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FOREWORD

1. The National lmage~ Transmission Format Standard (?WTFS) is the standard for -
fonnarti.ng digital image~ and Imagery -miatcd products and exchanging them among members of
the lnteli.igence Community (lC), as defined by Executive Order 12333. the Department of
Defense (DOD). and other depanrncnts and agencies of the IJnitcd States Government, as
governed by Memoranda of Agrcemcnf (MOA ) with those departments and agencies.

2. ‘he National Imagery Transmission Format Standard Technical Board (NTB) developed
ths standard based upon currently available Kzhnical information.

3. The DOD and members of the Intdigena Community art committed to itmroperabiiity of
systems used for formatting, transmitting, rcueiving, and processing imagery and imagery-related
information. This standard describes the one+cnsional and two-dimensional image DaM
compression strategy articulated in I.rmnational T&ccnnrnunication Union (ITU), CCHT
Recommendation T.4, Sumd.ardb.arion ofGmup 3 Facsimile Apparatus for Document
Transmission, (Geneva 1980, amended m Malaga-Tornmolinos, 1984 and Melbourne, 1988) and
establishes its application within the ?WTFS.

4. Beneficial comments (rc-cornmcndations, tiditjom, deletions) and any pertinent Data which
may bc of use in improving this document should be addrcssal to Defense Information Systems
Agency (DISA), Joint I.nteropcrability and Engineering Organization (JIEO), Center for Standards
(CFS), Ann: TBCF, 11440 kaac Newton Squat, Nosth, Rcston, VA 22090 by using the
Stanchhation Documen! irnprwement Proposal (DD Form 1426) appearing at the end of this
document or by kter.

5. Portions of this document were reproduced from the GCI’I’T Remmrnenda!ion T.4 (1988)
with prior authorization from the copyright holder, international Tckcommunkation Union (lTU ).
DOD takes sole responsibility for the sekct,ion of porncms from the ITU document for
reproduction, with subsequent additions or changes, which should not be attributed to the ~.
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1. SCOPE

1.1 ScoPe. This standard establishes the requirements to be met by NITFS systems when

image Data arc compressed using the hi-level facsimile compression specified by the Intemtiiond

Tclccornrnunicati ons Union (ITU j International Te@raph and Telephone Consultative Comrmrtee
(CCI’’IT) Recommendation T.4 and MIL-STD- 188-161C for Group 3 facsirnde devices. No
attempt has been made to discuss image scanning, communication, or printing systems.

1.2 Content. This standard provides technical detail of the NTT’FScompression algorithm
designated by the code C 1 in the image compression field of the image subheader for bi-level
images or overlays. h also provides the required run-length code tables for use in Secondary
lrnage~ Dissemination Systems (SIDS) complying with NITFS.

1.3 A~~licabilitv, This standard is applicable to the intelligence Community and the
Depmment of Defense. II is rnandatoly for all Secondary Imagery Dissemination Systems in
accordance with the memorandum by the Assistant Secretary of Defense for Command. Control,
Commumcanons, and Lntelhgence ASD(CJI) Subject: National lrnagcry Transmission Format
Standard (h~S ), 12 August 1991, This standard shall be implemental in accordance with the
JIEO Circular 9008 and the MIL-I-IDBK - 1300. New equipment and systems, those undergoing
rna)or rnodificat ion, or those capable of rehabilitation shall conform to this standard.

1.4 Taticmin~ trek. alconthm, or rut uirement soec ifications. The minimum compliance

requirements for implementation of this compression algorithm am defied in JTEO Circular WM.

1.5 Ty ES of cmerat]on. This standard establishes the requirements for the communication or
- interchange of image Data in compressed form. The hi-level compression standard ma> be ●

operated in one of three modes:

a. mode 1 - one-dimensional

b, mode 2 - two-dimensional

coding.

coding with standard vertical resolution, K = 2

c. mode 3 - rwo-dimensional coding with higher vertical resolution. K = 4 (see
5.3.1.1).

The corresponding modes are specified by 1D. 2DS, and 2DH, respectively, in the Compression
Rate Code field of the National lma.gery Transmission Fomnat (NTTF) file image subheader.

L

1
,.
,:
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2. APPLJCJ4.13LEDOCUMENTS

2. I Government documents.
—

2.1.1 S~cifications. standards and handbooks. The following specWons, standards, ~d
handbooks form a part of this document to the extent specifkd herein. Unless otherwise

specifkxi the issues of these documents am those listed in the issue of the Department of Defense
index of Specifications and Standards (DODISS) and supplement thereto, cited in the solicitation.

STANDARDS

FEDERAL

FED-ST’D-1037B - Tdecomrmmi@i ens: Glossary of Tckcxmm_ion
Tams, 3 hme 1991.

FEDERAL INFORMATION PROCESSING STANDARDS

RI% PUB 147 Group 3 Facsimile Apparatus for Doeumenr
Transmission (DOD adopted).

MILITARY

MIL-STD-1W]61 - lnteroperabi.lity and Perforrnana Standards for
Digital Facsimile Equipment-

MIL-STD2500 National lrnagery Transmission Forma! for the
National Imagery Transmission FotmaI Standard

ins).

HANDBOOK

MXL-HDBK-I 300 - Nar.ional l.magery Tmn.smission Fmrnat Standard
-) Handbook

(Unless othemisc indicated, copies of federal and milit~ specifkations, standards, and
handbooks are avaiiabk from the Standdization Documents Order Dex 700 Robbins Avenue,
Building #4, Section D, Philadeiphi& PA 191 11-5094.)

