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1. This Military Standard is approved for use by all Departments
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and Agencies of the Department of Defense.

2. Beneficial comments (recommendations, additions, deletions)
and any pertlnent data which may be of use in 1mprov1ng this
document should be addressed to: Director, Defense Mapping
Agency, ATTN: TI, ST A-10, 8613 Lee Highway, Fairfax, VA 22031-
2137 by using the Standardization Document Improvement Proposal
(DD Form 1426) appearing at the end of this document or by letter.
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1. SCOPE
1.1 Scope. The Raster Product Format (RPF) is a standard data
structure for geospatial databases composed of rectangular arrays
of pixel values (e.g. in digitized maps or images) in compressed
or uncompressed form. RPF is intended to enable application
software to use the data in RPF format on computer-readable

interchange media directly without further manlpulations or
transformation.

Each product category that represents a single instantiation of
RPF, or a family of instantiations of RPF, shall be described in a
separate product specification that makes appropriate reference to

AarA3 nAd 3t nAarA MTT, _CTN_2411.1
this RPF standard and its Companluu standara, MIL-STD-2411-1,

which defines registered data values to be used with RPF files.

1.2 Purpose. The RPF is intended to define a common format
for interchange of raster data between producers of such data in
DoD and users of the data, to help facilitate interoperability
among mission-critical systems.

1.3 Application. The Military Departments, Office of the
ﬂl\ﬁ!v‘h.—‘\w -~& -~ -~ Fham e mon s s b o memm ol bl o~ L P R f\'l..-‘:.. PR ST P - 4
i CcLal y UL U!:Lﬂllbe, U.Lgd 11440 10l11lSs OL Lile JvOlllL Llllels Ol olall,
and the Defense Agencies of the Department of Defense
(collectively known as DoD components) shall use the information

in this standard in preparing and accessing digital geographic
data required or specified to be in RPF.

1.4 Security. This standard is UNCLASSIFIED. The procedures
nd processes presented herein may be used for classified
oce
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2. 1.1 Snerifircatinng ctandarde, and handbnoke, The following

- A o -

specifications, standards, and handbooks form a part of this
document to the extent specified herein. Unless otherwise
specified, the issues of these documents are those listed in the
current Department of Defense Index of Specifications and
Standards (DODISS) and the supplement thereto, cited in the
solicitation (see 6.2).

MIL-A-89007 Military Specification: ARC
Nirdirios2ed Ractrar Rranhirc
Digitized Raster Graphics
(ADRG)
MIL-A-89027 Prototype Specification for ARC
Digital Raster Imagery (ADRI)
MIL-STD-2407 Military Standard, Vector
DA D emmn - /trpe
L'LUUU\_L rviriunadc \vrr)
MIL-STD-2400 Military Standard, Text Product
Standard (TPS)
MIL-STD-2411-1 Military Standard,
Registered Data Values for
Raster Product Format
MIL-STD-2411-2 Military Standard,
Integration of Raster Product
Format Files Into the National
Imagery Transmission Format
(Unless otherwise indicated, copies of federal and military
specifications, standards, and handbooks are available from the
CranAavyAseats Anrm NAasvaimarnt o I'\'-Anv- ™NAa~lr D1 A~ AT TNAN DA a v~
wLQlildQ AL dlAL AL AV UL UWINTLIL O \Jid Ui AITON, D.Lus - ®*Ls, YAV} NULDALID
Avenue, Philadelphia, PA 19111-5094).

The following specifications, standards, and handbooks form a part
of this document to the extent specified herein. Unless otherwise
specified, the issues of these documents are those listed in the
current Department of Defense Index of Specifications and

A o A o

Standards (DODISS) and the supplement thereto, cited in the
cenliritarimnn (can £ 2)
P\ e e Nt e o WA e A NSAA A= S = AS AN 7oy )
DMA TR 8350.2 Defense Mapping Agency
World Geodetic System 84, 2d
Edition
-2-
WY LAS TR L WO VA\ACL Ao VSGilIld\w AT . WA AdAJiI\L A VAL . VVA) I A T\ V4Ii AL A TLI D, y 4d 7 &L w\JIl w\J/ a4 N
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DMA TM 8358.1 Defense Mapping Agency
: ﬁatums, Ellipsoids, Grids, and

brlﬂ Reference Dchelle

(Unless otherwise indicated, copies of federal and military

specifications, standards, nd handbooks are available from the
Defense Mapping Agency, ATTN: PR, ST A-13, 8613 Lee Highway,
Fairfax, VA 22031-2137).

2.2 Non-Government publications. The following document(s)
form(s) a part of this document to the extent specified herein.
Unless otherwise specified, the issues of the documents which are
DoD adopted are those listed in the issue of the DODISS cited in

the solicitation Unless otherwise specified, the issues of

B aAhw s wiawawas e oo N b = A ]

documents not listed in the DODISS are the issues of the documents
cited in the solicitation (see 6.2).

ANSI 3.41-1974 American National Standards
Institute
Code exte on hnigi for

ns
use with th

character set of American
National Standard Code for
Information Interchange

ANSI/IEEE Sstd. 754-1985 Institute of Electrical and
Electronlc Englneers

TEEE 1003.1 ' Institute of Electrical and
Electronic Engineers
Portable Operating System
Interface for Computer

Environments
ISO/IEC 10149 International Standards
Organization
Information technology -- Data
interchange on read-only 120 mm
optical data disks (CD-ROM)
ISO/IEC 10777 International Standards
Organization
TrmfFAarmarsAAarn rarhrnAal s
4dddviinao iLVviil L.c\..uuud.ugx
4 mm wide magnetic tape 2.2
cartridge for information
interchange
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ISO/IEC DIS 10089 International Standards
Organization
130mm read-writeable optical
media cartridge

ISO/IEC DIS 11319 International Standards
Organization

Information technology

8 mm wide magnetic tape

cartridge for information

interchang
C

Tnl 2 mm )

Helical scan recording

ISO/IEC 13346 Volume and File Structure of
Write-Once and Rewriteable
Media Using Non-Sequential
Recording for Information

Interchange
TBD CD-Recordable Standard
(Application for copies of ANSI and ISO documents should be
addressed to the American National Standards Institute (ANSI)
Inc., 1430 Broadway, New YORK, NY 10018.)

(Non-Government standards and other publications are normally
available from the organizations that prepare or distribute the
documents. These documents also may be available in or through

T s ; .
libraries o r informational services.)

2.3 order of precedence. In the event of a conflict between

the text of this document and the references cited herein (except
for related associated detail specifications or specification
sheets) the text of this document takes precedence. Nothing in
this document, however, supersedes applicable laws and regulations
unless a specific exemption has been obtained.




3. DEFINITIONS

This section is not applicable to this standard.
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4. GENERAL REQUIREMENTS

.............. E o amm

a. The RPF shall be a general, adaptable format to
' . sed or uncompressed form such —

2 -
Ao .

(1) non-polar and polar raster maps transformed from
DMA's ARC Digitized Raster Graphics (ADRG) maps, as specified in
MIL-A-89007; and

(2) imagery transformed from ARC Digital Raster Imagery
as specified in MIL-A-89027.

x
]

o) RPF data recorded on random accece intercrhanae media
& . ANVe & o Y\ e AN A AL xS o CASANANSBLL ANV v D - d A\ N A \-ﬂ‘lul‘gg A8 A A LA

shall be usable online at the user's discretion. The data
structures must enable the user to process the data efficiently,
whether it is used online or imported into the user's system,
without further algorithmic transformation. The user may be
permitted to relocate or reformat parts of the data to accommodate

the needs of the receiving system. However, all such processes

chall la ~AAamemlaraley ~awsravycshla. & . ~ Y A
ollald LT LUHy;CLCLy lTcvociosliUulTw il UuUSCL olladll D dble U
the original data on the interchange media by processing the
relocated or reformatted data if necessary.

c. RPF shall accommodate new editions and updates to
existing editions of data.

d. The RPF data structure shall enable receiving system
software to be built with backward compatibility. That is, when
receiving system software is constructed to read and process a
given type of RPF data, it shall be capable of reading and
processing that data type even if the RPF standard changes after
the software is written, and if data of the given type is

subsequently recorded in accordance with the changed standard.

e. RPF shall be integrated into the National Imagery
........... | - o N1 T e AAaE S emmd e WETT oOMmM™_2A171 o]
lld“bmlbblu“ rorllliiac \iNL11r) adb> Ul llled 11l Mliu-ollU~<44ll~— <&
4.1 Accuracy The accuracy of 1nd1v;dual RPF-compat;ble data

4.2 Datum. The horizontal datum for RPF data shall be WGS-
84, as defined in DMA TM 8350.2.

The vertical datum for RPF data shall be as defined in individual
roduct specifications.

T

4.3 Notation.

4.3.1 QNumbers. All numbers defined herein shall be given in
decimal notation, unless otherwise stated.

s o e b o e P N N e B e N W s e T AT J " N MMAANALA G WRRS ] 2 WRASWA SewmeAwmeS W W emEs v ¥ v = ® v



A number N given in hexadecimal notation shall be written as (N)H.
A given hexadecimal digit may have any of the values (0, 1, ... 9,
A, B, ...F).

4.3.2 FEile structure. The fi
employ the following notations:

e structures given in section 5

[

<x> denotes an elementary field composed of bytes. Every byte
field in this standard will be defined in terms of its data type,
length, and domain.

/x/ denotes an elementary field or subfield composed of bits.
Every bit field or subfield in this standard will be defined 1in
terms of its data type, length, and domain (range of values).

[x] denotes a directory, file, or record -- i.e. a group of
logical elements -- that is composed of ordered collections of
fields and other groups of logical elements.

{x} denotes the start of a “level" of one or more elements in an
ordered sequence. Each sequence of elements composing a file
shall have an assigned numeric level {x}, where x = 1, 2, 3,
... When a given group in a sequence of elements at level
composed of subordlnate elements, the sequence of subordina
lements 1 level {x+1} Th uctur
ile and ;d is shown as an Qrdered indented f it
component parts, beginning with a level number. The structure of
each directory is shown as an unordered indented list of its
component parts, beginning with a level number. Each level of
Iindentation corresponds to a level of subordination. For example,

for a directory,

X
e

eac
“as

L -
(™)
/7]

—

(T o~

ol
i
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n O

jo ) (D
W0
=
(g g

O

i~ (D

[directory 1)
{1} (unordered)

[file 1]

[file 2]

[directory 2]
indicates that ([directory 1] contains [file 1], [file 2], and
{(directory 2], in any order.

Each file is defined completely in terms of its records and
fields, recorded in the exact order indicated. For example:
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(file 1]

{1}

<field a>

<field b>

[record 1)
{2}
<field c>
<field d>

(1)

[record 2]
{2}
<field e>
<field f>
<field g>

indicates that [file 1] is composed of <field a>, followed by
<field b>, followed by [record 1], followed by [record 2].

In turn, [record 1] consists of <field c> followed by <field d>;
(record 2] is likewise composed of <field e>, <field f>, and
<field g>, in that order.

In the figures that define the RPF file structures, the complete
entry for a field will include its name, data type, and length in

the format:

<field name>,data type:length or
/field name/,data type:length

The "data type* shall be a four-character abbreviation, as
specified in TABLE 1 and 4.4.2 below. The "length" of a fixed-
length byte field shall be an integer (number of bytes); the
*length* of a fixed-length bit string shall be an integer (number
of bits); the "length" of a variable-length field shall be

I
designated as ®*var®. For example,
{51
1L~
[record 3]
{6}

<field h length>,uint:4
<field h>,asci:var
<field j>,asci:7

/field k/,bits:12 (2)

indicates that [record 3] has the components <field h length>,
<field h>, <field j>, and /field k/. Of these, <field h length>
is a 4-byte unsxgned integer (which also defines the length in
bytes of <field h>); <field h> is a variable-length ASCII
character string; <field j> is a 7-byte ASCII character string;
and /field k/ is a bit string, 12 bits long, which occurs twice.
or field <x> or field /x/ may be repeated.

Any logical group [x]
In general, the directories and files contain repeatlng groups of
elements. Directories may contain repeating groups of files and
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TABLE 1. Data Types and Their Abbreviations.

Allcanmers A b o men fasomma

Al Ccvialdoull tUusScTcu

Data Type in defining data

structures)

ASCII string asci
Bit string bits
Byte string byte
Boolean bool
Integer (signed) ints
Integer (unsigned) uint
Real real

other directories. Files may contain repeating groups of records
and fields.

when an element occurs exactly once, it is shown on a line by
.»nn'!l-‘ vrrs it Frrvtrhar alabhAarariAn WALrawtray whan an alamant e
LLOTIIL WJLLIIVUL A UL CiIlTL CThQVULIQLALL . LMIVWT VoL ¢ WAl Cid CRed CATIHICiIE &
to be repeated, the range of repetition is shown in parentheses
following the name of the element. For example,
[record 1] (1, ... 5)
[record 2]
1nd1cates that [record 1] may occur 1, 2, 3, 4, or 5 times, but
vvvvv A D1 Ammrsen Avasmtlear Arme~a Mha vyarnatritrs~Aan Af a2 ~rrAavm amnliac
lLCbULu &) ULLULD TAQLLLY wvViIiLT. 4iiT LTPTLALLLVIL UL Q YiUvup .l.lllkld-d-‘-g
a repetition of each of its component parts, in turn. Note that
components of any group may have their own repetition ranges as
well. For example,
(4}
[record 1} (1, ... many)

e

{5}
<field a>,uint

12
<field b>. agci:8 (1 3)

AR S R R A A=A N—- LR

<field c>,byte:1 (32)

indicates that [record 1] occurs at least once, but can repeat an
indeterminate number of times. Each occurrence of [record 1] will

entail one occurrence of <field a>; 1, 2, or 3 occurrences of
<field b> {(each 8 bytes long); and 32 occurrences of <field c>,
which is a byte string one byte long.

nt in some instances and not in

on begins at 0. For example,

<field a>,real:4 (0, ... many)
<field b>,real:4 (0, 1)

TA PN NN Y Y N s P



may be

indicates that <field a>, a 4-byte floating- p01nt numne .
14 b> _may

omitted entirely, or it may occur
be omitted as well, bi
i

as weuild,
nAaAd
d o \ 4

3 G
o 0
3
- £

~
Or
al
el

= M
v cr
ol
A1}
(aghe

O cr
v ¢
wn
L

S u
avEra [ of
CANALC -

9 ﬂ

e 1
~ - o
ve - i o 44

*

4

A directory may be composed of (contain) files and other
directories. A file may be composed of records and fields. A
record may be composed of fields and other records. Every
occurrence of an [x] constitutes one occurrence of each of its

component parts.

4.3.3 Other notaticn. The symbcl *"::=" means "is defined as.
For example, the phrase
<x> ::= a 4-byte ASCII character string . . .

is equivalent to saying that <x> is defined as a 4-byte ASCII
character string.

4.4 Logical recording formats.

1 ni+t and hutrsa Ardoar

A A
=z.3 A e ShAANA L BCY S Sk Nldn b St

a. The default method of recording numeric (i.e. integer
and real) data on interchange media shall adhere to the *"big
endian® convention as specified in 4.4.1.2 below. However, a
given producer and a set of users may agree to exchange data in
*little endian* fashion as specified in 4.4.1.1 below to optimize
performance of a particular rece1v1ng system. The default byte

¢ data fields in a given p

b1
S
nroduct qnpr1f1oat10n-

b. Non-numeric data (e.g. pixel arrays or ASCII character
strings) shall be recorded in the order in which the data is
generated; the leftmost character shall always be recorded and

read first.

c. The most significant bit in each byte of every field,

regardle,s of data type, shall be recorded and read first. and
su cce551ve bits shall be recorded and read in order of decreasing
significance.

4.4.1.1 Little endian. In little endlan format, the least

significant byte in each numeric field shall be recorded and read
first, and successive Dyces snall De recorded and read in order of
increasing significance. That is, if an n-byte field F is stored
in memory beginning at address A, then the least significant byte
of F cshall be stored at A, the next at A+l, and so on. The most
significant byte shall be stored at address As+n-1.

4.4.1.2 Big endian. In big endian format, the most
significant byte in each numeric field shall be recorded and read
first, and successive bytes shall be recorded and read in order of

-10-

ST cS oSS T T T I Y = - I T o il - a7V -Ta R R T <Y -
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decreasing significance. That is, if an n-byte field F is stored
in memory beginning at address A, then the most 51gn1f1cant byte
PRy | A—.

of F shall be stored at A, the next at A + 1, ana SO oOr The
ieast significant byte shall be stored at address A + n - 1.

4.4.2 Data types. Each field defined in section 5 below shall
have one of the data types listed in TABLE 1 and specified in
4.4.2.1 through 4.4.2.7 below.

4.4.2.1 Sigpned integer. An N-byte signed integer field,
containing B = (8 * N) bits, shall represent positive numbers in
the range

A

(YN | 1
1y T 4

...l

N & . « D IR - T
V a3 A 3 |o \D -

the usual binary fashion and negative numbers in the range

in the usual binar S
(-1) * [2 ~ (B -1) - 1] £ x s -1.
;g twos complement form. That is, - Ix| shall be represented by
(Z ~ B) - ixi in binary notation.
The number tha th wos complement of [2 ~ (B - 1)] shall be

t is e t
reserved as a null value.

Note: ~ denotes exponentiation.

For example, in a 2-byte signed integer, positive numbers are
represented in the range 0 £ x £ 32,767, and negative numbers in
the range -32,767 £ x £ -1. The hexadecimal number (8000}H, the
twos complement of -32,768, will be reserved as a null value in a
2-byte signed integer.

Signed integer fields in this standard shall be defined as l-byte,
2-byte, or 4-byte signed integers, with the following null values:
1-byte signed integer, (80)H; 2-byte signed integer, (8000)H; and

IAAAAN

4-byte signed integer, (8000 O000)H.

4.4.2.2 TmeiAnarl Tntaoamor A N-hste 11ingiloane
.4.2. . An N-byte unsigned integer field
containing B = (8 * N) bits, shall represent positive numbers in

the range
0€£x< (2 "B) -2
in the usual binary fashion.

The number (2 ~ B

e ntrtharirica ana
ao WVLidGhd Whho gy‘

) 1 shall be reserved as a null value, except
s fioeAd h

For example, in a 2-byte unsigned integer, positive numbers are
represented in the range 0 € x £ 65534. The hexadecimal number
(FFFF)H, corresponding to 65,535, will be reserved as a null value
in a 2-byte unsigned integer.

-11-
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4.4.2.3 Real Value. Real value fields shall be defined as 4-
byte (single-precision) and B8-byte (double-precision) floating-
point numbers, defined in accordance with ANSI/IEEE STD 754-1985.
Using the data structure notation specified in 4.3.2 above, a -

£ _ Y1 _

<real value field> is defined as follows:

{1}
<real value field>
{2}
/sign bit/
/biased exponent/
/fraction/
(i1} In a 4-byte real value, Bit 31 shall be the /sign
bit/; Bits 30 through 23 shall constitute the /biased exponent/;
and Bitgs 22 through 0 shall constitute the /fract_o /. The number

L=t L e W ges W =-2C o=

represented by a 4-byte <real value field> shall be

x = [(-1) ~ /sign bit/) * [2 ~ (/biased exponent/ - 127)] * [1 +
/fraction/]

where:
/sign bit/ ::= 0 where <real value field> represents a positive
number, and ::= 1 where <real value field> represents a negative
number.

/biased exponent/ ::= an integer in the range 0 to 255; when the

bias is subtracted, the actual exponent represented is in the

1977 e~ .10
Lallye ~d<4L/ LU *140.

/fraction/ ::= a number in the range 0 to {1 - [2 ~ (-23)))}. The

Qéiﬁé'éé"ihe most significant bit of /fraction/ is 2 ~ (-1) and
the value of the least significant bit is 2 =~ (-23).

The values plus and minus zero shall be represented as follows:

/biased exponent/ ::= 0
/ Foamt-s~An/ s o= N
/7 dd Gl v d\Jid/

= v
/sign bit/ ::= 0 to rep

r
::= 1 to represent a value of

0.

esent a value of +0, and /sign bit/

The values plus and minus infinity shall be represented as
follows:

Tl mmmsdl meremomen - 1 - o] 4§ =

/rdadtlu CApuillClivy/ « o= LII

/fraction/ ::= 0

/sign bit/ =0 to re prese"t plus infinity and /sign bit/
= 1 to represent minus infinity.

