.
ICE can be enabled at power-
up with parameter 47.

Camera RTL Rel version
01.00.3532 or newer is
required together with
compatible CPU(Rel) version.

Deprecated, please use
parameter 79 for ICE strength
adjustments

Camera RTL Rel version
01.00.3995 or newer is
required together with
compatible CPU(Rel) version.

Deprecated, prior to camera
RTL Rel version 01.01.2015.

to
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ID Name

Zoom
Magnification
Power on
Value

67

Zoom
Horizontal
Offset Power
On Value

68

Zoom Vertical
69 Offset Power
On Value

Type

Unsigned
integer

Signed
Integer

Signed
Integer

Values
0 =1.00X
1=1.25X
2 =1.50X
3=1.75X
4 =2.00X
5=2.25X
6 = 2.50X
7 =2.75X
8 = 3.00X
9 = 3.25X
10 = 3.50X
11 =3.75X
12 = 4.00X

Horizontal offset from
the center.

- Negative values
center the zoom to
the left of FPA center
- Positive values
center the zoom to
the right of FPA
center.

- Range depends on
power-on zoom
magnification.

- Values out of range
will be clipped at
maximum.
Vertical offset from
the center.

- Negative values
center the zoom
above the FPA
center.

- Positive values
center the zoom
below the FPA center
- Range depends on
power-on zoom
magnification.

- Values out of range
will be clipped at
maximum.

Default
Value

Notes

Camera RTL Rel version
01.00.3532 or newer is
required together with
compatible CPU(Rel) version.

Camera RTL Rel version
01.00.3532 or newer is
required together with
compatible CPU(Rel) version.

Camera RTL Rel version
01.00.3532 or newer is
required together with
compatible CPU(Rel) version.
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ID Name
71 ICE Power-On
Slope Limit

Crosshairs
2 Enable

73 Crosshairs
Border Enable

Crosshairs X

74 Location

Crosshairs Y
75 Location

YUV Output
76 Enable
(Superframe)

Type

Unsigned

Integer

Boolean

Boolean

Unsigned
integer

Unsigned
integer

Boolean

Values

1 to 63, where:

1=0.25
2=0.50
8 = 2.00

63 = 15.75

0 = disabled

non-zero = enabled

0 = disabled
non-zero = enabled

6 to 312

6 to 232

0 = disabled
non-zero = enabled

Default
Value

160

120

Notes

Camera RTL Rel version
01.00.3532 or newer is
required together with
compatible CPU(Rel) version.

Deprecated, please use
parameter 79 for ICE strength
adjustments

Camera RTL Rel version
01.00.3995 or newer is
required together with
compatible CPU(Rel) version.

Enabling this parameter does
nothing unless parameter 72 is
also enabled.

Camera RTL Rel version
01.00.3995 or newer is
required together with
compatible CPU(Rel) version.

Values outside of allowable
range will be truncated to
nearest legal value.

Camera RTL Rel version
01.00.3995 or newer is
required together with
compatible CPU(Rel) version.

Values outside of allowable
range will be truncated to
nearest legal value.

Camera RTL Rel version
01.00.3995 or newer is
required together with
compatible CPU(Rel) version.

Camera RTL Rel version
01.00.3995 or newer is
required together with
compatible CPU(Rel) version.
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Default
ID Name Type Values Value Notes

Camera RTL Rel version
01.00.4189 or newer is
required. This parameter is
preserved for backward
compatibility together with

ICE High- Unsianed previous ICE implementation;
77 Frequency nsigne 0 to 1023 1023 these values are automatically
Threshold Integer mapped to new ICE Strength
settings 0-7. See Parameter
compatible CPU(Rel) version.

Deprecated, please use
parameter 79 for ICE strength
adjustments

Disabling frame buffer reduces
system latency by one frame.
ICE will not function with frame
-8 Frame Buffer Boolean 0 = disabled 1 buffer disabled.

Enable non-zero = enabled Camera RTL Rel version
01.00.4189 or newer is
required together with
compatible CPU(Rel) version.

ICE must be enabled for this
parameter to have any effect.
ICE can be enabled at power-
up with parameter 47.

0-7 4 This cmd sets desired ICE
strength.

Camera RTL Rel version
01.00.4471 or newer is
required

Unsigned

79 ICE Strength Integer

Table 114 below lists the NV Parameters added ih R&l version 01.01.2015 and above. Please
also not that some of the NV parameters prior tb. R€l version 01.01.2015 have been
deprecated at noted in this table.

Table 114 — Non-Volatile Parameter IDs Added to RTL Rel Version 01.01.2015
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52

53

54

55

56

57

65

66

67

68

69

71

72

73

74

75

77

88

Name

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Scene
Colorization
Mode

Type

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Unsigned
Integer

Values

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

0 = disabled color
1 = full color
2 = high detail
3 = normal detail

Default
Value

Notes

Deprecated in RTL Rel
version 01.01.2015 and
above.

Deprecated in RTL Rel version
01.01.2015 and above.

Deprecated in RTL Rel version
01.01.2015 and above.

Deprecated in RTL Rel version
01.01.2015 and above.

Deprecated in RTL Rel version
01.01.2015 and above.

Deprecated in RTL Rel version
01.01.2015 and above.

Deprecated in RTL Rel version
01.01.2015 and above.

Deprecated in RTL Rel version
01.01.2015 and above.

Deprecated in RTL Rel version
01.01.2015 and above.

Deprecated, prior to camera
RTL Rel version 01.01.2015.

Deprecated, prior to camera
RTL Rel version 01.01.2015.

Deprecated, prior to camera
RTL Rel version 01.01.2015.

Deprecated, prior to camera
RTL Rel version 01.01.2015.

Deprecated, prior to camera
RTL Rel version 01.01.2015.

Deprecated, prior to camera
RTL Rel version 01.01.2015.

Deprecated, prior to camera
RTL Rel version 01.01.2015.

Deprecated, prior to camera
RTL Rel version 01.01.2015.

AGC and ICE settings can
affect the color appearance of
the scene in high detail or
normal detail mode.
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ID Name

Temporal
Noise
Reduction
Enable

89

Manufacturer

153 Info Display

Splash Screen

154 | p

Scene Color
Temperature
Ranging Mode

187

Semi-auto
Minimum
Temperature

188

Semi-auto
Maximum
Temperature

189

Color Range
Enable
Control

198

Color Range 1
Temperature
Threshold

199

Type

Boolean

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Values
0 = Disable
1 = Enable
0 = Disable
1 = Enable

0-2 (Custom, Manuel,
Auto)

0-16383 (Kelvin in
11.3 format)

0-16384 (Kelvin in
11.3 format)

Bit 0 — Bit 7 = On/Off
control for color rangsg

1-8.
0 = Color Off
1 = Color On
0 — 8000

Unit = 0.125 Kelvin

Default
Value

2344

2504

255

2369

Notes

When enabled, row bounce will
be reduced, especially in low
contrast scenes.

Controls whether to display the
SW/FW versions at power up
(NV 54 has to be enabled for
info display)

Select which of the 6 splash
screen to display at power up
(NV 54 has to be enabled for
splash screen to display)\

Temperature ranging method
for scene colorization.

Minimum temperature of scene
pixel in manual temperature
ranging mode before it will be
colorized.

Maximum temperature of
scene pixel in manual
temperature ranging mode
above which the highest
temperature scene color will be
assigned if color is enabled in
the highest color control
segment. These pixels will
revert back to gray scale if
colorization is disabled in the
highest color control segment.

Controls scene colorization for
each of the 8 temperature
ranges

Defines the scene pixel
temperature threshold where
pixels will be colorized to
Range 1's color settings
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200

201

202

203

204

205

206

207

208

Name

Color Range 1
Saturation

Color Range 1
Hue

Color Range 2
Temperature
Threshold

Color Range 2
Saturation

Color Range 2
Hue

Color Range 3
Temperature
Threshold

Color Range 3
Saturation

Color Range 3
Hue

Color Range 4
Temperature
Threshold

Type

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Values

0 — 100 (%)

0 — 478 (degrees)

0 —8000
Unit = 0.125 Kelvin

0 — 100 (%)

0 — 478 (degrees)

0 — 8000
Unit = 0.125 Kelvin

0 — 100 (%)

0 — 478 (degrees)

0 — 8000
Unit = 0.125 Kelvin

Default
Value

90

277

2383

77

303

2399

67

341

2413

Notes

Defines the saturation value (in
the HSV color domain with
V=100%) of the initial color
setting of Range 1 pixels

Defines the hue value (in the
HSV color domain with
V=100%) of the initial color
setting of Range 1 pixels

Defines the scene pixel
temperature threshold where
pixels will be colorized to
Range 2’s color settings

Defines the saturation value (in
the HSV color domain with
V=100%) of the initial color
setting of Range 2 pixels

Defines the hue value (in the
HSV color domain with
V=100%) of the initial color
setting of Range 2 pixels

Defines the scene pixel
temperature threshold where
pixels will be colorized to
Range 3’s color settings

Defines the saturation value (in
the HSV color domain with
V=100%) of the initial color
setting of Range 3 pixels

Defines the hue value (in the
HSV color domain with
V=100%) of the initial color
setting of Range 3 pixels

Defines the scene pixel
temperature threshold where
pixels will be colorized to
Range 4's color settings
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209

210

211

212

213

214

215

216

217

Name

Color Range 4
Saturation

Color Range 4
Hue

Color Range 5
Temperature
Threshold

Color Range 5
Saturation

Color Range 5
Hue

Color Range 6
Temperature
Threshold

Color Range 6
Saturation

Color Range 6
Hue

Color Range 7
Temperature
Threshold

Type

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Values

0 — 100 (%)

0 — 478 (degrees)

0 — 8000
Unit = 0.125 Kelvin

0 — 100 (%)

0 — 478 (degrees)

0 — 8000
Unit = 0.125 Kelvin

0 — 100 (%)

0 — 478 (degrees)

0 — 8000
Unit = 0.125 Kelvin

Default
Value

83

387

2427

97

406

2443

91

419

2457

Notes

Defines the saturation value (in
the HSV color domain with
V=100%) of the initial color
setting of Range 4 pixels

