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RECORD OF AMENDMENTS
No. Reference/date of Date Signature
amendment Entered

EXPLANATORY NOTES

AGREEMENT

1. ThisNATO Standardisation Agreement (STANAG) is promulgated by the
Chairman MAS under the authority vested in him by the NATO Military Committee.

2. No departure may be made from the agreement without consultation with the
Custodian. Nations may propose changes at any time to the Custodian where they
will be processed in the same manner as the original agreement.

3. Ratifying nations have agreed that national orders, manuals and instructions
implementing this STANAG will include a reference to the STANAG number for
purposes of identification.

DEFINITIONS

4. Ratificationis“In NATO Standardisation, the fulfilment by which a member
nation formally accepts, with or without reservation, the content of a Standardisation
Agreement” (AAP-6).

5. Implementationis “In NATO Standardisation, the fulfilment by a member nation
of its obligations as specified in a Standardisation Agreement” (AAP-6).

6. Reservationis“In NATO Standardisation, the stated qualification by a member
nation that describes the part of a Standardisation Agreement that it will not
implement or will implement only with limitations” (AAP-6).

RATIFICATION, IMPLEMENTATION, AND RESERVATIONS

7. Pageiii givesthe details of ratification and implementation of this agreement. If
no details are shown it signifies that the nation has not yet notified the Custodian of its
intentions. Page iv (and subsequent) gives details of reservations and proprietary
rights that have been stated.

RATIFICATION AND IMPLEMENTATION DETAILS
STADE DE RATIFICATION ET DE MISE EN APPLICATION
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EXPLANATORY NOTES ON RATIFICATION AND IMPLEMENTATION
DETAILS

1) a. Oneratifying reference is entered for each nation. All dates are to be
shown asfollows: “of/du 23.3.81".

b. If anation has:

(1) Not signified its intentions regarding ratification of the STANAG or
an amendment thereto, the space is left blank.

(2) Decided not to ratify the STANAG, the words “NOT
RATIFYING/NE RATIFIE PAS is entered.

(2) List the national implementing document(s); this may be the STANAG itself or
an AP.

(3) When nations give aforecast date for their implementation, it is entered in the
forecast column (month and year only). Implementation dates are transferred
from the forecast to the actual date column when notified by a nation.

(4) Reservations are to be listed as stated by each nation.

(5) If anation hasindicated that it will not implement “NOT IMPLEMENTING/NE
MET PAS EN APPLICATION” is entered; where reasons are given they are
placed after the reservations under the heading “comments”.

(6) When aNED or forecast NED has been determined it is entered here.

(7) Inthe case of acovering STANAG with an NED, an “X” isinserted in the
implementation column showing the services implementing the AP.

(8) Inthe case of an Unclassified STANAG, nations have or have not authorised the
release of the STANAG to NACC/PfP Partners.
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1 | nt roducti on

NATO STANAG 7023 establishes a standard data format and a
standard transport architecture for the transfer of
reconnai ssance imgery and associated auxiliary data
bet ween reconnai ssance Col l ection Syst ens and
Expl oitation Systens. NATO STANAG 7023 is not a
comruni cations protocol nor is it a docunent that wll
solve inplenentation issues concerning conmmunications.
The design of any system for comunications robustness
nmust be made in consideration with STANAGs 7024 and 7085.

Figure 1 illustrates where NATO STANAG 7023 fits into the
overal |l reconnai ssance architecture.

For technical questions regarding this STANAG please
address themto:

DERA Mal ver n

St. Andrews Road
Mal ver n
Worcestershire
Uni t ed Ki ngdom

Attention: M.A. P.Branton

tel.44-(0)1684- 894358
fax. 44-(0) 1684- 896490

Croe D == Canmm

A NATO
STANAG
7023

Expl oi tation
- St ation

Figure 1 - The Reconnai ssance Cycle
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NATO STANAG 7023 works in conjunction with other NATO
STANAGS 7024, 7085 and 4545 to conplete the interface
between the Collection System and the Exploitation
System

The flow of information begins in the Collection System
The information is fornmed into the STANAG 7023 format and
then it flows to lower levels of the interface where it
may be transmtted on a transport nedium or saved on a
storage nedium \Wien the information arrives at the
Expl oitati on Systemthe reverse process occurs.

Recce Platform ST7AO’;‘Z\G . Exploitation Facility

7023 Data 7023 Data
Fee) -—P
. Y —
5 \%} 1
Q N STANAG 7023 _Dlata

_ > 7085
7085 Data Link Data Link

STANAG
4545
(Exploited Data)

Figure 2 — The Interoperability STANAGs

The following list of top level design ainms for NATO
STANAG 7023 establish a basis for the design:

» pronote interoperability

* handle primary inmagery

* handle mssion/intelligence data

 work in real tine

* mnimse platform processing

 assune exploitation of imagery has no prior
knowl edge of source

* image format does not handi cap sensor perfornance

« digital and anal ogue versions

 |ayered/ nodul ar architecture

 end-to-end protocol

 self-describing sensor data fornmat

* addressable data files

e nmulti-sensor/nultispectra

 hardware i ndependent

* expandabl e

NATO/PfP _UNCLASSIFIED
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NATO STANAG 7023 is a self-describing format. The
auxiliary data defines the fornmat of the image data. This
enabl es NATO STANAG 7023 to handle any inage from any

type of sensor. Figure 3 illustrates this concept.

. Expl oi tation
Col l ection Platform Station

(Sour ce) (Destination)

| magery Dat a B | magery Dat a

For mat Defi ned By
Auxiliary Data

N\

Auxi liary Data B Auxiliary Data

Format Defined by NATO
STANAG 7023

AN

NATO
STANAG
7023

Figure 3 — Self-describing Fornmat

The renmmninder of this docunent wll focus on the
foll owi ng areas:

Data Structure - section 2 describes the nethodol ogy
with which the data is formatted.

Data Content - section 3 identifies and categorises
the reconnai ssance data to be transported from a
Collection System to an Exploitation System In
Annex A, reconnaissance data is divided into two

functional categories:

sensor data - actual imgery collected from a
sensor,
auxiliary data - information required by an inage

analyst to derive intelligence information from
the imagery and the information required by the
Exploitation System to process the raw inagery
data into a form which is useable by the imgery
anal yst.

NATO/PfP _UNCLASSIFIED
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Logi cal Data Format Encoding — section 4 defines the
general encoding requirenents for the data fields
wi thin the header and data files.

Transport Architecture - section 5 defines the data
structures required for the novenment of imagery and
auxiliary data across the transport nedia. This
section of STANAG 7023 establishes a standard data
format encoding for the transfer of reconnaissance
imagery and associated auxiliary data Dbetween
Col | ection Systenms and Expl oitation Systens.

Data Packets — section 6 defines the structure of
the data packet to be put on the transport nedi um

2 Data Structure

This section defines how sensor and auxiliary data are
organi sed at the source and destinati on.

2.1 Files

There are basically two general categories of data files:
Sensor Qutput Data Files and Auxiliary Data Files.
Associated with each file is a Header. The | ength of each
file is defined in the Header.

Data File Sunmary

Each Data File is uniquely addressed

Each Data File has an associ ated Header

Header contains information about the Data File
Source Address (1 Byte): (256 different Data
Sour ces)
Data File Address (4 Bytes): (4,294,967, 296
different Data Files for each Data Source)

Equi val ent to 2%° different file types

Data Files are variable in size

Auxiliary Data File format defined by NATO STANAG

7023
Sensor Data File format defined by Auxiliary Data
Fil es

2.1.1 Sensor Qutput Data Files

Sensor Qutput Data Files may be of variable length up to
a maxi mum of $FFFF FFFF (4 bytes). The format of the

NATO/PfP _UNCLASSIFIED
(RELEASABLE FOR INTERNET TRANSMISSION)
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Sensor Data Files is defined in the Auxiliary Data Fil es.
The system designer will determne the method by which
sensor data is organised in the data files.

2.1.2 Auxiliary Data Files

Auxiliary Data Files support the processing and
exploitation of imagery. The format of the Auxiliary Data
Files are defined by this docunent. They are variable in
length and defined by the Data File Size field in the
Header. Exanples of Auxiliary Data Files are: M ssion
Data Files, Platform Data Files, and Sensor Paranetric
Data Files.

2.2 Fields

The field structures for the Auxiliary Data Files are
determned by this docunent. The field structure for
Sensor Data Files are described by the Auxiliary Data
Files. The fields making up a data file nmay be either
mandatory, conditional, or optional. A value mnust exist
in all mndatory fields. Conditional fields depend on
val ues of other fields. Use of optional fields is left to
the discretion of the system designer. If conditional or
optional fields are not specified, they will contain a
default value for their particular type (see 4.1.2).

2.3 Header

Field Fi el d nane No. of
No. byt es

1 Edi ti on nunber 1

2 Fl ags 1

3 Segnent nunber 1

4 Sour ce address 1

5 Data fil e address 4

6 Data file size 4

7 Data fil e nunber 4

8 Tinme tag 8

9 Sync type 1

10 Reser ved 5

11 Checksum 2

The Header precedes every data file and contains
significant information about the data file. The length
of each Header is fixed at 32 bytes. The use of the
Header is mandatory.

NATO/PfP _UNCLASSIFIED
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The Edition nunber has been included in the Header to
ensure that ground replay facilities identify the edition
of STANAG 7023 to be decoded. It is the first byte after

the Sync to ensure it is decoded correctly, i.e. if in
subsequent Editions the Header changed the edition nunber
will still be able to be decoded.

The Source Address field identifies the source of data.
This is an 8-bit field, naking it possible to multiplex
up to 256 sinultaneous sources of informtion.

The next field is the Data File Address. This is a 4 byte
field, making it possible to have up to 4,294,967, 296
file types for each information source. Several gaps have
been intentionally left to facilitate future grow h.

2.4 Byte offset addressing

The addressing mnechanism used is byte offset from the
start of the record.

3 Dat a Cont ent

Sources of the data include the air data conmputer, the
inertial navigation unit, the mssion conputer, and the
sensor managenent system The data can be divided into
two generic categories of data, sensor data and auxiliary
dat a.

7023 I nformati on

Sensor Dat a Auxi liary Data
| magery For mat

M ssi on

Pl at f orm

Sensor Paranetric

7023 Data Sources

Sensor Data Auxi |l i ary Data
| magi ng Sensors Format Description Data - RMS
(64 Sinultaneous) Target Data - M ssion Conputer

PlatformData - I NS
Segnment / Event Data - RMS
Sensor Paranetric Data — RMS

3.1 Sensor Data

NATO/PfP _UNCLASSIFIED
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Sensor data is immgery collected from reconnai ssance
sensors classified by the type of data generated by the
sensor system (IR, EOQ, SAR). This standard characterises
sensors by how sensor data (at the interface to the
transport/storage interface) is mapped in the inage
frame.

3.1.1 Sensor | mage Data

The sensor inmge data can be in any form as long as the
sensor nodelling data can process it. The sensor data can
be raw data directly out of the sensor or it can be data
t hat has been processed.

3.1.2 Sensor Model ling Data

There is a one-to-one correlation between the data in the
Sensor Moddelling Data Files and the Inmage Data Files.

They are not necessarily the sane size in bytes although
there is a one-to-one relationship between a pixel and a
coordi nate conponent. The pixel size and the vector
conponent could be very different. Softcopy i naging
sensors used for mapping purposes shall be acconpani ed by
t wo- di nensi onal (2-D) one-to-one sensor napping data. The
sensor nodelling defaults to a standard sequential pixe

W th equiangul ar separation across the field of view if
no nodelling data is used. One nethod of defining a
sensor nodel is to use the "Two-Di nmensional one-to-one
sensor Moddelling Techni que". The STANAG format is defined
to incorporate other future nodelling approaches.

3.1.2.1 Two- Di nensi onal One-to-One Sensor Mapping Data

Provides the paraneters to mathematically map the sensor
image to the projected object space. Describes sensor
sanple ordering, mapping, and nodelling paraneters.
Sensor mapping data is tabular. The tables have the sane
di nrensi ons as the sensor inmage frane.

3.1.2.1.1 X, Y and Z Sanpl e Coordi nate Dat a

Provides |ook angle coordinates for each sanple in a
frame. This enables processing equipnent to nmap each
sanple to the projected object space. The format of this
data is defined in the Sensor Sample Coordinate
Description Data Tabl e.

3.1.2.1.2 Sanple Tim ng Data
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Provides timng rel ationshi ps between each sanple in the
frame. The time is either the tinme elapsed since the
previous sanple (differential) or the tine at which the
sanple was sanpled on a running clock (cunulative). The
clock is reset periodically. The tinme at which the clock
is reset and the timng techniques are defined with this
data. The format of this data is defined in the Sensor
Sanple Timng Description Data Tabl e.

3.2 Audio Data

Allows the Pilot and or Reconnai ssance O ficer aboard the
collection platform to provide the interpreter on the
ground an audio narrative of events occurring during the
mssion, e.g. identifying targets of opportunity. Not
supported within this Edition.

3.3 Auxiliary Data

Auxiliary data is divided into categories associated with
the source of the information. These categories are:
format description data, mssion data, platform data,
event/index data, sensor paranetric data.

4 Logi cal Data Format Encodi ng

This section defines general encoding requirenents for
data fields within the header and data files. Logical
Dat a For mat Encodi ng details t he | ogi cal dat a
or gani sati on and encodi ng requi renents of t he
reconnai ssance data within the transport structures. This
format is designed to handle the numerous sensor types
and diverse sensor image formats currently in existence
and has reserved data areas for future systens.

4.1 General Encodi ng Requirenents
4.1.1 Types of Data File Fields

Headers and auxiliary data files are conposed of two
basic types of fields: encoded fields or inmrediate val ue
fields. The encoded value fields contain a value which
must be cross referenced to the appropriate |ookup table
or decoded (e.g. Date Time Goup) to determne the
information in that field. The inmediate value fields
contain a value that can be read directly. There are
several nmethods of witing data into immediate value
fields, including schemes such as ASCI |, Real Number (RN)
and Unsi gned Bi nary.
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4.1.2 Data Field Default Val ues

Data Type Default (Null) Value

Real Nunber (RN) Na

| EEE Doubl e For mat i .e. $FFFFFFFF FFFFFFFF

ASCI | Al characters set to $00

Date Tine G oup Al'l bytes set to $00

Unsi gned Bi nary Al bytes set to $FF

(1 nredi at e)

Unsi gned Bi nary A valid encoding unit according to
(Encoded) the field

If there is no information to put in a field but it has
to be sent as a Mundatory requirenent then a default
val ue shall be used in the field.

4.1.3 Ti me Fiel ds

Throughout this format, tinme is assunmed to be based on
Universal Tine Coordinated (UTC), also known as Zulu
tinme.

4.1. 4 Reserved Fi el ds and Encodi ng Schenes

Fiel ds and Encodi ng Schenes unused in the tables are to
be considered as “Reserved” for future use.

4.2 Logical Data Format Tabl es

The logical format of reconnaissance data contained in
the Header and Data Files is presented in Annex A in
tabular form Data Tables specify the paraneters of each
field contained in the Header or Data File.

4.2.1 Header Tabl e

The logical data format of the data packet Header is
specified through the use of the Header Data Tabl e.

4.2.2 Auxi liary Data Tabl es

The logical data format of each Auxiliary Data File is
presented via a data table. Located above the data table
is the Header Data File Address, which identifies each
data file. The tables contain descriptions of the fields
and encodi ng i nfornmation.

NATO/PfP _UNCLASSIFIED
(RELEASABLE FOR INTERNET TRANSMISSION)

12




NATO UNCLASSIFIED
(RELEASABLE FOR INTERNET TRANSMISSION)
STANAG 7023 Edit. 2 Draft3

5 Transport Architecture

This section describes how sensor and auxiliary data w |
be transported from the collection source to the
destination exploitation system

5.1 Transport Scenario

Each data file in source nenory is assenbled with a
Header and sync pattern into a data packet. The data
packet is transported to the destination system At the
destination system the data packet is disassenbl ed.

To add to the robustness of the data transfer, packets
can be re-sent. Al re-sent packets shall have identica
header details.

5.2 Transport Medium Data Structures

Figure 5 illustrates the logical structure of data as it
resides on the transport nedi um

Segment 0| Segnent 1 Segment 2 poo—mmmm_] Segnent n
JJ_ __h
B _/_/ \X\‘
= Segnent ST
Packet 1 | Packet 2 Packet 3 | _________|] Packet m
/”’ 5_&
3 _— \h\‘
p— __/ M\X\
,—’_’ _\y\_
- Packet ~~—
Sync Header Data File

Figure 5 - Record / Segnent / Packet Structure

5.2.1 A Record

A record is a collection of data packets, which are nedi a
and system architecture independent, and which my
represent all or a portion of the data collected during
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the course of a mssion. This STANAG is concerned wth
the contents and structure of a single record. Use of
multi-records is to be addressed in a future Edition.

is the nunber

The size of a record of bytes contained in

the Sync, Header, and Data Files. It does not include any
filler bytes outside of the above three types of data
packet s.

A record wll <contain a Preanble, one or nore Data

Segnents and optionally
pictorial representation of
of record nmarker).

Postanbles. Figure 6 is a
a record (excluding the end

Preamble

Image
Seament

Postamble

Image
Seament

Postamble

Image
Seament

Postamble

Seg O

Seg 1

Seg 2

Seg 3

A
h 4
A

p< p<

Record

Figure 6 - A Record
5.2.2 Pr eanbl e/ Post anbl e
5.2.2.1 Pr eanbl e

A 7023 preanble is a collection of 7023 packets received

(data link), or read from sone nedium (tape/disc etc.)
before the first data segnent. The contents of the
preanble shall contain enough information for the

receiving ground station to interpret the contents of the
followng data files/packets (the only proviso being the
hardware and software capability exists within the chosen
ground station).

t he

For exanple one would expect to find fol |l ow ng

category of data files in the preanble:

Format Description Data | Tine Tag.

