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FOREWORD

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members
of ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. 1ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizations, governmental
and non-governmental, in liaison with ISO and IEC, also take part in the work.

The procedures used to develop this document and those intended for its further maintenance are described in
the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types of
document should be noted (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. 1ISO and IEC shall not be held responsible for identifying any or all such patent rights. Details of any
patent rights identified during the development of the document will be in the Introduction and/or on the ISO
list of patent declarations received (see www.iso.org/patents) or the IEC list of patent declarations received
(see http://patents.iec.ch).

Any trade name used in this document is information given for the convenience of users and does not constitute
an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions
related to conformity assessment, as well as information about ISO's adherence to the World Trade
Organization (WTO) principles in the Technical Barriers to Trade (TBT) see www.iso.org/iso/foreword.html.

This document was prepared by ITU-T as ITU-T Rec. T.88 (2018) and drafted in accordance with its editorial
rules. It was adopted by Joint Technical Committee ISO/IEC JTC 1, Information technology, Subcommittee
SC 29, Coding of audio, picture, multimedia and hypermedia information.

This second edition cancels and replaces the first edition (ISO/IEC 14492:2001), which has been technically
revised. It also incorporates ISO/IEC 14492:2001/Amd.1:2004, ISO/IEC 14492:2001/Amd.2:2003 and
ISO/IEC 14492:2001/Amd.3:2012.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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INTERNATIONAL STANDARD ISO/IEC 14492
RECOMMENDATION ITU-T T.88

Information technology — Lossy/lossless coding of bi-level images

Summary

Rec. ITU-T T.88 | ISO/IEC 14492, commonly known as JBIG2, defines a coding method for bi-level images (e.g., black
and white printed matter). These are images consisting of a single rectangular bit plane, with each pixel taking on one of
just two possible colours. This Recommendation | International Standard has been explicitly prepared for a lossy,
lossless, and lossy-to-lossless image compression.

History
Edition Recommendation Approval  Study Group Unique ID”

1.0 ITU-TT.88 2000-02-10 8 11.1002/1000/4845
1.1 ITU-T T.88 (2000) Amd. 1  2003-06-29 16 11.1002/1000/6388
1.2 ITU-T T.88 (2000) Amd. 2  2003-06-29 16 11.1002/1000/6389
13 ITU-T T.88 (2000) Amd. 3  2011-05-14 16 11.1002/1000/11312
2.0 ITU-T T.88 2018-08-29 16 11.1002/1000/13688

Keywords

Bi-level images; image compression; lossy image compression; lossless image compression; lossy-to-lossless image
compression; JBIG.

To access the Recommendation, type the URL http://handle.itu.int/ in the address field of your web browser, followed by the
Recommendation's unique ID. For example, http://handle.itu.int/11.1002/1000/11830-en.
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FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
telecommunications, information and communication technologies (ICTs). The ITU Telecommunication
Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical,
operating and tariff questions and issuing Recommendations on them with a view to standardizing
telecommunications on a worldwide basis.

The World Telecommunication Standardization Assembly (WTSA), which meets every four years,
establishes the topics for study by the ITU-T study groups which, in turn, produce Recommendations on
these topics.

The approval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution 1.

In some areas of information technology which fall within ITU-T's purview, the necessary standards are
prepared on a collaborative basis with ISO and IEC.

NOTE

In this Recommendation, the expression "Administration” is used for conciseness to indicate both a
telecommunication administration and a recognized operating agency.

Compliance with this Recommendation is voluntary. However, the Recommendation may contain certain
mandatory provisions (to ensure, e.g., interoperability or applicability) and compliance with the
Recommendation is achieved when all of these mandatory provisions are met. The words "shall" or some
other obligatory language such as "must" and the negative equivalents are used to express requirements. The
use of such words does not suggest that compliance with the Recommendation is required of any party.

INTELLECTUAL PROPERTY RIGHTS

ITU draws attention to the possibility that the practice or implementation of this Recommendation may
involve the use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence,
validity or applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others
outside of the Recommendation development process.

As of the date of approval of this Recommendation, ITU had received notice of intellectual property,
protected by patents, which may be required to implement this Recommendation. However, implementers
are cautioned that this may not represent the latest information and are therefore strongly urged to consult the
TSB patent database at http://www.itu.int/ITU-T/ipr/.

© ITU 2019

All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the
prior written permission of ITU.

