INTERNATIONAL ISO/IEC
STANDARD 14496-4

Second edition
2004-12-15

Information technology —<Coding|of
audio-visual objects —

Part 4:
Conformance testing

Technologies de l'information — Codage des objets audioVisuels —
Partie 4: Essai de conformité

Reference number
ISO/IEC 14496-4:2004(E)

1EC

© ISO/IEC 2004


https://iecnorm.com/api/?name=e381b2db63494d85a5b8adebf3eec714

ISO/IEC 14496-4:2004(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© ISO/IEC 2004

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 ¢ CH-1211 Geneva 20

Tel. +412274901 11

Fax +41 22749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

i © ISO/IEC 2004 — All rights reserved


https://iecnorm.com/api/?name=e381b2db63494d85a5b8adebf3eec714

ISO/IEC 14496-4:2004(E)

Contents Page
] 1T o o vii
L oo L1 T oY o N viii
1 ST o7 o 1= SRS 1
2 NOrMative refereNCeS....... .o 1
3 Terms and definitioNs ... b e 2
4 SYSEMS ... e e 3
41 Conformance Points ... e 3
4.1.1| FlexMux Conformance Point ..........ccccciinimininnininsnnssssssesess fiede s s b 4
4.1.2] Sync Layer Conformance Point.........cccocccccmiiiiminicccceeerrrsessssssssssech S enssssssssssesssssessssssshosssssssssssnmnnns 4
4.1.3| OD Conformance Point...........cccccmniiminiiininirnires e e ionn s sssss s sssss s s sssss e 4
4.1.4| BIFS Conformance Point........c..ccocuviminiminnnnnnnnnree o s b e 4
4.1.5| OCI Conformance Point........cccccciiimminimininir s e e sss s ssss s s s s sssns e 4
4.1.6| IPMP Conformance Point.........ccooiminiiiinniii i ssss s sssss s s s sssns e 4
4.1.7| Scene Graph Conformance Point.............cccoooe sl r e hes s 4
4.2 Bitstream Conformance ..o i s 4
4.2.1| FlexMux ConfOrmancCe..........cccuceerriiiieee yueneminssssssissssssssssssssssssssssssssssssssssssssssssssssssssssnssshasssssnsssnnssnnns 5
4.2.2| Synchronization Layer Conformance M.......cccccrriiniersiinnsssssinssrs s ssssssssssssssssssssssss s shessss s, 5
4.2.3| OD ConfOrmManCe.........ccerrruerrineiatfedinnnnnninnners s sssss s ssss s ssssss s s sss s sesssss s sesssss hsssssnsssnnssnnas 5
4.2.4] BIFS CoNfOrmMancCe.........cccesefidmrmiinisrnsinisnss s sssssss s ssssss s s s sssssss s ssssssss s sssssssssnsssssshossssnnssnnssnnns 5
T 3 2N O L0 070 g1 T 0T T - e SR 5
4.2.6| IPMP CONfOrmMance ..iw.lu it s s s san s s s s s s e s nn s s s s mnnnans 6
4.2.7| Miscellaneous CORFOrMANCE ........ccceiciriniininirii e s e s 6
4.3 Terminal ConfOrMAaNCE ........ceeiiriiiie it ss e e s s e n e 6
4.3.1| FlexMuxX CONFOrMAaNCE ........ccciiiimiiiir i s s an s s nn e n e s s nsann s 7
4.3.2| Synchronization Layer Conformance .........ccccccrrinnieinminnsininsns s sssssssssssssssssshesssss s, 7
T 3 G 2 B © 10 28 0T 01 o 4T T4 T H 10
4.3.4| "BIFS CONfOIrMAaNCE.......ciiiiiueiiiiiinieiiiist s iissns e isssss s issss s sassss s sasssn s sasssnn s sasssns s sassssnesesssnnshassnnsssssnnnnns 13
T 3 TN © 10 I 0o 0 o] 3 4T 1 T 14
L N N | o | 0o 0 o 4T T 14
4.3.7 Scene Graph CoNfOrMAaNCE....... ... sms e s e e s e smme e e e e e e s e s mnne e e e e sesnmnnns 14
4.3.8 Miscellaneous CONFOrMANCE ........ccceiciriniiminir i ean e 15
4.4 Test material and test SUItES........cccirirerinrii e —————————— 15
4.41 Parsing Hint File FOrmat..........coooooiiiiiii i s s s s e s s s s s s s s s s ss e ss s s s e s e s s s s s e s s s s s mnmsmsmsmsmnnenennnennnns 16
4.4.2 Scene DUMP File FOrMat ... cccssce e s s s s s ssms e e e s e s s s ssmme e e e e e s s s s mnmn e e e e enssnnmnnns 18
L I 1= s T ¥ (=N 20
© ISO/IEC 2004 — All rights reserved iii


https://iecnorm.com/api/?name=e381b2db63494d85a5b8adebf3eec714

ISO/IEC 14496-4:2004(E)

4.5

4.51
452
4.6

4.6.1
4.6.2
4.6.3
4.7

4.71
4.7.2

5.1

5.2

5.21
5.2.2
5.2.3
5.3

5.4

5.4.1
5.4.2
5.4.3
54.4
5.4.5
5.4.6
5.5

5.5.1
5.5.2
5.5.3
5.5.4
5.5.5
5.5.6
5.5.7
5.5.8
5.6

5.6.1
5.6.2

6.1
6.2

AdVanced BIFS ... e 27
Bitstream conformancCe ... —————— 27
Terminal conNfOrMAaNCe..........ooii i — 27
11 o SRR 28
MPEG-J Conformance POINtS ........ccccceirmiiininiis s s s s s s ssms s ssse e 28
Bitstream ConformanCe..........ccciceiiiiiniis i 29
Terminal CoONfOrMANCE ........c.eiiiiiiie i e n e sns e an e aas 29
L = o 4T | N 30
L4 o T P oo ....30
=T T T T - N ... 31
7 LT U - | 7o S .31
INtrofUCHioN.......eeeir e BT el e 31
Definition of visual bitstream compliance............ccccciirriiiccccir e N 32
Requirements and restrictions related to profile-and-level.................sinnnnnccccccceeeeeee s 32
Additional restrictions on bitstream applied by the encoder ........ 000 e 32
Encdgder requirements and recommendations..........ccccceveeeieie e s N T es e s s s s ss s s e s s e s s er e e e s s e s e s nnnsnnahana 32
Procpdure for testing bitstream compliance...........cccccviee e i 33
Definition of visual decoder compliance ............ccccccceormiudeninimemrieri e ... 34
Reqyirement on arithmetic accuracy in video objects (without IDCT)..........ccccevcriiniiennniiiannad ....34
Reqyirement on arithmetic accuracy in video objects (with IDCT).........cccecceriiiiiinniiiiennnnnnnad ... 35
Reqyirement on arithmetic accuracy in scalable still texture object (without IDWT)............. ... 35
Reqyirement on arithmetic accuracy in.scalable still texture (with IDWT) .......cccccviiiinniiinnnad ... 36
Reqyirement on output of the decoding process and timing.........c.cccccerircimnrinciccnccnennn . 36
RecmMmMENdations ... e .... 36
Procpdure to test decoder COMPLIANCE.........cocveeeeeeeeeeiecceeeeeeeeece e e 36
SEAtIC teSES ...eviiiiir i b —————— ... 36
D Y= 14T ogi LT ] w37
Spedification of the'test bitstreams..........cooueeeiieii e ————— w37
Implémentation of the static test ... ——————— ....51
Implémentation of the dynamic test ... ....52
[DT=TeTo To [-Y oo 0] (o] 1T 10 Lo N Y
Normative Test Suites for Simple, Simple Scalable, Core, Main and N-Bit profile....................... 52
Bitstream Donated by MPEG-4 Platform Verification Bitstream Development Project............... 55
Additional Conformance Testing........cccciiiiiiiiiii i —— 63
Specification of the test bitstreams............o i 63
Normative Test Suites for Advanced Real-Time Simple (ARTS), Core Scaleable, Advanced

Coding Efficiency (ACE), Advanced Core (AC) and Advanced Scaleable Texture profiles........ 78
T o o R 84
Terms and Definitions..........ccviiiiini i —————— 84
INErOAUCHION ... 84

© ISO/IEC 2004 — All rights reserved


https://iecnorm.com/api/?name=e381b2db63494d85a5b8adebf3eec714

ISO/IEC 14496-4:2004(E)

6.3 Audio Conformance Points..........ccciiiiiiniiiicr i 85
6.4 AUIO Profil@s......oi i e 86
6.5 Conformance data...........ooiiiiiiii i —————————— 86
6.5.1  File NAME CONVENLIONS .......coiiiuiiiiiinririnisre s s e n e e n s n e e e n s 86
LR 0« 11 =T o 88
6.6 AUAIO ODJECE TYPES .eeeriiiiiiiiiiciniriierrissssssssnsse e s s s s s ss s s ssnne e e e e se s s s s s sme e e e e e eesassssnme s e e e eessassnnmnennensssnnnnennsns 88
L2 O € 7T T - | 88
L3 | | O 94
6.6.3| AAC-based scalable configurations .........cccccceeeccccirii e b e e e 94
6.6.4( AAC (main, LC, ERLC, SSR, LTP, ERLTP, ER LD, scalable, ER scalable) ... s 95
6.6.5 TwinVQ and ER_TWInVQ.........cccoiiiimminiiiisier s sss s s msssssns sl resessssmssfns sssssssnes 112
LT I = =17 ) AN S 115
L A I 0 = I N S T 119
LR 2 I = 0 = I 7 s S S 123
L T I YO S S S 127
L T = YO N SR 137
6.6.11 ER HILN and ER ParametricC.........cccovrrmnnimmemnnnnmnnnstneiedennsnsss s snsss s b s s 139
L0 1 I I O S N SR 153
6.6.13 General MIDI ... s s an s s ah s e 155
6.6.14 Wavetable SYNthesis ......cccoccccoieiiiiii it ssssrr e s s sssss e e s s e s s s s smneee e sessessssnnnshesssssssnnnnns 155
6.6.15 Algorithmic Synthesis and AUIOFX. it i ssssnr e e s smnmn b e e s e s sn s nanns 156
6.6.16 Main Synthetic........cccciiiiiiiiicc st b ——— 162
6.7 Lo T = o T ) P K 163
6.7.1| Compressed data...........aiiiu i iirrcsrsemrr e e e s mmnee e e e e sen s s s mahe s an s e s e 163
6.7.2| DeCOAErS.....cciiiiierenbansh i e 165
6.8 Y X T o [T 02T 4 T e To =3 14 o1 PN S 170
6.8.1| INtrodUCHION fruiivturiiiieii iR 170
6.8.2 Common-Audio Composition Characteristic.........ccccccviiiiciiiicrrriiiiir e b e 172
6.8.3 AudioSource and SOUNA2D ...........ccouiiminiiriir i ———— 173
6.8.4( AudioSource and SOUNd .........cccciiiiiniminn i ———— 175
6.8.5 [ NAUAIOSWILCR ...t b ———— 175
6.8.6 AudioMix and Sampling Rate CONVErsSioN..........cccccceiiiiiiiicccsssncrrre s sssesrre e e e s s ssmnne e e e e s ssssssnnn 176
LT T ¥ T [T 177
6.9 MPEG-4 audio tranSport Stream ... e e mnn e e s s mmn e e e e e s e s nnnes 177
6.9.1  Compressed Data...... .o n e e e e nne s e nmnnns 178
L T2 - o o T 1= 178
L 00 0 T 1 T3 7 =T o S 179
6.10.1 ComMPresSSed data.......cccciiiiiiiiiirir e mnr e e s re s s s e e e s e e s e amer e e e e e s e n s mnne s e a s nnnnns 179
L2 07 =T oo T 1= 179
6.11  Advanced Audio BIFS NOAES.........cccucimmiiirininiiiisinr s s s s s s s s s snn s 179
© ISO/IEC 2004 — All rights reserved \


https://iecnorm.com/api/?name=e381b2db63494d85a5b8adebf3eec714

ISO/IEC 14496-4:2004(E)

6.11.1  INtrOdUCHION......ceeiiiieir e 179
6.11.2 Composition Unit INPULS........ii e ee e 180
6.11.3 CoMPOSItOr OULPUL........ooiiiiii e e s e mm e e e s e e s e smmme e e e e s e s s n e nmnneesannsnnmnnns 180
L 00 e I S o £ V=T o= 12 o o o - T o 180
6.11.5 Perceptual APProach .........cccciiiiiiiiiiiiiirirrrrrsssssssssssssssssssssssssssssssssssssssssssssssssssssssnsnsssessssssssseennssasanasans 191
6.12 Conformance test sequence assignment to profiles and levels.........ccccccerriicccciiereeen e 202
L300 b ¥ T 1 RS 203
L0 0 V- =Y 1 o L= SO 210
7 D ] 1 Y o4 ..213
71 INtroUCHION ... s b e ..213
7.2 LI T3 0 (0T o SR .214
7.21 Globpl statement of conformance.............cccoceiiiiiriinc e R ..214
7.2.2 DMIR-Application Interface........ccccoiiiicccieceiiiiis e mn e P e s s s s mnn e e e e e s e ..214
7.3 The Conformance ATS.........cccimirr o S e e ..224
7.3.2 ATS for DAI in Remote Interactive Scenarios ..........cccoceiviminicnnnle e ..225
7.3.3 ATS for DAl in Local Storage SCeNArios .......ccccccccvmmrririiiiisccssss s T e s rs s sssmnneeessssssssssmnnsssesssssssnnnd ..226
7.3.4 ATS for DAI in Broadcast SCeNArios ........ccccreiieriniiminssnngfos e ssssss s L..231
8 K 1 = S R ..235
8.1 INtrOHUCHION ... e e ..235
8.1.1  PUIPPSE & SCOPE.....uuuueiiiiiiiiiiceinmrrereeessssssnmnee s (Fyaaesmnnesesessssasssnmns e e s s aasassssnmneneseeesanssnnnessssnssnnnns ..236
8.1.2 Intended Use of DECOUErS ........coiiiiiiiiiiire s Mo s s ..236
8.1.3 Whatls To Be Tested........cccoiiimmriiiice i ..236
8.2 Body ANIMation .......ccceiiiiiiiir e e ..236
8.21  SIMEAIE FBA PIrOfile ... e 00 et e et e e semr st s e e s e s mesme s e s e e e e e e s me s me s ne e e e e e amesemenanees ..236
8.2.2 FBA[Conformance Points...... k.. i ..237
8.2.3 FBA(Testing ConditioNS ... ..cccceiiiiiiiiiccisecrier s ir s s sssssre e e s s s ss s s sssse s e s s e s s s ssnmese e e e essassssnnnnneeensnnnnd ..238
8.3 BT 0 I8 |1 (=T 3 0o T [ 4V T SRR ..242
8.3.1 Corl:lrmance POINES ....ooiiiiiie i ..243
8.3.2 Bitstfeam CONTOIMANCE...........cciiiiiiiiiir i s n s san e ..243
< TC T  T=YoTo o (=1 07 0T o 4 13T 14 T ..244
Annex A (infprmative) Sample Bank Format (SASBF) compliance testing and materials.................... ..250
Annex B (informative) Complexity measurement criteria and tool for level definitions of
algorithmic synthesis and AudioFX Object TYpe .......ccccccmriiiiiriiniiin e 273
Annex C (Informative) Test bitstreams for the CELP object type.......c..ccovcmiiiiiiiiiiiccncr e 292
Annex D (informative) Patent statements.........cccocciiiiiiiiiinci e ——— 295
Annex E (informative) Revised Text for Agreement with Sun Microsystems...........ccccceniiiciniiicinnniciene, 297
=1 o [0 Yo = T o] 177 298

vi © ISO/IEC 2004 — All rights reserved


https://iecnorm.com/api/?name=e381b2db63494d85a5b8adebf3eec714

ISO/IEC 14496-4:2004(E)

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 = ; ; -
technplogy, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

ISO/I

ISO/IEC 14496 consists of the following parts, under the genéral title Information technology
audiolvisual objects:

art 1: Systems

art 2: Visual

art 3: Audio

art 4: Conformance testing

art 5: Reference software

art 6: Delivery Multimedia Integration Framework (DMIF)

art 7: Optimised reference software for coding of audio-visual objects

art 9: Reference hardware description

art 10: AdvancedVideo Coding

art 11: Scene description and application engine

art 12.1ISO base media file format

art 13! Intellectual Property Management and Protection (IPMP) extensions

rnational Standard requires approval by at least 75 % of the national bodies*casting a vote.

f information

Part 2.

International
Publication as

FC 14496-4 was prepared by Joint Technical Committee ISO/IEC- JTC 1, Informatiop technology,
Subcpmmittee SC 29, Coding of audio, picture, multimedia and hypermedia-information.

This decond edition cancels and replaces the first edition (ISO/IEC 14496-4:2000), which has be
revisgd.

en technically

— Coding of

F
F
F
F
F
F
F
Rart 8: Carriage of ISO/IEC 14496 contents over IP networks
F
F
F
F
F
F

art 14 iP# fife format

Part 15: Advanced Video Coding (AVC) file format
Part 16: Animation Framework eXtension (AFX)
Part 17: Streaming text format

Part 18: Font compression and streaming

Part 19: Synthesized texture stream

© ISO/IEC 2004 — All rights reserved
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Introduction

Parts 1, 2 and 3 of ISO/IEC 14496 specify a multiplex structure and coded representations of audio-visual

information. Parts 1, 2 and 3 of ISO/IEC 14496 allow for large flexibility, achieving suitability of ISO/IEC

14496

for many different applications. The flexibility is obtained by including parameters in the bitstream that define
the characteristics of coded bitstreams. Examples are the audio sampling frequency, picture size, picture
shape, picture rate, bitrate parameters, synchronisation timestamps, the association of bitstreams and

synthetic obj ; ; "
and scenes. Part 6 of ISO/IEC 14496 specifies a framework for uniform delivery of MPEG-4 contentace
to the requested associated QoS, irrespective of their location and the transport technology.

pjects
brding

This part of ISO/IEC 14496 specifies how tests can be designed to verify whether bitstreamsyand deqoders

meet the requirements as specified in parts 1, 2, 3 and 6 of ISO/IEC 14496 and allow intefoperabilit

y with

remote termifals in interactive, broadcast and local (with stored contents) sessions. These‘tests can bg used

for various pUrposes such as:

e manufaciurers of encoders, and their customers, can use the tests to verify whether the encoder pro
bitstreamis compliant with parts 1, 2 and 3 of ISO/IEC 14496.

Huces

¢ manufacfurers of decoders and their customers can use the tests to verify-whether the decoder megqts the

requirements specified in parts 1, 2 and 3 of ISO/IEC 14496 for the clainmed decoder capabilities.

e manufac
multitude| of transport protocols and networks, can use dhe' tests to verify whether the cl
functionalities are compliant with ISO/IEC 14496-6.

rers and customers of terminals supporting interactive, ‘broadcast and local sessions qver a

himed

e manufaciurers of test equipments, and their customers €an use the tests to verify compliance with parts 1,

2 and 3 of ISO/IEC 14496.

viii © ISO/IEC 2004 — All rights reserved
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Information technology — Coding of audio-visual objects —

Part 4:
Conformance testing

1 Scope

This part of ISO/IEC 14496 specifies how tests can be designed to verify whether bitstreams

meet [requirements specified in parts 1, 2 and 3 of ISO/IEC IEC 14496 and for part 6 _of\ISO
specifies how tests can be designed for bitstream delivery over various delivery techng
erable transparent manner to parts 1, 2 and 3. In this part of ISO/IEC 14496, encg
sed specifically. An encoder may be said to be an ISO/IEC 14496 encoden\if’it generat

the applied values or range of the picture size and bitrate parameters. Decoder characteristi
propelrties and capabilities of the applied decoding process. An example of a property is the app
accurpcy. The capabilities of a decoder specify which coded- bitstreams the decoder can
reconstruct, by defining the subset of the standard that may e exploited in decodable bitstream
can e decoded by a decoder if the characteristics of-the coded bitstream are within the
standprd specified by the decoder capabilities.

Procddures are described for testing conformance-of bitstreams and decoders to the requireme
parts [1, 2 and 3 of ISO/IEC 14496. Given the.set of characteristics claimed, the requirements
met dre fully determined by parts 1, 2 and 3.0f ISO/IEC 14496. This part of ISO/IEC 14496 su
requitements, cross references them to-gharacteristics, and defines how conformance with
tested. Guidelines are given on constructing tests to verify bitstream and decoder confo
docurhent gives guidelines on how tox¢onstruct bitstream test suites to check or verify decoder
In addition, some test bitstreams implemented according to those guidelines are provided as
anney to this document. The pro¢edures and signaling messages for session and channel esta
defingd in part 6 of ISO/IEC 14496.

Confd
accor
identi
the ¢
Confd

rmance with the (Signaling messages and procedures in this part of ISO/IEC 14496 a
Hance to the specifications in part 6 of ISO/IEC 14496. This specification allows the ma
y the conformance of the signaling message in a static review and provides abstract test
pnformanceto the procedures in a dynamic review of an implementation as defined in
rmance T esting standard.

2

Notmative references

hnd decoders
IEC 14496 it
logies in an
ders are not
Bs bitstreams
2 and 3 of

> 14496. The
Examples are
cs define the
ed arithmetic
decode and
5. A bitstream
bubset of the

hts defined in
that must be
mmarises the
them can be
mance. This
conformance.
an electronic
blishment are

re defined in
nufacturer to
cases to test
SO/IEC 9646

The following standards contain provisions which, through reference in this text, constitute provisions of this

part of ISO/IEC 14496. At the time of publication, the editions indicated were valid. All standards

are subject to

revision, and parties to agreements based on this part of ISO/IEC 14496 are encouraged to investigate the

possibility of applying the most recent editions of the standards indicated below. Members of
maintain registers of currently valid International Standards.

ISO 639:1988, Code for the representation of names of languages

IEC and ISO

ISO 8859-1, Information technology — 8-bit single-byte coded graphic character sets — Part 1: Latin alphabet

No. 1
IEC 461:1986, Time and control code for video tape recorders
IEC 908:198, Compact disk digital audio system

© ISO/IEC 2004 — All rights reserved
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ITU-T Rec. T.81 (1992)|ISO/IEC 10918-1:1994, Information technology — Digital compression and coding of
continuous-tone still images: Requirements and guidelines

ISO/IEC 9646-1:1994, Information technology — Open Systems Interconnection — Conformance testing

methodology

and framework — Part 1: General concepts

ISO/IEC 9646-2:1994, Information technology — Open Systems Interconnection — Conformance testing

methodology

and framework — Part 2: Abstract Test Suite Specification

ISO/IEC 9646-7:1995, Information technology — Open Systems Interconnection — Conformance testing

methodology

and framework — Part 7: Implementation Conformance Statements

ISO/IEC 11172-1:1993, Information technology — Coding of moving pictures and associated audio for digital

storage medi

ISO/IEC 1117
storage medi

ISO/IEC 1111
storage medi

ISO/IEC 1111
storage medi

ITU-T Rec.
pictures and

ITU-T Rec. H

2 af up fo ahout 1 5 Mbit/s — Part 1- chfpme

2-2:1993, Information technology — Coding of moving pictures and associated audio for
h at up to about 1,5 Mbit/s — Part 2: Video

2-3:1993, Information technology — Coding of moving pictures and associated audio for
h at up to about 1,5 Mbit/s — Part 3: Audio

2-4:1995, Information technology — Coding of moving pictures and assogiated audio for
h at up to about 1,5 Mbit/s — Part 4. Compliance testing

H.222.0(2000)[ISO/IEC 13818-1:2000, Information technology —<. Generic coding of n
hssociated audio information: Systems

.262(1995)|ISO/IEC 13818-2:1996, Information technology —-Generic coding of moving pi

and associatg¢d audio information: Video

ISO/IEC 1381
information —

ISO/IEC 1381
information —

ISO/IEC 144¢
ISO/IEC 144¢
ISO/IEC 144¢

ISO/IEC 1444
Multimedia In

8-3:1998, Information technology — Generic coding-of moving pictures and associated
- Part 3: Audio

8-7:1997, Information technology — Generic, coding of moving pictures and associated
- Part 7: Advanced Audio Coding (AAC)

6-1:2001, Information technology — Coding of audio-visual objects — Part 1: Systems
6-2:2001, Information technology — €oding of audio-visual objects — Part 2: Visual
6-3:2001, Information technology— Coding of audio-visual objects — Part 3: Audio

6-6:2000, Information technology — Coding of audio-visual objects — Part 6: D4
tegration Framework (DMIF)

Recommend

tions and reports of the CCIR, 1990, XVIIth Plenary Assembly, Dusseldorf, 1990 Volume,

Part 1: Broadcasting Service (Television) ITU-R BT.601-5, Studio encoding parameters of digital televis
standard 4:3 pnd wide-screen.16:9 aspect ratios

CCIR Volumg X and Xl Part:3-Rec. 648: Recording of audio signals

CCIR Volumg X and-X| Part 3 Report 955-2: Sound broadcasting by satellite for portable and n
receivers, inqjuding Annex IV Summary description of advanced digital system Il

IEEE Standard/Specifications for the Implementations of 8 by 8 Inverse Discrete Cosine Transform,
Std 1180-1990,"December 6, 1990

igital

digital

digital

oving

ptures

audio

audio

plivery

Xl —

on for

hobile

IEEE

ITU-T Rec. H

.261, Codec for audiovisual services at px64 kbit/s, Geneva, 1990

3 Terms and definitions

Relevant definitions for this part of ISO/EC 14496 can be found in ISO/IEC 14496-1, ISO/IEC 14496-2,
ISO/IEC 14496-3 and ISO/IEC 14496-6 for Systems, Visual, Audio and DMIF definitions respectively.

Relevant abbreviations and symbols for this part of ISO/EC 14496 can be found in ISO/IEC 14496-1,
ISO/IEC 14496-2, ISO/IEC 14496-3 and ISO/IEC 14496-6 for Systems, Visual, Audio and DMIF definitions

respectively.
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41

Systems

Conformance Points

ISO/IEC 14496-4:2004(E)

Figure 1 illustrates a typical MPEG-4 terminal, as per the specifications of the Systems Decoder Model as
identified in ISO/IEC 14496-1. With reference to this model, the following conformance point types have been

identified.
Elementary Stream Interface | Mo
DMIF _ Audio ,
»Audio DB |8 .. ... @ Audio CB —@—
Video %
) . i . i
Video DB | Decoder —{)* Video CB - — 5
)
o)
oD
N OD DB Decoder [ > Executive
A
BIFS Sceng.Graph
BIFS DB 1@+ Decoder _"‘Management @ Scene Graph
IPMP-Ds :
L & IPMP-ES Possible IPMP
\PMP DB . IPMP System(s) Control Pints
®
FlexMux SL OD/BIFS/ES BIFS Nodes / Object Decoding
Figure 1 — Typical MPEG-4 terminal
Figur¢ 1, DB are Decoding. Buffers, CB are Composition Buffers. Audio CB contain PCM data. Video CB

conta
Bitstr

FlexMux

Slynchronisation Layer

D Decoding
BIES'Decoding

am conformance-points are:

n pixel data. Decoding buffers contain reconstructed Access Units (AU) or pieces of AU.