Defines the hue value (in the
HSV color domain with
V=100%) of the initial color
setting of Range 4 pixels

Defines the scene pixel
temperature threshold where
pixels will be colorized to
Range 5’s color settings

Defines the saturation value (in
the HSV color domain with
V=100%) of the initial color
setting of Range 5 pixels

Defines the hue value (in the
HSV color domain with
V=100%) of the initial color
setting of Range 5 pixels

Defines the scene pixel
temperature threshold where
pixels will be colorized to
Range 6’s color settings

Defines the saturation value (in
the HSV color domain with
V=100%) of the initial color

setting of Range 6 pixels

Defines the hue value (in the
HSV color domain with
V=100%) of the initial color
setting of Range 6 pixels

Defines the scene pixel
temperature threshold where
pixels will be colorized to
Range 7’s color settings
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218

219

220

221

222

Name

Color Range 7
Saturation

Color Range 7
Hue

Color Range 8
Temperature
Threshold

Color Range 8
Saturation

Color Range 8
Hue

Type

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Values D\/ee]:ﬁJUeIt
0 - 100 (%) 39
0 — 478 (degrees) | 419
Unit S&fzog?(elvin 2472
0 — 100 (%) 0
0 — 478 (degrees) 0

All other values reserved

Notes

Defines the saturation value (in
the HSV color domain with
V=100%) of the initial color

setting of Range 7 pixels

Defines the hue value (in the
HSV color domain with
V=100%) of the initial color
setting of Range 7 pixels

Defines the scene pixel
temperature threshold where
pixels will be colorized to
Range 8’s color settings

Defines the saturation value (in
the HSV color domain with
V=100%) of the initial color

setting of Range 8 pixels

Defines the hue value (in the
HSV color domain with
V=100%) of the initial color
setting of Range 8 pixels
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Table 117 below lists the NV Parameters applicable to the Precision Series camera

modules.
Table 115 — Precision Series Camera Modules Non-Vol atile Parameter IDs
Default
ID Name Type Values Value Notes
_ _ Controls whether the camera
Auto Gain Vs 0 = High Gain should stay in high gain, low
95 Mode Inteqer 1 =Low Gain 2 gain or perform auto gain state
9 2 = Auto Gain switching based on scene
contents.
Number of consecutive 60 Hz
High Gain to frames where high gain to low
Low Gain Unsigned 0 - 65535 gain state switching conditions
96 Transition Integer 3 are met before camera will
Delay switch into the low gain state
(if Auto Gain Mode = 2).
Number of consecutive 60 Hz
Low Gain to frames where low gain to high
High Gain Unsigned gain state switching conditions
97 Transition Integer 0 -65535 e are met before camera will
Delay switch into the high gain state
(if Auto Gain Mode = 2).
0 — 9600 Maximum number of
Saturation . (0 = 1 pixel) unsaturated pixels allowed in
98 Base Pixel Unsigned (1 = 8 pixels) A high gain state before camera
Marker Integer (2 =16 pixels ...) | ©7%) | will switch into low gain state
(9600 = all pixels) (if Auto Gain Mode = 2).
The smallest number of pixels
allowed below the High Gain to
0 - 9600 Low Gain Transition
Temperature Unsigned (O_— 1 plxel) 9312 | Temperature or the biggest
99 Base Pixel Inteqer (1 = 8 pixels) . number of pixels allowed
Marker 9 (2 = 16 pixels ...) (97%) below the Low Gain to High
(9600 = all pixels) Gain Transition Temperature
before gain state switching
occurs (if Auto Gain Mode = 2).
L(.)W Ga‘!" 2 . Temperature threshold to keep
High Gain Unsigned n : :
100 " 0 — 1000 (Kelvin) 333 camera in low gain state
Transition Integer . .
Temperature (if Auto Gain Mode = 2).
0: Camera will enter low gain
state if the pixels above the
Saturation Base Pixel Marker
High Gain to are saturated.
101 Low G_gin Unsigned 0 = Saturation base 1 1: Camera will enter low gain
Transition Integer 1= Temperature base state if the pixels above the
Mode Temperature Base Pixel
Marker exceeds the High Gain
to Low Gain Transition
Temperature
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102

103

104

105

106

107

125

126

127

128

129

130

132

Name

High Gain to
Low Gain
Transition
Temperature

Initial Field Cal
Time after
Gain Change

Temperature
Measurement
Zone Row
Num

Temperature

Measurement
Zone Column
Num

Temperature
Measurement
Zone Height

Temperature
Measurement
Zone Width

Temperature
Display Unit

Temperature
Display
Enable

Temperature
Display Row

Temperature
Display
Column

Temperature
Display
Foreground
Color

Temperature
Display
Background
Column

Temperature
Indicator Row
Position

Type

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer
Unsigned

Integer

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Values

0 — 1000 (Kelvin)

0 — 65535 (60Hz
Frames)

0-239

0-319

0 - 240

0-240
0 = Fahrenheit

1 = Celcius
2 = Kelvin

0 = Disable
1 = Enable

0-239

0-319

0-65535 (5, 6,5
RGB value). 0 =
transparent

0 - 65535 (5, 6, 5

RGB value). 0 =
transparent

0-239

Default
Value

363

600

116

156

203

312

1984

180

Notes

Temperature threshold to keep
camera in high gain state

(if Auto Gain Mode = 2).

Next Field Cal delay time after
the first gain change field cal
occurs.

Top left corner row number of
the temperature measurement
zone

Top left corner column number
of the temperature
measurement zone

Height (in pixels) of the
temperature measurement
zone

Width (in pixels) of the
temperature measurement
zone.

Digital temperature display’s
unit of measure

When enabled, the average
temperature inside the
temperature measurement
zone will be displayed, along
with the unit, F, C, or K.

Top right corner row number of
the temperature display unit

Top right corner column
number of the temperature
display unit

Foreground color of
temperature display digits

Background color of
temperature display digits.

Row position of the top left
corner of user icon 0 used to
indicate the minimum
temperature in the temperature
reference icon.
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ID Name
Temperature
Indicator

133 Column
Position
Temperature

134 Reference Bar
Height
Temperature

136 Reference Bar
Min Temp
Temperature

137 Reference Bar
Max Temp
Temperature
Measurement

139 | Zone Symbol
Display
Enable
Low Gain

140 Symbol ID
Low Gain

149 Symbol Row
Low Gain

150 Symbol Col

155 ROI Column

156 ROI Row

157 ROI Width

158 ROI Height
TMZ

163 Emissivity

Type

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer
Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Values

0-319

0-319

0 — 1000 (Kelvin)

0 — 1000 (Kelvin)

0 = Disable display
1 = Enable display

0-239

0-319

0-319

0-239

1-319

1-239

0-4095

Default
Value

300

160

296

309

10

10

10

10

4095

Notes

Column position of the top left
corner of user icon 0 used to
indicate the minimum
temperature in the temperature
reference icon.

Number of pixels (height wise)
spanned between the min and
max temperatures for the
temperature indicator to
traverse.

Lowest temperature indicated
by the temperature reference
bar icon.

Highest temperature indicated
by the temperature reference
bar icon.

Control whether or not to
display the temperature
measurement zone symbol

User defined symbol to be
displayed when camera is in
the low gain state.

Row number of the top left
corner of the low gain symbol

Col number of the top left
corner of the low gain symbol

Col number of the top left
corner of the region of interest
for radiometric data

Row number of the top left
corner of the region of interest
for radiometric data

Width (in pixels) of the region
of interest for radiometric data

Height (in pixels) of the region
of interest for radiometric data

Emissivity of the temperature
measurement zone (from O to
1.0) in the object temperature
equation described in section
TBD
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164

165

166

167

168

171

172

173

174

175

176

Name

T™MZ
Background
Temperature

TMZ
Atmospheric
Transmission

T™MZ
Atmospheric
Temperature

TMZ External
Window
Transmission

TMZ External
Window
Temperature

ROI Emissivity

ROI
Background
Temperature

Atmospheric
Transmission

Atmospheric
Temperature

External
Window
Transmission

External
Window
Temperature

Type

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Values

0-65535

0-4095

0-65535

0-4095

0-65535

0-4095

0-65535

0-4095

0-65535

0-4095

0-65535

Default
Value

4095

4095

4095

4095

4095

Notes

Background temperature in K
(11.5 format) in the object
temperature equation
described in section TBD

Atmospheric transmission
(from 0 to 1.0) in the object
temperature equation
described in section TBD

Atmospheric temperature in K
(11.5 format) in the object
temperature equation
described in section TBD

Transmission coeff of external
window (from 0 to 1.0) in the
object temperature equation
described in section TBD

Temperature of external
window in K (11.5 format) in
the object temperature
equation described in section
TBD

Emissivity of the ROI (from 0 to
1.0) in the object temperature
equation described in section
TBD

Background temperature of the
ROl in K (11.5 format) in the
object temperature equation
described in section TBD

Atmospheric transmission of
the ROI (from 0 to 1.0) in the
object temperature equation
described in section TBD

Atmospheric temperature of
the ROl in K (11.5 format) in
the object temperature
equation described in section
TBD

Transmission coeff of external
window in the ROI (from 0 to
1.0) in the object temperature
equation described in section
TBD

Temperature of external
window in the ROl in K (11.5
format) in the object
temperature equation
described in section TBD
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187

188

189

190

Name

Scene Color
Temperature

Ranging Mode

Semi-auto
Minimum
Temperature

Semi-auto
Maximum
Temperature

Temperature
Indicator
Enable

Type

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Unsigned
Integer

Values

0-2 (Custom, Manuel,
Auto)

0-16383 (Kelvin in
11.3 format)

0-16384 (Kelvin in
11.3 format)

0 — 1 (O=disable,
1=enable)

Default
Value

2344

2504

All other values reserved

Notes

Temperature ranging method
for scene colorization.

Minimum temperature of scene
pixel in manual temperature
ranging mode before it will be
colorized.

Maximum temperature of
scene pixel in manual
temperature ranging mode
above which the highest
temperature scene color will be
assigned if color is enabled in
the highest color control
segment. These pixels will
revert back to gray scale if
colorization is disabled in the
highest color control segment.