(Copies of Federal Information Processing Sranciards (FIPS) am available to Department of
Defense acuvities from the Standardization Documents Order Desk, 700 Robbins Avenue,
Building M, Section D, PhiMelphi4 PA 19111-5094. Others must request copies of IWS from
the National Technical lrtforrmmon Service, 5285 Pm-t Royal Road. Spmgfield. VA 22161-2171 )

.
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2. ].2 Otier Govcmmen[ documents, drawings, and m.tbkations. The following othc~
Govemmen[ documents, &wings, and publications form a part of this document to the exlen[
specified. Unless otherwise specified. t-he issues of these documents are those cited in the

solicitation. d

DISMIEO fiCU]ar ~8 - N?TFS Certif%xhon Test and Evaluation Propm
Plan, (Effectivity 8).

(Copies of DISA/JIEO Circular 9008 may be obtained from DISWfEOflIT~DB, Fort
J-luachuca, AZ 85613-7020)

2.2 Non-Government Publications. The following document(s) form a part of this document
[o the extent specif]ed herein. Unless otherwise specifkd. the issues of the documents which are
DOD adopted are those listed in the issue of DODISS cited in the solicitation. Unless otherwise
specifkd. rhe issues of documents not listed in the DODISS are the issues of the documents cited
in the solicitation.

INTERNATIONAL TELECOMMU7WCATION UNION (ITU) / INTERNATIONAL
TELEPHONE AND TELEGRAPH CONSULTAITVE COMMITTEE (CCRT)

CCITT Recommendation T.4 - Standardization of Group 3 Facsimile Apparatus for
Document Transmission, (Genev~ 1980, amended at
Malaga-Tormmol.inos, 1984 and Melbourne, 1988),

AMERIC~T NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI X3.4-1986

(Non-Government

American Nanot-d Standard Code for Information

interchange (ASCII), 1986.

standards and publications are normaIIy available from the organizations
that prepare or distribute the documents. Tinese documents also may be available in or through
libraries or other informational services. )

(Application for copies of ANSI X3.4-1986 should be addressed to the American National
Standards Institute, 1430 Broadway, New York, NY 1(K118-3308.)

23 Order of p~dcnce. In the event of a conflict between the text of this document and the
references ci[ed herein. the text of this document takes precedence. Nothing in this documem.
however, supersedes appficab}e laws and m~iations ~]ess a spectlc exemption has been

obtained
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3. DHTNITIONS

3.1 Acron\ms used in this standard. The following definitions are applicable for the purpose—.
of t.ius standard. in addition, terms used in thfi standard and defined in the FED-STD-I037B
shall use the FED-STD- 1037B ckfirution u.nkess otheAse noted.

a.

b.

c.

d.

e.

f.

&

h,

1.

L
i

k.

1.

m.

n.

0.

P

q

r

ANSI

ASCII

ASD(C3J)

CCITT

cm

C31

DOD

DODISS

DISA

EOL

IC

HEo

JITC

MOA

N-I-I-F

NTrFs

American Naional

Arnenm Standard

Asskant S-ary
and I.nteliigence

Standards lmrtitute

Code for lnformarion interchange

of Defmse for Command, Control, communications,

international Telegraph and Telephone Consultative Committee

Center for Standards

Command. Control, Communications, and InteUigence

Department of Defense
.

Department of Defense index of Specifications and Standards

Defense Information Systems Agency

End of Line

Federal Information Processing Standard

(1) lnteiiigence Community
(2) lrnage Compression

.
Joint lmcroperabiliry and Engineering Organization (formerly 3TC3A)

Joint Interoperabiliry Test Center

Memoranda of Agrumcnt

National image Transmission Format

National Image Transmission Foxmat Standard

lWT’FS Technical Board

.
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s. RTC Return to Control

1. SIDS Secondary lrnagery Dissemination System

3.2 De fimtions used in this standard, The definitions used in this document are defined as
frluows :

a. Band - For the purpose of NTTFS, used interchangeably with component. (See
component. )

b. Bi-ievel image - image inforrnasion where each pixel is represented with one bit.

c. Cl - The code used to indicate the Bi-level compression algorithm in the image
compression (lC) field of the image subheader.

d CCI’TT group 3 - B1-level unage cncodmg, one- and two-dirncnslonal, as defined m
CCITT Recommendation T.4.

e. Component - For the NIT’FS, one of the two-dimensional armys that comprise an
image. Used interchangeabl~’ with band.

f. Fill - in fTIT’FS context. optional Data inserted at the end of a coded image line, FilJ is
desi=wated by inserting “avariable length of zeroes.

g. IC - The lrnagc Compression field of the NTIT image subheader.

h. Make-up code word - Huffrnan code word used for mn lengths greater than 64 pixeis
and up to 2560 pixels. A make-up code word is followed by a terminadn g code word.

i, Parameter K - Parameter usd for two-dimcmional coding of the bi-level D-
Specifies that every K Line will k coded onedimension~y. After the K“ line has ken coded
onc-dimcnsiordly. the subsequent K-1 lines will k coded two-dimensionally.

j, Pixel - For the p~ose of NTITIS, the smallest element from an N band image. Each
pixel consists of N samples taken from co~ponding locations in each of the image bands. For a
smgk band u-nagc, sample and pxel can be used mtcrchangeably,

k. Sample - For the NITFS, one element in the nvodirnensional anay that comprises a
band of the xrnage.