Null values in 4-byte floating-point data fields shall be coded to
equal plus infinity, as defined above.

-t 21 1T I« 11 £~4% 101311 1 S oo P r
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The value *“not a number* (NaN), resulting from an invalid
operation on a floating-point number (such as divide by zero),

shall be represented as follows:

/biased exponent/

/fraction/ > 0
/giaqn bit/ ::= 0 or 1

7 S aNgis Ara .

o} = =4
L0

(2) In an 8-byte real value, Bit 63 shall be the /sign
bit/; Bits 62 through 52 shall constitute the /biased exponent/;
and Bits 51 through 0 shall constitute the /fraction/. The number
represented by an 8-byte real value shall be

x = [{-1) ~ /sign bit/} * [2 ~ {/biased exponent / - 1023}] * [1 -+
/fraction/]}

where:

/sign bit/ ::= as defined in 4.4.2.3(1) above;

/bi ased exponent/ ::= an integer in the range O to 2047; when the
bias is subtracted, the actual exponent represented is in the
range -1023 tc 1024

/fraction/ ::= a number in the range 0 to {1 - [2 ~ (-52)]}. The

value of the most significant bit of /fraction/ is 2 * (-1) and
the value of the least significant bit is 2 ~ (-52).

The values plus and minus zero shall be represented as follows:

/biased exponent/ 1= 0
/fract;gn/ 1= 0
/sign bit/ ::= 0 to represent a value of +0, and /sign bit/

:= 1 to represent a value of -0.

The values plus and minus infinity shall be represented as
follows:

:= 0 to represent plus infinity and /sign bit/
o represent minus infinity.

L}
[
ct

Null values in 8-byte floating-point data fields shall be coded to
equal plus infinity, as defined above.

The value *"not a number®” (NaN), resulting from an invalid
operation on a floating- -point number (such as divide by zero),

shall be represented as follows:

IR abhaatamizP Db Ealta) el " TaleabhalTeo B EaleaanVs
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4.4.2.4 ASCII Character String. An ASCII character string
field shall comprise one or more bytes, each coded in accordance
with ANSI 3.41-1974 , section 6. Each ASCII character string
shall be left justified and filled with trailing SPACE characters
unless otherwise specified. An ASCII character string of all
spaces will indicate a null value.

A A 99 D+ CHrersma 2 WMat atrrarna Fia01A ahall ~Amrnrica Ana Ay

2.2.4.J F-PRIEN-1B W IR A bit SLL Ay 1dTaU Siladd CULLIPL ADST Ulic Ui
more bits -- not necessarily a multiple of 8 bits, which would
constitute a byte -- in which each bit, named in accordance with

4.3.1.e above, shall be coded with the values 0 and 1 an
interpreted independently of every other bit in the field.
Alternatively, a bit string may be composed of groups of bits,
with each group coded and interpreted independently of every other

group in the string.

4.4.2.6 PByte String. A byte string field shall consist of one
or more bytes whose encoding is determined by a given product
specification but not specified in this standard. For example, a
given product specification may interpret a field -- that is
specified as a byte string field herein -- as an integer, an ASCII
string, a real value, or as a unique type, i.e. one that is not
defined herein, depending on the nature of the product.

A A D " DA~ AAm A DA~nlaarm FiAa1A ahall A & Arna_twrtra £33 a4a1A

4 .% .4.17 RO LCAll . A DOULEdll L4141l Dlidiad T a LViie~0DyLTe Litciu
coded as follows: {(00) hexadecimal ::= false; (FF) hexadecimal ::=
true. No other bit wvalues shall be coded

4.5 Recording standards. To guarantee interoperability

between originators and receivers of RPF data, it is intended that
the data will be recorded on high-density random access and
sequential media defined by international standards.

Aot o wmomey a1~ A wvnrmavAAa ~— o~ R Y=Y, E Y ~ -~ . ers o~
RPF data may also be recorded on other nedia for archiving, for
internal use in a system, or for 1nterc..ange in accordance with
agreements that may be reached between a given originator and a

given group of receivers; however, in such cases interoperability
shall not be guaranteed for third-party receivers who are not
parties to such agreements.

4.5.1 Medis. RPF data shall be recorded as specified herein

on any of the media types described below. Other standard media
may be added iﬁ the future to reflect progress in recording media
technology.

4.5.1.1 Compact Disk/Read-Onlv Memory (CD-ROM). The data

shall be recorded on read-only 120mm optical data disks as defined
in ISO/IEC 101489.

-14-
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4.5.1.2 Erasable optical disk. The data shall be recorded

using a continuous composite servo tracking method on 130 mm

-~

(5.25-in.) erasable optical disks (EODs), as defined in ISO/IEC

DIS 10083.

The User Zone on each EOD shall be formatted as defined in ISO/IEC
DIS 10089, Sections 16 and 17, with 512 bytes per sector.

4.5.1.3 8mm Magnetic tape cartridge. The data shall be

recorded on 8mm wide magnetic tape cartridges manufactured in
accordance with ISO/IEC DIS 11319.

P T B S S oy

4.5.1.4 4mm Digital audio tape. The data shall be record ed on
4mm wide magnetic tape cartridges manufactured in accordance with
I1SO/IEC DIS 10777.

4.5.1.5 compact Disk/Recordable (CD-R). The data shall be

T e s e A&

recorded on 120mm optical data disks as defined in TBD.

4.5.2 Yolume and file structures.

a. The volume and file structure for data recorded on

CD-ROM and CD-R shall be as defined in ISO 9660.

el = )

Note: The nature of the IS0 9660 CD-ROM stan

platforms will present the files and directory names dlfferently
As an example, although the files are written to the CD-ROM in
upper case (as defined in the standard), some file systems will
present the data in lower case letters. 1In addition, the
following differences in the presentatlon of the file and

directory names may also appear on various platforms:

=1V L ¥ 3

L'S

h‘ s e e

lenames

~

1 ;1

. Filenames without extrensions may be appended by a single
period (.) or with a period-semicolon-1(.;1).

The table of contents file for RPF products includes the
pathnames to the frame files The pathnames and frame files in

the table of contents file are written in upper case, and the
directory delimiters are given as forward slashes (/). Developers
of software for CADRG will be required to understand the format of

the pathnames in the table of contents file, as defined in this
section, in order to properly use the table of contents file.

b. The preferred volume and file structure for data

recorded on read-write and wrlte -once/read-many random access
media (i.e. disks) shall be the Non-Sequential Recording Format,
as defined in 1SO 13346.

-15-
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c. User data on sequential media (i.e. tapes) shall be
formatted in accordance w1th the extended tar format, as defined

L gpy TNAND 1 e
in IEEE 1003.1, paragraph 10.1.1.

4.5.3 Directorv structures. The overall

___________ 1e overal
of directories shall be in accordance with Se
Standard 1003.1.

orma
io

t <
n 5 of IEEE

£
ct

A given random access volume shall contain the following directory
structure:

r___ -

{rpf root dir
111 -

-t s - = v eaw T aswa

[lookup table dlrectory] (0, 1)

{2) (unordered)

[external color/grayscale file] (1, ... many)
{1} (unordered)
[frame directory] (0, ... many)

{2} (unordered)
-— - - 1A ¥ a) -~ ey
ubord’naté é'

4.5.4 Eile and directory pnaming convention. The unqualified
name of each RPF file shall be in the industry standard *8.3*
format: up to 8 alphanumeric characters, followed by a period,
followed by an extension of up to three alphanumeric characters.
The unqualified name of each RPF directory shall be up to 8
alphanumeric characters.

n ry
H

(S

({1}

O

ot .

P

,

| o

volumes

™

4.5.4.1 Directories. Directories on RPF interchange

are intended to help locate the data on a given interchange
volume. At the discretion of the implementor, receivers of the
data may relocate the directory tree found on the interchange
media anywhere within their own file system hierarchies for
processing.

The [rpf root directory] on a given volume shall be

a.
named "RPEF* Every RPF volume shall have an [rpf root directoryl

2aGEGT N H . vV T4 y Sestam m sala Ve Teaa A X A P ¥

plus at least one subordlnate [frame dlrectorvl or [lookup table
directory].

b. All {[external color/grayscale filels shall be stored on
the interchange media in the *"RPF/LOOKUP* directory.
in a separate directory

A

> u
hlerarchy under the RPF directory. The producer shall determine a
e hiera ical structure, the name of each

dlrectorv at each level in the hierarchy in a given volume, and a
method for assigning [frame filels to specific directories. Each
[subordinate frame directory] shall have the same structure as the
[frame directory]. Each [frame directory] shall contain at least

-16-
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one [frame file], in the [frame directory) itself or in a
(subordinate frame directory].

4.5.4.2 Table of contents file. The [table of contents file]
shall be named °*A.TOC"; its pathname on the interchange media
P P i | ) SN ADDE /A mMANe
Slialld DT RN /M. UL .

External color/agravscale files.

a. All [external color/grayscale file] file names shall be
logically coded as follows:

[file name]

<reference designator>,asci:4
<period>,asci:l
<extension>,asci:3

b. The file name described in 4.5.4.3.d4 below shall also
be recorded in the [header section] of the given [external
color/grayscale file].

c. A central authority (i.e. DMA) shall assign each
producer of RPF [frame filels a block of <reference designator>
*numbers® for its exclusive use. Each producer shall be

responsible for generating a <reference designator> value that
makes the [file name] unique for each [external color/grayscale
file] that it produces.

a LT mmen o Al VT mmemb o S oem ~ €AYV mersovm~y VAo
d. ([file namels shall contain the following logical
elements, listed in alphabetical order:

"LuT*".
(2) <period> ::= a 1l-byte ASCII character field ::= "."
{(3) <reference designator> ::= a 4-byte ASCII character
field chosen to make a given file name unique. Each byte of
<reference designator> shall have one of the following possible
values: capital letter, A through Z, excluding I and O. The

<reference designator> may be regarded.as a radix 24 number that
can be assigned any of 24°4 possible values.

4.5.4.4 Frame Files.
a. All

[file name]
{1}

<reference designator>,asci:8
<period>,asci:l

-17-
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<data series and zone>,asci:3

k ll‘}'\b “’ 1 = nnama Anoﬂv"‘ hﬂA ho’ e\ " Oh§1 1 a2 1 omn ha rnnr\v‘AnA \.'l
& . 4 11T L AdAT JIAQIUNT UWUTOLWLL LUTWU VT AUVUW Dlilddd Qliowvw JUToT A TLULUL UTNA 42
the [header section] of the given [frame filel
he [header section) oI the given |[Irame fllej.

c. A central authority (i.e. DMA) shall assign each
producer of RPF [frame file]ls a block of <reference designator>
*numbers*® for its exclusive use. Each producer shall be
responsible for generating a <reference designator> value which,
combined with a gzven <data series and zone> shall make the [file

cem S e a —am <1 A
name] unique for each [frame file].

d. [file namels shall contain the following logical

elements, listed in alphabetical order:

(1) <data series and zone> ::= a 3-byte ASCII character
field indicating the data type of the given file, encoded as

specified in MIL-STD-2411-1, section 5.1.5.

2 rmorinAs s o= a2 T-_hsta ASCTT rharartay fi21A4 - 4 -
- \yc& - A~ > o - (=3 e U‘x A Ex YA S N widGaAd LA T 4 LS = A o o - .
(3) <reference designator> ::= an 8-byte ASCII

character field chosen to make a given file name unique for a
given <data series and zone> value. Each new, replacement, and
update [frame file] shall have a unique reference designator for a
given value of <data series and zone> Each byte of <reference

ues:LgnaLor> shall have one of the .LUJ..Luw.Lug pUbb.Lu.Lt: values: any

digit from 0 through 9; or any capital letter, A through Z,
excluding I and O. The <reference designator> may be regarded as

a radix 34 number that can be assigned any of 34° 8 p0351ble
values.

v
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& 1 RPF concente. The RPF is designed to accommodate digital

map and image products in compressed or uncompressed form for
interchange between producers of the data such as DMA and users of
the data in the mllltary services. The following concepts
pertaining to the construction and use of RPF files are described
below: accommodation for compressed and uncompressed data; use of

frames, subframes, and masks; transparent pixels; updating and

replacing t11es, backward compatibility; relationship of RPF to
the Vector Product Format and the Text Product Standard; packaging
standards; and the relationship of the RPF to its companion
standard for registered data values.

5.1.1 Compressed and uncompressed data. The essence of an

uncompressed RPF data file is a matrix of data element values such
as color values in a digitized map or grayscale values in a
grayscale image. For a compressed RPF data file, the matrix of

N - = r J. PR e mmonm esenl 1 _AAfe
element values can be decompressed by some well-defined algorithm
to recover a corresponding matrix of color or grayscale values.
The producer is responsible for compressing the data using an

u51ng it in a meaningful way. This RPF standard does not specify
specific compression or decompres31on algorlthms, it 51mply

provides a data structure that will accommodate the element val
and the accompanying information, such as lookup tables and

parameter lists, that the user needs to perform the decompression.
The product specification for a given RPF-compatible product type
will contain the details.of applicable compression and
decompression algorithms.

5.1.2 Frames and subframes. In general, the matrix of data in
a given [frame file] will be organlzed into a matrix of subrrames,
each comprising, in decompressea form, a fixed number of data

lements (e. g 256 x 256 pixe n a typical map [frame file]). A

i
ty composed of a matrix of such
su ).

g4 11 h
’ VY o oA
subfram

0 o

E >4
e

"

pi
b

a. Each frame shall provide information about a given

geographic area defined in the {[coverage section] of the [frame
file). 1In a series of frames of identical size and scale in a
given geographic zone, each frame can be distinguished from the
others within the series by simply naming one of its four corners.
By convention, the southwest (lower left) corner will be used to

characterlze a frame in sagh é context. For example, the
<geographic location> defined for a [frame file] in a [frame file
index record] in the [table of contents file] (see 5.2.1 below)
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will be the location of the southwest (lower left) corner of the

ffyrama el
L &4 QGane =91

’-l

b. Each boundary rectangle defined in the [boundary
rectangle section] of a [table of contents file] will act as a
logical container for a rectangular *virtual matrix* of frames
(see 5.2.1 below). Individual frames may be referenced by their
(row, column) position within such a matrix.

(1) By convention, the southernmost (lowest) row of
rix shall be Row 0, and row numbering shall

r =] 2
increase in the northerly (up) direction. 1In a matrlx with N
h

(2) Similarly, in a matrix with M columns, the
westernmost (leftmost) column in such a matrix shall be Column 0,
and the easternmost (rightmost) column shall be Column M-1.

c. The frame itself will act as a logical container for
r more subframes, arranged within a rectangular matrix (see

one o

5.1.2 above and 5.2.2 below). Individual subframes may be

referenced by their (row, column) position within such a matrix.
(1) By convention, the northernmost (top) row of every

subframe matrix shall be Row 0, and row numbering shall increase

in the southerly (down) direction. 1In a matrix with N rows, the

southernmost (bottom) row shall be numbered Row N-1

(2) Similarly, in a matrix with M columns, the
westernmost (leftmost) column in such a matrix shall be Column 0,
and the easternmost (rightmost) column shall be Column M-1.

:-s\ PP T RN - [ G <P £217 1 emmem  mmmmembmesr mish L emrmmmam Akal ) N

{(3) Within a [frame file], non-empty supirames Snaii D€
recorded in row major order, beginning with Row 0, Coclumn C.
(Empty subframes shall not be recorded.)

d. Likewise, the subframe will act as a logical container
for rows and columns of /image code/s representing pixels in
compressed or uncompressed form, arranged within a rectangular
matrix (see 5.2.2 below). Individual /image code/s may be
referenced by their (row, column) position within such a matrix.

orthernmost (top) row of every

(1) RV t+
N\ -7 ~y -~ aae 7
/image code/ matrix shall be Row 0, and row numbering shall
down) direction. In a matrix with N
t

increase in the southerly

rows, the southernmost ( om) row shall be numbered Row N-1.
(2) Similarly, in a matrix with M columns, the

westernmost (leftmost) column in such a matrix shall be Column O,

and the easternmost (rightmost) column shall be Column M-1.

shall be recorded in row major order

-—aa

w
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5.1.4 Transparent pixels. In general, each image data point
in a subframe will represent the color, intensity, or value of a
variable that characterizes the given point. However, in some
cases, data may be missing, or not available at a given geographic
point in a subframe. 1In such cases, a so-called “"transparent
pixel® or *null®" value shall be assigned to the data at the given

nt pixels as null wvaluesg, and

point; users shall treat transparent pixels as null values
not as numeric qQuantities. (See ;he related discussion of null
values in 4.4.2.2 above.) A specific RPF-compatible product type

that use compressed [frame filels may contain a product-specific
method of designating parts of the compressed data that represents
transparent pixels, or a product-specific method of designating
output (decompressed) transparent pixels, or both.

5.1.5 FErame and subframe masks.

a. As noted in 5.1.3 above, a frame is a logical container
for one or more subframes. When a frame is composed of multiple
subframes, some subframes may contain data and others may not, at
a given time. The non-empty subframes shall be recorded on the

interchange volume, and the empty subframes shall be omitted.
e

Therefore, a mechanism is needed to designate which subframes are
present and which (if any) are omitted from the interchange

volume.

(1) As noted in 5.1.3 above, the non-empty subframes
shall be recorded in a contiguous sequence in row major order.
I1f, for example, a frame contains a matrix of 3 x 3 variable-
length subframes, and the subframes for (Row 0, Column 0) and (Row
1, Column 2) are empty, then the iengtns of the recorded and

— Ll s =l acce e mMAMTEIY D

unrecorded subframes mignc be as shown in TABLE 2.

TABLE 2. Example of subframe lengths.

Sub- Sub- Subframe Length |Cumulative
frame frame Length

Row Column

0 0 (0)H (0O)H

0 1 (0000 1100)H (0000 1100)H
0 2 (0000 1200)H (0000 2300)H
1 0 (0000 1400)H {0000 3700)H
1 1 (0000 OFO0)H .1 (0000 4600)H
1 2 (0)H (0000 4600)H
2 0 (0000 OCO0})H (0000 5200)H
2 1 (0000 OEOO)H (0000 6000)H
[ 2 2 (0000 1100)H (0000 7100)H

(2) When a [frame file] is recorded with one or more
empty subframes, the [frame file] shall include a [subframe mask
table] that relates the row and column number of each subframe to
the address (byte number) of the /image code/s comprising each
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(3) The mask will consist of an array of <subframe
offset> entries, in row major order, one for every subframe in the

frame, whether or not it is empty.

(4) If a subframe is not empty, its <subframe offset>
entry will be the address of the first byte of the subframe,
measured from the beginning of the [spatial data subsection] in
the [frame file]; if the
recorded), its <Subframe offse

-

P Y ~eraos

T
In the example cited above, th

[subframe mask table] will be as shown in TABLE 3. In the gi
example, the entire length of the [spatial data subsection]
(recorded in the [locatlon section]) containing the seven recorded
subframes will be (7100)H. Using the information recorded in the
[location section], the user will be able to calculate the length

of Subframe (2, 2) as (1100)H. Similarly. using the <subframe

Y Y L —

4
£
v
-
3 <
Y

offset> aata in TABLE 3, the user will be able to calculate the
L [P T el mbliacn mder emmammarnAdaAd Al EamamAaAn ™A Avamnm] A L Y=Y
lernguins UL LIl ULHgl S1X Iclulldgtu dSuviiadies. rul Taaiipic, Liic
length of Subframe (1, 1) = (4600)H - (2700)H = (OF0Q)H
TABLE 3. Example of [subframe mask tablel entries.
<subframe

Subframe |Subframe |offset> value

ROW Column

0 0 ({FFFF FFFF)H

0 1 (0000 0000)H

0 2 (0000 1100)H

1 0 (0000 2300)H

- - ¥ aVYa¥a¥al e ie NaVa IR &4

4 4 { V] J/uu)n

1 o] [ =~ ~b Al ] ) b AR &4

L r'1 AR SESE SRS & L A L ] A

2 0 (0000 4600)H

2 1 (0000 5200)H

2 2 (0000 6000)H

{5) The receiver of a [frame file] will be able tc use
the [subframe mask table] to determine the (row, column) locations
-- and therefore the geographic locations -- of the subframes that
ile].

are present in the [frame £

(6) If all of the subframes in a [frame file] are non-
empty and equal in length, then the [subframe mask table] may or
may not be recorded (The product specifications for a given RPF-

h o,

A

h (T o o
L)

Q0o

r o

-
£
bO ve., In such cases, a

indicate each non empt
transparent pixel.

sl



(1) The structure of the [transparency mask table]
shall be identical to that of the [subframe mask table] described
above. For example, in the example cited above, if the subframe
in (Row 2, Column 1) and the subframe in {(Row 2, Column 2j each
contain oneé Or more transparent pixels, and none of the other
subframes contain any transparent pixels, then the entries in the
[transparency mask table] will be as shown in TABLE 4.