Controls whether the
temperature indicator symbol
will be displayed alongside the
selected color pallet.

3.5.1 Non-Volatile Parameters Default Set — 0xB3
Description

1.

Load the default non-volatile parameters. Pleeaxge:
This command causes one or more sectors of flashanyeon the TIM to be erased

and reprogrammed. See general notes on commanaytimi

If flash is successfully reprogrammed, this commesilts in an ACK message.

If flash programming fails, this command resultsaim ERR response containing an

informative string.

WARNING

This command will reset the camera back to factory defaults, any customer
non-volatile parameter changes will be lost (this will not affect customer flash
sector or customer dead cell map).
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Command Format:

Table 116 — Non-Volatile Parameters Default Set Command Format

Byte Value Description

1 0x01 Start of message.

2 0xB3 Non-Volatile Parameters Set Default Command ID.
3 0x00 Parameters length.

4 checksum Frame check sequence.

Response Format:

Table 117 — Non-Volatile Parameters Default Set Response Format

Byte Value Description

1 0x01 Start of message.

2 0x02 ACK Response
0x02 Parameters length.

4,5 0x00B3 Non-Volatile Parameters Set Default Command ID.
checksum Frame check sequence.

3.5.2 Non-Volatile Parameters Get — 0xB5
Description Displays the value of the selected Non-Vold@ameter

Command Format:

Table 118 — Non-Volatile Parameters Get Command Format

Byte Value Description

1 0x01 Start of message.
0xB5 Non-volatile parameters get command ID.
0x02 Parameters length.

4,5 Unsigned integer Non-volatile parameter ID.
checksum Frame check sequence.

Response Format:

This command generates two response messages.irfhésfa VALUE message that
contains the value of the non-volatile parametie $econd response is an ACK message.

Table 119 — Non-Volatile Parameters Get VALUE Response Format

Byte Value Description
1 0x01 Start of message.
2 0x45 VALUE Response
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3 0x02 Parameters length.
4,5 Unsigned int Non-volatile parameter value.
6 checksum Frame check sequence.

Table 120 — Non-Volatile Parameters Get ACK Response Format

Byte Value Description

1 0x01 Start of message.

2 0x02 ACK Response
0x02 Parameters length.

4,5 0x00B5 Non-volatile parameters get command ID.
checksum Frame check sequence.

3.5.3 Non-Volatile Parameters Set — O0xB0

Description Set a non-volatile parameter. The parameter effikct camera operation
immediately — it is not necessary to cycle the Tdbwer. Please note:

1. This command causes one or more sectors of flagshanyeon the TIM to be erased
and reprogrammed. See general notes on commanaytimi

If flash is successfully reprogrammed, this commesilts in an ACK message.

If flash programming fails, this command resultsaim ERR response containing an
informative string.

Command Format:

Table 121 — Non-Volatile Parameters Set Command Format

Byte Value Description

1 0x01 Start of message.

2 0xBO Non-volatile parameters set command ID.
3 0x04 Parameters length.

4,5 Unsigned integer Non-volatile parameter ID.

6,7 Unsigned integer New non-volatile parameter value.

8 checksum Frame check sequence.

Parameter Value size and content are dependergrampter ID. Two types are common:
Boolean — a 16-bit unsigned integer where:
0 = disabled
1 = enabled.
Unsigned integer — a 16-bit value whose rangeriarpater specific.
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Response Format:

Table 122 — Non-Volatile Parameters Set Response Format

Byte Value Description
0x01 Start of message.

2 0x02 ACK response
0x02 Parameters length.

4,5 0x00B0 Non-volatile parameters set command ID.
checksum Frame check sequence.

3.6 PIXEL MAP COMMANDS

The defective pixel map identifies Focal Plane xr{BPA) pixels that are stuck high, stuck low,
flashing, or otherwise defective. Pixels identifiadhe map are replaced with a filtered average of
neighboring pixels.

The Thermal Imaging Module (TIM) includes a curdoinction that facilitates identifying
defective pixels. When the cursor is enabled, glsiFPA pixel is replaced with a cursor value.
The cursor position may be relocated within the FBAdesired. The cursor value may be either
maximum hot (a white pixel) or maximum cold (a Iiguixel). The cursor value may be switched
as desired to improve its visibility on the scene.

Most of the defective pixel map commands requireapeters consisting of a row and column
index. Row index 0 is the upper row of the FPA. Toe index must be less than height of the
FPA in pixels. If the row index is out of rangegttommand will result in an error message.

Column index 0 is the left-most column of the FAAe column index must be less than the width
of the FPA. If the column index is out of ranges tommand will result in an error message.

The commands in this section modify the active ciafe pixel map in DDR memory. None of
these commands modify the defective pixel map in-valatile memory. If the modified pixel
map is to be used following a power cycle, the mayst be burned to non-volatile flash with the
Flash Region Program From Active DDR Region (OxE&nmand.

Camera RTL Rel version 01.00.0080 or newer is regutogether with compatible CPU(Rel)
version is required for all defective pixel map coands.

3.6.1 Defective Pixel Map Cursor Enable — 0x38
Description Enables or disables the defective pixel cursor.

Command Format:

Table 123 — Defective Pixel Map Cursor Enable Command Format

Byte Value Description

1 0x01 Start of message.
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2 0x38 Defective Pixel Map Cursor Enable Command ID.
3 0x00 Parameters length.

0 = cursor disable

4,5 unsigned integer 1 = cursor enable

6 checksum Frame check sequence.

Response Format:

Table 124 — Defective Pixel Map Cursor Enable Response Format

Byte Value Description
0x01 Start of message.

2 0x02 ACK response
0x02 Parameters length.

4,5 0x0038 Defective Pixel Map Cursor Enable Command ID.
checksum Frame check sequence.

3.6.2 Defective Pixel Map Cursor Position Set — 0x3A
Description Sets the location of the defective pixel cursor.

Command Format:

Table 125 — Defective Pixel Map Cursor Position Set Command Format

Byte Value Description
1 0x01 Start of message.

0x3A Defective Pixel Map Cursor Position Set
3 0x04 Parameters length.

unsigned integer
4,5 0to Cursor row index. Valid values are 0 to 239.
(FPA rows — 1)

unsigned integer

6,7 0to Cursor column index. Valid values are 0 to 319.
(FPA cols — 1)
8 checksum Frame check sequence.

Response Format:

Table 126 — Defective Pixel Map Cursor Position Set Response Format

Byte Value Description
0x01 Start of message.
2 0x02 ACK response
0x02 Parameters length.
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4,5 0x003A Defective Pixel Map Cursor Position Set Command ID.

checksum Frame check sequence.

3.6.3 Defective Pixel Map Cursor Value Set — 0x37
Description Selects the value of the defective pixel cursor.

Command Format:

Table 127 — Defective Pixel Map Cursor Value Set Command Format

Byte Value Description
0x01 Start of message.
2 0x37 Defective Pixel Map Cursor Value Set Command ID.
0x02 Parameters length.
Cursor value.
) ) 0= black cursor
4.5 Unsigned integer OX3FFF = white cursor
' 0 to Ox3FFF . . .
Cursor values greater than 0x3FFF will result in a white
cursor.
6 checksum Frame check sequence.

Response Format:

Table 128 — Defective Pixel Map Cursor Value Set Response Format

Byte Value Description

1 0x01 Start of message.

2 0x02 ACK response
0x02 Parameters length.

4,5 0x0037 Defective Pixel Map Cursor Value Set Command ID.
checksum Frame check sequence.

3.6.4 Defective Pixel Map Pixel Add — 0x3B
Description Add a single pixel to the defective pixel map.

Command Format:

Table 129 — Defective Pixel Map Pixel Add Command Format

Byte Value Description
1 0x01 Start of message.

0x3B Non-Volatile Parameters Set Default Command ID.
3 0x04 Parameters length.
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4,5

6,7

unsigned integer
Oto Cursor row index. Valid values are 0 to 239.
(FPA rows — 1)

unsigned integer

0to Cursor column index. Valid values are 0 to 319..
(FPA cols — 1)
checksum Frame check sequence.

Response Format:

Table 130 — Defective Pixel Map Pixel Add Response Format

Byte

Value Description

0x01 Start of message.

0x02 ACK Response

0x02 Parameters length.

0x003B Non-Volatile Parameters Set Default Command ID.
checksum Frame check sequence.

3.6.5 Defective Pixel Map Row Add — 0x34

Description This command adds a row to the defect map. kklp on the row will be
marked as defective.

Command Format:

Table 131 — Defective Pixel Map Row Add Command Format

Byte

4,5

Value Description

0x01 Start of message.

0x34 Defective Pixel Map Row Add Command ID.
0x02 Parameters length.

unsigned integer

0to Cursor row index. Valid values are 0 to 239
(FPA rows — 1)

checksum Frame check sequence.

Response Format:

Table 132 — Defective Pixel Map Row Add Response Format

Byte

Value Description

0x01 Start of message.
0x02 ACK Response
0x02 Parameters length.
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4,5 0x0034 Defective Pixel Map Row Add Command ID.

checksum Frame check sequence.

3.6.6 Defective Pixel Map Column Add — 0x36

Description Add a column to the defect map. All pixels i ttolumn will be marked as
defective.

Command Format:

Table 133 — Defective Pixel Map Column Add Command Format

Byte Value Description

1 0x01 Start of message.

2 0x36 Defective Pixel Map Column Add Command ID.

3 0x02 Parameters length.
unsigned integer

4,5 Oto Cursor column index. Valid values are 0 to 319.
(FPA cols — 1)

6 checksum Frame check sequence.

Response Format:

Table 134 — Defective Pixel Map Column Add Response Format

Byte Value Description

1 0x01 Start of message.

2 0x02 ACK Response
0x02 Parameters length.

4,5 0x0036 Defective Pixel Map Column Add Command ID.
checksum Frame check sequence.

3.6.7 Defective Pixel Map Remove Item — 0x35

Description Removes a dead pixel, row, or column from thiectese pixel map.
Command Format:

Table 135 — Defective Pixel Map Remove Item Command Format

Byte Value Description
0x01 Start of message.