OCI Decoding
IPMP

Systems Decoder Model conformance

At a bitstream conformance point, bitstreams will be acquired for use in testing.

Terminal conformance points are:

FlexMux

Synchronisation Layer
OD Decoding Buffer
BIFS Decoding Buffer
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e OCI Decoding Buffer

e |PMP

e Scene Graph

e Systems Decoder Model conformance
411 FlexMux Conformance Point

A FlexMux conformance point is a conformance point where FlexMux streams as defined in subclause 12.2 of
ISO/IEC 14496-1 can be acquired or inserted. According to a scene delivery, there may be several FlexMux
conformance points. Each FlexMux conformance points correspond to one FlexMux channel allocated under
DMIF responsibility. A FIexMux conformance pomt can be envisaged according to a b|tstream point of view
and according—to—a inatpoint—of—vie Mux—bitstream——econformance—points—are—dedieated—o the
syntactic aspect of the FlexMux streams that can be acquired, while FlexMux Terminal conformance:points
are more dedicated to the semantics and the coherence of the FlexMux-ed streams, which can be@cquifed or
inserted, with|their associated signalling. The MPEG-4 signalling can be found in the Object descriptors.

4.1.2 Sync|Layer Conformance Point

A Synchronisation Layer (SL) conformance point has to be considered from two possible<points of view : the
SL bitstream [point of view and the SL Terminal point of view. SL bitstream conformanceé points are ded|cated
to the syntagtic aspect of the SL bitstreams which can be acquired or inserted, assuming that the SL
configuration|of each SL stream is known upon acquisition of the Object Descriptor. SL terminal conformance
points are mpre dedicated to the semantics and the coherence of the Sl hitstreams with the assogiated
signalling acquired from the Object descriptors, with the information foundCinthe related SLConfigDesdriptor,
and with the ipformation found in the associated SL_PDU packet headers.

4.1.3 OD Cpnformance Point

This is a point situated between the DMIF interface and the{OD  parser/decoder. Access Units from OD
Elementary Streams are present at this point in the terminal.

4.1.4 BIFS Conformance Point

This is a point situated between the DMIF interface and the BIFS parser/decoder. Access Units from| BIFS
Elementary $treams are present at this point in;the terminal. BIFS Elementary Streams contains|BIFS
Command Frgmes or BIFS Anim Frames.

4.1.5 OCI Qonformance Point

This is a point situated between the DMIF interface and the OCI parser/decoder. Access Units from OCI
Elementary Streams are present at thi§ point in the terminal.

4.1.6 IPMP|Conformance Point

IPMP informption shall be egonveyed in an MPEG-4 bitstream using the IPMP framework descrided in
ISO/IEC 14496-1, subclauses-8.3 and 8.8. This includes the IPMP Elementary stream (IPMP-ES) and the
IPMP Descriptors (IPMP-Ds). IP Identification information shall be conveyed using IPI Data sets as specified
in ISO/IEC [14496-1,subclause 8.6.8. IPMP bitstream conformance points are dedicated to syntactic
conformance| IPMR-terminal conformance points are dedicated to semantic conformance.

4.1.7 Scen¢ Graph Conformance Point

This is a pointSituated between the Scene Graph Management and the Compositor. The data present at this
point represents the current state of the Scene Graph, i.e. the integration over time of all BIFS Commands and
BIFS Anims received by the terminal as well as all interactions from the viewer.

It is the last point in the BIFS information flow where conformance can be specified. The format of the data at
this point is implementation-dependent. However, there shall be a way to extract this implementation-
dependent information and present it for conformance testing in the Scene Dump format specified in the Test
Material subclause below.

4.2 Bitstream Conformance

Each bitstream shall meet the syntactic and semantic requirements specified in ISO/IEC 14496-1. This
subclause describes a set of tests to be performed on bitstreams. In the description of the tests it is assumed
that the tested bitstream contains no errors due to transmission or other causes. For each test the condition or
conditions that must be satisfied are given, as well as the prerequisites or conditions in which the test can be
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applied. Note that the application of these tests requires parsing of the bitstream to the appropriate levels.
Parsing and interpretation of ODs is also required. In some cases of IPMP-protected data, de-scrambling may
be required before the tests can be performed on non IPMP-related features.

4.2.1 FlexMux Conformance

4.2.1.1 Conformance Requirements

FlexMux-ed bitstreams shall comply with the specifications in subclause 12.2 of ISO/IEC 14496-1.
4.21.2 Measurement procedure

Syntax of the bitstream shall meet the requirements of subclause 12.2 of ISO/IEC 14496-1.
4.2.1.3 _Tolerance

Therdq is no tolerance for bitstream syntax checking. The diagnosis is pass or fail.

4.2.2| Synchronization Layer Conformance
4221 Conformance Requirements

SL-pdcketized bitstreams shall comply with the specifications in subclause 10.2 of ISO/IEC 14496-1.

4222 Measurement procedure

Syntax of the SL Packets shall meet the requirements of subclause 10.2 ©f JSO/IEC 14496-1.
4.2.283 Tolerance

Therq is no tolerance for bitstream syntax checking. The diagnosis is pass or fail.

4.2.3| OD Conformance

42311 Conformance Requirements

OD sfreams shall comply with the specifications in clause 8 of ISO/IEC 14496-1.

4232 Measurement procedure

Syntax of the OD stream shall meet the requirements of clause 8 of ISO/IEC 14496-1.
4.2.38 Tolerance

Therq is no tolerance for bitstream syntax checking. The diagnosis is pass or fail.

4.2.4| BIFS Conformance

4.2.41 Conformance Requirements

BIFS gtreams shall comply.with the specifications in subclause 9.3 of ISO/IEC 14496-1.
4242 Measuremeént procedure

Syntax of the BIFStstream shall meet the requirements of subclause 9.3 of ISO/IEC 14496-1.
4248 Tolerance

Therq is no tolerance for bitstream syntax checking. The diagnosis is pass or fail.
4.2.5L_QCI Conformance

4251 Conformance Requirements

OCI descriptors included in ObjectDescriptors or ES_Descriptors shall comply with ISO/IEC 14496-1
subclause 8.4. A conformant OCI bitstream shall only contain OCI events and OCI descriptors that are
compliant to ISO/IEC 14496-1 subclause 8.4. A conformant OCI bit stream shall be embedded in SL
bitstreams, the configuration of which complies to ISO/IEC 14496-1 subclause 8.4.2

4.2.5.2 Measurement procedure

Syntax of the OCI stream and of the OCI descriptors shall meet the requirements of subclauses 8.4 and 8.6 of
ISO/IEC 14496-1.

4.2.5.3 Tolerance

There is no tolerance. The diagnosis is pass or fail.
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4.2.6 IPMP Conformance
4.2.6.1 Conformance Requirements

The IPMP information in a conformant bit stream shall consist only of IPMP-ESs and IPMP-Ds that are
compliant to ISO/IEC 14496-1 subclauses 8.3 and 8.8 as well as IPlI Data Sets that are compliant to
ISO/IEC 14496-1 subclause 8.6.9.

4.2.6.2 Measurement procedure

The IPMP information in a conformant bit stream shall consist only of IPMP-ESs and IPMP-Ds that are parse-
able to the extent of the specification of ISO/IEC 14496-1 subclauses 8.3 and 8.8 as well as IPI Data Sets that
are parse-able.

4.2.6.3 Tolprance

There is no tglerance for bitstream syntax checking. The diagnosis is pass or fail.

4.2.7 Miscgllaneous Conformance
4.2.7.1 Conformance Requirements
4.2.71.1 Private data handling

The normal gperation of compliant MPEG decoders shall not be affected by the presence of private data in
MPEG4 system streams, i.e. decoders shall operate in the same way, if any private data are inserted pr are
not inserted in the already predefined fields.

Decoders shall be at a minimum capable of parsing and ignoring all private fields.
Decoders shall be at a minimum capable of parsing and ignoring all private elementary streams.
4.2.71.2 Buyffer management

The SDM testing, in terms of buffer underflow and overflow inxthe SDM is done one elementary stream at a
time.

From a System Decoder Model point of view, FlexMux-bitstream compliance, SL and Elementary sfream
compliance afe required.

4.2.7.2 Measurement procedure

All the implied bitstream syntaxes shall meettheir associated requirements defined in ISO/IEC 14496-1,
clause 7.

4.2.7.3 Tolprance
There is no tglerance. The diagnagsis_is pass or fail.
4.3 Termipal Conformance

This subclauge describes.procedures to verify conformance of terminals. Each compliant decoder shall be
able to decofde all compliant ISO/IEC 14496-1 streams within the subset of the standard defined by the
specified cappbilities.of the decoder.

All tests are performed using error free bitstreams. To test for correct interpretation of syntax and semantics,
test sequencgs.covering a wide range of parameters shall be supplied to the decoder under test and its putput
sequence shgnmmm ce or
bitstream. The comparison can be done, for example, by performing subjective evaluation, by verification of

the expected result, or by comparing the timing performance. Such tests are necessary but not sufficient to
prove conformance. They are helpful for discovering non-compliant implementations.

Tests are expected to be used for testing ISO/IEC 14496 decoders, including video and audio decoding, as it
is generally not practical to test system decoders (or ISO/IEC 14496-1 decoders) alone. Practical test results
depend on successful (or expected) output of the entire ISO/IEC 14496 decoder (systems, video, audio and
DMIF).

Visual composition conformance is out of the scope of this document, as there is no specification of the visual
result of object composition in ISO/IEC 14496-1.

Transport conformance is also out of the scope of this document.
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4.3.1.
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FlexMux conformance

1 Conformance Requirements

The FlexDemux shall recover the SL Packets in the appropriate Decoding Buffer bit-exact as presented to the
multiplex, and this for every Elementary Stream present in the FlexMux-ed stream under test.

A maximum bitrate can be specified for each Elementary Stream, see ISO/IEC 14496-1, subclause 8.6.5.
Conformant bitstreams shall obey this constraint.

4.31.

2 Measurement procedure

The recovered SL Packets shall be compared bit-wise with the original packets.

4.3.1.
There
4.3.2

3 Tolerance

is no tolerance. The diagnosis is pass or fail.

Synchronization Layer Conformance

Altholigh the associated descriptor, called the SLConfigDescriptor, is conveyedcas a part
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t headers.

Conformance Requirements

OCR samples are present, they shall be used to reeonstruct the Object Time Base, and
ne timing accuracy conformance described in the fallowing paragraph.

DTSs and CTSs are present, they shall be coherent with the reconstructed OTB, in order
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iated information necessary_for timing and synchronization processes.

subclause deals with conformance issues related to the sync layer. Although the associat
the SLConfigDescriptor, is conveyed as a part of the object descriptor framework, it's
5 are included in this Subclause since it pertains to the syntax and semantics of the SL-pa
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ted that these\subclauses are rather incomplete. The Sync layer was designed to be deli
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The Sync Layer shall recover the Access Units of the Elementary Stream and store them in the decoder
buffer.

4.3.2.

1.1 The Synchronization Layer Configuration Descriptor

The descriptor SLConfigDescriptor, which is conveyed within the ES_Descriptor for the elementary stream
under consideration, contains the configuration information for the syntax of the SL Packet Headers for the
access units in this elementary stream. The syntax of the SLConfigDescriptor is detailed in ISO/IEC 14496-1,
subclause 10.2.3. This subclause deals with the syntactic conformance of the SLConfigDescriptor elements.

4.3.2.

1.2 Structure

The SLConfigDescriptor element shall have the tag value equal to 0x06.

If predefined = 0x01, the packet header is empty.
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If predefined =

0x00:

the stream is confined to one single SL-packet.

If OCRlength is not 0, then OCRstreamFlag shall be set to 0.

If OCRstreamFlag=1, then OCRlength shall be set to 0.

same name scope as this elementary stream.

4.3.2.2 Measurement Procedure

4.3.2.21
The following

The general

Timing Accuracy (OCR) Procedure

paragraph does not replace in any way what is normatively stated in ISO/IEC 14496+1

assumption is that when an OCR sample is included, it refers to the beginning"of the

containing the first bit of the OCR field in the SL_PDU header.

432211

Assumptions
a) the netwo
b) bitstreams

c) ltis also 4
the followi

where Kk is a
modelled thrg

From the transmission point of view

k provides a constant delay transmission for any bytes of the bitstreams.

are delivered at a constant bitrate.

ssumed that constant bitrate means that there is a number¥r such that for every time inten
hg inequality is satisfied:

r* AT —k < the number of received.bytes <r* AT + k

If the useAccessUnitStartFlag and useAccessUnitEndFlag are set to 0, then each Access Unit in

If OCRstreamFlag=1, then OCR_ES ID shall be one of the ES IDs of the elementary stream in the

byte

al AT

constant to capture the divergence from the ideal that we produce when discrete phenomena are

ugh continuous processes.

d) ltis assumed that an ‘ideal’ clock exists, which is:approximated by the original Object Time Base.

The OCR va
differs from th

To test for a

ues differ from the Object Time Base because of sampling errors while the Object Time
e ideal time because of differences in nominal and actual clock frequencies.

constant bitrate we considerall pairs of OCR values, OCR]i], OCR[j], and for every such in

we consider the ideal and the Object Time Base values as shown below:

Table 1 — Naming Convention for OCRs

And as a reerIt we-have:

byte'index Ideal time Object Time Base OCRs
i T t; OCRJi]
i T t; OCR{j]
]
OCR[(|=T, Te
OCR[j]=t,+5

1=l -rk1+
A

Base

erval,

Where § is the error on OCR samples, Af is the mean frequency drift during (T;, T;) and f is the nominal clock

frequency.

Therefore, we can deduce:

(OCR[j]-OCR[i))-2+65 <(t, - 1,)< (OCR[j]- OCR[i]) + 2% &
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AT (tj—ti)—2*5<T AT (¢, -t)+2%s
m :T —7J — 4= M =
1+ Af max 1 Af max
f S
in view of our constant bitrate definition this can be translated into:
#ofbytes—kgrg#ofbytes+k
AT, AT,

In the unlikely event where ATm < 0, the rightmost expression will be treated as +«.

Sincel this inequality must hold for all i and all j = i, we compute:

= MAX (# of received bytes — k)
AT,
and
v o= MIN{ (#of r 6062/?1 bytes + k)}

with the minimum and maximum taken for all i and j.

Unless:

the canformance test failed.

If as pn example we take an Object Time Base~clock with identical characteristics as the ISO/IEC 13818-1
transport STC, and with OCR samples having the same constraints as the PCR samples:

1. 2fMHz as STC frequency,

2. 8[10 Hz (30 ppm) as STC frequeney._error,

3. +]- 500 nsec as the allowed tolerance on the PCR samples.
Undef these conditions the values for e , Af,,, ,f are, respectively, 500 nsec, 810 Hz, and 27MHz
4.3.22.1.2 From a stored bitstream point of view
For al constant bitraté SL stream, the position of the OCR in the bitstream and the value of the OCR are
propdrtional. If no rounding errors are present, the following rule would be obeyed:
OCR(i)- OCR(i")

(i-i")

= const

Where i and i (i # 1) are the position indices of the byte in the bitstream containing the first bit of the
objectClockReference field and OCR(i) and OCR(i’) are the values of the OCR timestamps taken into account
the wrap-arounds (see subclause 10.2.7 of ISO/IEC 14496-1).

As each OCR is an integer number, derived from the OTB at the time, the sending terminal generates the
OCR time stamp, there may be a rounding error of up to +8. The rounding error of two OCRs may thus
accumulate to £28. The exact value of the constant will thus be in the interval given by:

|OCR(i) — OCR(i")| - 26 |OCR(i) — OCR(i")| + 25

i1 i1
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Thus there must exist one value of const such that the following inequality holds for all values of i and i’ to
which an OCR can be attached:

_ 25 _OCRW-OCRW) _ . 25
-7~ (i-i") - i1

The value of const has to be calculated in high precision. In practical cases, the size of the bitstream is finite,
which means, that the value of const can only be determined to be within some interval [const i, const ay-

Since these two inequalities must hold for all i and all i’ # i, we compute:

N

25, OCR()-OCRQ) }

i (i)

L
const, .. = MAX {

and

{ 25 OCR(i)—OCR(i')}

1)

with the minirhum and maximum taken for all i and i’.

Unless:
const_. <const_

the conformahce test failed.

NOTE 1 — A4 we deal with the position of the OCR in the bitsttfeam, there is no tolerance in the frequency errqr. The
result of a frequiency shift is a time varying delivery rate which caft,not be checked here.

NOTE 2 — If the value of const has rounding errors, these rounding errors also will have to be taken into account for the
definition of thg above interval.

NOTE 3 — Thiks should be rediscussed should & be restricted to 0.5
4.3.2.2.2 Timestamping ( DTS & CTS ) Procedure

For a constant bitrate SL stream containing OCR information, decoding and composition time stamps shall be
tested the following way:

1. verify that the OCR test has™beén successfully passed

2. decode ja time stamp‘-(decoding or composition) taking into account the wrap-arounds| (see
subclausg¢ 10.2.7 of ISO/IEC 14496-1)

3. scan the pitstream to end of AU

4. calculate|the OTB of the next byte, taking into account the wrap-arounds.

The DTS and _CTS time stamps values shall obey the SDM constraints and shall be greater or equal ko the
OTB determined in 4.

4.3.2.3 Tolerance

There is no tolerance. The diagnosis is pass or fail.
4.3.3 OD Conformance
4.3.3.1 Conformance Requirements

Within an object descriptor stream, new object descriptors shall be encapsulated within an
ObjectDescriptorUpdate command.

Each access unit, corresponding to an object descriptor stream, shall contain the object descriptor commands
in their entirety, i.e., an ObjectDescriptorUpdate or an ObjectDescriptorRemove command shall not
go over one access unit.
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All the commands encapsulated within one access unit shall have the same time stamp and shall be
processed at the same instant of time, corresponding to the values of the time stamps in the SL Header.

The ObjectDescriptorUpdate command shall have its tag value equal to 0x01.
The ObjectDescriptorRemove command shall have its tag value equal to 0x02.
4.3.3.1.1 Structure for URLs

This subclause briefly discusses the structure of the URL string as it will be used in the remote invocation of
string and services. The actual URL protocols and structures are out of scope of the ISO/IEC 14496-1
specifications. However, the bitstream representation of these strings must be compliant with the
ISO/IEC 10646:2000 and its amendments (or the Unicode 2.0 and its amendments) specifications. If the URLs

in the, Ohjprf anr‘riln’rinn Eramewaork are Qpnrifipd to have a certain structure then these may be included in
the cgnformance specifications in the future drafts.

4.3.31.2 The Initial Object Descriptor

This pubclause looks into the conformance requirements for an InitialObjectDescriptor. Th¢ syntax and
semantics for this descriptor are detailed in ISO/IEC 14496-1, subclause 8.6.3.

The structural conformance is a part of the syntactic conformance.

4.3.3/1.21 Structure

Shall have its tag value equal to 0x02.

Shall have an ObjectDescriptorID value not equal to 0x000.

If the JURL_Flag is set to 0, the InitialObjectDescriptor shall indicate the following:
e (JDProfileLevellndication

e sgeneProfileLevellndication

. idioProfileLevellndication

[V

e visualProfileLevellndication
e graphicsProfileLevellndication

If the] URL_Flag is set to 0, the InitialObjectDescriptor shall also aggregate at least one BS_Descriptor
elemgnt.

itialObjectDescriptor may aggregate at most 30 ES_Descriptor elements.

itialObjectDescriptor may aggregate additional descriptors, called ExtensionDescriptors| but up to a
um of 255 in-number (see ISO/IEC 14496-1, subclause 8.6.15).

If the JURL_Flagjs set to 1, the URL string shall be a ISO/IEC 10646:2000 (or Unicode 2.1) compliant string.
4.3.31.2.2" 'Scope of URLs in the Initial Object Descriptor

Shall point to a location whose content shall be an InitialObjectDescriptor.
4.3.3.1.3 The Object Descriptor

4.3.3.1.3.1 Structure

An object descriptor shall be encapsulated within an ObjectDescriptorUpdate command.

Shall have the tag value equal to 0x01.
Shall have a unique 10-bit ObjectDescriptorID within the name scope not equal to 0x000.

Bits 11-15 within an object descriptor shall be set to 1. This count does not include the bits for indicating the
tag values.

An object descriptor shall aggregate of only ES_Descriptors, OCI Descriptors and IPMP descriptor pointers, in
that order.

© ISO/IEC 2004 — Al rights reserved 1
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If the URL_Flag = 0, the object descriptor shall aggregate at least one ES_Descriptor. The aggregation of
ES_Descriptors of various streamType values is described below.

An object descriptor may aggregate up to a maximum of 30 ES_Descriptors.

An object descriptor may aggregate up to a maximum of 255 OCI_Descriptors.

An object descriptor may aggregate up to a maximum of 255 IPMP_DescriptorPointers.

Independently of the URL_Flag, an object descriptor may aggregate ExtensionDescriptors, up to a maximum
of 255 in number (see ISO/IEC 14496-1, subclause 8.6.15).

4.3.3.1.3.2 Aggregation of ES_Descriptors in an Object Descriptor

one

This subclat
ES_Descripta

All specificati
43314 S
URLs in obje

received fronj the remote location shall be a ObjectDescriptorUpdate command encapsulating a new

descriptor.

4.3.3.1.5 Elementary Stream Descriptors

This subclaug
subclause 8.6
The subsequ

4.3.3.1.51

ES_Descripta
audio-visual ¢

If updating
encapsulated

To change th
existing ES
ES Descriptq
ES Descriptq
(1) and (2) in

An ES_Descliliptor element shall have its tag value equal to 0x03.

The ES_Des

se npertains to the cases wherein g aqaiven obiect _descrintor aqaregates more tha
Ll 7 J L I ~J

r elements.
bns and restrictions detailed in ISO/IEC 14496-1, subclause 8.7.1, shall be fulfilled.
cope of URLs in Object Descriptors

ct descriptors shall point to object descriptor elements at local or remote lgeations. The s

e deals with the conformance specifications as related to the ES_JDescriptors (ISO/IEC 144
.4). The first subclause delves into the syntactic conformance of the ES_Descriptor elg
ent subclause delve into the dependencies of elementary stteams on each other.

Structure

bject.

within ES_DescriptorUpdate commands and shall refer to this existing object descriptor.

e attributes of an elementary streamgas conveyed by an ES_Descriptor, it is required th
| Descriptor associated with this® elementary stream shall be removed (via
rRemove command) and thesnew ES_Descriptor shall be conveyed (encapsulated
rUpdate command). The conveyance of this new ES_Descriptor shall follow the rules outli
this subclause.

riptor element shathhave a unique 16-bit ES_ID.

If the value
shall have th
descriptor. T
of the two ES

}f
e streambépendenceFlag of the latter ES_Descriptor element shall be 0 and the stream

tream
bbject

196-1,
ment.

rs shall be encapsulated within a new Object Descriptor when making a reference to & new

he ES_Descriptors for an existing Object; Descriptor, the new ES_Descriptors shall be

at the

the
n the
ned in

streamDependenceFlag is set, the 16-bit dependsOn_ES ID of this ES_Descriptor el¢ment

value of the:ES_ID of one of the other ES_Descriptor elements aggregated in the same

| Descriptor elements shall be the same.

An ES Desc

]iptor shall aggregate one DecoderConfigDescriptor and one SLConfigDescriptor.

An ES_Descri

bbject
[ypes

An ES_Descriptor shall aggregate at most 255 IPMP_DescriptorPointer elements and at most 255
LanguageDescriptor elements.

Each ES_Descriptor shall have either one IPI_DescrPointer or (0...255) IP_IdentificationDataSet elements.

Each ES_Descriptor is scoped within the name space of the parent object descriptor. In other words, a given
object descriptor is not aware of an ES_Descriptor element that it did not aggregate.

An
SLConfigDes

ES_Descriptor

number
Qos_Descriptor.

of Descriptors such as DecoderConfigDescrip
IPMP_DescriptorPointer,

aggregates un

criptor, IPl_DescrPointer,

tor

LanguageDescriptor

elements, IPI_DescrPointer, IP_IdentificationDataSet , which shall appear in the order and shall obey the rules
defined in ISO/IEC 14496-1, subclause 8.6.4.

12
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1.5.2 Elementary Stream Dependencies

This subclause delves a bit further into the dependencies between elementary streams.
All specifications and restrictions detailed in ISO/IEC 14496-1, subclause 8.7.1.5, shall be fulfilled.

4.3.3.

1.5.3 Scope of URLs in ES_Descriptors

The URLs in ES_Descriptors shall point to elementary streams. It is expected that the streamType of the
ES_Descriptor and the stream type of the referred elementary stream are the same.

4.3.3.

The scope of the ObjectDescrlptorID ES ID and IPMP DescrlptorID

Obje
4.33.

For
identi
mean

1.5.4 Name Scope of Identifiers

tDescriptorStream or SceneDescriptionStream that are aggregated in a single object descr
.5.5 Reuse of identifiers

pasons of error resilience, it is recommended not to reuse-ObjectDescriptorID
iers to identify more than one object or elementary stream, respectively, within one pres¢
s, if an object descriptor or elementary stream descriptor is.removed by means of an OD ¢

|dent|f|ers that label the

rd as follows.
streams shall
14496-1. The

same name
be of either
ptor.

and ES ID
pntation. That
ommand and

later ¢n reinstalled with another OD command, then it should still'point to the same content item as before.

4.3.3.

The ¢
config
confo

4.3.3.
The O
The g
The s

If st
0x604

If st1
0x66-

4.3.3.
There
4.34

1.6 Decoder Configuration Descriptors

uration of the elementary stream decoders:)This subclauses addresses some of
rmance elements for this descriptor.

1.6.1 Structure

ecoderConfigDescriptor shall have a.tag value of 0x04.
bjectTypeIndication value.shall not be 0x00.
treamType value shall not be'0x00.

eamType = 0x04, the objectTypeIndication attribute shall take on one of the valug
0x65, Ox6A and OxFF'\The last value shall indicate that no profile is specified.

Dx69, 0x6B and OXFF. The last value shall indicate that no profile is specified.
2 Tolerance
is notelerance. The diagnosis is pass or fail.

BIES Conformance

escriptor DecoderConfigDescriptor (ISO/IEC 1449621, subclause 8.6.5) provides the inforgnation for the

the syntactic

s from 0x20,

eamType = 0.x05;-the objectTypeIndication attribute shall take on one of the valugs from 0x40,

4.34.

1 Conformance Requirements

The terminal shall recover the BIFS Elementary Stream in the BIFS Decoding Buffer bit-exact as constructed
by the BIFS encoder.