Sensor Paranetric Data I nformation required to decode

the follow ng sensor data.

Pl at f orm Dat a Aircraft Parameter description

dat a.
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M ssi on Dat a M ssi on Details.

The preanble is produced prior to the reconnaissance
sortie and is not related in tinme to dynamc tables
generated during the sortie. For this reason the Tine Tag
in the preanble is set to zero.

The default settings for the sensors, ginbals, etc are
defined in the tables in the preanble. During a data
segnent these values may change but at the start of each
new segnent they will take on the default values again

Preanble data nay be repeated in the postanble (with a
change of segnent nunber and tinme tag). Should the
preanble be corrupted in any way, the repetition of
preanble information would enable inmagery data to be
recovered. As the size of the preanble data is likely to
be mnimal conpared to the size of the sensor data this
repetition is considered to have mniml overhead for
transm ssion or recording.

5.2.2.2 Post anbl e

A 7023 postanble, if included in a record, is a
collection of 7023 packets received, or read from a
transport nedium after a data segnent. The contents of
the postanble shall contain enough information for the
receiving ground station to interpret the contents of the
preceding data files.

The use of the postanble is optional. It may be appended
to the preanble (for use with solid state recording
nmedia) or it may be appended to the data segnent(s).
Wi chever nechanism of including a postanble is used it
nmust be maintained throughout the record. If a postanble
is generated and appended to a data segnment then it mnust
be replicated and appended to each subsequent data
segnent. The postanble segnent nunber will take on the
val ue of the preceding data segnent nunber (even if this
requi res renunbering of the postanble segnment nunber).

A postanble shall contain enough indexing data files to
define the position, type of targets, events and sensor
operating periods contained within the preceding data
segnent .
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For exanpl e:

Sensor | ndex Used to interpret the operating periods

Dat a of the sensors e.g. to calculate
possi bl e target coverage by the chosen
sensor.

Segnent | ndex Used to define the position of the data

Dat a segnment within the record.

Event | ndex Used to interpret the targets/events

Dat a contained within the precedi ng segnent
of imagery data. e.g. target position
wi thin the precedi ng data segnent
(either on nedia or previously received
via data |ink).

Due to the mnimal size of the preanble/postanble in
conparison to sensor data, it would be advisable to
send/record certain tables even though they have not
changed, e.g. M ssion Data Tabl es.

A record containing postanbles after the data segnents
may have the format as:

Segnent O

Preanble files

End of segnent narker
Segnent 1

Data Files

Preanble files

| ndex tables for segnent 1

End of segnent narker
Segnent 2

Data Files

Preanble files

| ndex tables for segnent

| ndex tables for segnent

End of segnent marker
Segnent 3

Data Files

Preanble files

| ndex tables for segnent

| ndex tables for segnent

| ndex tables for segnent

End of segnent marker
End of Record Marker

N -

WN B

A record containing a postanble appended to the preanble
may have the format as:

NATO/PfP_UNCLASSIFIED
(RELEASABLE FOR INTERNET TRANSMISSION)

17



NATO UNCLASSIFIED
(RELEASABLE FOR INTERNET TRANSMISSION)
STANAG 7023 Edit. 2 Draft3

Segnent O
Preanmble files
| ndex tables for segnent 1
| ndex tables for segnment 2
| ndex tables for segnent 3
End of segnent narker

Segnent 1

Data Files

End of segnent narker
Segnent 2

Data Files

End of segnent marker
Segnent 3

Data Files

End of segnent marker
End of Record WMarker

5.2.3 Segnent s

Informati on recorded over the course of a mssion is
divided into segnents. There are no time gaps within a
segnent .

The first segnent is the preanble, which cannot contain
any dynamic data files.

Each subsequent segnent may contain a mxture of sensor
and auxiliary information from each operating source.
Postanbl e files cannot contain any dynam c data files.

5.2.3.1 Segnent nunbering schene
The preanble is always segnent nunber 0. Postanble files

take on the sanme nunber as the previous data segnent but
are identified in the Header by setting a flag.
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Col | ection

Sour ces
| mge Sensors Segment 1+ \gegment 2 Segnent 3
1_ ! — ! — |
2' ° —— — —
I [ I \ I I [ ] I
3| | \ | | |
| \ | |

Sensor
Paranetric \

I \ I
I \ I
Platform ‘AAAAAAAALA AAAA AAAAAAAAALA

| \ | |
Event ! A A \ A I I A A A
| \ | |
Segnment 1 Segnment 2 Segnment 3
REERNAREERANARANRRRERRRRIRERNERANERRRRARERERRE
Ti me
Figure 7 - Relationship of Segnments to Events from

coll ection data sources

It is mandatory to generate certain tables at specific
points of activity within a segnent.

Activity within a segnent Mandat ory Tabl e
Change of sensor activation | Sensor Description Data
Tabl e
(i.e. if Field 9 changes)
Tar get Event Event Marker Data Tabl e
End of Segnent End of Segnent WMarker Data
Tabl e

I ndexing tables can only occur in the preanble and
postanble. Dynam c sensor related data tables can only
occur in the data segnent.

6 Dat a Packets

A data packet is conposed of three fields: t he
synchroni sation field, the header field, and the data
field. Each uni que packet can be identified by an address
in its header field. The system designer nust determ ne
how each individual transport system handles the
i ndi vi dual packets.
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A Packet

Sync Header Data File

Sync - 10 Bytes
Header - 32 Bytes
Data File — 1 Byte to 4 GBytes

Figure 8 - Packet Conposition
6.1 Synchronisation Field

The 10 byte synchronisation field contains the sync
pattern that identifies the beginning of each packet. The
serial synchronisation pattern shall be defined as the
followi ng bit sequence. The hexadeci mal transnission is:

( Y

SYNC HEADER DATA_EILE

Length

10 Bytes ETZ Bytes 1 Byte to 4 GBytes

_ C

$0D $79 $AB $21 $6F $34 $1A $72 $B9 $1C

eader
CRC

\_; 2 BYTES

The first byte to be transmitted shall be 3$0D and the
| ast byte shall be $1C in the above sequence.
6.2 Header Field

The Header describes the associated data file. The data
source and data file address fields are used together to
identify the type of data contained in the associated
data file. The 32 byte Header is identically structured
for each packet (sensor or auxiliary).

The Header section follows the synchronisation field
wi t hin each packet.

6.3 CRC checks

The CRC is mandatory for the Header and optional for the
Data File. A Flag in the Header will be set if the CRCis
used on the Data File. The CRC to be used is given bel ow

CRC-16 Polynomi al : X¥* + X¥® + X% +1.
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Figure 9 — CRC for Header and Data File
6.4 Data Field

The data field contains the bulk of the information to be
transferred. The length of the data file is defined in
the header. The data field follows the header within each
packet. The data file length is inclusive of the CRC
bytes if used.

The transm ssion of data fields in a file is fromleft to
right or top to bottom as they are witten in this
docunent .

7 Sensor Dat a

Al'l Sensor Data Tables are defined on a per sensor basis.
A collection platform may define up to 64 sensors. Each
sensor is allocated a sensor ID in the range $00 to $3F.
The source address for a given sensor is generated froma
base address plus the sensors ID. The base address for
all parametric data is $40. Wen conbined with the sensor
ID this forms a source address in the range $40 to $7F.

7.1 Sensor Characterisation Mdels

This type of data is descriptive of a specific sensor
type. Specific types of sensors (IR, EO generate inmagery
in different forms. As a result, different paraneters are
required to describe the various forns of data generated
by these sensors (thermal IR responses, etc.).

This edition of STANAG 7023 provides nodelling for 1-D
and 2-D passive one-to-one sensor nodels.

A one-to-one sensor nodel uniquely maps a single sanple
to a single sensed position.

QG her nodels will be supported by later versions of this
STANAG

7.2 Coordinate Systens
7.2.1 Overvi ew
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There will be a logical progression of position and
attitude vectors, which wll define the position, and
attitude of the collection platform sensor nounting and
t he sensor itself.

Al Position vectors are neasured as X, y and z offsets
in netres from the origin of the preceding coordinate
system

All Attitude vectors are nmeasured in radians as rotations
about the z, y and x axis of the preceding coordinate
system

This “chain” of vectors is defined as foll ows:

1. Aircraft Position Ap
Vect or

2. Aircraft Attitude Aa
Vect or

3. G nbal s[0] Position G
Vect or

4. G nbal s[0] Attitude Gy
Vect or

5. G nbal s[1] Position G
Vect or

6. G nbal s[1] Attitude Ga
Vect or

1. e

8. G nbal s[n] Position Gp
Vect or

9. G nbal s[n] Attitude Gy,
Vect or

10. Sensor Position Spkn
Vect or

11. Sensor Attitude San
Vect or

12. Sensor Sanpl e SSCy

coordi nates *

*The Sensor Sanple Coordinates are given for a particular
(x, y) sanmple. These should be given as unit vectors. If
these are not given directly they should be calcul ated
when required fromthe Sensor Description Data. A typical
exanpl e of the above vectors for a single set of G nbals
i s shown bel ow
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Figure 10 - Vector diagram for Platform G nbals and
Sensor

7.2.2 Col | ection Platform d obal Position
The gl obal position of the collection Platform is given

by its latitude, |ongitude and height. The STANAG assunes
that this position is given for the platform notion

conpensation point. In practice this may not be true.
Were the position is given for some other part of the
platformthis will introduce small errors.

The accuracy of the position information wll be
dependent on the navigation system enployed. The majority
of navigation systens will be Inertial Navigation Systens
(INS). It is probable that the collection platform INS
will have sonme error associated with it, due to INS

drift. These systens may or nay not be periodically
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corrected using GPS. Dependent wupon the GPS system
enployed it may al so have errors associated with it.

The platform height will normally be given by RADALT or
baronmetric pressure. The platform may al so be capabl e of
determining its GPS height above the WGS-84 geodetic
datum It is the responsibility of the collection
platform to supply the nobst accurate position and hei ght
information that is avail able.

If the source of the height information is known the
relevant field should be used and the other fields set to
NaN. If the source is unknown all three fields should be
filled with the same data. If it is known that the source
is definitely not a particular source, the relevant field
should be filled with NaN

The exploitation platform can nmake use of the type of
height field used within the table to inprove its target
mar ki ng capabilities. GPS height will be assuned to be
referenced to the WGES-84 geodetic datum at the given
| ati tude and | ongitude. RADALT and baronetric heights can
be assuned to be referenced to the terrain surface and
nmean sea |level at the given |atitude and | ongitude. Using
maps that contain terrain information will allow the
calculation of the platform above the WSS-84 geodetic
dat um

Wthin STANAG 7023 there is no way to quantify any errors
within the INS, although the navigational confidence my
be indicated. The Dynamic Platform Data tables allow for
| atitude, |ongitude, height above sea |evel, height above
the ground and GPS height. The exploitation platformw ||
have to take the values from the Dynamc Platform Data
Tabl es as accurate and valid for the notion conpensation
point of the collection platform while taking into
account the navigational confidence. It is possible for
the exploitation platformto determne error vectors for
|atitude and longitude, via correlation of the targets
wi th appropriate map data.

In order to perform tasks such as target marking the
position and height of the aircraft nmay have to be
transfornmed from the global world coordinate systemto a
| ocal coordinate system
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AZ
WGS-84 Geodetic V(y,2)
datum
Latitude
2L Y
longitude

¥, Vixy)

Figure 11 - d obal Coordinate System

The coll ection platform position vector A, is described in
terms of the angle its A(X,y) projection it nakes wth
the Y-axis (longitude), the angle its A(y,z) projection
makes with the Y-axis (latitude) and the magnitude of the
vector. The magnitude of the vector gives the distance
from the centre of the geodetic datum This can be
directly used to give height above the geodetic datum
Local transforns can then be used to supply a | ocal
coordi nate system

D

Aircraft reference
Coordinate System '

—

Ap

Local Coordinate
/ system
ML’—\J/

MSL

WGS-84 datum

NSUArSE .

Figure 12 - Local Coordinate System

The height of the platform wll wusually be given as the
hei ght above sea level or the height above ground. GPS
can give the hei ght above the WGS-84 geodetic datum

The position of the aircraft will be defined for the
point at which its latitude and |ongitude vector crosses
the height datum The nethod used to obtain the platform
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height wll determne the origin of the |ocal coordinate
system

Dependent wupon the sophistication of the exploitation
platform height may be referenced to a local terrain
datum which can be used to deternine a nobre accurate
target location or the terrain nay be considered flat.

7.2.3 Aircraft Reference

The Roll, Pitch, and Yaw of the aircraft is referenced to
the aircraft reference coordinate system The aircraft
reference coordinate systemis defined with its positive
x-axis along the track of the aircraft. The positive y-
axis along the starboard wng and the positive z-axis
vertically downwards along the line from the notion
conpensation point of the aircraft to the NAD R Such
that the artificial horizon defines a plane parallel to
t he xy plane.

Right Sde View
Ill_ﬁ_(F I| Ll 4
| = = X
. 13 — 7\\ »
T —J
y Z

Figure 13 - Aircraft Coordinate System

The paraneters for Roll, Pitch, and Yaw are recorded in
the Dynamc platform data tables. The senses for Roll
Pitch and Yaw are defined bel ow.
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Y(+)

Figure 14 - Sense for Roll, Pitch, and Yaw

7.2.4 G nbal s
The collection platformmy or nmay not have gi nbal s.

Al t hough platform nodels may nodel ginbals for a sensor
it is not nmandatory to transmt ginbals tables for non
existent ginbals. |If no ginbals position or attitude
tables are sent then the exploitation platform nodel
should assume a position vector of (0,0,0) and an
attitude vector of (0,0,0).

Because ginbals may not have coaxial axial centres of
rotation it may be necessary to define a single physical
ginbals with multiple ginbals tables. The STANAG al |l ows
for up to 16 ginbals stages per sensor.

Each ginbals stage will consist of position vector and an
attitude vector.
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Coordinate System defined
by previous stage

7z Gimbals
Position
Vector

Gimbals attitude
vector defines new
coordinate system

Figure 15 - G nbals Position and Attitude

The ginbals stages will form a chain of position and
attitude vectors. The first stage will have its origin at
the platform centre of notion, and be referenced to the
pl atform coordi nate system The |ast stage will describe
the position and attitude for the sensor nounting plate.

7.2.4.1 G nbal s Position Vectors

The ginbals position vector defines the offset of its
axis of rotation from the ginbals nounting point.
Dependent upon the type of ginbals being described it is
possi ble that this vector may vary during the STANAG 7023
record. Typically however this vector will be used to
describe the static or stationary offset of the centre of
the rotation of this ginbals stage with respect to the
previ ous stage’ s coordi nate system

7.2.4.2 G nmbal s Attitude

The ginbals attitude vector defines the rotation of
ginbals with respect to the previous stage s coordinate
system |If the physical ginbals axes of rotation all
cross at a single point then a single ginbals attitude
vector can be used to describe the rotations possible
with the ginbals, as in case 1 below If the ginbals are
not coaxial then nultiple ginbals stages will be needed,
as in case 2 bel ow
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Case 2

Case 1

Rotati | Rotation
.. Rotaton =~ about Z’
about Z \\\ | "

Rotation

Rotation about X'

about X’

Figure 16 - Single and nultiple stage ginbals

Multiple ginbal stages can also be used to sinplify
ginbals rotation at sone arbitrary orientation. The first
gi nbal stage is used to define an offset and rotation to
the arbitrary orientation. The second stage then defines
an offset of zero and a rotation about a single axis. The
first stage position, attitude and the second stage
position tables need only be witten during the preanble.
The second stage attitude is then only witten when it
changes. This will sinmplify the collection platform as no
calculations are required to report changes to the
ginbals attitude and the change can be witten directly
as a single field in the second stage attitude table.

7.2.5 Sensor

It is possible for a collection platformto not transmt
any ginbals tables but to directly show the position and
attitude of the sensor with respect to the platform
centre of notion. If no ginbals positions or attitudes
are transmtted then these should be nodelled as zero.
The sensor position and attitude are then effectively
referenced fromthe platformis centre of notion.

The sensor has its own coordinate system All sensors are
assunmed to have the | ook vector along the x-axis.

Li nescan sensors scan lines in the xy plane. Unless
ot herwi se stated by sensor nodelling the scan is assuned
to be the (Line FOV/2) either side of the x-axis.
Frame scan sensors are assuned to scan lines as per
linescan sensors and franmes in the z direction. Unless
ot herwi se stated by sensor nodelling the scan is assuned
to be the (Frane FOV/2) either side of the x-axis.
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The actual scan direction +/- y and +/- z is defined in
the sensor description data table. Where y is in the high
frequency scanning direction and z is in the |ow
frequency scanni ng direction.

Figure 17 - Sensor Look vector

Where x’, y' and z' are the coordinate system defined by
a previous stage.

7.2.5.1 Sensor Position Vector

The sensor position vector describes the position of the
sensor’s centre of optics with respect to its nounting
origin.

7.2.5.2 Sensor Attitude
The sensor attitude vector describes the | ook vector of

the sensors optics. The rotation vector can be used to
apply a rotational offset to the sensor for scanning

directions other than +/- y for lines and +/- z for
franmes.
7.2.6 Sanpl e Look vectors

The Sanple Look vector for a given sanple can be obtained
either directly from sensor nodelling data or indirectly
fromthe field of view and the nunber of pixels.