2 0x35 Defective Pixel Map Remove Item Command ID.
0x06 Parameters length.

4,5 unsigned integer Remove item operation ID.
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6,7

8,9

10

See table below.

unsigned integer
Oto
(FPA rows — 1)

unsigned integer
0 to
(FPA cols — 1)

checksum

Cursor row index. Valid values are 0 to 239.

Cursor column index. Valid values are 0 to 319.

Frame check sequence.

Response Format:

Table 136 — Defective Pixel Map Remove Item Response Format

Byte Value Description
1 0x01 Start of message.
0x02 ACK Response
0x02 Parameters length.
4,5 0x0035 Defective Pixel Map Remove Item Command ID.
checksum Frame check sequence.
Table 137 — Remove Item Operation IDs
Byte Value Description
. Pixel at row index and column index will be removed from the
0 Remove pixel d
efect map.
All pixels at row index will be removed from the defect map.
1 Remove row . . . .
The column index is ignored for this operation.
All pixels at the column index will be removed from the defect
2 Remove column ; o . .
map. The row index is ignored for this operation.

3.6.8 Defective Pixel Map Remove All — 0x3C

Description

Command Format:

Remove all pixels from the defective pixel map.

Table 138 — Defective Pixel Map Remove All Command Format

Byte

A W DN P

Value
0x01
0x3C
0x00

checksum

Description

Start of message.

Defective Pixel Map Remove All Command ID.
Parameters length.

Frame check sequence.
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Response Format:

Table 139 — Defective Pixel Map Remove All Response Format

0x01 Start of message.
0x02 ACK Response

3 0x02 Parameters length.

4,5 0x003C Defective Pixel Map Remove All Command ID.
checksum Frame check sequence.

3.6.9 Defective Pixel Map Flash Burn — OXFB
Description: Permantly store all marked dead pixielto Flash Memory.

Command Format:

Table 140 — Defective Pixel Map Flash Burn Command Format

1 0x01 Start of message.

2 OxFB Defective Pixel Map Flash Burn Command ID.
3 0x04 Parameters length.

4,5 OxXX Defective Pixel Map Flash Sector

6,7 0x00 Write

8 checksum Frame check sequence.

Response Format:

Table 141 — Defective Pixel Mai Flash Burn Resionse Format

1 0x01 Start of message.
0x02 ACK Response

3 0x02 Parameters length.

4,5 0xO0FB Defective Pixel Map Remove All Command ID.
checksum Frame check sequence.
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3.7TROUBLESHOOTING COMMANDS

The troubleshooting commands are used for troubl#shg hardware and software features of the
TIM.

3.7.1 Serial Echo — 0x06

Description: Test communications to and from the TIM. The Téghoes the command
message and parameters and generates an ACK message

Command Format:

Table 142 — Serial Echo Command Format

Byte Value Description

1 0x01 Start of message.

2 0x06 Serial Echo Command ID.

3 N Parameters length.

4 to Null-terminated String to be echoed. String length is arbitrary but total
(N+3) string. message size must be less than MTU size.

(N+4) checksum Frame check sequence.

Response Format:

This command results in two response messagesfifBhigesponse message is a TXT
message containing the echoed string. The secepdnse message is an ACK message.

Table 143 — Serial Echo TXT Response Format

Byte Value Description

1 0x01 Start of message.
2 0x06 Echo command

3 N Parameters length.
4 to Null-terminated

(N+3) string. Echoed string.

(N+4) checksum Frame check sequence.

Table 144 — Serial Echo ACK Response Format

Byte Value Description

1 0x01 Start of message.

2 0x02 ACK Response
0x02 Parameters length.

4,5 0x0006 Serial Echo Command ID.
checksum Frame check sequence.
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3.7.2 Tcomp Disable — 0x18
Description: Disables or enables TIM temperature compensé&iioomp).

WARNING

Disabling temperature compensation should only be used in a debug
environment with test patterns. Disabling temperature compensation will
result in severely degraded performance.

Command Format:

Table 145 — Tcomp Disable Command Format

Byte Value Description

1 0x01 Start of message.

2 0x18 Tcomp Disable Command ID.

3 0x02 Parameters length.

4t05 (1) : Zir;aa?)llz. Disable/enable. Note value of 1 disables Tcomp.
6 checksum Frame check sequence.

Response Format:
This command results in an ACK message.

Table 146 — Tcomp Disable ACK Response Format

Byte Value Description
0x01 Start of message.

2 0x02 ACK Response
0x02 Parameters length.

4,5 0x0018 Tcomp Disable Command ID.
checksum Frame check sequence.

3.7.3 Test Pattern Select — OxF4

Description Enables and selects a video test pattern. tBejetest pattern <0x0000>
disables the test pattern generator. This testqpateplaces the input video stream from the
FPA and facilitates testing of downstream procegbincks.

This requires a sequence of commands. The curredé rof operation can also affect how
the test patterns look and the actual pixel vabreghe digital interfaces. Using a pre AGC
video tap (14 bit data) will allow for pixel dataldation.
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Also, note if automatic calibration has not beesabled or a range change occurs while a
test pattern is selected the test pattern willdreupted.

The to avoid these issues command sequence shealsl follows:
1. 0x01 0x18 0x02 0x00 0x01 OxE4, to disable Tcomp.
2. 0x01 OxAC 0x00 0x53, to disable Autocal.
3. 0x01 0xF4 0x02 0x80 0x0 0x89, to enable horizoraalp (for example) test pattern.
4

(optional) Please see Table 40 if 14-bit testgoatt are desired. Otherwise, test
pattern will be 8-bit.

When test pattern is no longer used, it is begpdwer cycle the camera to restore to
normal operation.

Command Format:

Table 147 — Test Pattern Select Command Format

Byte Value Description

1 0x01 Start of message.

2 OxF4 Test Pattern Select Command ID.
3 0x02 Parameters length.

4,5 ggzi%;gg ig:gvif Test Pattern ID.

6 checksum Frame check sequence.

Table 148 — Test Pattern IDs

Test Pattern ID | Description ;I'De S FEUEn Description ITDe SR Description
0x0000 Off 0x8003 Horizontal Bars | 0x8007 Gray
0x8000 Horizontal Ramp | 0x8004 Vertical Bars 0x8008 NUC 14-bit
0x8001 Vertical Ramp 0x8005 Black 0x8009 NUC 64 shade
0x8002 Diagonal Ramp 0x8006 White
Response Format:
Table 149 — Test Pattern Select Response Format

Byte Value Description

1 0x01 Start of message.

2 0x02 ACK Response

0x02 Parameters length.
4,5 O0x00F4 Test Pattern Select Command ID.
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6 checksum Frame check sequence.

3.7.4 RS170 Test Pattern Enable — 0xD8

Description: Enables RS170 test pattern. The test patternfudl acreen of 16 vertical
bars that vary from black on the left to white e tight. When this test pattern is enabled,
it does not affect other processing on the TIM. R&170 test pattern overrides normal
RS170 output. RS170 output must be enabled opé&ttrn will not be output.

Command Format:

Table 150 — RS170 Test Pattern Enable Command Format

Byte Value Description

1 0x01 Start of message.

2 0xD8 RS170 Test Pattern Enable Command ID.
3 0x02 Parameters length.

R R TGS IS 2odrf:lebrlgse§:bllzg Ifétlsgt:gg?.pattern.

6 checksum Frame check sequence.

Response Format:

Table 151 — RS170 Test Pattern Enable Response Format

Byte Value Description

1 0x01 Start of message.

2 0x02 ACK Response
0x02 Parameters length.

4,5 0x00D8 RS170 Test Pattern Enable Command ID.
checksum Frame check sequence.

3.7.5 Verbose Mode Toggle — OxFF

This command toggles the TIM’s verbose mode. Inbese mode, the TIM generates
additional TXT messages during operation as ancaiésting.

Description Toggles the display of verbose messaging.
Command Format:

Table 152 — Verbose Mode Toggle Command Format

Byte Value Description
1 0x01 Start of message.
2 OxFF Verbose Mode Toggle Command ID.
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3 0x00 Parameters length.

6 checksum Frame check sequence.

Table 153 — Verbose Mode Toggle Command Format (Option 2)

Byte Value Description

1 0x01 Start of message.

2 OxFF Verbose Mode Toggle Command ID.
3 0x02 Parameters length.

4.5 0X0000 0x0001 0 disables verbose mode.

1 enables verbose mode.

6 checksum Frame check sequence.

Response Format:

Table 154 — Verbose Mode Toggle Response Format

Byte Value Description

1 0x01 Start of message.
0x02 ACK Response
0x02 Parameters length.

4,5 Ox00FF Verbose Mode Toggle Command ID.
checksum Frame check sequence.

3.8 TEMPORAL NOISE REDUCTION

The Precision Series core has built-in temporakeaeduction (TNR) circuitry that, when
enabled, can reduce row bouce noises, especidlhyiicontrast scenes.

The following NV parameters is used for enabling disabling the TNR feature:
1. NV #89 — TNR Enable: 0 = Disable, 1 = Enable.

3.9RADIOMETRIC SCENE COLORIZATION COMMANDS

On radiometrically calibrated cameras, it is pdesib set scene pixels of a certain temperature
to a specific color.

8 individual color control segments (humbered lotigh 8) are used to perform scene
colorization control for the scene pixels in theldi of view (FOV) of the camera. Each color
control segment contains the following components:

Note: For scene pixels to be colorized, the Scen®r2ation_Enable NV parameter (#88) has
to be set tol.

1. Temperature Threshold, range 0 to 10R@lvin, in 1/8 Kelvin increments.
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a.

Segment 1 should contain the lowest temperatuesthiotd. All pixels below this
temperature will not be colorized and will be presé in gray scale.

Segment 8 should contrain the highest temperatwesihiold. All pixels at or above
this temperature will either be set to the coldiirdel in segment 8 or turn back to
gray scale, depending on whether the color On/Gfitrol of segment 8 is turn On
or Off, respectively.