4.34.

2 Measurement Procedure

The BIFS Access Units recovered from this conformance point shall be strictly identical to the Access Units
stored in the corresponding BIFS track in the test MP4 file.

4.34.

3 Tolerance

There is no tolerance. The diagnosis is pass or fail.

© IS0/

IEC 2004 — All rights reserved
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4.3.5 OCI Conformance
4.3.5.1 Conformance Requirements

The OCI decoder shall produce or modify the list of events associated to an Elementary stream, in
concordance with the OCI events contents.

The OCI decoder shall monitor the incoming events associated to an Elementary stream, in concordance with
their associated timing.

The classification Entity defined within the Content Classification descriptor shall be one value provided by the
registration authority to the organisation who provided the Content Classification Descriptor.

The rating Entity defined within the Rating descriptor shall be one value provided by the registration authority
to the organisLaﬂon who provided the Rating Descripior.

4352 Me
This procedufe is application dependant.
4.3.5.3 Tolprance

surement procedure

The toleranceg is application dependant.
4.3.6 IPMP|Conformance
4.3.6.1 Conformance Requirements

A conforman{ ISO/IEC 14496 terminal shall pass all IPMP-ESs and IPMP-Ds;to the appropriate IPMP Slystem
as indicated |by the IPMP_Type of ISO/IEC 14496-1 subclauses 8.32 and 8.6.13, if an according |IPMP
System is avtilable in the terminal.

43.6.2 Me

An ISO/IEC [14496-1 conformant terminal shall be able to)parse the IPMP descriptors and IPMP ES
(subclause 8f3.2 of ISO/IEC 14496-1 and subclause 8.6 .0f ISO/IEC 14496-1) and the IPl datg sets
(subclause 86.8 of ISO/IEC 14496-1) to the extent of ISOIEC 14496-1.

4.3.6.3 Tolprance

surement Procedure

There is no tglerance. The diagnosis is pass or fail:

4.3.7 ScenI Graph Conformance
4371 Co

The scene shall be reconstructed and updated by BIFS-Command streams, BIFS-Anim streams and RQUTEs
execution as gpecified in ISO/IEC 14496-1, subclause 9.3.

43.7.2 Me

formance Requirements

hsurement procedure

The scene gfraph shall be'the same as the scene graph of a reference implementation at any timg. The
procedure to|test is to make scene dumps according to the format described in this document at some key
. The test material must provide the original BIFS bitstream as well as the scene dumps fpr the
same key points ip-tine. The key points will be determined by the author of the test sequence according|to the

e inthe case Of E
each command or anim value.

e in the case of interpolators activated by ROUTEs, the scene graph shall be checked every 100 ms. The
assumption is that interpolation of values are performed at the same rate shifted by 50 ms.

4.3.7.3 Tolerance

The accuracy of the time stamp at which the values will be updated shall be tested according to the level
definition.

Arithmetic precision shall be tested according to the level definition.

14 © ISO/IEC 2004 — Al rights reserved
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4.3.8 Miscellaneous Conformance
4.3.8.1 Conformance Requirements

On every conformance point to be tested, the acquired bitstreams shall be compliant with the related bitstream
conformance tests, and the insertion of compliant bitstreams shall not induce incoherent particular and
general behavior in the terminal process.

4.3.8.1.1 BIFS acquisition

Terminals shall use the InitialObjectDescriptor, the BIFS Command, ObjectDescriptor and IPMP information to
support acquisition of any MPEG-4 scene.

As during the duration of a scene, the scene definition will change, the IPMP, InitialObjectDescriptor, the BIFS
Comriand and ObjectDescriptor iInformation have to be continuously monitored.

4.3.8/1.2 Handling of discontinuities

In compliant MPEG-4 systems streams, not at every Access Unit boundary, but on somé partjcular Access
Unit, discontinuities in any decoding process can occur (visual decoding, audio decoding, System’s bitstream
decoding).

ing that any combination of changes in decoding process parameters which lead to pargmeter values
e supported by the decoder under test, the terminal under test shall:

aintain correct composition synchronisation between the different Elementary streams

The rjormal operation of compliant MPEG decoders shall,n¢t be affected by the presence of private data in
-4 system streams, i.e. decoders shall operate indhe’same way, if any private data are injserted or are
not ingerted in the already predefined fields.

Decodlers shall be at a minimum capable of recognising and ignoring all private fields.
Decoders shall be at a minimum capable of recognising and ignoring all private elementary streams.
4.3.8.

4.3.8.2.1 Buffer overflow/underflow-tests

Measurement Procedure

Continuous OTB shall be present ahd-available.

The $DM buffer fullness will be)continuously monitored with the use of CTS and DTS timegtamps (when
t), and with the use of the OTB. When present, continuous DTS and CTS shall be available for such
confofmance test.

4.4 |[Test materialand test suites
This gubclause contains the description of test material and test suites required by the previous subclauses.

The test sequences are packaged in MP4 file format. The MP4 file format specification can bg found in the
ISO/IEC 14496-1 working draft for Amendment 1.

The test'sequences are bundled with an HTML file describing:

e the title of the sequence,

e the authors,

e the reference to the clause(s) of this document that this test sequence pertains to,
e the content, at the level of detail needed to be able to perform the test,

e the list and nature of the other documents.

Some test sequences may also be accompanied by:

e parsing hints, helping the tester to locate errors by using textual comparison of the parsing hints with a log
of the parsing by the decoder under test,

© ISO/IEC 2004 — All rights reserved 15
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as specified by the standard.

The textual fil
4.41
4411

e formats to be used in the other documents are described in the next two subclauses.

Parsing Hint File Format

Requirements

The log files are to fulfil the following requirements to facilitate conformance testing:

easily leg

ible and understandable for human beings

easy automatic comparison, e.g. by the UNIX command “diff”

4.41.2 Syrn

It is suggests
(for encoders
of lines in a
descriptions i

Any such ling
a real log file

<TCS> (<b

Table 2 expl3
as for automd

the exact

tax Elements in a Log File

d that any line in a log file should correspond to exactly one single read (for decodersy o
) operation of an ISO/IEC 14496 syntax element (see subclause 4.4.1.2.1 for details). The
log file shall correspond to the order of the decoding process as is given\by the s
n the relevant parts of ISO/IEC 14496.

in a log file shall contain the following syntax elements (the angled brackets are to be skip
whereas the round ones are to be kept):

its> <Thits>) <semantic> <bits read> <blank>\\<decoded val ue>

ins the meaning of the different syntax elements in one log_ file line. For easier legibility a
tic processing it also describes:

starting position counted in characters from the beginning of the line (e.g. <TOS> always

scene dumps, allowing the comparison of the actual scene tree in the tested decoder with the scene tree

write
order
yntax

ped in

s well

starts

with the 1] character in a line)
e the field idth in characters for the syntax elements (e.g:for <bits> there shall always be 3 characters
reserved); Those parts of the fields that are not needed actually are to be left blank
e the alignment of the syntax elements (e.g. the numbers for <bits> and <Tbits> will be easier legible|being
right-aligned)
Table 2 — Interpretation of syntax elements in a log file
Syntax element Meaning starting |field width | Alignment
position
<TOS> Indicates the type of the stream from which the 1 9 lef
bits are read ace< to Table 3
( Separatorfor-easier human legibility 10 1 -
<bits> number of bits used to encode the semantic 11 3 right
, Separator for easier manual legibility 14 1 -
<Tbits> number of bits read altogether so far (since start 15 10 right
of decoding process)
) Separator for easier manual legibility 25 4 lef
<semanticp the textual description of the bits read, 29 32 lef
dbbUlu'illg tothe aylliax osedmtSOAEC-1+4496;
see also subclause 4.4.1.2.1
<bits read> the bits read, interpreted as a hexadecimal 61 17 right
number
<blank> blank characters for better legibility 78 2 -
<decoded value> | see subclause 4.4.1.2.1 80 N/A left

Table 3 indicates the strings that are to be used for <TOS>.

This value is to be followed by the stream’s ES_ID as a hexadecimal number separated from the first part by
one blank character.

16
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Table 3 — Values for <TOS>

stream type <TOS>
InitialObjectDescriptor 10D
ObjectDescriptorStream OD ES ID
SceneDescriptionStream BIFS ES ID
ObjectContentinfoStream OCI ES ID
ClockReferenceStream OCR ES ID
IPMPStream IPMP ES ID
AudioStream AUD ES ID
VisuatStream VIB—ES-B

44121 <semantic> syntax element

As stated in Table 2, the <semantic> field shall provide for the textual description of the'bits read
the syntax used in ISO/IEC 14496. l.e., every sophisticated ISO/IEC 14496 syntax element
constfucted from other syntax element has to be broken down recursively to primitive syntax
canngt be broken down any further.

E.g., there would be no(!) <semantic> value Transform2D. Instead, every’node would have to be
by its|fields. The fields in turn would have to be broken down further. until the level of definitio

4.412.21 Guidelines for useful information in the <decoded value> syntax element

according to
that is being
blements that

broken down
h where bit(),

b the value of
coded value>
M. In another
ype. Hence

).

rent possible
ata types that

provide some
y this syntax

coded, in the
SE. In cases

be left blank.
Ssary.

<semantic> field width is reduced to 30 character for better legibility and that | also left out t
value> syntax element):

( 3)

This line corresponds to the following information:

BIFS 5 1, i sReused

e one bit has been taken from a scene description stream

the stream’s ES ID is 5

that here the
he <decoded

0 FALSE

1 Note that for automatic reading and comparison with other files skipping of this syntax element is very easy, since it is

located at the end of every line starting at the 78" character.

© ISO/IEC 2004 — All rights reserved
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the bit read is the third bit taken from this stream so far

the bit will be interpreted as an isReused syntax element, probably inside an SFNode (further information

on this will be provided by the context which in turn would be given by the preceding lines in the log file!)

the bit’s (hexadecimal) value is zero

since isReused is an SFBoolean value, its value “0” is interpreted as “FALSE”

4.4.1.4 Suffix for Log Files

For easy recognition the name of every log file shall be terminated by the suffix “.log” leading to the format
*.log for any such file’'s name.

4.4.2 ScenebumpFiteFormat

The interchar
current state
various parts

Parsers musf]
4421 Ele
44211

<gcene-dump>

ge format is an XML text file. The file contains a description of all nodes, routes, and fields
of the scene. The structure of this file is intended to simplify the parsing and identificat
of the scene graph.

skip over any elements and attributes that are not defined in this subclause.

ments and their attributes

This element|brackets the data to be interchanged. It is the top-level element of\the file.

Container:

The file.

Attributes:

version-number  Required. Set to “1.0”

4.4.2.1.2 <r]:mestamp>

Contains termpinal’s session time value (at the point the scene dump is captured) expressed in SFTime fg
Container:

<scene-dump>

Attributes:

reference-valjue Required if the scenelis timed to a clock reference stream. Contains a snapshot

4.4.21.3 <gcene>

This element

Container:
<scene-dumg

Attributes:
(none)

clock reference as:an integer. Note that this value will wrap and cannot be used
sole indicator of 'session time.

is a container for all nodes of the scene graph.

>

of the
on of

rmat.

of the
bs the

4.421.4 <node>

This element describes a node in the scene graph. It contains all the fields of the node. If the node is a
reference to an already instanced node, the field dump is optional.

Container:

<scene>, <indexed-value>, <node>

Attributes:
type

instance-id

use-id

18

Required. Contains the
ISO/IEC 14496-1 Annex H

Optional. Set to the node ID for instanced nodes.

integer SFWorld node encoding

Optional. Set in nodes that are reusing an instanced node.

type as defined

in

© ISO/IEC 2004 — All rights reserved
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Optional. Contains the name of the node.

4.42.1.5 <field>

This element describes a field in a node. All fields of type field or exposedfield are dumped. Scalar field values
are written in the same text form as defined in ISO/IEC 14772-1.

Container:

<node>

Attributes:

def-id Required. Contains the deflD of the field as defined in ISO/IEC 14496-1 Annex H
name Optional. Contains the name of the field.

44201.6 <indexed-value>

This ¢lement is used to contain a single value in an MF-type field.

Contginer:

<fieldp

Attributes:

index Required. Contains the zero-based integer index of the‘value in the field.

4.420N1.7 <routes>

This ¢

Conts
<scer

Attrib
(none

442,

lement serves as a container for all the route definitions in the scene.

iner:
e-dump>

Ites:

)

1.8 <route>

This ¢lement describes a route in the scene.

Contginer:

<rout¢s>

Attributes:

id Required.*Contains the route’s id.

src-ngpde Required. Contains the instance identifier of the route’s source node.
src-figld Required. Contains the outID of the source field within the source node.
dst-ngde Required. Contains the instance identifier of the route’s target node.
dst-figld Required. Contains the inID of the target field of the route’s target node.
4.4.2 2 { Example file

<?xml

version="1.0"72>

<scene-dump version="1">

<timestamp reference-value=="1234">0.0</timestamp>
<scene>
<node name="Group" type="46" instance-id="1">
<field name="children" def-id="0">
<indexed-value index="0">

<node name="Transform" type="94" instance-id="2">

<field name="translation" def-id="5">0.0 0.0 0.0</field>

<field name="rotation" def-1d="2">0.0

0.0</field>

© 180/

</node>
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</indexed-value>

<indexed-value index="1">

<node name="TimeSensor” type="”92" instance-id="3">

<field
<field
<field
<field
<field

name="cycleInterval” def-id=”0”>10000</field>
name="enabled” def-id=”1”>TRUE</field>
name="loop” def-id="2”>TRUE</field>

name="startTime” def-id="3"”>0.0</field>

name="stopTime” def-id="4">0.0</field>

</indexed-value>

<indexed-value index="2">

<node name="OrientationInterpolator” type="66" instance-idg”4">
<field name="key” def-id="0">
<indexed-value index="0”>0.0</indexed-value
<indexed-value index="1">1.0</indexed-value
</field>
<field name="keyValue” def-id="1">
<indexed-value index="”0”>0.5%7 0.577 0.577 (.0
</indexed-value>
<indexed-value ipdex="1">0.577 0.577 0.577
6.283185
</indexed-valu&>
</field>
</node>
</indexed-value>
</field>
</node>
</scgne>
<roufjes>
<route 1id="1" src-node="3" src=field="6" dst-node="4" dst-field="0"/>
<route 1d="2" src-node="4" %src-field="2" dst-node="2" dst-field="4"/>
</rogtes>
</scene-dump
443 Test $uites
This paragraph describes the-test suites to be used. A test suite is a suite of material and measurgment

algorithms and associated'reference algorithms.
4431 BI

The test suitg shall verify the features in Table 4. For nodes, the following shall be tested:

Featurke List

e Presenced.inthe scene free after decoding

e Appropriate value of the fields after decoding.

e Functionality that has an effect on the scene tree, e.g. for a ROUTE, if the source field value changes, the
target field value shall change accordingly.

All of the above shall be checkable through scene dumps as specified in subclause 4.4.2. Rendering not being
normative, the aspect of the node is not subject to conformance testing.

Table 4 — BIFS Test Suite Information

Reference of Test sequence and associated
method

N° |Feature

BIFS-Anim: position 3D animation anim-rect, anim1, anim-box1, anim-box2

2. BIFS-Anim: position 2D animation anim-simple, anim-rect, anim-circle, anim2

20 © ISO/IEC 2004 — Al rights reserved
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N° |Feature Reference of Test sequence and associated
method

3. | BIFS-Anim: color animation anim-box2, anim-box1, anim-box, anim1

4. | BIFS-Anim: angle animation anim-circle, anim-rect

5. | BIFS-Anim: float animation anim1, anim2

6. |BIFS-Anim: bound float animation anim1, anim2

7. | BIFS-Anim: normal animation anim1, anim-box1

8. BIFS-Anim: size 3D animation anim-box, anim1, anim-box2

9. BIES-Anim: size 2D animation anim-cimlnlp anim?2

10. | BIFS-Anim: integer animation anim2
(There are no native nodes that have integer
animatable fields. This example uses a PRTO. It's the
only way to do integer animationyand so only one
example is provided for thisifeature).

11. | BIFS-Anim: several fields in the same node anim-rect, anim-box

12. | BIFS-Anim: several nodes anim-simple, anim-box

13. | BIFS-Anim: skip frame No test provided=~sKipFrame is available fof
compatibility with"FBA, but it is not used in BIFS-anim.

14. | BIFS-Anim: switch of a node (isActive mask) |anim1, anim2

15. | BIFS-Anim: random access true anim-bex1, anim-box2
(any animation other than ANIM 5/anim1 of ANIM
6/anim2)

16. | BIFS-Anim: random access false Anim1, anim2

17. | Quantization: 3D position QuantPos3D-4bit, QuantPos3D

18. | Quantization: 2D position QuantHead2D, QuantPos2D

19. | Quantization: drawing order QuantDefUse, QuantDefUse1, QuantDrawPrder,
QuantQPtest

20. |Quantization: color QuantColor, QuantQPtest

21. | Quantization: texture coordinate QuantHead2D, QuantTextureCoord

22. | Quantization: anglg QuantAngle-8bit, QuantAngle, QuantTextufeCoord

23. | Quantization: scale QuantHead2D, QuantQPtest

24. | Quantizationsinterpolator keys QuantHead2D, QuantKey

25. | Quantization: normals Normal-4bit, QuantAngle, QuantQPtest

26. | Quantization: rotations QuantRotation, QuantQPtest, QuantNormgl-4bit

27. | Quantization: object size 3D QuantObject3D, QuantQPtest

28. | Quantization: object size 2D QuantObject2D, QuantQPtest

29. | Quantization: linear scalar quantization QuantQPtest, QuantObject2D

30. | Quantization: efficient float QuantQPtest, QuantRotation

31. | Quantization: node default values Any streams from 17 to 33

32. | Quantization: isLocal mode QuantPos2D, QuantPos3D

33. | Quantization: DEF/USE QuantDefUse, QuantDefUse1

34. | BIFS Command: insert node index allupdates

35. | BIFS Command: insert node begin allupdates

36. | BIFS Command: insert node end Updatetest, Friday, allupdates

© ISO/IEC 2004 — All rights reserved
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N° [Feature

Reference of Test sequence and associated
method

37. | BIFS Command: insert Idx value index allupdates
38. | BIFS Command: insert Idx value begin allupdates
39. | BIFS Command: insert Idx value end allupdates

40. [BIFS Command: insert ROUTE

allupdates, slides2

41. | BIFS Command: delete node

Bifs-deletenode

42. | BIFS Command: delete Idx value index

Friday, allupdates

43. | BIFS Cammand: delete ldx value begin

allt lpdnh:m

44. [BIFS Jommand: delete Idx value end

allupdates

45. | BIFS Jommand: replace node

46. |BIFS Jommand: replace field

Bifs-2dfieldreplace1, Friday, allupdates

47. |BIFS Jommand: replace Idx value index

Pae_raise, allupdates

48. | BIFS Jommand: replace Idx value begin

allupdates

49. | BIFS Jommand: replace ldx value end

allupdates

50. | BIFS Jommand: replace ROUTE

51. | BIFS Jommand: replace scene

Ecran2, Updatetest

52. | BIFS Cpmmand: several commands in same AU

updatetest

53. | BIFS Ycene: mask node

QuantAngle, anim-box1

54. | BIFS Ycene: list node

Jerusalemijd ayout, Testlayout

55. | BIFS Scene: mask MFField

QuantHead2D, QuantDrawOrder

56. | BIFS Ycene: list MFField

QuantHead2D, QuantDrawOrder

57. | BIFS Scene: ROUTE

Scaling3D, Jerusalem, Ecran2

58. | SFBoo Ecran2, Updatetest

59. | SFColgr Ecran2, Updatetest

60. | SFFlogt Ecran2, Updatetest

61. | SFInt3p Ecran2, Updatetest

62. | SFRotation Normal-4bit, QuantObject3D, jColor3D
63. SFStriring Ecran2, Updatetest

64. |SFTimg Jerusalem, Orientinterp3D

65. | SFUrl Anchor, Audiotest

66. | SFVecpf Ecran2, Updatetest

67. | SFVecpf Bifs-deletenode

68. | SFImage sfimage=tsfimage-2

69. | SFCommandBuffer Ecran2

70. | SFScript Scaling3D, SFColor01, Value_changed3d, Qtvr

71. | BIFSConfig: BIFS Anim

Anim-rect, Anim-circle, Anim-simple

72. | BIFSConfig: BIFS Command

Ecran2, Jerusalem

73. | Anchor

Anchor, Frame1

74. | AnimationStream

Anim-rect, Anim-circle, Anim-simple

75. | Appearance

Bifs-deletenode, Bifs-2dfieldreplace1

76. | AudioBuffer

77. | AudioClip

22
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N° |Feature Reference of Test sequence and associated
method

78. | AudioDelay

79. | AudioFX

80. |AudioMix

81. | AudioSource Audiotest, Ifs

82. | AudioSwitch

83. | Background nist-enst/Bindable_Nodes/Background/*

84. Rar‘kgrnlmd?ﬂ

85. |Billboard nist-enst/Grouping_Nodes/Billboard/*

86. |Bitmap Ecran2, Updatetest, Transition

87. | Box Bifs-deletenode, nist-enst/Geometry/Box/*

88. | Circle Bifs-2dfieldreplace1, Ecran2,-Simple

89. | Collision nist-enst/Grouping_Nodes/Collision/*

90. | Color nist-enst/Geometric, Rroperties/Color/*

91. | Colorinterpolator Timestest, Anibut3

92.

CompositeTexture2D

Layout, CompesiteTexture2D

93.

CompositeTexture3D

94. |Conditional Ecran2¢Layout, Friday

95. |Cone Bifs<deletenode, nist-enst/Geometry/Cone/[
96. | Coordinate nist-enst/Geometric_Properties/Coordinatef*
97. | Coordinate2D Layout, Updatetest

98. | Coordinatelnterpolator

99. | Coordinatelnterpolator2D IBMCoordinatelnterpolator2Ds

100.| Curve2D Layout, Polygontest

101.| Cylinder Bifs-deletenode, nist-enst/Geometry/Cylinder/*
102.| CylinderSensor

103.| DirectionalLight PointLightPrimitive1-3D

104.| DiscSensor DiscSensorComplex

105.| ElevationGrid nist-enst/Geometry/ElevationGrid/*

106.| Expression

107.| Extrusion nist-enst/Geometry/Extrusion/*

108.| Face MinMaxFAP, Marco15, wow25, marco30, qp3vis,
expressions, emotions, opossum, allfaps
FAPMaxBitrate16, AllFaps_rlint, VisExp,
NoFAPMinMax, FAPDCT, FrameDCT

109.| Face (Multiple) FourFaces

110.| FaceDefMesh Any streams from 108 to 115

111.[ FaceDefTables Any streams from 108 to 115

112.| FaceDefTransform Any streams from 108 to 115

113.| FAP Any stream from 108

114.| FDP Any stream from 108

115.| FIT FIT

116.| Fog Scaling3D, nist-enst/Bindable_Nodes/Fog/*
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N° |[Feature Reference of Test sequence and associated
method

117.| FontStyle Scaling3D, Ecran2

118.| Form Form_spread, Form_spread2, Testform

119.[ Group Anchor, Ecran2, Layout

120.| ImageTexture Ecran2, Jerusalem, Pae_raise

121.| IndexedFaceSet Test2, Test3

122.| IndexedFaceSet2D Ifs

123.| IndexedLineSet

124.| IndexefLineSet2D Polygontest, Updatetest, Mosaic18

125.| Inline

126.| LOD

127.| Layer2D Bifs-2dfieldreplace1, Transition

128.|Layer3p Bifs-deletenode, Scaling3D

129.| Layout Jerusalem, Layout, Testlayout

130.| LineProperties Ecran2, Updatetest

131.| ListeningPoint

132.| Material Bifs-deletenode, Material3D

133.| Material2D Bifs-2dfieldreplace1, Ecran2

134.| MovieTexture Jerusalem, Friday, Av

135.| Navigationinfo nist-enst/Bindable_Nodes/NavigationInfo/*

136.[ Norma nist-enst/Geometric_Properties/Normal/*

137.| Norma|lnterpolator

138.| OrderedGroup Form_spread2, Pae_raise

139.| Orientgtioninterpolator Orientinterp3D

140. | PixelTegxture

141.| PlaneSensor

142.| PlaneSensor2D Slider, Valuator

143.| PointLight PointLightPrimitive1-3D

144.| PointSgt

145.| PointSgt2D PointSet2D, MovingPointFish2D

146.| PositionInterpolator Value_changed3d

147.| PositionIinterpelator2D Friday, Traj0

148.| ProximjitySensor2D ProxSensinterp2D, ProximitysensorSimple2D

149.| Proxin .tySUIIDUI

150.| QuantizationParameter QuantQPtest, QuantDefUse

151.| Rectangle Ecran2, Updatetest, Friday

152.| ScalarInterpolator Trans-group

153.| Script Scaling3D, SFColor01, Value_changed3d, Qtvr

154. Shape Bifs-deletenode, Ecran2, Jerusalem

155.| Sound

156.| Sound2D Audiotest, Ifs

157.| Sphere Bifs-InsertNodeStress

158.| SphereSensor
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N° |Feature Reference of Test sequence and associated
method

159.| SpotLight PointLightPrimitive1-3D

160.| Switch Ecran2, Jerusalem, Friday

161.| TermCap

162.| Text Ecran2, Jerusalem, Updatetest

163.| TextureCoordinate

164.| TextureTransform nist-enst/Geometric_Properties/TextureCoordinate/*

165.| TimeSensor Orientinterp3D, Jerusalem, Trans-group, Timestest

166.| TouchSensor Scaling3D, Ecran2, Jerusalem, Friday

167.| Transform Bifs-deletenode

168.| Transform2D Bifs-2dfieldreplace1, Ecran2

169.| Valuator Slider, Valuator

170.| Viewpoint Scaling3D, nist-enst/Bindable _Nodes/Viewpoint/*

171.| VisibilitySensor

172.|Viseme

173.| WorldInfo

174.|DEF / USE SFColor01, Ecran2, Jerusalem

4432 OD Feature List

Table 5— OD Test Suite Information

Feature Reference of Test sequence and associated
method

10D Anchor, Audiotest, Ecran2
OD Update (new) Ecran2, Jerusalem

OD Remove

ES Update (new)

ES Remove

IPMP Update

IPMP Remove

OD Update {modification)
ES Update . (modification)
OCl.descriptors

4
o

XN || AW~

©

—
©

RN RN
N[ —

IRl descriptors

QoS descriptors

—
®

Extension descriptors Ecran2, Slider
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4.4.3.3 Bitstreams

Table 6 — Test Sequence Providers and Reason for Existence

Name Provider Content
Anchor ENST Anchor node
Audiotest ENST Audiosource and Sound2d
Ecran2 ENST Medium size sample
Form_spread ENST Form node
Form_spread2 ENST Form node
Form_spread3 ENST Form-node
Updatetest ENST Updates
Transit ENST Layer2D as clipping etc...
Valuator ENST Valuator
Simple ENST Simple2D sample
Jerusalem ENST Medium size sample
Layout ENST Medium size sample
Pae_raise ENST OrderedGroup, updates and interactivity
Polygontest ENST Polygons and lines
Slider ENST Valuator...
Timestest ENST Colorlnterpolator
Trans-group ENST ScalarInterpolator
Testlayout ENST Layout
Testform ENST Form
Qtvr ENST Script, Valuator, Arb. Shape video
Friday ENST Medium size example
Traj ENST Positioninterpolator2D
Ifs ENST IndexedFaceSet2D
Anim-simple FT Animation of Transform2D.scale
Anim-rect FT Animation of Transform2D.translation and rotation
Anim-circle FT Animation of Transform2D.rotationAngle
Bifs-deletenpde FT Delete node on 3d nodes
Bifs-2dfieldrgplace1 FT Replace field on 2d nodes
Bifs-InsertNpdeStress FT Insert node
PointLightPr|imitive1—3D FT 3d lights
Orientlnterpr FT Orientation Interpolator
Material3D FT Material3D
Angle-8bit FT Quantization of angle
Normal-4bit FT Quantization of normal
Pos3d-4bit FT Quantization of position 3d
Scaling3D FT Script
SFColor01 FT Script
Value_changed3d FT Script
BB Optibase IndexedFaceSet
Biliard Optibase IndexedFaceSet
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Name Provider Content
Anibut3 ENST Colorinterpolator, OrderedGroup, Scalarinterpolator,
TimeSensor
Av ENST Sound2D, MovieTexture
Frame1 ENST Anchor, etc...
Imabut ENST Image button
Interleaved_2s ENST Interleaved MP4 file (onechunk is the non-interleaved
version)
Kang ENST Video with shape (static texture and shape)
Forme ENST Video with shape (static shape, moving textbre)
Oisgau ENST PlaneSensor2D, Video with shape (static tejkture,
moving shape)
Mospic18 ENST Background2D, Anchor, etc...
Moshpic41 ENST Background2D, Scalarinterpolator, PlaneSgnsor2D...
Slidgs2 ENST SlideShow
Facg¢setgalore ENST IndexedFaceSet2Dand’lots of updates on if.
Allupdates ENST Lots of updates encapsulated in Conditionals tied with
text buttons.
Interactive ENST Tests the ipteractive starting of media.
Metgo2 ENST Image-and text interactivity.
Paepopup ENST A Kind of popup menu.
Ultrdsimple ENST For the simple profile.
Update2 ENST & FI} A set of 17 sequences covering all types of jupdates
AABIphys1-80 HUT Tests Advanced AudioBIFS physical approach, nodes
DirectiveSound, AcousticScene, AcousticMaterial
AABiper1-76 ET Tests Advanced AudioBIFS perceptual appfoach,
nodes DirectiveSound, PerceptualParametgrs
4.5 |Advanced BIFS
4.5.1| Bitstream conformance
4.511 Conformance Requirements
BIFS gtreams shallcomply with the specifications in clause 9 of ISO/IEC 14496-1.
4512 Measurement procedure
Syntax of the BIFS stream shall meet the requirements of clause 9 of ISO/IEC 14496-1.
4.5.183 > Tolerance

There is no tolerance for bitstream syntax checking. The diagnosis is pass or fail.
4.5.2 Terminal conformance
4521

The terminal shall recover the BIFS Elementary Stream in the BIFS Decoding Buffer bit-exact as constructed
by the BIFS encoder.