7.3 Target Marking and Mensuration

One of the requirenents of reconnai ssance inmagery is to
be able to derive target coordinates fromthe imgery and
to nake distance neasurenents on or from the inmagery.
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This is sonetines difficult because inmagery has several
types of distortions. NATO STANAG 7023 contains the
required information to characterise the distortions of
the imagery so the imagery interpreter can perform
mensuration and target locating from the reconnai ssance
i magery.

arcraft pogtion (la, long, and dtitude)
arcraft attitude (yaw, pitch, and rall)
aradt lineer vdodties (X, y, 2)
arcraft linear acoderations (X, y, 2)
ararat angular rates (about x, Y, 2)
arcraft angular acoderations (gbout X, v, 2) Trander | gp AR
sensor calibration deta (temporal and geometric) Function L&"’“g‘
sy imegary (target vedtor) i
s gimbd angles

sensor gimbd angular rates

sensor gimbd angular acoderdions
pasition of sensor w.r.t gimbd

pogtion of aimbd w.rt. mation compensation point

The nodel presented below is a first order nodel and does
not take first order and second order derivatives into
account .
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In order to perform target marking and nensuration it is
necessary to calculate the sanple position vector (or
base vector) and |ook vector for a given sanple. This
basically gives the position of the centre of optics and
a unit vector in the look direction of the sanple. If the
imge sanples are transforned for display an inverse
transform will have to be applied to the display pixe
before perform ng the follow ng cal cul ati on.

Unit sample
Sample base vector y 4 look vector
(the centre of optics) —™,

Taraet _____\\\\:5\
[\/ Terrain |

Figure 18 - Base Vector and Sanpl e Look Vector

Conceptually it is relatively sinple to calculate the
position of the sensor centre of optics and its |ook
vector, from the platform ginbals and sensor vectors
descri bed above.

[R=[P,]*[Pu]*[Gro]*[Grol* -G ]* [Gan]*[S0] *[S]
wher e:

Ris the resultant transformation matri x.
Pp is the translation matrix for the platfornms position.
Prn is the rotational matrix for the platform (Roll,

Pitch, Yaw).
Go is the translation matrix for the first stage ginbals
position.

Go is the rotational matrix for the first stage ginbals.
G is the translation matrix for the nth stage ginbals
posi tion.

G is the rotational matrix for the nth stage ginbals.

Sp is the translation matrix for the Sensor’s position.
Sais the rotational matrix for the Sensor.
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This can then be used to determine the position of the
centre of optics by evaluating the resultant trans-
formation matrix for the Sensors centre of optics (0, O,
0). This will result in a position vector Rp.

We then take the unit | ook vector for the sanple in which
we are interested.

The unit vector for the sensor’s centre sanple wll be
(1, 0, 0).

The transformation matrix is then re-evaluated for the
unit look vector R, of the appropriate sanple. The
required Resultant unit | ook vector is then given by (R

- Rp).

Sensor base

Required unit
vector

ook vector

Transformed sample
look vector

Figure 19 - Calculation of Base and Sanple Look Vectors

In practice the position of the platform is given in
| atitude, longitude and height. This does not lend itself
to the above approach wthout sone nodification. Two
possi bl e approaches are avail abl e:

1. Define a |ocal coordinate system at ground |evel for
the aircraft’s lat and long. Then assune a flat
coordi nate systemreferencing the platformat (0, O,
height) relative to this coordinate system Any
calculated target position wuld then be at the
aircraft latitude and l|ongitude plus an offset to
t he target.

2. Ref erence the aircraft location to the centre of the
earth. The aircraft height and the target hei ght can
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be calculated from the WsS-84 ellipsoid and | ocal
terrain data. For this it is necessary to define a
world coordinate system and its relationship to
| atitude, |ongitude and WGS- 84.
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Annex A — Auxiliary Data and Encodi ng Tabl es

The Tables in Annex A allow a collection systemto transmt sufficient sensor data and auxiliary
data to enable an exploitation systemto display and exploit imgery.

It is not necessary for collection systens to use the full set of STANAG 7023 Tabl es. The set of
Tabl es used by a collection system will be dependent upon the requirenents of the platform and
sensor suite. The collection system nust nake no assunptions about the capability of the
exploitation system to receive and decode its data stream |If the data is required by the
exploitation systemand it is available then the collection systemshould transmt it.

An exploitation system nust have the capability to receive the full set of STANAG 7023 Tabl es.

A-1 Source / Data File Address Structure

Source File Sour ce Data File Data File Annex
Addr ess Addr ess No.
( Hex) ( Hex)
For mat $00 Format Tine Tag Data Tabl e $0000 0001 A-3.1
Description
Dat a
M ssi on Data $10 General Adm nistrative Reference Data Tabl e/ $0000 0000 A-4.1
$10 M ssion Security Data Table $0000 0010 A-4.2
$10 Air Tasking Order Data Table $0000 0020 A-4.3
$10 Col lection Platformldentification Data $0000 0030 A-4.4
Tabl e

$10 Requester Data Table $0000 0040 to A-4.5

$0000 OO5F
$10 Request er Remar ks Data Tabl e $0000 0060 to A-4.6

$0000 O07F
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Source File Sour ce Data File Data File Annex
Addr ess Addr ess No.
( Hex) ( Hex)
Target Data $11 General Target Information Data Tabl e $0000 0000 to A-5.1
$0000 OFFO
$11 Ceneral Target Location Data Tabl e $0000 1000 to A-5.2
$0000 1FFF
$11 Ceneral Target EElI Data Table $0000 2000 to A-5.3
$0000 2FFF
$11 Ceneral Target Remarks Data Table $0000 3000 to A-5.4
$0000 3FFF
Pl at f or m Dat a $20 M ni mum Dynani ¢ Pl atform Data Tabl e $0000 0000 A-6.1
$20 Conpr ehensive Dynam c Platform $0000 0001 A-6.2
Dat a Tabl e
Segnent / Event $30 End of Record Marker Data Tabl e $0000 0000 A-7.1
I ndex Data
$30 End of Segment Marker Data Table $0000 0001 A-7.2
$30 Event Marker Data Tabl e $0000 0002 A-7.3
$30 Segnent | ndex Data Table $0000 0100 to A-7.4
$0000 FFOO
$30 Event Index Data Table $0000 0101 to A-7.5
$0000 FFFF
User Defined $3F User Defined Data Table $0000 0000 to A-8
Dat a $0000 FFFF
Sensor $40 to $7F Sensor ldentification Data Table $0000 0000 A-9.1
Paranetric
Dat a
$40 to $7F Sensor Description Data Table $0000 0001 A-9.2
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Source File Sour ce Data File Data File Annex
Addr ess Addr ess No.
( Hex) ( Hex)
$40 to $7F Sensor Calibration Data Table $0000 0002 A-9.3
$40 to $7F Sensor QOperating Status Data Tabl e $0000 0006 A-9.4
$40 to $7F Sensor Position Data Table $0000 0010 A-9.5
$40 to $7F M ni mum Sensor Attitude Data Table $0000 0020 A-9.6
$40 to $7F Conpr ehensi ve Sensor Attitude Data Table $0000 0030 A-9.7
$40 to $7F G nbal s Position Data Tabl e $0000 0050 to A-9.8
$0000 O0O5F
$40 to $7F M ni mum G mbal s Attitude Data Table $0000 0060 to A-9.9
$0000 O006F
$40 to $7F Conprehensive G nbals Attitude Data Table |$0000 0070 to A-9.10
$0000 007F
$40 to $7F Sensor | ndex Data Table $0000 0200 to A-9.11
$0000 02FF
$40 to $7F Sensor El ement Data Table $0000 1000 A-9.12
$40 to $7F Sensor Sanpl e Coordi nate Description Data [$0000 1010 A-9.13
Tabl e
$40 to $7F Sensor Sanple Timng Description Data Tabl e/$0000 1020 A-9.14
$40 Sensor Grouping Data Table $0000 0080 A-9.15
$40 to $7F Sensor Conpression Data Tabl e $0000 0100 A-10.1
$40 to $7F JPEG Sensor Quantisation Data Tabl e $0000 0101 A-10.3
$40 to $7F JPEG Sensor Huffrman Data Table $0000 0102 A-10. 4
Sensor Data S80 to $BF Sensor Data Tabl e $0000 0000 A-11.1
S80 to $BF Sensor Sanple “x” Coordinate Data Table $0000 0010 A-11.2
S80 to $BF Sensor Sanple “y” Coordinate Data Tabl e $0000 0020 A-11.3
S80 to $BF Sensor Sanple “z” Coordinate Data Table $0000 0030 A-11.4
S80 to $BF Sensor Sanple Timng Data Table $0000 0050 A-11.5

NATO/PfP_UNCLASSIFIED
(RELEASABLE FOR INTERNET TRANSMISSION)

37



A-2 Header Table

NATO UNCLASSIFIED
(RELEASABLE FOR INTERNET TRANSMISSION)

STANAG 7023 Edit. 2 Draft3

Field Field nane Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Schene
1 Edi ti on Nunber Mand 1 I mred Unsi gned | For exanpl e:
Bi nary $02 = Edition 2.
2 Fl ags Mand 1 Encode Unsigned |Bit 0 = Unused.
Bi nary Bit 1 = Conpression indicator.
Set to “1” when data is conpressed.
Bit 2 = CRC indicator.
Set to “1” when the |ast two bytes
of the data file are used as a CRC
error correction code.
Bit 3 = Preanbl e and Postanbl e table
i ndi cat or.
Set to “1” for preanble and
post anbl e t abl es.
3 Segnment Nunmber Mand 1 I med Unsi gned | For exanpl e:
Bi nary $01 = Segnent nunber 1
4 Sour ce Address Mand 1 Encode Unsi gned |$00 = FORMAT DESCRI PTI ON DATA
Bi nary $10 = M SSI ON DATA
$11 = TARGET DATA
$20 = PLATFORM DATA
$30 = SEGVENT/ EVENT | NDEX DATA
$3F = USER DEFI NED DATA
$40 to $7F = SENSOR PARAMETRI C DATA
$80 to $BF = SENSOR DATA
5 Data Fil e Address Mand 4 Encode Unsi gned | See section A-1.
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Field Fi el d nane Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Schene
Bi nary
6 Data File Size Mand 4 I med Unsigned | The size of the Data File in bytes.
Bi nary Maxi num val ue = $FFFF FFFF.
7 Data Fil e Nunber Mand 4 | mred Unsigned |This is a generation sequence nunber
Bi nary (not necessarily a transm ssion
sequence nunber) and acts as a
counter per source address within a
segnment. The initial value for each
counter will be zero. The counter
values wll be reset to zero at
segnent boundaries. Counter val ues
will be allowed to wap around
wi thin segnents.
8 Ti me Tag Mand 8 | mred Unsigned |This is an incrementing counter that
Bi nary increases at a rate defined in the

Format Tinme Tag Data File. The
purpose of the Time Tag is to
preserve the relative tine between
events that happen at the source.
The value of the Tinme Tag in the
Header is equal to the condition of
the Time Tag counter in the source
equi pnment at the time of the first
sanple in the Data File.

For files in the Preanble the Tine
Tag is set to zero. The Tinme Tag
counter increnents from zero at the
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Field Fi el d nanme Req. No. Field Encodi ng Description/ Encodi ng units
Byt es Type Schenme
start of segnent nunber one.
9 Sync Type Mand 1 Encode Unsi gned | $00 = | NACTI VE
Bi nary $01 = SUPER FRAME SYNC
$02 = FRAME SYNC
$04 = FI ELD SYNC
$08 = SWATH SYNC
$0A = LI NE SYNC
$0C = TILE SYNC
10 Reserved Mand 5
11 Checksum Mand 2 Encode Unsi gned | CRC-16
Bi nary Pol ynomial : X + X¥® + X2 + 1
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A-2.1 Use of Data File Nunber and Tinme Tag Header Fields

The Data File Number and Time Tag fields are conmbined to describe specific related data packets.
Their use and interpretation is described bel ow

Packet | Source Data File Ti me Tag |Remar ks
No. Addr ess Nurrber

X 1 New Packet Type X

Overfl ow Packet for Packet No 1

Overfl ow Packet for Packet No 1

New Packet Type X

New Packet Type

X
New Packet Type Y
New Packet Type X

N|o|ga|A~|lw|N|F
X|X| <[ X|X|X]|X
olo|r|la|l~|lw|N
glh|lw|w|N[R|R|F

| nval i d Packet

Different Time Tags and identical Data File Nunbers are
not al | owed.

9 X 7 6 New Packet Type X

10 X 7 6 Redundant Packet
(must contain an exact copy of Packet No 9)

Rel ati onship between Data File Nunber and Tine Tag
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SUPER FRAME

—

A representation of

FRAME

FIELD

- » SWATH

TILE

STANAG 7023 Edit. 2 Draft3

diagramfoll owi ng the Sensor Description Data Table (A-9.2).

the build up of a frame using swaths, tiles and

l i nes

LINE

Is given in the

The SUPER FRAME sync is the highest order sync used in this edition of the standard. Its use is
for systens that build up a larger picture from FRAMES

The FIELD sync has a specialist use for interlaced systens.
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A-3 Auxiliary Data Tabl es

A-3.1 Format Tinme Tag Data Tabl e
Sour ce Type : Format Descri ption Data
Sour ce Address ; $00
Fil e Address ; $0000 0001
Field Fi el d nane Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Schene
1 Time Tag Increnments | Mand 8 I med RN Val ue of “Tick” in fractions of a

second or whol e seconds; e.g. the RN
val ue could indicate nm croseconds or
mlliseconds.

The SI unit of tine is the second.
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A-4 M ssion Data Tabl es

M ssion data is provided for the inmagery interpreter and can be transported with inagery data to
describe the tasking of the particular sortie being flown. It includes information nornally
contained in a fragnentary order (FRAG, an abbreviated form of an “QOperations (OPS) Oder”
which is generally nore specific and time sensitive.

A-4.1 General Admi nistrative Reference Data Table
Sour ce Type : M ssi on Dat a
Sour ce Address ; $10
Fil e Address : $0000 0000
Field |Field nane Req. | No. Field Encodi ng Descri ption/ Encodi ng units
Bytes | Type Schene
1 M ssi on Nunber Mand | 8 I mred ASCI | Nunber assigned to the recce
m ssi on.
2 M ssion Start Tine Mand | 8 Encode | DTG M ssion date and tine.
3 Project ldentifier Opt 2 Encode | ASCI | Project identifier code assigned to
Code (PI QO the platform
Encodi ng defined in DI AM 57-5.
4 Nunber of Targets Mand | 1 I mred Unsi gned Nunber of preplanned targets.
Bi nary Range of val ues: 0-255
5 Nunber of Mand | 1 | nred Unsi gned Nunber of units requesting reports.
Requesters Bi nary Range of val ues: 0-32
There can be no Requesters or up to
32 Requesters.
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A-4.2 M ssion Security Data Tabl e

Source Type M ssi on Dat a

Sour ce Address $10
Fil e Address $0000 0010
Field Fiel d nanme Req. No. Field Encodi ng Description/ Encodi ng units
Byt es Type Schene
1 M ssion Security Mand 64 | mred ASCI | Security classification of the
Cl assification overal |l m ssion.
2 Dat e Opt 8 Encode DTG Ef fective date of security
cl assification guide.
3 Aut hority Opt 60 | mred ASCI | Aut hority issuing the downgrade. The
security O assification Cuide.
4 Downgr adi ng Opt 1024 | mred ASCI | Downgr adi ng i nstructions.
I nstructions

NATO/PfP_UNCLASSIFIED
(RELEASABLE FOR INTERNET TRANSMISSION)

45




NATO UNCLASSIFIED
(RELEASABLE FOR INTERNET TRANSMISSION)
STANAG 7023 Edit. 2 Draft3

A-4.3 Air Tasking Order Data Tabl e
Source Type : M ssi on Dat a
Sour ce Address ; $10
Fil e Address : $0000 0020
Field Fi el d nanme Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Schene
1 Ai r Tasking O der Mand 7 | mred ASCI | Ref erence nunber - identifies the
Title ATO
2 Air Tasking O der Mand 20 I mred ASCI | Unit designator of ATO point of
Ori gi nat or origin.
3 Al r Tasking Order Opt 10 | med ASCl | Uni que nunber which identifies the
Serial Nunber specific m ssion.
4 Date Tinme G oup Opt 8 Encode DTG Date and Tine the ATO ori gi nated.
5 Qualifier Opt 3 | mred ASCI | Denotes a version of the basic ATO
6 Qualifier Serial Opt 2 I mred Unsigned |Starts at 1 for first qualifying
Number Bi nary nessage sent for basic ATO
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A-4.4 Collection Platformldentification Data Table
Source Type : M ssi on Dat a
Sour ce Address ; $10
Fil e Address ; $0000 0030
Field Fi el d nanme Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Schene
1 Squadr on Opt 6 | mred ASCI | I dentifies squadron perform ng
reconnai ssance m ssion.
2 W ng Opt 4 I mred ASCI | Identifies the wing with which the
squadron i s associ at ed.
3 Aircraft Type Opt 16 | med ASCl | Type of aircraft used in the
m ssi on.
4 Aircraft Tail Opt 6 | mred ASCI | Tail nunber of aircraft used in the
Nunber m Ssi on.
5 Sortie Nunber Mand 2 I med Unsigned |A reference used to identify the
Bi nary i mges taken by all the sensors
during one air reconnai ssance
sortie.
6 Pilot ID Opt 3 I mred ASCI | Used to identify the pilot.
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A-4.5 Requester Data Tabl e

Each requester is assigned a unique requester index nunber. STANAG 7023 can handle both
| nformati on Requesters and M ssion Requesters simultaneously. This table describes the Requester
and the required Report type, it also identifies the comunications channels to be used.

