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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 3. 

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. 

International Standard ISO/IEC 14492 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 Recommandation T.88. 

Annexes A, B, C, D, E and F form a normative part of ISO/IEC 14492. Annexes G, H and I are for information only. 
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0 Introduction

This Recommendation | International Standard, informally called 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. Multiple colours are to be handled using an appropriate higher level standard such as
ITU-T Recommendation T.44. It is being drafted by the Joint Bi-level Image Experts Group (JBIG), a "Collaborative
Team", established in 1988, that reports both to ISO/IEC JTC 1/SC29/WG1 and to ITU-T.

Compression of this type of image is also addressed by existing facsimile standards, for example by the compression
algorithms in ITU-T Recommendations T.4 (MH, MR), T.6 (MMR), T.82 (JBIG1), and T.85 (Application profile of
JBIG1 for facsimile). Besides the obvious facsimile application, JBIG2 will be useful for document storage and
archiving, coding images on the World Wide Web, wireless data transmission, print spooling, and even teleconferencing.

As the result of a process that ended in 1993, JBIG produced a first coding standard formally designated ITU-T
Recommendation T.82 | International Standard ISO/IEC 11544, which is informally known as JBIG or JBIG1. JBIG1 is
intended to behave as lossless and progressive (lossy-to-lossless) coding. Though it has the capability of lossy coding,
the lossy images produced by JBIG1 have significantly lower quality than the original images because the number of
pixels in the lossy image cannot exceed one quarter of those in the original image.

On the contrary, JBIG2 was explicitly prepared for lossy, lossless, and lossy-to-lossless image compression. The design
goal for JBIG2 was to allow for lossless compression performance better than that of the existing standards, and to allow
for lossy compression at much higher compression ratios than the lossless ratios of the existing standards, with almost no
visible degradation of quality. In addition, JBIG2 allows both quality-progressive coding, with the progression going
from lower to higher (or lossless) quality, and content-progressive coding, successively adding different types of image
data (for example, first text, then halftones). A typical JBIG2 encoder decomposes the input bi-level image into several
regions and codes each of the regions separately using a different coding method. Such content-based decomposition is
very desirable especially in interactive multimedia applications. JBIG2 can also handle a set of images (multiple page
document) in an explicit manner.

As is typical with image compression standards, JBIG2 explicitly defines the requirements of a compliant bitstream, and
thus defines decoder behaviour. JBIG2 does not explicitly define a standard encoder, but instead is flexible enough to
allow sophisticated encoder design. In fact, encoder design will be a major differentiator among competing JBIG2
implementations.

Although this Recommendation | International Standard is phrased in terms of actions to be taken by decoders to
interpret a bitstream, any decoder that produces the correct result (as defined by those actions) is compliant, regardless of
the actions it actually takes.

Annexes A, B, C, D, E, and F are normative, and thus form an integral part of this This Recommendation | International
Standard. Annexes G and H are informative, and thus do not form an integral part of this Recommendation | International
Standard.

0.1 Interpretation and use of the requirements

This section is informative and designed to aid in interpreting the requirements of this Recommendation | International
Standard. The requirements are written to be as general as possible to allow a large amount of implementation flexibility.
Hence the language of the requirements is not specific about applications or implementations. In this section a
correspondence is drawn between the general wording of the requirements and the intended use of this Recom-
mendation | International Standard in typical applications.

0.1.1 Subject matter for JBIG2 coding

JBIG2 is used to code bi-level documents. A bi-level document contains one or more pages. A typical page contains
some text data, that is, some characters of a small size arranged in horizontal or vertical rows. The characters in the text
part of a page are called symbols in JBIG2. A page may also contain "halftone data", that is, gray-scale or colour multi-
level images (e.g. photographs) that have been dithered to produce bi-level images. The periodic bitmap cells in the
halftone part of the page are called patterns in JBIG2. In addition, a page may contain other data, such as line art and
noise. Such non-text, non-halftone data is called generic data in JBIG2.