1. Terrninanng code word - Huffrnan code word used for run iengths of less than 64
pixels. Each encoded run kength stream must cnd witi a temn.intig code word,

Downloaded from http://www.everyspec.com
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4, GENERAL REQUlREMEh13

4.1 lnteroperabilitv. The requirements specified in this standard are intended to ensure
-. commonality between encoding (compressing) and decoding (decurnpressing) one bil pixel

imagery with the lntemational Telecommunications Union (ITU) l.ntemarional Telegraph and
Telephone Consultative Committee (CCITT) Group 3 compatible one- and two-dimensional
coding algorithm. This provides Data interoperability among systems complying” with NITS.
For &age Data greater ~han one bit pixel, o;her MTFS s~-ified compression
be used.

4.2 Data corn~ression. The fundamental concept of this coding algorithm

algorithms should

is to detect run
lengths of one of two colors (for example, black or white) in an image. These run lengths ~
then replaced w]th the corresponding Huffman codes. Each coded image line is embedded within
synchroni&lon codes that indicate beginning of image, end of line, and end of image.

4.3 Encoded Data format. Figure I shows the NJTF fdc format. The encoded image ~at.a is
preceded b) the NITF message header and image subheaders that are initialized to the appropriate
values. The image CompressIon (IC) field of the image header shall be set to Cl to invoke
hi-level Data compression. This standard describes the image coding process.

I

NITF FILE HEADER mmm IMAGE SUBHEADER IMAGE DATA
1

b

FIGURE 1. NIT’F file format.

4.4 .Arnounl of compression, The amount of compression provided by any of the processes
depends on the bi-leveI image Ix@ compressed, b some instances, expansion of the bi-]evel
Image Data may occur.

7/8
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5. DETAILED REQUIREMENTS

5.1 General. This section includes detaikxl requirements for encoding hi-level Dzu.ath~

conform to the CCITT Group 3 encoding specification. The one- and two-dimensional bi-ievel
encoding shall be performed using the Huffrnan codes specified in this document. Bi-level image
mformauon to be coded shall be comprised of a maximum of 2560 picture elements (pixels) for
each horizontal scan iine. This bi-level information shall start from the top left pixel of the

image. The scan direction shall bc horn M to right and top to bottom.

5.1.1 input Data. Bi-level image information shall be captured by document scannin g devices

or all be produced through digital process, such that the image is represented by a raster bit-map
(a matrix of picture elements). The orientation of the image shaIl be right-reading when the
man-ix ts rendered. The rendering process shall present pixels in horizontal scan lines tiom left to
r@t. and successive scan lines, vticalty from the top of the page to the bottom of the page.

5.1.2 Drira Lwnitatlons. Horizontal scan iines shall not exceed 2560 pixels in icngth. The
maximum number of scanlines shall not exceed 9999.

5.2 One-dimensional codim al~onthm

5.2.1 Coded Data. A lint of coded Data is composed of a series of variable length code
words. Each code word represents a run length of either all white or all black pixels, where white

and black runs altemac. These run lengths, up to a maximum of 2560 pixels, shaIl be encoded
using the code words specifsed in tables I, II, and HI. To ensure the receiver maintains color (for
example. white or black) synchronization, all Data lines start with a white run code word. If the

L line acrually stare with a black run, a white ntn of zero length shall be codtxl initially. There are
two rypes of code words: Terminating and Make-up. Each run iength shall be encodti with either
a Terminating code or with one Make-up code immediately folIowed by a Terminating code.
Terminating codes are specifkd in table 11,and they are functions of the color of the runs being
encoded. Standard make-up codes with a maximum run Jength of 1728 pixels are given in table
II?, and again the code is a function of the color of the runs. For run icngt@ greater thm 1728

‘lntcmational Tekcornmunication Union (I’KJ), CCT’IT Recommendation T.4, Standardization
of Group 3 Facsirrde Apparatus for Document Transmission, (GenevA 1980, amended at
Mdagt+Tomemolinos. 1984 and Melbourne, 1988), p. 24,
@ Copfight by the lnternationa] Tcluommunicarion Union, 1980, 1984, 1988. AIl rights

reserved. Extracts from CCITT Recommendation T.4 are reproduced with the permission of the

ln[crnational Tckzornmunication Union (ITU). Selection of the cxmacts included in this Military
Standard is the sole responsibility of the Department of Defense and is not attributable to the
lTU. The complete CC17T Recornmcndation can be obtained born the ITU General Sccrctariat -

Sales Section, Place des NatIons, Cl]-121 1 GENEVA 2~~(Switzerland)

21b1d,p. ~.j,
-
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pixels, an Extended Make-up mde table is specified in tabk
unlike tables 1 and R, is not a function of the pixel color.

In’.

TABLE L One-dimensional Icrminaring, codes.

Extended Make-up table,

White run length White code word Bkk run length Biack code word

o 00110101 0 OcOollol 11

I Ooo1 11 1 010

2 0111 2 11

3 10CKI 3 10

4 1011 4 011

5 1100 5 0011

6 1110 6 (K)Io

7 1111 7 Ooo1 1

8 1(X)1 1 8 Ooo1 01

9 10100 9“ 0001 w

10 0011 1 10 m 100

11 O](MO 11 m 101

12 001000 12 mI)l

13 Oooo11 13 m 0100

14 1101 00 14 Oooooll]

If! 110101 15 Oooo11ooo

16 101010 16 molol 11

-

-

Yblri

10

—
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Onedimensional tmni.natim codes - Continued.

