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INTERNATIONAL STANDARD ISO/IEC 15444-1 
RECOMMENDATION ITU-T T.800 

Information technology  JPEG 2000 image coding system: Core coding system 

Summary 

This Recommendation | International Standard defines a set of lossless (bit-preserving) and lossy compression methods 
for coding bi-level, continuous-tone grey-scale, palletized colour, or continuous-tone colour digital still images.

This Recommendation | International Standard:

specifies decoding processes for converting compressed image data to reconstructed image data;

specifies a codestream syntax containing information for interpreting the compressed image data;

specifies a file format;

provides guidance on encoding processes for converting source image data to compressed image data;

provides guidance on how to implement these processes in practice.

This edition includes the following changes relative to the previous edition:

addition of Profile marker segment;

addition of Extended capabilities marker segment;

addition of Table A.55 to indicate valid Profile number values;

clarification of Table A.13 and Table A.19, making it explicit that some MSBs are reserved for future use;

updating of Table A.10 to indicate that the Profile marker segment is used to indicate the Profile to which
the codestream conforms.

NOTE As this specification was first published as common text only after ISO/IEC JTC1 had approved the first edition in 2000, 
edition numbers in the ITU and ISO/IEC versions are offset by one. This is the third edition of ITU-T T.800 and the fourth edition 
of ISO/IEC 15444-1.
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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.
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INTERNATIONAL STANDARD
ITU-T RECOMMENDATION

Information technology  JPEG 2000 image coding system: Core coding system 

1 Scope

This Recommendation | International Standard defines a set of lossless (bit-preserving) and lossy compression methods 
for coding bi-level, continuous-tone grey-scale, palletized colour, or continuous-tone colour digital still images.

This Recommendation | International Standard:

specifies decoding processes for converting compressed image data to reconstructed image data;

specifies a codestream syntax containing information for interpreting the compressed image data;

specifies a file format;

provides guidance on encoding processes for converting source image data to compressed image data;

provides guidance on how to implement these processes in practice.
NOTE As this specification was first published as common text only after ISO/IEC JTC1 had approved the first edition in 2000, 
edition numbers in the ITU and ISO/IEC versions are offset by one. This is the third edition of ITU-T T.800 and the fourth edition 
of ISO/IEC 15444-1.

2 References

The following Recommendations and International Standards contain provisions which, through reference in this text, 
constitute provisions of this Recommendation | International Standard. At the time of publication, the editions indicated 
were valid. All Recommendations and Standards are subject to revision, and parties to agreements based on this 
Recommendation | International Standard are encouraged to investigate the possibility of applying the most recent edition 
of the Recommendations and Standards listed below. Members of IEC and ISO maintain registers of currently valid 
International Standards. The Telecommunication Standardization Bureau of the ITU maintains a list of currently valid 
ITU-T Recommendations.

2.1 Identical Recommendations | International Standards

Recommendation ITU-T T.81 (1992) | ISO/IEC 10918-1:1994, Information technology Digital
compression and coding of continuous-tone still images: Requirements and guidelines.

Recommendation ITU-T T.84 (1996) | ISO/IEC 10918-3:1997, Information technology Digital
compression and coding of continuous-tone still images: Extensions.

Recommendation ITU-T T.84 (1996)/Amd.1 (1999) | ISO/IEC 10918-3:1997/Amd.1:1999, Information
technology Digital compression and coding of continuous-tone still images: Extensions Amendment 1:
Provisions to allow registration of new compression types and versions in the SPIFF header.

Recommendation ITU-T T.86 (1998) | ISO/IEC 10918-4:1999, Information technology Digital
compression and coding of continuous-tone still images: Registration of JPEG Profiles, SPIFF Profiles,
SPIFF Tags, SPIFF colour Spaces, APPn Markers, SPIFF Compression types and Registration
Authorities (REGAUT).

Recommendation ITU-T T.87 (1998) | ISO/IEC 14495-1:2000, Lossless and near-lossless compression of
continuous-tone still images Baseline.