The JBIG2 image model treats text data and halftone data as special cases. It is expected that a JBIG2 encoder will divide
the content of a page into a text region containing digitised text, a halftone region containing digitised halftones, and a
generic region containing the remaining digitised image data, such as line-art. In some circumstances, it is better (in
image quality or compressed data size) to consider text or halftones as generic data; conversely, in some circumstances it
is better to consider generic data using one of the special cases.
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An encoder is permitted to divide a single page into any number of regions, but often three regions will be sufficient, one
for textual symbols, one for halftone patterns, and the third for the generic remainder. In some cases, not all types of data
may be present, and the page may consist of fewer than three regions.

The various regions may overlap on the physical page. JBIG2 provides the means to specify how the overlapping regions
are recombined to form the final page image.

A text region consists of a number of symbols placed at specified locations on a background. The symbols usually
correspond to individual text characters. JBIG2 obtains much of its effectiveness by using individual symbols more than
once. To reuse a symbol, an encoder or decoder must have a succinct way of referring to it. In JBIG2, the symbols are
collected into one or more symbol dictionaries. A symbol dictionary is a set of bitmaps of text symbols, indexed so that a
symbol bitmap may be referred to by an index number.

A halftone region consists of a number of patterns placed along a regular grid. The patterns usually correspond to gray-
scale values. Indeed, the coding method of the pattern indices is designed as a gray-scale coder. Compression can be
realised by representing the binary pixels of one grid cell by a single integer, the halftone index (which is usually a
rendered gray-scale value). This many-to-one mapping (the pattern in a cell into a gray-scale value) may have the effect
that edge information present in the original bitmap is lost by halftone coding. For this reason, lossless or near-lossless
coding of halftones will often be better in image quality (though larger in size) if the halftone is coded with generic
coding rather than halftone coding.

0.1.2 Relationship between segments and documents

A JBIG2 file contains the information needed to decode a bi-level document. A JBIG2 file is composed of segments. A
typical page is coded using several segments. In a simple case, there will be a page information segment, a symbol
dictionary segment, a text region segment, a pattern dictionary segment, a halftone region segment, and an end-of-page
segment. The page information segment provides general information about the page, such as its size and resolution. The
dictionary segments collect bitmaps referred to in the region segments. The region segments describe the appearance of
the text and halftone regions by referencing bitmaps from a dictionary and specifying where they should appear on the
page. The end-of-page segment marks the end of the page.

0.1.3 Structure and use of segments

Each segment contains a segment header, a data header, and data. The segment header is used to convey segment
reference information and, in the case of multi-page documents, page association information. A data header gives
information used for decoding the data in the segment. The data describes an image region or a dictionary, or provides
other information.

Segments are numbered sequentially. A segment may refer to a lower-numbered, or earlier, segment. A region segment
is always associated with one specific page of the document. A dictionary segment may be associated with one page of
the document, or it may be associated with the document as a whole.

A region segment may refer to one or more earlier dictionary segments. The purpose of such a reference is to allow the
decoder to identify symbols in a dictionary segment that are present into the image.

A region segment may refer to an earlier region segment. The purpose of such a reference is to combine the image
described by the earlier segment with the current representation of the page.

A dictionary segment may refer to earlier dictionary segments. The symbols added to a dictionary segment may be
described directly, or may be described as refinements of symbols described previously, either in the same dictionary
segment or in earlier dictionary segments.

A JBIG2 file may be organised in two ways, sequential or random access. In the sequential organisation, each segment's
segment header immediately precedes that segment's data header and data, all in sequential order. In the random access
organisation, all the segment headers are collected together at the beginning of the file, followed by the data (including
data headers) for all the segments, in the same order. This second organisation permits a decoder to determine all
segment dependencies without reading the entire file.

A third way of encapsulating of JBIG2-encoded data is to embed it in a non-JBIG2 file – this is sometimes called the
embedded organisation. In this case a different file format carries JBIG2 segments. The segment header, data header, and
data of each segment are stored together, but the embedding file format may store the segments in any order, at any set of
locations within its own structure.

0.1.4 Internal representations

Decoded data must be stored before printing or display. While this Recommendation | International Standard does not
specify how to store it, its decoding model presumes certain data structures, specifically buffers and dictionaries.

ISO/IEC 14492:2001(E) 

© ISO/IEC 2001 – All rights reserved ix
 

This docum
ent is a preview generated by EVS

This docum
ent is a preview generated by EVS