Any pixel of temperatures between segment 1 andneeg 8 temperature

thresholds will be colorized to the color betwebe two segments N and N+1
where the pixel's temperature is greater than araktp temperature threshold N
and less than temperaure threshold N+1. The Hué&andration value of the pixel

will be linearly interpolated between the respestidue and Saturation values of
segment N and N+1.

2. Saturation and Hue controls of the color in the H®\6r domain.

These controls are augmented by the following cbp@rameters:

1. Global scene colorization enable/disable contrdl @drameter 88)

a.

0 = disable scene colorization; 1 = enable sceflwization.

2. Color On/Off control for each individual color segnt (Command 0x5D and Ox5F).

a.

If the Color Control is set to On for segment N X8N >= 1), then pixels of
temperature >= segment N’s temperature threshold &nsegment N+1's
temperature threshold will be colorized. If the @oControl is set to Off, those
pixels will not be colorized.

3. Color mode control (Reference command 0x58).

a.
b.
C.

True Color Mode (0) — the V value is set to 100%
High Detail Mode (1) — the V value is fully mappedthe AGC/ICE output
Normal Detail Mode (2) — the V value is partiallyapped to the AGC/ICE output)

Camera RTL Rel version 01.01.2015 or newer is reguitogether with compatible
CPU(Rel) version is required for all scene colotina commands.

3.9.1 RColor Controls Set — 0x5D
Description Configures entire scene colorization controls.

Command Format:

Table 155 — RColor Controls Set Command Format

Byte

Value Description

0x01 Start of message.

0x5D RColor Controls Set Command ID.

0x32 Parameters length.

unsigned integer Bit 0 — Bit 7 = Enable color for segment 1 — 8 respectively
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6,7

8,9

10, 11

12, 13

14,15

16, 17

18, 19

20,21

22,23

24,25

26, 27

28, 29

30, 31

32, 33

34, 35

36, 37

38, 39

40, 41

42,43

44, 45

0-255

unsigned integer
0-8000

unsigned integer
0-100

unsigned integer
0-478

unsigned integer
0-8000

unsigned integer
0-100

unsigned integer
0-478

unsigned integer
0-8000

unsigned integer
0-100

unsigned integer
0-478

unsigned integer
0-8000

unsigned integer
0-100

unsigned integer
0-478

unsigned integer
0-8000

unsigned integer
0-100

unsigned integer
0-478

unsigned integer
0-8000

unsigned integer
0-100

unsigned integer
0-478

unsigned integer
0-8000

unsigned integer

Bit8-15=0

Segment 1 Temperature Threshold (unit = 0.125°K)

Segment 1 Saturation in the HSV color domain

Segment 1 Hue in the HSV color domain

Segment 2 Temperature Threshold (unit = 0.125°K)

Segment 2 Saturation in the HSV color domain

Segment 2 Hue in the HSV color domain

Segment 3 Temperature Threshold (unit = 0.125°K)

Segment 3 Saturation in the HSV color domain

Segment 3 Hue in the HSV color domain

Segment 4 Temperature Threshold (unit = 0.125°K)

Segment 4 Saturation in the HSV color domain

Segment 4 Hue in the HSV color domain

Segment 5 Temperature Threshold (unit = 0.125°K)

Segment 5 Saturation in the HSV color domain

Segment 5 Hue in the HSV color domain

Segment 6 Temperature Threshold (unit = 0.125°K)

Segment 6 Saturation in the HSV color domain

Segment 6 Hue in the HSV color domain

Segment 7 Temperature Threshold (unit = 0.125°K)

Segment 7 Saturation in the HSV color domain
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46, 47

48, 49

50, 51

52,53

(54)

54(55)

0-100

unsigned integer
0-478

unsigned integer
0-8000

unsigned integer
0-100

unsigned integer
0-478

Save RColor
settings

checksum

Segment 7 Hue in the HSV color domain

Segment 8 Temperature Threshold (unit = 0.125°K)

Segment 8 Saturation in the HSV color domain

Segment 8 Hue in the HSV color domain

1=Save color control settings to NV as power up settings (this
parameter is optional)

Frame check sequence.

Response Format:

This command results in an ACK message.

Table 156 — RColor Controls Set ACK Response Format

Byte

Value

0x01
0x02
0x02
0x005D

checksum

Description

Start of message.

ACK response

Parameters length.

RColor Controls Get Command ID.

Frame check sequence.

3.9.2 RColor Controls Get — Ox5E
Description Get scene colorization controls settings.

Command Format:

Table 157 — RColor Controls Get Command Format

Byte

A W DN P

Value
0x01
Ox5E
0x00

checksum

Description

Start of message.

RColor Controls Get Command ID
Parameters length.

Frame check sequence.
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This command returns the current scene colorizatittins.

Table 158 — RColor Controls Get Response Format

Byte

4,5

6,7

8,9

10, 11

12,13

14,15

16, 17

18, 19

20,21

22,23

24,25

26, 27

28, 29

30, 31

32, 33

34, 35

36, 37

Value

0x01
Ox5E
0x32

unsigned integer
0-255

unsigned integer
0-8000

unsigned integer
0-100

unsigned integer
0-478

unsigned integer
0-8000

unsigned integer
0-100

unsigned integer
0-478

unsigned integer
0-8000

unsigned integer
0-100

unsigned integer
0-478

unsigned integer
0-8000

unsigned integer
0-100

unsigned integer
0-478

unsigned integer
0-8000

unsigned integer
0-100

unsigned integer
0-478

unsigned integer

Description
Start of message.
RColor Controls Get Command ID.

Parameters length.

Bit 0 — Bit 7 = Enable color for segment 1 — 8 respectively

Bit8—-15=0

Segment 1 Temperature Threshold (unit = 0.125°K)

Segment 1 Saturation in the HSV color domain

Segment 1 Hue in the HSV color domain

Segment 2 Temperature Threshold (unit = 0.125°K)

Segment 2 Saturation in the HSV color domain

Segment 2 Hue in the HSV color domain

Segment 3 Temperature Threshold (unit = 0.125°K)

Segment 3 Saturation in the HSV color domain

Segment 3 Hue in the HSV color domain

Segment 4 Temperature Threshold (unit = 0.125°K)

Segment 4 Saturation in the HSV color domain

Segment 4 Hue in the HSV color domain

Segment 5 Temperature Threshold (unit = 0.125°K)

Segment 5 Saturation in the HSV color domain

Segment 5 Hue in the HSV color domain

Segment 6 Temperature Threshold (unit = 0.125°K)
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0-8000
unsigned integer
38, 39 0 10% e Segment 6 Saturation in the HSV color domain
unsigned integer . .
40, 41 Segment 6 Hue in the HSV color domain
0-478
unsigned integer )
42, 43 0-8000 Segment 7 Temperature Threshold (unit = 0.125°K)
unsigned integer
44, 45 0 10% e Segment 7 Saturation in the HSV color domain
unsigned integer . :
46, 47 Segment 7 Hue in the HSV color domain
0-478
unsigned integer :
48, 49 Segment 8 Temperature Threshold (unit = 0.125°K)
0-8000
nsigned integer
50, 51 (u) 1(')% e Segment 8 Saturation in the HSV color domain
unsigned integer . .
52, 53 Segment 8 Hue in the HSV color domain
0-478
54 checksum Frame check sequence.
Table 159 — RColor Controls Get ACK Response Format
Byte Value Description
0x01 Start of message.
2 0x02 ACK response
0x02 Parameters length.
4,5 0x005E RColor Controls Get Command ID.
checksum Frame check sequence.

3.9.3 Modify RColor Segment — Ox5F
Description Get scene colorization controls settings.

Command Format:

Table 160 — Modify RColor Segment Command Format

Byte

4,5

Value

0x01
Ox5F
OxA

unsigned integer
0-7

Description

Start of message.

Modify RColor Segment Command ID.
Parameters length.

Select the Color Segment (1 — 8) for modification,
respectively
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unsigned integer

6,7 =D @l i Segment’s scene colorization enable/disable control
segment

1=Enable color in segment

unsigned integer

8, 9 ¢ it = . o
0-8000 Segment ‘s Temperature Threshold (unit = 0.125°K)

unsigned integer . ,

10,11 0-100 Segment’s Saturation in the HSV color domain
unsigned integer

12,13 g g Segment’s Hue in the HSV color domain
0-478

14 checksum Frame check sequence.

Response Format:
This command results in an ACK message.

Table 161 — Modify RColor Segment ACK Response Format

Byte Value Description

1 0x01 Start of message.

2 0x02 ACK response
0x02 Parameters length.

4,5 0x005F Color Controls Get Command ID.
checksum Frame check sequence.

3.10 SYMBOLOGY COMMANDS
The Precision Series camera supports up to 40defieied icons of variable sizes.

Reference the Camera Control GUI User Guide on tmwpload user defined symbology
(icons) into the camera core.

Once a set of icons are loaded into the camerdptlosving commands can be use to query or
set the attributes of these icons.

Camera RTL Rel version 01.01.2015 or newer is reguiogether with compatible CPU(Rel)
version is required for all scene colorization coamns.

3.10.1 [con Set — 0xC6
Description Set icon attributes.
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Command Format:

Table 162 — Icon Set Command Format

Byte

4,5

6,7

8,9

10, 11

12

Value

0x01
0xC6
0x08

unsigned integer
0-319

unsigned integer
0-239

unsigned integer
0 = Erase icon

1 = Display icon
2 = Blink icon

unsigned integer
0-39

checksum

Description
Start of message.
Icon Set Command ID.

Parameters length.

Top left corner column display position of icon

Top left corner row display position of icon

Display attribute: Off, On, or Blink.
Blink rate is approximately 1 Hz.

Icon ID.

If ID is bigger than or equal to the number of available icons in
the camera, this command will be ignored.

Frame check sequence.

Response Format:

This command results in an ACK message.

Table 163 — Icon Set ACK Response Format

Byte

Value

0x01
0x02
0x02
0x00C6

checksum

Description

Start of message.
ACK response
Parameters length.
Icon Set Command ID.

Frame check sequence.

3.10.2 Icon Get — OxC7

Description Get icon attributes.

