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Recommendation I TU-T T.833

Information technology — JPEG XR image coding system —
Motion JPEG XR

Summary

Recommendation ITU-T T.833 is technically aligned with ISO/IEC 29199-3 but is not published as identical text. It was
drafted in collaboration with ISO/IEC JTC 1/SC 29/WG 1 (which isinformally known as " JPEG").

This Recommendation | International Standard is the Motion JPEG XR file format specification. The Motion JPEG XR
file format is designed to contain one or more motion sequences of JPEG XR images, with their timing. The format is
based on the ISO base media file format. It is intended as a 'building block’, specifying only the video format. An
application would be expected to combine Motion JPEG XR with suitable audio, metadata, etc., for a complete
application specification; that specification would normally select profiles and levels of Motion JPEG XR, and could also
specify application profiles and levels that apply to the integration.

Motion JPEG XR is expected to be used in a variety of applications, particularly where JPEG XR image coding
technology is already available for other reasons, or where the high-quality frame-based approach, with no inter-frame
coding, is appropriate.

Motion JPEG XR is a flexible format, permitting a wide variety of usages, such as editing, display interchange, and
streaming.

History

Edition Recommendation  Approval  Study Group
1.0 ITU-T T.833 2010-09-13 16
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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
telecommuni cations on aworldwide 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 Recommendationsis 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 |SO 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, eg., 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 not received natice 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 2011

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

This Recommendation | International Standard is the Motion JPEG XR specification, based on the | SO base media file
format.

This Recommendation | International Standard specifies the use of JPEG XR coding for timed sequences of images. The
Motion JPEG XR file format is designed to contain one or more motion sequences of JPEG XR images, with their
timing. It is intended as a 'building block’, specifying only the video format. An application would be expected to
combine Motion JPEG XR with suitable audio, metadata, etc., for a complete application specification; that
specification would normally select profiles and levels of Maotion JPEG XR, and could also specify application profiles
and levelsthat apply to the integration.

Motion JPEG XR is expected to be used in a variety of applications, particularly where JPEG XR coding technology is
aready available for other reasons, or where the high-quality frame-based approach, with no inter-frame coding, is
appropriate. These application areas include;

e digital ill cameras;
e error-prone environments such as wireless and the Internet;
e video capture;

e high quality digital video recording for professiona broadcasting and motion picture production from
film-based to digital systems; and

¢ high-resolution medical and satellite imaging.

Motion JPEG XR is a flexible format, permitting a wide variety of usages, such as editing, display, interchange, and
streaming.

This Recommendation | International Standard is technically aligned with ISO/IEC 29199-3 but is not published as
identical text.

iv Rec. ITU-T T.833(09/2010)



Recommendation I TU-T T.833

Information technology — JPEG XR image coding system —
Motion JPEG XR

1 Scope

This Recommendation | International Standard specifies the use of JPEG XR coding for timed sequences of images
(Motion JPEG XR sequences) within files based on the SO base media file format (ISO/IEC 15444-12, technicaly
identical to ISO/IEC 14496-12).

2 Normative refer ences

The following Recommendations and International Standards contain provisions which, through reference in this text,
congtitute 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 1SO 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 Paired Recommendations| International Standards equivalent in technical content

—  Recommendation ITU-T T.832 (2009) | ISO/IEC 29199-2:2009, Information technology — JPEG XR
image coding system — Image coding specification.

2.2 Additional references

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

— ISO/EC 15444-12:2008, Information technology — JPEG 2000 image coding system — Part 12: 1SO
base media file format (technically identical to I1SO/IEC 14496-12).

3 Termsand definitions
For the purposes of this Recommendation | International Standard, the following terms and definitions apply.

31 Mation JPEG XR sequence: Timed sequence of JPEG XR images.

4 Compatibility and technology derivation

4.1 Family members

Thisisa'building block' specification; it defines how to store Motion JPEG XR sequences in afile format based on the
I SO base mediafile format. It stands as a member of afamily of specifications with common formatting.

Since thisis abuilding block specification, if audio is needed, then suitable audio support should be selected from other
specifications using the 1SO base media file format, or from the MP4 registration authority (as defined in
ISO/IEC 15444-12).

The other family members include the 1SO base mediafile format | SO/IEC 15444-12, and file formats based on it.

These specifications share a common definition for the structure of afile (a sequence of objects, called boxes here, and
atoms in other similar file formats), and a common definition of the general structure of an object (the size and type).

All these specifications require that readers ignore objects that are unrecognizable to them.

This Recommendation | International Standard takes precedence over those on which it is based, in any case where
there are differences or conflicts; however, no such conflicts are known to exist.