TABLE 4. Example of [transparency mask tablel entries.

Subframe |Subframe |<subframe

Row Column offset> value

0 0 (FFFF FFFF)H

0 1 (FFFF FFFF)H

0 2 {FFFF FFFF)H

1 0 (FFFF FFFF)H

1 1 (FFFF FFFF)H

1 2 (FFFF FFFF)H

2 0 (FFFF FFFF)H

2 1 (0000 5200)H

2 2 (0000 6000)H

(2) If none of the subframes in the [frame file]

contain at least one transparent pixel, then the 'transparent
pixel mask table]l; may or may not be recorded; as defined in
product specifications

c. 1If all subframes are present and at least one subframe
contains one or more transparent pixels, then the [transparency
mask table] shall be recorded and the [subframe mask table] may or

mnay l.lUL. UB Lrecour ucu.

d. If one or more subframes are emptv and at least one of
the non-empty subframes contains one or more transparent pixels,
then the [transparency mask table] and the [subframe mask table]
shall be recorded.

e. If one or more subframes are empty and none of the
subframes in the [frame file] comntain at least one transparent
niwval rhan tha lTovwvhframa maecl #ahlal sahall e »arnmAayrAaed anA +ha
EJ.AGL’ AT YA 7Y L"Y ¥ 3= L P UAJ e & AlG ACA O N “CaAMA S ) DIIGLA L4 & CWwWa MGl CAdiNa \—LLC
[transparency mask table] may or may not be recorded

f. 1If all subframes are present and none of the subframes
in the [frame file] contain at least one transparent pixel, then
the entire [mask subsection] may or may not be recorded.

= Thea RDE Aacs
4 r

rn a
&ID 4ve & AP L Yis A

existing raster products. To incorporate this capability, each
[frame file] shall be characterized as one of three types:

~rrAammAaAdatacs nnAara anA ranlasamant AF
\-\—vuullvuu\.c yu A e CAddNA -~ Cy.l.clbc IGid \V S
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(1) An original [frame file), representing the first
edition of a given type of raster data at a given scale or
resolution and covering a given geographic area;

{(2) A [frame file] that is a new edition, completely
replacing all previous editions of the [frame file] for the given
data type, scale or resoclution, and coverage;

(3) An update or patch that replaces one or more of the
subframes comprising the parent edition of the [frame file], but
leaves the other subframes unchanged.

b. Each {frame file] of a given data type shall b
assigned a igue (file name], which can ref h
update or replacement occurs as described in 4.5.
Moreover, each update or replacement [frame filel w1ll 1nclude a

small tablé—gﬂat names all of the relevant [frame file]s --
original, replacement, or update -- that are the ancestors of the

current [frame file] and identifies the relationships among them.

€
<

in succe551ve upa tes to a

mh o o~k
. Thniat J.b, eaclii
date information

(e.g. inserting a new tower so ontain all of the
previous updates to that same parent (e.g. a previously reported
new power line and a change in the label of an elevation contour)

that were published since the parent was issued.

For example, suppose that DMA produces a raster [frame file] with
55:1 compression at 1:1M scale in 1993 for the geographic region
36 to 40 degrees north latitude and 112 to 116 degrees west
longitude, with <reference designator> ABCD1234. 1In 1994, the

same producer publishes a replacement [frame file] for that

entire region, with <reference designator> EF56GH78. Then the

[replace/update section] for frame EF56GH78 will have one record,

indicating that the current [frame file] completely replaces frame

number ABCD1234, as shown in TABLE 5.

TARLE 5. Example of [replace/undate recordls for second edition of
a [frame filel.

New [frame file] 0l1d [frame file] Replace/Update Status
designator designator o
EF56GH78 ABCD1234 3 (Replace)

Suppose further that in 1995 an update to frame EFS56GH78 is
published in frame J901K234. Then the [replace/update section]
for frame J901K234 will have two records, as shown in TABLE 6: the
first will indicate that the current frame updates frame EF56GH78;
the second record will indicate that frame number EF56GH78, in
turn, replaces frame number ABCD1234.



Later in 1995, the producer issues yet another update to frame
EFS56GH78, in frame L567890M, which contains a new change and also
duplicates the change that was first spec1f1ed in frame number
J901K234. The [replace/update section] for frame L567890M has
three records, as shown in TABLE 7: the first two indicating that

AL o — P £21 21 ol abnm Formwn

the current [frame file] updates frame EFS56GH78 and supersedes
frame J901K234; the third indicating that frame number EF56GH78,
in turn, replaces frame number ABCD1234.

New [frame file) 0l1d [frame file) Replace/Update Status
designator designator

J901K234 EF56GH78 1 (Update)

EFS6GH78 ABCD1234 3 (Replace)

TABLE 7. Example of rreolacemndai:e_neggrdls_mr_nhg;mmd_unda:e

New [frame file]  Jold [frame file] Replace/Update Status
<reference <reference

designator> designator>

L567890M EF56GH78 1 (Update)

L567890M J901K234 2 (Supersede)
EF56GH78 ABCD1234 3 {(Replace)

In other words, each {frame file], other than an original [frame

file] with no ancestors, will contain the entire replacement and
update history of the current [frame file], so that receivers who
have any of the previous editions or updates will know how to
handle the current [frame file]. (For example, holders of frame
EF56GH78 will be able to update it with frame L567890M even though
they may never have recelved frame J901K234 holders of frame

- — Lt P ) SN
e EFS560H78 will be able to order fr
\
7

Updates will not extend across multiple editions of compressed
[frame file)s; that is, it will not be possible for J901K234 and

L567890M to update ABCD1234.

In addition, the update history for a given {frame file] wilil
pertain only to the current edition. When a new edition of the
complete [frame file] is released, the [replace/update recordls
for all previous full editions of the file will be kept, but
updates to previous editions will not be carried forward.

This sgituation is illustrated in TABLE 8. 1In 1996, the producer
publishes a complete replacement for EF56GH78, in frame NPQR4321.
The records show that NPQR4321 replaced EF56GH78, and EF56GH78
replaced ABCD1234.
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All [replace/update record]s shall be stored in descending order
by <rep1ace/update status>, and then in descending order by new
<rererence ue51gnacor>, and then in descending order by old

P P .

<T CLCI elice uEbLglldLUL >. o

5.1.7 Reference designators. The central producer (DMA) will

issue itself and every other authorized producer a block of

<reference de51gnator>s for its use. Each producer will be
responsible for guaranteeing that a unique <reference designator>

is assigned to each [frame file] -- and each external
color/grayscale file -- that it publishes.

MATY Y™ 0 | o TP, [Ny - | QRN RN PR, [ — o e oem Y V P, o VN al. 2.2
TABLE o. EXdOplée Q1 irépiace/upgate reCorgis 10r tne LOirg
m~d L aen AL - £ nmnmamn £27141
£QALI00 O & I[LIXQle 1a4E1.

Nowr [Fyramea 1180 N1 [ Fyrama 3121 Doarnlama/ITmAata Crarinie
ANVC VY 144 cine Lo R A= | o/ A A 1 &4 Cdiic AddT L\cy.&a\_cl uyuubc Sde@ALuo

<reference <reference

designator> designator>

NPQR4321 EFS56GH78 3 (Replace)

EF56GH78 ABCD1234 3 {(Replace)]
cC 1 [e] [ = Py, UG | PU S S T IS e n e w o D o e o~
Jd.4.0 RACAWAIU COMPALIDILILY . The RPF structure incorporaces

mechanisms that facilitate backward compatlblllty in the evolution
of the structure itself, An underlyving premise is that the

wee AP e A e wma e AV L wp § -—aa

structure will evolve through growth, rather than replacement.
Therefore, backward compatibility is achieved as follows:

« By enabling new sections to be added to any file, subject
approval of the configuration control organization, without
ct

v . PO 2 £2 Y .

to
ff ing the structures of existing files; and

e

o

» By enabling new subsections and new fields and tables to
be added to existing sections without affecting the structure of

the remainder of the section.

As a result, properly written software that can read one RPF file
will be able to read any other RPF file, even though it may not
know how to process some new sections or parts of sections.

For examnlo rha Theader cortinnl nf sar PF file {see FIGURE 2
& e ~ & Cilawas avaa P W - [SA=S =P U S AV I S e I ]

S iy S ] e Léao R o pow awasy v

FIGURE 3, or FIGURE 4) will contain a <location section location>

field. RPF software should be written to always use the value in

this field to determine where the [location section] begins. Then,
if additional fields or groups are added to the end of the [header
section] in a future implementation of this standard, pre-existing
software will be able to find the [location section] and ignore

the new fields. Moreover, RPF volumes written to the present
erarnAayA will ha e+31717 ha vieahla Tha sntantsArm 10 +hat ane
Pelldivalad WA i d ae D\—-L-L-L AT “ LAivad T . PR ¥ ) - LlILTlIIL ALVVILL Qo il GA‘J
software that can read (i.e. parse) the [header section] of a
given RPF file will always be able to read at least the beginning

of the [header section]) of any other RPF file, find the [location
section], and therefore find every other section in the file.

-26-
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Similarly, if a future version of this standard adds new fields to
a given section of a file, pre-existing software employing the

built-in offset fields will still be able to locate the already-
defined tables and groups in the given section.

The various <... record length> fields referring to fixed-length

records (such as <Dounaary rectangle record length> in the {tabie
A o £21 1 mamm VT 2 lomenl mn et memAdad b EamisVlitatra lamleraeAd

QI concerntcs L.LJ.CJI ale 141 WALASE J1JILTIIUCU LY lacaidlilaltT VaLRhw yal G
RS R R T nn:k'l ing fut ire Q'rersicr CF th (] Standard to add

new fields to the referenced record (the (boundary rectangle
record] in this example) without affecting the capability of then-

existing software to read each record.

The completely general structure of the [location section] will
enable new types of sections to be dded to the file in the future

aC
préogram wiaia O I
'-

process 1r- if i

n
= g+ g

remaining sections of the file that it does recognize. It will be

possible, under configuration management, to add new fields or

record types to satisfy future requirements without adversely

affecting the capability of existing software to read and process

data. The user's software should be required to ignore any record
. X
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5.1.9 Packaaging standards. A given RPF volume may contain a

mix of raster product types in the RPF directory (see 4.5.3
above), encompassing a variety of scales (or resolutions) and
compression techniques. Producer policies will determine
strategies for allocating specific product types to specific
volumes.

The RPF shall be treated as a companion standard to the Vector
Product Format (VPF) defined in MIL-STD-2407 and the Text Product

Standard (TPS) defined in MIL-STD-2400. It is intended that VPF-
compatible data files and TPS-compatible data files may be
recorded on the same media as RPF-compatible data files, in
separate directories outside the RPF directory, at the discretion

of the producer.

5.1.10 W&W The

codes to be uged in number of fielde in RPF files, such as

MO D wWw A s Avanilas o A - e sva a — - a D

<component id> and ecurity classification>, will be defined in

MIL-STD-2411-1, which is intended to be a companion to this
standard. The codes that pertain to a given RPF-compatible data
product will be identified in the specification for the given
product. MIL-STD-2411-1 will be updated periodically to reflect
additional code vaiues. DMA will maintain MIL- ST@ 2411-1 vo
ensure the following: that the meaﬁiﬁgs Of the codes are
universally understood; that a given code for a given field shall
ve onlv one meaning, no matter which ann11rar1nn or nrgduct the

~eaa y Wees s lmeames 97 -ats e VWeam wae -~ e aee

value is used for; and that a mechanism exists for defining

R «
m ¢
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and disseminating new codes as the applications, products, and
this standard evolve.

Spectral bands. In general, a raster product consists
: - b ] )
4

of a series of pixel d ements that represent -- in
compressed or uncompressed form -- a matrix of values of some
variable of interest (e.g. the color of a point on a map). To
accommodate large raster databases, the data are partltloned into

L= ] 4 d

frames, and then into subframes. 1In a simple raster product, each
pixel or data element corresponds to a single-valued quantity,
such as a grayscale value.

But in more complex products, such
variable of interest may be expressed
components. For example, a typical RGB color image has distinct
red, green, and blue components, each described by an 8-bit (1-

red, green onents, each descr
byte) variable. One could record, in each subframe, the series of
values as a sequence of 3-byte fields, each representing the R, G,
and B components, in turn, of a single pixel. This is typically
called interleaved, or band interleaved by pixel format.

) Q
L 0

Am memmblioaas o s ey h | %
As another alternative, one could store in a single table, within
each subframe, all of the R components for a subframe line,

followed by the B components for a subframe line, agd then the G
components for the subframe line. This pattern would be repeated
for each subframe line. This is typically called band interleaved

by line format.

Alternatively, within each subframe, one could segregate all of
the R components into one table {called a spectral band takle},
the G components into another spectral band table with the

identical stru c:ure and the B components into a third spectral

band table, also with the 1dent1cal structure. This is defined as
band interleaved by subframe format.

In each of these structural variants, the subframe is the nlgneSt
organizational unit. That is, all the data for Subframe 0 is

recorded in the appropriate format (i.e. band interleaved by
pixel, band interleaved by subframe, or band interleaved by line

e a, AICALANA  ddd v dh avilA Y T e voa =5

followed by all the data for Subframe 1, and so on. In Stlll
another varlant, the data in a given spectral band can be recorded
for Subframes 0 through N, followed by the data for another
spectral band for Subframes 0 through N, and so on. This is

defined as band sequential format.

-1 A e o Rl BN
Band seguential and band interiea ts are mutually

nt ved forma e
exclusive: an image may be band sequential or band 1nterleaved
but not both. Moreover, the various band interleaved formats are
likewise mutually exclusive; an image may be band interleaved by

pixel or by line or by subframe.

P N

To provide the capability for RPF to handle each case, each
[spatial data subsection] shall contain one or more [spectral
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groupls; within each [spectral group], each subframe may contain
one or more [spectral band table]s; each [spectral band table] is
composed of one or more [image row]s; each llmage rowj 1s composed
of one or more [spectral band line}s; and each (spectral band
line] is composed of one or more /image code/s.

In the band interleaved by pixel case, there will be one [spectral
groupl}; within the [spectral group], each [subframe table] will
contain one [spectral band table], and each [image row] will
contain one [spectral band line). Each pixel will comprise a
series of data element values -- one for each spectral band

represented.

In the band interleaved by line case, there will be one [spectral
group); within the [spectral group)], each [subframe table] will

wesaass P e Sa =222 a1/

contain one and only one [spectral band table], and each [image
row] will contain multiple [spectral band linels.

In the band interleaved by subframe case, there will be one
f

[spectral group], within the [spectral group], each [subframe
table] will ccﬁtain multiple [spectral band tablels, and each
[image row] in each [spectral band table] will contain one and
only one [spectral band line]. In the case of a subframe-level

band sequential RGB image, three such tables would be used -- one
each for red, green, and blue data.

In the band sequential case, there will be multiple [spectral
groupls (one per band: three [spectral group]s in the RGB case);

PP VY SN W el e el bl ammle [ memmmde e PR o R 3

each ([subframe table within each [spectral group] will contain cne
[spectral band table], and each [image row] will contain one
[spectral band line].

The specification for a given product will specify the spectral
band format of the spatial data.

vers a given geographic region of
1
J
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of a rectangular boundary that completely contains all of the
pixels constituting the frame. This rectangular boundary shall
also represent the *implicit coverage®" for attributes of the frame
and their parameters. That is, if a separate explicit coverage
for a given attribute parameter is not defined in the [attribute
section], then the coverage for that parameter shall be equal to

o~ wn o s

el e micce e Al e Qe Al
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rme of latitude and longitude --
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an exnlicit coverage is defined for one or more attributes

T
4 explliclt coverage 1 dellined one

(e.g. if the horlzontal accuracy of a given frame is not a
constant, but varies from one part of the frame to another), then
each explicit coverage shall be expressed in the [attribute
section] as the coordinates of a polygon that is entirely or
partially contained in the given frame. That is, if a given

f
e
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attribute is associated with a given geographic region that
overlaps parts of several frames, then the coordinates of the

entire pOJ.ygon can De recoruea as the expL1c1c coverage area in

- =l [ P Vel e o R N R e Tl e
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5.2 Da;a_s;xngnuxg_sgandazda The specific data structures

that conform t RPF are described in the paragraphs below,
including: [table of contents file); [frame file]; and [external
color/grayscale file].

5.2.1 <Table of contents file.

- L A maiiims o L el o P el s ol et e £2%F 1 .2 1
a. Tne StrIucCture OL LIl |[Lddie Ol Colllellls Lile) Wll.L e
compatible with the structure cof the [frame file].

b. The overall structure shall be as follows:

[table of contents file]
{1}
[header section]
ilocation section]

fmttomn A awmr smambamala oA~k e N \
J v J

|

[frame file index section] (0, 1)
[colortable file index sectlon] (0, 1)

(1) The [header section]) will identify the file and
provide security information. Note: the <location section
location> field is intended to facilitate backward compatibility.
See 5.1.8 above.)

(2) The [location section] will show the programmer the

beginning byte locations (addresses) of the remaining sections in
the file, relative to the beginning of the file.

(a) The programmer will be able to read in and
interpret the {location section] and immediately know where to

MV ool L ol e 2

find the data of interest, and the length of each sectiom.

(h) The [component location recordls in the [location

-2 -9 Menprwaieiie SR CL V2 SRV <l iddal 1uUll

section] will be stored in ascending sequence by <component id>.

(c) The <component aggregate length> field shall
contain the sum of the <component length> fields in the [component
location record]s. The receiver will be able to compare the
<component aggregate length> with the sum of the individual

_______ | S P N -l R T ] -

<componernt Leugl.u>b to ensure that the 140Cation secCoidrn) hias been
found correctly and to verify its structural integrity.

(3) The [boundary rectangle section] will contain the
boundaries of one or more boundary rectangles, each defining the
periphery of a geographic area containing all of the [frame file]s
in the given data interchange volume that have a given data type,
compression ratio, producer, latitudinal zone, and scale (or

-30-



resolution). A given record will also specify the dimensions of a
rectangular "virtual matrix" of fixed-size frames of the given scale
or resolution that fills the given boundary rectangle. The [frame
file index section) will provide the identities of the subset of
these frames that are actually recorded on the given interchange

If the [frame file index section) is omitted, then the

volume
(boundary rectangle section] shall be omitted. An example of a
boundary rectangle is shown in FIGURE 1

(4) The [frame file index section] will contain scales
and data types for all [frame file]s in the given volume. Each
entry will identify the boundary rectangle (named in the [boundary
rectangle section]) where the frame is located, and it will
specify the row and column in a ®*virtual matrix® of frames within
the boundary rectangle where the specific frame is located. The

o 1 2% Amraaea +h ~ -y £ =W
n will enable the user to compute the co age of the
:
f el
file]

- \.U‘V
e, as specified in the corresponding [fram

info
nio
e

rm
iven
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The [pathname table] will show the pathname from the RPF directory
of each [frame file] listed in the [frame file index table]. For
example, for any [frame file) stored in directory

RPF/CONC/CONCZ02, the patnname Wlll be * /LONC/CONCZUZ' Since

- [T UG SOy B, R | - m— PR, £
the Lpathuamc tapie] ':'uLL.Lt'b will valry in .L(:'ugl.“, the u.rdme Liie

index record] for a given [frame file] provides the offset and
length of the <pathname> field in the [pathname table] that
pertains to the given [frame file]. The [frame filels stored in
the same directory will have the same <pathname>. The [frame file
index record]s for these [frame filels will be able to use a

single [pathname record).
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(5) The [colortable file index section]} will contain
file names and brief narrative descriptions of each [external
color/grayscale filels, if any, stored in the given interchange

rolume

he cture of the [table of contents file)

c. The detailed st
shall be as shown 1n FIGURE 2.

d. The [table of contents file] shall contain the
following logical elements, listed in alphabetical order:

(1) <boundary rectangle record length> ::= a 2-byte
unsigned integer 2 132 indicating the length in bytes of each
[boundary rectangle record] (intended for backward compatibility;
eeS,LBamwm.