White run length White code word Black run length Black code woti
I

17 101011 17 Ooooollom

18 Olcx)lll 18 Oooooo1ooo

19 Ooo1 100 19 Oooolloo 111

20 0001000 20 Oooo11o1ooo

21 0010111 21 m 1101 la)

22 Ooooo11 22 Ooooollo 111

23 Oooo 100 23 moolol O(K)

24 0101000 24 Oooooolo 111

I

25 0101011 25 Oooooo11 030

26 0010011 26 Oooo 11001010

27 0)00 100 27, Oooo11oo1o11

28 Oo11ooo 28 Oooo11oo11oo

29 Oooo 0010 29 Oooo11oo11o1
I

30 100000011 30 I(x)ooollolm

31 (KIOI1010 31 OOOOO11O1001

/
32 ml 101] I 32 m Olio 1010

h

I 33 I(X)OI 0010 I 33 Ioomollo loll

34 Ooo1 0011 34 m 11010010
.

I 35 I00010100 I 35 10ooollolm H

I 36 IOoo1 0101 I 36 IOom 11010100
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TABLE 1. Onedimnsimal tcrrn.inatm CO&S-

I I I I I

+-’ :‘hi’’-’””’“xkr”nkm”“tided- “
I 37 bol 0110 I 37 boo 11010101 I

I 38 I(KK)10111 I 38 Imllolollo I

39 0010 IOoo 39 Oooo 11010111

I 40 1001ol(x)] 40 I(x)ooollo 1100

41 00101010 41 m 01101101
t

42 00101011 42 ‘Oooo 1101 1010

43 00101100 43 Oooo 1101 loll

44 00101101 44 Oom 01010100

45 Oom 0100 45 / 000001010101

I
46 Oom 0101 46 m 0)01 0110

I 47 /Oooo 1010 47, Icmooolol 0111

48 Oooo 1011 48 Ooooo11oo1oo
,

49 01010010 49 Oooo01100101

50 01010011 50 Oom 01010010
1 i

51 01010100 51 0090 0]01 0011

52 I 01010101 52 003000100100
I

53 00100103 53 (KJ300011 0111

I 54 I00100101 I 54 Ioomoolllooo I

I 55 10101l(X)O I 55 IOOOOOO1OO11I I

56 Oooooo1o1000 1
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TABLE 1. Oncdlmensmnal terrrunatin~ codes - Conhnued.

,

White run length White code word Black run length Black code word

57 0101 1010 57 00000101 iooo

58 0101 1011 58 000001011031

59 01001010 59 000000101011

60 O1(K)1011 60 000000101100 .
.

61 0011 MIIo 61 Ooa) 01011010

62 OQ1l 0011 62 m 01100110

63 00110100 63 Ooooo11oo111

TABLE Il. One-dimensional make-uu codes.

White run tength White code word Bid run length Bhack code word

64 110) 1 64 Oooooo11 11

128 10010 128 Oooolloolm

192 0101 11 192 Oooo 11001001

256 0110111 256 Oooo 0101 1011

320 (X)11 0110 320 Oooooo11oo11

384 00110111 384 m (X)11 0100

448 01100100 448 m(x)ll 0101

512 01100101 512 Oooooo11 01100

576 0110 I(KN 576 moon 01101

640 01100111 640 mmloolol ()
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TABLE Il. one-dimensional make-uD codes - Continued.

White run length White CO& word Black run length Black code word

704 011001100 704 m (KI1O01011

768 011001101 768 0030 (Klloolloo

832 011010010 832 0003 mloollo 1

896 01101001 1 896 Oooooo11 10010
P 1

I 960

I
I 1024

I ‘ 1152

I 1216

I 1280

1 1344

I 1408

I 1472

I 1600

I

1 1728

011010100 960 Oo(x)ooll 1001 1

011010101 1024 0003 WI1 10100

‘011010110 I 1088 Icxx)oooll 10101 I

01101011 I 1152 Oooooo11 10110

0110 11(XIO I 1216 Ooooalll 10111 I
011011031 1280 pxmlo I(X)I o J

011011010 I 1344 Oooo 00101031 1 I
01101101 1 1408 Imm Wlo 10100 I
010011000 1472 Iocm001010101 I

010011001 I 1536 kloooclolo11010 ]

010011010 1600 Immlollol 1 I

011000 1664 Oooooo11 00100

01001101 1 1728 Oooooo11 00101

0oooom30cKll 1 EOL Immml I

4

—

14
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TABLE ID. Extended onedmmnsional make-up COdK.

Run length Makeup cocks

I (black and white) I

1?92 Oooocmmooo

1856 Oooooa)l 100

I 1920 I Ooooooo1 101

1984 OWO(X3010010

2048 Oooomlooll
,

2112 Oooo00310100

2176 000000010101

2240 Ooooml 0110

1 2304 O(Nlooool 0111
I

I 2368 Ooooooo1 llW

2432 I O(MOOoo1 1101

2496 (XKOOool 1110

I 2560 Ooooooo1 1111

5.2.1.1 Coding runs Iess than 64 uixels. Run lengths in the range of O to 63 pixeis are
encoded with their appropriate Terminating code words.’ The code words depend on whether the
run lengths are white or black, The codes are specified in tabic 1.

