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DEPARTMENT OF DEFENSE

1. This Mlitary Standard is approved for use by all
Departments and Agenci es of the Departnment of Defense.

2. Benefi ci al coment s (recomrendat i ons, addi ti ons,
del etions) and any pertinent data which may be of use in
inmproving this docunent should be addressed to N MA
Qperational Help Desk: 1-800-455-0899; Commercial 314-263-
4864; DSN 693-4864; or wite to: Director, National |nmagery
and Mapping Agency, ATTN. DF, P-37, 4600 Sanganore Road,
Bet hesda MD 20816- 5003.
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1. SCOPE

1.1 Scope. The Raster Product Format (RPF) is a
standard data structure for geospatial databases conposed
of rectangul ar arrays of pixel values (e.g. in digitized
maps or inmages) in conpressed or unconpressed form RPF is
intended to enable application software to use the data in
RPF format on conputer-readable interchange nedia directly
wi t hout further manipul ati ons or transformation.

Each product category that represents a single
instantiation of RPF, or a famly of instantiations of RPF
shal | be described in a separate product specification that
makes appropriate reference to the RPF standard and its
conpani on standard, M L-STD-2411-1, which defines

regi stered data values to be used with RPF files.

1.2 Purpose. The RPF is intended to define a conmon
format for interchange of raster data between producers of
such data in DoD and users of the data, to help facilitate
interoperability anong mssion-critical system

1.3 Application. The MIlitary Departnents, Ofice
of the Secretary of Defense, Organizations of the Joint
Chiefs of Staff, and the Defense Agencies of the Departnent
of Defense (collectively know as DoD conponents) shall use
the information in this standard in preparing and accessing
di gital geographic data required or specified to be in RPF

1.4 Security. This standard is UNCLASSI FI ED. The
procedures and processes presented herein nmay be used for
cl assified processing where appropriate security provisions
are added.

REPRI NTED W THOUT CHANGE
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2. APPLI CABLE DOCUMENTS

2.1 Gover nnent docunents.

2.1.1 Specifications, standards, and handbooks. The
foll owi ng specifications, standards, and handbooks form a
part of this docunent to the extent specified herein.

Unl ess ot herw se specified, the issues of these docunents
are those listed in current Departnent of Defense |Index of
Specifications and Standards (DODI SS) and the suppl enment
thereto, cited in the solicitation (see 6.2).

M L- A- 89007 Mlitary Specification: ARC
Digitized Raster G aphics (ADRG

M L- A- 89027 Prot ot ype Specification for ARC
Digital Raster Imagery (ADRI)

M L- STD 2407 DoD I nterface Standard, Vector Product
For mat ( VPF)

M L- STD- 2400 Mlitary Standard, Text Product
St andard (TPS)

M L- STD- 2411-1 DoD Interface Standard, Registered
Dat a Val ues for Raster Product Fornmat,
wi th Change Notice 1

M L- STD- 2411-2 DoD Interface Standard, Integration of
Raster Product Format Files into the
Nat i onal |magery Transm ssion For mat

(Unl ess ot herw se indicated, copies of federal and
mlitary specifications, standards, and handbooks are
avai l abl e from the Standardi zati on Docunents O der Desk,
Bl dg. 4D, 700 Robbi ns Avenue, Phil adel phia, PA 19111-5094.)

2.1.2 O her Governnment docunments, draw ngs, and
publications. The follow ng specifications, standards, and
handbooks forma part of this docunent to the extent
specified herein. Unless otherw se specified, the issues
of these docunents are those listed in the current
Depart ment of Defense Index of Specifications and Standards
(DODI SS) and the supplenent thereto, cited in the
solicitation (see 6.2)

SUPERSEDES PACE 2 OF M L-STD- 2411
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DVA TR 8350. 2 Def ense Mappi ng Agency Wirld Geodetic
System 84, 2" Edition

DVA TM 8358. 1 Def ense Mappi ng Agency Dat uns,
Ellipsoids, Gids, and Gid Reference
Syst ens

(Unless otherwise indicated, copies of federal and
mlitary specifications, standards, and handbooks are
avai lable from the National Imagery and Mapping Agency,
ATTN. N MA Custoner Support/COD, Mail Stop P-38, 12310
Sunrise Valley Drive, Reston, VA 20191-3449.

2.2 Non- Gover nnent publications. The follow ng
docunent (s) form(s) a part of this docunent to the extent
specified herein. Unless otherw se specified, the issues
of docunents adopted by the DoD are those listed in the
issue of the DODISS cited in the solicitation. |ssues of
docunents not listed in the DODI SS are the issues of the
docunents cited in the solicitation (see 6.2), or as
separately specified.