(2) <boundary rectangle record number> ::= a 2-byte

unsigned integer, 0 £ <boundary rectangle record number> £ <number
of boundary rectangle records> - 1, defining the sequence number
of the [boundary rectangle record] that defines the geographic
area containing the region where the [frame file] identified in
this [frame file index record] is located.

(3) <boundary rectangle table offset> ::= a 4-byte
unsigned integer defining the displacement, measured in bytes,
between the beginning of the [boundary rectangle subsection] and
the first byte of the [boundary rectangle table] (counting the

P T o e A = e A PR U R

first byte of the [boundary rectangle subsection] as 0).
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(table of contents file]
(1}
{header section]
{2}
<little/big endian indicator>,bool:1

<hseader section lengths>,uint:2

section lengthe
<file name>.asci:12

<new/replacement /update indicator>,uint:1
<governing standard number>,asci:15
<governing standard date>,asci:8

<security classification>,asci:1

<security country/international coGe>,ascCi:l
<security release marking>,asci:2

<location section location>,uint:4

1 iy
()

b

ocation section]
{2}
<location section length>,uint:2
<carponent location table offset>,uint:4

PRNGROROL. Py

<umber of alponenr_ location recoras>
L o

PRSI h ] - s 3
<camponent location record len\_,_h>

r
<component aggregate ’lpnarh> uint:4

fgatponzn;_ locat:lon table] o
{3}
[component location record] (2, ... many)
(4}
<component 1id>,uint:2
<camponent 1ength> uint:4

- 1Amade
<Canponeic location>,uint:4

!1
L J
[boundary rectangle section] (0, 1)

e AL BAAL VL L LC

(2}
{boundary rectangle section subheader]
{3y L
<boundary rectangle table offset>,uint:4
<umber of boundary rectangle records>,uint:2
(21

<boundary rectangle record length>,uint:2

[boundary rectangle subsection]
(3}
[boundary rectangle table]
(4}
[boundary rectangle record] (1, ... many)
(5]
{‘._)....1..-» Aaba e =amm~e o B
<proauCc Gdita ype»,as5Cilio
<campression ratio>,asci:5
<scale or resolution>,asci:12

<zone>,asci:1
<producer>,asci:5

-
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{5} (continued)

e b e [P e
<orthwest /upper left la
left 1

\lUJ. \.}l..mt /‘uw—'l: N de .A-v..v‘\—u\.-\..’ -

<southwest/lower left longitude>.real
<ortheast/upper right latitude>,real
<ortheast /upper right longitude>,real:8
<southeast/lower right latitude>,real:8
<southeast/lower right lcmg1tude> real:8

PRSP VY ST gty Ry < anmal . O

<orth-south/vertical resolution>,real:8

b e = N ~
east-west/horizontal resolution>,real:8

rude/vertical interval>,real:8

Ve § o e & ™

1 r-|

<1 ngxtude/horlzontal mterval> real:8

<umber of frames in north-south or up-down
direction>,uint:4

<umber of frames in east-west or left-

right direction>,uint:4

A /\

<highest security classification>,asci:1l
<frame file index table offset>,uint:4
<umber of frame file index records>,uint:4
<number of pathname records>,uint:2

<frame file index record length>,uint:2

{2}
[frame file index subsection]
(3}
[frame file index table]
(4)
(frame file index record] (1, ... many)
{5}
<boundary rectangle record number>,uint:2
<frame location row number>,uint:2
<frame location column mmber> uint:2

<pathname record offset>,uint:4
<frame file name>,asci:12
<geographic location>,asci:6
<frame file security classification>,asci:1
<frame file secuncy country/international
code>,asci:2
<frame file security release

marking>,asci:2

FIGURE 2. [table of contents filel: detailed structure -- Contirued.




{1}
[colortable index section] (0, 1)
{2}
[colortable index sectian subheader)
21
1\2J
<colortable index table offset>,uint:4
<umber of colortable uka:naxuds>\u:m 2
<colortable index record length>,uint:2
(2}
[colortable index subsection]
{3}
[colortable index table]
(4)
[colortable index record] (1, .. many)
(5)
<external color/grayscale file
name>,asci:12
<comment>,asci:50
FIGURE 2. Fo clY o oL mmom b o s €275, Aot o221 aEviimEiivo -
Concluded.
(4) <colortable index record length>.,uint:2 ::= a 2-

byte unsigned integer 2 62 indicating the length in bytes of each
[colortable index record] (intended for backward compatibility;

see 5.1.8 above).

(5) <colortable index table offset> ::= a 4-byt
unsigned integer indicating the displacement, measured in bytes,
between the beginning of the [colortable index subsection] and the
first byte of the [colortable index table] (counting the first
byte of the [colortable index subsection]) as 0). (Intended for
backward compatibility; see 5.1.8 above).

(6) <comment> ::= a 50-byte ASCII character string

describing the characteristics of the [external color/grayscale
file] named in this {[colortable index recordj}.

(7) <component aggregate length> a 4-byte unsigned
tes of all of the

integer indicating the sum of the lengths in bytes

<component length> fields in this [location section].

(8) <component id> ::= a 2-byte unsigned integer
identifying a specific level 2 _component of a given section (

3

£ 13 -t r -
field in this tcomponentc
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the length in bytes of the component named in th

(9) <component length>::= a 4-byte unsigned integer
ndicating e
correspo nding <component id> field.

(10) <component location> ::= a 4-byte unsigned integer
defining the absolute address (i.e. byte number) of the first byte
of the component measured from the beginning of this R?F {frame
file] tCOUﬁtiﬁg the first byte of the file as 0). If the file is
encapsulated in a NITF message, the first byte is as specified in

MTIL.-STD-2411-2.

Ad A ad

(11) <component location record length> ::= a 2-byte
unsigned integer 2 10 indicating the length in bytes of each
[component location record). (Intended for backward compatibility;

see 5.1.8 above).

L F PN o s s YT b= A

(12) <component location table offset> ::= a 4-byte

unsigned integer indicating the displacement, measured in bytes,
between the beginning of the [location section] and the first byte

MO LW LT Til wiiT AT yarasiaasy —aas aveQuevallia 2TV v aVas

of the [component location tablel (counting the first byte of the

[location section] as 0). (Intended for backward compatibility:
see 5.1.8 above).

(13) <compression ratio> ::= a 5-byte ASCII character
string encoaea as spec1rlea in MIL- STD 1-1, section 5.2.2,
~ L ]

defining the nominal compression ratio 55:1*, *12:1*, *UNC

*) of the [frame filels associated with
record] in human-readable form.

his [boundary rectangle

(14) <east-west/horizontal resolution> :: = an 8-byte
real value specifying the nominal resolution, in the east-west or
horizontal direction, for all data output pixel values derived
from the data in the [frame fiie]s associated with the boundary

rectangle identified in this [boundary rectangle record], measure
in meters.

(o

(15) <external color/grayscale file name> ::= a 1l2-byte
ASCII character field in the format defined in 4.5.4.3 above (i.e
*XXXX.LUT *), identifying an [external color/grayscale file]
recorded in the RPF/LOOKUP directory on this volume.

(16) <file name> ::= a 12-byte ASCII character field ::=
*A.TOC “ ::= the name of this [table of contents file], as
specified in 4.5.4.2 above.

(17) <frame file index record length> ::= a 2-byte
unsigned integer 2 33 indicating the length in bytes of each
[boundary rectangle record)]. (Intended for backward compatibility;
see 5.1.8 above).

(18) <frame file index table offset> ::= a 4-byte

unsigned integer indicating the displacement, measured in bytes,
between the beginning of the [frame file index subsection) and the
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first byte of the [frame file index table] (counting the first
byte of the [frame file index subsection] as 0). (Intended for
backward compatibility; see 5.1.8 above).

(20) <frame file security classification> ::= a l-byte
ASCII character field coded to indicate the security level (e.g.
unclassified, confidential, secret) of the indexed [frame file],

as specified in MIL-STD-2411-1, section 5.1.8.

(21) <frame file security country/international code>
i:= a 2 byte ASCII character string coded to indicate the

m) Aammae £ mat e A ~E =t [ - | ‘..-—\_n €11 A1 -~ Ant- ~ e ATY _
Ciad>liiidicaucdvuvir”> UL viie dilUTACTU |l L L aine iAi1LiT ], ad> Ul 1iiTcu 411 iAo
STD-2411-1, section 5.1.7.

(22) <frame file security release marking> ::= a 2-bvte

ASCII character string coded to 1nd;cate any spec1al handling or
releasability restrictions assigned to the contents of the indexed
[frame file], as defined in MIL-STD-2411-1, section 5.1.9.

(23) <frame location column number> ::= a 2-byte
unsigned integer, 0 £ <frame location column number> £ <number oOf
frames in east-west or left-right direction> - 1, defining the

east-west or left-right coordinate of the [frame file] identified
in this [frame file index recordl. within the virtual matrix of
[frame file]s that comprise the corresponding [boundary rectangle
record]. <frame location column number>s shall be assigned in
ascending order beginning at the westernmost or leftmost edge of

the boundary rectangle.

§) <frame location row number> ::= a 2- byte unsigned
‘ e IOCaﬁiOﬁ row number> £ <number of frames in

north-south or up-down direction> - 1, defining the north-south or

up-down coordinate of the [frame file)] identified in this [frame

flle index record], within the virtual matrix of [frame file]s
that comprise the corresponding [boundary rectangle record].
<frame location row number>s shall be assigned in ascending order
beginning at the southernmost or lowest edge of the boundary

rectangle.

(25) <geographic location> ::= a 6-byte ASCII character
string defining the geographic location of the southwest or lower
left corner of the [frame file] identified in thle fframp file
index record] in GEOREF notati

8358.1, section 5-4.

- e v e sew e

(26) <governing standard date> ::= an 8-byte ASCII
character string in the format YYYYMMDD defining the effective




of the standard (i.e. this document) to which the format of
[table of contents file] conforms.

T Q
1]
'
no

hi

(27) <governing standard number> ::= a 15-byte ASCII
character string defining the document number of the standard
(i.e. this document) to which the format of this [table of

AAAAAAAA £ 21 1 P S P )

contencs 1r1i1iiej coniorms.

:= a 2-byte unsigned
[header section] in

integer 2 48 indicating the length of the [header section
tes (intended for backward compatibility; see 5.1.8 above)

(29) <highest security classification> ::= a l-byte
ASCII character field indicating the highest security
classification assigned to any [(frame file] indexed in this [frame

file index section]), as defined in MIL-STD-2411-1.

(30) <latitude/vertical interval> ::= an 8-byte real
value specifying the nominal latitude 1nterval between adjacent
decompressed pixels in the [frame filels associated with the
boundary rectangle identified in this [boundary rectangle record],
measured in decimal degrees.

(31) <little/big endian indicator> ::= a l-byte Boolean
field ::= (FF)H to indicate that this [table of contents file] is
recorded in little endian format, and ::= (00)H to indicate that

this [table of contents file) is recorded in big endian format.
See 4.4.1 above.

(32) <location section length ::= a 2-byte unsigned
integer 2 34 indicating the length in bytes of the entire
[location section]

(33) <location section location> ::= a 4-byte unsigned
integer defining the absolute address (i.e. byte number) of the
first byte of the [location section] relative to the beginning of

the file.

esmYicim cmemmims Costonoe tmlem cmmend 2 _...-.';..:.. st meural hatrtiaarn afdaas~sant
vdiue specilylinyg uvae nominal lon gicudaée 1lncervai oecweeln adjacenc
output pixels in the [frame file]ls associated with the boundary
rectangle identified in this [boundary rectangle record], measured
in decimal degrees.

(35) <new/replacement/update indicator> ::= a l-byte
unsigned integer ::= 0, indicating that this is a new [table of

contents file].

(36) <north-south/vertical resolution> ::= an 8-byte
real value specifying the nominal resolution, in the north-south
or vertical direction, for all data output pixels derived from the

data in the [frame filels associated with the boundary rectangle
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identified in this [boundary rectangle record], measured in
meters.

(37) <northeast/upper right latitude> ::= an 8-byte
real value corresponding to the latitude of the northeast or upper
right corner of the boundary rectangle defined in this [boundary
rectangle record]l, measured in decimal degrees.

(38) <northeast/upper right longitude> ::= an 8-byte
real value corresponding to the longitude of the northeast or
upper right corner of the boundary rectangle defined in this
[boundary rectangle record], measured in decimal degrees.

(39) <northwest/upper left latitude> ::= an 8-byte real
value corresponding to the latitude of the northwest or upper left
oo ner AE A lassemAdmemr e .--\—\5-1’\ AnfFamad s, =i~ [ S PR e
CULLIITL (0¥ R Lilce WUIAUGLY chbally T JUTL LIITU 111 LIl o Lvvuiivual y
rectangle record)], measured in decimal degrees.

(40) <northwest/upper left longitude> ::= an 8-byte

real value corresponding to the longitude of the northwest or
upper left corner of the boundary rectangle defined in this
[boundary rectangle record], measured in decimal degrees.

(41) <number of boundary rectangle records> ::= a 2-
byte unsigned 1nceger 2 1 defining the number of {boundary
rectangle recordls in this ([boundary rectangle section].

(42) umber of colortable index records> ::= a 2-byte

<nu :
teger 2 1 defining the number of [colortable index

i
in this [colortable index sectionl].

(43) <number of component location records> ::= a 2-
byte unsigned integer 2 1 indicating the number of [component
location record]ls in this [location section].

{d4) <number of frame file index records> ::= a 4-byte
unsigned 1nteger 2 1 defining the number of [frame file index

e 3rn *thia [Frama F31a 3 avy oarn
O Adl CMIAD AL QIHT L 44T L4ilUTA OCO

(45) <n1mber of frameg in east-west or left-right
directions> ::= 4-byte unsigned integer 2 1 specifying the number

of frames in the east-west or left-right direction comprising the
virtual geographic matrix of [frame file]s that are contained
within the boundary rectangle whose corner coordinates are given

in this [boundary rectangle record].

eo raphlc matrix
within the boundary rectangle whose corner coordinates are given

in this [boundary rectangle record].

-40-
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(47) <number of pathname records> ::= a 2-byte unsigned
integer 2 1 indicating the number of [pathname record]s in the
[pathname table].

(48) <pathname> ::= a variable-length ASCII character
r i fram ile e.g.
“COory

a —~

‘
el
ir

CL l—‘

-~
NV a [ =4

%
9]

2 S~ QL
2N®) ml
)
35
J
D
D
]

"

)

o}

[o1]
[

H
1]

&

1]

(49) <pathname length> ::= a 2-byte unsigned integer 2

Sllg =22~

1 indicating the length in bytes of the <pathname> field in this
[pathname record].

(50) <pathname record offset> ::= a 4-byte unsigned
efining the address (i.e. byte number) of the first byte
thname record] contalnlng the <patnname> associated with
Lframe file index record], relative to the beginning of the
frame file index subsection] (counting the first byte of the
f

rame file index subsection] as 0).

(51) <producer> ::= a 5-byte ASCII character string
encoded as specified in MIL- STD- 2411-1, section 5 2. 1 identifying

2SC*) that produced the {[frame file]ls
e}

undary rectangle record].

(52) <product data type> ::= a 5-byte ASCII character
. string encoded as specified in MIL-STD-2411-1, section 5.1.6,
defining the data type (e.g. "ADRG ", *DTED “) of the [frame
file]s associated with this [boundary rectangle record] in human-
readable form.

(53) <scale or resolution> ::= a 12-byte ASCII
character string identifying in human-readable form the nominal
scale (e.g. ®"1:1M", 1:12.5K") or nominal resolution (e.g. *100m*
or "50m" that produced the [frame filels associated with this

[boundary rectangle record].

(54) <security classification> ::= a l1-byte ASCII
character coded to indicate the security level (e.g. unclassified,
conrlaenc1a1, secret) of this file, as specified in MIL-STD-2411-

Ot e 1

[o]
.L, STLLLALIL V.1.0.

(55) <security country/international code> ::= a 2-byte
ASCII character string coded to indicate the originating country
or international affiliation of the <security cla551f1catlon> of
this file, as defined in MIL-STD-2411-1, section 5.1.7.

(56) <security release marking> ::= a 2-byte ASCII
character string coded to indicate any specxal nandilng or
releasability restrictions assigned to the contents of this file,
as defined in MIL-STD-2411-1, section 5.1.9.
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(57) <southeast/lower right latitude> ::= an 8-byte
real value correspondlng to the latitude of the southeast or lower
right corner of the boundary rectangle defined in this {[boundary
rectangle record], measured in decimal degrees.

(58) <southeast/lower right longitude> ::= an 8-byte

real value correspondlng to the longitude of the southeast or
lower right corner of the boundary rectangle defined in this
[boundary rectangle record], measured in decimal degrees.

(59) <southwest/lower left latitude> ::= an 8-byte real
value corresponding to the latitude of the southwest or lower left
corner of the boundary rectangle defined in this [boundary
rectangle record), measured in decimal degrees.

(60) <southwest/lower left longitude> ::= an 8-byte

real value corresponding to the longitude of the southwest or
lower left corner of the boundary rectangle defined in this
[boundary rectangle record), measured in decimal degrees.

ing

1 £1 - o ce= 2 1T bl A r-v-'
Cl iy

\ULI <ZOolie> s e~ 4Ad Jd1TMYLT ﬂS

Ci S
encoded as specified in MIL-STD-2411-1, section 5.1.3, dentlfylng
in human-readable form the latitudinal zone described in the
[frame filels associated with this [boundary rectangle record].

5.2.2 Frame file.

a. The overall structure of the {frame file] shall be as

CII ch

follows:
[frame file]
{1} _
[header section]
[location section]

[coverage section] (0, 1)
[compression section] (0, 1)
r,-,.'lAvl..v--....-n-.‘l Nt e~ ) 1N 1\
CLIVI/TYLlaydslalo sSTtolLdiull]) \v, Py
[image section]

{fattribute section] (0, 1)

[related images sectlon] (0, 1)
[replace/update section] (0, 1)

(1) The [header section] will contain information that
enables the programmer to uniquely identify the [frame file] and

TAamatasAany, £3al1A

....... < £ ....a.‘l....... 12T~ 2o -1 ]

process it further. {(Note: the <location section location> field
is intended to facilitate backward compatibility. See 5.1.8
above.)

above. )

(2) The [location section] will show the programmer the
beginning byte locations (addresses) of the remaining sections in
the file, relative to the beginning of the file.

-42-




(a) The programmer will be able to read in and
interpret the [location section] and immediately know where to
find the data of interest, and calculate the length of each

section.

(b) The [component locatlon record)s in the [location
in ascending sequence by <component id>.

-- S == 13

section stor
(c) The <component aggregate length> field shall

contain the sum of the <component length> fields in bytes in the

[component location record]s. The receiver will be able to

compare the <component aggregate length> with the sum of the

1nd1v1aua1 <componenc length>s to ensure that the [location
csem A mmmermamtler AarmA A "erif" its structural

£
bE(.LJ.UIl] udb Ut:t‘:u Louna CULLITULLY auu U v

integrity.

(3) If the [coverage section] is present it will
describe the geographic coverage of the [frame file] in terms of
latitude and longitude.

PRI - s R R | o2 11 P | -

(4) Ine it ompress:.o sSectionj willi dppedar OIiiy 1iu
_________ L2V . 2 2211 masmbeasem =l ~
compressed files; it will contain algorithm identifiers, locckup
tables, and cther information that is specific to a given

compression scheme. Each compression scheme, and the
corresponding structure of the [compression section], will be
described completely in the product specification for the
compressed product.

(5) The [color/ rayscale section) will appear only in

{frame file)s that contain image or map data whose cclors are not
directly recorded in the [image section] of the given [frame
file]l. It will contain color and/or grayscale values for softcopy

and hardcopy display, to be used for all the image data in the
[frame file]. The [color/grayscale section) may contain multiple
[color/grayscale tablels, and [color converter table]ls that map
the colors in one [color/grayscale table] into those of another.

(6) The [image section] will specify the compressed or
ixels that constitute the madiority of the data

b o)
MadNAGCio Lo vViaoLvavueo e -

aA
the file. Each frame will be tlled 1nto one oOr more

(7) If the [attribute section) is present it will

contain one or more attributes of the data described in the {image
section], such as horizontal and vertical accuracy and datums. A
21
-1,

listing of all registered attributes is given in MIL-STD-241

section 5.3.2.