Command Format:

Table 164 — Icon Get Command Format

Byte

Value
0x01
0xC7
0x02

Description
Start of message.
Icon Set Command ID.

Parameters length.
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4,5

unsigned integer
0-39

checksum

Icon ID

Frame check sequence.

If icon ID is valid, this command returns the curtattributes of the icon.

Table 165 — Icon Get Response Format

Byte

4,5

6,7

8,9

10, 11

12

Value

0x01
0xC7
0x08

unsigned integer
0-319

unsigned integer
0-239

unsigned integer
0 = Off

1=0n

2 = Blink
unsigned integer
0-39

checksum

Description
Start of message.
Icon Get Command ID.

Parameters length.

Current top left corner column display position of icon

Current top left corner row display position of icon

Current display status of the icon.

Icon ID.

Frame check sequence.

If icon ID is valid, this command alos returns a@

Table 166 — Icon Get ACK Response Format

Byte

Value

0x01
0x02
0x02
0x00C7

checksum

Description

Start of message.
ACK response
Parameters length.
Icon Get Command ID.

Frame check sequence.

If icon ID is invalid, this command returns theléoVing TXT message.

Table 167 — Icon Get Invalid ID TXT Response Format

Byte

Value

0x01
0x00

Description

Start of message.

TXT Response
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3 N Parameters length.
?th3) text string “Icon library not loaded or bad icon id”
(N+4) checksum Frame check sequence.

3.11 TEXT STRING (TTY) DISPLAY COMMAND

The Precision Series camera supports a text sfisggay command provided a valid text font

library is loaded into the camera.

Reference Camera Control GUI User Guide for Fomtrdny data format and procedure to

upload the font library into the camera.

Camera RTL Rel version 01.01.2015 or newer is reguiogether with compatible CPU(Rel)

version is required for all scene colorization coands.

3.11.1 Text String Display — OxC5
Description Overlay a text string on the camera’s display.

Command Format:

Table 168 — Text String Display Command Format

Byte

4,5

6,7

8,9

10, 11

12,13

14 to
(N+13)

Value

0x01
0xC5
N

unsigned integer
0-319

unsigned integer
0-239

unsigned integer
0 = Erase string
1 = Display string
2 = Blink string

unsigned integer
0-65535

unsigned integer
0-65535

text string

Description

Start of message.
Text String Display Command ID.

Parameters length.

TTY column start position of 1st character

TTY row start position of 15t character

Display attribute: Off, On, or Blink.
Blink rate is approximately 1 Hz.

Foreground color of text (for the “On” pixels)
Color is defined in 5,6,5 16-bit RGB format
Color = 0 means transparent

Background color of text (for the “Off” pixels)
Color is defined in 5,6,5 16-bit RGB format
Color = 0 means transparent

“This is a test.

Note: null character will terminate the string but is NOT
required (N already tells how many character to print).
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N+14

checksum

Frame check sequence.

Response Format:

A valid Text String Display command results in aBmessage.

Table 169 — Text String Display ACK Response Format

Byte Value Description

1 0x01 Start of message.

2 0x02 ACK response
0x02 Parameters length.

4,5 0x00C5 Icon Set Command ID.
checksum Frame check sequence.

An invalid command or output FIFO full will resuit the following TXT response.

Table 170 — Text String Display Data Error TXT Response Format

Byte Value Description

1 0x01 Start of message.

2 0x02 ACK response

3 N Parameters length.

o text string “Text command data error”
(N+3)

(N+4) checksum Frame check sequence.

An invalid row/column parameter will result in thalowing TXT response.

Table 171 — Text String Display Parameters Error TXT Response Format

Byte Value Description

1 0x01 Start of message.

2 0x02 ACK response

3 N Parameters length.

?I\It23) text string “Text command parameters incorrect”
(N+4) checksum Frame check sequence.

6 checksum Frame check sequence.

3.12 DIGITAL VIDEO OUTPUT CONTROLS

In the Precision Series, user can configure andralothe camera to provide digital data to
both the Camera Link (CL) AND the Parallel Digitalideo Output (PDVO) outputs
simultaniously.
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Reference the Tamarisk Electrical ICD for CL and@Dsignals.

The Precision Series provides the following typkedata outputs:

o 0ok~ wbdpE

8-bit AGC Data (320x240x8).
14-bit NUC Data (320x240x16 unsigned integer, datéght justified).
24-bit RGB color data, including symbology (320x224).
Super Frame image data with temperature data (GUG5).
Super Frame image data with NUC data (640x240x16).
Super Frame image data:
a. To enable Super Frame data output, set NV Paramté&76 To disable Super

Frame data output, set NV Param #76 to 0.

. The Super Frame output contains 240 rows of 64Mitl@ata
. The first 320x16-bit data on each row contain thge data in the following

formats:
i)  Word N=Yn Un,N+1, Wordh+1=Y n+1 VN,N+1 for N=1 to 320.
i) All Y/U/V values in the first 320 words are 8-biditz.

iii) Ynis the Y value of pixel N, kIn+1is the average U values of pixel N and pixel
N+1, and \W,n+1is the average V values of pixel N and pixel N+1.

. The second 320x16-bit data on each row contaireeithe temperature data or

NUC data of the pixels in the row.

i) Temperature data is in 11.5 format, unit is in KelLSB = 1/32 or
0.03125K).

i) NUC data is in unsigned 14-bit integer format (tigstified).

Camera RTL Rel version 01.01.2015 or newer is regutogether with compatible CPU(Rel)
version is required for all scene colorization coands.

3.12.1 Super Frame Image Data Select — OxC3

Description Select Temperature or NUC data for Super Frante al#put.

Command Format:

Table 172 — Super Frame Image Data Select Command Format

Byte

4,5

Value Description

0x01 Start of message.

0xC3 Super Frame Image Data Select Command.
0x02 Parameters length.

3[113|gned Integer Output data select: 0O=Temperature, 1=NUC.
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checksum

Frame check sequence.

Response Format:

This command results in an ACK message.

Table 173 — Icon Set ACK Response Format

Byte

Value

0x01
0x02
0x02
0x00C3

checksum

Description

Start of message.

ACK response

Parameters length.

Super Frame Image Data Select Command ID.

Frame check sequence.

If the Super Frame image output is disabled, uaarselect the output at the Camera Link
AND Parallet Digital Video Output interface witheigital Video Mux Select command.

3.12.2 Digital Video Mux Select — OxD7

Description Select digital video output data at the CL and/EBOnterface.

Command Format:

Table 174 — Digital Video Mux Select Command Format

Byte

4,5

Value

0x01
0xD7
0x02

7-9

checksum

Description

Start of message.
Digital Video Mux Select Command.
Parameters length.

7 = 8-bit AGC Data.
8 = 14-bit NUC Data (16-bit/pixel, right justified)
9 = 24-bit RGB Data

Frame check sequence.

Response Format:

This command results in an ACK message.

Table 175 — Digital Video Mux Select ACK Response Format

Byte

Value

0x01
0x02
0x02
0x00D7

checksum

Description

Start of message.

ACK response

Parameters length.

Digital Video Mux Select Command ID.

Frame check sequence.
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3.13 RS-170 OUTPUT

In lieu of the digital PDVO output, analog RS-17@nsals are also available at the bi-
directional serial interface (BDSI) output of theogessor board or at the RS-170 output on
camera with the feature borad.

Reference the Tamarisk Electrical ICD for RS-17dew interface signals.

RS-170 output can be enabled by setting NV Pararto#4 To disable RS-170 output (and
hence enable PDVO output, set NV Param #4 to 0).

When RS-170 ouput is enabled, NTSC or PAL analdguiucan be selected by setting NV
Param #1 to 0 or 1 respectively.

Note that RS-170 video and PDVO data are mutuaitjusive.

When RS-170 output is enabled, a monochrome imaitpesymbology will be available at the
output. At present, this is the only choice of agalideo available to the user.

Sections below are applicable to the Precision Ses Camera Modules Only

3.14 AUTO GAIN CONTROL

The Precision Series core is calibrated in 2 gtates. Please reference DRS website on the
scene dynamic ranges for the High Gain state aead_.tiw Gain state. The camera can be
programmed with NV Param #95 to operate in HighnGaode, Low Gain mode, or Auto
Gain mode. A command is also available to forcecdmmera to change its state and mode of
operating. When in Auto Gain mode, the camera svilitch the operating state automatically
based on scene contents and a set of user defanacheters described below.

Theory of autogain operation:

1. In Auto Gain Mode, switching from High Gain stateltow Gain state can be saturation
based or temperature based, which is controlleti¥dyParam #101. However, switching
from Low Gain state to High Gain state is alwaysperature based.

2. Two programmable cumulative distribution functicBF) markers, one for saturation
(NV param #98) and one for temperature (NV paraf)#&e provided to the user. During
operation, camera collects the information on wéetthe scene pixels at (and hence
above) the saturation marker are saturated and thbaemperature of the scene pixels at
the temperature marker is.

3. High Gain state to Low Gain state switching in A@ain mode.

a. In saturation based autogain mode, if the pixethatsaturation maker (NV param
#98), and hence those above the marker, are sadui@t consecutive number of
frames defined in NV Param #96, the camera wiltdwinto Low Gain state.
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b.

marker value should ALWAYS be greater than or eqoidhe temperature marker value.

In temperature based autogain mode, if the pixetheatemperature marker (NV
param #99) reaches or exceeds the temperatureedefin NV Param #102 for
consecutive number of frames defined in NV Param, #8e camera will switch
into Low Gain state.

Note 1: even in temperature based autogain modegreawill still switch into Low Gain state

if the saturation based autogain mode conditioesraet. This logic allows the camera to
switch into Low Gain state in case the gain swiightemprature (NV Param #102) is set
higher than the saturation temperature of the camer

Note 2: to avoid hunting (flip-floping) between Higsain and Low Gain state, the saturation

4. Low Gain state to High Gain state switching in A@ain mode.

If the pixels at the temperature maker (NV parar@)#&e below the temperature
defined in NV Param #100 for consecutive numbdrarhes defined in NV Param
#97, the camera will switch into High Gain state.