Sour ce Type : M ssi on Dat a
Sour ce Address ; $10
File Address Range : $0000 0040 to $0000 OO5F

File Addressing schene is $0000 00xx where bits 0-4 represents the Requester |Index Number as an
of fset from $0000 0040.

Field Fiel d nane Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Scheme
1 Report Message Type | Mand 1 Encode Unsigned |ldentifies type of report requested.

Binary |$01 I NFLI GHTREP

$02 RECCEXREP

$03 | PI R/ SUPI R

$04 | Pl R/ SUPI R ( ADP)
$05 RADARXREP

$06 RECCEXREP ( ADP)

2 Message Mand 16 I mred ASCI | Communi cati ons channel used for the
Commruni cat i ons transm ssi on of al phanuneric
Channel nessages.

3 Secondary | nmagery Mand 16 I mred ASCI | Comuni cati ons channel used for the
Di ssem nati on transm ssi on of processed
Channel (annot ated) imagery and i magery

derived products.
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Field Fi el d nanme Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Schenme
4 LTAOV (Latest Tine Mand 8 Encode DTG The latest tinme that the information
of Intelligence is of value. The tinme by which the
Val ue) intelligence is to be received by
t he Requester.
5 Requester Seri al Mand 6 | mred ASCI | Ref erence nunber used to identify
Nunber t he requesting agency or unit.
6 M ssion Priority Mand 1 Encode Unsigned |The priority of the mssion to the
Bi nary i ndi vi dual requester.
$01 PRIORITY 1 (TOP PRIORITY)
$02 PRORITY 2
$03 PRIORITY 3
7 Request er Address Mand | 512 | med ASCI | Addr ess of requester.
8 Requester Type Mand 1 Encode Unsigned |Used to identify the type of
Bi nary Request er.
$01 M SSI ON REQUESTER
$02 | NFORVATI ON REQUESTER
9 Oper ati on Codeword Opt 48 | mred ASCI | Codewor d nane.
10 Operation Pl an Opt 48 | med ASCl | Operation plan details.
Origi nator & Nunber
11 Operation Option Opt 48 | mred ASCI | Primary operation option nane.
Nane - Primary
12 Qperation Option Opt 48 I mred ASCI | Secondary operation option nane.
Nane - Secondary
13 Exerci se N cknane Opt 48 | nmed ASCl | Ni ckname of exerci se.
14 Message Additi onal Opt 48 I mred ASCI | Addi tional information.
| dentifier
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A-4.6 Request er Renarks Data Tabl e

The least significant bits of the file address are used to associate the requester remarks with
t he appropriate requester.

Sour ce Type : M ssi on Dat a
Sour ce Address ; $10
File Address Range : $0000 0060 to $0000 OO7F

Fil e Addressing schenme is $0000 00xx where bits 0-4 represents the Requester Index Nunmber as an
of fset from $0000 0060.

Field Fiel d nane Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Schene
1 Remar ks Mand | 1024 I mred ASCI | Addi tional information provided by
t he requester.
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A-5 Target Data Tabl es

A-5.1 General Target Information Data Tabl e

Targets can be collected on any particular mssion, or for any nunber of operations and for any
nunber of requesters. If the requester or the targets nust be associated with a particular

operation then target and requester IDs will be used.

The Fields to be conpleted within the table wll depend on the target type; line, area or point.
Source Type : Target Data

Sour ce Address ; $11

Fil e Address Range : $0000 0000 to $0000 OFFO

Fil e Addressing schenme is $0000 Oxx0 where xx represents the target nunber.

Field Field nane Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Schene
1 Target Type Mand 1 Encode Unsigned |Used to define the target type.
Bi nary $00 PO NT
$01 LI NE
$02 AREA
$04 STRI P
See definitions followng this
t abl e.
2 Target Priority Mand 1 Encode Unsi gned | The targets rank of inportance or
Bi nary necessity.
$01 PRIORITY 1 (TOP PRI ORI TY)
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Field Fi el d nane Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Schene
$02 PRORITY 2
$03 PRIORITY 3
3 Basi ¢ Encycl opaedi a | Opt 16 I mred ASCI | Pre-established reference nunber
(BE) Nunber assigned to target.
4 Target Security Opt 64 | mred ASCI | Security classification of the
Cl assi fication i ndi vi dual target.
5 Requi red Tine on Opt 8 Encode DTG Time at which the reconnai ssance
Tar get platformis |ocated at the target
posi tion.
6 Request ed Sensor Opt 1 Encode Unsigned |Indicates the requested type of
Type Bi nary i mgery collected at this target.
$01 FRAM NG
$02 LI NESCAN
$03 PUSHBROOM
$04 PAN FRAME
$05 STEP FRAME
$10 SAR
$11 MII
7 Request ed Sensor Opt 1 Encode Unsi gned | Requested sensor response band.
Response Band Bi nary $01 VI SUAL
$02 NEAR IR
$03 IR
$04 DUAL BAND
$10 M CROMAVE
$11 mm WAVE
8 Request ed Opt 1 Encode Unsigned |Collection technique for this
Col | ecti on Bi nary t ar get .
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Field

Field nane

Req.

No.
Byt es

Field
Type

Encodi ng
Schene

Descri ption/ Encodi ng units

Techni que

$01
$02
$03

VERTI CAL
FORWARD OBLI QUE
Rl GHT OBLI QUE
$04 LEFT OBLI QUE
$05 BEST POSSI BLE

Nunmber of Locati ons

Mand

I med

Unsi gned
Bi nary

Nunber of locations in the target
type search.

10

Request er Address

| ndex

MVand

Encode

Unsi gned
Bi nary

Used to identify Requester(s).
LSB = Requester O
MSB = Requester 31

The 32 bits have a one-to-one
mappi ng with the Requester | ndex
Nurmber. If the bit is set then the
Requester(s) require Target

| nformati on.

Bit O maps to $0000 0040
Bit 1 maps to $0000 0041
Bit 2 maps to $0000 0042

Bit 31 maps to $0000 OO5F

11

Tar get Nane

32

I med

ASCI |

Target reference nane.
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Definition of target types [ATP-47(A)]:

Poi nt :

Li ne:

Ar ea:

Strip:

A point target is a precisely defined point |ocation and should be expressed to an
accuracy of 100 nmetres. The planned sensor coverage should be not |ess than 100 netres
radi us around the defined | ocation.

A line search is a section of a Line of Comunication (LOC) and is identified by
preci sely defined point |ocations for the start and end points, and by a description of
the LOC

Area searches are tasked by identifying the corners of the required area coverage.

A strip point is a straight |line between 2 defi ned point |ocations.
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A-5.2 Ceneral Target Location Data Table

This file is used to determ ne the target |ocation.

Source Type : Target Data
Sour ce Address ; $11
Fil e Address Range : $0000 1000 to $0000 1FFF

File Addressing schene is $0000 1xxy where xx represents the target nunber, and y the | ocation
nunber .

Field Fiel d nane Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Schene
1 Start, Target or Mand | 8+8 | med RN+RN Latitude and | ongitude of start
Corner Location | ocation of the target.
2 Start, Target or Opt 8 | mred RN El evation of start |ocation of the
Corner El evation target in netres.
3 Target Di aneter or Opt 8 I mred RN Target dianeter or width in netres.
W dt h
4 Map Seri es Opt 8 | mred ASCI | Map series.
5 Sheet Nunber of Opt 14 I mred ASCI | Map sheet nunber.
Target Location
6 | nverse Map Scal e Opt 8 | nmed RN eg. 1: 50,000 is RN = 50, 000.
7 Map Edition Nunber Opt 1 I mred Unsi gned | Edition nunber of nap.
Bi nary
8 Map Edition Date Opt 8 Encode DTG Dat e of map.
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A-5.3 Ceneral Target EElI Data Table

Source Type : Target Data

Sour ce Address : $11

File Address Range : $0000 2000 to $0000 2FFF

File Addressing schenme is $0000 2xxy where xx represents the target number, and y the location
nunber.

Field Fi el d nane Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Schenme
1 Tar get Cat egory/ Mand 32 I mred ASCI | Critical itens of information that
Essential Elenents are to be answered regarding the
of Information specific target. The nethod in

whi ch EEls are described is defined
in the Point Target GCeneral
Information File.

2 EElI / Tar get Category | Mand 1 Encode Unsi gned | Standard NATO Target definitions.
Desi ghation Schene Bi nary $01 NATO STANAG 3596

3 Weat her Over the Opt 7 Encode ASCI | St andard NATO Codes (TARW).
Target Reporting See docunent ATP-47 for codes.
Code
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A-5.4 Ceneral Target Renmarks Data Table
Source Type : Target Data

Sour ce Address ; $11

File Address Range : $0000 3000 to $0000 3FFF

File Addressing schenme is $0000 3xxy where xx represents the target number, and y the location
nunber.

Field Fi el d nane Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Schenme
1 Remar ks Mand | 1024 I mred ASCI | A free text remarks field referring
to the m ssion.
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A-6 Platform Data Tabl es

Platform data is provided for both the interpreter and exploitation processing equipnent. This
data describes informati on about the collection platformon which the sensor suite is |ocated.

Not e:
Only one Dynamic Data Table is required, i.e. Mninmmor Conprehensive.
The m ssion data file(s) can be repeated throughout the mssion, and will not change within
the course of a mssion. The rate of repetition is flexible - mssion data file(s) may be

repeated as the m ssion varies (at each new target, change in FOV, etc.).

A-6.1 M ni mrum Dynam c Pl atform Data Tabl e
Source Type : Pl at f or m Dat a
Sour ce Address ; $20
Fil e Address ; $0000 0000
Tabl e Requi r enent . Conditional on the Conprehensive Dynam c Pl atform Data Tabl e not sent
Field Fiel d name Req. No. Field Encodi ng Description/ Encodi ng units
Byt es Type Schene
1 Aircraft Tinme Mand 8 Encode DTG Time at which data was coll ect ed.
2 Aircraft Mand | 8+8 | mred RN+RN The position of the platformgiven
Geo- Locati on as latitude and | ongitude in
radi ans.
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Field Fi el d nanme Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Schene
3 ML Altitude Cond 8 | med RN Al titude above nean sea |level. A
val ue for height nust appear in 1 or
nore of fields 3, 4 or 5.
4 AG. Altitude Cond 8 | mred RN Al titude above ground | evel. A value
for height nust appear in 1 or nore
of fields 3, 4 or 5.
S GPS Altitude Cond 8 I mred RN Al titude above the WGS-84 geodetic
datum A val ue for hei ght rnust
appear in 1 or nore of fields 3, 4
or 5.
6 Aircraft true Cond 8 | mred RN Airspeed. This field is conditional
ai r speed on field 7. One or other or both
nmust be sent.
7 Aircraft ground Cond 8 | mred RN Vel ocity over the ground. This field
speed is conditional on field 6. One or
ot her or both nust be sent.
8 Aircraft true Cond 8 I nmed RN Pl atform ground track angle relative
Cour se to true north . Aircraft headi ng
corrected for drift. Either field 12
or field 8 nust be sent.
9 Aircraft true vand 8 I nred RN Pl atform heading relative to true
Headi ng north.
10 Aircraft Pitch Mand 8 I mred RN Rot ati on about the y-axis
Nose up = +ve.
0.0 = Aircraft z-axis aligned to
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Field Fi el d nanme Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Schenme
Nadi r .
11 Aircraft Roll Mand 8 | med RN Rot ati on about x-axis
Port wing up = +ve.
12 Aircraft Yaw Cond 8 | nmed RN Angl e of heading fromtrack over

ground. Rotation about z-axis in the
xy plane Nose starboard to track =
+ve. Either field 12 or field 8 nust
be sent.

13 Navi gat i onal Opt 3 Encode Unsigned | The followi ng 2-bit codes exist for
Confi dence Bi nary all fields above 12 * 2 = 24bits =
3byt es.

$0 FAI L

$1 POSSI BLE FAI LURE
$2 DE- RATED

$3 FULL SPECI FI CATI ON

Order of Navigational Confidence 2-bit codes:

MSByt e LSByt e

F12 |[F11 |F10| F9 | F8 | F7 | F6 | F5 | F4 | F3 | F2 | F1
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Where Fn is a 2-bit code for field nunber n, as defined above. E.g. Fl1 is a 2-bit code that
gi ves the navigational confidence of the field 1 the Aircraft Tine, F2 is a 2-bit code which
gi ves the navigational confidence of the field 2 the Aircraft Geo-Location.
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A-6.2 Conpr ehensi ve Dynam c Platform Data Tabl e
Source Type : Pl at f orm Dat a
Sour ce Address : $20
Fil e Address ; $0000 0001
Tabl e Requi r enment : Condi tional on the M ninmum Dynam ¢ Pl atform Data Tabl e not sent.
Field Fiel d nanme Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Schene
1 Aircraft Tinme Mand 8 Encode DTG Time at which data was col | ected.
Aircraft Mand | 8+8 I mred RN+RN The position of the platformgiven
Geo- Locati on as latitude and | ongitude in
radi ans.
3 MSL Altitude Cond 8 | mred RN Al titude above nean sea level. A

val ue for height nust appear in 1 or
nore of fields 3, 4 or 5.

4 AG. Altitude Cond 8 I mred RN Al titude above ground | evel. A value
for height nust appear in 1 or nore
of fields 3, 4 or 5.

S GPS Altitude Cond 8 | mred RN Al titude above the WGS-84 geodetic
datum A val ue for hei ght nust
appear in 1 or nore of fields 3, 4

or 5.
6 Aircraft true Cond 8 | mred RN Airspeed. This field is conditiona
ai r speed on field 7. One or other or both

must be sent.
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Field Fi el d nane Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Schene
7 Aircraft ground Cond 8 | mred RN Vel ocity over the ground. This field
speed is conditional on field 6. One or
ot her or both nust be sent.
8 Aircraft true Cond 8 | mred RN Platform ground track angle relative
Cour se to true north. Aircraft heading
corrected for drift. Either field 12
or field 8 nust be sent.
9 Aircraft true Mand 8 I mred RN Pl atform heading relative to true
Headi ng north.
10 Aircraft Pitch Mand 8 | ned RN Rot ati on about the y-axis
Nose up = +ve.
0.0 = Aircraft z-axis aligned to
Nadi r .
11 Aircraft Roll Mand 8 | med RN Rot ati on about x-axis
Port wing up = +ve.
12 Aircraft Yaw Cond 8 | med RN Angl e of heading fromtrack over
ground. Rotation about z-axis in the
Xy pl ane Nose starboard to track =
+ve. Either field 12 or field 8 nust
be sent.
13 Aircraft Velocity Opt 8 | mred RN The projection of the velocity
North vector on an earth stabilised North
vector. North is (+).
14 Aircraft Velocity Opt 8 | nmed RN The projection of the velocity
East vector on an earth stabilised East
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Field Fi el d nane Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Schene
vector. East is (+).
15 Aircraft Velocity Opt 8 | mred RN The projection of the velocity
Down vector on a gravity vector. Rate of
change of aircraft altitude. Down is
(+).
16 Aircraft Opt 8 | mred RN The projection of the Accel eration
Accel eration North of aircraft on an earth stabilised
North vector.
17 Aircraft Opt 8 | nred RN The projection of the Accel eration
Accel eration East of aircraft on an earth stabilised
gravity vector.
18 Aircraft Opt 8 | mred RN The projection of the Accel eration
Accel erati on Down of aircraft on an earth stabilised
North vector.
19 Aircraft Heading Opt 8 I nmed RN Rate of change of aircraft true
Rat e headi ng.
20 Aircraft Pitch Rate | Opt 8 | nmed RN Rate of change of aircraft true
Pitch angl e.
21 Aircraft Roll Rate Opt 8 | med RN Rate of change of aircraft true Roll
angl e.
22 Aircraft Yaw Rate Opt 8 | mred RN Rate of change of aircraft true yaw
angl e.
23 Aircraft Headi ng Opt 8 I mred RN Angul ar accel eration of aircraft
angul ar headi ng angl e.
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Field Fi el d nanme Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Schenme
Accel eration
24 Aircraft Pitch Opt 8 | mred RN Angul ar accel eration of aircraft
angul ar Pitch angl e.
Accel eration
25 Aircraft Roll Opt 8 | mred RN Angul ar accel eration of aircraft
angul ar Rol I angl e.
Accel eration
26 Aircraft Yaw Opt 8 | med RN Angul ar accel eration of aircraft Yaw
angul ar angl e.
Accel eration
27 VI H Opt 8 | mred RN The ratio of velocity to height.
Used to correct sensor geonetry.
28 Navi gat i onal Opt 7 Encode | Unsigned |The following 2 bit codes exist for
Confi dence Bi nary all fields above 27 * 2 = 54bits =
7byt es.
$0 FAIL
$1 POSSI BLE FAI LURE
$2 DE- RATED
$3 FULL SPECI FI CATI ON
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Order of Navigational Confidence 2-bit codes:

MsSByte |  ----- LSByt e

NU [F27 | F26 [F25 [F24 --- --- F5 | F4 | F3 | F2 | F1

Were Fn is a 2-bit code for field nunber n, as defined above. E.g. Fl1 is a 2-bit code that
gives the navigational confidence of the field 1 the Aircraft Tine, F2 is a 2-bit code which
gi ves the navigational confidence of the field 2 the Aircraft Geo-Location.
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A-7 Segnent/Event Data Tabl es

A-7.1 End of Record Marker Data Tabl e

This table is to mark the end of a record. Its Header segnent value wll increnent by one from
the previous End of Segnent Marker (EQS) val ue. The exception to this rule is when the |ast ECS
Header segment nunber = $FF (the nmaxi mum permitted value) then the EOR Header segnent value w |
al so take on the value $FF. In all situations this table will be considered independent of the
previ ous segment.