5.2.1.2 Codirw IWIS m ater than or W ual to 64 pixels. Run lengths in the range of 64 to
2560 pixeis are encoded fit by a Make-up code followed by a Terminzuir+g de. The Make-up
code word represents the m~um run ien@, m multiples of 64, which is equal to or shorter
than the run length being encoded. The Terminating code word represents the difference between
the run length being encoded and the run ]engti represented b~ the Make-up code. For example.
a white run length of 70 would be represented by the Mike-up code word 11011 [repmscnti.ng a

‘Thid, p 27

Downloaded from http://www.everyspec.com



MIL-STD- 188-J%

run length of 64) and a Terminating code word 1110 (rep~tig a run length of SU). Make-up
codes, for run lengths greater than 64 and iess than or equal to 1728, depend on whether the xun
lengths are white or black, as shown in ~bie ~, Make-up Codes, for run lmgth greater than 1728

and less than 2560. are independent of the color of the run length, as shown in table El. -

5.2.2 End of Line (EOL~. Each line of coded Data shall be followed by a unique code word
specifying that an EOL has ~d. This code word never can be found within a valid line of
Data. In addition. this signrd shaIl occur prior to encoding the fit Data line of an image.

EOL Fomat: 0000 MI(N 0001

5.2.3 ~. “FM may be insertd between a line of coded Data and an EOL, but never within
a line of Dxa” ~ Fill is necessary only when Data are encoded for facsimile devices; the amount
of Fill should be determined by the specific f~im~ mode, ~rnission rate, and transmission
tm-te requirements of a total coded line The total coded line contains D- Fill, ~d EOL.

Fill Fornw: variable length string of zeroes.

5.2.4 Return To Corm-d (RTC). The end of a coded image is indicated by appending six
conse.mmve EOLS immediately after the iast line of coded Da

5.2.5 Data organization of a one-dimensional ended imae. Figure 2 depicts the Data
organization of a onedimensionally encoded image, Prior to COdirtgthe @t iine of the image, an
EOL shall be encoded. This is followed by individuwy encoded Data lines. each followed bv an
EOL. The end of the coded image is sign~fied by cod~g an RTC after last coded image Dat~
line. U_necessary, optional FILL shall be placed between the DATA and EOL. .

L , I 1 I
II

II

I I DATA EOL DATA EOL E(3L EOL EOL EOL EOL

1/

I FITC

FIGURE 2. Data orgaruzation of a one-dimensionally encoded trna~.

‘Ibid

1(,

-
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5J.6 E-p]~ of ~ One-&menSiOn~encoded im~ e. Figure 3 depicts an cxarnpk of a

bi-ievel image of two lines with i 2 pixels per line and the cornqmding encoded binary strrxun.
White pixels are represented by “’O”,and black pixels are represnttd by “1.“ ne fo~~ of MS
encoded image is consistent with the description in 5.25. In this example, Fill N not used to pad

.
the image hnes

(XKX110001lllfmthe
11W 00000000 second iine

The corresponding encoded binary stream for this image is cicpicted
below:

EOL 10110101 (MM 11 EOL
03110101 11(XI 111 EOL EOL EOL EOL EOL EOL
Note: EOL represents 000000000001 bit stream.

FIGURE 3. An exarnrde of an uncoded hi-level image and m one-di.rnensiond
encoded bins.m stream.

5.3 Two-dimensional codinp algorithm, ‘he twAirneJM ional coding algorithm is an

extension of the one-dimensional algorithm described in 5.2.

.-

5.3.1.1 Parameter K. To limit the disturbed area in the event of transmission emcws.after
each line coded onedimcnsionally, at most, K-1 successive lines shall be coded
rwo-dimensicmally. Onedimensiond coding of a line may occur more frequently than every K
lines. After U)Cfirst line is coded one-ditnensiondly, the next series of K-1 lines is coded
[wo-dirnensional!v, The value for K shall be set as follows:G

Standard vcnical resolution: K = 2
Optional higher vertical resolution: K = 4

5.3.1.2 Onedirncnsional codu-g This conforms to the kwxiption of coded Data specified
in5.2.

‘lb]d. p 26.
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This is a line-by-line coding algorithm in which the pos]tion
of each changing picture ekment on the coding kc is coded wth respect to a corresponding
element on the reference line. The reference he Iies immediale)y above the line currently being
coded, referred to as the coding line. After the coding line has been coded, it k.comes the -
referen~ line for the next coding line.’

5.3.1.3.1 Definitmn of chan~in~ picture elements. “A changing element is defined as an
element whose “CO)OLU”(i.e. black Or white) is different from that of the previous element along
the same scan kc.” (See figun 4) *

q The reference element or starting changing element on the coding line, At the start of the
coding line, ~ is set ‘on an imaginary white changing clement situated just before the *
clement on the line. During the coding of the coding line, the position of ~ is defined by
the previous coding mode.9 (See 5.3.1.3.2)

a, “T’he next changing element to the right of ~ on the coding Iine.

aj The next changing element to the right of al on the coding line.

bj The fmt changing element on the reference line to the right of ~ and of opposite color to

b2 The next changing element to the right of b, on the reference line.”1°

r
b, b,

Reference line
Coding line

FIGURE 4. Charmirw Picture cknnents.

5.3.1 .3.2 CodirtC modes. One of three coding modes (pass, vemcal, and horizontal) is chosen
accordng to the coding procedure described in 5.3.1,3.3 to code the position of each c&tnging
element along the coding line. The following are examples of the three coding mocks.

.

‘Ibid, p. 27

‘Ibid.

91bic!.