4.5.2.2 Measurement Procedure

Conformance Requirements

The BIFS Access Units recovered from this conformance point shall be strictly identical to the Access Units
stored in the corresponding BIFS track in the test MP4 file.
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4.5.2.3 Tolerance

There is no tolerance. The diagnosis is pass or fail.

4.6 MPEG
4.6.1

-J

MPEG-J Conformance Points

®
_p| MPEG-J _L Class »| MPEG-J /o
Decoding Loader | .o Application | Devices
Buffer
MD API
NW API SG API RM API
Network Scene Graph Resource
Manager Manager Manager
MPEG-J ¢
Conformance Point Legend
Interface ...
Control
Y R i i data
Vérsion v
player | DMIF BIFS N Scene
Decoder Graph
B4ck D -
CHannel®q E : : — :
M Decoding Media Composition Compositor
C,,annel_> U ’ Buffers 1..n ’ Decoders’1..n — Buffers 1..n > and Renderer
X

Architecture
delivery med

elementary sfream similar to videogpaudio and other elementary streams.

This is de-md
"decodes" it.
data it is mad

The MPEG-J
Unit contains
decoded, the

e available to-the terminal.

shown in Figyre 2.

Figure 2 — MPEG-J Architecture with Conformance Point

Itiplexed and storéd)in MPEG-J Decoding Buffers. This buffer feeds the MPEG-J Decoder
In the case of class (Java byte code), decoding means loading, while for the object and

pf MPEG-J is explained iniISO/IEC 14496-1 subclause 11.2. MPEG-J data is defined and the
hanism explained in ISO/IEC 14496-1 subclause 11.4. MPEG-J data is delivered as an

which
other

Decoding ‘Buffer consists of MPEG-J Access Units defined in subclause. Each MPEG-J Access
eithersone class or one serialized object or one archive (a zip file) with a header. When
class file or the object data or the zip file is extracted and fed into the MPEG-J Class Loa

this is

Ter as

Bitstream conformance point for MPEG-J is:

e MPEG-J

Decoding

At a bitstream conformance point, bitstreams will be acquired for use in testing.

Terminal conformance point for MPEG-J is:

e MPEG-J
e MPEG-J

Decoding Buffer

API conformance

e Java Platform conformance
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An MPEG-J conformance point can be either an MPEG-J bitstream conformance point or an MPEG-J
Terminal conformance point. The MPEG-J bitstream conformance points deal with the syntactic aspects while
the MPEG-J terminal conformance points address the semantics.

4.6.2 Bitstream Conformance

Each bitstream shall meet the syntactic and semantic requirements specified in ISO/IEC 14496-1. This
subclause describes a set of tests to be performed on bitstreams. In the description of the tests it is assumed
that the tested bitstream contains no errors due to transmission or other causes. For each test the condition or
conditions that must be satisfied are given, as well as the prerequisites or conditions in which the test can be
applied. Note that the application of these tests requires parsing of the bitstream to the appropriate levels.
Parsing and interpretation of ODs is also required. In some cases of IPMP-protected data, de-scrambling may
be required befare the tests can be performed on non IPMP-related features

4.6.21 MPEG-J Conformance

4.6.21.1 Conformance Requirements

MPEG-J bitstreams shall comply with the specifications in ISO/IEC 14496-1 clause-11. The ferminal shall
strictly adhere to the syntax specified in 11.4.3.

Whern the bitstream carries classes, these classes shall only use the classes, interfaces, or AHI (Application
Progremming Interface) calls from the following:

1. MPEG-J APIs defined in the ISO/IEC 14496-1 (org.iso.*) for the relevant profile.

2. Java APIs supported by the underlying Java Platform for the relevant profile. These are (typically) in the
gva.* packages.

—

3. (Jasses or Interfaces carried in the bitstream.

Thesg classes shall obey the security rules defined in subclause 11.3.5 of ISO/IEC 14496-1.
4.6.2/1.2 Measurement procedure

Syntax of the bitstream shall meet the requirements;of subclause 11.4.3 of ISO/IEC 14496-1.
The dasses should compile with only the Java\Platform APIs and the MPEG-J APIs relevant to that profile.

Verifitation mechanism: The APl implementations should output a trace file for every bitstream. This trace
files ghould be compared to see if the behavior is the same in two implementations. This idea is|similar to the
dump| format used for BIFS.

Methofl packagename.classname.methodName with parameter parameter; parameter, parametersy. parameter,
was chlled

wherg: method _name is thé&\name of the method, parameter, is:

e value of the parameter - when it is a primitive data type

e tHe instancename - otherwise.
E.g. 4 method\foo(var,, var,) would print the trace

Methofl org.iso.mpeg.mpegj.foo with parameter var; var,

Excepfkilen packagename.exception name was thrown ( or )

Exception packagename.exception name was thrown or with parameter var;
4.6.2.1.3 Tolerance

There is no tolerance for bitstream syntax checking. The diagnosis is pass or fail.

4.6.3 Terminal Conformance

This subclause describes procedures to verify conformance of terminals. Each compliant decoder shall be
able to decode all compliant ISO/IEC 14496-1 streams within the subset of the standard defined by the
specified capabilities of the decoder.

All tests are performed using error free bitstreams. To test for correct interpretation of syntax and semantics,
test sequences covering a wide range of parameters shall be supplied to the decoder under test and its output
sequence shall be compared with the known expected output as described for the specific test sequence or
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bitstream. The comparison can be done, for example, by performing subjective evaluation, by verification of
the expected result, or by comparing the timing performance. Such tests are necessary but not sufficient to
prove conformance. They are helpful for discovering non-compliant implementations.

Tests are expected to be used for testing ISO/IEC 14496 decoders, including video and audio decoding, as it
is generally not practical to test system decoders (or ISO/IEC 14496-1 decoders) alone. Practical test results
depend on successful (or expected) output of the entire ISO/IEC 14496 decoder (systems, video, audio and
DMIF).

4.6.3.1 MPEG-J conformance

4.6.3.1.1 Conformance Requirements

e MPEG-J Pecoding and Loading specified in subclause 11.4 of ISO/IEC 14496-1.
e Semantids of the timestamps specified in sub subclause 11.4.2 of ISO/IEC 14496-1.

All the defin
followed.

4.6.3.1.1.1 PEG-J Decoding

The Decoding process of MPEG-J data involves two steps:

trictly

a. Recovering the access unit data (class, object, or zip file) from the bitsstream. This is input to the MPEG-J
Class Logder.

b. Loading:
o Ifthe data is a class file it is loaded according to the rules . specified in subclause 11.4 of ISO/IEC 14496-1.

e If the datp is a zip file the classes specified in the.header are loaded according to the rules specified in
subclause 11.4 of ISO/IEC 14496-1.

e If the data is neither a class or a zip file,\it’is made available according to the rules specifled in
subclause 11.4 of ISO/IEC 14496-1.

4.6.3.1.1.2 MPEG-J API conformance

The terminal |shall implement all the APIs that are defined or normatively referenced by ISO/IEC 14496-1 for
the relevant grofile.

4.6.3.1.1.3 Java Platform conformance

The Terminal shall implement.the Java Platform according to the profile. This is further elaborated in Anhex A
and in the Jaya Technology\Test Suite Development Guide.

4.6.3.1.2 Measurement procedure

The recovered MPEG-J data (classes, objects, or zip files) shall be compared bit-wise with the original dFta.

The terminal [shall strictly adhere to the class/interface definition in subclause 11.5 of ISO/IEC 14496-]I. For
e.g., the class/interface names, method signatures, variable (if any) names and types, constant names and
values shall be as defined.

The measurement procedure for Java Platform conformance is described in detail in Annex E and in the Java
Technology Test Suite Development Guide.

4.6.3.1.3 Tolerance

There is no tolerance. The diagnosis is pass or fail.

4.7 MP4 File Format
4.71 Writing

If an atom defined in this specification is written, it must be formatted to this specification.
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A valid MP4 file with no tracks has at least: moov, mvhd. If it is a presentation or the target of an OD URL, an
iods is required, containing an IOD or OD respectively. Only MP4 files used in editing (as the target of a data
reference URL) may lack the IOD.

Any track must contain: trak, tkhd, mdia. A mdia must contain mdhd, hdIr, and minf. A minf must contain a
suitable media header, a dinf and a stbl. dinf must contain dref; and a stbl must contain stsd, and if there are

any samples, an stts, stsz, stco, stsc.

The s
Exten
Track

ample table entries must be consistent about the number of samples in a track.
sions should use the UUID mechanism.

identifiers must be unique within the file.

The
data
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A pre
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ntainment hierarchy deftined In the specification must be followed. Very few atoms (for €

marked reserved should be written to the standard value.
sentation must contain at least a BIFS track, referenced by the IOD (as in the systéms speg
Reading

der shall be able to scan an atom-formatted file, with any atoms types in-it (standard or n
ncludes atoms with UUID and length escapes (extended length and indefinite length).

| atoms within this specification, the structure must be decoded-and the correct behavior
that there is no normative handling of UUID atoms. Note that’the version field of ator
ed; unrecognized versions of atoms should be treated as unknown atoms, as a change in

ve URLs in data references must be accepted; there ‘are no normatively required access
ite URLSs, therefore a reader is free to reject MP4. files which use access methods it does n
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ble for a system to deliver the presentation_correctly while ignoring them. A compliant rea
pgnized atoms (both those using compactand UUID types).

marked reserved should not be checked on reading; any value should be accepted.
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ual-object bitstream collection” is a set of bitstreams that represent all the layers of one VO

ual-clip_bitstream collection" is a set of bitstreams that represent all the layers of all the
g a video clip.

prm'decoder’ means ISO/IEC 14496 video decoder or ISO/IEC 14496 scalable still texture
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display process or composition, which are outside the scope of this standard. The output of a decoder is
specified in clause 7 of ISO/IEC 14496-2.

A bitstream is the input to a single elementary stream decoder. This input may not be accessible in a
production decoder.

The test output from a decoder is the VO obtained by combining the outputs of the elementary stream
decoders for the layers of the VO in accordance with the decoder description of ISO/IEC 14496-2. This VO is
extracted from the decoder prior to composition. This output may not be accessible in a production decoder.

The term ‘reference software decoder’ means one of the two software decoders contained in ISO/IEC 14496-5
It is possible to use this software to test and verify that some of the requirements specified in ISO/IEC 14496-2
are met by the bitstream.
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If any statement stated in this subclause accidentally contradicts a statement or requirement defined in
ISO/IEC 14496-2, the text of ISO/IEC 14496-2 prevails.

The following subclauses specify the normative tests for verifying compliance of video bitstreams, visual-
object bitstream collections, visual-clip bitstream collections, video decoders and scalable still texture object
decoders. Those normative tests make use of test data (bitstream test suites) provided as an electronic annex
to this document, and of a reference software decoder specified in ISO/IEC 14496-5 with source code

available in electronic format.

5.2 Definition of visual bitstream compliance

An ISO/IEC 14496 video bitstream is a bitstream that implements the specification defined by the normative
clauses of ISO/IEC 14496-2 (including all normative annexes of ISO/IEC 14496-2).

A compliant
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decoding operations shall be performed with the full arithmetic precision specified in ISO/IEC 14496-2.

these

This second requirement is necessary to guarantee that only compliant decoders will produce images that
have optimum quality.

With this requirement on ISO/IEC 14496-2 encoders, any compliant decoder decoding a bitstream generated
by a compliant encoder will normally reconstruct images of higher quality, compared to the images
reconstructed from the same bitstream by a non-compliant decoder.

5.2.3.2 Encoder recommendations

It is strongly recommended that video encoders capable of producing P-pictures implement the note of
subclause 7.4.4 of ISO/IEC 14496-2. Failure to implement this recommendation may cause significant
accumulation of mismatch between the reconstructed samples produced by the hypothetical decoder sub-loop
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embedded within an encoder and those produced by a (downstream) decoder using the coded bitstream
produced by the encoder.

5.2.3.3 Restrictions on the Operation of the Reference Software

The reference software decoder contained in ISO/IEC 14496-5 implements the full elementary stream syntax
defined in ISO/IEC 14496-2. For visual_object_type == “video ID”, the reference software begins decoding a
bitstream at the video_object_start_code. For visual_object_type == “still texture ID”, the reference software
begins decoding a bitstream beginning with StillTextureObject(). It does not, however, implement the following

additional restrictions defined by ISO/IEC 14496-2:

verification of the constraint imposed on VBV, VCV and VMV, and

o profilesandlevels-

In addlition, the buffer intercept method defined below is not implemented by this software.

5.3 |Procedure for testing bitstream compliance

A bitgtream, visual-object bitstream collection or visual-clip bitstream collection that-Claims compliance with
this sfandard shall pass the following normative test:

Wher] processed by the reference software decoder, the bitstream, visual-object bitstream collection or visual-
clip Hitstream collection shall not cause any error or non-conformance(messages to be reported by the
decoder. This test shall be applied only to bitstreams that are known<¢te be free of errors introduced by
transl'\ission.

Succgssfully passing the reference software decoder test only. provides a strong presumpgtion that the
bitstrgam under test is compliant, i.e. that it does indeed> meet all the requirements| specified in
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er.

FC 14496-2 contains several informative\recommendations. When testing a bitstream for
ful to test whether or not the bitstreantfollows those recommendations.

eck correctness of a bitstream it is necessary to parse the entire bitstream and to 4

fier does not necessarily-perform all stages of the decoding process described in ISO/IE
to verify bitstream cofrectness. Many tests are performed on syntax elements in a state pri
he processing stages. However, some arithmetic may need to be performed on combinati
nts.

fier which does perform the IDCT transform and calculates the reconstructed samples mus
arithmetie‘precision requirements specified in ISO/IEC 14496-2. In addition, the IDCT of 4
be an-embodiment of the saturated mathematical integer-number IDCT specified in
EC _14496-2 (a software implementation using 64-bit double-precision floating-point is suffic

Perfo

pnal tests may be necessary to check more thorgughly that the bitstream implements properly all the
requitements specified in ISO/IEC 14496-2. These complementary tests may be performed usin

g other video
nce software

compliance, it

xtract all the

ctic elements and other values derived from those syntactic elements and used by the dec¢ding process
specified in ISO/IEC 14496-2 (e.g.\op_height).

C 14496-2 in
pr to their use
pns of syntax

t comply with
uch a verifier
Annex A of
ent).

'ming the IDCT and calculating the reconstructed samples in a verifier, although not neces

pary, is useful

for se

veral reasons:

- It allows to test the subjective quality of the reconstructed frames. ISO/IEC 14496-2 does not put any
requirement on subjective quality, but it is desirable that an encoder generates bitstreams for which the
subjective quality of reconstructed frames is as good as possible.

- Checking the output of the IDCT can provide an indication of whether or not the encoder that produced the
bitstream observed the recommendation of the note in subclause 7.4.4 of ISO/IEC 14496-2.

If a bitstream contains a P-VOP with many occurrences of coded blocks of DCT coefficients (i.e., blocks that
are not all zeros) for which the output of the reference IDCT is all zeros, then the encoder that produced the
bitstream can be suspected of not implementing this important recommendation.

The best chance to discover this problem is when a still image (with no motion at all and no noise) is encoded.
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5.4 Definition of visual decoder compliance

In this subclause, except where stated otherwise, the term 'bitstream' means compliant ISO/IEC 14496 visual
bitstream (as defined in this part of ISO/IEC 14496) that has the profile_and_level_indication corresponding to
the profile-and-level combination considered for the decoder.

Compliance of an ISO/IEC 14496-2 decoder is defined only with regard to a legal profile-and-level
combination, as specified in clause 9 of ISO/IEC 14496-2. The decoder shall decode the VOPs of the test
bitstreams within the VOP time period indicated in the bitstream (VOP_time_increment). The decoder shall
reconstruct I-, P-, B- and S(GMC)-VOPs and sprites within +/-1 pixel difference compared with that generated
by the reference software. Additionally the arithmetic accuracy without IDCT of the decoder shall be identical
to that of the reference software except for the warping funct|on of perspectlve warping used for the decodmg

nithin the

VOP time petfiod.

The test bitstfeams shall stress the decoders by the parameters specified in the profile and level forexgmple,
Max bitrate, MaxObjects, , Max unique Quant Tables, Max VMV occupancy, Max VCV occupancy, Max VBV
occupancy, Max video packet length, Max sprite size, Wavelet restrictions, and Combination. of tools (el.g, bi-
directional prediction with 8x8 MC for all MBs in B-VOP).

NOTE — A dompliant decoder may be a special-purpose hardware decoder or a software decoder on [a fast
enough generlal-purpose processor dedicated to the operation of the software decoder.

The normatije tests that a decoder shall pass in order to claim compliance with a given profile-and-level
combination are specified in clause 5.5. A decoder can claim compliance with regard to several profilg-and-
level combinptions if and only if it passes the normative tests definedfor each of the profile-and-level
combinations

Only a decodgr that passes the conformance test for a given profile-and-level may be called “ISO/IEC 14496-2
Profile@Levdl decoder” or simply “Profile@Level decoder” (e.g.,c@nISO/IEC 14496-2 MP@L2 decoder).

In the followihg text, decoder compliance is always considered with regard to a particular profile-ang-level
combination, feven when this is not specifically mentioned.

A compliant|decoder shall implement a decoding ‘process that is equivalent to the one specified in
ISO/IEC 14496-2 and meets all the general requirements defined in ISO/IEC 14496-2 that apply for the
profile-and-lejel combination considered, and if it.cah decode bitstreams with any options or parametergs with
values permifted for that profile-and-level combination. The permitted options and parameter range forl each
profile-and-lejel combinations are defined in [SO/IEC 14496-2 (clause 9, Annex G and Annex N).

A decoder which implements only a subset of the options or ranges of syntax and semantics for a|given
profile-and-lejel combination is not a_compliant decoder for that profile-and-level, even if it passgs the
normative tepts specified in clause 5.5. In effect such a decoder would not be capable of decoding all
compliant bitgtreams of the considered profile-and-level combination.

In the folloying subclauses’the term ‘reference decoder means the reference software decoder
(ISO/IEC 144{96-5).

The referenqe decodern‘is a decoder that implements precisely the decoding process as speciffed in
ISO/IEC 14496-2.,The IDCT function that shall be used when running the reference decoder is thg very
accurate approximation of the mathematical saturated integer-number IDCT specified in Annex|A of
ISO/IEC 14496~2/0btained by implementing IDCT with double-precision arithmetic.

Except for possible mismatches caused by ambiguous half-values rounding at the output of the IDCT and
IDWT functions, the output of the reference decoder (reconstructed samples) is defined unambiguously by
ISO/IEC 14496-2.

Fundamental requirement areas for decoders are listed in the following subclauses.

5.4.1 Requirement on arithmetic accuracy in video objects (without IDCT)

With the exception of IDCT, the specification of ISO/IEC 14496-2 defines the decoding process absolutely
unambiguously. IDCT may yield different results among different implementations. The requirements on the
accuracy of the IDCT used by a compliant decoder are specified in Annex A of ISO/IEC 14496-2.

Although unambiguously defined using integer arithmetic, the process of perspective warping (Cf.
subclause 7.8.5 of ISO/IEC 14496-2) may require the usage of floating point registers for implementation. The
decoder shall calculate the warping functions for perspective warping (i.e. F(i, j), G(i, j), F(is, jc), and Gg(i;, jc)
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for the no_of sprite_point == 4 case defined in subclause 7.8.5 of ISO/IEC 14496-2) within +/-1 difference
compared with the values obtained using the integer arithmetic defined in ISO/IEC 14496-2.

There is a requirement that for a block that contains no coefficient data (i.e. if pattern_code[i] is zero, or if the
macroblock is skipped) the sample domain coefficients f[x][y] for the block shall all take the value zero (Cf.
subclause 7.4.4 of ISO/IEC 14496-2).

Therefore, the following is a the requirement on the arithmetic accuracy of the decoder:

When a coded picture is decoded from a bitstream, for each 8x8 block of the coded picture that is "not-coded"
or that contains only zero DCT coefficients, a compliant decoder shall produce reconstructed samples
numerically identical to those produced by the reference decoder when the reference frames used by both
decoders are numerically identical. A decoder that reconstructs one sample with a value different from that
reconftructed by the reference decoder jor the same sample Is not a compliant decoder.

les when the
cal reference

In otH
IDCT
frameg

5.4.2
Wher

er words, all compliant decoders shall produce numerically identical reconstructed samg
is applied only to blocks of zero coefficients (assuming that they use numerically ident
S).

Requirement on arithmetic accuracy in video objects (with IDCT)
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a bitstream contains some 8x8 blocks with non-zero DCT coefficients; the output of
decoder may differ from the output of the reference decoder. However, because of the accuracy
on thg IDCT transform used by the decoder, there exist some accuracy, fequirements on th
compliant ISO/IEC 14496 video decoder.

The [DCT used in a compliant decoder shall meet all theZrequirements defined in

a)

-

Annex A of

ISO/EC 14496-2.
Annex A of ISO/IEC 14496-2 defines additional requirements@bove those defined by the IEEE Std 1180-1990
standprd. In order to claim that the IDCT transform used.by the decoder conforms to the specification of
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item (1) of subclause 3.2 of the IEEF specification, the last sentence is replaced by: <
000 (one million) blocks each shouldbe generated for (L=256, H=255), (L=H=5) and (L=384,

b text of subclause 3.3 of the \EEE specification is replaced by : <<For any pixel location, t
not exceed 2 in magnitude.~Fhére is no other accuracy requirement for this test.>>

F be the set of 4096 blocks Bi[y][x] (i=0..4095) defined as follows :
a) Bi[0][0] =i - 2048
b) Bi[7][7] =, 1NEBI[0][0] is even, Bi[7][7] = O if Bi[0][0] is odd
c) All othier'coefficients Bi[y][x] other than Bi[0][0] and Bi[7][7] are equal to 0

hch block-Bi[y][x] that belongs to set F defined above, an IDCT that claims to conform to the
hex A of ISO/IEC 14496-2 shall output a block fly][x] that as a peak error of 1 or less cor
nce saturated mathematlcal mteger-number IDCT f||(x y). In other words, | f[y][x] f|’|’(x y)|
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presumption that the IDCT transform is compliant, i.e. that it does meet all the requirements specified in
Annex A of ISO/IEC 14496-2. Additional tests may be necessary to check more thoroughly that the IDCT
implements properly all the requirements and recommendations specified in Annex A of ISO/IEC 14496-2.

54.3

Requirement on arithmetic accuracy in scalable still texture object (without IDWT)

In decoding of scalable still texture object, there is a requirement that if a wavelet transfrom contains no
coefficient data , the sample domain coefficients f[x][y] for the frame shall all take the value zero.

Therefore, when a coded image is decoded from a bitstream, if the encoded image only contains only zero
DWT coefficients, a compliant decoder shall produce reconstructed samples numerically identical to zero.
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5.4.4 Requirement on arithmetic accuracy in scalable still texture (with IDWT)

In decoding of a scalable still texture , when a bitstream contains some nonzero wavelet coefficients, the
output of a compliant decoder may differ from the output of the reference decoder. However, because of the
accuracy requirements on the IDWT transform used by the decoder, there exist some accuracy requirements
on the output of a compliant ISO/IEC 14496 scalable still texture decoder.

The IDWT used in a compliant decoder shall meet all the requirements defined in Annex A of
ISO/IEC 14496-2.

In order to claim that the IDWT transform used by the decoder conforms to the specification of Annex A, the
IDWT transform shall comply with Annex A.

