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INTERNATIONAL STANDARD ISO/IEC 10918-6
RECOMMENDATION ITU-T T.872

Information technology — Digital compression and coding of
continuous-tone still images: Application to printing systems

Summary

Recommendation ITU-T T.872 | ISO/IEC 10918-6 specifies a subset of features and application tools for printing
applications that encode or decode images based on the JPEG encoding of ITU-T T.81 | ISO/IEC 10918-1. Its creation
was proposed by members of the digital printing industry to ensure that applications developed for printing systems can
exchange JPEG images.

History
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1.0 ITU-T T.872 2012-06-29 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/.

©I1TU 2013

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 specifies a subset of features and application tools for the interchange of
images encoded according to the JPEG image coding standard (Rec. ITU-T T.81 | ISO/IEC 10918-1) for printing.
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ISO/IEC 10918-6:2013 (E)
INTERNATIONAL STANDARD

RECOMMENDATION ITU-T

Infor mation technology — Digital compression and coding of
continuous-tone still images: Application to printing systems

1 Scope

This Recommendation | International Standard specifies a subset of features and application tools for printing
applications that encode or decode images based on JPEG (Recommendation ITU-T T.81 | ISO/IEC 10918-1) encoding.
Its creation was proposed by members of the digital printing industry to ensure that applications developed for printing
systems can exchange JPEG images.

2 Nor mative 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.

— 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.871 (2011) | ISO/IEC 10918-5:2011, Information technology — Digital
compression and coding of continuous-tone still images — JPEG File Interchange Format (JFIF).

— Recommendation 1TU-R BT.601-6 (2007), Sudio encoding parameters of digital television for
standard 4:3 and wide screen 16:9 aspect ratios.

— 1SO 15076-1:2010, Image technology colour management — Architecture, profile format and data
structure— Part 1: Based on |CC.1:2004-10.

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

31 CMYK: 32-hit four-colour channel encoding in which the first channel consists of an eight-bit value for
Cyan, the second channel consists of an eight-bit value for Magenta, the third channel consists of an eight-bit value for
Yellow, and the fourth channel consists of an eight-bit value for Key (black); in the absence of appropriate metadata,
the interpretation of these valuesis device dependent.

32 complement: Subtract from 255.

33 grayscale: Eight-bit single channel encoding in which the value is monochromatic, e.g., describes the
intensity of light varying from white to black or from black to white.

34 ICC Profile: Set of data that characterizes the input or output values of a colour device, e.g., as specified in
ISO 15076-1.

35 JPEG File Interchange Format (JFIF): The interchange format specified in Rec. ITU-T T.871 |
I SO/IEC 10918-5 having 1 or 3 colour channels and 8 bits per colour channel.

3.6 RGB: 24-bit three-colour channel encoding in which the first channel consists of an eight-bit value for Red,
the second channel consists of an eight-bit value for Green, and the third channel consists of an eight-bit value for Blue;
in the absence of appropriate metadata, the interpretation of these values is device dependent.

Rec. ITU-T T.872 (06/2012) 1
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4 Abbreviations
For the purposes of this Recommendation | International Standard, the following abbreviations apply:
Api Bytei of application data (specified in Rec. ITU-T T.81 | ISO/IEC 10918-1)
APP, Application data marker, type 2 (specified in Rec. ITU-T T.81 | ISO/IEC 10918-1)
APPy, Application data marker, type 14 (specified in Rec. ITU-T T.81 | ISO/IEC 10918-1)
CMYK Cyan, Magenta, Y ellow, and Key (black) colour component values
DNL Define Number of Lines (specified in Rec. ITU-T T.81 | ISO/IEC 10918-1)
EQI End of Image (specified in Rec. ITU-T T.81 | ISO/IEC 10918-1)
ICC International Color Consortium
JFIF JPEG File Interchange Format (specified in Rec. ITU-T T.871 | ISO/IEC 10918-5)
JPEG Joint Photographic Experts Group (also used to refer to the image coding specification
Rec. ITU-T T.81 | ISO/IEC 10918-1)
Lf Length of frame header (specified in Rec. ITU-T T.81 | ISO/IEC 10918-1)
Lp Length of application data segment (specified in Rec. ITU-T T.81 | ISO/IEC 10918-1)
Nf Number of componentsin frame (specified in Rec. ITU-T T.81 | ISO/IEC 10918-1)
RGB Red, Green, and Blue colour component values
SOF Start of Frame (specified in Rec. ITU-T T.81 | ISO/IEC 10918-1)
SOl Start of Image (specified in Rec. ITU-T T.81 | ISO/IEC 10918-1)
YCsCr Luminance (denoted as Y), Chrominance toward Blue, and Chrominance toward Red colour
component values
YCCK Luminance (denoted as Y), Chrominance toward Blue, Chrominance toward Red, and Key

(black) colour component values.