ANSI 3.41-1974 Anerican National Standards Institute:
Code extension techniques for use with
the 7-bit coded character set of
Anerican National Standard Code for
| nf ormati on | nterchange

ANSI / | EEE 754- 1985 Institute of Electrical and Electronic
Engi neers: | EEE Standard for Binary
Fl oating Point Arithnetic

| EEE 1003. 1 Institute of Electrical and Electronic
Engi neers: Portable Operating System
Interface for Conputer Environments

| SO'| EC 10149 | nternational Organization for
St andar di zation: I nformation
technol ogy -- Data interchange on
read-only 120mm opti cal data disks

(CD- ROV

| SO | EC 12247: 1993 | nternati onal Organization for
Repl aces 10777 St andar di zation: I nformation
technol ogy -- 4mm (3.81mm w de

SUPERSEDES PAGE 3 OF M L-STD- 2411
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magneti c tape cartridge for
i nformation interchange

| SO' I EC 10089: 1991 | nt ernati onal Organization for
St andar di zation: I nformation
technol ogy -- 130nmread-witeabl e
optical nedia cartridge

| SO' I EC 11319: 1993 | nt ernati onal Organization for
St andardi zation: Information
technol ogy -- 8nm wi de nmagnetic tape
cartridge for information interchange
Hel i cal scan recording

| SO' | EC 13346 | nt ernati onal Organization for
St andardi zation: Information
technol ogy -- volunme and file

structure of wite-once and
rewiteabl e nmedia using non-sequenti al
recording for information interchange

TBD CD- Recor dabl e St andard

(Application for copies of ANSI and | SO Docunents shoul d be
addressed to the Anerican National Standards Institute
(ANSI) Inc., 1430 Broadway, New York, NY 10018

http://ww. ansi.org/ or http://ww.iso.ch/)

(Non- Gover nnent standards and ot her publications are
normal Iy avail able fromthe organi zati ons that prepare or
di stribute the docunents. These docunents al so may be
available in or through libraries or other informational
services.)

2.3 Oder of precedence. In the event of a conflict
between the text of this docunment and the references cited
herein (except for related associ ated detail specifications
or specification sheets the text of this docunent takes
precedence. Nothing in this docunent, however, supersedes
applicable I aws and regul ati ons unl ess a specific exenption
has been obt ai ned.

SUPERSEDES PACE 4 OF M L-STD- 2411
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4.5.1.2 Erasable optical disk. The data shall be recorded
using a continuous conposite servo tracking nethod on 130mm
(5.25-in.) erasable optical disks (EODS), as defined in
| SO' | EC 10089.

The User Zone on each EOD shall be formatted as defined in
| SO'| EC 10089, Section 16 and 17 with 512 bytes per sector.

4.5.1.3 8 mm Magnetic tape cartridge. The data shall be
recorded on 8mm wi de magnetic tape cartridges manufactured
in accordance with SO I EC 11319.

4.5.1.4 4 nm Digital audiotape. The data shall be
recorded on 4mm wi de magnetic tape cartridges manufactured
in accordance with ISOITEC DI'S 10777 (Draft Internationa
Standard 10777 wi thdrawn, replaced by |1SO | EC 12247:1993).

4.5.1.5 Conpact Di sk/Recordable (CD-R). The data shall be
recorded on 120mm optical data disks as defined in TBD.

4.5.2 Volunme and file structures.

a. The volunme and file structure for data recorded on
CD- ROM and CD-R shall be as defined in | SO 9660.

Not e: The nature of the 1SO 9660 CD-ROM standard is such
that platfornms will present the files and directory names
differently. As an exanple, although the files are witten
to the CD-ROM in upper case (as defined in the standard),
sone file systens wll present the data in |ower case
letters. In addition, the following differences in the
presentation of the file and directory nanes may al so appear
on various platforns:

Fil enames with extensions nmay be appended with a
sem colon-1 (;1).

Fi | enames w t hout extensions may be appended by a
single period (.) or with a period-semcolon-1 (.;1).

The table of contents file for RPF products includes
t he pathnanes to the frane files. The pathnanes and frane
files in the table of contents file are witten in upper
case, and the directory delimters are given as forward
sl ashes (/). Developers of software for CADRG wi || 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-wite and wite-once/read-many random
access nedia (i.e. disks) shall be the Non-Sequenti al
Recordi ng Format, as defined in | SO 13346

SUPERSEDES PAGE 15 OF M L-STD- 2411
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c. User data on sequential nedia (i.e. tapes) shal
be formatted in accordance with the extended tar format, as
defined in | EEE 1003.1, paragraph 10.1.1

4.5.3 Directory structures. The overall format and
structure of directories shall be in accordance with Section
5 of | EEE Standard 1003.1

A given random access vol une shall contain the follow ng
directory structure:

[rpf root directory] (unordered)
{1} (unordered)
[table of contents file]
[l ookup table directory] (0, 1)
{2} (unordered)

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

{2} (unordered)

[frame file] (1, ...many)

[ subordinate directory] (0, ...many) (unordered)

4.5. 4 File and directory nam ng convention. The
unqual i fied nanme of each RPF file shall be in the industry
standard "8.3" format: up to 8 al phanuneric characters,
foll owed by a period. The unqualified nane of each RPF
directory shall be up to 8 al phanuneric characters.