W0

(a) The [attribute table] will show the <parameter
value>s of each attribute of the given [frame file]. Since the
[attribute table] entries will vary in length, the receiver may
compute the length of the nth entry by subtracting the <parameter
offset> address of the nth entry in the [attribute offset table]
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from the <parameter offset> address in the (n+l)th entry in the
[attribute offset table].

special case of the last <parameter value>

(b) e
gth shall be equal to:

In th
in the table, the len

length(last) = {<component location> for the [attribute
subsection])} + {<component length> for the [attribute subsectionl]}

- <parameter offset>(last) + 1,

where the <component location> and <component length> are found in

A1 € ha [are T~ asln - s 1
rthe [component ti G, 0Y tae Lat.\.rluu € SuLsSeCriln;

TAra
LT Lunngpliiitiie avca .

(8) If the [related images section] is present it will
provide a list of [frame file]s on this volume that are related in
a product-specific way to the image recorded in this [frame file].
For example, if a stereo pair of images are recorded, then each of

the two images will be stored in a separate [frame file]; the
{related images sectionls of each will pLO'v'luc the file name and

pathname of the other member of the pair.

(9) The [replace/update section] will identify
previously produced [frame filels that are replaced or updated by
this [frame file]. A record will appear in the [replace/update
table] for each prevzously produced [frame file] that is updated

or superseded by the current [frame file]j. The [replace/update
section] shall appear only in {[frame filels that replace or update
earlier editions. It shall not appear in the first complete
edition of a given [frame file]. :

b. The detailed structure of the [frame file] shall be as
shown in FIGURE 3.

(1) <areal coverage sequence number> ::= a l-byte
unsigned integer 2 0 that 1dent1f1es the seguence number of an
implicit or explicit areal coverage where the attribute defined in
this [attribute offset record] applies. If <areal coverage
sequence number> = 0, the given attribute applies (implicitly) to
the entire geographic coverage of this [frame filej. If <areal
coverage sequence number> > 0, then the areal coverage where the

given attribute applies is defined in the corresponding [explicit
areal coverage record] in the [explicit areal coverage table].
(2) <attribute id> ::= a 2-byte unsigned integer

defining an attribute of the data in this [frame file], encoded as
defined in MIL-STD-2411-1, section 5.3.2.
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{1)
\ 47

[frame file]
{1}
{header section]
{2)
L30T Aa N menAds aem temAdld e a1
LllilLLlit/ iy cillall JURULAlUL 7, 0MAAJd - 4
<header section length>,uint:2

<file name>,asci:12

<new/replacement /update indicator>,uint:1
<governing specification number>,asci:15
<governing specification date>,asci:8
<security classification>,asci:1

<security country/intemational code>,asci:2
<security release marking>,asci: 2

clAamarsam camts e ] AL 1137

Arat A~
S4dULALliVll OTLLLULL AV .QLdaluL”, Udilic ¢

ocation section]

(2}

<location section length>,uint:2

<camponent location table offset>,uint:4
<umber of carponent: location records>,uint:2

<camponent location record length>,uint:2
<component aggregate length>,uint:4

[camonent location table]

[ Rl et A

{3}

[camponent location record] (3, ... many)
{4)
<component id>,uint:2
<component 1ength> uint 4

PP oy

<carponeriv J.OC&CIOID ’ U-lﬂl'.

\ J
[coverage section] (0, 1)

{2}

[coverage section subheader]
{3}
<northwest /upper left latitude>,real:8
<northwest /upper left longitude> real:8

[P Sy,

<southwest/lower left latitude>,real:8

<northeast /upper right latitude>,real:8

- e e & -t - e § -

mortheast/\mper rlght longitude>,real:8
<southeast/lower right latitude>,real:8

<southeast/lower right longitude>,real:8
<north-south/vertical resolution>,real:8
<east-west/horizontal resolution>,real:8
<lat1tude/vert1cal interval>,real:8

-

T Avrres boa s NMamans et a]l SentbaAavwea 1o -~1.0
x.l.uugLL.uu::/ J0L LLULLLG.L 4ditei val-s,ltal. o

[caomressian section] (0, 1)

o SR e

(2)
[campression sectiaon subheader]

FIGURE 3. [frame filel: detailed structure.
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(3}

<campression algorithm id>,uint:

<uumoer of campression iookup of
records>, uint:2

<umber of campression parameter offset

records>,.uint:2

2
f _

set

(2)
[campression lookup subsection] (0, 1)
(3)
<campression lookup offset table offset>,uint:4
<campression lookup table offset record
1e.xgux>,'ui1u. &

[ Arrrvwacairim 1Aanlam ﬂf‘Fcnl- +ahlal
LRIl TOoAUd AT onuy) [0 3 8-

(4}
[campression lookup offset record]
(1, ... many)
{5} 7
<campression lookup table id>,uint:2
<qnumber of ccnpression lookup

PSRN Pi

reCoras>, liJJlC 4

cmmhar AF v Tueae reyraceian 1Aanlanm
\i“lm A VaadiLuucTo W CLAGIL OO A\E L ANV

record> uint:2
<campression lookup value bit
length>,uint:2
<compression loockup table offset>,uint:4
{3}
[compression lookup table] (i, ... many)
{4}

[ ~rewrevroceirn 1Aanlnm rarn 1 (1 marns)
L\—M‘MLCDQ&\JAI J—W’\\&J e e A Y Vo . o @ dvnaiay J

{5}
/campression lookup value/,bits:var
(1, ... mary)
{2} o
{campression parameter subsection] (0, 1)

<ccnpre5510n paramecer offset table offset>,uint:4
PPy [P mEEmatr enmmmvd 1 AarmatTe 11ame oD
Q\,ulvlcbb-l-u‘l WLGIICLC.L VUl iliDTL TLULU dTundUlyr, ualic o
{3}
[campression parameter offset table]

{4}

[campression parameter offset record)

(1, ... many)
{5}

<compression parameter id>,uint:2
<COnpression parameter record
of fset>, uint:4

{3}

[campression parameter record] (1, ... many)

(4)
<campression parameter value>,byte:var

FIGURE 3. {frame filel: detailed structure -- Continued.
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(1)
(color/grayscale section] (0, 1)
{2}
[color/grayscale section subheader)

.
o~ PR XY

PN Y
IeCoras>, uin

-
|5
et records>,uin

3 8
_a -
1 A
S
[ Y

.
.
.

é
t

£
L
£
<TRMOer Oi CO.10r oonverctex

<external color/grayscale file name>,asci:12
{2)
[colormap subsection] (0, 1)
(3}
<colormap offset table offset>,uint:4
<color/grayscale offset record length>,uint:2
{colormap offset table]

nv)
mary)

i LR IR

<color/grayscale table id>,uint:2

<number of color/grayscale records>,uint:4

<color/grayscale element length>,uint:1
<histogram record length>,uint:2
<color/grayscale table offset>,uint:4

P aka]
<nistogram taoie offset>,uint:4

[color/grayscale element group]

[color/grayscale table) (1, ... many)

{5}
[color/grayscale record] (1, ... many)

{6}
<color/grayscale element>,byte:var

fhistogram table] (1, ... many)
(5}
[histogram record] (1, ... many)

(2}
[color converter subsection] (0, 1)

(3}

<color converter offset table offset>,uint:4
<color converter offset record length>,uint:2
<color converter record length> uint:2

[color converter offset table]

FIGURE 3. Iframe filel: detailed structure -- Continued.
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{5}
<color canverter table id>,uint:2

PPRpy, [ —~—— walaYla AL E b srnemée A
<CO.0r COr verter td.UJ.B iiset> y U lt -4
<source color/grayscale offset table

of fset>,uint:4
<target color/grayscale offset table
offset>,uint:4
(4)
[color converter table] (1, ... many)
(5}
[color converter record] (1, ... many)

{1}
[image section]
{2}
[image description subheader]
(3)
<mumber of spectral g
nf +

Paat \ml-\cn»-
L AAIIUVACL WV ollJid e LA b D

<umber of spectral band igggs>1unt 12

<umber of spectral band lines per image row>,uint:2

<umber of subframes in east-west or left-right
direction>,uint:2

<umber of subframes in north-south or up-down

direction>,uint:2

<qumber of output columns per subframe>,uint:4

<umber of ocutput rows per subframes,uint : 4

Tl e p A [=4P OIS e 11 wre

<subframe mask table offset> uint:4

<transparency mask table offset>,uint:4

,g,
¥
-
cr
b\) [\

{2}
[mask subsection] (0, 1)
(3}
{mask subheader]
fA1
141
<subframe sequence record length>,uint:2
<transparency sequence record length>,uint:2

<transparent output pixel code length> uint:2
/transparent output pixel code/,bits:var (0, 1)

{3} A
[subframe mask table] (0, 1)
(4)
{subframe mask spectral graup] (1, ... many)
(5}
[subframe mask row] (1, ... many)
(6}
[subframe sequence record) (1, ... many)
{(7)

<subframe offset>,uint:4

FIGURE 3.

[ PIVIER . T2 1
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Iframe filel: detailed structure -- Continued.
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(3}
[transparency mask table] (0, 1)
(4)
[transparency mask spectral group] (1,... many)
e fFrancnareancy mack rowl (1. \
LLL CQUASERAL THaly KRS AaVW,  1aj e e mary )
(6}
[transparency sequence record] (1, ... many)
(7}
<subframe offset>,uint:4
{2}
[image display parameters subheader]
(3}

cvnimbaae A~
SLMAUIBCL W

<number of image per ro
<image code bit lenqth>
(2}
[spatial data subsection]
{3}
[spectral group] (1, ... many)
{4}
[subframe table] (1, ... mary)
(51
[spectral band table] (1, ... mamy)
{6}
[image row] (1, ... many)
{7} .
[spectral band line] (1, ... many)
{8}
/image code/,bits:var
(1, ... many)
(1)
[attribute section] (0, 1)
{2}
[attribute section subheader]
(3}
<umber of attribute offset records>,uint:2
<umber of explicit areal coverage records>,uint:2
<attribute offset table offset>,uint:4
<attribute offset record ,lengt;h>,umt,2
(2}
[attribute subsectian]
{3}
[attribute offset table]
{4}
fattrestarta AFFant »rar~aArAl {1 marnr)
LalLlLl LAILT VLLOTL LTLUULUY \d s aKuly
FIGURE 3. [frame filel: detailed structure -- Continued.
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{5}

<attribute id>,uint:2

<parameter id>,uint:1

<areal coverage sequence number> uint:1

— b o ..--l—-

o= s - ~E £
<attribute record offset>,uint:4

—

2

ps
2
(=]

[

tr*ihute ta le]

w
[attribute record] (1, ... mary)

{5}
<parameter value>,byte:var (1, ... many)

(2}

[explicit areal coverage subsection] (0, 1)
{3}
<explicit areal coverage table offset>,uint:4
<explicit areal coverage record length>,uint:2

<corner coordinates record length>,uint:2
[expllc.u: areal coverage table]

(4}
[explicit areal coverage record] (1, ... many)
{5}
<umber of vertices>,uint:2
[cormer coordinates record] (1, ... many)
{6}
<lat>,real:8
<long>,real:8
- o
[related images section]) (0, 1)
(2}
[related images section subheader]

(3}
<related image description table offset>,uint:4
<number of related image description records>,uint:2
<related image description record length>,uint:2

(2}
[related images subsection]
{3}
[related image description table]
{4}
[related image description record] (2, ... many)
{5}
<related image flle name>,asci:12
<related image pathname offset>,uint:4
<relationship code>,uint:4
{3}
[related image pathname table]
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{4}
[related image pathname record) (2, ... many)

{5)
<relaced ﬂmxnepadurme length>1ﬁwm:2

Y o - w e

[replace/update section subheader)
(3}
<replace/update table offset>,uint:4
<ummber of replace/update records>,uint:2
<replace/update record length>,uint:2

2}

l’c"p‘ iace
{3}
[replace/update table]

(4}

[replace/update record] (1, ... many)
(5}
<new file name>,asci:12
<o0ld file name>,asci:12

<r°plaC°""V‘='te statuss,uint:

[ a’e - le 1 g 3
update subsection]

r——
\\

1

FIGURE 3. J[frame filel: detailed structure -- Concluded.

(3) <attribute offset record length> ::= a 2-byte

unsigned integer 2 8 indicating the length in bytes of each

[attribute offset record] (intended for backward compatibility;

see 5.1.8 above).

(4) <attribute offset table offset> ::= a 4-byte

SEAT Va2 Te6-

L 4 NGQLvvaawuive Vaasdew

unsigned integer indicating the displacement, measured in bytes,
between the beginning of the [attribute subsection] and the first
byte of the [attribute offset table] (counting the first byte of

the [attribute subsection]) as 0). (Intended for backward
compatibility; see 5.1.8 above).

{5) <attribute record offset> ::= a 4-byte unsig
integer defining the displacement, measured in bytes, between
beginning of the [attribute subsection] and the first byte of

[attribute recoEd] whose <parameter value> field corresponds to
the <parameter id> in this [attribute offset record] (counting the

first byte of the [attribute subsection] as 0).

(6) <color converter offset record length> ::= a
unsigned integer 2 18 defining the length in bytes of each
converter offset record] (intended for backward compatibili
S.1.8 above)
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(7) <color converter offset table offset> ::= a 4-byte
unsigned integer 1nalcat1ng the displacement, measured in bytes,
between the beginning of the [color converter subsection] and the
first byte of the [color converter offset table] {(counting the
first byte of the [color converter subsection] as 0).

(8) <color converter record length> ::= a 2-byte

unsigned integer defining the length in bytes of each [color
converter record] in every [color converter table] (intended for
backward compatibility; see 5.1.8 above)..

{(9) <color converter table id> ::= a 2-byte unsigned
integer defining the type of [color converter table] identified in
this [color converter offset record], encoded as defined in MIL-
STD-2411-1, section 5.1.2.2

(10) <color converter table offset> ::= a 4-byte

unsigned integer defining the displacement, measured in bytes,
between the beginning of the [color converter subsection] and the

first byte of the [color converter table] identified in this
{color converter offset record] (counting the first byte of the
[color converter subsection] as 0).

(11) <color/grayscale element> ::= a variable-length

byte string (whose length is specified in <color/grayscale element
length>) defining a unique color or grayscale value (or a combined
color value and grayscale value) for the images in this {frame
file)

(12) <color/grayscale element length> ::= a l-byte

unsigned integer deflnlng the length in bytes of the
<color/grayscale element> field in each [color/grayscale table].

(13) <coior/grayscale offset record 1ength> 1= a 2-
- Py -

Dyce unsigned integer 2 17 1nuiéaﬁ1ﬁg the length in bytes of eac

[compression lookup table offset record] (intended for backward
1 Q ahnve)

QRasv Ve .
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(14) <color/grayscale table id> ::= a 2-byte unsigned
integer defining the type of color/grayscale table used with the
image data in this [frame file], encoded as defined in MIL-STD-
2411-1, section 5.1.2.1.

(15) <color/grayscale table offset> ::= a 4-byte
unsigned integer defining the displacement, measured in bytes,
between the beginning of the [colormap subsection] and the first
byte of the [color/grayscale table] identified in this
[color/graysc le off et record] (counting the first byte of the

(16) <colormap offset table offset> ::= a {-byte
unsigned integer defining the displacement, measured in bytes,
between the beginning of the [colormap subsection] and the first
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byte of the [colormap offset table] (counting the first byte of
the [colormap subsection] as 0).

(17) <component aggregate length> ::= a 4-byte unsigned
integer indicating the sum of the lengths in bytes of all of the
<component length> fields in this [location section].

{
A
identifying a specific level-2 component of a given section (e.g.
[compression parameter subsection] in the [compre531on section])
whose location is given in the corresponding <component location>
field in this [component location record], encoded as defined in

MIL-STD-2411-1, section 5.1.1.

(19) <component length>::= d-byte un51gned integer
indicating the length in bytes of the component named in the
corresnondinag <comnonent id> field
W h & W pSTAAA A > S W WIS W s s rad L5 N e we N e WA

(20) <component location> ::= a 4-byte unsigned integer

defining the absolute address (i.e. byte number) of the first byte
of the component measured from the beginning of the file.

(21) <component location record -length> ::= a 2-byte
unsigned integer indicating the length in bytes of each [component
location record].

(22) <component location table offset> ::= a 4-byte

unsigned integer 1ndlcat1ng the displacement, measured in bytes,
between the beginning of the [location section] and the first byte
of the [component location table] (counting the first byte of the
[location section] as 0). (Intended for backward compatibility:
see 5.1.8 above).

(23) <compression algorithm id> ::= a 2-byte unsigned
integer defining the compression algorithm used to decompress the
image data in this [frame file], encoded as defined in MIL-STD-
2411-1, section 5.3.1

(24) <compression lookup offset table offset> ::= a 4-
byte un81gned 1nteger 1nd1cat1ng the dlsplacement measured in
bytes, between the beginning of the [compression lookup
subsection] and the first byte of the [compression lookup offset

table] (counting the first byte of the [compression lookup

OB 40— 5 - ! 4
subsection] as 0). (Intended for backward compatibility; see 5.1.8

(25) <compression lookup table id> ::= a 2-byte
unsigned integer identifying the [lookup table] described in this
[compression lookup table offset record], encoded as defined in
MIL-STD-2411-1, section 5.3.1. The nth léémpféséiéﬁ lookup table
offset record] shall contain the <compress1on lookup table id> of

nth [compression lockup table] in this [compression loockup
L TN~ LW Vilip/d ool dva AVUnuy

a TP oAavwii: aAaVWIrup wGara o
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(26) <compression lookup table offset> ::= a 4-byte
unsigned 1nteger deflnlng the displacement, measured in bytes,
between the beginning of the [compression lookup subsection]} and
mlm E£lonmie Yustbao ~F haon [aammemeamasam 1T Aaalriien Ealilal - PRSI RV, -y
LHE LildL LUyl Ul LU ([CUNIPICSDAVIL AVUUVUAUY Lallc) dUTiILLLIATU 1l
this {[compression loockup offset record) (counting the first
byte of the [compression lookup subsection] as 0).

(27) <compression lookup table offset record length>
::= a 2-byte unsigned integer 2 14 indicating the length of

each [compression lookup offset record] (intended for
backward compatibility; see 5.1.8 above).

(28) / 1l / i
bit field def‘u*ng an argument in a [compression
that is used in conjunction with a specific compression algorithm.
The specification for a specific RPF data product that employs
compression shall define the meaning and encoding of the

/compression lookup value/ field.

(29) <compression lookup value bit length> ::= a 2-byte
v s v S asas S A AafFamamm ha Tam~trkh sm et AF +ha
Ulioldylictu lLillLTycTlL o 4%, UciL aililiily CLHT 4ATIIYLIl 14 ViLvo VL CiIT
/compression lookup value/ field in each [compression lockup
record] of each [compression lookup table] in the [compression

section). All /compression lookup value/ fields in a glven
[compression lookup table] shall have the same <compression lookup
value bit length>, which shall be a multiple of 4 bits.

{(30) <co pféss n parameter id> ::= a 2-byte unsigned
integer identifying a unlque parameter that may be needed to
interpret a compressed image file, encoded as defined in MIL-STD-

- - N NSase,

2411- 1, section 5.3.1.

(31) <compression parameter offset record length> ::= a
2-byte unsigned integer 2 8 indicating the length, measured in
bytes, of each [compression parameter offset record] (intended for

"~

backward compatibility; see 5.1.8 above).

<compression parameter offset table offset> ::= a
d integer indicating the displacement, measu rpd in

- el Ty ‘llu‘vu\-‘..' —eam \--ur-u\-n—o-u—oou

(32

~

bytes, betw
subsectlon] and the first byte of the [compres51on parameter
offset table] (counting the first byte of the [compression
parameter subsection]) as 0). (Intended for backward compatibility;

see 5.1.8 above).

- A
« e = A =
byte number) of a
given [compression pgrameter record], ggrresoond;na to the
<compression parameter id> in this [compre531on parameter offset
record], relative to the beginning of this [compression parameter
subsection] (counting the first byte of the [compression parameter

subsection] as 0).
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(34) <compression parameter value> ::= a variable-
length field defining a parameter, associated with the compre351on
algorlthm identified in <compre581on algorltnm 1a> and encocea as
defined in MIL-STD-2411-1, section 5.3.1, that is needed to
decompress the data in the [subframe subsection] in this [frame
filel.