Rec. I TU-T T.833 (09/2010) 1



4.2 Conformance

Except as otherwise specified herein (if any such differences exist), files conforming to this Recommendation |
International Standard shall conform to thefile format specified in ISO/IEC 15444-12.

Implementations of Motion JPEG XR decoders shall support the decoding of video tracks using JPEG XR coding
technology (as specified in Rec. ITU-T T.832 | ISO/IEC 29199-2) in files conforming to this Recommendation |
International Standard.

Files conforming to this Recommendation | International Standard shall contain at least one Motion JPEG XR sequence.

4.3 Profiles and levels

The conformance to these restricted profilesisindicated in the file type box by the addition of the compatible profiles as
brands within the compatibility list. Annex A defines the available profiles in this Recommendation | International
Standard. Derived and application specifications based on this Recommendation | International Standard may define
additional brands.

5 Motion JPEG XR sequences

51 Sample Entry and sample formats
511 Definition

Box Types. 'mjxr'

Container:  Sample Table Box ('sthl’)
Mandatory: Yes

Quantity: Exactly one

The format of a sample when the sample entry name is'mjxr' isa CODED IMAGE () asdefined in Rec. ITU-T T.832 |
ISO/IEC 29199-2, without the IMAGE_HEADER () . Each image presented to a JPEG XR decoder is logically formed
by appending the content of each sample to the content of the JPEG XR Header Box in its associated Visual Sample
Entry.

NOTE 1 — Offset values in the coded image apply to this complete set of datathat is supplied to the decoder, i.e., the result of the
append of the JPEG XR Header Box and the sample data.

All images in the sequence obey the constraints of the profile and level indicators in the JPEG XR Profile Box, if
present; if no specific profile is indicated, then the Advanced Profile of Rec. ITU-T T.832 | ISO/IEC 29199-2 shall be
inferred.

The values present in the Visual SampleEntry, its constituent boxes including the JPEG XR Header Box, and the
codestreams that these boxes describe, must agree, to the extent that the format and precision of fields allow. This
agreement includes, but is not limited to, width and height information, and the resolution declaration (within the
accuracy permitted by the different representations). Files with conflicts are non-conforming and readers may attempt to
decide which values are correct, or reject the file.

The fields horizresolution and vertresolution in the Visual Sample Entry indicate the highest resolution
component of the image (which is typicaly, but not required to be, the luminance, in an image in which not all
components have the same spatial sampling density).

If the coded images contain an alpha plane, a suitable value of 'depth’, as indicated in the Visual Sample Entry, shall be
used.

NOTE 2—-Only one CODED_IMAGE ( ) is supported per 'mjxr' sample entry. Hence, the concept of a 'separate alpha image
plane' as specified in Annex A of Rec. ITU-T T.832 | ISO/IEC 29199-2 is not supported here.

Colour information may be supplied in one or more ColourlnformationBox. These should be placed in order in the
sample entry starting with the most accurate (and potentially the most expensive to process), in progression to the least.
These are advisory and concern rendering and colour conversion, and there is no normative behaviour associated with
them; a reader may choose to use the most suitable. A ColourlnformationBox with an unknown colour type may be
ignored. Values of thefield colour type other than those documented here are reserved.

NOTE 3 —The ColourlnformationBox is specific to the VideoSampleEntry and should not be confused with the ‘colr' box

defined in other standards such as the JPX File Format (see Rec. ITU-T T.801 | ISO/IEC 15444-2), which can be discriminated
both by context and by the initial bytes of the box.

2 Rec. ITU-T T.833(09/2010)



The ICC profile chosen may be a restricted one, under the code 'rICC', which permits simpler processing. Such a
restricted profile shal be of either the Monochrome or Three-Component Matrix-Based class of input profiles, as
defined by 1SO 15076-1. If the profileis of another class, then the 'prof' indicator must be used.

NOTE 4 —If there were a need for two images in each file-format sample, for example, for support of interlaced coding or
separate alpha coding, a different Visual Sample Entry name would be used.

51.2 Syntax

// Visual Sequences

class MJXRSampleEntry() extends VisualSampleEntry ('mjxr') {

JPEGXRInfoBox () ;
JPEGXRHeaderBox () ;
JPEGXRProfileBox () ; // optional
ColourInformationBox () ; // optional
}
class JPEGXRInfoBox () extends FullBox('jxri', 0, version=0) {
UInt8([16] PIXEL FORMAT;
UInts8 IMAGE BAND PRESENCE;
UInt8 ALPHA BAND PRESENCE;