5. Reference Section 5 for defination, unit and ramf@rmation of the autogain control NV
parameters.

a.

3.14.1 Autogain Status Get — OxC4

Description This command is used to query the current gasesor set the gain
operation mode of the camera.

Command Format:

Table 176 — Autogain Status Get Command Format

Byte Value Description
1 0x01 Start of message.
2 0xC4 Autogain Status Get Command ID.
3 0x00 No data required for get command
4 checksum Frame check sequence.
Table 177 — Autogain Status Get TXT Response Format
Byte Value Description
1 0x01 Start of message.
0x00 TXT Response
N Parameters length.
Autogain status example:
410 Zero-tgrminated “Mode: 0, State: 0, Change: None
(N+3) text string
Note trailing null is included in parameters length.
(N+4) checksum Frame check sequence.
Mode: 0 = Force High Gain, 1 = Force Low Gain, 2ato Gain.
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State: 0 = Camera is in High Gain state, 1 = CansaraLow Gain state.
Change: 0 = Gain state is stable
1 = Gain state change criteria are met in Auton@zode
2 = Gain state change is in progress
3 = Gain state change is complete
Note: State information is not reliable unless Gjean 0.
This command also results in an ACK message.

Table 178 — Autogain Status Get ACK Format

Byte Value Description

1 0x01 Start of message.

2 0x02 ACK response

3 0xC4 Autogain Status Get Command ID.
4 checksum Frame check sequence.

3.14.2 Autogain Mode Set — 0xC4

Color Reference Bar — a corresponding color refaebar icon will be displayed
automatically when 1 of the 6 build in color schenig selected, provided that these 6
icons are uploaded into the camera as icons 1 ghr@uwith the Camera Control GUI.
Description This command is used to set the gain mode ofadip@ of the camra.

Command Format:

Table 179 — Autogain Mode Set Command Format

Byte Value Description
0x01 Start of message.

2 0xC4 Autogain Status Get Command ID.
0x02 Parameters length

unsigned integer
0 = Force High Gain

4, . Autogain M
° 1 = Force Low Gain utogain Mode
2 = Auto Gain
6 checksum Frame check sequence.

This command results in an ACK message.

Table 180 — Autogain Mode Set ACK Format

Byte Value Description

1 0x01 Start of message.
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o A WDN

0x02 ACK response

0xC4 Autogain Mode Set Command ID.
checksum Frame check sequence.
checksum Frame check sequence.

3.15 COLOR SCHEME SELECTION AND CONTROL COMMAND
The Precision Series core has 6 different buitdene colorization schemes.

6 corresponding color reference bar icons, as agh moving temperature indicator icon, are
available from DRS website for use in tandem wiih ¢orresponding built-in color schemes.

Note: To enable the auto temperature ranging fealliy parameter #131 has to be set to 2.

1.
2.

Number of bytes in the command: variable from 22q1 to 6 words)

Data word 1: Color Scheme Select: 1 to 6 selecesadrthe build-in color scheme of the
camera. Once selected, the temperature threhdldatan, and hue data in all 8 segments
of the RColor Control will be modified to the seled scheme. The color scheme settings
can be read with the RColor Controls Get commar8K.

Data word 2: Color Mode select:

a. 0, 1, and 2 selects the Full Color, Detail ColondaNormal Color mode
respectively.

b. 3isreserved.
c. 4 and above keep the existing color mode.
Data word 3: Temperature Thresholding Mode:

a. 0 = Custom mode — user defines the temperaturesitbles of the 8 RColor
segments.

b. 1 = Auto mode — camera will compute and set theptature thresholds of the 8
RColor segments.

Data word 4: Temperature Ranging Mode (applicablemperature Thresholding Mode =
auto)

a. 0 = Manual min/max — user defined the min and tlae temperature to be spread
between the 8 RColor segments.

b. 1 = Auto min/max — camera use the min/max datah@ $cene to set the
temperature thresholds of the 8 RColor segments.

Note 1: (Max-Min) will be distributed evenly betweée 8 segments with Segment 1 and
Segment 8’s thresholds set to the min and the srapéature respectively.

Note 2: In Auto min/max mode, the min and/or thexmaalue in RColor segment 1 and 8
will not change until the min and/or max scene terafure changed by more thafCl
from the last min/max setting.
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Note 3: In Manual min/max mode, user defines the and the max temperature to be

colorized.

Note 3: The scene min/max temperature is the réspdowest and highest temperature of

all the pixles in the scene.

6. Data word 5: Manual Min Temperature (applicabl@ @mperature Thresholding Mode

auto AND Temperature Ranging Mode = 0) — unit 226°K from 0 to 1000K.

7. Data word 6: Manual Max Temperature (applicabl@amperature Thresholding Mode

auto AND Temperature Ranging Mode = 0) — unit 226°K from 0 to 1000K.

3.15.1 Color Scheme Selection and Control Set — 0x58

Description Select built-in scene colorization scheme antb aemperature ranging
controls.

Command Format:

Table 181 — Color Scheme Selection and Control Set Format

Byte

4,5

6,7

8,9

10, 11

12, 13

14,15

Value

0x01
0x58

Number of bytes
2-12

unsigned integer
1 = Infernal

2 = Softlight

3 = Arcus

4 = Full Spectrum
5 = Memoriam

6 = Ocean

unsigned integer

0 = Full Color

1 = High Detail Color

2 = Normal Detail Color

unsigned integer

0 = Custom Threholds
1 = Auto Ranging
unsigned integer

0 = Manual Min/Max
1 = Auto Min/Max

unsigned integer
0-8000

unsigned integer

Description

Start of message.

Color Scheme Selection and Control Set Command ID.

Variable length data.

(Built-in) Color Scheme select
0 = keep current color scheme/settings

Color Mode select
3 = Reserved
4 and above = keep current color mode

Temperature Thresholding Mode

Temperature Ranging Mode

Manual Min Temperature: unit = 0. 125°K

Manual Max Temperature: unit = 0.125°K
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0-8000

16 checksum Frame check sequence.

Response Format:
This command results in an ACK message.

Table 182 — Color Scheme Selection and Control Set Response Format

Byte Value Description

1 0x01 Start of message.

2 0x02 ACK response
0x02 Parameters length.

4,5 0x0058 Color Scheme Selection and Control Set Command ID.
checksum Frame check sequence.

3.15.2 Color Reference Bar, Moving Temperature Indicator, and Spot Meter

1. Color Reference Bar — a corresponding color refagebar icon will be displayed
automatically when 1 of the 6 build in color schengeselected, provided that these 6
icons are uploaded into the camera as icons 1ghréwith the Camera Control GUI.

2. Moving Temperature Indicator — a moving temperatindicator icon will also be
displayed and moved alongside the color referenae ibon as the temperature
measurement zone’s (spot meter) temperature champgesided that the moving
indicator icon is uploaded into the camera as @avith the Camera Control GUI.

3. The moving temperature indicator can be enabledisabled by setting NV parameter
190 to 1 or O respectively.

4. Temperature ranging mode for scene colorizationbzaeelected at power up with NV
parameter 187.

a. If custom mode is selected, temperature threshadfimed NV parameters 198 to
222 will be use to control scene colorization.

b. If manual mode is selected, user can specify th&max temperature for scene
colorzation with NV parameters 188 and 189 respelbti

c. If auto mode is selcted, camera will dynamicallyjuatl the color of the scene
according to the min/max temperature in the scene.

Reference the DRS Camera Control GUI User Guideufdoading these icons into the
camrea.

The display locations of the color reference bang(ID 1-6) should be set to the values
suggested in the Camera Control GUI User Guidehéf locations of these icons are
different from the suggested values, then the Rad @olumn NV parameters of the
Moving Temperature Indicator icon (NV parameter82thnd #133) should be changed
accordingly to align with the bottom-most color glixf the Color Reference Bar icons.
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5. Spot Meter (Temperature Measurement Zone) — a s@ber of variable height and
width (up to 240x240 pixels), as well as its looat{within the camera’s FOV) can be
defined by the user for average temperature measunteinside the spot meter. The
location and size of the spot meter are contrdielV parameters at power up:

a. NV #139 — Temp Zone Symbol Display Enable: 0 = Bisal = Enable.

b. NV #104 — Temp Zone Row Start: Top left corner pmosv positon of spot meter.
c. NV #105 — Temp Zone Col Start: Top left corner p@ position of spot meter.
d. NV #106 — Height of spot meter (in pixels).

e. NV #107 — Width of spot meter (in pixels).

Note: if both the height and the width of the sputter is set to 0, the temperature
display, if enabled, will always be 0, regardlessvhich temperature unit (C, F, or K)
is selected for display.

6. Digital Temperature Display — The average tempegainside the spot meter can be
displayed in Fahrenheit (F), Celsius (C), or Kel() in specific locations and colors
with the following NV parameter controls:

a. NV #125 —Temperature Display Unit: 0 = Fahrenhktit, Celsius, 2 = Kelvin.
b. NV #126 —Temperature Display Enable: O = Disable,Hnable.

c. NV #127 — Temparature Display Row: Top right cormew position of the
temperature string display.

d. NV #128 — Temparature Display Column: Top rightrearcolumn position of the
temperature string display.

e. NV #129 - Temparature Display Foreground Color: egoound color of
temperature digits and unit (16-bit 5/6/5 R/G/Bnfait) .

f. NV #130 — Temparature Display Background Color: imound color of
temperature digits and unit (16-bit 5/6/5 R/G/Bnfait, O = trasparent).

3.16 RADIOMETRIC TEMPERATURE ADJSUTMENT

On radiometrically calibrated cameras, user canndef temperature measurement zone
(TMZ) and a region of interest (ROI) in the camer&OV.

The hight and width limit of the TMZ is 240 pixels.
The height and width limits of ROI are 240 and ®2¢els respectively.

1. Reference Precision Series Camera Module user giadeGlobal gain and offset
temperature adjestments.

2. Reference Precision Series Camera Module user goideemperature Measurement Zone
(TMZ) emissivity correction adjustments.

