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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]TC 1.
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Introduction

This document accompanies reference software for Rec. ITU-T H.265 | ISO/IEC 23008-2. The reference
software includes both encoder and decoder functionality.

Reference software is useful in aiding users of a video coding standard to establish and test conformance
and interoperability and to educate users and demonstrate the capabilities of the standard. For these
purposes, the accompanying software is provided as an aid for the study and implementation of
Rec. ITU-T H.265 | ISO/IEC 23008-2.

The software has been jointly developed by the ITU-T Video Coding Experts Group (VCEG, Question 6 of

ITU

Pur

ose

—j Study Group 16) and the ISO/IEC Moving Picture Experts Group (MPEG).

The gurpose of this document is to provide the following:

— reference  decoder software capable of decoding bitstreams that donform to
Rec. ITU-T H.265 | ISO/IEC 23008-2 in a manner that conforms to thé decoding process specified in
Rec. ITU-T H.265 | ISO/IEC 23008-2;

— reference encoder software capable of producing™)\bitstreams that donform to
Rec. ITU-T H.265 | ISO/IEC 23008-2.

Examples of use

Somg examples of uses that may be appropriate for the reference decoder software are as follows:

— ds an illustration of how to perform the¢decoding process specified in Rec. ITU-T H.265 |

NOTH1
shoul
confo

et

50/1EC 23008-2;

—Q

50/1EC 23008-2;

br testing the conformance of:a)decoder implementation with the decoding process
ec. ITU-T H.265 | ISO/IEC 23008-2 (as the values of the samples in all decoded pict

v S g en

upport the profile and level used in a bitstream that conforms to Rec. ITU-T H.265 | ISO/I

-

br testing the conformance of a bitstream to the constraints specified for bitstream

—n

donformance.violations.

Howeyer, the lack of the detection of any conformance violation by the reference dec
l not be-considered as definitive proof that the bitstream conforms to all constraints specified
Fmance in Rec. ITU-T H.265 | ISO/IEC 23008-2.

s the starting basis for the implementation of a decoder that conforms to Rec. ITU-T H.265 |

specified in
ires and the

elative ordering of those pictures will be identical from all conforming decoder implemejntations that

[EC 23008-2);

ronformance

h Rec. ITU-T H(265 | ISO/IEC 23008-2, as the software can detect and report marny bitstream

der software
for bitstream

Some exampies of USes that may be appropriate tor the reference encoder software are as

ollows:

as an illustration of how to perform an encoding process that produces bitstreams that conform to

the constraints specified for bitstream conformance in Rec. ITU-T H.265 | ISO/IEC 230

as the starting basis for the of an encoder that

Rec. ITU-T H.265 | ISO/IEC 23008-2;

implementation

conforms

08-2;

to

as a means of generating bitstreams for testing the conformance of a decoder implementation with

the decoding process specified in Rec. ITU-T H.265 | ISO/IEC 23008-2;

as a means of evaluating and demonstrating examples of the quality that can be achieved by an

encoding process that conforms to Rec. ITU-T H.265 | ISO/IEC 23008-2.
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NOTE 2

However, no guarantee of the quality that will be achieved by an encoder is provided by its conformance

to Rec. ITU-T H.265 | ISO/IEC 23008-2, as the conformance of an encoder to Rec. ITU-T H.265 | ISO/IEC 23008-2 is
defined only in terms of format constraints imposed on the bitstream syntax. Thus, while the reference encoder
software may suffice to provide some illustrative examples of what quality can be achieved in conformance to
Rec. ITU-T H.265 | ISO/IEC 23008-2, it provides neither an assurance of minimum guaranteed video encoding
quality nor maximum achievable video encoding quality.

Warranty disclaimer

Regardless of any and all statements made herein or elsewhere regarding the possible uses of the
reference software, the following disclaimers of warranty apply to the provided reference software.