5.4.5 Requjrement on output of the decoding process and timing
the decoding process is specified by subclause 7.13 of ISO/IEC 14496-2.

The output off
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Hisplay process at intervals of 1/(2 * frame_rate).
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D/IEC 14496-2.

e lists some of the recommendations.

bnded that a compliant decoder be able to fesume the decoding process as soon as po
In most cases it is possible to resumexdecoding at the next start code or resynchroni

bnded that a compliant decoder be-able to perform concealment for the macroblocks or
hich all the coded data has not béen received.

Hure to test decoder compliance

In this subclause, except where stated-etherwise, the term 'bitstream' means compliant ISO/IEC 14496
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defined in this document), that has the profile_and_level_indication corresponding to the p

and-level conpbination for which'conformance of the decoder is considered.

5.5.1 Static

Static tests of

this test can
available.

It may not be

tests

a video décoder requires testing of the reconstructed samples. This subclause will explai
be accomplished when the reconstructed samples at the output of the decoding proces

ed B-
bliant.

ement that a compliant decoder outputs the reconstructed samples at.the rates speciffed in
13 of ISO/IEC 14496-2.

bld be

ations

ssible

sation

video

video
rofile-

N how
s are

p033|ble to perform this type of test with a productlon decoder. In that case this test shouijld be

performed b

Llle llldlluldblulel uurlng llle Ueblgll dllu UGVCIU[)IHCII[ plldbe

Static tests are used for testing the arithmetic accuracy used in the decoding process.

There are two sorts of static tests.

- The static tests that do not involve the use of IDCT, IDWT or sprite warping, in which case the test will check
that the values of the samples reconstructed by the decoder under test shall be identical to the values of the
samples reconstructed by the reference decoder when the reference frames used by both decoders are
numerically identical.

- The static tests that involve the use of IDCT, IDWT or sprite warping, in which case the test will check that
the peak absolute error between the values of the samples reconstructed by the decoder under test and the
values of the samples reconstructed by the reference decoder shall not be larger than 2 when the reference
frames used by both decoders are numerically identical.
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5.5.2 Dynamic tests

Dynamic tests are applied to check that all the reconstructed samples are output to the display process and
that the timing of the output of the decoder's reconstructed samples to the display process conforms to the
specification of subclause 7.13 of ISO/IEC 14496-2, and to verify that the decoder buffer verifier models (as
defined by Annex D of ISO/IEC 14496-2, VBV, VCV and VMV specification) are not violated when the bits are
delivered at the proper rate.

5.5.3 Specification of the test bitstreams

This subclause provides the list of specifications that are used to produce the bitstream test suites for testing
decoder compliance. Tests are defined in the following categories:

a) General

b) Shape coding

c) Sgalability

d) Efror resilience

e) Sgalable still texture
f) Sprites

Not all the decoder requirements are covered by these tests, but tests/for the most fundamental decoder
requitements are believed to be covered by this test suite specification~These tests include :

1. Geperal static tests:
Bitstreams using all the possible coding options permittéd by ISO/IEC 14496-2.
2. Memory bandwidth dynamic tests:

Bitstreams with all macroblocks predicted with, average (bi-directional) prediction, with half-sample
interpolation in both the horizontal and vertical directions, for both the luminance and|chrominance
blocks if possible, using smallest possible(prediction blocks and accessing as many diff¢grent samples
of the reference pictures as possible.

3. VLLC/FLC decoding static tests:

Bitstreams using all the possible, events within a table.

4. Bit$ and Symbol distribution (burst)-dynamic tests:

Bitstreams containing very irregular distribution of bits or symbols.

To tept a decoder for conformance with regard to a particular profile-and-level combination, a pitstream test
suite [can be made according to this specification. Each bitstream of the test suite must have its
profile_and_level_indication corresponding to the profile-and-level combination considered for|the decoder,
and nust be fully compliant with ISO/IEC 14496-2.

Whern a bitstream requires the use of an option or parameter value not permitted with the pr¢file-and-level
combjnation_considered (e.g., B-VOPs in the case of Simple Profile), the test bitstream must bg omitted from
the bifstream‘test suite.

All thie \bitstreams in the test suite must be such that the output of the non-saturated infeger number
mathematical IDCT, as defined in Annex A of ISO/IEC 14496-2, has values within the range [-384, 383] for
each coded block.

A set of test bitstreams constructed according to selected cases of those specifications is provided in an
electronic annex that forms an integral part of this part of 14496. These bitstreams constitute normative test
suites that must be used to verify conformance of decoders. The test suites are described in the subclause
below.

5.5.3.1 Test Bitstreams — General

In this subclause the number of MB/s allowed is determined by the VCV model as defined in Annex D of
ISO/IEC 14496-2.
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5.5.3.1.1 Test bitstream #GE-1

Specification: A series of consecutive B-VOPs with all macroblocks using bi-directional interlaced prediction.
Number of MB/s and bitrate are the maximum allowed for the profile-and-level combination. Half-sample
interpolation in both the horizontal and vertical directions, for all luminance and chrominance blocks.

Functional stage: prediction bandwidth

Purpose: Check that the decoder handles the worst case of prediction bandwidth. Reference VOP buffers
organized progressively (interleaved fields) and macroblocks stored in contiguous address page segments
would have the greatest penalty. Effective filtered block size is 16x8 for luminance and 8x4 for chrominance.

5.5.3.1.2 Test bitstream #GE-2

rofile-
pitrate

€ maximum number o
and-level combination, using long VLC’s (not via escapes) as much as possible. Number of MB/s and

Specification: iistream with a as large as

are the maxirhum allowed for the profile-and-level combination.

Functional sfage: VLD

Purpose: CHeck that decoder works in this situation. A large B-VOP located after several smaller ¢oded

VOPs can cafch a decoder off guard.
5.5.3.1.3 Test bitstream #GE-3

Specificatio
bottom field g
level combina
both luminan

Functional s

kage: prediction bandwidth

. A series of consecutive interlaced coded P-VOPs with all maefeblocks using both to
f the reference VOP. Number of MB/s and bitrate are the maximum allowed for the profile

ce and chrominance blocks.

Purpose: Ch
maximum in

5.5.3.1.4 Test bitstream #GE-4

Specification: A bitstream with all macroblock_type transitions progressive and interlaced coded VOPs.

Functional s

bck that the decoder handles the worst case of prediction bandwidth. Prediction bandwidth
his mode due to the small block sizes and two prediction sources.

age: parser

b and
-and-

tion. Maximize number of half-sample prediction in both the harizontal and vertical directions, for

sata

Purpose: Check that decoder handles all scenarios in parsing tree.

5.5.3.1.5 TIst bitstream #GE-6

Specification: A bitstream with many different combinations of values for top_field_first, f_codes, quant] type,
vop_coded, |vop_rounding_type, tintra_dc vic_thr, alternate vertical _scan_flag, variable numbefs of

consecutive
matrices. lde|
toggled from

Functional s

Purpose: Ch

tage: parset and control

coded B-VOPs, coded P-VOPs and coded I-VOPs with downloaded quantization wei
ally the bitstream ,should contain all possible legal combinations. Various syntax switche
VOP-to-VOP,

bck thatdecoder handle all scenarios.

5.5.3.1.6 Tfst bitstream #GE-8

ghting
s are

Specification: All possible VLC’s symbols and IDCT mismatch. Mismatch and saturation.

Functional s

tage: parser ; IDCT accuracy

Purpose: Test that decoders has included the complete VLC tables and implements mismatch control.
5.5.3.1.7 Test bitstream #GE-9

This test has

been removed from the test suite specification.

5.5.3.1.8 Test bitstream #GE-10

Specification: Bitstream with only intra macroblocks using only the DC coefficient and predicted macroblocks
having no DCT coefficients. Reconstructed motion vectors used for predicting both luminance and
chrominance have all possible combinations of half-sample and full-sample values, both for the horizontal and
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the vertical coordinates, and all those combinations are used for each prediction mode in both progressive
and interlaced coded VOPs.

Functional stage: MCP

Purpose: Check that decoder implements motion compensation stages with full accuracy in all cases. Except
for reconstruction of Intra DC blocks, the test does not involve other decoder functions such as IDCT, inverse
quantization and mismatch control. When a static decoder test is performed using the static test technique
described in this document, the decoder under test shall reconstruct samples identical to those reconstructed
by a reference decoder for all predicted macroblocks.

5.5.3.1.9 Test bitstream #GE-11
Specification- Flat distribution of VI C events (worst case for constant rate symbalic VI [D's) on B- and P-

VOPSY. Number of MB/s and bitrate are the maximum allowed for the profile-and-level combinatiop.
Functional stage: VLD

Purpose: Check that decoder does not rely on statistically low count of symbols over<global greas to meet
real-time constraints.

5.5.3/1.10 Test bitstream #GE-12

Specification: Bursty case for number of bits per macroblock with different burst location within VOP (top,
bottom), followed by Bi-directional macroblocks. All motion vectors with half;sample components] Macroblocks
outside the burst concentration have all bi-directional prediction. Numper, of MB/s and bitrate are the maximum
allowgd for the profile-and-level combination. Half-sample in both-the horizontal and vertigal directions,
lumingnce and chrominance blocks. Maximize number of prediction blocks required to feconstruct a
macroblock.

Functional stage: VLD and prediction bandwidth
Purp¢se: Check that decoder does not rely upon statistically small number of coded bits over lodal areas.
5.5.3/1.11 Test bitstream #GE-13

Specification: A series of consecutive progressively coded P-VOPs. As many half-sample cqmponents as
possible in both the horizontal and vertical directions, luminance and chrominance blocks. Number of MB/s
and Ritrate are the maximum allowed for\the profile-and-level combination. Maximize number] of prediction
block$ required to reconstruct a macroblock.

Functional stage: prediction bandwidth

Purppse: Check that decoderhandles largest prediction bandwidth with progessively coded P-VOPs. This
test i§ somehow similar to Test bitstream #3, except that it uses progressive VOPs.

5.5.3.1.12 Test bitstream#GE-14

Specification: A bitstream with a series of consecutive progressively coded B-VOPs with |bi-directional
macrIbIock motion-\compensation. Sequence contains many consecutive B-VOPs. Number [of MB/s and
bitrat¢ are the maximum allowed for the profile-and-level combination. Use half-sample predicti¢n in both the
horizgntal and-vertical directions, for all luminance and chrominance blocks. Maximize number of prediction
blocks required to reconstruct a macroblock.

Functional stage: prediction bandwidth

Purpose: Check that decoder can cope with this case of worst case bandwidth. This test is somehow similar
to Test bitstream #1, except that it uses progressive VOPs.

5.5.3.1.13 Test bitstream #GE-16

Specification: Short header bitstream. Luminance sample rate and bitrate are the maximum allowed for
ITU-T H.263 bitstream.

Functional stage: overall
Purpose: Check that decoder can decode short header (ITU-T H.263) bitstreams.
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5.5.3.1.14 Test bitstream #GE-18

Specification: Low delay sequence with skipped VOPs. Number of MB/s and bitrate are the maximum

allowed for th

e profile-and-level combination.

Functional stage: controller

Purpose: Check that decoder is capable of decoding low delay mode and knows how to recognize and deal
with skipped VOPs and buffer underflows in the VBV model.

5.5.3.1.15 Test bitstream #GE-19

Specification: A bitstream implementing a test close to the IEEE 1180 IDCT mismatch test, to test the
decoder's IDCT statistical accuracy. Can be done using I-VOPs with a flat custom quantization matrix with all

16, and a qu

Functional s

Purpose: Ch

5.5.3.1.16 TI

Specificatio
amplitude co
and DCT coe
profile-and-le

ntizer value of 1. Use whatever number of VOPS are required 1o satisfy statistic count. Nofe that
because of s}turation in [0, 255], the test cannot emulate exactly the IEEE 1180 IDCT test.

age: IDCT
bck IDCT decoder accuracy. This is not a drift test since all macroblocks are of type Intra.
st bitstream #GE-20

: Bitstream causing maximum saturation of the inverse quantization by creating the gr
mbinations of macroblock quantization (quantizer value 31), visual- weighting matrix (valy
fficient (value 2™ or 2”"3), where n is the maximum allowed number of bits per pixel f
vel combination. MPEG-2-style quantisation is used.

Functional stage: inverse quantization

Purpose: Tdg

patest
e 2"),
br the

st that decoder implements properly the saturation<of the inverse quantization (before the

mismatch co

trol).

5.5.3.1.17 Test bitstream #GE-21

Specificatio
amplitude co
and DCT cogq
profile-and-le

: Bitstream causing maximum saturation of the inverse quantization by creating the gr
mbinations of macroblock quantization (quantizer value 31), visual weighting matrix (valu
fficient (value 2" or 2”"3), where n is\the maximum allowed number of bits per pixel f
vel combination. H.263-style quantisation is used.

Functional sfage: inverse quantization

Purpose: T¢g

patest
e 2"),
br the

st that decoder implements:\properly the saturation of the inverse quantization (before the

mismatch co

trol).

5.5.3.1.18 Te¢st bitstream #GE-22

Specification: Bitstream causing large positive sample domain coefficients fly][x] (e.g., 255) added to
predicted vallies p[y][x] (e.g.{255), or large negative sample domain coefficients f[y][x] (e.g., -256) adq
small predictgd values p[y][x].(e.g., 0).

Functional

tage: addition of the output of IDCT f[y][x] to the predicted values p[y][x] and saturation

result to the range [03:2"].

Purpose: Tept that'decoder implements properly the addition of the output of IDCT f[y][x] to the pre
values p[y][x]|and saturation of the result to the range [0, 2"].

large
ed to

pf the

Hicted

5.5.3.1.19 Test bitstream #GE-23

Specification: A bitstream with |-, P- and B-VOPs, with motion vectors that are as large as permitted by the
profile-and-level combination.

Functional stage: reconstruction of motion vectors, MCP, control

Purpose: Check that decoder implements motion compensation properly when motion vectors are very large.
5.5.3.1.20 Test bitstream #GE-24

Specification: A bitstream with quantizer matrices (intra and non-intra, and if permitted, chroma matrices too).
Matrices are not symmetrical (e.g., matrix coefficients are random numbers in the range [1, 2"). If permitted,
use of both scanning orders.
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Functional stage: quantizer matrix download, matrix scanning.

Purpose: Check that decoder can download properly quantizer matrices and that it uses of correct scanning
of the matrices (i.e. not transposed).

5.5.3.1.21 Test bitstream #GE-25

Specification: A bitstream in which the output of the non-saturated integer number mathematical IDCT f’ (x,
y), as defined in Annex A of ISO/IEC 14496-2, has large absolute values but values within the range [-2”-2”'7,
2"+2”'1—1] for each coded block, where n is the maximum allowed number of bits per pixel for the profile-and-
level combination.

Functional stage: IDCT

Purpése: Check that IDCT decoder accuracy meets the requirements defined in Annex A of [SP/IEC 14496-
2. The peak error for a compliant decoder shall be less or equal to than 2 when decoding this, bifstream. Note
that for blocks where f’ (x, y) has values within the range [-300, 300], decoders that have‘a)pedk error larger
than 1 may not be compliant with the IEEE 1180 IDCT specification.

5.5.3/1.22 Test Bitstream #MHH-1

Specification: This bitstream exercises all different horizontal half-pely'motion vectof values for
vop_frode_forward =1. The vertical motion displacement toggles between 0 and 1 half-pels.

Functional stage: Motion vector decoding; motion compensation.

Purp¢se: To check that for vop_fcode_ forward=1 the decoder propeérly handles the full range pf Px, MVDx,
and MIVx for 16x16 block size half-pel motion compensated rectangular P-VOPs.

5.5.3.1.23 Test Bitstream #MHH-2

Specification: This bitstream exercises all different horizontal half-pel motion vectof values for
vop_ftode forward =2. The vertical motion displacementitoggles between 0 and 1 half-pels.

Functional stage: Motion vector decoding; motion compensation.

Purpose: To check that for vop_fcode forward=2-the decoder properly handles the full range pf Px, MVDx,
and MIVx for 16x16 block size half-pel motion compensated rectangular P-VOPs.

5.5.3./1.24 Test Bitstream #MHH-3

Specification: This bitstream exercises all different horizontal half-pel motion vectof values for
vop_frode_forward =3. The verticahmotion displacement toggles between 0 and 1 half-pels.

Functional stage: Motion vector,decoding; motion compensation.

Purp¢se: To check that for vop_fcode forward=3 the decoder properly handles the full range pf Px, MVDx,
and MIVx for 16x16 blocksize half-pel motion compensated rectangular P-VOPs.

5.5.31.25 Test Bitstream #MHH-4

Specification: (This bitstream exercises all different horizontal half-pel motion vectof values for
vop_ftode forward =4. The vertical motion displacement toggles between 0 and 1 half-pels.

Functional stage: Motion vector decoding; motion compensation.

Purpose: To check that for vop fcode forward=4 the decoder properly handles the full range pf Px, MVDx,
and MVx for 16x16 block size half-pel motion compensated rectangular P-VOPs.

5.5.3.1.26 Test Bitstream #MHH-5

Specification: This bitstream exercises all different horizontal half-pel motion vector values for
vop_fcode_forward =5. The vertical motion displacement toggles between 0 and 1 half-pels.

Functional stage: Motion vector decoding; motion compensation.

Purpose: To check that for vop_fcode_forward=5 the decoder properly handles the full range of Px, MVDx,
and MVx for 16x16 block size half-pel motion compensated rectangular P-VOPs.

5.5.3.1.27 Test Bitstream #MHH-6

Specification: This bitstream exercises all different horizontal half-pel motion vector values for
vop_fcode forward =6. The vertical motion displacement toggles between 0 and 1 half-pels.
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Functional stage: Motion vector decoding; motion compensation.

Purpose: To check that for vop_fcode forward=6 the decoder properly handles the full range of Px, MVDx,
and MVx for 16x16 block size half-pel motion compensated rectangular P-VOPs.

5.5.3.1.28 Test Bitstream #MHH-7

Specification: This bitstream exercises all different horizontal half-pel motion vector values for
vop_fcode_forward =7. The vertical motion displacement toggles between 0 and 1 half-pels.

Functional stage: Motion vector decoding; motion compensation.

Purpose: To check that for vop_fcode_forward=7 the decoder properly handles the full range of Px, MVDx,
and MVx for 16x16 block size half-pel motion compensated rectangular P-VOPs.

5.5.3.1.29 Test Bitstream #MVH-1

Specification: This bitstream exercises all different vertical half-pel motion vector~valueg for
vop_fcode_fgrward =1. The horizontal motion displacement toggles between 0 and 1 half-pels.

Functional sfage: Motion vector decoding; motion compensation.

Purpose: To|check that for vop_fcode forward=1 the decoder properly handles the full'range of Py, NIVDy,
and MVy for 16x16 block size half-pel motion compensated rectangular P-VOPs.

5.5.3.1.30 Test Bitstream #MVH-2

Specification: This bitstream exercises all different vertical half-pel)' motion vector valueg for
vop_fcode_fgrward =2. The horizontal motion displacement toggles between.0 and 1 half-pels.

Functional stage: Motion vector decoding; motion compensation.

Purpose: To|check that for vop_fcode_forward=2 the decoder properly handles the full range of Py, NIVDy,
and MVy for 16x16 block size half-pel motion compensated rectangular P-VOPs.

5.5.3.1.31 Te¢st Bitstream #MVH-3

Specification: This bitstream exercises all different vertical half-pel motion vector valueg for
vop_fcode_fgrward =3. The horizontal motion displacement toggles between 0 and 1 half-pels.

Functional sfage: Motion vector decoding; motionnéompensation.

Purpose: To|check that for vop_fcode forward=3 the decoder properly handles the full range of Py, NIVDy,
and MVy for 16x16 block size half-pel motioh-compensated rectangular P-VOPs.

5.5.3.1.32 Test Bitstream #MVH-4

Specification: This bitstream_‘exercises all different vertical half-pel motion vector valueg for
vop_fcode_fgrward =4. The horizental motion displacement toggles between 0 and 1 half-pels.

Functional stage: Motion vecter decoding; motion compensation.

Specification:
vop_fcode_forward =5. The horizontal motion displacement toggles between 0 and 1 half-pels.

Functional stage: Motion vector decoding; motion compensation.

Purpose: To check that for vop_fcode forward=5 the decoder properly handles the full range of Py, MVDy,
and MVy for 16x16 block size half-pel motion compensated rectangular P-VOPs.

5.5.3.1.34 Test Bitstream #MVH-6

Specification: This bitstream exercises all different vertical half-pel motion vector values for
vop_fcode_ forward =6. The horizontal motion displacement toggles between 0 and 1 half-pels.

Functional stage: Motion vector decoding; motion compensation.

Purpose: To check that for vop_fcode_ forward=6 the decoder properly handles the full range of Py, MVDy,
and MVy for 16x16 block size half-pel motion compensated rectangular P-VOPs.
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5.5.3.1.35 Test Bitstream #MVH-7

Specification: This bitstream exercises all different vertical half-pel motion vector values for
vop_fcode_forward =7. The horizontal motion displacement toggles between 0 and 1 half-pels.

Functional stage: Motion vector decoding; motion compensation.

Purpose: To check that for vop_fcode forward=7 the decoder properly handles the full range of Py, MVDy,
and MVy for 16x16 block size half-pel motion compensated rectangular P-VOPs.

5.5.3.2 Test Bitstreams - Shape coding

Three classes of bit streams are defined to test shape coding. The first class applies to every profile@level for
which shape coding is defined, and tests the correct interpretation of the syntax and semantics by the
decoder. For the Two Other classes, a separate bitsiream Is required for each level, such gs to test the
conditions defined for each profile/level. Bitstreams of the second class contain shape informyafion only, and
bitstrgams of the third class contain both shape and texture information. These bitstreams gre generated
using|an encoder that makes a random decision whenever it has to make one.

NOTHE — The precision of the arithmetic coder is defined by ISO/IEC 14496-2. Failure to comply with the
defingd precision will generally produce errors and de-synchronize the decodér.~Also the dgcoded binary
shapg¢ must always exactly match with the output produced by the reference software. Failurg to do so will
most |ikely result in de-synchronization of the decoder

Table 7 — Description of Bitstream Class for Shape Coding Conformance

Class | Profile Description
1 1 for all profile@level's | shape only
bitstream generated “by hand”

tests 1024 contexts of intra-CAE, 512 contexts of inte[-CAE,
256 contexts ferup-sampling, shape motion vectors

2 1 for each | Shape only

profile@level bitstreami>Jgenerated by random decision [maker
generaliest of shape coding

3 1 for each | Shape and exture

profile@level bitstream generated by random decision |[maker

general test of shape/texture coding

in particular, tests padding and prediction of shape motion
vectors from texture motion vectors for I, P and B franjes

The ipput used to generate bitstreams of classes 2 and 3 will consist of the concatenation of geveral typical
test spquences.

Clasqg 1:
5.5.32.1 Test Bitstream #SH-1

Specification{ A'series of consecutive |- and P-VOP with half of the macroblocks lying on the boundary, i.e.
coded with.the intra- and inter-CAE procedures. The bitstream is designed such as to use every entry in all
look-yp tablés defined by binary shape coding. Test conditions are the maximum allowed for the|profile@level
combjnation. This bitstream contains binary shape only information.

Functional stage: intra-CAE, inter-CAE, up-sampling and down-sampling, MB bandwidth

Purpose: Check 1024 contexts of intra-CAE, 512 contexts of inter-CAE, 256 contexts for up-sampling, and
down-sampling.

Class 2:
5.5.3.2.2 Test Bitstream #SH-2

Specification: A series of consecutive |- and P-VOPs with binary shape only coding. The bitstream
production is controlled by a random decision maker. This bitstream is made under the condition of core
profile @ level 1.

Functional stage: MV for shape, BAB type coding, MB bandwith, reference memory bandwidth
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Purpose: Check the general case of testing binary shape coding with proper test sequence for for a given
profile @ level structure.

5.5.3.2.3 Test Bitstream #SH-3

Specification: A series of consecutive |- and P-VOPs with binary shape only coding. The bitstream
production is controlled by a random decision maker. This bitstream is made under the condition of core
profile @ level 2.

Functional stage: MV for shape, BAB type coding, MB bandwith, reference memory bandwidth

Purpose: Check the general case of testing binary shape coding with proper test sequence for for a given
profile @ level structure.

5.5.3.24 TIst Bitstream #SH-4

Specification: A series of consecutive |- and P-VOPs with binary shape only coding. The-bitstream
production is| controlled by a random decision maker. This bitstream is made under the condition ofl main
profile @ levgl 2.

Functional stage: MV for shape, BAB type coding, MB bandwith, reference memory bandwidth

Purpose: Check the general case of testing binary shape coding with proper test sequence for a given profile
@ level strucjure.

5.5.3.2.5 TIst Bitstream #SH-5

Specification: A series of consecutive |- and P-VOPs with binary shapée only coding. The bitstream
production is| controlled by a random decision maker. This bitstream is Wmiade under the condition ofl main
profile @ levgl 3.

Functional stage: MV for shape, BAB type coding, MB bandwith, feference memory bandwidth

Purpose: Check the general case of testing binary shape coding ‘with proper test sequence for a given profile
@ level strucjure.

5.5.3.2.6 TIst Bitstream #SH-6

Specification: A series of consecutive |- and PMOPs with binary shape only coding. The bitstream
production is| controlled by a random decision maker. This bitstream is made under the condition ofl main
profile @ level 4.

Functional stage: MV for shape, BAB type.coding, MB bandwith, reference memory bandwidth

Purpose: Check the general case of testing binary shape coding with proper test sequence for a given profile
@ level strucjure

Class 3:
5.5.3.2.7 TIst Bitstream #SH-7

Specification: A seriesl.of consecutive |- and P-VOPs with binary shape and texture. The bitstream
generation is| controlled) by a random decision maker. This bitstream is made under the condition of core
profile @ levgl 1.

Functional sfage: prediction of shape MV from texture MV

Purpose: check the general case of shape and texture coding. In particularly, tests padding and prediction of
shape motion vectors from texture motion vectors with proper test sequence for a given profile @ level
structure.

5.5.3.2.8 Test Bitstream #SH-8

Specification: A series of consecutive |- and P-VOPs with binary shape and texture. The bitstream
generation is controlled by a random decision maker. This bitstream is made under the condition of core
profile @ level 2.

Functional stage: prediction of shape MV from texture MV

Purpose: check the general case of shape and texture coding. In particularly, tests padding and prediction of
shape motion vectors from texture motion vectors with proper test sequence for a given profile @ level
structure.
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2.9 Test Bitstream #SH-9

Specification: A series of consecutive |- and P-VOPs with binary shape and texture. The bitstream
generation is controlled by a random decision maker. This bitstream is made under the condition of main
profile @ level 2.

Functional stage: prediction of shape MV from texture MV

Purpose: check the general case of shape and texture coding. In particularly, tests padding and prediction of
shape motion vectors from texture motion vectors with proper test sequence for a given profile @ level

he bitstream
ition of main

prediction of

he bitstream
ition of main

prediction of

structure.