4.5.4.1 Directories. Directories on RPF interchange
vol unmes are intended to help | ocate the data on a given
i nterchange volune. At the discretion of the inplenentor,
receivers of the data may relocate the directory tree found
on the interchange nedia anywhere within their own file
system hi erarchi es for processing.

a. The [rpf root directory] on a given vol une shal
be named "RPF'. Every RPF volunme shall have an [rpf root
directory] or [lookup table directory].

b. Al [external color/grayscale file]s shall be
stored on the interchange nedia in the "RPF/ LOOKUP"
directory.

c. [frame file]ls shall be stored in a separate
directory hierarchy under the RPF directory. The producer
shall determne a strategy for choosing the hierarchical
structure, the nanme of each directory at each level in the
hierarchy in a given volune, and a nethod for assigning
[frame file]s to specific directories. Each [subordinate
frame directory] shall have the sane structure as the [frame
directory]. Each [franme directory] shall contain at |east

SUPERSEDES PAGE 16 OF M L-STD- 2411
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resolution). A given record wll also specify the
di mensi ons of a rectangular "virtual matrix" of fixed-size
frames of the given scale or resolution that fills the given
boundary rectangle. The [frane file index section] wll
provide the identities of the subset of these franes that
are actually recorded on the given interchange volune. |If
the [frane file index section] is omtted, then the
[ boundary rectangle section] shall be omtted. An exanple
of a boundary rectangle is shown in Fl GURE 1.

(4) The [frame file index section] will contain scales
and data types for all [frane file]s in the given vol une.
Each entry will identify the boundary rectangle (naned in
the [boundary rectangle section]) where the franme is
| ocated, and it will specify the row and colum in a
"virtual matrix" of frames within the boundary rectangle
where the specific frane is located. The information wl|
enabl e the user to compute the coverage of the given frane,
as specified in the corresponding [frame file].

The [pathnanme table] will show the pathnane fromthe RPF
directory of each [franme file] listed in the [frame file
index table]. For exanple, for any [frane file] stored in
di rect ory RPF/ CONC/ CONCZ02, the pathnanme will be

"./ CONC/ CONCz02/". Since the [pathnane table] entries wll
vary in length, the [franme file index record] for a given
[frame file] provides the offset and length of the

<pat hnanme> field in the [pathnanme table] that pertains to
the given [frame file]. The [frame file]s stored in the
sanme directory will have the sane <pat hnane>  The [fanme
file index record]s for these [frame file]s will be able to
use a single [pathnane record].

SUPERSEDES PAGE 31 OF M L-STD- 2411
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FIGURE 1. Example of a boundary rectangle.
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(9) <conponent length> ::= a 4-byte unsigned integer
indicating the length in bytes of the conponent nanmed in
t he correspondi ng <conponent id> field.

(10) <conponent |ocation> ::= a 4-byte unsigned integer
defining the absolute address (i.e. byte nunber) of the
first byte of the conponent neasured fromthe begi nning of
this RPF [frame file] (counting the first byte of the file

as 0). |If the file is encapsulated in a NITF file, the
first byte is as specified in ML-STD 2411-2
(11) <conponent |ocation record |length> ::= a 2-byte

unsigned integer 3 10 indicating the length in bytes of each
[ component | ocation record]. (Intended for backward
conpatibility; see 5.1.8 above).

(12) <conponent |ocation table offset> ::= a 4-byte
unsi gned integer indicating displacenent, neasured in
byt es, between the beginning of the [l ocation section] and
the first byte of the [conmponent |ocation table] (counting
the first byte of the [location section] as 0). (Intended
for backward conpatibility; see 5.1.8 above.)

(13) <conpression ratio> ::= a 5-byte ASCI| character
string encoded as specified in ML-STD 2411-1, section
5.2.2, defining the nom nal conpression ratio (e.g. "55:1",
"12:1", "UNC') of the [franme file]s associated with
t hi s[ boundary rectangle record] in human-readabl e form

(14) <east-west/horizontal resolution> ::= a 8-byte
real val ue specifying the nom nal resolution, in the east-
west or horizontal direction, for all data output pixel
val ues derived fromthe data in the [frane file]s
associated with the boundary rectangle identified in this
[ boundary rectangle record], neasured in nmeters. |If the
exact geographic coordi nates associated with the frane
files in the [boundary rectangle record] are unknown at the
time of production, this field will contain an invalid

value. N MA requires 9s fill in the field.

(15) <external color/grayscale file name> ::= a 12-byte
ASCI| 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 vol une.

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

(17) <franme file index record length> ::= a 2-byte
unsigned integer 3 33 indicating the length in bytes of each

SUPERSEDES PAGE 37 OF M L-STD- 2411
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[ boundary rectangle record]. (Intended for backward
conpatibility; see 5.1.8 above.)

(18) <franme file index table offset> ::= a 4-byte
unsi gned integer indicating displacenent, neasured in
bytes, between the beginning of the [frame file index
subsection ] and the first byte of the [frame file index
table] (counting the first byte of the [frane file index
subsection] as 0). (Intended for backward conpatibility;
see 5.1.8 above.)