Segment ECS Segment ECS Segment EOS EOR
Repeat
0 0 1 1 for N N N+1
segment or or or
2 onwards $FF $FF $FF

Where ECS = End of Segnent Marker Data Table, EOR = End of Record Marker Data Tabl e.

Source Type : Segnent / Event Dat a
Sour ce Address ; $30
Fil e Address ; $0000 0000
Tabl e Requi r enment : MANDATORY
Field Fi el d nane Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Schene
1 Si ze of record Mand 8 | mred Unsi gned | The total nunber of bytes in the
Bi nary whol e of the record including this
t abl e.
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A-7.2 End of Segnment Marker Data Tabl e

This table is to mark the end of a segnent. It is the |last segnent table to be generated for the
segnent. The Tine Tag value in the Header nmust be equal to or exceed the value for all previous
Time Tags generated for other segnment data files.

Source Type : Segnent / Event Dat a
Sour ce Address ; $30
Fil e Address ; $0000 0001
Tabl e Requi r enent : MANDATORY

Field Fiel d nane Req. No. Field Encodi ng Descri ption/ Encodi ng units

Byt es Type Scheme
1 Si ze of segnent Mand 8 I mred Unsi gned | The total nunber of bytes in the
Bi nary whol e of the segnent including this
t abl e.
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A-7.3 Event Marker Data Tabl e

This table is used to nark the position of an event in the data segnent.

Source Type : Segnent/ Event Dat a
Sour ce Address ; $30
Fil e Address : $0000 0002
Tabl e Requi r ement : CONDI TI ONAL on an event occurring.
Field Fi el d nanme Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Schene
1 Event Nunber Mand 1 | mred Unsi gned | Event nunber.
Bi nary
2 Event Type Mand 1 Encode Unsi gned | $00 Pre-programed Poi nt Event/ Tar get
Bi nary $01 Pre-programred Duration START
$02 Pre-progranmed Duration END
$03 Manual Point Event/ Tar get
$04 Manual Duration START
$05 Manual Duration END
$06 Recce \Waypoi nt
3 Primary Sensor Mand 1 I mred Unsigned |If there is only one sensor:
Nurmber Bi nary Set fields 3, 4 and 5 to the
primary sensor nunber.
4 Secondary Sensor Opt 1 I mred Unsigned |If there are two sensors:
Nurmber Bi nary Set field 3 to the primary
nunber, and
Set fields 4 and 5 to the
secondary sensor nunber.
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Field Fi el d nanme Req. No. Field Encodi ng Description/ Encodi ng units
Byt es Type Schene
5 Third Sensor Nunber | Opt 1 | mred Unsigned |[If there are three sensors:
Bi nary Set field 3 to the primary
sensor nunber, and
Set field 4 to the secondary
sensor nunber, and
Set field 5 to the tertiary
sensor nunber.
6 Tar get nunber Opt 1 | mred Unsi gned | Target nunber |ID
Bi nary
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A-7.4 Segnent | ndex Data Tabl e

Functions as a directory used to identify segnents that occurred during a record on the
transport media. The indexing scheme utilising this data is based on the fact that the structure
consi sts of chronol ogically ordered data.

Source Type : Segnent / Event Dat a
Sour ce Address ; $30
File Address Range : $0000 0100 to $0000 FFOO

Fil e Addressing schenme is $0000 xx00 where xx represents the segment nunber.

Field Fiel d nane Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Scheme
1 Start of data Mand 8 | mred Unsi gned | Nunber of bytes offset fromstart of
segnent Bi nary record to start of data segnent.
2 End of data segnent | Mand 8 | mred Unsi gned | Nunber of bytes offset fromstart of
Bi nary record to end of data segnent.
3 Start time of Mand 8 Encode DTG Time imaging started in the data
recordi ng segnent defined by this segnment
i ndex.
4 Stop tine of Mand 8 Encode DTG Time i magi ng ended in the data
recordi ng segnent defined by this segnment
i ndex.
5 Start of Header Mand 8 | med Unsigned |Value of the tine tag in the first
Ti me Tag Bi nary header of the segnent.
6 End of Header Tine Mand 8 | mred Unsigned |Value of the tine tag in the |ast
Tag Bi nary header of the segnent.
7 Aircraft |ocation Mand | 8+8 I mred RN+RN Platform | atitude and | ongitude
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Field Fi el d nanme Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Schene

at the start of | ocation at segnent start.
recordi ng of the
segment

8 Aircraft |ocation Mand | 8+8 | mred RN+RN Platform |l atitude and | ongitude
at the end of | ocati on at segnent end.
recordi ng of the
segment
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The Event | ndex data

structure can be thought of as a table of contents for the entire record.

Source Type
Sour ce Address
Fil e Address Range

File Addressing schenme is $0000 xxyy where xx represents the segnent

Segnent / Event

$30

Dat a

$0000 0101 to $0000 FFFF

nunber, and yy the event

nunber. xx and yy have the range $01 to $FF.
Field Fi el d nane Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Scheme
1 Event Type Mand 1 Encode Unsi gned | $00 Pre-programred Point Event/ Tar get
Bi nary $01 Pre-programred Duration START
$02 Pre-progranmed Duration END
$03 Manual Point Event/ Tar get
$04 Manual Duration START
$05 Manual Duration END
$06 Recce \Waypoi nt
2 Tar get Nunber Cond 1 I mred Unsigned |If event is imging over a target
Bi nary t hen val ue = Target Number
If no target then value = $00
3 Tar get Sub-section Cond 1 | mred Unsigned |If the event is not a Point Event
Bi nary then this is the associated |eg or
corner nunber. If the event is a
Poi nt Event the field value = $00.
4 Ti me Tag Mand 8 I mred Unsigned |Time Tag in Header.
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Field Fi el d nane Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Schene
Bi nary
5 Event Tinme Opt 8 Encode DTG The tine of the event in DIG fornmat.
6 Aircraft Geo- Opt 8+8 | mred RN+RN Latitude and Longitude. Platform
Locati on | ocation in radians.
7 Primary Sensor Mand 1 I mred Unsigned |If there is only one sensor:
Nurmber Bi nary Set fields 7, 8 and 9 to the
primary sensor nunber
8 Secondary Sensor Opt 1 | mred Unsigned |If there are two sensors:
Number Bi nary Set field 7 to the primary
nunber, and
Set fields 8 and 9 to the
secondary sensor nunber
9 Third Sensor Nunber | Opt 1 | mred Unsigned |If there are three sensors:
Bi nary Set field 7 to the primary
sensor nunber, and
Set field 8 to the secondary
sensor nunber, and
Set field 9 to the tertiary
sensor nunber.
10 Event position in Mand 8 | mred Unsi gned | Nunber of bytes offset fromstart of
the record Bi nary record to start of event.
11 Event Nane Opt 32 | med ASCI | Ref erence nane of the event.

NATO/PfP_UNCLASSIFIED
(RELEASABLE FOR INTERNET TRANSMISSION)

74



NATO UNCLASSIFIED
(RELEASABLE FOR INTERNET TRANSMISSION)
STANAG 7023 Edit. 2 Draft3

A-8 User Defined Data Tabl es

A section of the address space has been reserved for user defined tables. The format and
contents of the tables are to be determned by the user. The User Defined Tables nust not
contain any information necessary for the interpretation or exploitation of the data.

Non host exploitation systens should be aware that data in these tables will be irrelevant to
their system and shoul d not be acted upon.

The use of these tables nust follow all of the protocols of other STANAG 7023 tables, e.g. a
STANAG 7023 Sync and Header nust precede the table.

Source Type : User Defined Data
Sour ce Address ; $3F
File Address Range : $0000 0000 to $0000 FFFF

Fil e Addressing schenme is $0000 xxxx where xxxXx is determ ned by the user.

Field Fiel d nane Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Schene
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A-9 Sensor Paranetric Data Tabl es

Auxiliary paraneters are used to describe the sensor data thereby all ow ng destination equi pnent
to deci pher the sensor data and to produce a literal inage. Sensor Parametric data is divided
into two general categories:

1) Ceneral sensor description data used to describe any sensor system regardl ess of the type of
sensor. GCeneral descriptive data such as sensor identification paranmeters and sensor data
conpression information is included in this category.

2) Sensor specific description data.

A-9.1 Sensor ldentification Data Tabl e

The sensor nunber is encoded into the Source Address. The binary form of the Source Address is:
O1xxxxxX, where XXXXXX i s the sensor nunber.

Source Type : Sensor Paranetric Data

Sour ce Address : $40 to $7F

Fil e Address ; $0000 0000

Field Fi el d nane Req. No. Field Encodi ng Descri ption/ Encodi ng units

Byt es Type Schenme
1 Sensor Type Mand 1 Encode Unsigned |C assification indicative of the
Bi nary characteristics of the collection

devi ce.
$00 | NACTI VE
$01 FRAM NG

$02 LI NESCAN
$03 PUSHBROOM
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Field Fi el d nane Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Schene
$04 PAN FRANME
$05 STEP FRAME
$10 SAR
$11 Ml
2 Sensor Seri al Opt 16 | med ASCl | Serial nunber of the sensor.
Nunber
3 Sensor Model Nunber | Opt 16 | mred ASCI | Model nunber of the sensor.
4 Sensor Mbodel | i ng Mand 1 Encode Unsigned |Defines the interpretation of the
Met hod Bi nary sensor data.
$00 BASI C SEQUENTI AL MODELLI NG
$01 VECTOR MODELLI NG
5 Nunber of G nbals Mand 1 I mred Unsi gned | The nunber of ginbals defined for
Bi nary t he sensor.
Range of values: 0 to 16.

| f the Sensor Modelling Method is VECTOR MODELLI NG then the follow ng tables are to be used:

Sensor sanple “x” coordinate data table
Sensor sanple “y” coordinate data table
Sensor sanple “z” coordinate data table
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A-9.2 Sensor Description Data Table
The sensor nunber is encoded into the Source Address. The binary form of the Source Address is:
01xxxxxX, where xXxXxxxx is the sensor nunber.
Source Type Sensor Paranetric Data
Sour ce Address $40 to $7F
Fil e Address $0000 0001
Field Fi el d nane Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Scheme
1 Frame or Swath size | Mand 4 I mred Unsi gned | The nunber of |ines per frane or
Bi nary swat h.
2 Line tine Mand 8 | mred RN The duration of an active part of
the line in seconds.
3 Line size of active | Mand 4 I mred Unsi gned | The nunber of sanples per |ine of
dat a Bi nary significant data.
4 Packets per Frane Mand 4 | mred Unsi gned | The total nunber of packets
or Swath Bi nary transmtted for a conplete Fran ng
Sensor Franme or Linescan Sensor
Swath. This will be a nultiple of
t he nunber of tiles per line, i.e.
the total nunber of tiles in a frane
or swat h.
5 Size of tile in the | Mand 4 | med Unsigned |The tile size in the high frequency
hi gh frequency Bi nary scanni ng direction.
scanni ng direction
If notile exists the size is taken
as the line size in Field 3.
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Field Fi el d nane Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Schene
Any paddi ng of zeroes is always in
t he maxi num scan direction.
6 Size of tile in the | Mand 4 I mred Unsigned |The tile size in the |ow frequency
| ow frequency Bi nary scanni ng direction.
scanni ng direction
If no tiles exist the size is taken
as the frame or swath size in Field
1.
Any paddi ng of zeroes is always in
t he maxi num scan direction.
7 Nunmber of tiles per | Mand 4 | med Unsigned |If no tile exists the value is taken
l'i ne Bi nary as $0000 0001.
8 Nunber of swaths Mand 4 | mred Unsi gned | The nunber of swaths that make up a
per frame Bi nary conplete frane. It indicates how
many groups of |ines the franme has
been di vi ded into.
For a linescan sensor this val ue
will be $0000 0001.
9 Sensor node Mand 1 Encode Unsi gned | $00 OFF
Bi nary $01 ON
$02 STANDBY
$04 TEST
$05 FAIL
10 Pi xel size Mand 2 | mred Unsi gned | The nunber of bits per pixel.
Bi nary
11 El enents per pi xel Mand 2 I mred Unsi gned | The nunber of el enents per pixel.
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Field Fi el d nane Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Schene
Bi nary
12 Data Ordering Mand 1 Encode Unsigned | Type of nultispectral data ordering.
Bi nary $00 | NACTI VE (Uni spectral data)
$01 BAND | NTERLEAVED BY PI XEL
$02 BAND SEQUENTI AL
$03 BAND | NTERLEAVED BY LI NE
13 Li ne FOV Mand 8 | med The field of view across a line. The
FOV angl e in radians.
14 Frame or Swath FOV Mand 8 I mred RN The field of view of a franme or
swat h orthogonal to the |ine FOV.
The FOV angle in radians.
15 Nunber of Fields Mand 1 I mred Unsi gned | The nunber of fields which make up
Bi nary one frame of an interlaced fram ng
sensor.
$00 INVALID e.g. linescan sensor
$01 NON- | NTERLACED FRAM NG SENSOR
16 H gh frequency Mand 1 Encode Unsi gned | The line scanning direction.
scanni ng direction Bi nary $00: Scan in the -y direction.
$01: Scan in the +y direction.
17 Low frequency Mand 1 Encode Unsi gned | The frame scanning direction.
scanni ng direction Bi nary $00: Scan in the -z direction.
S01: Scan in the +z direction.
For n elenents the pixel size is:
Pi xel size = Elenent size (ID=0) + Elenent size (ID=1) + ...+ Elenent size (ID = n-1)
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General
8: No of Swaths o ; — S?nso_r y
o any Line Direction Direction
10, 11: Pixel-Info »
12: Data Ordering
15: Interlaced
Sensors Tk @

—
—

—

“Frame
Direction”

Sensor z N
Direction AN

\/ N
D

Interpretation of the Sensor Description Data Tabl e
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The STANAG 7023 Sensor Frame Description to accommodate Tiles
(e.a. JPEG files)

Second Tile of Second
Swath (TILE SYNC)

Second Tile of First Last Tile of First Swath
Swath (TILE SYNCOC) (TILE SYNO)
Third Tile of First
” ath (TILE SYNC)
First Tile of First Swath g
(FRAME SYNC‘;\
o [ ‘ A/ \
First Tile of Second o a O
Swath (SWATH SYNC I
( ) " N+1*N+2*N+3* N
<

x\ve

First Tile of Third
Swath (SWATH SYNC)

|  * = STANAG 7023 Data File
: Number (Header)

v

Swaths repeat until end
of frame

Swaths

\
Tiles repeat until end of

Maximum Number of Lines per F
frame

Maximum Number of Swaths per Frame

Maximum Number of Samples per Line = 4.29G Samples
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A-9.3 Sensor Calibration Data Tabl e

The sensor nunber is encoded into the Source Address. The binary form of the Source Address is:
O1xXXXXX, where XXXXXX i s the sensor nunber.

Source Type : Sensor Paranetric Data
Sour ce Address ; $40 to $7F
Fil e Address : $0000 0002
Field Fi el d nane Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Schene
1 Cali bration date Mand 8 Encode DTG The date the sensor was cali brated.
2 Cali brati on Agency Mand 91 I mred ASCI | The Agency which perforned the
cal i bration.
Agency nane, address and phone
nunber .
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A-9.4 Sensor Qperating Status Data Tabl e

The sensor nunber is encoded into the Source Address. The binary formof the Source Address is:
O1xXXXXX, where XXXXXX i s the sensor nunber.

Source Type : Sensor Paranetric Data
Sour ce Address ; $40 to $7F
Fil e Address : $0000 0006
Field Fi el d nane Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Schene
1 St at us Mand | 256 | mred ASCI | Sensor error description.
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A-9.5 Sensor Position Data Tabl e

The sensor nunber is encoded into the Source Address. The binary form of the Source Address is:
O1xXXXXX, where XXXXXX i s the sensor nunber.

Source Type : Sensor Paranetric Data

Sour ce Address ; $40 to $7F

Fil e Address ; $0000 0010

Field Fi el d nane Req. No. Field Encodi ng Descri ption/ Encodi ng units

Byt es Type Schene

1 X vector conponent Mand 8 | med RN X conponent of the offset vector.
2 Y vector conponent Mand 8 | mred RN Y conponent of the offset vector.
3 Z vector conponent Mand 8 | nmed RN Z conponent of the offset vector.
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A-9.6 M ni rum Sensor Attitude Data Tabl e

The sensor nunber is encoded into the Source Address. The binary form of the Source Address is:
O1xXXXXX, where XXXXXX i s the sensor nunber.