Recommendation ITU-T T.88 (2000) | ISO/IEC 14492:2001, Information technology Lossy/lossless
coding of bi-level images.

Recommendation ITU-T T.810 (2006) | ISO/IEC 15444-11:2007, Information technology JPEG 2000
image coding system: Wireless.

ISO/IEC 646:1991, Information technology ISO 7-bit coded character set for information interchange.

ISO 8859-15:1999, Information technology 8-bit single-byte coded graphic character sets Part 15:
Latin alphabet No. 9.

2.2 Additional references

Recommendation ITU-R BT.601-6 (2007), Studio encoding parameters of digital television for
standard 4:3 and wide screen 16:9 aspect ratios.
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Recommendation ITU-R BT.709-5 (2002), Parameter values for the HDTV standards for production and
international programme exchange.

IEC 61966-2-1:1999, Multimedia systems and equipment Colour measurement and management 
Part 2-1: Colour management Default RGB colour space sRGB.

IEC 61966-2-1:1999/Amd.1:2003, Multimedia systems and equipment Colour measurement and
management Part 2-1: Colour management Default RGB colour space sRGB.

IETF RFC 2279 (1998), UTF-8, a transformation format of ISO 10646.

Colorimetry Part 1: CIE standard colorimetric observers.

ISO 14721, Space data and information transfer systems Open archival information system Reference
model.

ISO 15076-1, Image technology colour management Architecture, profile format and data structure
Part 1: Based on ICC.1:2010.

Digital cinema (D-cinema) distribution master Part 1: Image characteristics.

ISO/IEC 11578:1996, Information technology Open Systems Interconnection Remote Procedure Call.

3 Definitions

For the purposes of this Recommendation | International Standard, the following definitions apply:

3.1 x , floor function: This indicates the largest integer not exceeding x.

3.2 x , ceiling function: This indicates the smallest integer not exceeded by x.

3.3 5-3 reversible filter: A particular filter pair used in the wavelet transformation. This reversible filter pair
has 5 taps in the low-pass and 3 taps in the high-pass.

3.4 9-7 irreversible filter: A particular filter pair used in the wavelet transformation. This irreversible filter pair
has 9 taps in the low-pass and 7 taps in the high-pass.

3.5 access unit: A coded representation of one video frame.

3.6 AND: Bit wise AND logical operator.

3.7 arithmetic coder: An entropy coder that converts variable length strings to variable length codes (encoding) 
and vice versa (decoding).

3.8 auxiliary channel: A channel that is used by the application outside the scope of colourspace conversion. For 
example, an opacity channel or a depth channel would be an auxiliary channel.

3.9 bit: A contraction of the term "binary digit"; a unit of information represented by a zero or a one.

3.10 bit-plane: A two dimensional array of bits. In this Recommendation | International Standard a bit-plane refers 
to all the bits of the same magnitude in all coefficients or samples. This could refer to a bit-plane in a component, 
tile-component, code-block, region of interest, or other.

3.11 bit stream: The actual sequence of bits resulting from the coding of a sequence of symbols. It does not include 
the markers or marker segments in the main and tile-part headers or the EOC marker. It does include any packet headers 
and in-stream markers and marker segments not found within the main or tile-part headers.

3.12 big-endian: The bits of a value representation occur in order from the most significant to the least significant.

3.13 box: A portion of the file format defined by a length and unique box type. Boxes of some types may contain 
other boxes.

3.14 box contents: Refers to the data wrapped within the box structure. The contents of a particular box are stored 
within the DBox field within the box data structure.

3.15 box type: Specifies the kind of information that shall be stored with the box. The type of a particular box is 
stored within the TBox field within the box data structure.

3.16 byte: Eight bits.

3.17 channel: One logical component of the image. A channel may be a direct representation of one component from 
the codestream, or may be generated by the application of a palette to a component from the codestream.
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