(19) <frane file name> ::= a 12-byte ASCI| character
field in the format defined in 4.5.4.4 above, identifying a
[frame file] recorded on this vol une.

(20) <franme file security classification> ::= a 1-byte
ASCI | character field coded to indicate the security |eve
(e.g. unclassified, confidential, secret) of the indexed
[frame file] as specified in ML-STD 2411-1, section 5.1.8.

(21) <frane file security country/international code>
;.= a 2-byte ASCI| character string coded to indicate the
originating country or international affiliation of the
<security classification> of the indexed [frane file], as
defined in ML-STD 2411-1, section 5.1.9.

(22) <franme file security release marking> ::= a 2-byte
ASCI | character string coded to indicate any speci al
handling or releasability restrictions assigned to the
contents of the indexed [frame file], as defined in ML-
STD- 2411-1, section 5.1.9.

(23) <frane | ocation colum nunber> ::= a 2-byte
unsi gned integer, 0 £ <franme |ocation row nunber>£ <nunber
of 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 record],
within the virtual matrix of [frame file]s that conprise
t he correspondi ng [boundary rectangle record]. <frane
| ocati on col um nunber>s shall be assigned in ascendi ng
order beginning at the westernnost or |eftnost edge of the
boundary rectangl e

(24) <frane | ocation row nunber> ::= a 2-byte unsigned
integer, 0 £ <frane |ocation row nunber> £ <nunber of franes
in north-south or up-down direction> -1, defining the
nort h-south or up-down coordinate of the [frame file]
identified in this [franme file index record], within the
virtual matrix of [franme file]s that conprise the
correspondi ng [boundary retable record]. <frane |ocation
row nunber>s shall be assigned in ascendi ng order beginning

SUPERSEDES PAGE 38 OF M L-STD- 2411
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at the southernnost or |owest edge of the boundary
rect angl e.

(25) <geographic location> ::= a 6-byte ASCI|I character
string defining the geographic |ocation of the southwest or
| ower left corner of the [frame file] identified in this
[frame file index record] in GEOREF notation, encoded as
specified in DVA TM 8358. 1, section 5-4.

(26) <governing standard date> ::= an 8-byte ASC I
character string in the format YYYYMVDD defining the
effective date of the standard (i.e. this docunent) to
which the format of this [table of contents file] conforns.

(27) <governing standard nunber> ::= a 15-byte ASCl |
character string defining docunent nunber of this standard
(i.e. this docunent) to which the format of this [table of
contents file] conforns.

(28) <header section length ::= a 2-byte unsigned

integer 3 48 indicating the length of the [header section]
in bytes (intended for backward conpatibility; see 5.1.8
above).

(29) <highest security classification > ::= a 1-byte
ASCI | character field indicating the highest security
classification assigned to any [frame file] indexed in this
[frame file index section], as defined in ML-STD 2411-1

(30) <latitude/vertical interval> ::= an 8-byte rea
val ue specifying the nomnal latitude interval between
adj acent deconpressed pixels in the [frame file]s
associated with the boundary rectangle identified in this
[ boundary rectangle record], neasured in deci mal degrees.
| f the exact geographic coordinates associated with the
frame files in this [boundary rectangle record] are unknown
at the time of production, this field will contain an
invalid value. NIMArequires a 9s filled field.

(31) <little/big endian indicator> ::= a 1-byte Bool ean
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 3 34 indicating the length in bytes of the entire
[l ocation section].

(33) <location section |location> ::= a 4-byte unsigned
i nteger defining the absolute address (i.e. byte nunber) of
the first byte of the [l ocation section] relative to the
begi nning of the file.

SUPERSEDES PAGE 39 OF M L-STD- 2411
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(34) <longitude/horizontal interval> ::= an 8-byte real
val ue specifying the nom nal |ongitude interval between
adj acent output pixels in the [frane file]s associated with
t he boundary rectangle identified in this [boundary
rectangl e record], neasured in decinmal degrees. |If the
exact geographic coordi nates associated with the frane
files in this [boundary rectangl e record] are unknown at
the tinme of production, this field will contain an invalid
value. N MA requires a 9s filled field.

(35) <new repl acenent/update indicator> ::= a 1-byte
unsigned integer ::=1, indicating that this is a new [table
of contents file].

(36) <north-south/vertical resolution> ::= an 8-byte

real val ue specifying the nomnal resolution, in the north-
south or vertical direction, for all data output pixels
derived fromthe data in the [franme file]s associated with
t he boundary rectangle identified in this [boundary
rectangl e record], neasured in neters. |If the exact
geographi ¢ coordi nates associated with the frame files in
this [boundary rectangle record] are unknown at the tinme of
production, this field will contain an invalid value. N MA
requires a 9s filled field.

(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], neasured in deci nal
degrees. |If the exact geographic coordi nates associ ated
with the frame files in this [boundary rectangle record]
are unknown at the tine of production, this field wll
contain an invalid value (i.e., Latitude values out of the
range -90° to +90°, Longitude values out of the range -180°
to +180°). NIMA requires a 9s filled field.

