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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

member

s 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.
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cedures used to develop this document and those intended for its further maintenance
cribed in the ISO/IEC Directives, Part 1. In particular, the different approval (criterip
for the different types of document should be noted. This document was dratted ip
nce with the editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/difrectives dr
[.ch/members_experts/refdocs).

Attention is drawn to the possibility that some of the elements of this document mdy be the subjec

of pater]
rights. I
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express
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t rights. ISO and IEC shall not be held responsible for identifying d@ny“or all such patent
etails of any patent rights identified during the development of the. decument will be in thee
tion and/or on the ISO list of patent declarations received (see wwxviso.org/patents) or the [EC
tent declarations received (see https://patents.iec.ch).

e name used in this document is information given for the‘convenience of users and does nqt
e an endorsement.

bxplanation of the voluntary nature of standards,.the meaning of ISO specific terms anfd
ons related to conformity assessment, as well-as information about ISO's adherence t|
ld Trade Organization (WTO) principles inythe Technical Barriers to Trade (TBT) se

[CH=]

www.isd.org/iso/foreword.html. In the [EC, see wwwiec.ch/understanding-standards.

This do
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cument was prepared by Technical Cemmittee ISO/IEC JTC 1, Information technolog]
mittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

-~

b1l parts in the ISO/IEC 23003 series-can be found on the ISO and IEC websites.

dback or questions on thisidocument should be directed to the user’s national standard
complete listing of these bodies can be found at www.iso.org/members.html an

= wn

[.ch/national-committees,
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Information technology — MPEG audio technologies —

Part 6:
Unified speech and audio coding reference software

1 Scope

|

his document contains simulation software for the Unified speech and audio coding star
efined in ISO/IEC 23003-3.

(oW

2 Normative references

—

he following documents are referred to in the text in such a way that/Some or all of thein

Q

o =

pbding

3 Terms and definitions

No terms and definitions are listed in this document.

— ISO Online browsing platform: available at https://www.iso.org/obp

- [EC Electropedia: available athttps://www.electropedia.org/

4 Reference software structure

4.1 General

o |

his softwareshas been derived from reference models used in the process of devel
50/1EC 23003-3"

[l

escribed in ISO/IEC 23003-3. Complying ISO/IEC 23003-3 implementations are not expected {
he-algorithms or the programming techniques used by the reference software. Although the d
pftware is considered normative, it cannot add anything to the textual technical description
included in ISO/IEC 23003-3.

wn o o

The software contained in this document is divided into several categories:

dard as

content

onstitutes requirements of this document. For dated references, only the edition cited applies. For
yYndated references, the latest edition of the referenced document (including any amendments)|applies.

50/1EC 23003-3, Information technology — MPEG audio technologies — Part 3: Unified speech apd audio

IF0 and [EC maintain terminology databasesfor use in standardization at the following addresses:

ping of

eferencesoftware is normative in the sense that it correctly implements the USAC decoding pfocesses

o follow
ecoding
of USAC

a) Bitstream decoding software is catalogued in Clause 5. This software accepts bitstreams
encoded according to the normative specification in ISO/IEC 23003-3 and decodes the streams into

the audio signals associated with each bitstream. While this software appears in the no

rmative

part of this specification, attention is drawn to the fact that the implementation techniques used
in this software are not considered normative - several different implementations could produce
the same result - but the software is considered normative in that it correctly implements the
USAC decoding processes described in ISO/IEC 23003-3. The decoder software implementation is

provided at https://standards.iso.org/iso-iec/23003/-6/ed-1/en.
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b) Bitstream encoding software is catalogued in Annex A. The software creates compressed
bitstreams from associated audio signals. The techniques used for encoding are not specified this
document. The encoder software implementation is provided at https://standards.iso.org/iso-iec/
23003/-6/ed-1/en.

c) Utility software is catalogued in Annex B. This software was found useful by the developers of
this document, but may not conform to the normative specifications given in ISO/IEC 23003-3.

The software as source code package can be found at https://standards.iso.org/iso-iec/23003/-6/ed-1/
en.

4.2 Copyright disclaimer for software modules

Each soyrce code module in this specification contains copyright disclaimer which shall not beremoved
from thg source code module.

The gengric version of this disclaimer is provided below:

Software Copyright License and Disclaimer for MPEG Standards

This software module was originally developed by <FN1> <LN1> (<CN1>) and'edited by <FN2> <LN23
(<CN2>)| <FN3> <LN3> (<CN3>), in the course of development of the <standard> for reference purposes
and its performance may not have been optimized. This software module is an implementation of on¢
or mor¢ tools as specified by the <standard>.