5.5.3.2.10 Test Bitstream #SH-10

Specffication: A sSeries of consecutive I- and P-VOPS with binary shape and texiure._|

genefation is controlled by a random decision maker. This bitstream is made under the cong

profile @ level 3.

Functional stage: prediction of shape MV from texture MV

Purpose: check the general case of shape and texture coding. In particularly, tests'padding ang

shapg motion vectors from texture motion vectors with proper test sequencefor a given piofile @ level
structpre.

5.5.3.2.11 Test Bitstream #SH-11

Specification: A series of consecutive |- and P-VOPs with binary' shape and texture. T

genefation is controlled by a random decision maker. This bitstream is made under the cong

profile @ level 4.

Functional stage: prediction of shape MV from texture MV,

Purpose: check the general case of shape and texture coding. In particularly, tests padding and

shapg motion vectors from texture motion vectors with proper test sequence for a given piofile @ level
structpre.

5.5.33 Test Bitstreams — Scalability

5.5.3,
Spec

3.1 Test Bistream SCS-1

fication: The enhancement layer-bitstream contains VOP coded with ref_select code ="

and re¢f_select_code == 11" in P-VOP>The base layer bitstream contains P-VOP with skip macr

The U
horizq
horizq
vertic
vertic
Func

Purpgq
referg

psampling factors are set.as-follows.

ntal_sampling_factor_n _ 16

ntal_sampling_facter"m 1
Bl _sampling_factor_n 16
Bl _sampling.Sfactor m 1

ional stage: Prediction process from base layer

pse:(This bitstream tests prediction process from base layer, i.e. Temporally coinciden
nce€ layer (no motion vectors).

DO in B-VOP
bblock.

l VOP in the

5.5.3.

3.2 Test Bistream SCS-2

Specification: The enhancement layer bitstream contains VOP coded with ref_select code = 11" in B-VOP
and ref_select_code == 11" in P-VOP. The base layer bitstream contains P-VOP with skip macroblock.

Theu

psampling factors are set as follows.

horizontal_sampling_factor n 16

horizontal_sampling_factor m 1

vertical_sampling_factor_n 16

vertical_sampling_factor m 1

Functional stage: Prediction process from the enhancement layer
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Purpose: This bitstream tests prediction process from enhancement layer. i.e. Most recently decoded
enhancement VOP of the same layer . This bitstream also tests macroblock skipping rule in enhancement

layer.

5.5.3.3.3 Test bitstream SCS-3

Specification: The enhancement layer bitstream contains VOP coded with ref_select code = 00" in B-VOP
and ref_select_code = "11" in P-VOP. The base layer bitstream contains P-VOP with skip macroblock.

The upsampli

horizontal_sa
horizontal_sa

ng factors are set as follows.

16
mpling_factor m 1

mpling_factor_n

vertical_sampling_factor_n
vertical_sampling_factor_m

Functional s|
Purpose: Th
55334 T

Specificatio
layer is com
ref_select_co

Function stage: Prediction process from the enhancement layer

Purpose: Th
B-VOP. This

55335 T

Specificatio
base layer is
ref_select_co

I

!

16

1

age: Interpolate prediction process

s bitstream tests interpolate prediction process from enhancement layer and base layer.
st bitstream SCS-4

: The bitstream has | and P-VOP in base layer and only B-VOP in enhancement layer. Thg
pliant bitstream of Simple profile and at least one skipped MB..islincluded in a P-VOR
de =“11“ of B-VOP is used for enhancement layer.

b purpose of this bitstream is to verify temporal scalability‘in the case of ref_select code="
bitstream also tests macroblock skipping rule in enhancement layer.

st bitstream SCS-5

: The bitstream has | and P-VOP in base layer'and P and B-VOP in enhancement laye
compliant bitstream of Simple profile and.atdéast one skipped MB is included in a P-VOR
de = “01“ in B-VOP and ref_select_code =“01“ in P-VOP are used for enhancement layer.

Function st

Purpose:

ref select cpde=“01“ in B-VOP and ref select code

macroblock

5.5.3.3.6 Test bitstream SCS-6

Specification: The bitstream has'I*and two P-VOPs in base layer and P and B-VOP in enhancement

The base layj
The ref_seleq

Function stage: Prediction process from the enhancement layer

Purpose: T
ref _select ¢

e: Prediction process from the enhancement layer

e purpose of this bitstream is to verify temporal scalability in the cag

“01“ in P-VOP. This bitstream also

ipping rule in enhancementlayer.

er is compliant bitstream of Simple profile and at least one skipped MB is included in a P
t code = “10“in.B-VOP and ref_select_code =“10“ in P-VOP are used for enhancement lay

he purpose of this bitstream is to verify temporal scalability in the cas
pde=“10“ in B-VOP and ref_select_code =“10“ in P-VOP. This bitstream also tests macrd

base
. The

11 of

. The
. The

e of
tests

layer.
VOP.
er.

e of
block

skipping rule

n'enhancement layer.

5.5.3.3.7 Test bitstream SCS-7

Specification: The bitstream has only one I-VOP in base layer and two P-VOPs in enhancement layer. The
base layer is compliant bitstream of Simple profile and at least one skipped MB is included in a P-VOP. The
ref_select_code =00 and “01“ in P-VOP is used for enhancement layer.

Function sta

ge: Prediction process from the enhancement layer

Purpose: The purpose of this bitstream is to verify temporal scalability in the case of ref_select code = “01“

and “00“ in P-

46

VOP. This bitstream also tests macroblock skipping rule in enhancement layer.
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Performance Tests
5.5.3.3.8 Test Bistream SCS-8

Specification: The bitstream contains VOP coded with ref_select_code = "11" in enhancement layer P-VOPs
and ref_select_code = "00" in enhancement layer B-VOPs.

This bitstream has bitrate and Macroblocks per second with the upper bound value of L1 in Simple scalable
profile.

Functional stage: Performance of enhancement layer decoder

Purpose: This bitstream tests performance of enhancement layer decoder. This bitstream put stress for
enhancement layer decoder in L1.

5.5.33.9 Test Bistream SCS-9

Specification: The bitstream contains VOP coded with ref_select_code = 11" in enhancement |ayer P-VOPs
and rg¢f_select_code = "00° in enhancement layer B-VOPs.

This bitstream has bitrate and Macroblocks per second with the upper bound value of L2 Simple scalable
profilg.

Functional stage: Performance of enhancement layer decoder

Purpose: This bitstream tests performance of enhancement layer deCoder. This bitstream put stress for
enhamcement layer decoder in L2.

5.5.33.10 Test bitstream SCS-10

Specification: The base layer is compliant bitstream of Simple_profile. The ref_select_code = “D1“ in B-VOP
and nef _select code = “01“ in P-VOP are used for enhanCement layer. The max number of bitrate and
Macrgblock per second satisfy those of SSP@L1

Function stage: Performance of enhancement layer decoder

Purpose: The purpose of this bitstream is to verify a performance of enhancement layer flecoder. The
bitstream put stress for enhancement layer decoder in SSP@L1.

5.5.33.11 Test bitstream SCS-11

Specification: The base layer is compliant bitstream of Simple profile. The ref_select_code = “D1* in B-VOP
and nef_select_code = “01“ in P-VOP are used for enhancement layer. The max number ¢f bitrate and
Macrgblock per second satisfy those of SSP@L2

Function stage: Performance ef’'enhancement layer decoder

Purpose: The purpose_ofithis bitstream is to verify a performance of enhancement layer flecoder. The
bitstrgam put stress for. enhancement layer decoder in SSP@L2.

5.5.34 Conformance test conditions for scalability in the Core Object

For the Core Object, the following functional and perfomance tests have to be applied for testing of decoder
confofmance:

Functional-Tests

5.5.3. 4.t Testbitstream S€C~1
Specification: The bitstream has | and P-VOP in base layer and only one P-VOP in enhancement layer. The
base layer is compliant bitstream of Core profile without B-VOP and the reconstructed image should be

rectangular VOP. The ref_select_code = “10* in arbitrary shaped P-VOP with enhancement_type = “1“ is used
for enhancement layer.

Function stage: Prediction process from the enhancement layer

Purpose: The purpose of this bitstream is to verify temporal scalability with a rectangular VOP in base layer
and arbitrary shape in enhancement layer. In addtion to that, ref _select code=“10" in P-VOP case is verified.

5.5.3.4.2 Test bitstream SCC-2

Specification: The bitstream has | and P-VOP in base layer and only one P-VOP in enhancement layer. The
base layer is compliant bitstream of Core profile without B-VOP and the reconstructed image should be
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arbitrary shaped VOP. The ref_select_code = “10“ in arbitrary shaped P-VOP with enhancement_type = “0" is
used for enhancement layer.

Function stage: Prediction process from the enhancement layer

Purpose: The purpose of this bitstream is to verify temporal scalability with arbitrary shaped VOP in both base
and enhancement layer with enhancement_type = “0“. In addtion to that, ref_select_code=“10“ in P-VOP case
is verified.

5.5.3.4.3 Test bitstream SCC-3

Specification: The bitstream has | and P-VOP in base layer and only one P-VOP in enhancement layer. The
base layer is compliant bitstream of Core profile without B-VOP and the reconstructed image should be

arbitrary shaI ed VVQP_The rpf_QpInr‘f_Pndn =“10“in nrhifrqry thlmnd P-\VOQP with pnhan‘nmpnf_’rypp =“1“Iis
used for enhgncement layer.

Function stage: Prediction process from the enhancement layer

Purpose: The purpose of this bitstream is to verify temporal scalability with arbitrary shaped VOP‘in both base
and enhancement layer with enhancement_type = “1“. In addtion to that, ref_select_code=*10f in P-VOR case
is verified.

5.5.3.44 TIst bitstream SCC-4

Specification: The bitstream has only I-VOP in base layer and two P-VOPs in énbhancement layer. Thg base
layer is complliant bitstream of Core profile without B-VOP and the reconstructedimage should be rectapgular
VOP. The ref] select_code = “01“ and “00“ in arbitrary shaped P-VOP with enhancement_type = “1* is usied for
enhancement layer.

Function stage: Prediction process from the enhancement layer

Purpose: The purpose of this bitstream is to verify temporal scalability with a rectangular VOP in bas¢g layer
and arbitrary [shape in enhancement layer. In addtion to that, ref select_code="01“ and “00“ in P-VOP cpse is
verified.

5.5.3.4.5 TIst bitstream SCC-5

Specification: The bitstream has only one I-VOP intbase layer and two P-VOPs in enhancement layef. The
base layer i§ compliant bitstream of Core profile<without B-VOP and the reconstructed image shodld be
arbitrary shaped VOP. The ref select code™ = “01“ and “00“ in arbitrary shaped P-VOP| with
enhancemen{_type = “0“ is used for enhancement layer.

Function stage: Prediction process from:the enhancement layer

Purpose: Th¢ purpose of this bitstream’is to verify temporal scalability with arbitrary shaped VOP in botH base
and enhancement layer with enhancement_type = “0“. In addtion to that, ref_select code="01" and “DO“ in
P-VOP case |s verified.

5.5.3.4.6 Test bitstream 'SCC-6

Specification: The bitstream has only one I-VOP in base layer and two P-VOPs in enhancement layef. The
ig compliant bitstream of Core profile without B-VOP and the reconstructed image shoyld be
arbitrary shaped” VOP. The ref select code = “01“ and “00“ in arbitrary shaped P-VOP| with
enhancement {ype = “1“ is used for enhancement layer.

Function stage: Prediction process from the enhancement layer

Purpose: The purpose of this bitstream is to verify temporal scalability with arbitrary shaped VOP in both base
and enhancement layer with enhancement_type = “1“. In addtion to that, ref_select code="01" and “00“ in P-
VOP case is verified.

Performance Tests
Common Conditions
NOTE — base must not include B-VOP

Both load_forward_shape and load_backward_shape should be zero.
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5.5.3.4.7 Test bitstream SCC-7

Specification: The base layer is compliant bitstream of Core profile without B-VOP. The ref_select code =
“00“ and “01“ in P-VOP are used for enhancement layer. The max number of bitrate and Macroblock per
second satisfy those of CP@LA1.

Function stage: Performance of enhancement layer decoder

Purpose: This bitstream tests performance of enhancement layer decoder. This bitstream put stress for
enhancement layer decoder in CP@L1.

5.5.3.4.8 Test bitstream SCC-8

Specification: The base Iayer is compliant bitstream of Core proflle without B- VOP The ref_select_code =
“00“ OR—are—used—for-erhanreemen yer- Aacroblock per
secor|d satlsfy those of CP@L2

Function stage: Performance of enhancement layer decoder

Purpose: This bitstream tests performance of enhancement layer decoder. This bitstream put stress for
enhamcement layer decoder in CP@L2.

5.5.35
5.5.3,
Specification: The use of resynchronisation markers in a video bistream.

Test Bstreams - Error resilience

.1 Test bitstream #er-1

Functional stage: bitstream parser

Purpose: To ensure that the decoder can successfully decode video with both large and small spacings
betwden resynchronisation markers and can parse the HEC field-of the video packet header.

5.5.3/5.2 Test bitstream #er-2

Specification: The use of data partitioning mode in a video bistream.

Functional stage: bitstream parser

Purppse: To ensure that the decoder can successfully decode video with both large and sinall spacings
betwgen resynchronisation markers when data partitioning is used. The decoder should be stregsed by using
the maximum allowed spacings between resynchronisation markers.

5.5.356.3 Test bitstream #er-3
Specification: The use of data partifioning and reversible variable length codes in a video bistream.
Functional stage: bitstream parser

Purpose: To ensure that the decoder can successfully decode video with both large and s]:all spacings
betwgen resynchronisation*markers when data partitioning and reversible variable length codes are used. The
decoder should be stressed by using the maximum allowed spacings between resynchronisation|markers.

5.5.3, Test Bitstreams - Scalable still texture
5.5.366.1 Testbitstream #ss-XX

Specification The bitstream are generated using single_quant mode with quantization step s|ze 1, without
scalability/start codes and maximum levels. The following cases are tested:

Table 8 — Tested Cases for Scalable Still Texture

Case Integer/float Default /Downloadable Level to be tested
1 I Default 0,1,2
2 F Default 2
3 | Down 1,2
4 F Down 2

Functional stage: IDWT

Purpose: To test a decoder for conformance with the regard of scalable still texture profile, the above
bitstream are used to verify the accuracy of the IDWT

Specification: The bitstream are generated using default integer wavelet and maximum number of levels.
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Table 9 — Parameters of Test Cases

Functional stage: Scalable texture coding

Purpose: To
bitstream are

middle and Igst SNR layers of the middle spatial scalability layer and finally at first and.last SNR layer g
spatial scalahility.

5.5.3.7 Te
5.5.3.7.1

Specification: basic sprite, stationary warping (no_of_sprite_warping_points == 0).

Functional s

Purpose: Tepgt whether the warping function (F(i, j), G(i, j), Fis, j.), and G.(i;, j.) specified in subclause

of ISO/IEC 14

5.5.3.7.2 TIst bitstream #sp2

Specificatio

(sprite_warpinpg_accuracy == “1/2 pixel”).
Functional stage: warping, pixel value interpelation, and real time decoding.

Purpose: Tept whether the warping function (F(i, j), G(i, j), Fclis, jc), and G.(i;, j.) specified in subclause

of ISO/IEC 14

5.5.3.7.3 TIst bitstream #sp3

Specificatio

(sprite_warping_accuracy == “1/4 pixel”).

Functional s

Purpose: Te
ISO/IEC 144

55374 T

Specification: basic sprite, affine warping (no_of sprite_warping points == 3),

Case | quantization | Scanning | start_code | Spatial SNR
Scalability | scalability

1 SQ TD off 1 1

2 SQ BB off Max 1

3 SQ BB on Max 1

4 MQ TD off 1 Max
5 MQ TD on 1 Max
6 MQ BB off Max Max
7 MQ BB off Max Max
8 BQ TD on Max Max
9 BQ BB on Max Max

t Bitstreams - Sprites

Test bitstream #sp1

test a decoder for conformance with the regard of scalability of still texturerprofile, the
decoded at first layer of spatial/SNR scalability, last SNR layer of first spatial scalability

age: warping.

496-2) is implemented conforming to the accuraey restrictions (no errors).

: basic sprite, translational warping (no_of sprite_warping_points == 1), half pixel acq

496-2) is implemented conforming to the accuracy restrictions (no errors).

: basic sprite, (isotropic warping (no_of sprite_warping_points == 2), quarter pixel acq

age: warping, pixel value interpolation

t whether the warping function (F(i, j), G(i, ), F.(i, j;), and G.(i,, j;) specified in sublause 7
6-2)\is implemented conforming to the accuracy restrictions (no errors).

bbove
| first,
f final

7.8.5

uracy

7.8.5

uracy

8.5 of

(sprite_warping_accuracy == “1/8 pixel”).

Functional stage: Warping, pixel value interpolation

1/8 pixel accuracy

Purpose: Test whether the warping function (F(i, j), G(i, j), Fc(is, jc), and Gg(i, j.) is implemented conforming to
the accuracy restrictions (no errors).

5.5.3.7.5 Test bitstream #sp5

Specification: basic sprite, perspective warping (no_of sprite_warping_points == 4), 1/16 pixel accuracy
(sprite_warping_accuracy == “1/16 pixel”).

Functional stage: Warping, pixel value interpolation
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Purpose: Test whether the warping function (F(j, j), G(i, j), Fc(is, jc), and Gg(i, j.) is implemented conforming to
the accuracy restrictions (+1/-1 errors).

5.5.3.7.6 Test bitstream #sp6

Specification: low-latency sprite, affine warping (no_of sprite_warping points == 3), half pel accuracy
(sprite_warping_accuracy == “1/2 pixel”)

Functional stage: real time decoding, IDCT

Purpose: Test whether real time decoding of low-latency sprite bitstreams conforming to the VBV and VCV
buffer model is possible. Test whether the sprite is decoded conforming to the IDCT accuracy restrictions
(+1/-1 errors).

5.5.4| Implementation of the static test
For each bitstream of the test suite, the following operations are performed.

The Hitstream is decoded by the decoder under test. All the samples reconstructed by the’decodler under test
are cgptured and stored for future use.

The Hitstream is then decoded by the reference decoder as follows:

Beforg decoding each P- or B-picture or enhancement layers of multi-layer objects, the frame puffers of the
refergnce decoder are initialized with the reconstructed samples capturéd-from the decoder upder test that
corregpond to those reference frames.

This method called “frame buffer intercept method” guarantees that-the decoder under test and [the reference
decoder use the same reference frames, and therefore that mismatch does not accumulate. See(Figure 3.

Then|[the samples reconstructed by the reference decoder @re captured for each reconstructed picture, and
comppred to those reconstructed by the decoder under test. (previously captured) for the same pigture.

This methodology guarantees that there cannot be aceumulations of errors, and that the differehce observed
for egch sample only involves one IDCT process.

e AL e >71d
| | Decoder under test
I I
I [MCP] <--[R]

I [e]

I [f]

I [ e]

I [r]

I [e]

I [n]

I [c]

| [ MCP] <--[ €] Ref er ence Decoder
O

~=>[§]---->(+) ---[C-------- > [4d

test bitstream

decodi ng processing units | SO | EC 13818-2 subclauses 7.2 to 7.5
nmot i on conpensation unit (1SQO | EC 13818-2 subcl ause 7. 6)
reference frame

out put of decoder (reconstructed sanpl es)

clipping stage [ 0, +255]

current frame

CQ.O?U@.U?W

NOTE - R is kept identical in both the Reference and Test Decoders.

Figure 3 — Frame buffer intercept method
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5.5.5 Implementation of the dynamic test

The dynamic test is often easier to perform on the complete decoder system, which includes a systems
decoder, a video decoder and a display process. It is possible to record the output of the display process and
to check that display order and timing of fields or frames are correct. However, since the display process is not
within the normative scope of ISO/IEC 14496-2, there may be cases where the output of the display process
is wrong even though the video decoder is compliant. In this case, the output of the video decoder itself
(before the display process) must be captured in order to perform the dynamic tests on the video decoder.

In particular the field or frame order and timing shall be correct, field parity must be accurate (e.g. the first
output field of interlaced frame with top_field_first equals to zero must be the bottom field), and that fields or
frames that are coded as being repeated are indeed repeated at the output of the decoding process.

5.5.6 Decofler conformance

In order for 4 decoder of a particular profile-and-level to claim compliance to the standard described Qy this
document, the decoder shall pass successfully both the static test defined in 5.1 and the dynamic|test defined
in 5.2 with allf the bitstreams of the normative test suite specified for testing decoders of this particular grofile-
and-level.

Tables in suljsequent subclauses define the normative test suites for each profile-and-level combination. The
test suite for @ particular profile-and-level combination is the list of bitstreams that are' marked with a ‘D’ [‘S’ or
‘X in the column corresponding to that profile-and-level combination.

‘D’ indicates that the bitstream is designed to test the dynamic conformance of-the decoder.
‘S’ indicates that the bitstream is designed to test the static conformance of'the decoder.

‘X’ indicates that the bitstream is designed to test both the dynamic and(static conformance of the decodér.
Bitstream specification indicates the test bitstream specification uséd for each bitstream.

When the test suite for a profile-and-level combination does net.include any bitstream of this same profilg¢-and-
level, it is not|possible to test adequately compliance to the standard for decoders of that profile-and-levell.

5.5.7 Normpative Test Suites for Simple, Simple Scalable, Core, Main and N-Bit profile
Legend:
S — Bitstrean is intended for functional test
D — Bitstrean is intended for dynamic test
X — Bitstream is for functional and dynamic-test

Table 10 — Normative Test Suites for Simple, Simple Scalable, Core, Main and N-Bit profile

n 2 » .
£ E ° £ 3 o
o P 9 P [ 02 c o &
=l s © sQ -y - g [0} c x 82
‘9 [7] c n £ E E L) 'E — = o © ">'<'
© = o Eac = =050 o [} ; ol @
(&) (1] o mzZ (2} nun= (&) = Z 9| =
L1|L2|L3 (L1 |L2(L1|L2(L2]|L3 (L4 |L2|L1|L2|L3
General GE1 Gl vcon-gel.cmp S

GE=2 Gl TONT=g&2. CMp S

GE-3 Gl vcon-ge3.cmp S

GE-4 Gl vcon-ge4.cmp S

GE-6 Gl vcon-ge6.cmp S

GE-8 Gl vcon-ge8.cmp S

GE-10 |Gl vcon-gelO.cmp S

GE-11 Gl vcon-gell.cmp S

GE-12 Gl vcon-gel2.cmp S

GE-13 Mitsubish | vcon-gel3-L1l.bits |S

i
GE-13 Mitsubish | vcon-gel3-L2.bits S
i
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§ g | 3 : 3 .
& 2 2 S g 2 |efc 2
g 5 © = =Y o=} o c = 83
3 3 5 28 E |ESE| & s |(@®| S%
S @ =) o=z ® boll O s z » e
L1 (L2 |L3 (L1 (L2 |L1|L2|L2 (L3 |L4 (L2 ]|L1|L2|L3
GE-13 Mitsubish | vcon-gel3-L3.bits S
i
GE-14 Gl vcon-geld.cmp S
GE-16 Mitsubish | vcon-gel6-L1.bits |S
1
GE-16 Mitsubish | vcon-gel6-L2.bits S
i
GE-16 | Mitsubish |vcon-gel6-L3.bits S
i
GE-18 Gl vcon-gel8.cmp S
GE-19 |Gl vcon-gel9.cmp S
GE-20 Gl vcon-ge20.cmp S
GE-21 Gl vcon-ge2l.cmp S
GE-22 Gl vcon-ge22.cmp S
GE-23 Gl vcon-ge23.cmp S
GE-24 Gl vcon-ge24.cmp S
GE-25 Gl vcon-ge25.cmp S
MHH-1 Sorenson |hlfpellh.bits X
MHH-2 |Sorenson |hlfpel2h.bits X
MHH-3 |Sorenson [hl1fpel3h.bits X
MHH-4 | Sorenson [hlfpel4h.bits X
MHH-5 |Sorenson |hlfpel5h.bits X
MHH-6 |Sorenson [hlfpeléh.bits X
MHH-7 |Sorenson |hlfpel7hBits X
MVH-1 Sorenson |hlfpeldv.bits X
MVH-2 |Sorenson |hlfpel2v.bits X
MVH-3 |Sorenson [hifpel3v.bits X
MVH-4 |Sorenson\hlfpeldv.bits X
MVH-5 |Sorenson’ |hlfpel5v.bits X
MVH-6 |Sdrenson [hlfpelév.bits X
MVH-7 _ |'Sorenson |hlfpel7v.bits X
Binary SH-1 Sony Vcon-shl.bits S |s [s |s |s
Shapq
SH=2 Sony Vcon-sh2.bits S
SH-3 Sony Vcon-sh3.bits S
SH-4 Sony Vcon-shéd.bits S
SH-5 Sony Vcon-shS5.bits S
SH-6 Sony Vcon-sh6.bits S
SH-7-1 |Toshiba |vcon-sh7-1.cmp S
SH-7-2 |Toshiba |vcon-sh7-2.cmp S
SH-8-1 |Toshiba |[vcon-sh8-1.cmp S
SH-8-2 |Toshiba |vcon-sh8-2.cmp S
SH-9-1 |Samsung |vcon-sh9-1.cmp S
SH-9-2 |Samsung |vcon-sh9-2.cmp S
SH-10-1 |Samsung |vcon-sh10-1.cmp S
SH-10-2 |Samsung |Vcon-sh10-2.cmp S
Scalability |[SCS-1 Sony vcon-scsl.bits S |S |S
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g ) o -
2 S £ 2
S $ 8 8 o 0o 2 20
2 = kS =2 o 29 g o c x s 3
= 2 5 = £ ES < = = o T
3 @ a @2 » |wow 8 = z| a8
L1|{L2 |L3(L1|L2(L1|L2 (L2 |L3 (L4 |L2|L1|L2|L3
SCS-1_e | Sony vcon-scsl e.bits S |S
SCS-2 | Sony vcon-scs2.bits S [s [s
SCS-2_e | Sony vcon-scs2 e.bits S |S
SCS-3 |Sony vcon-scs3.bits S [s [s
JCS-5_e [ sony vcon-scs3 _e.bits S 1S
SCS-4 Sharp vcon-scs4.cmp S |S |S
SCS-4_e | Sharp vcon-scs4_e.cmp S |S
SCS-5 Sharp vcon-scs5.cmp S |S |S
SCS-6_e | Sharp vcon-scs5_e.cmp S |S
SCS-6 Sharp vcon-scs6.cmp S |S |S
gCS-6_e | Sharp vcon-scs6_e.cmp S |S
SCS-7 | Sharp vcon-scs7.bits S [S |[S
gCS-7_e | Sharp vcon-scs7 _e.bits S |S
§CS-8 |Sony vcon-scs8.bits D
§CS-8_e | Sony vcon-scs8 e.bits D
§CS-9 |Sony vcon-scs9.bits D
§CS-9_e|Sony vcon-scs9 e.bits D
§CS-10 |Sharp vcon-scsl0.cmp D
gCsS- Sharp vcon-scsl0_e.cmp D
10_e
§CS-11 | Sharp vcon-scsll.cmp D
gCsS- Sharp vcon-scsll e.cmp D
M_e
Scalability |YCC-1 Sharp vcon-sccl.cmp S |S
3CC-1_e|Sharp vcon-sccl eglcmp S |sS
SCC-2 | Sharp vcon-scc2iyemp S |S
gCC-2_e|Sharp vcon-gce2 e.cmp S |sS
SCC-3 | Sharp vcon—-scc3.cmp S |S
SCC-3_e|Sharp veon-scc3 _e.cmp S |S
§CC-4 |Sharp wcon-sccéd . cmp S |s
SCC-4_e|Sharp vcon-sccd_e.cmp S |S
§CC-5 |Sharp vcon-scch. cmp S |s
SCC-5_e|'Sharp vcon-scc5_e.cmp S |S
§CC-6~ N Sharp vcon-scc6.cmp S |s
CE-6, e|Sharp vcon-scc6_e.cmp S |sS
SECF——Stamp COTTSTT T B
SCC-7_e|Sharp vcon-scc7_e.cmp D
SCC-8 |Sharp vcon-scc8.cmp D
SCC-8_e|Sharp vcon-scc8_e.cmp D
Error er-1 Toshiba |Vcon-erl.cmp S
Resilience
er-2-1 Toshiba [Vcon-er2-1.cmp S
er-2-2 Toshiba |Vcon-er2-2.cmp S
er-2-3 Toshiba |[Vcon-er2-3.cmp S
er-3-1 Toshiba |[Vcon-er3-1.cmp S
er-3-2 Toshiba [Vcon-er3-2.cmp S
er-3-3 Toshiba |[Vcon-er3-3.cmp S
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8 £ g £ 0
o 3 g 3 o MR- % g
2 = © =2 o a9 g o c = s 3
w® 2 5 e E £ E=<¢ = = o ® X
3 @ a @2 » |oowl J = z| 38
L1|{L2 |L3(L1|L2(L1|L2 (L2 |L3 (L4 |L2|L1|L2|L3
Scalable ss-1 Sharp vcon-ssl.bits S [s [s S |s
Still Texture
ss-2 Sharp vcon-ss2.bits S |s |s S |s
ss-3 Sharp vcon-ss3.bits S |s |s S |s
ss=4 Starp comr—ss4Thbtt S—S—S S |s
ss-5 Sharp vcon-ss5.bits S |s |s S |s
$s-6 Sharp vcon-ss6.bits S [s Al'S S |s
ss-7 Sharp vcon-ss7.bits S |s'.Is S |s
ss-8 Sarnoff vcon-ss8.bits SAS |S S |S
ss-9 Sarnoff vcon-ss9.bits SIS |S S |S
ss-10 Sarnoff |vcon-ssl0.bits S [s |[s S |s
ss-11 Sarnoff |vcon-ssll.bits S |S |s S |s
ss-12 Tl vcon-ssl2.bits S [s [s S |s
ss-13 Tl vcon-ssl3.bits S |s |s S |s
Spriteg sp1 Hitachi vcon-spl.bits X
sp2 Hitachi vcon-sp2.bits X
sp3 Hitachi vcon-sp3.bits X
sp4 Hitachi vcon-spd.bits X
sp5 Hitachi vcon-sp5.bits X
sp6 Hughes |vcon-sp6.bits X
5.5.8| Bitstream Donated by MPEG-4 Platform Verification Bitstream Development Projec