(38) <northeast/upper right longitude> ::= an 8-byte
real value corresponding to the |ongitude of the northeast
or upper right corner of the boundary rectangle defined in
this [boundary rectangle record], neasured in deci nal
degrees. |If the exact geographic coordi nates associ ated
with the frame files in this [boundary rectangle record]
are unknown at the tine of production, this field wll
contain an invalid value (i.e., Latitude values out of the
range -90° to +90°, Longitude values out of the range -180°
to +180°). NIMA requires a 9s filled field.

(39) <northwest/upper left latitude> ::= an 8-byte real
val ue corresponding to the latitude of the northwest or
upper left corner of the boundary rectangle defined in this
[ boundary rectangle record], neasured in deci mal degrees.

SUPERSEDES PAGE 40 OF M L-STD- 2411
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| f the exact geographic coordinates associated with the
frame files in this [boundary rectangle record] are unknown
at the time of production, this field will contain an
invalid value (i.e., Latitude values out of the range -90°
to +90°, Longitude val ues out of the range -180° to +180°).
NIMA requires a 9s filled field.

(40) <northwest/upper left longitude> ::= an 8-byte
real value corresponding to the |ongitude of the northwest
or upper left corner of the boundary rectangle defined in
this [boundary rectangle record], neasured in deci nal
degrees. |If the exact geographic coordi nates associ ated
with the frame files in this [boundary rectangle record]
are unknown at the tinme of production, this field wll
contain an invalid value (i.e., Latitude values out of the
range -90° to +90°, Longitude values out of the range -180°
to +180°). NIMA requires a 9s filled field.

(41) <nunber of boundary rectangle records> ::= a 2-
byte unsigned integer 2 1 defining the nunber of [boundary
rectangle record]s in this [boundary rectangle section].

(42) <nunber of colortable index records> ::= a 2-byte
unsi gned integer 3 1 defining the nunber of [colortable
i ndex record]s in this [colortable index section]

(43) <nunber of conponent |ocation records> ::= a 2-
byte unsigned integer 3 1 indicating the nunber of
[ component | ocation record]s in this [location section].

(44) <nunber of frame file index records> ::= a 4-byte
unsi gned integer 3 defining the nunber of [frame file index
records in this [frame file index section].

(45) <nunber of frames in east-west or left-right
direction> ::= a 4-byte unsigned integer 3 1 specifying the
nunber of frames in the east-west or left-right direction
conprising the virtual geographic matrix of [franme file]s
that are contained within the boundary rectangl e whose
corner coordinates are given in this [boundary rectangle
record].

(46) <nunber of frames in north-south or up-down
direction> ::= a 4-byte unsigned integer 3 1 specifying the
nunber of frames in the north-south or up-down direction
conprising the virtual geographic matrix of [franme file]s
that are contained within the boundary rectangl e whose

corner coordinates are given in this [boundary rectangle
record].
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(47) <nunber of pathnanme records> ::= a 2-byte unsigned

integer 3 1 indicating the nunber of [pathnanme record]s in
t he [ pat hnane table].

(48) <pathnanme> ::= a variable-length ASCI| character
string defining the pathname for a given [franme file] (e.g.
". [ CONC/ CONCzZ02/ " for a [frame file] stored in the
directory / RPF/ CONC/ CONCZ02/) .

(49) <pathnanme length> ::= a 2-byte unsigned integer 3
1l indicating the length in bytes of the <pathname> field in
this [ pathnane record].

(50) <pathnanme record offset> ::= a 4-byte unsigned
i nteger defining the address (i.e. byte nunber) of the
first byte of the [pathname record]containing the
<pat hnanme> associated with this [frane file index record],
relative to the beginning of the [frame file index
subsection] (counting the first byte of the [frame file
i ndex subsection] as 0).

(51) <producer> ::= a 5-byte ASCI| character string
encoded as specified in ML-STD 2411-1 with Change Notice
1, section 5.2.1, identifying in human-readable forma
designator for the organization (e.g. "N MA', "SOCAF",
"AFESC') that produced the [frame file]s associated with
this [boundary rectangle record].

(52) <product data type> ::= a 5-byte ASCI| character
string encoded as specified in ML-STD2411-1, with Change
Notice 1, section 5.1.6, defining the data type (e.g. "ADRG
", "DTED ") of the [frane file]s associated with this
[ boundary rectangle record] in human-readabl e form

(53) <scale or resolution> ::= a 12-byte ASC |
character coded string identifying in human-readable form
t he nom nal scale (e.g. "1:1M, "1:12.5K") or nom nal
resolution (e.g. "100m' or "50nf that produced the [frane
file]s associated with this [boundary rectangle record].

(54) <security classification> ::= a 1-byte ASCII
character coded to indicate the security level (e.g.
uncl assified, confidential, secret) of this file, as
specified in ML-STD 2411-1, section 5.1.8.

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

(56) <security release marking> ::= a 2-byte SCl
character string coded to indicate any special handling or
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rel easability restrictions assigned to the contents of this
file, as defined in ML-STD 2411-1, section 5.1.9.