Source Type : Sensor Paranetric Data
Sour ce Address : $40 to $7F
Fil e Address : $0000 0020
Tabl e Requi r ement ) Condi ti onal on the Conprehensive Sensor Attitude Data Table not sent.
Field Fiel d nane Req. No. Field Encodi ng Description/ Encodi ng units
Byt es Type Scheme
1 Rot ati on about Mand 8 | mred RN Rotati on of the sensor in the xy
Z- axi s pl ane i n radi ans.
2 Rot ati on about Mand 8 I med RN Rot ati on of the sensor in the xz
Y- axi s pl ane i n radi ans.
3 Rot at i on about Mand 8 | mred RN Rotation of the sensor in the yz
X-axi s pl ane i n radi ans.
The order of rotation of the sensor is in the order of the fields, i.e. Z-axis, Y-axis, X-axis.
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A-9.7 Conpr ehensi ve Sensor Attitude Data Tabl e
The sensor nunber is encoded into the Source Address. The binary form of the Source Address is:
O1xXXXXX, where XXXXXX i s the sensor nunber.
Source Type Sensor Paranetric Data
Sour ce Address $40 to $7F
Fil e Address $0000 0030
Tabl e Requi r ement Condi tional on the M ninmum Sensor Attitude Data Tabl e not sent
Field Fi el d nanme Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Schenme
1 Rot ati on about Mand 8 | mred RN Rotati on of the sensor in the xy
Z- axi s pl ane i n radi ans.
2 Rot at i on about Mand 8 I mred RN Rotation of the sensor in the xz
Y- axi s pl ane i n radi ans.
3 Rot at i on about Mand 8 | mred RN Rotation of the sensor in the yz
X-axi s pl ane i n radi ans.
4 Rotati on rate about | Mand 8 | mred RN Rate of rotation of the sensor in
Z- axi s the xy plane in radi ans/sec.
5 Rot ati on rate about | Mand 8 I mred RN Rate of rotation of the sensor in
Y- axi s the xz plane in radi ans/ sec.
6 Rot ati on rate about | Mand 8 | mred RN Rate of rotation of the sensor in
X-axi s the yz plane in radi ans/sec.
7 Rot ati on Mand 8 | mred RN Accel eration of rotation of the
accel erati on about sensor in the xy plane in
Z-axi s radi ans/ sec?.
8 Rot ati on Mand 8 | mred RN Accel eration of rotation of the
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Field Fi el d nanme Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Schenme

accel erati on about sensor in the xz plane in
Y- axi s radi ans/ sec?.

9 Rot ati on Mand 8 I mred RN Accel eration of rotation of the
accel erati on about sensor in the yz plane in
X- axi s radi ans/ sec?.

The order of rotation of the sensor is in the order of the fields, i.e. Z-axis, Y-axis, X-axis.
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A-9.8 G nbal s Position Data Tabl e

The sensor nunber is encoded into the Source Address. The binary form of the Source Address is:
O1xXXXXX, where XXXXXX i s the sensor nunber.

Source Type : Sensor Paranetric Data
Sour ce Address ; $40 to $7F
File Address Range : $0000 0050 to $0000 OO5F

Fil e Addressing schenme is $0000 005x where x represents the ginbal |D

Field Fiel d nane Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Schene
1 X vector conponent Mand 8 | nmed RN X conponent of the offset vector.
2 Y vector conponent Mand 8 I mred RN Y conponent of the offset vector.
3 Z vector conponent Mand 8 I mred RN Z conponent of the offset vector.
The sensor is attached to the last ginbal (if ginbals are used) and will have its own position

data in the Sensor Position Data Tabl e.
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A-9.9 M ni mum G nbal s Attitude Data Tabl e

The sensor nunber is encoded into the Source Address. The binary form of the Source Address is:
O1xXXXXX, where XXXXXX i s the sensor nunber.

Source Type : Sensor Paranetric Data
Sour ce Address ; $40 to $7F
File Address Range : $0000 0060 to $0000 O06F

Fil e Addressing schenme is $0000 006x where x represents the ginbal |D

Tabl e Requi r enent : Condi tional that the Conprehensive G nbals Attitude Data Table is not sent
Field Fiel d nane Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Schene
1 Rot ati on about Mand 8 I med RN Rotati on of the ginbals in the xy
Z- axi s pl ane i n radi ans.
2 Rot ati on about Mand 8 | mred RN Rotation of the ginbals in the xz
Y- axi s pl ane i n radi ans.
3 Rot at i on about Mand 8 | mred RN Rotation of the ginbals in the yz
X- axi s pl ane i n radi ans.
The order of rotation of the ginbals is in the order of the fields, i.e. Z-axis, Y-axis, X-axis.
The sensor is attached to the last ginbal (if ginbals are used) and will have its own attitude

data in the Sensor Attitude Data Tabl es.
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A-9.10 Conprehensive G nbals Attitude Data Tabl e

The sensor nunber is encoded into the Source Address. The binary form of the Source Address is:
O1xXXXXX, where XXXXXX i s the sensor nunber.

Source Type : Sensor Paranetric Data
Sour ce Address ; $40 to $7F
File Address Range : $0000 0070 to $0000 OO7F

Fil e Addressing schenme is $0000 007x where x represents the ginbal |ID

Tabl e Requi r enent : Condi tional that the Mninum G nbals Attitude Data Table is not sent
Field Fi el d nane Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Scheme
1 Rot ati on about Mand 8 I med RN Rotati on of the ginbals in the xy
Z- axi s pl ane i n radi ans.
2 Rot ati on about Mand 8 | mred RN Rotation of the ginbals in the xz
Y- axi s pl ane i n radi ans.
3 Rot at i on about Mand 8 | mred RN Rotation of the ginbals in the yz
X-axi s pl ane i n radi ans.
4 Rot ati on rate about | Mand 8 I med RN Rate of rotation of the ginbals in
Z- axi s the xy plane in radi ans/ sec.
5 Rotati on rate about | Mand 8 | mred RN Rate of rotation of the ginbals in
Y- axi s the xz plane in radi ans/sec.
6 Rot ati on rate about | Mand 8 I mred RN Rate of rotation of the ginbals in
X-axi s the yz plane in radi ans/sec.
7 Rot at i on Mand 8 I med RN Accel eration of rotation of the
accel erati on about ginbals in the xy plane in
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Field Fi el d nanme Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Schenme
Z-axi s radi ans/ sec”.
8 Rot ati on Mand 8 I mred RN Accel eration of rotation of the
accel erati on about ginmbals in the xz plane in
Y- axi s radi ans/ sec?.
9 Rot ati on Mand 8 | mred RN Accel eration of rotation of the
accel erati on about ginbals in the yz plane in
X- axi s radi ans/ sec?.
The order of rotation of the ginbals is in the order of the fields, i.e. Z-axis, Y-axis, X-axis.
The sensor is attached to the last ginbal (if ginbals are used) and will have its own attitude

data in the Sensor Attitude Data Tabl es.
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A-9.11 Sensor | ndex Data Tabl e
The sensor nunber

O1xxxxxX, where xxxXXxXxX i s the sensor
Source Type Sensor

Sour ce Address $40 to $7F

Fil e Address Range

Fil e Addressing schene is $0000 02xx where xx represents the segnent
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$0000 0200 to $0000 O2FF

The binary form of
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the Source Address is:

nunber .

Field Fiel d nane Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Scheme
1 Collection Start Mand 8 Encode DTG The date and tinme at the start of
Ti me t he sensor activation.
2 Col | ection Stop Mand 8 Encode DTG The date and tine at the end of the
Ti me sensor activation.
3 Start Header Tinme Mand 8 I med Unsigned |The tinme tag of the first header for
Tag Bi nary t he sensor activation.
4 End Header Tine Tag | Mand 8 | mred Unsigned |The tinme tag of the |ast header for
Bi nary t he sensor activation.
5 Aircraft |ocation Mand | 8+8 | mred RN+RN Latitude and Longitude.
at Collection Start
Ti e
6 Aircraft |ocation Mand | 8+8 I mred RN+RN Latitude and Longitude.
at Collection End
Ti e
7 Sensor Start Mand 8 I mred Unsi gned | Nunber of bytes offset fromstart of
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Field Fi el d nanme Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Schenme
Posi tion Bi nary record to start of sensor
activation.
8 Sensor End Position | Mand 8 I mred Unsi gned | Nunber of bytes offset fromstart of
Bi nary record to end of sensor activation.
9 (*) Repeat fields 1-8 for each sensor

activati on.
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A-9.12 Sensor El enent Data Tabl e
(WARNI NG NOTI CE — THI' S TABLE MAY BE SUBJECT TO CHANGE | N FUTURE EDI TI ONS. HOWEVER | MPLEMENTATI ON
OF THIS TABLE IS VALID FOR THI' S EDI TI ON.)

The sensor nunber is encoded into the Source Address. The binary form of the Source Address is:

01xxxxxX, where XxXxXxxxx is the sensor nunber.
Source Type Sensor Paranetric Data
Sour ce Address $40 to $7F
Fil e Address $0000 1000
Field Fi el d nanme Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Schenme
1 El enent size Mand 1 | mred Unsi gned | The nunber of bits in the el enent.
Bi nary
2 El enent Bit offset Mand 2 I mred Unsigned |The start bit offset of this el ement
Bi nary wi thin a conposite sanpl e.
3 Sensor Elenment |ID Mand 2 | med Unsi gned | The sensor element |ID. Unique for
Bi nary each el enent.
4 M ni rum wavel engt h Mand 8 | mred RN Wavel ength in netres.
5 Maxi mum wavel engt h Mand 8 | med RN Wavel ength in netres.
6 (*) Repeat Fields 1-5 for each el enent.
The STANAG al l ows up to 64K el ements per sensor
The elenments are used to indicate different receptor bands of the sensor. E. g. a colour camera
m ght have 3 elenents: 1 for red, 1 for green, and 1 for blue. Starting from 0, the elenents
shall be identified by an increnental Sensor Elenent |ID nunber.

The above table allows for arbitrary |ength El enment sizes.
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By specifying the size and bit offset we assunme contiguous bits for an el enent.

The exanples bel ow show three possible representations (band

i nterl eaved by pixel

(BIP),

band

sequential (BSQ, band interleaved by line (BIL)) for an RGB i mage.

Case 1 (BIP): RGBRGBRGBRGBRGBRGB... (Line 1)
RGBRGBRGBRGBRGBR... (Line 2)
RGBRGBRGBRGBRG. (Line 3)
RGBRGBRGBRGB (Li ne 4)
RGBRGBRGBRB. (Li ne 5)

Case 2 (BSQ: RRRRRRRRRRRRRRRRRR (ID =0, Line 1)
RRRRRRRRRRRRRRRR. (1D =0, Line 2)
RRRRRRRRRRRRRR (1D =0, Line 3)
RRRRRRRRRRRR (ID =0, Line 4)
GGGGGGGGGGGGGGGGGGG (ID =1, Line 1)
GGGGGGGGGGGGGGGEG (ID =1, Line 2)
GGGGGGGGGGGGGG.. (ID =1, Line 3)
GGGGGGGGGGGG (ID =1, Line 4)
BBBBBBBBBBBBBBBBBB (ID =2, Line 1)
BBBBBBBBBBBBBBBB. (ID =2, Line 2)
BBBBBBBBBBBBBIB. (ID =2, Line 3)
BBBBBBBBBBBB (ID =2, Line 4)
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Case 3 (BIL): RRRRRRRRRRRRRRRRRR. (ID =0, Line 1)
GGGGGGGGGGGGGGGGGG. (ID =1, Line 1)
BBBBBBBBBBBBBBBBBB. (ID =2, Line 1)
RRRRRRRRRRRRRRRR (ID =0, Line 2)
GGGGGGGGGGGGGGGG (ID =1, Line 2)
BBBBBBBBBBBBBBBB. (ID =2, Line 2)
RRRRRRRRRRRRRR (ID =0, Line 3)
GGGGGGGGGGGGGG (ID =1, Line 3)
BBBBBBBBBBBBBB. (1D =2, Line 3)
RRRRRRRRRRRR (ID =0, Line 4)

The size of a frame, swath or tile shall be given by the nunber of lines and the nunber of

sanples per line. For exanple, this neans that for tiles that are different in their data

ordering only (BIP, BIL or BSQ ordered sensor data) the tile sizes have to be the sane.

Sanpl e size

It should be noted that in BIP the three sensor elenents (R, G B) are conbined into one
conposite sanple, leading to a sanple size of 3 x 8 = 24 bits. In the BSQ and BIL cases the
sanpl es of the sensor elenents are not conbined into a conposite one, but remain individually
ordered by line or band. Therefore, in these cases one sanple contains only the information from
a single sensor elenent, leading to a sanple size of 8 bits, which is equal to the correspondi ng
el ement size.
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Exanpl e RGB- Sensor:

(For Elenents per pixel and Data Ordering see Sensor Description Data Tabl e)

Bl P BSQ Bl L
Case 1 Case 2 Case 3

Sanmpl e size 24 8 8
El ements per pi xel 3 3 3
Data Ordering $01 $02 $03
Elenent Size, ID =0 (R 8 8 8
Elenent Size, ID=1 (Q 8 8 8
El enent Size, ID = 2 (B) 8 8 8
El ement Bit O fset 0 0 0
ID =0 (R
Element Bit O fset 8 0 0
ID=1 (Q
El ement Bit O f set 16 0 0
ID =2 (B)

In the case of unispectral data (e.g. B/WSensor), the field Data Ordering shall be set equal to
$00, El enents per pixel equal = 1, and El enent size = Sanpl e size.
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A-9. 13 Sensor Sanpl e Coordi nate Description Data Tabl e
(WARNI NG NOTI CE — THI S TABLE MAY BE SUBJECT TO CHANGE | N FUTURE EDI TI ONS. HOWEVER | MPLEMENTATI ON
OF THIS TABLE IS VALID FOR THI' S EDI TI ON.)

The sensor
O1XXXXXX,

nunber is encoded into the Source Address.
where xxxxxx i s the sensor nunber.

The binary form of the Source Address is:

Source Type Sensor Paranetric Data

Sour ce Address $40 to $7F
Fil e Address $0000 1010
Field Fi el d nanme Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Schene
1 Si ze of “x” vector Mand 1 | mred Unsi gned | The nunber of bits used in the
conponent Bi nary vector.
Range $00 to $FF.
2 Si ze of "y” vector Mand 1 | mred Unsi gned | The nunber of bits used in the
conmponent Bi nary vect or.
Range $00 to $FF.
3 Si ze of “z” vector Mand 1 | mred Unsi gned | The nunber of bits used in the
conmponent Bi nary vect or.
Range $00 to $FF.
4 (*) Repeat Fields 1-3 for each el enent.
Maxi num nunber of el enents = 64Kk.
This table is used in conjunction with the Sensor Elenent Data Table and the Sensor Sanple

Timng Description Data Tabl e.
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A-9. 14 Sensor Sanple Timng Description Data Tabl e
(WARNI NG NOTI CE — THI'S TABLE MAY BE SUBJECT TO CHANGE | N FUTURE EDI TI ONS. HOWEVER | MPLEMENTATI ON
OF THIS TABLE IS VALID FOR THI' S EDI TI ON.)

The sensor nunber is encoded into the Source Address. The binary form of the Source Address is:
O1xxxXxX, where XXXXXX i s the sensor nunber.

Source Type : Sensor Paranetric Data
Sour ce Address ; $40 to $7F
Fil e Address : $0000 1020
Field Fi el d nanme Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Schenme
1 Ti m ng net hod Mand 1 Encode Unsi gned |Describes the type of tine interval

Bi nary represented by the timng data.

CUMULATI VE represents the tine
relative to the Header Tine Tag.

DI FFERENTI AL represents the change
intime fromone sanpling to the
next .

$00 UNUSED
$01 CUMJLATI VE
$02 DI FFERENTI AL

2 (*) Repeat Field 1 for each el enent.
Maxi mum nunber of el enents = 64Kk.

This table is used in conjunction with the Sensor Elenment Data Table and the Sensor Sanple
Coor di nate Description Data Tabl e.
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A-9. 15 Sensor Groupi ng Data Tabl e
(WARNI NG NOTI CE — THI'S TABLE MAY BE SUBJECT TO CHANGE | N FUTURE EDI TI ONS. HOWEVER | MPLEMENTATI ON
OF THIS TABLE IS VALID FOR THI' S EDI TI ON.)

Source Type : Sensor Paranetric Data
Sour ce Address ; $40
Fil e Address ; $0000 0080

This table is of variable | ength dependent upon the nunber of sensors in the group.
Table size = (n + 3) bytes.

Field Fi el d nanme Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Schenme
1 Group I D Mand 1 | mred Unsi gned | Sensor Group ldentifier
Bi nary
2 Group type Mand 1 Encode Unsi gned | $00 = Coverage
Bi nary $01 = Spectra
3 Nunber of sensor Mand 1 | mred Unsi gned | Nunber of sensor source IDs that are
IDs within the Bi nary grouped together, e.g. #n.
G oup
4 Sensor ID Mand 1 | med Unsi gned | Sensor ID #1
Bi nary
5 Sensor |ID Cond 1 | mred Unsi gned | Sensor | D #2
Bi nary
Repeat until all #n sensor IDs are
recor ded.
Sensor ID Cond 1 | mred Unsi gned | Sensor | D #n.
Bi nary
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A- 10 Sensor Conpression Tabl es

A-10.1 Sensor Conpression Data Tabl e

ldentifies the algorithns and paraneters of the imagery conpression schene used. This file

defines the conpression schene used on the imge data. If the sensor data is not conpressed then
this file is not used.

The sensor nunber is encoded into the Source Address. The binary formof the Source Address is:
O1xxxXxX, where XXXXXX i s the sensor nunber.

Source Type : Sensor Paranetric Data
Sour ce Address ; $40 to $7F
Fil e Address ; $0100
Field Fi el d name Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Schenme
1 Conpr essi on Mand 1 Encode Unsigned |Algorithmused to conpress sensor
al gorithm Bi nary dat a.
$02 JPEG (1 SO | EC 10918-1:1994)
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A-10. 2 JPEG Conpression Data Tabl es

I f Inmage Conpression is by the JPEG nmethod, then the tables described in this section nay be
required.