‘“Ibid
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a pass l-node

“llus mode IS identified when the position of & lies to the left of a}.“ This mcde shall

be coded using the code word 0001. (table IV). When this mode has been coded, N
shall be set on the eicmem of the coding AxncMow ~ in preparation for the next coding

(i.e., on a’,). (See figure 5).1’ I-lowevcr, the state where > occurs jwn above al, aS

shown orI figure 6, shall not be amsidcred as a pass mode.lz

I b, bz

●

Reference line
Coding line

L___L__ a’, a,

FIGURE 5. Paw mode

I
b, b,

I

Reference line
Coding line

L

FIGURE 6. A exarrmle not cormspondin~ to a uass mode.

“ltm-!

‘Zlb]d, p.28.

\ q
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b. Vemca.1 mode

When the mode is not identified as a pass mode, and the absolute distance between a, and

b, is less than or equal to three pixels, it is a vertical mode. Subsequently, the position of e
al sha.U be coded relative to b]. “The relative distance ajbl can take on one of seven

v~ufi V(O). ‘R(l)? ‘R(2), V~(3), Vl(] ), VL(2). ~d V~(3), ~ of whkh is represented by
a separate code wod The subscripts R and L rndicate that al is to the right or left
respectively of b). and the number in brackets indicates the value of the distance albl.

After vertical mode coding has occurred, the position of N is set on a,.” *3
(see figure 7).”

I Vertical lulocle I
I a, b,, I

I k+ b,

I
bl
I I

Reference line

Coding line

FIGURE 7. Vmtical codin g mode.

c. Horizontal mode

When the mode is not identified as a paSS mode, and the absolute distance between al and
b, is greater than 3 pixels, it is a horimntal mode. “When this mode is identifid, the
run-lengths WI and air+ shall be coded using the cock words H + M(wI) + M(alq). H &
the flag code word 001 taken from the two-dimensional code table” (table IV). M(~J)
and M(ala2) are code words representing the length and colour of the ntns .W1 and alaz,
respectively, and are taken from the appropriate white or black onedimatsional code
tables (tables 1, D, and III). After a horizontal mode coding, the position of ~ is set on
a?,“ ‘4 (SW figure 8).

“lb]d

“Ibid
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b, b,

ROference line

Coding line

Horizontal Mode

FIGURE 8. Horizontal codin~ mode.

5.3.1.3.3 Coc4inR Procedure. ‘The *g procedure identifies the coding mode to be used to
code each changing element along the coding hne. When one of the three coding modes has been
identified according to Step 1 or Step 2 mentioned below, an appropriate code word is selected
from the code tab)e. ” (See table IV).”

“Step 1

(i) If a pass mode is identified, the code word 0031 (table IV) shall be COCM. After this

processing. pIcm.re element a’Ojust under ~ is regardd as the new stming p:cture
element ~ for the n~xt coding. as shown on figure 5.

L (ii) If a pass mode is nol detected, proceed 10 Step 2.

step 2

(i) Determine the absolute value of the relative distance alb~.

(ii) If la,b, I S3. as shown in table IV, alb) shall be coded by the vertical mode. Position a,
is regarded as the new stating picrure element A for the next coding.

(iii) If la)b,l >3, as shown in table TV, following horizontal mode code 001, E@]A al%
are respectively coded by one-dimensional coding. fir this processing, position a2 is
regarded as the new scatting picture ekmcnt N for the next ding.”

.
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TABLE IV. Two-dimensional codes

.

Mode Elements to be coded Notation Code word

Pass b], b~ P ml

Horizontal WI. al% H OO1+M(~lhM(a,@
(Note 1)

Vertical aj just under b, alb) = O v(o) 1

a, to tie ngh[ of b] alb) = 1 VI?(1} 011

albl = 2 ‘R(2) (X IO3II

a)b, = 3 VR(3) mI 1

a! to the left of b] albl = 1 VL(l) 010

r

a)bl = 2 VL(2) Oooo1o

albl = 3 VL(3) 00ooo1o

Note: Code M(x) of the horizontal mode represents one-dimensional code words in tables 1,
D, and III.

-

The two-dimensional coding flow than is shov~ on figure 9.’6

‘qib]d, p. 31

-17
-.
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CzIiE2
$—————————4

Yes

EOL + O [ EOL+l 1

I
Put * Jxt More the Ist OnAimonslonal

pkture ●lemrmt mdktg
4

,
W

\ Detect al
I

I

I
Detect b,

1

Detect bt J

No

PttBB mode codtng

I

!P
ut & just

under bt v

H
Vertical I DdDct *

-1
mode codtn I

Put&. on~

No
4

Yes

*
No

RTC I
&

L-EE__J

FIGURE 9. Tw’o-dimensional coding flow dia.mam.
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5.3.1.34 Variations of the algorithm. Although variations such as a single pass mode
restriction are compatible with the publ.ishcd algorithm. variuions arc not supported b)’ t.hk

standard

5.3.1 .3.5 Processing the firs[ and last Picture eiemcnts in a line.

a. Processing the first picture ckncn(

The fmt starling pictu,m ekment q
position just before the first picture

on each
cicrnem

coding line shall be se4at an imaginary
and sMI be regarded as a white pictutt

e}ement. The firxt run length on a line ~1 shall be rcplac&j by ~1-1. Tl&fore, if
the first run is blz.k and is chosen to be coded by horizontal mode coding, the first
code word M(~al) cotmsponds to a white run of zero length. ”

b. Processing the last picture element

The coding of the coding line continues until the position of the urmgin~ changing
element situated just after the last actual ekment has been coded, This may be coded
as al or ~. Also, if b, or ~ are not detected at any time during the coding of the line,
rhey are positioned on the i~hary bgtig ciememt Simated just after the M actual

picture element on the reference iine.18

5.3.2 Line synchronizaricm code word. The end-of-line code word 0()(X3tXKKl(WI is added
to the end of every coded Line. “T’he EOL code word is followed by a single tag bit that indicates
whether one - or rwodimensional coding is used for tbe next line. b addition. EOL, plus the tag
bit “1” signal, will occur prior to the firsI Dam iine of a page. Forrnat:”*9

-

EOL+ 1: one-dimensional coding of the next iine.
EOL + 0: two-dimensional coding of the next line.