(57) <southeast/lower right latitude> ::= an 8-byte
real value corresponding to the |atitude of the southeast
or lower right corner of the boundary rectangle defined in
this [boundary rectangle record], neasured in deci nal
degrees. |If the exact geographic coordi nates associ ated
with the frame files in this [boundary rectangle record]
are unknown at the tine of production, this field wll
contain an invalid value (i.e., Latitude values out of the
range -90° to +90°, Longitude values out of the range -180°
to +180°). NIMA requires a 9s filled field.

(58) <southeast/lower right longitude> ::= an 8-byte
real value corresponding to the |ongitude of the southeast
or lower right corner of the boundary rectangle defined in
this [boundary rectangle record], neasured in deci nal
degrees. |If the exact geographic coordi nates associ ated
with the frame files in this [boundary rectangle record]
are unknown at the tinme of production, this field wll
contain an invalid value (i.e., Latitude values out of the
range -90° to +90°, Longitude values out of the range -180°
to +180°). N MA requires a 9s filled field.

(59) <southwest/lower left latitude> ::= an 8-byte real
val ue corresponding to the latitude of the southwest or
| ower left corner of the boundary rectangle defined in this
[ boundary rectangle record], neasured in deci mal degrees.
| f the exact geographic coordinates associated with the
frame files in this [boundary rectangle record] are unknown
at the time of production, this field will contain an
invalid value (i.e., Latitude values out of the range -90°
to +90°, Longitude val ues out of the range -180° to +180°).
NIMA requires a 9s filled field.

(60) <southwest/lower left |ongitude> ::= an 8-byte
real value corresponding to the |ongitude of the southwest
or lower left corner of the boundary rectangle defined in
this [boundary rectangle record], neasured in deci nal
degrees. |If the exact geographic coordi nates associ ated
with the frame files in this [boundary rectangle record]
are unknown at the tine of production, this field wll
contain an invalid value (i.e., Latitude values out of the
range -90° to +90°, Longitude values out of the range -180°
to +180°). NIMA requires a 9s filled field.

(61) <zone> ::= a 1-byte ASCI| character string encoded
as specified in ML-STD 2411-1, section 5.1.3, identifying
in human-readable formthe latitudinal zone described in

SUPERSEDES PAGE 43 OF M L-STD- 2411

43




M L- STD- 2411

the [frane file]s associated with this [boundary rectangle
record].

5.2.2 Franme file.

a. The overall structure of the [frame file] shal
be as foll ows:

[frame file]
{1}
[ header section]
[l ocation section]
[ coverage section] (0,1)
[ conpression section] (0,1)
[col or/grayscal e section] (0O,1)
[ i mage secti on]
[attribute section] (O,1)
[rel ated i mages section] (0O,1)
[ repl ace/ update section] (0O,1)

(1) The [header section] will contain information that
enabl es the progranmer to uniquely identify the [frane
file] and process it further. (Note: the <location section
| ocation field is intended to facilitate backward
conpatibility. See 5.1.8 above.)

(2) The [location section] will show the programer
t he begi nning byte | ocations (addresses) of the renaining
sections in the file, relative to the beginning of the
file.

(a) The progranmer will be able to read in and
interpret the [l ocation section] and i medi ately know where
to find the data of interest, and calculate the | ength of
each section.

(b) The [conponent |ocation record]s in the
[l ocation section] will be stored in ascendi ng sequence by
<conponent i d>.

(c) The <conponent aggregate |l ength> field shal
contain the sum of the <conponent |ength> fields in bytes in
t he [conponent |ocations record]s. The receiver will be able
to conpare the<conponent aggregate length> with the sum of the
i ndi vi dual <conponent length>s to ensure that the [l ocation
section] has been found correctly and to verify its structural
integrity.
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(3) If the [coverage section] is present it wll
descri be the geographic coverage of the [frame file] in
terms of latitude and | ongitude.

(4) The [conpression section] will appear only in
conpressed file; it will contain algorithmidentifiers,
| ookup tables, and other information that is specific to a
gi ven conpression schenme. Each conpression schene, and the
correspondi ng structure of the [conpression section], wll
be described conpletely in the product specification for the
conpressed product.

(5) The [col or/grayscal e section] will appear only
in [frame file]ls that contain inmage or map data whose colors
are not directly recorded in the [inmage section] of the
given [frame file]. It wll contain color and/or grayscale
val ues for softcopy and hardcopy display, to be used for al
the image data in the [frame file]. The [color/grayscale
section] may contain nultiple [color/grayscale table]s, and
[ col or converter table]s that map the colors in one
[ col or/grayscal e table]into those of another.

(6) The [image section] wll specify the conpressed
or unconpressed pixels that constitute the majority of the
data volume in the file. Each frane will be tiled into one
or nore subfranes for storage and processing.

(7) If the [attribute section] is present it wll
contain one or nore attributes of the data described in the
[i mage section], such as horizontal and vertical accuracy
and datuns. A listing of all registered attributes is given
in ML-STD 2411-1, with Change Notice 1, section 5. 3. 2.