3. Reference Precision Series Camera Module user dioideRegion of Interest (ROI)
emissivity correction adjustments.
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Camera RTL Rel version 3.00.00 or newer is requiiegether with compatible CPU(Rel)
version is required for all scene colorization coamns.

3.17 EMMISIVITY CONTROL COMMAND

3.17.1 Emissivity Control Command — 0x64

Description This command controls the emissivity settingsg,(get, burn).
Command Format:

Table 183 — Emissivity Control Command Format

Byte Value Description
1 0x01 Start of message.
0x64 Emissivity Control Command ID.

3 Varies Parameters length.
Sub-command:

45 0-3 0=Get Em'iss'iv'ity Sett'ing (requ'ire index only)
1=Set Emissivity Setting (require all parameters)
2=Burn Current Emissivity Setting to NV (require index only)
Index:

(6, 7) 0-1 O=Temperature measurement zone
1=Region of Interest

(8,9) 0-4095 Emissivity from 0 to 1.0

(10, 11) | 0-16383 Background temperature in Kelvin (LSB=0.125°K)

(12, 13) | 0-4095 Atmospheric transmission from 0 to 1.0

(14, 15) | 0-16383 Atmospheric temperature in Kelvin (LSB=0.125°K)

(16, 17) | 0-4095 Window transmission from 0 to 1.0

(18, 19) | 0-16383 Window temperature in Kelvin (LSB=0.125°K)

(20) checksum Frame check sequence.

Response Format:

For Set and Burn sub-commands, the response iSCih rAessage for Success and ERR
with string message for the failure condition.

Table 184 — Emissivity Control Command ACK Response Format

Byte Value Description
0x01 Start of message.
2 0x02 ACK response
0x02 Parameters length.
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4,5 0x0064 Emissivity Control Command ID
checksum Frame check sequence.
Table 185 — Emissivity Control Get Command Response Format
Byte Value Description
1 0x01 Start of message.
2 0x64 Emissivity Control Command ID
0x10 Parameters length.
4,5 0 (Echoed) Get Emissivity Control
Index:
6,7 0-1 O=Temperature measurement zone data
1=Region of Interest data
8,9 0-4095 Emissivity from 0 to 1.0
10,11 0-16383 Background temperature in Kelvin (LSB=0.125°K)
12,13 0-4095 Atmospheric transmission from 0 to 1.0
14,15 0-16383 Atmospheric temperature in Kelvin (LSB=0.125°K)
16,17 0-4095 Window transmission from 0 to 1.0
18,19 0-16383 Window temperature in Kelvin (LSB=0.125°K)
20 checksum Frame check sequence.

3.18 REGION OF INTEREST CONTROL COMMAND

3.18.1 Region of Interest Control Command — 0x65

Description This command controls the region of interest (R@ttings (set, get, burn).
Command Format:

Table 186 — ROI Control Command Format

Byte Value Description

1 0x01 Start of message.

2 0x64 ROI Control Command ID.
3 Varies Parameters length.

Sub-command:
0=Get ROI Setting (no other parameters required)

4,5 0-3 1=Set Emissivity Setting (require all parameters)
2=Burn Current ROI Setting to NV (no other parameters
required)

(6, 7) 0 Reserved
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(8,9) 0-319 Top left column location of ROI
(10, 11) | 0-239 Top left row location of ROI
(12, 13) | 1-318 Width of ROI (# pixels)

(14, 15) | 1-238 Height of ROI (# pixels)

(16) checksum Frame check sequence.

Response Format:

For Set and Burn sub-commands, the response iSCih rAessage for Success and ERR
with string message for the failure condition.

Table 187 — ROI Control Command ACK Response Format

Byte Value Description

1 0x01 Start of message.
0x02 ACK response
0x02 Parameters length.

4,5 0x0065 Emissivity Control Command ID
checksum Frame check sequence.

Table 188 — ROI Control Get Command Response Format

Byte Value Description

1 0x01 Start of message.

2 0x65 Emissivity Control Command 1D
3 0x10 Parameters length.

4,5 0 (Echoed) Get ROI Setting

6,7 0 Reserved

8,9 0-319 Top left column location of ROI
10,11 0-239 Top left row location of ROI
12,13 | 1-318 Width of ROI (# pixels)

14,15 1-238 Height of ROI (# pixels)

16 checksum Frame check sequence.

3.19 REGION OF INTEREST STATISTICS COMMAND

3.19.1 Region of Interest Statistics Command — 0x66

Description This command retrives the radiometric statistiom the region of interest.
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Command Format:

Table 189 — ROI Statistics Command Format

Byte Value Description
0x01 Start of message.

2 0x66 ROI Statistics Command ID.
Varies Parameters length.

Emissivity Correction Enable (this word is optional)
0=Do not apply ROI emissivity correction factors to ROI

(4,5) 0-1 temperatures
1= Apply ROI emissivity correction factors to ROI
temperatures

4(6) checksum Frame check sequence.

Response Format:

Table 190 — ROI Statistics Command Response Format

Byte Value Description

0x01 Start of message.
2 0x12 ROI Statistics Command 1D

0x10 Parameters length.
45 0-1 0: New temperature statistics available

1: 1-pt in progress, returned data may contain stale data

6,7 0-65535 Mean ROI temperature in Kelvin (11.5 format)
8,9 0-65535 Standard deviation temperature in ROI in Kelvin (11.5 format)
10, 11 0-65535 Minimum temperature in ROI
12,13 1-319 Column location of minimum temperature pixel in ROI
14,15 1-238 Row location of minimum temperature pixel in ROI
16, 17 0-65535 Maximum temperature in ROI
18,19 1-319 Column location of maximum temperature pixel in ROI
20,21 1-238 Row location of maximum temperature pixel in ROI
22 checksum Frame check sequence.
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In this section a list of commands is provided i you in customizing your scripts and camera
control.

Table 191 — Command Quick Reference

Cmd _ RTL Rel version required (needs to be
(Hex) e el paired with compatible CPU(Rel) version)

0x06 Echo Test

0x07 System Version Get

0x12 Automatic Calibration Period Set
0x13 Automatic Calibration Period Get

0x18 Tcomp Disable

Ox1E ICE Strength 01.00.4471 or newer
Ox1F ICE High Frequency Threshold Set 01.00.4189 or newer (Deprecated)
0x22 ICE Mode Min Max 01.00.3532 or newer (Deprecated)
0x23 ICE Mode Enable 01.00.3532 or newer

0x25 AutoCal Pending Activity Query

0x26 AutoCal Activity Control (Enable/Disable)
0x27 Field Calibrate

0x28 AGC Black-Hot Enable

0x29 AGC White-Hot Enable

0x2A AGC Mode Set

0x32 AGC Manual Gain Set

0x33 AGC Manual Level Set

0x34 Defective Pixel Map Row Add 01.00.0080 or newer
0x35 Defective Pixel Map Remove Item 01.00.0080 or newer
0x36 Defective Pixel Map Column Add 01.00.0080 or newer
0x37 Defective Pixel Map Cursor Value Set 01.00.0080 or newer
0x38 Defective Pixel Map Cursor Enable 01.00.0080 or newer
0x3A Defective Pixel Map Cursor Position Set 01.00.0080 or newer
0x3B Defective Pixel Map Pixel Add 01.00.0080 or newer
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Cmd
(Hex)

0x3C
0x41
0x43
0x46
0x47
0x57
0x58
0x5C
0x5D
Ox5E
Ox5F
0x64
0x65
0x66
0x72
0x73
0x74
0x81
0x82
0x83
0x84
0xAO0
0xA4
O0xA5
0xA6
OxAC
0xBO

0xB3

Description

Defective Pixel Map Remove All
Data Transfer Download Packet
Data Transfer Abort

Data Transfer Download Retry
Data Transfer Download Complete

Reserved

Auto Temperature Ranging Controls Set

Scene Temperatures Get

Color Controls Set

Color Controls Get

Color Segment Controls Set
Emissivity Control Command

Region of Interest Control Command
Region of Interest Statistics Command
Data Transfer Upload Packet

Data Transfer Download Setup

Data Transfer Upload Setup

Field Calibrate - Shutter Disable
AGC Gain Bias Set

AGC Level Bias Set

AGC Region of Interest

AGC Options Set

Zoom Magnification Set

Zoom Pan Set

Zoom Store Current Settings
Automatic Calibration Toggle
Non-Volatile Parameters Set

Non-Volatile Parameters Set Default

RTL Rel version required (needs to be

paired with compatible CPU(Rel) version)

01.00.0080 or newer

01.00.2015 or newer
01.00.2015 or newer
01.00.2015 or newer
01.00.2015 or newer
01.00.2015 or newer
01.00.2015 or newer
01.00.2015 or newer
01.00.2015 or newer

01.00.2015 or newer

01.00.3532 or newer
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Cmd
(Hex)

0xB5
0xC3
0xC4
0xC5
0xC6
0xC7
0xC8
0xC9
OxCA
0xCB
0xCC
0xCD
OxCF
0xD1
0xD2
0xD7
0xD8
OxF1
OxF2
OxF4
OxFB

OXFF

Description

Non-Volatile Parameters Get

Super Frame Image Data Select

Auto Gain Status Get-Set
Text Message Send

Icon Attribute Set

Icon Attributes Get

Icon Attributes Save

Symbol Control

Customer Non-Volatile Read
Customer Non-Volatile Write
Enable Colorization

8-Bit Colorization Selection
Video Orientation Select
AGC Gain Limit Set

AGC Gain Flatten Offset Set
Digital Video Source Select
RS170 Test Pattern Enable
Baud Rate Set

System Status Get

Test Pattern Select

Defective Pixel Map Flash Burn

Verbose Mode Toggle

RTL Rel version required (needs to be
paired with compatible CPU(Rel) version)

01.00.2015 or newer
01.00.2015 or newer
01.00.2015 or newer
01.00.2015 or newer
01.00.2015 or newer
01.00.2015 or newer
01.00.2015 or newer
01.00.0080 or newer
01.00.0080 or newer
01.00.3532 or newer (Deprecated)

01.00.3532 or newer (Deprecated)

01.00.0080 or newer
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