(35) <corner coordinates record length> ::= a 2-byte
unsigned integer 2 16 indicating the length, measured in bytes, of
each [corner coordinates record] {(intended for backward
compatibility; see 5.1.8 above). If the [explicit areal coverage
table] is omitted, then <corner coordinates record length> ::=
null value.

(36) <east-west/horizontal resolution> ::= an 8-byte
real value specifying the nominal resolution, measured in meters,
in the east-west or horlzontal direction for all data output
pixels derived from the /image code/s in [image section].

(37) <external color/grayscale file name> ::=

alphanumeric ASCII character string formatted as specified in
4.5.4.3 above defining the name of a file containing a
color/grayscale table for the image data recorded in this [frame
filel. The file name shall consist of 8 bytes within the 12 byte
field, padded with spaces.

(38) <explicit areal coverage record length> ::= a 2-
byte unsigned integer indicating the length, measured in bytes, of
h|
4

each [explicit areal coverage record] in the [explicit area

AAAAAAAAA ~l el
coverage tabie;.

(39) <explicit areal coverage table offset> ::= a 4-byte
unsigned integer indicating the displacement, measured in bytes,
between the beginning of the [explicit areal coverage subsection]
and the first byte of the [explicit areal coverage table]
(counting the first byte of the [explicit areal coverage
subsection] as 0).

(40} file name> ::= a 12-byte ASCII character r field

<T1
VSV SNaa A T Aot aas LGl CaLT L

defining the name of h is [frame flle], as specified in 4.5.4.4
above.

(41) <governing specificatibn date> ::= an 8-byte ASCII
character string in the format YYYYMMDD defining the effective
date of the product specification to which the format of this

Fomnmenen £3 1o e & e

lLL allc L-LJ.CJ CULILULIIUDS .«

(42) <governing specification number> ::= a 15-byte

ASCII character string deflnlng the document number of the product
specification to which the format of this (frame file] conforms.

(43) <header section length> ::= a 2-byte unsigned
integer 2 48 indicating the length of the [header section] in
bytes (intended for backward compatibility; see 5.1.8 above).
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A 4-byte unsigned
h entry shall represent
e £

integers, constituting a hlstogram Eac

abvaAaTivntetan vmassmblaw -~ P - o P L 2 - - -l o~
the absolute number of occurrences in the output pixel file of the
corresponding <color/grayscale element>.

(45) <histogram record length> ::= a 2-byte unsigned
integer 2 4 indicating the length in bytes of each [histogram
record] (intended for backward compatibility; see 5.1.8 above).
If the [histogram element group) is omitted, then <histogram
record length> ::= a null value.

(46) <histogram table offset> ::= a 4-byte unsigned
integer defining the displacement, measured in bytes, between the
beginning of the [colormap subsection] and the first byte of the

[hlstogram table] described in this [color/grayscale offset
record] (counting the first byte of the [colormap subsection] as
(0). 1If the [histogram element group] is omitted, then the
<histogram table offset> ::= a null value.

(47) /image code/ ::= A bit string indicating one of
wing:

(a) In an uncompressed map or image file, a fixed
length pixel value.

(b) In a Vector Quantization compressed file, a
- * 'c __ oa_

(c) A fixed-length or variable-length data code or
specific parameter required for decompression as defined in the
product specification.

Successive /image code/s shall be stored contiguously. If the
total number of bits in the /image code/s constituting a given
{spectral band table] is not a multiple of 8 bits, pad bits shall
be inserted to insure the [spectral band table] consists of an
integer number of bits Each pad bit shall be ::= 1.

(48) <image code bit length> ::= a one-byte unsigned

integer defining the length, in bits, of /image code/. An <image
code bit length> of zero indicates a variable-length /image code/.

(49) <lat> ::= an 8-byte real value corresponding to
the latitude of a vertex of a pelygon in decimal degrees defining
the areal extent of this attribute (see 5.1.12 above).

(50) <latitude/vertical interval> ::= an 8-byte real
value specifying the nominal latitude interval between adjacent
decompressed pixels, measured in decimal degrees.

(51) little/big endian indicator> ::= a l-byte Boolean
field ::= (FF)H to indicate that this file is recorded in little
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endian format, and : o indicate tha
recorded in big endian format. See 4.4.1 above.

(52) <location section length> ::= a 2-byte unsigned
integer 2 34 indicating the length in bytes of the entire
[location section].

I PR Sy G Sy 3 S s e= i
(53) <location section location> ::= a 4-byte unsigned

sl -wwlLalil 20CC -2V 22

this RPF [frame file] (counting the first byte of the file as 0).

first byte of the [location section] relative to the beginning of

I1f the file is encapsulated in a NITF message, the first byte is
as specified in MIL-STD-2411-2.

(54) <long> ::= an 8-byte real value corresponding to
the longitude of a vertex of a polygon in decimal degrees defining
the areal extent of this attribute {(see 5.1.12 above)}.

(55) <longitude/horizontal interval> ::= an 8-byte real
value specifying the nominal longitude interval between adjacent
decompressed pixels, measured in decimal degrees.

{0
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(57) <new/replacement/update indicator> ::= a l-byte
unsigned integer encoded as follows:

~ o . T R PR S, T 2 - [ i PO £I1 A1 ~ o~ -~ . v e
+:= 0 to indicate that this {frame filej contains
am 2 e lenal A - - 3 3 3 .
original data that is not a replacement for a previous edition; an
initial release of the data in this [frame file];

::= 1 to indicate that this [frame file] contains data
that completely replaces all previous editions of the [frame file]
for this data type, scale (or resolution), geographic coverage,
and latitude zone.

::= 2 to indicate that this is an update (i.e. a
patch) to a previous edition of this [frame file] with the same
data type, scale (or resoclution), geographic coverage, and
latitude zone.

(58) <north-south/vertical resolution> ::= a 8-byte
real value specifying the nominal resolution, measured in meters,
in the north-south or vertical direction for all decompressed
pixels represented in /image code/.

10 sem mam il o Jesomem men oed mla Vmbe @ dene . = -

{59) <northeast/upper right latitude> ::= an 8-byte
[ | - : 1
real value corresponding to the latitude of the northeast corner
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(upper right corner in an RPF (frame file] that is not oriented
north-up, such as a polar ADRG map) of the frame.

real value ‘Grrespcnd‘ﬁg to the longitude of the northeast corner
(upper rlght corner in an RPF [frame file] that is not oriented
north-up, such as a polar ADRG map) of the frame.

(61) <northwest/upper left latitude> ::= an 8-byte real

value corresponding to the latitude of the northwest corner
(upper left corner in an RPF [frame file] that is not oriented
north-up, such as a polar ADRG map) of the frame.

(62) <northwest/upper left longitude> ::= an 8-byte
real value corresponding to the longitude of the northwest corner
(upper left corner in an RPF [frame file] that is not oriented
north-up, such as a polar ADRG map) of the frame.

(63) <number of attribute offset records> ::= a 2-byte
unsigned integer defining the number of [attribute offset record]s
in this [attribute section].

l:ﬁ\ /n||mkar f‘ﬁ1 myr /ﬁr:tronn]n nF‘nnO— Lol -VYalal of
\U=) Kuiwinmnmwca LldUd /yiayotladtT UlLiLdoTL L1 Tclus

l1-byte unsigned integer 2 1, indicating the number o
[color/grayscale offset record]s in the [colormap offset table].

’\F
(938

(65) <number of color/grayscale records> ::= a 4-byte
unsigned integer 2 1, indicating the number of [color/grayscale
record]s in the [color/grayscale table] 1dent1f1ed in this

wumber of

Fmmlmam fmnnmcsmmea )l m m L L mt cmmmemar )] i o 2 oo
lLULULIgIdYb(.d.LE OLllSsel 1eCorq) COIrIita 1Ii1S, ana L
[histogram record]s the [histogram table] contains.

({66) <number of color converter offset records> ::= a
l1-byte unsigned integer indicating the number of [color converter
offset record)s in the [color converter offset table].

{67) <number of color converter records> ::= a 4-byte
unsigned integer 2 1, indicating the number of [color converter
recordls in the [color converter table] identified by the <color
converter table offset> in this [color converter offset record].
The <number of color converter records> in a given [color

converter offset record] shall equal the <number of
color/grayscale records> in the source [color/grayscale table],
identified by the <source color/grayscale table offset> in this
[color converter offset record].

(68) <number of component location records> ::= a 2-
byte unsigned integer indicating the number of [component location
recordls in this [location section]

(69) <number of compression lookup recordss> ::= a 4-

byte unsigned integer 2 1, indicating the number of [compression
lookup record]s in each [compression lookup table].
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(70) <number of compression lookup offset records> ::=
a 2-byte unsigned integer 2 1, indicating the number of
[compression lookup offset recordjs in the [compression lookup
offset table].

(71) <number of compression parameter offset records>
::= a 2-byte unsigned integer 2 0, indicating the number of

[compression parameter offset record]s in the [compression
parameter subsection].

(72) <number of exp11c1t areal coverage records> ::=
2-byte unsigned 1nteger spec1ty1ng the number of explicit areal
coverage records in the iexplicit areal coverage tabiej.

(73) <number of image codes per row> ::= a 4-byte
unsigned integer, defining the number of /image code/ fields in
each [image row] of each [spectral band table]. A <number of image
codes per row> of zero indicates a variable number of /image

code/s per image row.

17y A IR PR . Sy - o a s s = A _leesb o ssemrm e el

(/74) <numper I 1mageé rows> (= a «4-0OyL€ unsignea
integer 2 1, indicating the number cof [image rowls in each [spectral
band tablel. 2All [spectral band tablels in every [subframe tablel
shall contain the same number of [image rowls

(75) <number of output columns per subframe> ::= a 4-
byte unsigned integer specifying the number of columns in the
output array of pixels. All subframes in a given [frame fiie]j
shall have the same number of columns in the output pixel array.

(76) <number of output rows per subframe> ::= a 4-byte

unsigned integer specifying the number of rows in the output array
of pixels. All subframes in a given [image section] shall have
the same number of rows in the output pixel array.

a 2-byte unsigned LHLCQCL LHULLQLLUQ the number of 1relaecd 1mag

description recordls in the [related image description table].

(78) <number of replace/update records> ::= a 2-byte
unsigned integer 2 1, indicating the number of [replace/update
record)s in this [replace/update section].

t Ia law&& (=11
]. The value shall equal 1l in 1mages recorded
in interleaved and band sequential format (see 5.1.11 above); the

== SEREEN

value shall be > 1 in an image stored in band interleaved by line
format (e.g. the value = 3 in an RGB image stored in band

interleaved by line format).
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(80) <number of spectral band tables> ::= a 2-byte
unsigned integer 1nd1cat1ng the number of [spectral band tablels

PN | S mamb s el

2 PRI r - -~ aln
in eacn (SuDirameé Capi€j in this la.magc Selcidlny .

(81) <number of spectral groups> ::= a 2-byte unsigned

integer indicating the number of [s pectral groupls in thlS [image
section].

(82) <number of subframe tables> ::= a 2-byte unsigned
integer 2 1, indicating the actual number of [subframe table]s in
this [image section].

columns 1n the rect;ngular-geographlcJarray of ubframes
constituting the frame that is the subject of this [frame file].

(84) <number of subframes in north-south or up-down
direction> ::= a 2-byte unsigned integer defining the number of
rows in the rectangular geographic array of subframes constituting
the frame that is the subject of this [frame filel.

{85) <number of values per compression lookup records>

:= a 2-byte unsigned integer 2 1, indicating the number of

contiguous /compression lookup value/ fields in each [compression
lookup record] of a given [compression lookup table].

(86) <number of vertices> ::= a 2-byte uns ‘gned integer
specifying the number of <lat>, <long> pairs associated with a
given explicit areal coverage. (See 5.1.12 above.)

(87) <old file name> ::= a 12-byte ASCII character

string indicating the name of a previous [frame file], encoded as
spec1f1ed 1n 4.5.4.4 above, which is replaced or updated by the
fi 1denc1rlea in the <new file name> field> in this

PPN R |

ate recordj.

(88) <parameter id> ::= a l-byte unsigned integer
defining a specific parameter type, such as horizontal or vertical
accuracy, horizontal datum code, etc. whose value is given in the
corresponding <parameter value> field and whose relative address
is given in the corresponding <parameter offset> field. The
registered values for <parameter id> can be found in MIL-STD-2411-

1 Onmtedmem E 2 9
i1, o€CL1ON J.5.4.

(89) <parameter value> ::= a variable-length field

vailuc s = =EES= o=

whose coding depends on the parameter type, defined in the
corresponding <parameter id> field, encoded as specified in MIL-
STD-2411-1, section 5.3.2. See the discussion of <parameter

value> in 5.2.2.a.(8)(a) and 5.2.2.a(8) (b).

(90) <related image description record length> ::= a 2-
) DU -_—--..A A b mmmme N AN aemade o mataemna bl YV mem bt d e b o mam AL omm L
DyLe uUllslylieu 1lliiltoyccl o 4LV dldlidadllilly Lue dcuygtill 11l pvyiles oL eadcil
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[related image description record] (intended for backward
compatibility; see 5.1.8 above).

igned integer
tween the begi
and the first bvte of the [related image description table]

LRasvn vaeT eacaw e ~f - =225 L2claeltcl 2a ucoL1 1 <4l

(counting the first byte of the [related images subsection] as 0).
(Intended for backward compatibility; see 5.1.8 above).

character string in the format defined in 4.5.4.4 above,
identifying a {frame file] recorded on this volume that is related
to this [frame file] in a manner defined by the <relationship
code> in this [related image description record].

(93) <related image pathname> ::= a variable-length

ASCII character string defining the pathname for the directory
containing a given [frame file], recorded on this volume for an
1mage that is related to the image recorded in this [frame file],

LI PO W e = Y a2 L. A L2 = am Al m mm mmea o - 2 -~
in accordance with the relationship defined in the corresponding
<relationship code> in the [related image description record] for
rhe related file. For examnl if the image in [(frame filel

h el file. For example, if the image in [frame filel

/RPF/CONC/CONCZOB/EFGH5678 ON3 is related to the image in this

[frame file], then <related image pathname> ::= *"./CONC/CONCZO0O3"
in the [related image pathname record], and the corresponding
<related image file name> ::= "EFGH5678.0ON3" in the appropriate

[related image description record]j.

{94) <related image pathname length> ::= a 2-byte
uncsigned integer indicating the length in bytes of the <related
image pathname> field for the [frame file] identified in this
[related image description record].

(95) <related image pathname offset> ::= a 4-byte
unsigned integer defining the displacement, measured in bytes,
between the beginning of the [related images subsection] and the
first byte of the record in the [related image pathname table]
containina the nathname of the 1m:aru= file named in this [related

viic A arsnary wadT pOLiiiiTINT VA el aew —e weeam e =CLT=

image descrlptlon record](countlng the first byte of the [related
images subsection] as 0).
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(96) <relationship code> ::= a 4-byte unsigned integer
defining the nature of the relationship {e.g. stereo palrS)
T oAl o AL o [ i - L2 Y -1 PR | . Napey | g PR L2711 R [ P . | P, o W -
DEetweell ULIl1lS |LIdiue 1Ll1l€e] dIllag Ule j|jlr1ame 111i€e)] 1deIliLiliried 111 Llild>
{related image description record], encoded as specified in MIL-
STD-2411-1, section 5.3.3.

(97) <replace/update record length> ::= a 2-byte
unsigned integer 2 25 indicating the length in bytes of each
(replace/update record] (intended for backward compatibility:; see

5.1.8 above).

1 nt+ ager
Jl\-‘-y £

1 1iratan
encoded as follow

::= 1 to indicate that the [frame file] identified in
<new file name> field in this [replace/update record] updates one
or more subframes in the [frame file] identified in the <old file
name> field in this [replace/update record].

::= 2 to indicat e file) identified in
<new file name> (which is intended to update a parent edition
supersedes the [frame file] identified in the <o0ld file name>
field in this [replace/update record] (which also was intended to

update the same parent edition).

cate that the [Frarn

~  wasta —as e - .

::= 3 to indicate that the [frame file] identified in

<new file name> field in this [replace/update record] replaces the
identified in the <0ld file name> field in

E RS A2 T P R - aaCRIT A

ile]
pdate record].

antire [
Nwrdd\o b o W [ 8

franm
this [replac

clll o [ 9

m ®
= 4

/

(99) <replace/update table offset> ::= a 4-byte integer
defining the displacement, measured in byces, between the
beginning of the [replace/update subsectlonj and the first byte of

the {replace/update tablej, {(counting the first byte of the
{replace/update subsection] as 0).

(100) <security classification> ::= a l-byte ASCII
character coded to indicate the security level (e.g. unclassified,
confidential, secret) of this file, as specified in MIL-STD-2411-

1, section 5.1.8.

(101) <security country/international code> ::= a 2-
byte ASCII character string coded to indicate the originating
country or international affiliation of the <security
classification> of this file, as defined in MIL-STD-2411-1,
section 5.1.7.

(102) <security release marking> ::= a Z2-byte ASCII
character string coded to indicate any special handling or
releasability restrictions assigned to the contents of this file,
as defined in MIL-STD-2411-1, section 5.1.9.
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(103) <source color/grayscale offset table offset> ::=
a 4-byte unsigned integer defining the displacement, measured in
bytes, between the beginning of the [colormap subsection] and the
first byte of the source [color/grayscale offset tablej, (counting
the first byte of the [colormap subsection] as 0j. The source
[color/grayscale offset table] shall be the table corresponding to

rha AAlAavr/ovavermsala +ahlal whAaecea ~Aalnary antriec are to he
LSV P 4 = L~\Vawvi 7 s‘ “! Dwldds o wlAMA S ] Wil O o W e b d bl - Bl N

converted into those of the target [color/gravscale table], whose
corresponding [color/grayscale offset table] is 1dent1f1ed by the
<target color/grayscale offset table offset> in this [color

converter offset record].

1TNAN P S N R A B e I e 3 o L TatrastnnAdas e e aAarm Q_Twmrra

\dU% ) \SovVUuLiITAdo L/ AUWTL L il LA d LUMUT A~ s e~ Qi VT NYWE
real value corresponding to the latitude in decimal degrees of the
southeast or lower right corner of the frame.

(105) <southeast/lower right 10ngitude> ::= an 8- byte
real value corresponalng to the longltuae in decimal degrees of
the southeas; or lower right corner of the frame.

(106) <southwest/lower left latitude> ::= an 8-byte

real value corresponding to the latitude in decimal degrees of the
southwest or lower left corner of the frame.

(107) <southwest/lower left longitude> ::= an 8-byte
real value corresponding to the longitude in decimal degrees of
the southwest or lower left corner of the frame.

(108) <subframe mask table offset> ::= a 4-byte
unsigned integer indicating one of the following:

(a) the displacement, measured in bytes, between
mlan ameasmorncomm Af olhha lTama~l- ....k_.\-o-.‘a-'l -;-.A Fkl\ Fawnmt Yarban AF =l
LilT bTyJdilllily UL CiIT LiInaon MOoTUCLALUiL) O ER SY  § LAl DL UVyLT UL Lilic
[subframe mask table] (countlng the flrSt byte of the [mask
subsection] as 0).

(b) a null value in the case where the [subframe
mask table] is not recorded. A null value will be recorded if no
[mask subsection] is present.

(a) the displacement, measured in bytes, between
the beginning of the [spatial data subsection] and the first byte
of the [subframe table] for the subframe identified in this
[subframe sequence record] or [transparency sequence record)
(counting the first byte of the [spatial data subsection] as 0);

or

D
¥
D
]
D
ot

(h) a nill wa in h ~a
Ny L AANA e \. \4

11
V b Wl N X X

table] for the subframe identified in th1 [subframe sequence
record] or [transparency sequence record] is not recorded.
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(110) <subframe sequence record length> ::= a 2-byte
unsigned integer 2 2 indicating the length in bytes of each
[subframe sequence record] (intended for backward compatibility:
see 5.1.8 above). If the [subframe mask table] is omitted, then
<subframe seguence record length> ::= 0,

(111) <target color/grayscale table entry number> ::= a
4-byte unsigned integer < the <number of color/grayscale records>
- 1 in the target [color/grayscale table], indicating an entry
number in the target [color/grayscale table]. The <target
color/grayscale table entry number> in the nth [color converter

record] shall relate the nth entry in the source [color/grayscale
table] with the entry defined by the given <target
color/grayscale table entry number> in the target [color/gravscale

table]. %he source and target [colo;/gféyscale offset table]s for
the source and target [color/grayscale table)s shall be identified
in the [color converter offset record] for this [color converter

table].