The JPEG conpression nmethod conplies with the international standard for inmage conpression,
| SO | EC 10918-1: 1994.

The JPEG conpression format specified within STANAG 7023 ensures that each Image Data Packet
contains only conplete fully 1SO1EC JPEG conpliant interchange fornat data stream

An inportant table to be used in conjunction with JPEG conpression format is the Sensor
Description Data Table and the figure that appears with it — The STANAG 7023 Sensor Frane
Description to accommpdate Tiles (e.g. JPEG files).
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For
Sensor
| rage Data Packets.
| mrage Data Packets.

Markers

Markers

The JPEG | nt er change For nmat

occur

| ow bandwi dth systens the JPEG abbrevi ated i nage format
Quantisation Data Table and the JPEG Sensor
These two tables nust

NATO/PfP_UNCLASSIFIED
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YCbCr601)
DRI and ENTROPY
sol DQT and DHT and PARAMETERS SOF and SOS and DATA and EOI
PARAMETERS PARAMETERSY . | PARAMETERSY PARAMETERSY optional RS
(Optional)
Markers
JPEG Interchange Format (Non-interleaved YCbCr601)
DRI and ENTROPY
SOl DQT and DHT and PARAMETERS SOF and SOS and DATA and
PARAMETERY PARAMETERS - | PARAMETERY PARAMETERS optional RS]
(Optional)
Markers
ENTROPY ENTROPY
SOS and DATA and SOS and DATA and EOI
PARAMETERSY optional RST PARAMETERY optional RST

el sewhere in the record prior

STANAG 7023 Edit. 2 Draft3
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JPEG Abbreviated Format (monochrome and interleaved

YCbCr601)
DRI and SOF and SOS and Eﬂlﬁggﬁiﬁgﬁ
SOl PARAMETERS PARAMETERS PARAMETERS optional RST EOI
(Optional) Markers

JPEG Abbreviated Format (Non-interleaved YCbCr601)

DRI and ENTROPY

SOF and SOS and DATA and

SOI| PARAMETERS | o)\ AMETERS | PARAMETERS | optional RST [
(Optional)
Markers
ENTROPY ENTROPY
SOS and DATA and SOS and DATA and EOI
PARAMETERS | optional RST | PARAMETERS | optional RST
Markers Markers

The JPEG Abbrevi ated | nage For mat

The JPEG processes supported by STANAG 7023 are the 8-bit

the 12-bit precision extended sequenti al

Arithmetic entropy coding,

STANAG 7023.

and progressive/ hierarchical
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It is mandatory to convert RGB col our source data to YCbCr601 in accordance with CClI R601 before
JPEG conpressi on.

Each I mage Data Packet shall contain one single JPEG inmage. The required JPEG markers within
this JPEG image are as follows. (The order that the nmarkers appear in the Inmage Data Packet is
as |isted):

sSa Start of |mage Marker

SOFy or SOF; Start of Frame Marker and Paraneters
SOS Start of Scan Marker and Paraneters
EOI End of | nmage Marker

The JPEG interchange format requires that the followi ng markers appear between SO and SOS and
bef ore each subsequent SOS if subsequent SOS markers exist:

DQT Defi ne Quantisation Table Marker and Paraneters
DHT Def i ne Huf fman Tabl e Marker and Paraneters

One or both of these two markers (DQI and DHT) may be omtted if the abbreviated inmage format is
used.

|f scan restarts are used then the Define Restart Interval Marker (DRI) and Paraneters shall
appear between SO and SOS and before each subsequent SOS if there is nore than one scan.

No ot her JPEG markers are allowed by STANAG 7023.

Conpressed imge data shall follow each SOS. RSTn markers nmay be interleaved wthin the
conpressed image data if specified by the Define Restart Interval Marker.
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Quantisation Data Tabl e

is

used whenever
quantisation tables 0 to 3 are to be updated with new custom quanti sati on val ues.

3) is used to specify which table is to be repl aced.

The sensor

nunmber

is encoded into the Source Address.

The binary form of

STANAG 7023 Edit. 2 Draft3

the current
Tg (See field

one or nore of

t he Source Address is:

O1xxxxxX, where XXxXxXXx i s the sensor nunber.
Source Type Sensor Paranetric Data
Sour ce Address $40 to $7F
Fil e Address $0000 0101
Field Fiel d nane Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Scheme
1 DQT Mand 2 Encode Unsi gned | Ensures that a JPEG decoder can
Define Quanti sation Bi nary identify this table type and
Tabl e Marker understand its contents.
This field is included here to
conformwith | SO I EC 10918-1: 1994
Val ue = $FFDB
2 Lq Mand 2 I mred Unsi gned |Describes the length in bytes of
Lengt h of Bi nary this table. The Length excl udes
paraneters Field 1.
This field is included here to
conformwi th | SO I EC 10918-1: 1994
3 PqTq Quanti sation Mand 1 Encode Unsigned |Binary Pq specifies the precision of
tabl e el enent Bi nary t he quantisation table values k in
preci si on quanti sation tabl e nunber Tq

NATO/PfP_UNCLASSIFIED
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Field Fi el d nanme Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Schenme

Encoded as bi nary XY where;

X (4 Bits) is the precision, wth:
$0 is 8-bit precision

$1 is 16-bit precision.

Y (4 Bits) is the quantisation table
nunber $0 to $3.

4 Q Quantisation Mand 64 | mred Unsi gned | Specifies the 64 custom quanti sation
tabl e el enents (64) or Bi nary table elenents for the table
i n zigzag order 128 referred to in field 3.
Zigzag is defined in I SO1EC 10918-
1:1994.
5 (*) (*) | (%) () () ()

(*) Fields 3 and 4 repeat for each additional Quantisation Table up to a maxi mum of four tables
in total.

This table shall be used for the JPEG Abbreviated | nage Fornat.

There are four possible Quantisation Tables that are nunbered 0 to 3. It is mandatory for STANAG
7023 collection platforns and exploitation systenms that support JPEG conpression to have
Quantisation Tables 0 and 1 pre-entered with the following default Quantisation Tables. These
default tables are permanently stored in both the collection platforns and exploitation
pl at f or is.

Quantisation Table 0 shall be the table that appears in section K1 Table K 1 Lum nance
Quantisation Table of 1SO1EC 10918-1:1994.
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Quantisation Table 1 shall be the table that appears in section K 1 Table K 2 Chrom nance
Quanti sation Table of 1SO|IEC 10918-1:1994.

The Default Quantisation Table 0 shall be used as the default table for nonochrone imgery.

The Quantisation Tables 2 and 3 have no values until witten by this JPEG Sensor Quantisation
Data Table. The default tables are permanently valid unless overwitten by a customtable during
the mssion. Once any of the four Quantisation Tables are overwitten by a custom table that
table shall be permanently valid unless it is overwitten by a new custom table later in the

m ssi on.
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A-10. 4 JPEG Sensor Huffman Data Tabl e
This JPEG Sensor Huf frman Data Table is used whenever one or nore of the current DC or AC Huf f man
tables 0 to 3 are to be updated with new custom DC or AC Huffman val ues. T.Tp is used to specify

which table is to be repl aced.

The sensor nunber is encoded into the Source Address. The binary form of the Source Address is:
01xXXXXX, where XXXXXX i s the sensor nunber.
Source Type Sensor Paranetric Data
Sour ce Address $40 to $7F
Fil e Address $0000 0102
Field Fiel d nane Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Schene
1 DHT Mand 2 Encode Unsi gned | Ensures that a JPEG decoder can
Def i ne Huf f man Bi nary identify this table type and
Tabl e mar ker understand its contents.
This field is included here to
conformto | SO I EC 10918-1: 1994.
Val ue = $FFC4
2 Ln Mand 2 | mred Unsi gned |Describes the length in bytes of
Lengt h of Bi nary this table. The Length excl udes
par amet er s Field 1.
This field is included here to
conformto | SO I EC 10918-1: 1994.
3 TcTh Mand 1 Encode Unsi gned |Binary specifies whether the
Huf f man Tabl e Cl ass Bi nary followng table is a DC or an AC
and Tabl e tabl e and al so specifies the table
| dentifier i dentification nunber.
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Field

Field nane

Req.

No.
Byt es

Field
Type

Encodi ng
Schene

Descri ption/ Encodi ng units

Encoded as bi nary byte XY where;

X (4 Bits) is the table type, wth:
$0 = DC

$1 = AC.

Y (4 Bits) is the huffrman table
nunber from $0 to $3.

4 Ly
Nunmber
each | ength

of codes in

MVand

16

I med

Unsi gned
Bi nary

Details the nunber of huffman codes
that exist for each of the 16

| engths. The lengths are from1l to
16.

5 Vi j

Huf f man Code Val ues

Mand

12,

16,
162,

or
226

I med

Unsi gned
Bi nary

Details the val ues of the huffnman
codes for each of the 16 | engths.

No of bytes = 12 for 8-bit greyscale
DC tabl e or YCbCr601 col our DC

t abl e.

No of bytes = 16 for
greyscal e DC t abl e.
No of bytes = 162 for 8-bit
greyscale AC table or YCbhCr601
col our AC tabl e.

No of bytes = 226 for
greyscal e AC tabl e.

12- bi t

12-bit

6

(*)

(*)

()

()

()

(*)

(*) Fields 3, 4 and 5 repeat

in total

(four

f or

each additi onal
DC and four AC tables).

Huf f man Table up to a nmaxi mnum of eight
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This table shall be used for the JPEG Abbrevi ated | mage For mat.

There are four possible DC Huffman Tables and four possible AC Huffman Tables that are each
nunbered 0 to 3. It is mandatory for STANAG 7023 collection platforns and exploitation systens
that support JPEG conpression to have DC and AC Huffman Tables O and 1 pre-entered with the
following default Huff man Tables. These default tables are permanently stored in both the
collection platforms and exploitation platfornmns.

DC Huf fman Table O shall be the table that appears in section K 3.1 Table K 3 Lum nance DC
Difference Table of 1SOIEC 10918-1:1994.

DC Huf fman Table 1 shall be the table that appears in section K 3.1 Table K 4 Chrom nance
DC Difference Table of 1SO | EC 10918-1: 1994.

AC Huffman Table O shall be the table that appears in section K 3.2 Table K 5 Table for
Lum nance AC Coefficients of 1SQOIEC 10918-1: 1994.

AC Huffman Table 1 shall be the table that appears in section K 3.2 Table K 6 Table for
Chrom nance AC Coefficients of ISO|EC 10918-1: 1994.

The Default DC and AC Huf fman Table O shall be used as the default table for nonochrone inmagery.

The Huf fman Tables 2 and 3 have no values until witten by this JPEG Sensor Huffman Data Tabl e.
The default tables are permanently valid unless overwitten by a custom table during the
m ssion. Once any of the four DC or AC Huffman Tables are overwitten by a custom table that
table shall be permanently valid unless it is overwitten by a new custom table later in the
m ssi on.
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A-11 Sensor Data Tabl es
(WARNING NOTICE - THESE TABLES MAY BE SUBJECT TO CHANGE IN FUTURE EDI TI ONS. HONEVER

| MPLEMENTATI ON OF THESE TABLES IS VALID FOR THI' S EDI TI ON.)

The Sensor Data Tables are five tables with their ow Data File Address. These tables are used
to describe the sensor data and its pixel registration (x, y, z) within the inmage. The sensor
sanple timng describes the tine relationship between adjacent pixels.

The Data Fil e Addresses of the Sensor Data Tables are as foll ows.

Data File Data File Address
Sensor Data Tabl e $0000 0000
Sensor Sanple “x” Coordinate Tabl e $0000 0010
Sensor Sanple “y” Coordi nate Tabl e $0000 0020
Sensor Sanple “z” Coordi nate Tabl e $0000 0030
Sensor Sanple Timng Table $0000 0050
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A-11.1 Sensor Data Tabl e

(WARNI NG NOTI CE — THI'S TABLE MAY BE SUBJECT TO CHANGE | N FUTURE EDI TI ONS. HOAEVER | MPLEMENTATI ON
OF THHS TABLE IS VALID FOR THI'S EDI TI ON.)

This table is used to transmt the sensor data.

The sensor nunber is encoded into the Source Address. The binary form of the Source Address is:
10xXxXXxX, where XXXxXxX i s the sensor nunber.

Source Type : Sensor Dat a
Sour ce Address ; $80 to $BF
Fil e Address : $0000 0000
Field Field nanme Req. No. Field Encodi ng Descri ption/ Encodi ng units
Bits Type Scheme
1 Sensor data Mand Sampl e I mred See next The encodi ng schene is described by
si ze col um the followng 2 tables:
1. Sensor Description Data Tabl e
2. Sensor El enent Data Tabl e
2 (*) Repeat for each sanpl e.

The data file size nust be a nmultiple of whole bytes. Any padding will be in the last byte and
fromthe LSB towards the MSB. Exanples 1 and 2 show how the bits are packed into the data file
for a RGB band interleaved by pixel (BIP) representation for a 3 byte data file containing 3

el ements, i.e. one sanple. (In reality the data file size would be nuch bigger containing many
sanpl es).

If in exanple 2 there were 750 6-bit RGB el enents (250 BIP sanples) to nmake 250 pixels, then:
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Total no. of bits in table = 750 x 6 = 4500 bits, and 4500 bits = 562 bytes and 4 bits, the
padding i s xxxx. The data file size for the 750 6-bit el enents woul d be 563 bytes.

Exanmple 1
3 8-bit RGB elenents naking a single BIP sanple.

<«——— Red = 112y > < G een = 8619 > < Blue = 5010 —
o (1 |12 |2 |0 |O (O |O |O |1 |O |1 |O (1 |2 |O |O |O |1 |1 |O |O |1 O

Byte 1 Byte 2 Byte 3

V5B » LSB

Exanpl e 2
3 6-bit RGB elenents nmaking a single BIP sanple. The |east significant bits are padded with
XXXXXX.

4— Red = 4510 > G een = 3710_> <4— Bl ue = 18104>
1 0 1 1 0 1 1 0 0 1 0 1 0 1 0 0 1 0 X X X X X X

Byte 1 Byte 2 Byte 3

V5B » LSB
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A-11.2 Sensor Sanple “x” Coordinate Data Tabl e

(WARNI NG NOTI CE — THI'S TABLE MAY BE SUBJECT TO CHANGE | N FUTURE EDI TI ONS. HOAEVER | MPLEMENTATI ON
OF THHS TABLE IS VALID FOR THI'S EDI TI ON.)

This table is used to describe the pixel registration of the sensor data.

The sensor nunber is encoded into the Source Address. The binary form of the Source Address is:
10xXxXXxX, where XXXxXxX i s the sensor nunber.

Source Type : Sensor Dat a
Sour ce Address ; $80 to $BF
Fil e Address : $0000 0010
Field Field nane Req. No. Field Encodi ng Descri ption/ Encodi ng units
Bits Type Schenme
1 Sanpl e “x” Mand Si ze of I mred See next The encodi ng schene is described by
coordi nate “x” col um the followng 2 tables:
vect or 1. Sensor Description Data Tabl e
component 2. Sensor Sanpl e Coordi nate
Descri ption Data Tabl e
2 (*) Repeat for each sanpl e.

The data file size nust be a nultiple of whole bytes. Any padding will be in the |ast byte and
fromthe LSB towards the MSB

This table is used for the sensor nodelling nmethod VECTOR MODELLI NG
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A-11.3 Sensor Sanple “y” Coordinate Data Tabl e

(WARNI NG NOTI CE — THI'S TABLE MAY BE SUBJECT TO CHANGE | N FUTURE EDI TI ONS. HOAEVER | MPLEMENTATI ON
OF THHS TABLE IS VALID FOR THI'S EDI TI ON.)

This table is used to describe the pixel registration of the sensor data.

The sensor nunber is encoded into the Source Address. The binary form of the Source Address is:
10xXxXXxX, where XXXxXxX i s the sensor nunber.

Source Type : Sensor Dat a
Sour ce Address ; $80 to $BF
Fil e Address : $0000 0020
Field Field nane Req. No. Field Encodi ng Descri ption/ Encodi ng units
Bits Type Schenme
1 Sanple “y” Mand Si ze of I mred See next The encodi ng schene is described by
coordi nate “y” col um the followng 2 tables:
vect or 1. Sensor Description Data Tabl e
component 2. Sensor Sanpl e Coordi nate
Descri ption Data Tabl e
2 (*) Repeat for each sanpl e.

The data file size nust be a nultiple of whole bytes. Any padding will be in the |ast byte and
fromthe LSB towards the MSB

This table is used for the sensor nodelling nmethod VECTOR MODELLI NG
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A-11.4 Sensor Sanple “z” Coordinate Data Tabl e

(WARNI NG NOTI CE — THI'S TABLE MAY BE SUBJECT TO CHANGE | N FUTURE EDI TI ONS. HOAEVER | MPLEMENTATI ON
OF THHS TABLE IS VALID FOR THI'S EDI TI ON.)

This table is used to describe the pixel registration of the sensor data.

The sensor nunber is encoded into the Source Address. The binary form of the Source Address is:
10xXxXXxX, where XXXxXxX i s the sensor nunber.

Source Type : Sensor Dat a
Sour ce Address ; $80 to $BF
Fil e Address : $0000 0030
Field Field nane Req. No. Field Encodi ng Descri ption/ Encodi ng units
Bits Type Schenme
1 Sanmple “z” Mand Si ze of I mred See next The encodi ng schene is described by
coordi nate “z” col um the followng 2 tables:
vect or 1. Sensor Description Data Tabl e
component 2. Sensor Sanpl e Coordi nate
Descri ption Data Tabl e
2 (*) Repeat for each sanpl e.