ISO/IE( gives You a royalty-free, worldwide, non-exclusive, copyright license to copy, distribute,
and mdke derivative works of this software module or modifications thereof for use in implef
mentations of the <standard> in products that satisfy conformance criteria (if any).

Those iptending to use this software module in productscafé advised that its use may infringe existing
patents| ISO/IEC have no liability for use of this software-module or modifications thereof.

Copyright is not released for products that do.fiet conform to audio visual and image-coding
related ITU Recommendations and/or ISO/IEC International Standards.

<standdqrd> has been adopted; and (2) to dévelop the <standard>:

<CN1> prants ISO/IEC all rights necessary to include the originally developed software modulé¢
or modifications thereof in the <Standard> and to permit ISO/IEC to offer You a royalty-free|,
worldwide, non-exclusiv right licen istri nd mak rivative works for
use in implementations of thé <standard> in products that satisfy conformance criteria (if any),

and to the extent that such originally developed software module or portions of it are included
in the 4standard>.

To the axtent that <CN1>-0wns patent rights that would be required to make, use, or sell the originally
developled softwareimodule or portions thereof included in the <standard> in a conforming product,
<CN1>Will ethe ISO/IEC thatitis willing to negotiate licenses under reasonable and non-discrimf
inatory|terms.and’conditions with applicants throughout the world.

<

0/IEC gives You a free license to this software module or modifications thereof for the so
purposie‘ef developing the <standard>.

L34

<CN1> retains full right to modify and use the code for its own purpose, assign or donate the code to a third
party and to inhibit third parties from using the code for products that do not conform to MPEG-related ITU
Recommendations and/or ISO/IEC International Standards.

This copyright notice must be included in all copies or derivative works. Copyright (c) ISO/IEC 2015.

Disclaimer: The software module is provided "as is". In no event shall ISO, IEC or companies that orig-
inally submitted the parts of the software module be liable for any damages whatsoever (including,
but not limited to, damages for loss of profits, business interruption, loss of information, or any other
pecuniary loss) arising out of or related to the use of or inability to use the software module. All war-
ranties, express or implied, including but not limited to warranties of merchantability and fitness for a
particular purpose are disclaimed.
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— In the text <standard> should be replaced with the appropriate International Standard, e.g.
ISO/IEC 23003-3.

— <FN> =First Name, <LN> = Last name, <CN> = Company Name.

— Sentences in italics are not required in the statement if the original developer does not wish to be
identified.

— Sentences in bold are notrequired in the statement if the original developer allows unrestricted use
of this software.

—+ Sentences underlined should be removed when the <standard> is published.

—+ Reference to "ITU Recommendation” may be omitted when the module is deemed notto berelevant
for ITU Recommendations.

5 Bitstream decoding software

(@n |

.1 General

The provided bitstream decoding software is a normative referencé€implementation of the respective
pecification.

wn

5.2 USAC decoding software

Location Content
mpegD_usac\usacEncDec\ Unified Speech and Audio Decoder
pegD_usac\mp4spatialdec urround 2-1-2 Decoding Modulg
hpegD 4 1d MPEG S d 2-1-2 Decoding Modul
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Annex A
(informative)

Bitstream encoding software

A.1 General

The bitstream encoding software provided at https://standards.iso.org/iso-iec/23003/-6/ed-1//en maly
be used|to create compressed bitstreams with the normative syntax as described in ISO/IEG.23003-3.
The techniques used for encoding are not specified by this document.

Encoder] implementations available as an electronic attachment to this part of ISO/IEC 23003-3 ar
listed bglow. Attention is called to the fact that neither quality nor complexity had®een fully optimized

-

— Reference Model Encoder (RM) creates compressed bitstreams with-the normative syntax a
des¢ribed in ISO/IEC 23003-3. The performance of this encoder shouldnoet be taken as indicative ¢
thaf which can be obtained from implementations where quality and\Computational optimizatio
are given priority.

o= IS 77)

jom

— Compmon Encoder (JAME) creates compressed bitstreams with/the normative syntax as describe
in I$O/IEC 23003-3. The encoder software has been optimized to deliver its best quality at mon
opefating modes.

[=]

A.2 UBAC encoding software

Location Content
mpegD_pisac\usacEncDec\ Unified Speech and Audio Encoder (RM)
mpegD_{lsac\mp4spatialenc\ MPEG Surround 2-1-2 Decoding Module
mpegD_{lsac\MPEG_Ref_EnC_Contrib\ Further alternative encoding modules
mpegD_llsac\usac]ameEnc Unified Speech and Audio Encoder (JAME)
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