5.5.8/
The lfst of the bitstreams donated. by the MPEG-4 Platform Verification Bitstream Developmént Project of

Simple Profile bitstreams

Japan is provided in this clause.
Table 11 — I-VOP verification bitstream suite
—_ [} — [72]
o} o — 3 » c
© g § S % 25 |82(55 £ "%
5 ® g S |e425 25|53 52
z = b 53 (82|88 |58(23 £3
o o n 59 «28(®%00|®a|5 -8 2 s
i a e 8o ax|E£2E2Z0 @
hit0g0.m4v/ | Simple@L3 |Octopus 1.667| 384 352| 288 1| basic
jvc000:m4v | Simple@L3 |Friends 10.000| 384 176 144| 100]basic
mit000.m4v |Simple@L2 |Aki 0.500| 128 352| 288 5 [ basic
mit001.m4v |Simple@L1 |Talk 1.000| 64 176| 144 8| AC/DC prediction
mit002.m4v |Simple@L1 |Talk 1.000| 64 176| 144 8 | quantisation
mit003.m4v | Simple@L1 | Talk 1.000| 64 176| 144 8 |intra_vlc_thr
mit004.m4v | Simple@L1 |Maiko 10.000| 64 176| 144| 30|VBV(L1)
mit005.m4v |Simple@L2 |AKki 10.000| 128 352| 288 75|VBV(L2)
mit006.m4v | Simple@L3 |Maiko 10.000| 384 352| 288 50(VBV(L3)
san000.m4v |Simple@L2 |[Aki1 10.000| 64 352| 288| 50]basic
san001.m4v |Simple@L2 |Aki1 10.000| 128 352| 288 100|AC prediction
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Table 12 — P-VOP verification bitstream suite

E 8 s |2 T| o g

. g 2 | Ty | 28T (2258 3
E ® g sclelos (25|83 S
: = b B3| 8|38 |%£(28 £
e S 4 5% | = |85T|88|53 28
ic o [ aw m | EE&EZ|Z0 m »

hito01.m4v [ Simple@L3 |Talk 10.000| 256 352 288 100 |basic

hit002.m4v [ Simple@L3 [Aki1 10.000( 96 352 288 100 [ escape code type 1

hit003.m4v [ Simple@L3 [Maiko 10.000( 384 352 288| 100 | escape code type 2

hit004.m4v  |[Simple@t3—TDrive 100007256 35272881 t06Tescapetodetype 3

hit005.m4v  ||[Simple@L3 [Talk 10.000| 180 352| 288 100|dquant

hito06.m4v  [[Simple@L3 [Aki1 10.000| 72 352 288 100 |intra_dc_vic_thr

hito07.m4v  ([Simple@L3 [Maiko 10.000| 384 352 288 100|AC prediction

hito08.m4v  ([Simple@L3 |Drive 10.000| 240 352( 288 100 |vop_rounding_type

hit009.m4v  ||Simple@L3 |Friends 10.000( 360 352( 288 100 |vop_fcode forward

hit010.m4v  ||[Simple@L3 [Maiko 10.000| 384 352 288 100 [unrestricted M\/

hit011.m4v  ([Simple@L3 |Talk 10.000| 256 352( 288 100|4MV

hit012.m4v  [[Simple@L3 [Aki1 10.000| 64 352| 288 100 | vop_coded

hit013.m4v  ||Simple@L3 |Octopus 10.000( 80 352 288 9| modulo’ time_base, vop_time_inciement

hit014.m4v  |[Simple@L3 |Drive 10.000| 280 352| 288 | 100 GOV header

jvc001.m4v  |[Simple@L3 [Talk 10.000| 384 352| 288| 1507 basic

jvc002.m4v [[Simple@L3 |Talk 10.000| 384 352 2884.150| GOV

jvc003.m4v  ([Simple@L1 |[Aki1 10.000| 64 80| 14417150 |VBV (L1)

jvc004.m4v |[Simple@L2 [Aki1 10.000| 128 176 {~\288| 150 VBV (L2)

jvc005.m4v  |[Simple@L3 [Aki1 10.000| 384 176, 288 | 300 |VBV (L3)

jvc006.m4v  |[Simple@L1 [Aki1 10.000| 64 80| 144| 300(VCV (L1)

jvc007.m4v  [[Simple@L2 |[Aki1 10.000| 128 176| 288| 300(VCV (L2)

jvc008.m4v  |([Simple@L3 |[Aki1 10.000 | ;384 176| 288| 600 |VCV (L3)

jvc009.m4v  |[Simple@L1 [Aki1 10.000,| 64 176 | 144| 150 | VMV (L1)

jvc010.m4v  |[Simple@L2 [Aki1 10,000 | 128 352 288| 150 | VMV (L2)

jvc011.m4v ([Simple@L3 |[Aki1 10.000| 384 352| 288 300 |VMV (L3)

jvc012.m4v  |[Simple@L3 |Drive 10.000| 384 352| 288 150 | quant-dquant

jvc013.m4v  |[Simple@L3 |Drive 10.000| 384 352| 288 150 | quant-intra_dc_vic_thr

jvc014.m4v |[Simple@L3 |[Maikd 10.000| 150 352| 288 150 |No MC

jvc015.m4v  |[Simple@L3 [Own synthetic | 10.000| 48 352| 288 1502 pel MC

jvc016.m4v  |[Simple@L3 -[©wn synthetic | 10.000| 384 352 288| 150|1 pel MC

jve017.m4v  [[Simple@k3,%| Talk 10.000| 384 352 288 150|0.5pel MC

jvc018.m4v [[Simple@L3 |Talk 10.000| 384 352| 288 150 [4MV

jvc019.m4v  |[Simple@L3 |[Talk 10.000| 384 352 288| 150 |unrestricted MC

jvc020.m4v ([Simple@L3 [Talk 10.000| 384 352 | 288| 150 vop_rounding_type

jvc021.m4v [Simple@L3 |Talk 10.000| 384 352 288| 150|f_code

mit007.m4v | Simple@L1 |Talk 10.000| 64 176| 144| 150 | basic

mit008.m4v | Simple@L2 |Talk 10.000| 128 352| 288 150|f_code

mit009.m4v | Simple@L2 |Aki 10.000| 128 352| 288 150 |4MV

mit010.m4v | Simple@L2 [Talk 10.000( 128 352 288 150 |vop_rounding_type

mit011.m4v |Simple@L2 |Talk 10.000| 128 352| 288| 150 |unrestricted MC

mit012.m4v | Simple@L1 |Talk 10.000| 64 176| 144| 104 |VBV(L1)

mit013.m4v | Simple@L2 [Talk 10.000| 128 352| 288 150|VBV(L2)

mit014.m4v | Simple@L3 [Talk 10.000| 384 352| 288 300|VBV(L3)

mit015.m4v | Simple@L1 |[Talk 10.000| 64 176| 144| 70|frame drop

mit016.m4v | Simple@L1 [own synthetic 1.000( 64 528 | 48| 10|input format(L1)
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mit017.m4v | Simple@L2 |[own synthetic 1.000| 128 288| 352 5 |input format(L2)
mit018.m4v | Simple@L3 |[own synthetic 1.000 | 384 704 | 144| 15]input format(L3)
mit019.m4v |Simple@L2 |Aki 5.000| 128 352 288 74|GOV
san002.m4v |Simple@L2 |Aki1 10.000| 128 352 288 136 |basic
san00B-m4v_[Simple@LCZ [AKIT 10.0001 146 392 Zos| 136 | GOV
san00f.m4v | Simple@L1 |Aki1 10.000| 64 176| 144| 80(VBV (L1)
san00p.m4v |Simple@L2 |Aki1 10.000| 128 352| 288| 58|VBV (L2)
san00p.m4v | Simple@L3 |Aki1 10.000| 384 352| 288| 173 |VBV (L3)
san00f.m4v |Simple@L1 |Aki1 10.000| 64 176| 144| 134 (VCV (L1)
san00B.m4v |Simple@L2 |Aki1 10.000| 128 352| 288 58|VCV (L2)
san00P.m4v | Simple@L3 |Aki1 10.000| 384 352| 288| 173 [VCV{(L3)
san01p.m4v |Simple@L1 |Talk 10.000| 64 176| 144| 90 ([VMV (L1)
san01fl.m4v |Simple@L2 |Talk 10.000| 128 352| 288| 88HWMV (L2)
san01R.m4v |Simple@L3 |Talk 10.000| 384 352 288 |-100 [ VMV (L3)
san01B.m4v |Simple@L2 |Aki1 10.000| 128 352 288\.~150 | dquant
san014.m4v |Simple@L2 |Aki1 10.000| 128 352 288 | 149|intra_dc_vic_thr
san01p.m4v |Simple@L2 |Aki1 10.000| 128 3521 288 149|2 pel MC
san01p.m4v |Simple@L2 |Aki1 10.000| 128 352| 288| 1491 pel MC
san01f.m4v |Simple@L2 |Aki1 10.000| 128 352 288| 150|f_code
san01B.m4v |Simple@L2 |Aki1 10.000| 128 352 288 150 |vop_rounding_type
san01P.m4v |Simple@L2 |Aki1 10.000:}. 128 352| 288 149 (4MV
san02p.m4v |Simple@L2 |Talk 10.000| 128 352| 288| 149 [unrestricted MC
Table 13 — Error resilience verification bitstream suite
° 3 —_ g = 4
. 3 50 |53 | £33 [88s8 c$
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hit035.m4v | Simple@L1 | Aki1 10.000| 64 176 | 144| 100 |resync_marker
hit036.m4v | Simple@L1 |Aki1 10.000| 64 176| 144| 100 [HEC
hit037.m4v {Simple@L1 |Friends 10.000| 64 176 | 144| 50 [data partitioning (I-VOP)
hit038.m4v } Simple@L1 |Drive 10.000| 64 176| 144 | 100 |data partitioning (P-VOP)
hit039.74v | Simple@L1 | Talk 10.000| 64 176| 144 100 |reversible VLC
hitO3omav | Simple@L T | Drive 107000 64 76 144 100 [escape code (RVLC)
mit025.m4v | Simple@L2 |Talk 10.000( 128 352| 288 150 |video packet-packet length
mit026.m4v | Simple@L2 [Talk 10.000| 128 352 | 288 150 |video packet-HEC
mit027.m4v | Simple@L1 [Talk 1.000| 64 176 | 144 8 | data partitioning-I-VOP
mit028.m4v | Simple@L1 |Talk 10.000| 64 176| 144| 150 |data partitioning-P-VOP
mit029.m4v | Simple@L1 |Friends 2.000| 64 176 | 144 6 | reversible VLC
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Table 14 — Short header mode verification bitstream suite
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hit031.m4v Simple@L3 | Aki1 1.667| 384 352 | 288 1|1-VOP
hit032.m4v Simple@L3 |Aki1 10.000( 35 352| 288| 100|P-VOP
hit033.m4v Simple@L3 |Drive 10.000( 281 352| 288 100|escape code
hit034.m4v Simple@L3 1 Talk 10.0001 180 3521 2831 100!dquant
hit035.m4v Simple@L3 | Aki1 10.000( 45 352| 288 | 100| GOB header
hit036.m4v Simple@L3 | Aki1 10.000| 41 352 288 100 |user data
hit037.m4v Simple@L3 [Talk 10.000| 272 352 288 100 | MB stuffing
hit038.m4v Simple@L1 |Drive 10.000( 64 176 144| 150| VBV (L1)
hit039.m4v Simple@L2 |Talk 10.000( 128 352| 288 150|VBV (L2)
hit040.m4v Simple@L3 | Drive 10.000 | 384 352| 288 300|VBV (L3)
jvc022.m4v Simple@L3 | Octopus 10.000( 384 176 | 144| 100 |basic
jvc023.m4v || Simple@L1 |Talk 10.000| 64| 176| 144 | 100|VBV (L1)
jvc024.m4v Simple@L2 |[Talk 10.000| 128 352| 288| 100|VBV{(L?)
jvc025.m4v Simple@L3 [Talk 10.000| 384 352| 288| 150 | VBV/(L3)
mit020.m4v Simple@L1 |Talk 5.03( 55 176 | 144| 72]basic
mit021.m4v Simple@L1 |Talk 5.07( 55 176 | 144/~72|VBV(L1)
mit022.m4v Simple@L2 |Drive 5.03( 119 352| 288 | 67|VBV(L2)
mit023.m4v || Simple@L3 |Talk 49| 121 352(288 | 144|VBV(L3)
mit024.m4v Simple@L2 |Drive 5.03( 128 352( 288 67|GOB
san021.m4v ||Simple@L2 |Aki1 10.000( 128 352( 288 99(basic
san022.m4v |[Simple@L1 |Aki1 10.000| .64fF 176 144| 100|VBV (L1)
san023.m4v |[[Simple@L2 [Aki1 10.000 | ~428 352| 288| 49|VBV (L2)
san024.m4v ||Simple@L3 |Aki1 10.000{ 384| 352 288| 127 |VBV (L3)
Table 15>=Overall verification bitstream suite
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hit016.m4v |Simple@L1 [Drive 10.000( 64 176| 144| 150 | VBV (L1)
hit017.m4v |Simple@L2 |Aki1 10.000( 128 352| 288 150|VBV (L2)
hit018.m4v |Simple@l 3 |Talk 10000 384 3521 2381 300[VBV (1 3)
hit019.m4v |Simple@L1 |Drive 10.000| 64| 176 144 150 |VMV (L1)
hit020.m4v |Simple@L2 |Talk 10.000( 128 352| 288| 150 | VMV (L2)
hit021.m4v | Simple@L3 |Drive 10.000 | 384 352| 288 300|VMV (L3)
hit022.m4v | Simple@L1 |Aki1 10.000| 64 176 | 144| 150 (VCV (L1)
hit023.m4v [Simple@L2 |[Aki1 10.000| 128 352 | 288 150 |VCV (L2)
hit024.m4v [Simple@L3 [Aki1 10.000| 384 352 | 288 300|VCV (L3)
mit030.m4v | Simple@L1 |Talk 3.000| 64 176| 144| 45|MB stuffing
mit031.m4v | Simple@L1 [Talk 10.000| 64 176 | 144 150 |all P-VOP coding
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5.5.8.2 Core Profile bitstreams
Table 16 — I-VOP Verification Bitstream suite
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mat000.m4v | Core@L1 own synthetic |66.600 |116 16 16 999 IVOP IDCT bitstream1
mat0Qdmd Qimlr_\lnfr'hl 1 _lown eyhfhnfir‘ 66600 130 16 16 Q99 INMQP IDCT bitstream?2
mat0p2.m4v | Core@L1 own synthetic [6.570 |384 176 144 25 IVOP VBV core@IL1
mat0P3.m4v [Core@L2 own synthetic |6.549 |2000 (352 288 25 IVOP VBV._core@L 2
matOp4.m4v | Simple@L1 |own synthetic [29.515 |64 176 144 27 IVOP VBV simple@L1
matOp5.m4v | Simple@L2 [own synthetic [61.584 |128 352 288 25 IVOP.VBV simple@L2
mat0P6.m4v | Simple@L3 |own synthetic |20.528 |384 352 288 25 IVOP VBV simple@L3
mat0p7.m4v | Simple@L3 |Stefan 0.033 |384 128 16 1 IWOP Table B-06 YLCs
mat0P8.m4v | Simple@L2 |Gold fish 0.085 |128 256 16 1 IVOP Table B-08 (intra) VLCs
mat0p9.m4v | Simple@L1 | Gold fish 0.293 |64 144 16 1 IVOP Table B-13 YLCs
mat0l0.m4v | Simple@L1 |Gold fish 0.300 |64 160 16 1 IVOP Table B-14 YLCs
mat0fl1.m4v [Core@L1 Stefan 0.033 |384 352 16 1 IVOP Table B-16 tve VLCs
mat0f2.m4v [Core@L1 Stefan 0.033 |384 352 16 1 IVOP Table B-16 {ve VLCs
mat0[l3.m4v |Simple@L1 |Stefan 0.971 |64 352 32 1 IVOP Table B-19 tve VLCs
matOfl4.m4v | Simple@L1 |Stefan 0.971 |64 352 32 1 IVOP Table B-19 {ve VLCs
mat0[15.m4v |Simple@L1 |Stefan 0.602 |64 352 32 1 IVOP Table B-21 tve VLCs
matOf|6.m4v | Simple@L1 |Stefan 0.602 |64 352 32 1 IVOP Table B-21 {ve VLCs
necO1)0.m4v Core@L1 aki1 10.000 (384 176 144 (300 I-VOP(H.263 Quaftization)
necoP1.mav Core@L2 ([talk 10.000 [2000 |352 288 300 I-VOP MPEG Quahtization)
Table 17— P-VOP Verification Bitstream suite
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mat017.m4v | Core@L2 sax.cif 0.333 (2000 |352 288 10 PVOP 1 motion vectgr
mat018.m4v Simple@L1 akiyo.qcif [12.023 |64 176 144 41 PVOP 4 motion vectdr
mat019.m4v » [ Core@L1 sax.cif 0.067 (139 16 16 2 PVOP saturation
mat030.m4v | Simple@L1 |[own 9.941 |1 16 16 169 |[PVOP Table B-12 VICs
Oyllthct;b
mat021.m4v | Core@L1 own 2.059 (384 176 144 9 PVOP VBV core@L1
synthetic
mat022.m4v | Core@L2 own 2.037 |2000 (352 288 11 PVOP VBV core@L2
synthetic
mat023.m4v | Simple@L1 |own 9.943 |64 176 144 9 PVOP VBV simple@L1
synthetic
mat024.m4v | Simple@L2 |[own 22114 (128 |352 288 10 PVOP VBV simple@L2
synthetic
mat025.m4v | Simple@L3 |own 7.371 |384 [352 288 10 PVOP VBV simple@L3
synthetic
mat026.m4v | Simple@L2 |Stefan 2.286 |64 352 32 2 PVOP Table B-07 VLCs
mat027.m4v | Simple@L1 [Stefan 0.475 (64 256 16 2 PVOP Table B-08 (inter) VLCs
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mat028.m4v  |Simple@L1 |[Gold fish |0.211 |64 176 144 3 PVOP Table B-17 +ve VLCs
mat029.m4v | Simple@L1 [Gold fish |0.211 |64 176 144 3 PVOP Table B-17 -ve VLCs
mat030.m4v | Simple@L2 [Stefan 1.156 |64 352 32 2 PVOP Table B-20 +ve VLCs
mat031.m4v | Simple@L2 |Stefan 1.156 |64 352 32 2 PVOP Table B-20 -ve VLCs
mat032.m4v [[Core@L1 Stefan 0.667 [108 |352 32 2 PVOP Table B-22 +ve VLCs
mat033.m4v || Core@L1 Stefan 0.667 (108 |352 32 2 PVOP Table B-22 -ve VI'.Cs
nec002.m4v ||Core@L1 maiko 10.000 |384 176 144 300 P-VOP(H.263 Quantization)
nec003.m4v ||Core@L2 drive 10.000 |2000 (352 288 300 [P-VOP(MPEG Quantization)
nec006.m4v ||Core@L1 octpus 10.000 |384 176 144 300 [P-VOP 4MV (H:263 Quantizafion)
nec007.m4v ||Core@L2 maiko 10.000 |2000 (352 288 300 |P-VOP 4MV (MPEG Quantization)
Table 18 — B-VOP Verification Bitstream suite
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mat034.m4v || Core@L1 Gold fish [55.455 |384 176 144 61 BVOP forward MV
mat035.m4v || Core@L1 Gold fish [55.455 (384 | 176 144 61 BVOP backward MV
mat036.m4v || Core@L1 Gold fish [55.455 |384 176 144 61 BVOP bi-directional MV
mat037.m4v || Core@L1 Gold fish [52.727 (384|176 144 58 BVOP direct MV
mat038.m4v ||Core@L1 Gold fish |5.455 |384 |176 144 6 BVOP Table B-3 VLCs
mat039.m4v || Core@L1 Gold fish  [10.000°384 |176 144 11 BVOP Table B-4 VLCs
mat040.m4v || Core@L1 own 1:948 |384 [176 144 9 BVOP VBV core@L1
synthetic
mat041.m4v || Core@L2 own 1.714 2000 |352 288 9 BVOP VBV core@L2
synthetic
nec010.m4v ||Core@L1 friends 10.000 |384 176 144 298 B-VOP (Fwd, Bwd, Interpolatipn)
nec011.m4v ||Core@L2 drive 10.000 |2000 (352 288 298 |B-VOP (Fwd, Bwd, Interpolation)
nec012.m4v ||Core@L1 maiko 10.000 |384 176 144 298 |B-VOP (Direct Mode)
nec013.m4v ||Core@L2 octpus 10.000 |2000 (352 288 298 |B-VOP (Direct Mode)
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Table 19 — AC/DC Prediction Verification Bitstream suite
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mat042.m4v  [Simple@L2 |[own 0.588 |16 32 32 10 AC/DC prediction (Intra)
synthetic
mat043.m4v | Simple@L2 |[own 0.588 (5 32 32 10 AC/DC prediction (Inter)
eynthpﬁr\
mat044.m4v  [Simple@L3 |[own 0.588 (10 32 32 10 AC/DC ac_pred_flag
synthetic
mat045.m4v  [Simple@L1 |[own 0.118 |64 16 16 2 AC/DC Saturation
synthetic
mat046.m4v | Core@L2 own 0.118 (178 |64 64 2 AC/DE @ Shape Boyindary
synthetic
nec0(J4.m4v |Core@L1 friends 10.000 |384 176 144 300 |AC prediction
nec0(J5.m4v |Core@L2 octpus 10.000 |2000 |352 288 300 \_JAC prediction
Table 20 — Quantization Method Verification Bitstream suite
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mat047.m4v | Simple@L2 | akiyo 0.333 (417 176 144 10 Quantization methodq 1(I-VOP & P-
VOP)
mat04|8.m4v Simple@L2 |akiyo 0.333 (117 |176 144 10 Quantization method 2(I-VOP & P-
VOP)
mat049.m4v Core@L2 |akiyo 0.367 (122 176 144 11 Quantization method 1(B-VOP)
mat050.m4v |Core@L2 |akiyo 0.367 (112 176 144 11 Quantization method 2(B-VOP)
mat051.m4v | Simple@L3 | akiyo 0.333 (180 176 144 10 Quantization DC Scaler
mat052.m4v | Simple@L3 | akiyo 7.333 (132 176 144 11 Quantization Matrix Intra
mat053.m4v | Core@L2_( | akiyo 0.333 (612 176 144 10 Quantization Matrix Inter
mat05d.m4v | Core@L ./ | own synthetic |0.067 |189 16 16 2 Quantization Saturafion
necO1¢.m4v |Core@Lb1 |friends 10.000 |384 176 144 298 |Quantization Matrix Intra/Inter
necO01p.m4v |Core@L2 |octpus 10.000 |2000 (352 288 298 [Quantization Matrix Intra/Inter
pio00Q.m4v_s{-Core@L1 octpus 10.000 |384 176 144 300 |Variable Q + intra_d¢_vic_thr
pio001.m4v-/| Core@L1 maiko 10.000 |384 176 144 300 |Variable Q + Load WQ Mtrx
pio002.m4v__|Core@L1 | friends 10.000 [384 176 144 300 | Video Packet + Variable Q
pio003.m4v |Core@L1 |drive 10.000 |384 176 144 300 |Data partitioning + Variable Q
pio004.m4v |Core@L1 octpus 10.000 |384 176 144 300 RVLC + Variable Q
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Table 21 — Binary Shape Verification Bitstream suite
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mat055.m4v | Core@L2 Claire_qcif|3.118 |44 176 144 53 BSVOP shape motion vector
mat056.m4v | Core@L1 own 0.118 (72 64 64 2 BSVOP shape motion vector
synthetic predictor MVs1,2,3
mat057.m4v [[Core@L1 own 0.118 [384 64 04 2 BSVOP shape motion vector
synthetic predictor MVs4,5,6
mat058.m4v || Core@L1 Gold fish |0.014 |384 |16 16 8 BSVOP Table B-09 (INTRA)
mat059.m4v || Core@L1 Gold fish |0.046 |384 |16 16 9 BSVOP Table B-09(INTER)
mat060.m4v || Core@L1 Gold fish |0.010 |384 |16 16 4 BSVOP Table-B£10 (INTRA)
mat061.m4v ||Core@L1 Gold fish |0.019 |384 |16 16 5 BSVOP Table«B-10 (INTER)
mat062.m4v ||Core@L1 Gold fish |0.004 |384 |16 16 2 BSVOP Table B-11 (INTRA)
mat063.m4v ||Core@L1 Gold fish |0.012 |384 |16 16 3 BSVQP; Table B-11 (INTER)
mat064.m4v ||Core@L1 Aki2_qcif [0.833 (384 |176 144 25 BSVOP Table B-27
mat065.m4v || Core@L2 sax_cif 1.633 |2000 |352 288 49 BSVOP Table B-28
mat066.m4v || Core@L2 Bike_qcif |1.467 |2000 (176 144 22 BSVOP Table B-29
mat067.m4v || Core@L1 Pose_qcif |1.600 |384 176 144 8 BSVOP Table B-30
mat068.m4v || Core@L1 Goldfish |2.000 |384 |176 144 10 BSVOP Table B-32 (INTRA)
mat069.m4v || Core@L1 Akiyo_qcif |2.667 [384 |16 16 80 BSVOP Table B-32 (INTER)
mat070.m4v || Core@L1 own 2423 (384 (176 144 14 BSVOP VBV core@L1
synthetic
mat071.m4v || Core@L2 own 3.191 |2000 (352 288 15 BSVOP VBV core@L2
synthetic
nec020.m4v ||Core@L1 goldfish 10.000 176 144 300 |Binary Shape Only
nec021.m4v ||Core@L2 bike 10.000 352 288 300 |Binary Shape Only
nec022.m4v ||Core@L1 goldfish 10.000< {384 176 144 300 Binary Shape (I,P-VOP)
nec023.m4v ||Core@L2 bike 10.000 |2000 (352 288 300 |Binary Shape (I,P-VOP)
Table 22 — Error Resilience Verification Bitstream suite
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2 2 ® £8 | 5 |gs | g8 |23 £%
2 '3 g | 58| = |g85| g8 |53 23
i o e an | o (End|l E2 |20 @ »
nec016.m4v Care@l 1 octpus 10.000 {384 176 144 300 Error Rneilinnrn(\lp+np)
nec017.m4v | Core@L2 octpus 10.000 |2000 (352 288 300 |Error Resilience (VP+DP)
nec018.m4v |Core@L1 octpus 10.000 |384 176 144 300 |Error Resilience (VP+DP+RVLC)
nec019.m4v | Core@L2 octpus 10.000 |2000 (352 288 300 |Error Resilience (VP+DP+RVLC)
pio005.m4v Core@L1 aki2 10.000 |192 176 144 300 Bianry Shape (Variable Q +
intra_dc_vlc_thr)
pio006.m4v Core@L1 bike 10.000 |384 176 144 300 |Bianry Shape (Video Packet +
Variable Q)
pio007.m4v Core@L1 goldfish 10.000 |384 176 144 300 |Bianry Shape (Data partitioning +
Variable Q)
pio008.m4v Core@L1 goldfish 10.000 |384 176 144 300 Bianry Shape (RVLC + Variable Q)
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Table 23 — The Short Header Verification Bitstream suite