Vi

ITU and
any imp

In no e

tSOAECdscatm any andattwarranttes; whettrerexpressed; imptied;orstatutor Y, trrct
ied warranties of merchantability or of fitness for a particular purpose.

bent shall the contributor(s), ISO/IEC or ITU be liable for any incidental,. punitiy

consequlential damages of any kind whatsoever arising from the use of these programs.

This dis

claimer of warranty extends to the user of these programs and user’s customers, emplc

agents, fransferees, successors, and assignees.
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Commercial implementations of ISO/IEC International Standards | ITU-T Recommenda
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Information technology — High efficiency coding and
media delivery in heterogeneous environments —

Part 5:
Reference software for high efficiency video coding

1 Scope

This Hdocument provides accompanying reference software for Rec. ITU-T H.265¢}<ISO/IEC 23008-2 as
an elgctronic attachment. The software is an integral part of this document.

The xse of this reference software is not required for making an implementation of an encoder or
decodler in conformance to Rec. ITU-T H.265 | ISO/IEC 23008-2. Requirements established in Rec.
ITU-T H.265 | ISO/IEC 23008-2 take precedence over the behaviour of the reference softwdre.

2 ormative references

The following documents are referred to in the text in/such a way that some or all of fheir content
constlitutes requirements of this document. For dated heferences, only the edition cited| applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

Recommendation ITU-T H.265 (2013), High efficiéncy video coding for generic audiovisual services

ISO/IEC 23008-2:2013, Information technology— Coding of audio-visual objects — Part 2: Hjgh efficiency
video|coding

3 Terms and definitions

For tlhe purposes of this document, the terms and definitions given in Rec. ITU-T H.265 | ISO/IEC 23008-
2 and the following apply.

ISO apd [EC maintain tepminological databases for use in standardization at the following addresses:

— IEC Electropedia: available at http://www.electropedia.org/

— IFO Online browsing platform: available at http://www.iso.org/obp

31
bitstream
sequence of bits that may conform to Rec. ITU-T H.265 | ISO/IEC 23008-2

Note 1 to entry: A bitstream that conforms to Rec. ITU-T H.265 | ISO/IEC 23008-2 contains one or more slices.
[SOURCE: Rec. ITU-T H.265 | ISO/IEC 23008-2, 3.12, modified]

3.2
decoder

embodiment of a process that operates on a bitstream and may conform to the decoding process
requirements specified for conformance to Rec. ITU-T H.265 | ISO/IEC 23008-2

Note 1 to entry: The scope of decoder, as considered herein, does not include a display process, which is outside
the scope of this document.

[SOURCE: Rec. ITU-T H.265 | ISO/IEC 23008-2, 3.41, modified]
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3.3

encoder
embodiment of a process, not specified in this document, that produces a bitstream

[SOURCE: Rec. ITU-T H.265 | ISO/IEC 23008-2, 3.50, modified]

3.4

reference software decoder
decoding software accompanying this document

3.5

reference software encoder

encoding software accompanying this document

4 Conve
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pses ofthisdocument, relevantconventionsare specified in Rec. ITU-T H.265[1SO/IEC 2

nce software for Rec. ITU-T H.265 | ISO/IEC 23008-2

e software for Rec. ITU-T H.265 | ISO/IEC 23008-2 is found’in the electronic attachm
nt.

| software package contains three parts:

lvare: Support for the following profiles:

N, Main 10, and Main Still Picture profiles;

ochrome, Monochrome 12 and Monoghrome 16 profiles;

h 12 profile;

h 4:2:2 10 and Main 4:2:2 12\profiles;

N 4:4:4, Main 4:4:4 10, ahd Main 4:4:4 12 profiles;

h 4:4:4 Still Pictureésand Main 4:4:4 16 Still Picture profiles;

h Intra, Main, 10-Intra, Main 12 Intra, Main 4:2:2 10 Intra, Main 4:2:2 12 Intra, Main
h, Main 4:4:4:10 Intra, Main 4:4:4 12 Intra, and Main 4:4:4 16 Intra profiles;

W Throughput 4:4:4 16 Intra profile.

3008-

ent to

4:4:4

able

— HTM software: Support for the Multiview Main and 3D Main profiles.
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