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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. ISO 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. In the field of information 
technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1. 

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2. 

The main task of the joint technical committee is to prepare International Standards. Draft International 
Standards adopted by the joint technical committee are circulated to national bodies for voting. Publication as 
an International Standard requires approval by at least 75 % of the national bodies casting a vote. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights. 

ISO/IEC 15444-13 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technology, 
Subcommittee SC 29, Coding of audio, picture, multimedia and hypermedia information, in collaboration with 
ITU-T. The identical text is published as ITU-T Rec. T.812. 

ISO/IEC 15444 consists of the following parts, under the general title Information technology — JPEG 2000 
image coding system: 

⎯ Part 1: Core coding system 

⎯ Part 2: Extensions 

⎯ Part 3: Motion JPEG 2000 

⎯ Part 4: Conformance testing 

⎯ Part 5: Reference software 

⎯ Part 6: Compound image file format 

⎯ Part 8: Secure JPEG 2000 

⎯ Part 9: Interactivity tools, APIs and protocols 

⎯ Part 10: Extensions for three-dimensional data 

⎯ Part 11: Wireless 

⎯ Part 12: ISO base media file format 

⎯ Part 13: An entry level JPEG 2000 encoder 
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INTERNATIONAL STANDARD 
ITU-T RECOMMENDATION 

Information technology – JPEG 2000 image coding system: 
An entry level JPEG 2000 encoder 

1 Scope 
This Recommendation | International Standard was developed by the Joint Photographic Experts Group (JPEG), the 
joint ISO/I–TU committee responsible for developing standards for continuous-tone still picture coding. It also refers to 
the Recommendations | International Standards produced by this committee: ITU-T Rec. T.81 | ISO/IEC 10918-1, 
ITU-T Rec. T.83 | ISO/IEC 10918-2, ITU-T Rec. T.84 | ISO/IEC 10918-3 and ITU-T Rec. T.87 | ISO/IEC 14495-1. 

1.1 Context 

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

– specifies normative but optional encoding processes for converting source image data to JPEG 2000 
compressed image data; 

– specifies a complete encoding path to produce a conforming codestream as defined in Part 1 Annex A 
(ITU-T Rec. T.800 | ISO/IEC 15444-1); 

– provides guidance on encoding processes for converting source image data to compressed image data; 
– provides guidance on how to implement these processes in practice. 

1.2 Requirements 

This subclause contains a list of requirements for the definitions of an entry-level encoder. 

An entry-level JPEG 2000 encoder implementation (this Recommendation | International Standard): 
– shall be normative but optional; implementers shall be allowed to select necessary technologies/paths 

that would suite their application needs; 
– shall define a JPEG 2000 Part 1 codestream encoder implementation; should define a JP2 file format 

encoder implementation; 
– shall define a complete encoding path to produce a conforming codestream as defined in Annex A of 

ITU-T Rec. T.800 | ISO/IEC 15444-1:2004; 
– shall consist of technology with clear IP status being royalty fee-free. 

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 
– ITU-T Recommendation T.81 (1992) | ISO/IEC 10918-1:1994, Information technology – Digital 

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

compression and coding of continuous-tone still images: Extensions. 
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– ITU-T Recommendation 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). 

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

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

– ITU-T Recommendation T.800 (2002) | ISO/IEC 15444-1:2004, Information technology – JPEG 2000 
image coding system: Core coding system. 

– ITU-T Recommendation T.801 (2002) | ISO/IEC 15444-2:2004, Information technology – JPEG 2000 
image coding system: Extensions. 

– ITU-T Recommendation T.803 (2002) | ISO/IEC 15444-4:2004, Information technology – JPEG 2000 
image coding system: Conformance testing. 

– ITU-T Recommendation T.804 (2002) | ISO/IEC 15444-5:2003, Information technology – JPEG 2000 
image coding system: Reference software. 

3 Definitions 
For the purposes of this Recommendation | International Standard, the following definitions apply. The definitions 
defined in ITU-T Rec. T.800 | ISO/IEC 15444-1:2004 clause 3 also apply to this Recommendation | International 
Standard. 

3.1 5-3 reversible filter (5-3R): 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. 

3.2 9-7 irreversible filter (9-7I): 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. 

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

3.4 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. 

3.5 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. 

3.6 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. 

3.7 cleanup pass: A coding pass performed on a single bit-plane of a code-block of coefficients. The first pass 
and only coding pass for the first significant bit-plane is a cleanup pass; the third and the last pass of every remaining 
bit-plane is a cleanup pass. 

3.8 codestream: A collection of one or more bit streams and the main header, tile-part headers, and the EOC 
required for their decoding and expansion into image data. This is the image data in a compressed form with all of the 
signalling needed to decode. 

3.9 code-block: A rectangular grouping of coefficients from the same sub-band of a tile-component. 

3.10 coder: An embodiment of either an encoding or decoding process. 

3.11 coding pass: A complete pass through a code-block where the appropriate coefficient values and context are 
applied. There are three types of coding passes: significance propagation pass, magnitude refinement pass and cleanup 
pass. The result of each pass (after arithmetic coding, if selective arithmetic coding bypass is not used) is a stream of 
compressed image data. 

3.12 coefficient: The values that are the result of a transformation. 

3.13 component: A two-dimensional array of samples. An image typically consists of several components, for 
instance representing red, green and blue. 