5.3.3 ~. Optional Fill shall be insemd &tween a line of cuded Data and the line
synchronization signal, EOL + tag bit, but shall not bc inserted within the Data. Fill may be
added to ensure that the transmission time of Da~ Fill, and EOL, plus tag bi~ is not kss than the
rninirnum uansrnission rime of the total COCMscan itne.zo This may be necessary for facsimile
applications,

Fornum variabk iength suing of zeroes,

“Ibid, p. 30

‘aIbid

‘*Xb~d.

‘Jb](i p ?~

-14
L4

Downloaded from http://www.everyspec.com



MIL-STD-l 88-196

5.3.4 Return TO Control (RTC), ‘The format used is six consecutive line syichroruzmon

CCKICwords, i.e., 6 x (EOL -t 1).” “

5.3.5 Data ormrhtion of m’o-dimertsionally encoded ima~e. Figure 10 depicts the D~a
organizauon of a two-dimensionally encoded image for K = 2. Figure 11 show the Data
organi.imlon of a two-dimensionally encoded image for K = 4. Prior to the first line, an EOL+l
shall be encoded. This is followed by individual y coded Data lines, each followed by EOL+1 or
EOL+Odepending on whether the subsqucnt Data & is coded oncdimtmsionally or
two-dimensionally. The end of the image shall be signified by coding a RTC aficr coding the last
Data line of the image. Optional FILL shall ix placed berween the DATA and EOL+O of
EOL+l .

II

I I DATA EOL+() D:~ EOL+ 1 EOL+ 1 EOL+l EOL+ 1 EOL+ 1 EOL+ 1

Ii

4
RTC 4

OR

L. 1D = one dimensional
2D = two dimmwtonal

m

. FIGURE 10. Data organization of a twm-dimensionally encoded imas!e (’K= 2].
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+

FJGUR.E 11. Data ormnization of a two-dimensional encoded image (K = 4].

5.3.6 Exam~le of a twwiimensionally encoded unaJ?e. Figure 12 shows a two-dimensional
encoding example of a bi-}evel image formatted in the suucture specified in 5.3.5. Depicted arc
two image lines. each con~ing 24 pixels; tie fi( Itic is encod~ one-dimensionally, and the
second line is encoded two-dimensio~y. A white pixel is represented by “(?”and a black pixel -
is represented by “1”. For the two-dimensional encoding, the top line is used as the reference
line, and the bottom line is the coding line. Following this hi-level image exarnpk is the two-
dimens]onal)y encoded vemion of tie tiqe (figure 12) for parameter K=2. II-I this example, a
white pixel is represented by “O”and a black pixel is represent by “1”. ●
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The data to be comproeeed (R = fet6mnw hne, C = coding line).

i
1 2i3 4 5 6 7 8 9110 11 12 13 14~ls 16 17 lB 19 20 21~ 2324

RIO 1 1 0 0 1 1 0 010 1 1 0 0 0 0 0 0 0 0 1 1 1 1

Clo 1 0 0 0 0 0 0 011 1]1 o 0 0 1 1 1 1 0 0 0 0 0

The first line ia encoded one-dimensionally.
(EOL+I) 000111110111 1?10 001110011011 (EOL+~

The second Im Is enmded twodlrnertslonaltyaa tolkws.

tip 1

1 .,

\ Coded data\ 1 I
stOD2

Parameter ao al f12 bl b2 .

Position C2 C3 NA R4 R8

Mode Vertical Mode V~(l )

Coded data 010

Smp 3

Stap 5

Parameter ] 80 al I 82 bl b2

Position Icl QCl~ NA R13 R21

Mode Vetioal Mode V(O)

Coded d8ta 1

%Bp 6

Parameter laO !al la2 I bllb21

Position lc131c161c201 R21]R2

Mode Horiztm.tai Mode

●white Runof3

c Black Run of 4

Coded data 001 1000011

step 7

~Parameter laO Ial la2 \ bl/b2]

j Positkm I C201C251C251 R211R2~

\ Mode } Horizontal Mode ~
I
I /* White Runof5 I

Corresponding .ncoded blt atraam Aa:

(EOL+l) 0001 17?1 0111111000111001 1011 (EOL+O)
10100001 D1OI0011 0000 11OO1?11oOOOO11O1?1 (EOL+l)
(EDL+1) (EOL+1) (EOL+l) (EOL+l) (EOL+l)

FIGURE 12. Examule of a two-dimensional}} encoded ima~e (K = 2)
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6. NOTES

(This section contms general or expkmuory information that may be helpfil but is no[
mandato~’),

6.] h~ imrwe COITtUmssion field. The NTIT image compression field of the NITF image
header shall be specified as Cl for facsimile encoding for bi-kvcl Data

6.2 NITF compression rate code field. The parameter K shall be specified in the compression
me code field of the NTTFimage header. The pamrnctcr K shall have a standard vertical
resolution of K=2, and an optional higher resolution as specified by K=4.

6.3 Resolution. The maximum number of pixels aUowabk in each unc.odcd image line shall
be 2560. The NXTF image header information shall ref’keu this Limitation.