The data file size nust be a nultiple of whole bytes. Any padding will be in the |ast byte and
fromthe LSB towards the MSB

This table is used for the sensor nodelling nmethod VECTOR MODELLI NG
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A-11.5 Sensor Sanple Tim ng Data Tabl e

(WARNI NG NOTI CE — THI'S TABLE MAY BE SUBJECT TO CHANGE | N FUTURE EDI TI ONS. HOAEVER | MPLEMENTATI ON
OF THHS TABLE IS VALID FOR THI'S EDI TI ON.)

This table is used to describe the timng of the sensor data sanples.

The sensor nunber is encoded into the Source Address. The binary form of the Source Address is:
10xXxXXxX, where XXXxXxX i s the sensor nunber.

Source Type : Sensor Dat a
Sour ce Address ; $80 to $BF
Fil e Address : $0000 0050
Field Fi el d nane Req. No. Field Encodi ng Descri ption/ Encodi ng units
Byt es Type Scheme
1 Sanpl e Tim ng Mand 8 I mred RN Ti m ng val ue i n seconds.
The encodi ng schene is described by
the followi ng 2 tables:
1. Sensor Description Data Tabl e
2. Sensor Sanple Timng Description
Data Tabl e
2 (*) Repeat for each sanpl e.
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Dfferential timng

Sanpl e Sanpl e Sanpl e | Sanpl e Sanpl e Sanpl e Sanpl e
3 2 1.5 1 1.5 2 3
= <>
0 3 5 6.5 7.5 9 11 14
Tinme (ns)

Qunul ative timng

Exanpl e of Sanpl e Ti m ng net hods
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Annex B — Data Definitions

B-1 Real Nunbers (RN)

Definition of a Real Nunber (RN) - | EEE Standard 754.

Real nunbers in STANAG 7023 are represented in the |EEE
doubl e format.

B-1.1 Doubl e For mat

The | EEE double format consists of three fields: a 52-bit
fraction, f; an 11-bit biased exponent, e; and a |-bit
sign, S. These fields are stored contiguously in two
successively addressed 32-bit words, as shown in Figure
B-1.

Real Nunber Bi g Endi an Byte Ordering:

[byte 8 MBB][byte 7][byte 6][byte 5][byte 4][byte 3]byte 2][byte 1][byte 0 LSB]
I ncreasing byte ordering in the record®

If f [31:0] denotes the least significant 32 bits of the
fraction, then bit 0 is the least significant bit of the
entire fraction and bit 31 is the nost significant of the
32 least significant fraction bits.

In the other 32-bit word, bits 0-19 contain the 20 npst
significant bits of the fraction, f [51:32], with bit O
being the least significant of these 20 nost significant
fraction bits, and bit 19 being the nost significant bit
of the entire fraction; bits 20-30 contain the 11-bit
bi ased exponent, e, wth bit 20 being the |east
significant bit of the biased exponent and bit 30 being
the nost significant; and the highest-order bit 31
contains the sign bit, S

Figure B-1 nunbers the bits as though the two contiguous
32-bit words were one 64-bit word in which bits 0-51
store the 52-bit fraction, f; bits 52-62 store the 11-bit
bi ased exponent, e; and bit 63 stores the sign bit, S

n

e [62:52] T [51:32]

T [31.0]

N N N N I I B
Figure B-1 - Double Storage Format
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The values of the bit patterns in these three fields
determine the value represented by the overall bit

pattern.

Table B-1 shows the correspondence between the val ues of
the bits in the three constituent fields, on the one
hand, and the value represented by the double-format bit
pattern on the other; u neans don’'t care, because the
value of the indicated field is irrelevant to the
determ nation of value for the particular bit pattern in
doubl e fornmat.

Doubl e- Format Bit Pattern Val ue

0< e <2047 (-1)s x 2819 x | . f (normal
nunber s)

e=O f10 (-1)% x 271922 x O f (subnormal

(at least one bit inf is nunbers)

nonzer o)

e=Q =0 (-1)% x 0.0 (signed zero)

(all bits in f are zero)

s=0; e=2047; f=.000-00 +I NF (positive infinity)

(all bits in f are zero)

s=1; e=2047; f =.000-60 -INF (negative infinity)

(all bits in f are zero)

s=u; e=2047; f10 NaN ( Not - a- Nunber)

(at least one bit inf is

nonzer o)

Table B-1 - Values Represented by Bit Patterns in |EEE
Doubl e For mat .

Notice that when e<2047, the value assigned to the
doubl e-format bit pattern is formed by inserting the
binary radix point imediately to the left of the
fraction"s nost significant bit, and inserting an
inplicit bit inmmediately to the left of the binary point.
The nunber thus forned is called the significant. The
inplicit bit is so named because its value is not
explicitly given in the double-format bit pattern, but is
inmplied by the value of the biased exponent field.

For the double-format, the difference between a nornal
nunber and a subnormal nunber is that the |leading bit of
the significand (the bit to the left of the binary point)
of a normal nunber is 1, whereas the leading bit of the
significand of a subnormal nunber is 0. Double-format
subnormal nunbers were called double-format denornalized
nunmbers in | EEE St andard 754.
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The 52-bit fraction conmbined with the inplicit |eading
significand bit provides 53 bits of precision in double-
format normal nunbers.

Exanples of inportant bit patterns in the double-storage
format are shown in Table B-2. The bit patterns in the
second colum appear as two 8-digit hexadeci mal nunbers.
For the SPARC and HP 700 architectures, the left one is
the value of the |ower addressed 32-bit word, and the
right one is the value of the higher addressed 32-bit
word, while for the x86 and PowerPC architectures, the
left one is the higher addressed word, and the right one
is the | ower addressed word.

Conmmon Nane Bit Pattern (Hex) Equi val ent Val ue
+0 00000000 00000000 0.0
-0 80000000 00000000 -0.0
1 3FFO0000 00000000 1.0
2 40000000 00000000 2.0
max nor nal 7FEFFFFF  FFFFFFFF 1.7976931348623157e+308

number
mn. positive 00100000 00000000
nor mal nunber

N

. 2250738585072014e- 308

max subnormal | 00OFFFFF  FFFFFFFF 2.2250738585072009¢e- 308
number
mn. positive [00000000 00000001 4.9406564584124654e- 324
subnor nal
nunber
+ ¥ 7FF00000 00000000 Infinity
Y FFFO0000 00000000 -Infinity
Not - a- Nunber FFFFFFFF  FFFFFFFF NaN
Table B-2 - Bit Patterns in Double-Storage Format and

their | EEE Val ues

The STANAG 7023 chosen hex value of a NaN as shown in
Tabl e B-2.

B-2 Units
B-2.1 Definition

SI Units (plus derived units). See | SO 1000.

Ti e = seconds
Length = netres
Ar ea = nmetres?
Hei ght = metres
Vel ocity = nmetres/sec
Accel eration = metres/sec?
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Angl e = radi ans
Angul ar Vel ocity = radi ans/ sec
Angul ar Accel erati on = radi ans/ sec?
B-2.2 Wrld Geodetic System (WES-84 - see | SO
6709/ 1983)
Latitude and Longitude wll be represented as a Real

Nunber + Real Nunmber (RN+RN). The format will be Latitude
foll owed by Longitude. The Real Nunbers will be in double
format.

The formw || be:
RADI ANS, rads(.)decimal rads of the earth’s curvature.

(Just like any length is netre(.)deciml netre) (+ve East
of the neridian, and +ve North of the equator).

B-2.3 True Headi ng, XY Coordi nates, and Radi ans

North =0 rads

A

X
Y
>
West = - p/2 rads East= + p/2 rads

South = -p rads
The range of radians will be: -p £ radians < +p
B-2.4 Date Tine G oup

B-2.4.1 Definition

Total Bytes = 8, Unsigned Binary
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byte 7 transmtted first ... byte O.
BYTES
7 &6 5 4 3 2 1&0
YEAR MONTH DAY HOUR M NUTE | M LLI SECOND
(1-12) (1-31) (0-23) (0-59) (0-59999)
1997 12 01 07 59 1500
8 7 6 5 4 3 2 1
0000 | 1100 0000 0000 0000 0011 0000 | 1101
0111 | 1101 1100 0001 0111 1011 0101 | 1100
07, CD oC 01 07 3B 05, DC

Exanpl e - 1st Decenber 1997, 07:59. 1.5 seconds
1500 ns = 1.5 seconds.

B-2.5 Order of Data

B-2.5.1 Bi g Endi an Byte Order

Data within STANAG 7023 tables is witten using the Big
Endi an Byte Order Format where the Mst Significant Bit

of a byte is bit 7, the Least Significant Bit of a byte
is bit O.

V5B LSB

1 0 0 1 1 1 0 1

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O

Bi nary Nunber represents 9Dgis Or 15710

Bytes are ordered Mst Significant Byte first, Least
Significant Byte last. E. g. for an 8 byte Field the
ordering woul d be.

[byte 8 MSB][byte 7][byte 6][byte 5][byte 4][byte 3]
[byte 2][byte 1][byte O LSB]
| ncreasing byte ordering in the record ®

B-2.6 ASCI1 (1SO | EC 10646-1)
8-bit ASCII characters are LEFT justified. ASCII fields
are to be used as free text for transm ssion of non-

encoded i rmedi ate i nformati on.

The subset of ASCII characters to be used are the
printable characters plus the NULL, i.e.:
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NULL ($00)
space ($20) to tilde ($7E)

The follow ng string “Hello”
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encoded into an 8 byte w de

ASCI1 field, is represented as foll ows:

H e [ [ 0 NULL NULL NULL
48(16) 65(16) 6C(6) 6Ce) 6F(16) 00¢16) 00(1¢) 00(1¢)
BYTE 7 | BYTE 6 | BYTES5 | BYTE 4 | BYTE 3 | BYTE 2 | BYTE 1 | BYTE 0

VRl TTEN WRI TTEN
FI RST LAST
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Annex C — Abbrevi ations and d ossary
C-1 Abbreviations
ASCl | Aneri can Standard Code for

I nformati on | nterchange
ATO Air tasking Oder
BE Basi ¢ Encycl opaedi a
Cond Condi ti onal Requirenent
CRC Cyclic Redundancy Check
DHT Def i ne Huf f man Tabl es
DI AM Def ense Intelligence Agency
DQT Define Quantisation Tabl es
DRI Define Restart I|nterval
DTG Date Tine G oup
EEI Essential El enents of

I nf ormati on
Encode Encoded Val ue
EO El ectro- Opti cal
EO End O | nmage
FOV Field of View
FRAG Fragnentary O der
GPS A obal Positioning System
Hex Hexadeci mal
| med | medi at e Val ue
| NS Inertial Navigation System
| R Infra Red
| SO | EC I nt ernati onal Standards

Organi sation / International
El ectrot echni cal Conm ssi on

JPEG Joi nt Phot ographi ¢ Experts
G oup

LSB Least Significant Byte

LTA V Latest Tinme of Intelligence
Val ue

Mand Mandat ory Requi r enent

nm MIllinmetre

VSB Most Significant Byte

M| Movi ng Target | ndicator

NaN Not a Nunber

NATO North Atlantic Treaty
Organi sati on

Opt Opti onal Requi renent

RGB Red, Green, Blue

RMS Reconnai ssance Managenent
System
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RN Real Nunber
RST Rest art
SAR Synt heti c Aperture Radar
SOF Start O Frane
SOF Start O Frane for 8-bit
Basel i ne JPEG
SOF; Start O Frane for 12-bit
Ext ended Sequential JPEG
SOl Start O | mage
SOS Start OF Scan
uTtC Uni versal Tine Coordi nat ed
VI H The ratio of velocity to
hei ght. Used to correct sensor
geonetry.
YCbCr 601 Lum nance Chr om nance Col our

Space in accordance with
CCl R601
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Auxi |l i ary data

I nformati on generated by the
col l ection systemto describe al
aspects of the mssion as required
except for the sensor data.

Auxiliary data file

A | ogi cal grouping of auxiliary data.

Byt e Ei ght binary digits (bits)

CRC- 16 An error checking algorithmfor use
on dat a.

Data file The realisation of a Table as a data

stream

Data fil e address

Al l ows each Table to have a unique
address. Used to relate the data file
to a specific Table for decoding

pur poses.

Data fil e nunber

A generation sequence nunber (not
necessarily a transm ssion sequence
nunber) and acts as a counter per
sour ce address.

Data file size

The nunber of bytes in a data file.

Dat a Segnent A segnent that is primarily used for
sensor data files but could al so have
interleaved auxiliary data files.

El ement The smal | est definable sensitive area

of the detector array of a sensor. A
sensor el enment produces an out put
representing the detected energy from
a scene elenment within one single
wavel engt h band to which the sensor
IS sensitive.

Pi xel s are nade form sanpl es
Sanpl es are nmade from el enents.

Pi xel size 3 Sanple size
Sanpl e size 3 Elenent size

Field (picture)

An interleaved part of a frane, e.qg.
a standard TV frane is made up of two
fields. Not all frames use fields.

Field of view (FOV)

The area of coverage of a specific
sensor. Usually stated in angul ar
di mensi ons.

Fragnmentary order (FRAG

An abbreviated form of an “Qperations
(OPS) Order”, generally nore specific
and tinme sensitive.
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Frame A pi xel representation of the ful
FOV of a sensor.

The hierarchy of image sections and
sub-sections is:

SUPER FRAMES are nmade up from
FRAMEs whi ch are nmade up from
SWATHs which are nmade up from

LI NEs.

G nbal s A mechani cal structure that enables a
sensor to reposition itself relative
to the platform

Header A 32 byte table preceding a data

file. Its contents define the
structure of the associ ated data
file.

| nf or mati on Requester

A person who requests information
fromthe m ssion but who was not
responsi bl e for requesting or

pl anni ng the m ssi on.

Li ne

A single row of pixels. A sub-set of
a Frane.

The hierarchy of inmage sections and
sub-sections is:

SUPER FRAMEs are nmade up from
FRAMES which are nade up from
SWATHs whi ch are made up from

LI NEs.

M ssi on Requester

A person who requests a mssion to be
flowm or planned to obtain
i nf ormati on.

Packet

A data structure consisting of a
sync, a header, and a data file.

Pan fram ng sensor

A pan fram ng sensor collects data
sanples while the sensor is in
conti nuous noti on.

Pi xel

A picture elenent. The small est
resol vabl e area of an i mage, either
on screen or stored in nenory.
Sanples relating to the sanme pixe
shall not be spread over nore than
one frame, swath or tile of sensor
dat a.

Pi xel s are nmade form sanpl es;
Sanpl es are nmade from el enents.
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Pi xel size 3 Sanple size
Sanpl e size 3 Elenent size

Post anbl e A collection of auxiliary data files
to enable efficient analysis of the
record. Postanble data files are
optional and may be appended to the
preanble (if possible) or appended to
the data segnents.

Preanbl e The first segnent in a record. The
contents of a preanble shall enable
an exploitation systemto interpret
and act upon subsequent segnents.

RADALT Radar Altinmeter. A radi o ranging

I nstrunment which neasures the

di stance between the instrunent and
the ground or surface |evel.
Typically in the context of aircraft
the RADALT is the "radar altitude"
above ground level, i.e. the actua
hei ght of the aircraft above the
nearest surface vertically bel ow the
aircraft.

Record The top | evel data structure
consisting of all of the segnents.

A record may contain all or a portion
of the data collected during a

m ssi on.

Sanpl e A digital value representing the

out put of one or nore sensor

el enents. The ordering of the sanples
can differ fromsensor to sensor.

Pi xel s are made form sanpl es;
Sanpl es are nmade from el enents.

Pi xel size 3 Sanple size
Sanpl e size 3 Elenent size

Scene el enent An area on the ground that is
proj ected onto a single sensor

el enent of the sensor at a given
instant in tine.

Segnent A segment consists of a set of

i nterl eaved packets of data w t hout
any tinme discontinuities. Segnents
are defined for the purpose of
transmtting related sensor data and
auxi liary data.
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Sensor data

| mage data coll ected by a sensor

Sensor data file

A | ogi cal grouping of data for a
speci fic sensor

Sour ce address

Rel at ed t abl es have the sanme source
address for “high | evel” addressing.

Step fram ng sensor

A step fram ng sensor collects data
sanpl es while the sensor is noved in
a step-stop notion.

Super frane

A col l ection of inmage franes.

The hierarchy of imge sections and
sub-sections is:

SUPER FRAMEs are made up from
FRAMEs whi ch are nade up from
SWATHs which are nmade up from

LI NEs.

Swat h

A sub-section of a frane.

The hierarchy of inmage sections and
sub-sections is:

SUPER FRAMEs are nmade up from
FRAMEs whi ch are nmade up from
SWATHs which are made up from

LI NEs.

A prescribed bit pattern used as a
mar ker to enabl e systens to recogni se
the start of systemspecific data
streans.

Tabl e

The STANAG 7023 docunent ed
representation of a data file.

Tar get index nunber

A uni que nunber assigned to each
target to associate it with rel ated
target information tables.

Ti ck The user defined unit of tine for the
system

Tile A rectangul ar area of a frane
descri bed by the nunmber of |ines and
t he nunber of sanples per |ine.

Tinme tag A counter used by the system The

Tick sets the increnental rate.
Used for time sequencing data.

WARNI NG NOTI CE

Sone tables associated with nmulti-
spectral sensors and inmages are in
their infancy and may be subject to
change in future Editions. These
tabl es have been marked with a
sui t abl e WARNI NG NOTI CE.
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