(a) The [attribute table] will show the
<par anmet er val ue>s of each attribute of the given [frame
file]. Since the [attribute table] entries will vary in
| ength, the receiver may conpute the length of the nth entry
by subtracting the <paranmeter offset> address of the nth
entry in the [attribute offset table] fromthe <paraneter
of fset> address in the (n +1)'" entry in the [attribute
of fset table].

(b) In the special case of the |ast <paraneter
value> in the table, the length shall be equal to:

l ength(last) - {<conponent |ocation> for the [attribute
subsection]} + {<conponent length> for the [attribute
subsection]} - <paraneter offset>(last) +1,

where the <conponent | ocation> and <conponent | ength> are
found in the [conmponent |ocation record] for the [attribute
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subsection] .

(8) If the [related i nages section] is present it
will provide a list of [frame file]s on this volune that are
related in a product specific way to the inage recorded in
this [frame file]. For exanple, if a stereo pair of images
are recorded, then each of the two inages will be stored in
a separate [frame file]; the [related i mages section]s of
each will provide the file nanme and pat hname of the other
menber of the pair.

(9) The [repl ace/update section] will identify
previously produced [frame file]s that are repl aced or
updated by this [franme file]. A record will appear in the
[repl ace/ update table] for each previously produced [frane
file] that is updated or superseded by the current [frane
file]. The [replace/update section] shall appear only in
[frame file]s that replace or update earlier editions. It
shall not appear in the first conplete edition of a given
[frame file].

b. The detailed structure of the [frame file] shal
be as shown in FI GURE 3.

C. The [frane file] shall contain the follow ng
| ogical elenments, listed in al phabetical order. NOTE:

| ogi cal el enents added by Change Notice 2 to ML-STD 2411
will be listed sequentially at the end of this section, out
of al phabeti cal order.

(1) <areal coverage sequence nunber> ::= a 1-byte
unsigned integer 3 0 that identifies the sequence nunber of
an inplicit or explicit areal coverage where the attribute
defined in this [attribute offset record] applies. |If
<areal coverage sequence nunber> = 0, the given attribute
applies (inplicitly) to the entire geographic coverage of
this frane file]. |If <areal coverage sequence nunber> O,
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 ML-STD 2411-1, wth Change Notice 1
section 5.3.2.
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endian format, and ::= (00)H to indicate that this file is
recorded in big endian format. See 4.4.1 above.

(52) <location section length> ::= a 2-byte unsigned

integer 3 34 indicating the length in bytes of the entire
[l ocation section].

(53) <location section location> ::= a 4-byte unsigned
i nteger defining the absolute address (i.e. byte nunber) of
the first byte of the [location section] 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
file, the first byte is as specified in ML-STD 2411- 2.
(54) <long> ::= an 8-byte real value corresponding to the

| ongi tude of a vertex of a polygon in decinmal degrees
defining the areal extent of this attribute (see 5.1.12
above).

(55) <longitude/horizontal interval> ::= an 8-byte real
val ue specifying the nom nal |ongitude interval between
adj acent deconpressed pi xels, neasured in deci mal degrees.

(56) <new file name> ::= a 12-byte ASCI| character field,
encoded as specified in 4.5.4.4. above, defining the file
nane of a [frame file] (i.e. the current [frame file] or
one of its ancestors) that replaces or updates the [frane
file] naned in the <old file name> field in this
[ repl ace/ updat e record]

(57) <new repl acenment/update indicator> ::= a 1-byte
unsi gned i nteger encoded as foll ows:

.= 0toindicate that this [frame file] contains
original data that is not a replacenent for a previous
edition; an initial release of the data in this [frane
file];

;=1 to indicate that this [frame file] contains
data that conpletely replaces all previous editions of the
[frame file] for this data type, scale (or resolution),
geographi c coverage, and |atitude zone.

;.= 2 to indicate an update (i.e. a patch) to a
previous edition of this[frame file] with the sane data
type, scale (or resolution), geographic coverage, and
| ati tude zone.

=3 toindicate this is a user-defined val ue
i ncorporated by the user's system This user-defined
update information will be described in attribute #24 Chart
Update Information, paranmeters 1 through 7. As an exanpl e,
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use may indicate that the file has had El ectronic Chart
Update (ECHUM itens incorporated.

(58) <north-south/vertical resolution> ::= an 8-byte real
val ue specifying the nom nal resolution, nmeasured in
nmeters, in the north-south or vertical direction for al
deconpressed pixels represented in /imge code/.

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

(60) <northeast/upper right longitude> ::= an 8-byte real
val ue corresponding to the | ongitude of the northeast
corner (upper right corner in an RPF [frane 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
val ue 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 nmap) of the frane.

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

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

(64) <nunber of color/grayscale offset records> ::= a 1-
byt e unsigned integer® 1, indicating the nunber of
[ col or/ grayscal e offset record]s in the [col ormap of f set
tabl e] .