5 Conformance

Some requirements in this Recommendation | International Standard are expressed as format or syntax requirements
rather than as software or hardware implementation requirements. Implementations fall into two categories. JPEG
print-application supporting decoders and JPEG print-application supporting encoders.

In order for a JPEG print-application supporting decoder to be considered conforming, the decoder shall not report
errors when processing conforming instances of the specified format, except when forced to do so by resource
exhaustion.

NOTE — The decoder should report errors when processing hon-conforming deviations from the specified format.

In order for a JPEG print-application supporting encoder to be considered conforming, the files produced by the
encoder shall be formatted as specified.

6 JPEG print-application support overview

6.1 Colour encodings and associated values to define white and black

Images encoded with one or three or four components in the start of frame (SOF) marker segment as specified in 6.4
shall be supported. In the absence of other information or metadata, such as a file format, container, or other printing
system mechanism that specifies the interpretation of the colour or grayscale values of the image, then the interpretation
of such colour or grayscale valuesis as follows:

—  Images encoded with only one component are assumed to be grayscale data in which 0 is black and 255
iswhite.

—  Images encoded with three components are assumed to be RGB data encoded as YC,,C, unless the image
contains an APP, marker segment as specified in 6.5.3, in which case the colour encoding is considered
either RGB or YC,C, according to the application data of the APP;, marker segment. The relationship
between RGB and YC,C,; is defined as specified in Rec. ITU-T T.871 | ISO/IEC 10918-5.

2 Rec. ITU-T T.872 (06/2012)
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—  Images encoded with four components are assumed to be CMYK, with (0,0,0,0) indicating white unless
the image contains an APP;, marker segment as specified in 6.5.3, in which case the colour encoding is
considered either CMYK or YCCK according to the application data of the APP;, marker segment. The
relationship between CMYK and YCCK is defined as specified in clause 7.

6.2 Characterization of colour or grayscale values

An APP, marker segment encoded as specified in 6.5.2, if present in the image, shall contain an ICC profile that can be
used to characterize the colour or grayscale values of the image. If no such marker is present, then information that can
be used to characterize the colours or grayscales is assumed to be known to the decoder by some other means.

6.3 Order of componentsfor images encoded with three or four components

The ordering of components for images encoded with three components using YC,C; colour encoding is such that the
first component in the image is the Y channel, the second component is the C,, channel, and the third component is the
C; channdl.

The ordering of components for images encoded with three components using RGB colour encoding is such that the
first component in the image is the red channel, the second component is the green channel, and the third component is
the blue channel.

The ordering of components for images encoded with four components using CMYK colour encoding is such that the
first component in the image is the cyan channel, the second component is the magenta channel, the third component is
the yellow channel, and the fourth component is the black channel.

The ordering of components for images encoded with four components using YCCK colour encoding is such that the
first component in the image is the Y channel, the second component is afirst C channel with chrominance toward blue,
the third component is a second C channel with chrominance toward red, and the fourth component isthe K (i.e., black)
channel.

6.4 Start of Frame (SOF) markers

The following SOF markers shall be supported:
X'FFCO' —Baseline DCT.
X'FFC1' — Huffman Extended Sequential DCT.
X'FFC2' — Huffman Progressive DCT.

No other SOF markers shall be present.

For the Huffman Progressive DCT data, both full progression and spectral selection as defined in Annex G of
Rec. ITU-T T.81 | ISO/IEC 10918-1 shall be supported by conforming decoders.

NOTE 1 — A single image can be encoded using full progression which is spectral selection within successive approximation or
the allowed subset of spectral selection alone.

The following SOF marker fields have values that are restricted as described below:
Sample precision: Shall be 8.

Number of lines: Shall be a positive number. The DNL marker shall not be present.

NOTE 2 — Rec. ITU-T T.81 | ISO/IEC 10918-1 allows a value of zero to be specified for the number of lines to indicate that a
subsequent DNL marker isintended to provide the number of lines for the image.

Number of componentsin frame: Shall be 1, 3 or 4.

6.5 Application markersand marker segments
6.5.1 Application markersinterpreted by conforming decoders

The following application markers and marker segments shall be interpreted by conforming decoder implementations
X'FFE2' — APP, marker to identify ICC profiles as specified in 6.5.2.
X'FFEE' — APPy, marker to identify colour encoding as specified in 6.5.3.