}

class JPEGXRHeaderBox () extends FullBox('jxrh', O, version:O){
IMAGE HEADER () ;
IsCurrPlaneAlphaFlag := FALSE;
IMAGE PLANE HEADER() ;
if (ALPHA IMAGE PLANE FLAG) {
IsCurrPlaneAlphaFlag := TRUE;
IMAGE PLANE HEADER () ;
}
}

class JPEGXRProfileBox () extends Box('jxrp') {
PROFILE LEVEL INFO() ;

class ColourInformationBox extends Box('colr')
unsigned int (32) colour type;
if (colour type == 'nclx') /* on-screen colours */
{
unsigned int (16) colour primaries;
unsigned int (16) transfer characteristics;
unsigned int (16) matrix coefficients;
unsigned int (1) full range flag;

unsigned int(7) reserved = 0;
} else if (colour type == 'rICC')
{ ICC profile; // restricted ICC profile
ilse if (colour type == 'prof')
{ ICC profile; // unrestricted ICC profile

}

513 Semantics
In the Visual Sample Entry:

Compressorname the value "\016Motion JPEG XR" is suggested but not required (\016 is 14, the length of the
string in bytes)

depth takes one of the following values; other values are reserved, and if found, the composition behaviour is
undefined
0x18 —images are in colour with no apha

Rec. ITU-T T.833 (09/2010) 3



0x28 — images are in grayscale with no apha
0x20 — images have apha (gray or colour)

In the JPEG XR Header Box:

IMAGE HEADER () asdefined in clause 8.3 of Rec. ITU-T T.832 | ISO/IEC 29199-2
IMAGE PLANE HEADER () asdefined in clause 8.4 of Rec. ITU-T T.832 | ISO/IEC 29199-2
IsCurrPlaneAlphaFlag is not a field in this structure, but a local variable used in the decoding of the

IMAGE PLANE HEADER();
ALPHA IMAGE PLANE FLAG is not a field in this structure, but a field in the IMAGE HEADER () which is

tested here
PIXEL FORMAT asdefinedin clause A.7.18 of Rec. ITU-T T.832 | ISO/IEC 29199-2

IMAGE BAND PRESENCE asdefinedin clause A.7.31 of Rec. ITU-T T.832 | ISO/IEC 29199-2
ALPHA BAND PRESENCE asdefined in clause A.7.32 of Rec. ITU-T T.832 | ISO/IEC 29199-2

In the JPEG XR Profile Box:
PROFILE LEVEL INFO () asdefinedin clause 8.6 of Rec. ITU-T T.832 | ISO/IEC 29199-2

In the Colour Information Box:

for colour_type 'nclx’: these fields are exactly the four bytes defined for PTM_COLOR INFO( ) inclauseA.7.21
of Rec. ITU-T T.832 | ISO/IEC 29199-2

ICC_profile: an ICC profile as defined, e.g., in 1SO 15076-1 or ICC.1:2001-04 is supplied.

4 Rec. ITU-T T.833(09/2010)



Annex A

File and codestream profiles

(Thisannex forms an integral part of this Recommendation | International Standard)

Al Profileintroduction

This annex normatively specifies the Motion JPEG XR profiles. The brand of the Motion JPEG XR Advanced profile
shall be in the compatible brands field of the filetype box (‘ftyp’) in files conforming to this Recommendation |
International Standard.

A.2 Motion JPEG XR Advanced profile

Files conforming to the Motion JPEG XR Advanced profile have the following characteristics:
1) Atleast onevideo track is present, using at least one MJIXRSampleEntry.

2) All images conform to the Advanced profile of the JPEG XR image coding specification
(Rec. ITU-T T.832 | ISO/IEC 29199-2).

NOTE — The Motion JPEG XR Advanced Profile is a'catch al' that permits any features of initial edition of the JPEG XR
image coding specification and the 1SO base mediafile format.

A3 Motion JPEG XR Sub-Basdline profile

Files conforming to the Motion JPEG XR Sub-Baseline profile have the following characteristics:

1) All images conform to the Sub-Baseline profile of the JPEG XR image coding specification (Rec. ITU-T
T.832 | ISO/IEC 29199-2).

2) Eachtrack shall have exactly one sample description, used by all samples.

3) Thefileis self-contained; no data references are used, and therefore all media data is contained within
the singlefile.

4) The mediadatain the Media Data Box(es) is placed within the box(es) in temporal order.
5) If more than one track is present, the media data for the tracks is interleaved, with a granularity no

greater than the greater of (&) the duration of asingle 'sasmplé€’ (in file format terms) or (b) one second.
A4 Profileindicators

The profile indicators for these profiles are as follows. Since this is a building block specification, these would not
normally be used asthemajor brand; however, if one of these isthemajor brand, theminor version must
be zero.

Advanced Profile ‘mjxr'
Sub-Basdline Profile 'mjxs’

Rec. ITU-T T.833 (09/2010) 5
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