L'J"‘:! .

(112) <target color/grayscale offset table offset>

e | st arv~ay Aafinina +ha Aionlamamant maaocnirad

a é b'_y'te UnSigﬁcu ificeger Gerining tae Gispaacfemenct, measurel in
bytes, between the beginning of the [colormap subsection] and the
first byte of the target [color/grayscale offset table], (counting

the first byte of the [colormap subsection] as 0). The target

[color/grayscale offset table] shall be the table corresponding to
the [color/grayscale table] whose color entries are to be used in
place of those of the source [color/grayscale table], whose
COff&SpOﬁulug lLULUL/QT&YSC&;c offset table] is identified oy the

<source color/grayscale offset table offset> in this [color
converter offset recordl].

(113) <transparency mask table offset> ::= a 4-byte
unsigned integer indicating one of the following:

(a) the displacement, measured in bytes, between the
beginning of the [mask subsection] and the first byte
of the [transparency mask table] {(counting the first byte

of the [mask subsection] as 0). (Intended for backward
compatibility; see 5.1.8 above).

(b) a null value in the case where the
[transparency mask table] is not recorded.

(114) <transparency sequence record lengtn 1:= a 2-
oyce unsigned integer 2 2 1nalcac1ng cne lengcn in bytes of each

LLT&ﬁS?&féﬁCY Sequernce record] {intended for backward
compatibility; see 5.1.8 above). 1If the [transparency
mask table] is omitted, then <transparency segquence record length>

= - - 222 =2 A

0.

(115) /transparent output pixel code/ ::= a variable-
length bit string indicating the data value that shall be
interpreted as follows:
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(a) The value of /image code/ that corresponds to
a transparent pixel or transparent color index value in a [frame
file] containing uncompressed spatial data;

(b) the data value in the decompressed output file

that corresponds to a transparent pixel, or a transparent color
index value that the receiver shall translate into a transparent
pixel, in a [frame file] containing compressed spatial data

The value and interpretation of this field shall be defined in
product specifications for individual RPF- compatlble data

products. If <transparent output plxel code 1engtn> ::= 0, then

o A (ORI |

the /transparent pixel output code/ shall not be recorad ed.

{116) <transparent output pixel code length> ::= a
byte unsigned integer indicating the length, measured in bits, of
the /transparent output pixel code/ field. The value and

interpretation of this fie id shall be defined in product
specifications for individual RPF- compatible data products.

5.2.3 External color/gravscale file.

a. The structure of the [external color/grayscale file]
will be compatible with the structure of the [frame file]. If a
col r/grayscale table] is associated with a given [frame filel,
the table may be stored in the [frame file] itself or in an
[ xternal color/grayscale file] An [external color/grayscale

that would otherwise add an unacceptable overhead burden and
s1gn1f1cantly reduce the effective compression ratio if it were

included in individual [frame filels. In this case, it would be
appropriate to store a single colortable in an [external
color/grayscale file] and use it in conjunction with a family of
images on an interchange volume.

For instance, if an 8-bit (256-entry) colortable with a 3-byte
argument (768 bytes all told) is included in a compressed raster
file of 280,000 bytes, it adds less than 0.3% to the total file

size; however, if a 16-bit (65,536-entry) colortable with a 3-byte
argument (196,608 bytes all told) is added to the same [frame

file], it increases the file size by 70%. This situation would
dictate use of an [external color/grayscale file].
b. The overall structure shall be as follows:
[external color/grayscale file]

(1) .

[header section]

[location section]

[color/grayscale section]

(1) The (header section] will contain information that

enables the programmer to uniquely identify the [external
color/grayscale file] and process it further. Note: the
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<location section location> field i1s intended to facilitate
backward compatibility. See 5.1.8 above.)

addre
the flle, relatlve to the beg 1ng of the [nitf message] that
encapsulates this file, as defined in MIL-STD-2411-2.

(a) The programmer will be able to read in and
interpret the [location section] and immediately know where to
find the data of interest, and calculate the length of each

~~ b -

SeCcion.

recordls in the llocatlon

rr
. =
0
n
w
rt
e
'O

{b) The [component

({c) The <component aggregate length> field shall
contain the sum of the <component length> fields in bytes in the
(component location record]s. The receiver will be able to
compare the <component aggregate length> with the sum of the
individual <component length>s to ensure that the [location

_—aavaa V alaielna ~ e AdTacie AaTadyg waeas T eas wma =

section] has been found correctly and to verify its structural
integrity.

(3) The [color/grayscale section] will contain color
grayscale values for softcopy and hardcopy display, to be
- A

all the image data in a given {frame filej.

('D Qa

/or
us d fo
(a) A [frame file] that uses an external
[color/grayscale table] will provide the name of the corresponding
[external color/grayscale file] and will not incorporate its own

internal [color/grayscale table].

(b) The [color/grayscale section] may contain
w—e Tl e e Y [ Py, Y NP IO e, P, R R Pt | fmonlmen mocmee= b man e le T ) o
iuitipie ([COLOI/graysalde Lable)s, dllu [CuUl0ol collver Lel Lable)s
rhatr marm +tha ~AlAarye in Aana [ArAalAavr/Avaverala +ahlal intn thaca AF
cade nap vae COL0IS 10N Chie 1ClalI/gIayYslaac valaie; 1NL0 waisSce OO
another.

(c) The [histogram table] is optional. 1If the
[histogram subsection] is omitted, then each [frame file] that
references this [external color/grayscale file] may furnish its
own internal [histogram table].

d. The [external color/grayscale file] shall contain the
following fields, listed in alphabetical order:

(1) <color converter offset record length> ::= a 2-byte
unsigned integer 2 18 defining the length in bytes of each [color
converter offset record] (intended for backward compatibility; see

E 1 0 alhAawald
Jed O QUIVE] . .
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(2) <color converter record length> ::= a 2-byte
unsigned integer detlnlng the length in bytes of each [color
converter record] in every [color converter table] {intended for
backward compatibility; see 5.1.8 above)..

(3) <color converter offset table offset> ::= a 4-byte

N7 ~CLaY2 Ul =T SR Y =3 &

unsigned integer indicating the dlsplacement, measured in bytes,
between the beginning of the [color converter subsection] and the
first byte of the [color converter table] (counting the first byte
of the [color converter subsection] as 0).

{d) <color converter table id> ::= a 2-byte unsign
integer defining the type of [color converter table] identified in
this [color converter offset record), encoded as defined in MIL-
STD-2411-1, section 5.1.2.2.

(5) <color converter table offset> ::= a 4-byte
unsigned integer defining the displacement, measured in bytes,
between the beginning of the [color converter subsectlon] and the

first byte of the [color converter table] identified in this
[color converter offset record] (counting the first byte of th
[color converter subsection] as 0).

(6) <color/grayscale element> ::= a variable-length

byte string (whose length is specified in <color/grayscale element
length>) defining a unique color or grayscale value (or a combined
color value and grayscale value) for the images in the {frame
file)s that use this [externmal color/grayscale file].

(7) <color/grayscale elem nt length> ::= a 1l-byte

S e a P g = = 2 23y 2

unsigned integer definlng the leng n bytes of the
<color/grayscale element> field in each [color/grayscale table].

(8) <color/grayscale offset record length> ::= a 2-byte
unsigned integer 2 17 indicating the length of each
[color/grayscale offset record) (intended for backward

compatibility; see 5.1.8 above).
- (9) <color/grayscale table id> ::= a 2-byte unsigned

integer defining the color/grayscale table used with the image
data in this [frame file], encoded as defined in MIL-STD-2411-1,

section 5.1.2.1.

= Y a1 1

{(10) <color/grayscale table offset> ::= a 4-byte

unsigned integer defining the displacement, measured in bytes,
between the beginning of the [colormap subsection] and the first

waaa L wawasnls =R R P T 2

byte of the [color/aravscale table] 1dent1f1ed in this

[color/grayscale offset record] (counting the first byte of the
[colormap subsection] as 0).
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LR W Y

[external color/grayscale filej
r1 1

{1}
[header section]
{2}
<little/big endian indicator>,bocl:1
<header section length>,uint:2
<file name>,asci:12
mew/replacemt/update indicator>,uint:1

<govermng specnlcatlon rumber>, asc1 15

<gover'r‘1:’mg Spec1I1C&c1on date>,asci
~1 o]
rs

P — 1 €3 marg e
<Scudr1\_,' C;aaSlA..LCa\.J.u&,asul

<security country/international code>,asci:2
<security release marking>,asci:2
<location section location>,uint:4
{1)
[location section]
{2)
<location section length>,uint:2
<camponent location table offset>,uint:4

<umber of camponent location records>,uint:2
<camponent location record length>,uint:2
<camponent aggregate length>,uint:4
[component location table]
{3}
[camponent location record] (2, ... many)
4)

1A
UIWJLCLA\, $W U--Ll L_ 2
1in

P i ATl Sy e o

{1}
[color/grayscale section] (0, 1)
{2}
{color/grayscale section subheader]
{3
mg)mber of
«cnimber of

Lasiescae Ve wwawa

<dummy file name>,asci:12

H
83
o]

"]

Y

=

5

(ad

> b=

{2}

[colormap subsection] (0, 1)
(3}
<colormap offset table offset>,uint:4
<color/grayscale offset record length>,uint:2

e~ EE ot W1
{colormap offset tabl el

(5}
<color/grayscale table id>,uint:2
<nmber of color/grayscale recordss>,uint:4

FIGURE 4: structure of the [external color/gravscale filel.
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{5} (continued)

<color/grayscale element length>,uint:1
<histogram record length>,uint:2
<color/grayscale table offset>,uint:4
<histogram table offset>,uint:4

{3}
[ P, Py U I T |
LCOLIOL /L sSCale elaal 1 L J
A
1\=J
[oolor/aravecale tahlel (1 marns)
[ g L A B e e P N e —~——y 7
{5}
{color/grayscale record] (1, ... many)
{6}
<color/grayscale element>,byte:var
{3}
[histogram element groupj (0, 1)
(4}
s at-Arvam +Falklal 11 marwr)
L;ua\_wqu LA Ve o o o Ilml}l
{5)
[histogram record] (1, ... many)

{6}
<histogram element>,uint:4

(2}
{color converter subsection] (0, 1)

et man mamene mmnarde man b nnte Al Al E bl cedeni A
<KCO1UL LLUIIVEL LTI ULl dCL Laldce LLIOCL>,Ullll . %
Ay ArAarimayt oy AFfFoar rar~rArA Tandtrhs 1iint .9
<COL0T CONIVEILED CIisel ISCUIT AU, Qidic &
<color conwverter record length> uint:2

[color converter offset tablel

{4)
[color converter offset record] (1, ... mary)

<color converter table id>,uint:2

<target ‘color/v ayscale offset table
offset>,uint:4

(4)
[color converter table] (0, ... many)

FIGURE 4: gtxucture of the [external color/gravscale filel --

Concluded.

Tl e b I~ ~ T e «r AN N "mysvale “a™ a ™My 21 mar 1T TYame T1T 1811



MIL-STD-2411

(11) <colormap offset table offset> ::= a 4-byte

unsigned integer defining the displacement, measured in bytes,

b cemmce bele Mamdemecmdomm af tha [amalmcmam caitbhan~tsnm] amAd tha €3 eat

pelweell LI DEeyllulliligy Ul Lt [ClJuliap SuUbsSTlLliull)] allu L L1l o

byte of the [colormap offset table] (counting the first byte of

the [colormap subsection] as 0). -
(12) <component aggregate length> ::= a 4-byte unsigned

integer indicating the sum of the lengths in bytes of all of the
<component length> fields in this [location section].

{13) <component id> ::= a 2-byte unsigned integer
identifying a specific level-2 component of a given section {e.g.
{compression parameter subsection] in the [compression section])

whose location is given in the corresponding <component location>
field in this [component location record], encoded as defined in
MIL-STD-2411-1, section 5.1.1. ‘

(14) <component length>::= a 4-byte unsigned integer
indicating the length in bytes of the component named in the
......... - I A.....-\A..A..A- .A; £ AT A

corresponaing <component 14> rieidd.

(15) <component location> ::= a 4-byte unsigned inceger

~ Y V322G LL VYL A2 s = 1= Gililoliygilic

defining the absolute address (i.e. byte number) of the first byte
of the [location section] measured from the relative to the
beginning of this RPF [frame file] (counting the first byte of the
file as 0). 1If the file is encapsulated in a NITF message, the

PR - v~ Lo W, Bhe B | -~

first byte is as specified in MIL-STD-2411-2.

ponent location record length> ::= a 2-byte-

-wOoOL V2l 200V ST28

(16) «<cor
unsigned 1nteg r indicating the length in bvtes of each [component

locatlon record].

(17) <component location table offset> ::= a 4-byte
unsigned integer indicating the displacement, measured in bytes,
between the beginning of the [location section] and the first byte
of the [component location table] (counting the first byte of the

[location section] as 0). (Intended for backward compatibility;
see 5.1.8 above)

(18) <dummy file name> ::= a 12-byte alphanumeric ASCII
character string ::= a null value. This field is specified to

maintain consistency between the structure of the [color/grayscale
section] of the [external color/grayscale file) and that of the

[color/grayscale section] of the [frame file]. The corresponding
field in the [frame file] provides the name of the related
fovtornal ecrnlar/aoravecrale F‘!“D]' the concent of a related

LeNLLiililldd wWWVWAaAVL | YWeAJ OVHASY 2 dav) Cite wwasiww e

[external color/grayscale file] does not exist in the [external
color/grayscale fllel itself, so this field shall be null.

{19) <file name> ::= a 12-byte ASCII character field

indicating the name of this [external color/grayscale file],
encoded as specified in 4.5.4.3 above. The file name shall
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consist of 8 bytes within the 12 byte field, padded with spaces in
the rightmost four characters.

on date> ::= an 8-bvte ASCII

i A4 * o - il A MI N Ve S B e e am
ormat YYYYMMDD defining the effective
fication to which the format of this

{20} <gove
character string in the £
date of the product speci

[frame file] conforms.

(21) <governing specification number>
ASCII character strlng deflnlng the document number
specification to which the format of this [frame

Hhm .

(22) <header section length> ::= a 2-byte uns;g“_d
integer 2 48 indicating the length of the [header section] in
bytes (intended for backward compatibility; see 5.1.8 above).

(23) <histogram element> ::= 4-byte unsigned integer,
constituting a histogram. Each entry shall represent the
relative frequency of occurrence in the output pixel file of the

corresponding <color/grayscale element>.
(24) <histogram record 1 th> ::= a 2-byte unsigned
integer 2 4 indicating the length i bytes of each [histogram

record] (intended for backward compatlblllty, see 5.1.8 above).
If the [histogram element group] is omitted, then <histogram

record length> ::= a null value.

(25) <histogram table offset> ::= a 4-byte unsigned
integer defining the displacement, measured in bytes, between the
beginning of the [colormap subsection] and the first byte of the
[histogram table] described in this [color/grayscale offset record]
{(counting the first byte of the [colormap subsection] as (0). If
the [histogram element group)] is omitted, then the <histogram table
offset> ::= a null value.

(26) «<little/big endian indicator> ::= a l-byte Boolean
field = (FF)H to indicate that this file is recorded in little
endian format, and ::= (00)H to indicate that this file is
recorded in big endian format.

(27) <location section length> ::= a 2-byte unsigned
integer 2 34 indicating the length in bytes of the entire
[location section].

atrin nr-'—i 1A 3 .
1466 <a0Cacld ction location> :@:= a 4- u,’te uns.’.g. d

integer defining the absolu address (i.e. byte number) of the
first byte of the [locac;on section] relative to the beginning of
relative to the beginning of this RPF [frame file] (counting the
first byte of the file as 0). If the file is encapsulated in a

NITF message, the first byte is as specified in MIL-STD-2411-2.

(22 ~1Aar

rer
n
V)
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(30) <number of color converter offset records> ::= a
4-byte unsigned integer indicating the number of [color converter
offset record]s in the [color converter offset table].

(31) <number of color converter records> ::= a 4-byte
unsigned integer 2 1, indicating the number of [color converter
recordls in the [color converter table] identified by the <color

converter table offset> in this [color converter offset record].
The <number of color converter records> in a given [color
converter offset record] shall equal the <number of
color/grayscale records> in the source [color/grayscale ta
identified by the <source COLor/grayscaie table offset> in t

______ b mnn L L - g

lCOlor converter oiriset I!;'LULU].

0 -~

el,
i

(32) <number of color/aravscale offset records> ::= a

LRy 2 il CLIVLL /GGy =0a2C

l1-byte unsigned integer 2 1, 1nd1cat1ng the number of
[color/grayscale offset record]s in the [colormap offset table].

(33) <number of color/grayscale records> ::= a 4-byte
unsign d integer 2 1, indicating the number of [color/grayscale
record]ls the [color/grayscale table] identified in this
[color/grayscale offset record] contains, and the number of
[histogram recordl}s the [histogram table] contains.

(34) <number of component location records> ::= a 2-

byte unsigned integer indicating the number of [component location
record]s in this [location section].

{35) <security classification> ::= a l-byte ASCII
character coded to indicate the security level (e.g unclassified,
confidential, secret) of this file, as specified in MIL-STD-2411-1,
section 5.1.8.

(36) <security country/international code> ::= a 2-byte

ASCII character string coded to indicate the originating country
or international affiliation of the <security classification> of

e £:14 M F A
this file, as defined in MIL-STD-2411-1, section 5.1.7

(37) <security release marking> ::= a 2-byte ASCII
character string coded to indicate any spec1al handling or
releasability restrictions assigned to the contents of this file,

as defined in MIL-STD-2411-1, section 5.1.9.

(38) <source color/grayscale offset table offset> ::= a
4-byte unsigned integer defining the displacement, measured in

bytes, between the beginning of the [colormap subsection] and

(=3
first byte of the source [color/grayscale offset table]. (counting

- - =ase 2V T SCLALLL 21T Yot

the flrst byte of the [colormap subsectlonl as 0). The source
[color/grayscale offset table] shall be the table corresponding to
the [color/grayscale table] whose color entries are to be
converted into those of the target [color/grayscale table], whose
corresponding [color/grayscale offset table] is identified by the

<target coxor/grayscale OI[SEC taDle orrset> 1n CnlS 1COL0TI
converter offset record].
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(39) <target color/grayscale table entry number> ::= a
4-byte unsigned integer < the <number of color/grayscale records>
- 1 in the target [color/grayscale table], indicating an entry
number in the target [color/grayscale table]. The <target
color/grayscale table entry number> in the nth [color converter
record] shall relate the nth entry in the source [color/g
table] with the entry defined by the gi
color/grayscale tabie entry number> i [co
table]. The source and target [color/grayscale offset table]s for
the source and target [color/grayscale table]ls shall be identified

(5% P L4 maCT G222 — /LI L S

in the [color converter offset record] for this [color converter
table].

Q
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(40) <target color/grayscal offset table offse

4-byte unsigned 1nteger Oetlnlng the displacement, measured in
bytes, between the beginning of the ([colormap subsection] and the
first byte of the target [color/grayscale offset tablel, (counting
the first byte of the [colormap subsection] as 0). The target

[color/grayscale offset table] shall be the table corresponding to

the [color/grayscale table] whose color entries are to be used in
place of those of the source [color/grayscale table}, whose
correspondlng [color/grayscale offset table] 1s 1dent1f1ed by the

Lo

<source color/grayscale offset table offset> in this {color

_______ — EE mmn - A

converter oriiset recorda;.
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6. NOTES
{This section contains information of a general or explanatory
nnnnnnn lamt smarrs A RWAYLAF LT ) T e ot emaea A b mems )
llalLure uiliag na Ve ut:J.LJLu.L: DUl 1o 1Vl IIGLIUGLUL)’.I

.1 Intended use. This standard is intended to govern the
ra

d and design of a family of digital data interchange

= === == et i

S I I
products that comprise raster maps, images, and other geographic
data for military applications.

6.2 Aggngsggggn_xggu;zgmgnns. When this specification is used

in acquisition, the applicable issue of the DODISS must be cited
in the solicitation (see 2.1.1 and 2.2j.

6.3 International standardization adgreements.

This section is not applicable to this standard.

6.3.1 International Standardization Agreements (STANAGs). This

section is not applicable to this standard.

6.3.4 Interpnational MC&G Agreemenkts. This section is not

applicable to this standard.