Rec. ITU-T T.872 (06/2012) 3
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6.5.2 APP, marker segmentsfor International Color Consortium (ICC) profiles

Marker segments containing an APP, marker and the first twelve bytes of the application data APi (for i = 1 to 12) of
the segment coded as X'49', X'43', X'43', X'5F', X'50', X'52', X'4F, X'46', X'49', X'AC', X'45', X'00' (the zero-terminated
string "1CC_PROFILE", according to Rec. ITU-T T.50 or ISO/IEC 646 coding) shall identify an APP, marker segment
for ICC profiles. Application dataimmediately following the zero-terminated string "ICC_PROFILE" shall contain ICC
Profile data. If multiple APP, marker segments for ICC profiles are present in the image, the data from the multiple
APP, marker segments are concatenated to obtain asingle |CC Profile as specified in 1SO 15076. Multiple APP, marker
segments for ICC profiles, if used to obtain a single ICC profile, shal be present in the image prior to the first SOS
marker.

6.5.3 APP,, marker segment for colour encoding

A marker segment containing an APPy, marker and the first six bytes of the application data APi (for i = 1 to 6) of the
segment coded as X'41, X'64', X'6F, X'62, X'65, X'00' (the zero-terminated string "Adobe", according to
Rec. ITU-T T.50 or ISO/IEC 646 coding) shall identify an APPy, marker segment for colour encoding. APy, is assumed
to contain a single-byte transform flag as defined below; the rest of the marker segment isignored.

Transform flag values of 0, 1 and 2 shall be supported and are interpreted as follows:

0 — CMYK for images that are encoded with four components in which all four CMYK values are
complemented; RGB for images that are encoded with three components; i.e., the APP,, marker does not
specify atransform applied to the image data.

1 — Animage encoded with three components using YC,C, colour encoding.
2 — Animage encoded with four components using YCCK colour encoding.

6.5.4 Other application marker segments used for application-specific information

Other application marker segments may be used to hold application-specific information that does not affect the ability
to decode the image.

7 Conversions between colour encodings

Conversion between the RGB and YC,C; colour encodings uses the process specified in Rec. ITU-T T.871 |
| SO/IEC 10918-5.

YCCK is obtained from CMYK by converting the CMY channels to YCC channels using the process specified in
Rec. ITU-T T.871 | ISO/IEC 10918-5 for conversion of RGB channels to YC,C;, but with C (Cyan) substituted for
R (Red), M (Magenta) substituted for G (Green), and Y (Yellow) substituted for B (Blue); the first C of YCCK is the
value C, and the second C of YCCK isthe value C, that result from that process. The K value in YCCK is computed by
complementing the black channel valuein CMYK.

4 Rec. ITU-T T.872 (06/2012)



ISO/IEC 10918-6:2013 (E)

Bibliography

Recommendation ITU-T T.50 (1992), International Reference Alphabet (IRA) (Formerly International
Alphabet No. 5 or |A5) — Information technology — 7-bit coded character set for information interchange.

I SO/IEC 646:1991, Information technology — 1SO 7-bit coded character set for information interchange.

Rec. ITU-T T.872 (06/2012) 5









SeriesA
SeriesD
SeriesE
SeriesF
Series G
SeriesH
Series|

SeriesJ
SeriesK
SeriesL
SeriesM
SeriesN
SeriesO
SeriesP
SeriesQ
SeriesR
Series S
SeriesT
SeriesU
SeriesV
Series X
SeriesY
SeriesZ

SERIESOF ITU-T RECOMMENDATIONS

Organization of thework of ITU-T

General tariff principles

Overall network operation, telephone service, service operation and human factors
Non-tel ephone telecommunication services

Transmission systems and media, digital systems and networks

Audiovisual and multimedia systems

Integrated services digital network

Cable networks and transmission of television, sound programme and other multimedia signals
Protection against interference

Construction, installation and protection of cables and other elements of outside plant
Telecommunication management, including TMN and network maintenance
Maintenance: international sound programme and television transmission circuits
Specifications of measuring equipment

Terminals and subjective and objective assessment methods

Switching and signalling

Telegraph transmission

Telegraph services terminal equipment

Terminalsfor telematic services

Telegraph switching

Data communication over the telephone network

Data networks, open system communications and security

Glaobal information infrastructure, Internet protocol aspects and next-generation networks

Languages and general software aspects for telecommunication systems

Printed in Switzerland
Geneva, 2013




	ITU-T Rec. T.872 (06/2012) –  Information technology –
 Digital compression and coding of continuous-tone still images: Application to printing systems
	Summary
	History
	FOREWORD
	CONTENTS
	Introduction
	1 Scope
	2 Normative references
	3 Definitions
	4 Abbreviations
	5 Conformance
	6 JPEG print-application support overview
	6.1 Colour encodings and associated values to define white and black
	6.2 Characterization of colour or grayscale values
	6.3 Order of components for images encoded with three or four components
	6.4 Start of Frame (SOF) markers
	6.5 Application markers and marker segments

	7 Conversions between colour encodings
	Bibliography