6.4 ~. Optional fill may be governed by specific inte~cm issues. For example, fill is
mscrted in T.4 facsimile devmcs to meet minimum line transmission time requirements as cited by
section 3 of T.4.

6.5 Decoder. The decoder shall be able to interpret fti Data as well as mcogniu the cwo
different vertical resolutions (K = 2 and K = 4). .

6.6 Two-dimensional encodine exarrmle. Figure 13 shows the positions of parameters aO, al,
a2, b] , and b2 in the twodirnensional encoding example shown on figure 12.

-
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Step 1 vetilcal mode V(D)

~—— 1:
1 I

bl I b2
1

0’1;1 o 0 ,1 1 0 0 0 1 1 0 0 0 0 0 0 0 0 1 1 1 11’
0 110 0 010 0 0 0 1 1 1 0 0 0 1 1 1 1 0 .0 0 0 0b

i aO al

Step 2 vertical mode Vk(l ).

bl b2

o 1 1 0 0 1 1 0 0 0 7 1 0 0 0 0 0 0 0 0 1 1 1 1

0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 1 1 1 1 0 0 0 0 0
no al

Step 3 paas mode.

bl b2

o ‘1 1 0 0 1 1 0 0 0 1 1 0 0 010 010 0 0 1 1 1 1

‘o 1, 0 0 0 0 0 0 0 1 1 1 0 0 011 1 1 1 0 0 0 0 0
no 81

Step 4 vertical mode V,(I; . 1
bl b2

o 1 1 0 0 1 1 0 0 0 1 1 0 0 0 0 0 0 0 0 1 1 1 1

c1 1 0 0 0 0 0 0 0 1 1 1 0 0 0 1 1 1 1 D o 0 0 0
60 a~

Step 5 vertkal mode V(D).

bl b2

o 1 1 0 0 1 1 0 0 0 1 1 0 0 0 0 0 0 0 0 1 1 1 1

0 1 0 0 0 0 0 0 0 7 1 1 0 0 011 1 1 1 0 0 0 0 0
ao al J

Step 6 horizontal mode white run of 3 and a black run of 4.

bl b2]

o 1 1 0 0 1 1 0 0 0 1 1 0 010 0 0 D o 0 1 1 1 1

0 1 0 0 0 0 0 0 0 1 1 1 0 010 1 1 1 1 0 0 0 0 .0
601 I al a21 I

Step 7 horizontal mode white run of 5 and a black fun of 0,

I bl b2’
o 1 1 0 0 1 1 0 0 0 1 1 0 0 0 0 0 0 0 0 1 1 1’ 1

0 110 0 00 0 0 0 1 1 1 0 0 0 1 1 1 1 0 0 0 0 0

aO al

‘1 j 82

FIGURE 13. Example of the two-dimenslonallv cncodm~ Droceis (K = 2~.

2$
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6.7 Subiect term (kc} word) l.isti.n~

BW’C

CompressIon Aigorithm
Compression, Bi-)evel
Facsimile Compression
Group 3 facsimik
Image Compression
imagery, Bi-level
Secondary Imagery Dissemin~on Systems
SIDs
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CONCLUDING h4ATERlAL

Custodians:
Army - Sc

Navy - OM
Air Force -02

Review activines:
OASD - SO, DO, HP. LR
hn}~ - AM, AR, ML TM, MD,
CE. SC, lE, ET, AC, PT
DLA - DH
Mist - NS, NIP. Dl, NA

Civil agency coordinating activities:
USDA - AFS, APS
COM - MST
DOE
EPA
GPO
HHS - ND-I
DOI - BLM. GES, IvfIN
DOT - CGCT

Prepxing acnvi~:

M.isc-Dc

Agent:
Not applicable

(Project TCSS-i960)
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL
I

INSTRUCTIONS
..

I
1 The preparing activity must complete bhcks 1,2, 3, and 8, In block 1, both the document number aIId

reviwon Ietter should be given.
2. The submitler of this form must complete bbcks 4, 5, 6, and 7.
3. The preparing activity must provide a reply within 30 days from receipt of the torrn,

NOTE: This form may not be used to request mples of documents, nor to request waivers, or clarificatm of
requirements on current contracts, Comments submitted on this form do not constitute or imply authorization to
waive any portion of the referenced document(s) or to amend contractual requirements.

1 RECOMMEND :A CHANGE; j ‘ ~E’_’ -BER 2 =uMENT ME (WAWLD)

~ MIL-STD-168-196 930618

\ 3 ~’”’ ‘mu BI.LEVEL IMAGE COMPRESSION FOR THE NITFS

4 MIURE Ci C+4ANGE/m.m#, DsmgfuM nunm.f w ~ ~ — d~bb Anu+?orl?m#-u~)

.

s RWSON FOR RECOMMENDATION

I , PREPARINGACTIVIT
DEFENSE INFORMATION SYSTEMS AGENCY (DISA)

b lE1.EPHONE fhdb Arn Cub!

(1) Commercial (2) AUTOVON

1c ADDRESS (tmm* Zcl x)
IF YW DO NOT RECEIVE A REPLY WITHIN 45 DAYS,

11440 ISAAC NEWTON SQUARE, NORTH CONTACT:
RESTON, VA 220905006 Detense OualIty ad s2an@z&zabon OtfICQ

~“

I
5203 Leasburg Pihe SurIR 1403. Falls Church. VA 22041-3466

I Tebephona (703) 756-2%40 AUTOVDN 2892340
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