(65) <nunber of color/grayscale records> ::= a 4-byte
unsi gned integer 3 1, indicating the nunber of
[col or/grayscale record]s in the [color/grayscal e table]
identified in this [color/grayscale offset record]
contains, and the nunber of [histogramrecord]s the
[ hi stogram t abl e] contains.

(66) <nunber of color converter offset records> ::= a 1-
byt e unsigned integer indicating the nunber of [color
converter offset record]s in the [color converter offset
tabl e] .
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(67) <nunber of color converter records> ::= a 4-byte
unsi gned integer 3 1, indicating the nunber of [color
converter record]s in the [color converter table]
identified by the <color converter table offset>in this
[color converter offset record]. The <nunber of col or
converter records> in a given [col or converter offset
record] shall equal the <nunber of col or/grayscal e records>
in the source [color/grayscale table], identified by the
<source col or/grayscale table offset> in this [color
converter offset record].

(68) <nunber of conponent |ocation records> ::= a 2-byte
unsi gned integer indicating the nunber of [conponent
| ocation record]s in this [location section].

(69) <nunber of conpression |ookup records> ::= a 4-byte

unsigned integer 3 1, indicating the nunber of [conpression
| ookup record]s in each [conpression | ookup table].
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[rel ated i mage description record] (intended for
backward conpatibility; see 5.1.8 above).

(91) <related inmage description table offset> ::= a 4-
byt e unsigned integer indicating the displacenent, neasured
in bytes, between the beginning of the [related inages
subsection] and the first byte of the [related inmage
description table] (counting the first byte of the [rel ated
i mges subsection] as 0). (Intended for backward
conpatibility; see 5.1.8 above.)

(92) <related inmage file nane> ::= a 12-byte AS I
character string tin the format defined in 4.5.4.4 above,
identifying a [frane file] recorded on this volunme that is
related to the [franme file] in a manner defined by the
<relationship code>in this [related image description
record].

(93) <related image pathname > ::= a variable-length
ASCI | character string defining the pathnanme for the
directory containing a given [frame file], recorded on this
volume for an image that is related to the image recorded in
this [frame file], in accordance with the relationship
defined in the correspondi ng <rel ati onship code> In the
[related i mage description record] for the related file.

For exanple, if the image in [franme file]

/ RPF/ CONC/ CONCZ03/ EFGH5678. ON3 is related to the image in
this [frame file], the <related imge pathname> :: =

"./ CONC/ CONCZ03/™" in the [rel ated i mage pat hnanme record],
and the corresponding <related inmage file nane> ::=
"EFGH5678. ON3" in the appropriate [related i mage descri ption
record].

(94) <related inmage pathname length > ::= a 2-byte
unsi gned integer indicating the length in bytes of the
<rel ated i mage pathname> field for the [frame file]
identified in this [related i nage description record].

(95) <related i mage pathnanme offset> ::= a 4-byte
unsi gned integer defining the displacenent, neasured in
byt es, between the beginning of the [rel ated inmages
subsection] and the first byte of the record in the [rel ated
i mge pat hnane table] containing the pathnanme of the inmge
file named in this [related i mage description record]
(counting the first byte of the [related i nages subsecti on]
as 0).
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(96) <relationship code> ::= a 4-byte unsigned integer
defining the nature of the relationship (e.g. stereo pairs)
between this [frame file] and the [frame file] identified in
this [related i mage description record], encoded as
specified in ML-STD 2411-1, section 5.3.3.

(97) <replace/update record length> ::= 2-byte
unsigned integer 3 25 indicating the length in bytes of each

[repl ace/ update record] (intended for backward
conpatibility; see 5.1.8 above).

(98) <replace/update status> ::= a 1-byte unsigned
integer indicating the status of this [replace/update
record]. encoded as follows"

=1 toindicate that the [frame file] identified
in >new file name> field in this [repl ace/ update record]
updates one or nore subframes in the [frame file] identified
inthe <old file name> field in this [repl ace/ update
record].

.= 2 toindicate that the [frame file] identified
in <new file name> (which is intended to update a parent
edition supersedes the [franme file] identified in the <old
file name> field in this [replace/update record (which al so
was i ntended to update the sanme parent edition).

.= 3 toindicate that the [frame file] identified
in <new file name> field in this [repl ace/ update record]
replaces the entire [frame file] identified in the <old file
name> field in this [replace/ update record]/

(99) <replace/update table offset> ::= a 4-byte
i nt eger defining the displacenent, nmeasured in bytes,
bet ween the begi nning of the [repl ace/ update subsection] and
the first byte of the [replace/update table], (counting the
first byte of the [replace/update subsection ] as 0).

(100) <security classification> ::= a 1-byte ASC I
character coded to indicate the security level (e.g.
uncl assified, confidential, secret) of this file, as
specified in ML-STD 2411-1, section 5.1.8.

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

(102) <security release marking> ::= a 2-byte ASCI I
character string coded to indicate any special handling or
rel easability restrictions assigned to the contents of this
file as defined in ML-STD 2411-1, section 5.1.9
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