.3.5 Executive Orders. This section is not applicable to this

£ V7 £ TntrariAmanm~r Anaroaamantao mMhia aam~rtriAan i NnAat armnmnlacrahla
6.3.0 JnterAgency Agreements. Thnis section 1s nol appiicabie
tn thie ectandard
-\ Ciid O 2 CAAANACAL A o

ANSI 3.41-1974
ANSI/IEEE STD 754-1985
IEEE 1003.1

ISO/IEC 10149

TON /TR TN
dOoVU/7 AL AV T
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6.4 Subject term (key word) listing.

Data interchange formats
Geospatial databases

Image data structures

Map data structures

Mapping, charting, and geodesy
Raster Product Format

-75-
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APPENDIX

10. GENERAL

10.1 Scope.

This appendix lists the page numbers where each

bit string name, each elementary field name and each group name

may be found in this standard.

This information is intended for

reference and for ensuring that names that may be assigned in
future versions of this standard do not duplicate existing names.

20. APPLICABLE DOCUMENTS
30. BIT STRINGS.
Item name J_Liﬁ_@l____—_
p————
/biased exponent/ 12-14
/compression lookup value/ 46, 54, 60
/fraction/ 12-14
/image code/ 20, 21, 29, 49, 55-59,
65
/sign bit/ 12-14
/transparent output pixel code/ 48, 64
40. FIELDS.
Item name Pages
— —_—
<areal coverage sequence number> 44, 50
<attribute id> 44, 50 B -
<attribute offset record length> 49, 51
<attribute offset table offset> 49, 51
<attribute record offset> 50-51
<boundary rectangle record length> 27, 34
<boundary rectangle record number> 33, 35
<boundary rectangle table offset> 34
<color converter offset record length> 47, 51, 67-68
<color converter offset table offset> 47, 52, 67-68
<color converter record length> 47, 52, 67-68
<color converter table id> 48, 52, 67-68
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offset>

57,

67‘68' 71

<color/grayscale element> 47. 52, 67-68

<color/grayscale element length> 47, 52, 55, 67-68, 70

<color/grayscale offset record length> 47, 52, 67-68

<color/grayscale table id> 47, 52, 67-68

<color/grayscale table offset> 47, 52, 67-68

<colormap offset table offset> 47, 52, 68, 70

<colortable index record length> 32, 36

<colortable index table offset> 32,

<comment > 35

<component aggregate length> 29, %ﬂ,’EG,_QB, 45,
53, 66-67, 70

<component id> 27, 30, 34, 36, 43,
45, 53, 66-67, 70

<component length> 30, 34, 37, 43-45 53,
66-68, 70

<component location> 34, 37, 43, 44-45, 53,
68, 70

<component location record length> 33, 37, 44-45, 53, 67,

<component location table offset> 38, 37, 44-45, 53, 67,

<compression algorithm id> 46, 53, 55

<compression lookup offset table offset> 46, 53

<compression lookup table id> 46, 53

<compression lookup table offset> &6;754'

<compression lookup table offset record 46, 54

length>

<compression lookup value bit length> 46, 54

<compression parameter id> 46, 51, 54

<compression parameter offset record 46, 54

length>

<compression parameter offset table 46, 53

offset>

<compression parameter record offset> 46, 53

<compression parameter value> 46, 54
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Item name Pages
<compression ratio> 34, 37 B

<corner coordinates record length> 49, 55

<data series and zone> 17-18

<dummy file name> 68, 70
<east-west/horizontal resolution> 46, 55
<explicit areal coverage record length> 34, S5
<explicit areal coverage table offset> 49, 55
<extension> 16-17
<external color/grayscale file name> 36-37, 47, 56
<file name> 34, 37, 45, 55, 68, 70
<frame file index record length> 35, 37

<frame file index table offset> 35, 37

<frame file name> 35, 38

<frame file security classification> 35, 38

<frame file security country/international{35, 38

code>

<frame file security release marking> 35, 38

<frame location column number> 35, 38

<frame location row number> . 35, 38
<geographic location> 19, 35, 38
<governing specification date> 45, 55, 68, 71
<governing specification number> 45, 55, 68, 71
<governing standard date> 34, 38
<governing standard number> 34, 39

<header section length> 34, 39, 45, 56, 68, 71
<highest security classification> 35, 39
<histogram element> 47, 56, 69, 71
<histogram record length> 47, 56, 69, 71
<histogram table offset> 47, 56, 69, 71
<image code bit length> 49, 56

<lat> 50, 56, 59
<latitude/vertical interval> 35, 39, 45, 57
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Item name Pages

<little/big endian indicator> 34, 35, 45, 57, 68, 71

<location section length> 34, 39, 44, 57, 68, 71
<location section location> 26, 30, 34, 39, 42,

45, 57, 65, 68, 71

<long> 49, 57, 59
<longitude/horizontal interval> 35, 39, 45, 57

<new file name> 50, 57, 60-61
<new/replacement /update indicator> 34, 39, 45, 57, 68, 71
<north-south/vertical resolution> 35, 39, 45, 57
<northeast/upper right latitude> 35, 40, 45, 58
<northeast/upper right longitude> 35, 40, 45, 58
<northwest /upper left latitude> 35, 40, 45, 58
<northwest/upper left longitude> 35, 40, 45, 58

<number of attribute offset records> 49, 58

<number of boundary rectangle records> 34, 40

<number of color converter offset records>|47, 58, 68, 72

<number of color converter records> 48, 58, 69, 72

<number of color/grayscale offset records>j47, 58, 68, 72

<number of color/grayscale records> 47, 58, 63, 68, 72

<number of colortable index records> 36, 40

<number of component location records> 34, 40, 45, 58, 68, 72

<number of compression lookup offset 46,

records>

<number of compression lookup records> 46, 59

<numbgr of compression parameter offset 46, 59

records>

<number of explicit areal coverage 49, 59

records>

<number of frame file index records> 35, 40

<qupber of frames in east-west or left- 35, 38, 40

right direction>

<number of frames in north-south or up- 35, 38, 40

down direction>

A - A e S ma—
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Item name
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emiimhar AFf Tmama ~rAdae Nnar rAus AQ gsQ
NiiuiuwWwvC L VA AlllCaANd © UL C O P4 & UW A~ 7, - J
<number of image rows> 49, 59
<number of output columns per subframe> 48, 59
<number of output rows per subframe> 48, 59
<number of pathname records> 35, 41
Pl W, Py 4 — T b o] o o - P PPy Sy N 0
<LHUEeI VLl IEilialLtcu i1maye uescripuaion 2V, 2
records>

<number of replace/update records> ., 59
<number of spectral band lines per image 59
row>

cemecmmln e £ Py S | e el o on
<jljuliliwer UL sSpelCilidld DaAdllQ Ltapdes> s OV
<number of spectral groups> , 60
<number of subframe tables> . 60

, 60, 62-63

A
3
é
®
Mo
o]
Hh
(]
c
o
o]
H
O}
3
1]
0
.-l «
o)
o
[\
wn
e
|
b
®
0
cr
o
[a
—
(1]
la]
(4
|

<number of subframes in north-south or up-
down direction>

48, 60, 62-63

<number of values per compression lookup . 60
record>

<number of vertices> 50, 60

<old file name> 51, 57, 60-61
enaramatrar iAs sN 81 EN-(1
\yu&uulvuyb e e S - ey Vv N
<parameter offset> 43, 44, 60
<parameter value> 43, 44, 49, 51, 61
<pathname> 31, 35, 39, 41
<pathname length> 35, 41
ermatrhnama rarmnard Affoars 26 A1
\yu\.slclwuc - Wi 4 Vi &OC W~ oy b
<period> 16-17
<producer> 34, 41
<product data type> 34, 41
<reference designator> 16-18, 24-26
RN I e | LR A . [ S Ry R . X SO . | h P TN TN 1
SiTcTialTu dlaycT UTOLL ApLILIvUll I TlLUL U JaTilyLil-e SV, (e ¥ §
<related image description table offset> 50, 61
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Item name Pages

<related image file name> 50, 61

<related image pathname> 51, 61

<related image pathname length> 51, 61

<related image pathname offset> 50, 61

<relationship code> 50-51, 62

<replace/update record length> 51, 62

<replace/update status> 26, 51, 62

<replace/update table offset> 51, 62

<scale or resolution> 34, 41

<security classification> 27, 34, 38, 41, 45,
62, 67, 71

<security country/international code> 34, 41, 45, 62, 68, 72

<security release marking> 34, 41, 45, 62, 68, 72

<source color/grayscale table offset> 48, 58, 63, 69, 72

<southeast/lower right latitude> 35, 42, 45, 63

<southeast/lower right longitude> 35, 42, 45, 63

<southwest/lower left latitude> 35, 42, 45, 63

<southwest/lower left longitude> 35, 42, 45, 63

<subframe mask table offset> 48, 63

<subframe offset> 48, 63

<subframe sequence record length> 48, 64

<target color/grayscale table entry 48, 64, 69, 72-73

number>

<target color/grayscale offset table - 48, 63, 64, 69, 73

offset>

<transparency mask table offset> 48, 64

<transparency sequence number> 49, 64

<transparency sequence record length> 48, 64

<transparent output pixel code length> 49, 65

<zone> 34, 42
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50. GROUPS.
1
Iten name Pages |
mr.... ... - . “‘Ff>>>> " "_"—"T™™ "' ¥/ " "—/"/F"—/"""™
[attribute offset record] 44, 49, 51, 58
[attribute offset table] 44, 49, 51
Iattribute record] 50-51
[attribute section subheader] 49
[attribute section] 29, 42-43, 49, 58
[attribute gubgection] 44, 49, 51
[attribute table] 43, 50
[boundary rectangle record] 27, 34, 38-42
FfluAmrssrmA memr wmamtacvml a msamb e e PR A Y R | 292
LaovulivuaL y L4TLlLallydiT OTLLLAUIL dDuvlicaucs ) > )
[boundary rectangle section] - |20, 30-31, 34, 40
[boundary rectangle subsection] 33-34
(boundary rectangle table] 33-34
[color converter offset record] 47, 51-52, 58, 63-64,
66, 69, 73
[color converter offset table] 47, 58, 67, 73-74
[color converter record] 47, 52, 58, 64, 67,
69, 73-74
FTmAalAae ~AAavesrastas msbhanasne s e ATY 29 £ fflo)
[ SRS RS wWIIVCL LT4L oUuUlJoTLULLAVIL) 7/, ol g w7, vz
[color converter table] 43, 48, 52, 58, 64,
66, 67, 69, 73-74
[color/grayscale element group] 47, 69
[color/grayscale offset record) 47, 52, 56, 58, 63,
67—68‘ 701 73
[color/grayscale offset table]l £3-64, 72-73
icolor/grayscale record] 47, 58, 69, 72
[color/grayscale section] : 42-43, 47, 65-66, 68,
70
{c lor/grayscale section subheader]) 47, 68
fomantmer e masmmen Y n ol 1 AN A" " [} Y]
LlCudvuil/yilaysialie Lapie) 90, &7, DL, 20, 04,
66, 67, 69, 72-73
{colormap offset table] 147, 52-53, 58, 68, 70,
7"
I &
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Item name Pages

{colormap subsection] 47, 52-53, 56, 63-64,
68, 70-72, 74

[colortable file index section] 30, 33

[colortable index record]) 36, 40

TmmalAawmbeathla csvmAacw an~taAand ¥ < AD

tLvivi Lawie Lliiu STl LAVl s, BV

[colortable index section subheader) 36

[colortable index subgection] 36

[colortable index tabie] 36

[component location record) 34, 36-37, 40, 43-45,
53, 58, 66, 68, 70, 72

[component location table]) 34, 37, 45, 53, 68, 70

[compression lookup offset record) 46

[compression lookup offset table) 46,

[compression lookup record) 46, 53

[compression lookup subsection] 46, 54

[compression lookup table] 46, 54

frAmAraccinn 1Aaalvarm taklla AfFfFear rarmarAl 2 QA

L \—Vl“y‘. weded A\JAA &U\Jl\uy w CAAS b o N b b PN Wl A ] -t & p - E

[compression parameter offset record] 46, 54

[compression parameter offset table] 46, 54

{compression parameter record] 46, 54

[compression parameter subsection] 36, 46, 53, 55

[compression section] 36, 42-43, 45, 53, 70

[compression section subheader] 45

[corner coordinates record] 50, 55

......... - e men Y 10 a0 AN A9 ALC

LbUVCLGQC b!‘:b\.&\)l J &T, &J, %L, ‘0, “J

(coverage section subheader) 45

[explicit areal coverage record] 50, 55

iexplicit areal coverage subsection] 50, 55

[explicit areal coverage table] 50, 55, 59

lavtarmal AnalAav/rvawvramala €4 141 1T €_1"7 an 22 2L_12"7

lSALTL QG L bULULIgLG‘YD\_GJ.C LddT) 4 I [ S SV, [ o By Q0T 7,
65-71
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Item name

)
[
(o)}

[}
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~J
N
-1

[mask subsection]

23, 48, 63-

{file name] ,

[frame directory] 15-16

[frame file]) 15-26, 29-31, 33, 37-
65, 71-72

fFyvama 3 1a snAav »ar~ran»rAll 10 1 I L 2R

L &4 CaanlG -~ S i ANA N & o\ 4 J o g -t A g - sy - sy -\t
40-41

[fermmm €< 1o somAmewr momis el A2Nn_121 2a 2Q_AN

LA QUUT LA4JLAT LIIUTA OTU LAV SJVTI2d, - gy < 7 A

[frame file index section subheader] 35

[frame file index subsection] 35, 35, 41

iframe file index table] 31, 35, 37

[header section] 16-17, 26, 30, 34, 39,
42, 45, 56, 65-66, 68

[histogram element group] 47, 56, 69, 70

Tl nbAmmeram scammasal AT [~ L0 71

LildDoLVUYiaill s TLULWU]) s/, A VI, 7 &

{histogram subsection] 66

[histogram table] 47, 56, 66, 69, 71

{image description subheader] 48

{image display parameters subheader] 49

[image row) 29, 49, 56, 59

[image section] 42-43, 48, 55, 59-60,
70

[location section] 22, 26, 27, 30, 34,
36-37, 39-40, 42-43,
ALC [ c™ _ o e _ ¢
40, I3, 271730, VJ~T00O,
68, 70-72

[lookup table] 53

(lookup table directory] 15-16

[mask subheader] 48

64
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Item name ) Pages

[nitf message] 66, 70-71

[pathname record] 31, 35, 41

[pathname table] 31, 35, 41

[related image description record) 50, 59, 61-62

[related image description table] 50, 59, 61

[related image pathname record] 51, 61

[related image pathname table] 50, 61

[related images section] 42, 44, 50

[related images section subheader) 50

[related images subsection] 50, 61

[replace/update record] 33-26, 51, 57, 59, 60-
(o P4

[replace/update section] 24, 42, 44, 51, 60

[replace/update section subheader] 51

{replace/update subsection] 51, 62

[replace/update table]) 44, 51, 62

[row record] 56

[row vector] 56

(rpf root directory]) 15116

[spatial data subsection] 22, 28, 49, 63

[spectral band line] 29, 49

[spectral band table] 29, 49, 56

[spectral group] 28, 29, 49, 56

[subframe mask offset table] 62

[subframe mask row] 48

[subframe mask spectral group] 48

[subframe mask subsection] 63

[subframe mask table] 21, 22, 23, 48, 63

[subframe sequence record] 48, 63

[subframe subsection] 55

[subframe table]l 29, 49, 59-60, 63-64
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Item name

[subordinate frame directory]) 16 o

[table of contents file) 15-16, 19-20, 27, 30,
33-39

[transparency mask offset table] 63

[transparency mask row] 49

[transparency mask subsection] 64

{transparency mask table] 23, 49

[transparency seqguence record] 49, 64

[transparency mask table] 22-23
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BUBJECT
Accuracy
ADRG
ADRI

American National Standard Code
for Information Interchange

an™ a

ANSI 3.41-1574
ANSI/IEEE Std. 754-1985
ARC Digital Raster Imagery

L % =Yl

ASCII

Big endian recording

Data type
Datum
™ >y v AT

Directory structure

DMA TR 8350.2
DMA TM 8358.1

File naming

File naming, external

color/grayscale file
File naming, frame file

File naming, table of contents

file
File structure, external
color/grayscale file

File structure,

Frame structure

BECTION

4.1

2.1.1, 4.a.(1)
2.1.1, 4.a.(2)
see ASCII

2.2, 4.4.2.4
2.2, 4.4.2.3
see ADRI

see ADRG

2.2, 4.4.2.4
5.1.12

4.4., 5.1.8
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SUBJECT SECTION
Frame, updating and replacing 5.1.6

Grid Reference Systems 2.1.2

Grids 2.1
Horizontal datum 4.2

IEEE 1003.1 2.2, 4.5.2.¢c
Image structure, band interleaved 1.11

by line format

Image structure, band interleaved 5.1.11

by pixel format

Image structure, band interleaved 5.1.11

by subframe format

.............. b PR | PR QRS | c 1 11

uudgc bL.J.uLLULb‘, balia segyuciitial J.dodd
format

ISO 9660 4.5.2.a

ISO 13346 4.5.2.b
ISO/IEC 10149 2.2, 4.5.1.1
ISO/IEC 10777 2.2, 4.5.1.3
ISO/IEC 13346 2.2

ISO/IEC DIS 10089 2.2, 4.5.1.2
ISO/IEC DIS 1131§ 2.2, 4.5.1.1
Length, bit string 4.3.2
Length, byte field 4.3.2

T Ao et la ervmenas Al A _ VT Arm~+-+h £ ~A1A3 A 2 o]
cluiyeli, Vval iaiiT T 4TllylLll LdiTliu %t .Jd b

Little endian recording see Recording

order, little
endian

Maps, compressed and uncompressed 1, 4., 5.1.1
Masks, frame and subframe 5.1.5

Masks transparent pixel 5.1.5.b.
MIL-A-89007 2.1.1, 4.(1)
MIL-A-89027 2.1.1, 4.(2)
MIL-STD-2400 2.1.1, 5.1.9
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MIL-STD-2411-2

National Imagery Transmission
Format

New editions and updates

NTTE

Non-polar maps
Non-Sequential Recording

Notation

Notation, <x>
Notation, /x/
Notation,

Notation, * ="
Notation, bit field
Notation, byte field

Notation, ordered sequence
Notation, subordination levels

online use of RPF data
Optical media cartridge
Polar maps

Portable Operating System
Interface for Computer
Environments (POSIX)
Process, reversible

-89-

SECTION
2.1.1, 5.1.9
1.1, 2.1.1,
5.1.10
2.1.1, 4.e.,
5.2.1.b.(2},
5.2.2.a.(2),
5.2.3.b.(2)
see NITF
4.c

2.1.1, 4.e
4.(1)

2.2, 4.5.2.b
4.3

4.3.2

4.3.2

4.3.2

4.3.2

4.3.3

4.3.2

4.3.2

§.3.1

4.3.2

4. 3.2

4.3.2

4.3.2

4.3.2

4.b.

2.2

5.1.9

4.(1)

2.2

4.b

o N
OnN ~

N Oy

~N o & on

B> Y NN N N0 0oy NN NN
Q

(8]
~

an

15

o
~J

w
[a]

'S

)



SUBJECT

MIL-STD-2411

Product specification

Ras
Recording
string

Recording
Recording
Recording
Recording
number

Recording

Recording

Recording
Recording

Recordinag

---------- o

Recording

Recording

Reference

format,

format,
format,
format,

format,

L= N =

ASCII character

bit string
Boolean field
byte string
floating-point

real value

big endian

little endian

standards

designator,

generating

Registered data values

Repeating

RPF
RPF data,

groups

online

Spectral bands

use

Subframe structure

Text Product Standard

Third-party receivers
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4.4.2.5 14
4.4.2.7 14
§.4.2.6 i4
4.4.2.3 12
4.4.2.3 12
4.4.2.1 11
4.4, 11
2.2, 4.5.1.4 3, 15
2.2, 4.5.1.3 4, 1
2.2, 4.5.1.5 4,
2.2, 4 1.1 3,
4.5.1.2 15
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4.4.1.1
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4.4.1.1

4.4.1.b 10
4.5 14
4.5.4.3.¢c, 16-17,
4.5.4.4.c,

5.1.7

2.1.1, 5.1.10 2, 27
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1.1 1

4.b 6
5.1.11 28-29
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