ii Rec. ITU-T T.88 (08/2018) © ISO/IEC 2019 - All rights reserved


http://www.itu.int/ITU-T/ipr/

Table of Contents

Page
0 LYoo [ Tex 1 o] o OO OO OO O SO SO %
0.1 Interpretation and USe Of the FEQUITEMENTS ........ecviieiec e ns %
0.2 (015 Vw0 To T o S iX
1 IS{ol o] o1 TSRO U RO U T UP PR 1
2 Lo T LYol ) (=] €] T PP SRTRTTN 1
3 DIBTINITIONS ...ttt s et b e bt b e be bt et et e b sh e e b e e Ee e Rt e Rt e n e e e e b e nbeeReebeeneententenbeneenre s 1
4 )Y a0 010 I T T I o1 (=AY T L o o OSSO 3
4.1 ADDIEVIALIONS ...ttt bbbt b bRt R bRttt n et et b e s 3
4.2 )Y 001 010 e =3 1T T o] SRS 4
4.3 OPErAtOr UEFINTTIONS .....cviitiicicte sttt et bbbt e bt be b e e ebesbe e ebeneeneas 11
5 01001V =101 1T o LSRR 11
5.1 TYPOGraAPhIC CONVENTIONS ...ttt bbbttt bbbttt b et b bt b e 11
5.2 BINAIY NOTALION ...ttt b e et b e bbbt b ettt b ettt b ettt ebe e b b 11
5.3 HEXadECIMAI NOTALION ...ttt teere e et et sbesbeaneenee e enaeneenrens 11
5.4 INEEOET VAIUE SYNTAX ...veviiiiiitiieeiet stttk b kbbbt b bbbt b et b s 11
55 Array NOtation aNd CONVENTIONS ..........iiiuiiiiitiieiiit ettt bbb bbbt 12
5.6 Image and DitMap CONVENTIONS ........oviiiiiiie sttt e et sbesbesreereeseeneeneeseennas 12
6 DECOUING PIOCEUUIES ... vttt ettt etttk et b bbb bbb bbbt e bbb e bbb bt e bbbttt n b e s 13
6.1 Introduction t0 deCOdING PrOCEAUIES...........evitireiietirieiete sttt b bbbttt eb e 13
6.2 Generic region decOdiNg PrOCEAUIE .........ccviiieiieieeieeie e se e se e te e esseesra e beeste e e ansesreesreesreenaeeneeenes 14
6.3 Generic Refinement Region Decoding PrOCEAUIE .......cc.eiviiieiieieesie e see st e stee e e ste e sne e e nee s 21
6.4 Text Region DeCOAING PrOCEAUIE ......c.viiiiie ettt ettt e e ae e st e s e e steesteenaeanseaneesneenreens 25
6.5 Symbol Dictionary Decoding PrOCEUAUIE .........ccueiieiiiiiiiesieeseese st te et e st e aesteeaesnaesraesreesreesneeeeenes 33
6.6 Halftone Region Decoding PrOCEAUIE ........ccviiieiie ettt sttt sna et steebeeaesnaeaneas 41
6.7 Pattern Dictionary Decoding PrOCEAUIE. ........coivi i i si it ree e st te e e e st e steebeeaesnaesneas 44
6.8 Colour palette deCOdING PrOCEAUIE .......cceiviieiieiee ettt ettt r bbbt nn b sne 46
7 (@001 (o] D T=TodoTo [T 1ol o fo10T=To [0 (- TSRS 47
7.1 LCTe T o I (=T Tod T o] o o SRS 47
7.2 SEPMENE NBAET SYNTAX ...ttt ettt bbb bbb bbbkt eb e bbb bbb et b et abe s 48
7.3 SBOMBNT L YPIBS .ttt e e b bt s R R R Rt r e Rt r bt n e n e renre 52
7.4 SBOIMEINT SYNMEAXES .....veetteetie it tee st e st ettt e eseeeteeste e teesteeseesseesseeseeesae e eeameeemeeasseeaeenbeenbeesbeeneesreesreeseeeneeenseenes 54
8 PAGE IMBKE-UPD ...ttt b b bbbt b bbb bR b bbb b b e R R e Rt Rt n bbbt 82
8.1 [ T=Toto o [=] o To T L PSSR 82
8.2 Page iMage COMPOSITION .....oviuiiuiiieiiite ettt bbbt bbbttt sttt sttt 83
9 Encoding procedures (INFOMMALIVE) .........c.oiuiiiiiie ettt saesteseesreereeneesaeneeneenne s 85
10 Control encoding procedures (INFOrMALIVE)........cc.iiiiiiiieece et sae e sreebeenes 85
11 Page Dreak-up (INFOIMALIVE) ..o e bbbttt b b b s bt bt st e st et e et nne s 85
11,1 Page break-Up @rChitECIUIE ........c.iiieee ettt b e bbbttt nb et nne s 86
11.2  Page image ABCOMPOSITION. ... ...iiiiieiitiite ettt sttt ettt sb e bbbt et e b e sb e b e s besbeebeeseennenbenbesaens 86
11.3  Multi-page doCUMENt COMPOSITION ....eiviiueieriieeieiesiesie e tese et e e e seeseestesresseeseeseeaesaesteseesresreesaeseenseseessens 88
Annex A — Arithmetic integer deCOdING PrOCEUUIE .........ooviiriiieiieree ettt bbb 89
Al L= TCT e I LT o] ] T o SRS 89
A2 Procedure for decoding values (EXCEPL TAID)......ccviieieeiese ettt eenae e e 89
A3 The TAID deCOUING PrOCEAUIE ......cuveiereeiesieeieeeeteie e stesee st s e e eeestesteseestesseeseeseesesesaestesseaseeseenseseesennees 91
Annex B — Huffman table decoding PrOCEAUNE ..........oiiiiiiiiee bbb 93
B.1 GENEIAL HESCIIPLION ...ttt bbbt bbbt b et e e e e b e besbeeb e e b e ene e e e e e benaen 93
B.2 €00 ADIE STFUCTUIE ...ttt b bbbt bt b e e e b e eb e besbeebeebeene e e e e e benae 93
B.3 ASSIGNING the PrefiX COUBS ..ot bbbttt e sbe e 94
B.4 UsSiNg @ HUFFMAN TADIE ... et bbb e e na 95
B.5 Standard HUFfMaN taDIES. ..o et 96

© ISO/IEC 2019 - All rights reserved Rec. ITU-T T.88 (08/2018) i