2 S & | H 02 | o0 2
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< ] ] 29 |29 |0l 00 | 83 o &
z = - 83 | 5= |oF | oE | ES 55
2 2 8 5% |58 |ENT| 88|53 28
ic o [ an R |End| E2 |20 g7
nec008.m4v |Core@L1 drive 10.000 |384 176 144 299 | Short Header
nec009.m4v |Core@L2 friends 10.000 |2000 (352 288 300 |Short Header
Table 24 — The Overall Test Bitstream suite
- Q §) s )
[ Q = | ® b= =
2 S PN 4 s 0 |0 S
o | = 9 x N N — o0 € ®
£ ©) S §c | @ 5 | ®F |52 g O
< ] ] 23 |27 |0l 00 | 83 o &
z = - T3 | = |oF of | EQ 50
2 2 8 5% |58 [ENT| 28|53 22
i o = an x| Epd|l E2|z0 @ »
pio00P.m4v Core@L2 maiko 10.000 |2000 (352 288 300+ | Conformance (Core_[L2_00)
pio01D.m4v Core@L2 friends 10.000 (2000 |352 288 300 Conformance (Core_|L2_01)
pio01fl.m4v Core@L2 goldfish 10.000 |2000 (352 288 300 |Conformance (Core_[L2_02)
pic01R.m4v Core@L2 goldfish 10.000 |2000 |352 288 300 Conformance (Core_|L2_02)

5.6 |Additional Conformance Testing
5.6.1| Specification of the test bitstreams
5.6.1/1 Test Bitstreams - General
5.6.1/1.1 Test bitstream #A1GE-1

Specification: A series of consecutive B-VOPs with all macroblocks using bi-directional interlaced prediction.
Numbier of MB/s and bitrate are the miaximum allowed for the profile-and-level combination. Qliarter-sample
interpplation in both the horizontal and vertical directions, for all luminance and chrominance blogks.

Functional stage: prediction bandwidth

Purp¢se: Check that the_decoder handles the worst case of prediction bandwidth including qbiarter-sample
interpplation. Reference”™VOP buffers organised progressively (interleaved fields) and macroblqcks stored in
contiguous address page segments would have the greatest penalty. Effective filtered block size is 16x8 for
lumingnce and 8x4 for chrominance.

5.6.11.2 Testbitstream #A1GE-2

Specification: A series of consecutive interlaced coded P-VOPs with all macroblocks using |both top and
bottorn field’of the reference VOP. Number of MB/s and bitrate are the maximum allowed for thie profile-and-
level combination. Maximize number of quarter-sample prediction in both the horizontal and vertical directions,
for both luminance and chrominance blocks.

Functional stage: prediction bandwidth

Purpose: Check that the decoder handles the worst case of prediction bandwidth including quarter-sample
interpolation. Prediction bandwidth is at a maximum in this mode due to the small block sizes and two
prediction sources.

5.6.1.1.3 Test bitstream #A1GE-3

Specification: A series of consecutive interlaced coded S(GMC)-VOPs. As many affine warping
transformation(no_of_sprite_warping_points==3) with 1/16 pixel accuracy (sprite_warping_accuracy==3) as
possible, luminance and chrominance blocks. Number of MB/s and bitrate are the maximum allowed for the
profile-and-level combination. Maximize number of half-sample prediction in both the horizontal and vertical
directions, for both luminance and chrominance blocks.
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Functional stage: prediction bandwidth

Purpose: Check that the decoder handles the worst case of prediction bandwidth. Prediction bandwidth is at a
maximum in this mode due to the small block sizes and two prediction sources.

5.6.1.1.4 Test bitstream #A1GE-4

Specification: Bitstream with only intra macroblocks using only the DC coefficient and predicted macroblocks
having no DCT coefficients. Reconstructed motion vectors used for predicting both luminance and
chrominance have all possible combinations of quarter-sample, half-sample and full-sample values, both for
the horizontal and the vertical coordinates, and all those combinations are used for each prediction mode in
both progressive and interlaced coded VOPs.

Functional s - MCP

Purpose: Check that decoder implements motion compensation stages with full accuracy in call*tases
including qudrter-sample interpolation. Except for reconstruction of Intra DC blocks, the test does\not involve
other decodef functions such as IDCT, inverse quantization and mismatch control. When a static decodér test
is performed| using the static test technique described in this document, the decoder-under test| shall
reconstruct samples identical to those reconstructed by a reference decoder for all predictédymacroblockk.

5.6.1.1.5 Test bitstream #A1GE-5

Specification: Bitstream with only intra macroblocks using only the DC coefficient'and predicted macroblocks
having no DT coefficients. GMC macroblocks are included in predicted macroblecks. Reconstructed motion
vectors of ngn GMC macroblocks used for predicting both luminance and ¢hrominance have all possible
combinations| of half-sample and full-sample values, both for the horizontal and the vertical coordipates.
Translational|warping (no_of_sprite_warping_points==1) with 1/2 pixel accuracy(sprite_warping_accuragy==0)
is used for [reconstructing both luminance and chrominance samplés in GMC macroblocks. All |those
combinations|are used for each prediction mode in progressive coded'VOPs including S(GMC)-VOPs.

age: MCP

Purpose: Check that decoder implements motion compensation stages with full accuracy, and translig
warping stage with 1/2 pixel accuracy. And check for~implementation motion vector decoding stag
defined in sulpclause 7.8.7.3 of ISO/IEC 14496-2/Amd-1): Except for reconstruction of Intra DC blocks, th
does not invqlve other decoder functions such as IPDCT, inverse quantization and mismatch control. W
static decodef test is performed using the static test technique described in this document, the decoder
test shall re¢onstruct samples identical to .those reconstructed by a reference decoder for all pre
macroblocks,

5.6.1.1.6 Te¢st bitstream #A1GE-6

: Bitstream with onlysintra macroblocks using only the DC coefficient and predicted macrolplocks
T coefficients. GME& macroblocks are included in predicted macroblocks. Reconstructed motion

Functional s

tional
Bs as
e test
hen a
under
Hicted

Specificatio
having no D(

vectors of ng
combinations
Isotropic war

n GMC macrobloeks used for predicting both luminance and chrominance have all pg
of half-sample .and full-sample values, both for the horizontal and the vertical coordi
ping(no_of/sprite_warping_points==2) with 1/4 pixel accuracy(sprite_warping_accuracy=

ssible
hates.
=1) is

used for re those

combinations

constructing® both luminance and chrominance samples in GMC macroblocks. All
are used for each prediction mode in progressive coded VOPs. Including S(GMC)-VOPs

rage: MCP

Purpose: Check that decoder implements motion compensation stages with full accuracy, and isotropic
warping stage with 1/4 pixel accuracy. And check for implementation motion vector decoding stages as
defined in subclause 7.8.7.3 of ISO/IEC 14496-2/Amd-1). Except for reconstruction of Intra DC blocks, the test
does not involve other decoder functions such as IDCT, inverse quantization and mismatch control. When a
static decoder test is performed using the static test technique described in this document, the decoder under
test shall reconstruct samples identical to those reconstructed by a reference decoder for all predicted
macroblocks.

5.6.1.1.7 Test bitstream #A1GE-7

Specification: Bitstream with only intra macroblocks using only the DC coefficient and predicted macroblocks
having no DCT coefficients. GMC macroblocks are included in predicted macroblocks. Reconstructed motion
vectors of non GMC macroblocks used for predicting both luminance and chrominance have all possible
combinations of half-sample and full-sample values, both for the horizontal and the vertical coordinates. Affine

Functional s
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warping (no_of_sprite_warping_points==3) with 1/8 pixel accuracy(sprite_warping_accuracy==2) is used for
reconstructing both luminance and chrominance samples in GMC macroblocks. All those combinations are
used for each prediction mode in both progressive and interlaced coded VOPs including S(GMC)-VOPs.

Functional stage: MCP

Purpose: Check that decoder implements motion compensation stages with full accuracy, and affine warping
stage with 1/8 pixel accuracy And check for implementation motion vector decoding stages as defined in
subclause 7.8.7.3 of ISO/IEC 14496-2/Amd-1). Except for reconstruction of Intra DC blocks, the test does not
involve other decoder functions such as IDCT, inverse quantization and mismatch control. When a static
decoder test is performed using the static test technique described in this document, the decoder under test
shall reconstruct samples identical to those reconstructed by a reference decoder for all predicted
macrablocks

5.6.1/1.8 Test bitstream #A1GE-8

fication: Bitstream with only intra macroblocks using only the DC coefficient and pfedicted

Spec macroblocks

havin
vecto
comb
warpi
recon
used

Func

Purpg
stage
subcl

j no DCT coefficients. GMC macroblocks are included in predicted macroblocks.)Reconst
's of non GMC macroblocks used for predicting both luminance and chromihance hav
nations of half-sample and full-sample values, both for the horizontal and the vertical coorg
ng (no_of sprite_warping_points==3) with 1/16 pixel accuracy (sprite_warping_accuracy=3
structing both luminance and chrominance samples in GMC macroblocks. All those com
for each prediction mode in both progressive and interlaced coded YOPs.

ional stage: MCP

with 1/16 pixel accuracy. And check for implementation(motion vector decoding stages
huse 7.8.7.3 of ISO/IEC 14496-2/Amd-1). Except for reeonstruction of Intra DC blocks, the

ructed motion
b all possible
inates. Affine
3) is used for
binations are

pse: Check that decoder implements motion compensationstages with full accuracy, and affine warping

as defined in
test does not

involve other decoder functions such as IDCT, inverse~quantization and mismatch control. When a static
decoder test is performed using the static test technique“described in this document, the decoder under test
shall [reconstruct samples identical to those recenstructed by a reference decoder for |all predicted
macroblocks.

5.6.111.9 Test bitstream #A1GE-9

Specification: Bursty case for number of.bits per macroblock with different burst location within VOP (top,
bottorn), followed by Bi-directional macroblocks. All motion vectors with quarter-sample |components.

Macr
the m
direct
ama

Func
Purpg
5.6.1.

Spec
possi
and |

ons, luminance and chrominance blocks. Maximize number of prediction blocks required
roblock.

ional stage: VLD and'prediction bandwidth
pbse: Check that'decoder does not rely upon statistically small number of coded bits over logd
1.10 Testbitstream #A1GE-10

fication:A series of consecutive progressively coded P-VOPs. As many quarter-sample cq
ble i both the horizontal and vertical directions, luminance and chrominance blocks. Nu
itrate "are the maximum allowed for the profile-and-level combination. Maximize number

blocks

blocks outside the burst concenittation have all bi-directional prediction. Number of MB/s and bitrate are
aximum allowed for the profile=and-level combination. Quarter-sample in both the horizontal and vertical

0 reconstruct
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mber of MB/s
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Functional stage: prediction bandwidth

Purpose: Check that decoder handles largest prediction bandwidth with progressively coded P-VOPs
including quarter-sample interpolation. This test is somehow similar to Test bitstream GEQ#3, except that it
uses progressive VOPs.

5.6.1.1.11 Test bitstream #A1GE-11

Specification: A series of consecutive progressively coded S(GMC)-VOPs. As many affine warping
transformation (no_of sprite_warping_points==3) with 1/16 pixel accuracy (sprite_warping_accuracy==3) as
possible, luminance and chrominance blocks. Number of MB/s and bitrate are the maximum allowed for the
profile-and-level combination. Maximize number of prediction blocks required to reconstruct a macroblock.

Functional stage: prediction bandwidth
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Purpose: Check that decoder handles largest prediction bandwidth with progressively coded S(GMC)-VOPs.
This test is somehow similar to Test bitstream GEG#3, except that it uses progressive VOPs.

5.6.1.1.12 Test bitstream #A1GE-12

Specification: A bitstream with a series of consecutive progressively coded B-VOPs with bi-directional
macroblock motion compensation. Sequence contains many consecutive B-VOPs. Number of MB/s and
bitrate are the maximum allowed for the profile-and-level combination. Use quarter-sample prediction in both
the horizontal and vertical directions, for all luminance and chrominance blocks. Maximize number of
prediction blocks required to reconstruct a macroblock.

Functional s

Purpose: Ch
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tage: Upsampling of IDCT output{.block boundary filtering.

5t the decoding process of. [€VOP with reduced resolution. Proper transition between VOI
tion and VOP with reduced,resolution is also checked.

st bitstream #A1GE=16

reduced_resolution is dynamically switched between 0 and 1 for VOP by VOP.

Functional gtage: Upsampling of IDCT output, motion vector scaling up, motion compensation with
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Purpose: Ch
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bck the'decoding process of P-VOP with reduced resolution. Proper transition between VO
tion and VOP with reduced resolution is also checked.
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5.6.1.1.17 Test Bitstream #ATMHQ-1

Specification: This bitstream exercises all different horizontal quarter-pel motion vector values for
vop_fcode_forward =1. The vertical motion displacements for successive macroblocks occur in the sequence

{0,3,2,1,0,3,2

Functional s

,1,...} quarter-pels.

tage: Motion vector decoding; motion compensation.

Purpose: To check that for vop_fcode_ forward=1 the decoder properly handles the full range of Px, MVDx,
and MVx for 16x16 block size quarter-pel motion compensated rectangular P-VOPs.
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5.6.1.1.18 Test Bitstream #A1TMHQ-2

Specification: This bitstream exercises all different horizontal quarter-pel motion vector values for
vop_fcode_forward =2. The vertical motion displacements for successive macroblocks occur in the sequence
{0,3,2,1,0,3,2,1,...} quarter-pels.

Functional stage: Motion vector decoding; motion compensation.

Purpose: To check that for vop_fcode forward=2 the decoder properly handles the full range of Px, MVDx,
and MVx for 16x16 block size quarter-pel motion compensated rectangular P-VOPs.

5.6.1.1.19 Test Bitstream #A1TMHQ-3

Specification: This bitstream exercises all different horizontal quarter-pel motion vector values for
vop_fEode_Torward =3. The vertical motion displacements Tor SUCCESSIVE macroblocKS Occur In the sequence
{0,3,2,1,0,3,2,1,...} quarter-pels.

Functional stage: Motion vector decoding; motion compensation.

Purpose: To check that for vop_fcode forward=3 the decoder properly handles the. full range pf Px, MVDx,
and MIVx for 16x16 block size quarter-pel motion compensated rectangular P-VOPS:

5.6.1/1.20 Test Bitstream #A1TMHQ-4

Specification: This bitstream exercises all different horizontal quarter-pel motion vectgr values for
vop_frode_forward =4. The vertical motion displacements for successive‘macroblocks occur in the sequence
{0,3,2,1,0,3,2,1,...} quarter-pels.

Functional stage: Motion vector decoding; motion compensation.

Purp¢se: To check that for vop_fcode forward=4 the decoder properly handles the full range pf Px, MVDx,
and MIVx for 16x16 block size quarter-pel motion compensated rectangular P-VOPs.

5.6.1/1.21 Test Bitstream #A1TMHQ-5

Specification: This bitstream exercises all different horizontal quarter-pel motion vectgr values for
vop_frode_forward =5. The vertical motion displacements for successive macroblocks occur in the sequence
{0,3,24,1,0,3,2,1,...} quarter-pels.

Functional stage: Motion vector decoding;motion compensation.

Purpose: To check that for vop_fcodé_forward=5 the decoder properly handles the full range pf Px, MVDx,
and MIVx for 16x16 block size quarter-pel motion compensated rectangular P-VOPs.

5.6.1/1.22 Test Bitstream #ATMHQ-6

Specification: This bitstream exercises all different horizontal quarter-pel motion vectgr values for
vop_ftode forward =6. Ahe vertical motion displacements for successive macroblocks occur in the sequence
{0,3,2,1,0,3,2,1,...} quarter-pels.

Functional stage®Motion vector decoding; motion compensation.

Purp¢se: To check that for vop_fcode forward=6 the decoder properly handles the full range pf Px, MVDx,
and MIVx for<16x16 block size quarter-pel motion compensated rectangular P-VOPs.

5.6.1./1.23~ Test Bitstream #ATMHQ-7

Specification: This bitstream exercises all different horizontal quarter-pel motion vector values for
vop_fcode_forward =7. The vertical motion displacements for successive macroblocks occur in the sequence
{0,3,2,1,0,3,2,1,...} quarter-pels.

Functional stage: Motion vector decoding; motion compensation.

Purpose: To check that for vop_fcode forward=7 the decoder properly handles the full range of Px, MVDx,
and MVx for 16x16 block size quarter-pel motion compensated rectangular P-VOPs.

5.6.1.1.24 Test Bitstream #A1MVQ-1

Specification: This bitstream exercises all different vertical quarter-pel motion vector values for
vop_fcode forward =1. The horizontal motion displacements for successive macroblocks occur in the
sequence {0,3,2,1,0,3,2,1,...} quarter-pels.
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Functional stage: Motion vector decoding; motion compensation.

Purpose: To check that for vop_fcode forward=1 the decoder properly handles the full range of Py, MVDy,
and MVy for 16x16 block size quarter-pel motion compensated rectangular P-VOPs.

5.6.1.1.25 Test Bitstream #A1MVQ-2

Specification: This bitstream exercises all different vertical quarter-pel motion vector values for
vop_fcode forward =2. The horizontal motion displacements for successive macroblocks occur in the
sequence {0,3,2,1,0,3,2,1,...} quarter-pels.

Functional stage: Motion vector decoding; motion compensation.

Purpose: To check that for vop_fcode_forward=2 the decoder properly handles the full range of Py, MVDy,
and MVYy for {6XT6 bIoCK size quarter-pel motion compensated rectangular P-VOPS.

5.6.1.1.26 Test Bitstream #A1MVQ-3

Specification: This bitstream exercises all different vertical quarter-pel motion vector."valugs for
vop_fcode_fagrward =3. The horizontal motion displacements for successive macroblocks occur in the
sequence {0,8,2,1,0,3,2,1,...} quarter-pels.

Functional sfage: Motion vector decoding; motion compensation.

Purpose: To|check that for vop_fcode forward=3 the decoder properly handles the full range of Py, NIVDy,
and MVy for 16x16 block size quarter-pel motion compensated rectangular P-VOPs.

5.6.1.1.27 Test Bitstream #A1MVQ-4

Specification: This bitstream exercises all different vertical quarter-pel motion vector valuegs for
vop_fcode fgrward =4. The horizontal motion displacements for’,successive macroblocks occur in the
sequence {0,8,2,1,0,3,2,1,...} quarter-pels {0,3,2,1,0,3,2,1,...}.

Functional stage: Motion vector decoding; motion compensation.

Purpose: To|check that for vop_fcode_forward=4 the decoder properly handles the full range of Py, NVDy,
and MVy for 16x16 block size quarter-pel motion compensated rectangular P-VOPs.

5.6.1.1.28 Te¢st Bitstream #A1MVQ-5

Specification: This bitstream exercises all ~different vertical quarter-pel motion vector valugs for
vop_fcode_fagrward =5. The horizontal motién displacements for successive macroblocks occur in the
sequence {0,8,2,1,0,3,2,1,...} quarter-pels {0;3,2,1,0,3,2,1,...}.

Functional sfage: Motion vector decoding; motion compensation.

Purpose: To|check that for vop_feode_forward=5 the decoder properly handles the full range of Py, NIVDy,
and MVy for 16x16 block size quarter-pel motion compensated rectangular P-VOPs.

5.6.1.1.29 Test Bitstream #A1YMVQ-6

Specification: This bjistream exercises all different vertical quarter-pel motion vector valuegs for
vop_fcode fgrward =6.) The horizontal motion displacements for successive macroblocks occur in the
sequence {0,B,2,1,0;3,2,1,...} quarter-pels.

Functional stage: Motion vector decoding; motion compensation.

Purpose: To check that for vop_fcode forward=6 the decoder properly handles the full range of Py, MVDy,
and MVYy for 16x16 block size quarter-pel motion compensated rectangular P-VOPs.

5.6.1.1.30 Test Bitstream #A1MVQ-7

Specification: This bitstream exercises all different vertical quarter-pel motion vector values for
vop_fcode forward =7. The horizontal motion displacements for successive macroblocks occur in the
sequence {0,3,2,1,0,3,2,1,...} quarter-pels.

Functional stage: Motion vector decoding; motion compensation.

Purpose: To check that for vop_fcode_forward=7 the decoder properly handles the full range of Py, MVDy,
and MVy for 16x16 block size quarter-pel motion compensated rectangular P-VOPs.
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5.6.1.2 Test Bitstreams - Shape coding
5.6.1.2.1 Class 2:
5.6.1.2.1.1 Test Bitstream #A1SH-0

Specification: A series of consecutive |- and P-VOPs with binary shape only coding. The bitstream
production is controlled by a random decision maker. VCV boundary MB decoder rate and bitrate are the
maximum allowed for the profile @ level.

Functional stage: MV for shape, BAB type coding, MB bandwidth, reference memory bandwidth

Purpose: Check the general case of testing binary shape coding with proper test sequence for a given profile
@ level structure.

5.6.12.2 Class 3:
5.6.1.2.2.1 Test Bitstream #A1SH-1

Specification: A series of consecutive |- and P-VOPs with binary shape and texture. Tlhe bitstream
generation is controlled by a random decision maker. VCV boundary MB decoderrate and bjitrate are the
maximum allowed for the profile-and-level combination.

Functional stage: prediction of shape MV from texture MV

Purpose: check the general case of shape and texture coding. In particdlarly, tests padding and prediction of
shapg motion vectors from texture motion vectors with proper test~sequence for a given piofile @ level
structpre.

5.6.1.2.2.2 Test Bitstream #A1SH-2

Specification: A series of consecutive |-, P- and B-VOPs~with grey scale shape and texture. The bitstream
genetation is controlled by a random decision maker. ¥CV boundary MB decoder rate and Hitrate are the
maximum allowed for the profile-and-level combination.

Functional stage: prediction of grey scale shape MV\from texture MV

Purpose: check the general case of grey scale shape and texture coding. In particularly, tests| padding and
predigtion of shape motion vectors from textute motion vectors with proper test sequence for a given profile @
level $tructure.

5.6.12.2.3 Test Bitstream #A1SH-3

Specification: A series of consecuiive |-, P- and B-VOPs with interlaced grey scale shape and texture. The
bitstr¢am generation is controlledby a random decision maker. VCV boundary MB decoder rate and bitrate
are the maximum allowed for-the profile-and-level combination.

Functional stage: prediction of interlaced grey scale shape MV from texture MV

Purpose: check the 'general case of interlaced grey scale shape and texture coding. In parlcularly, tests
paddihg and prediction of shape motion vectors from texture motion vectors with proper test sg¢quence for a
given|profile @-level structure.

5.6.1.2.2.4-<Test Bitstream #A1SH-4

fication: A series of consecutive I-, P- and B-VOPs with interlaced grey scale shape and

Spec xture coding
using - controlled by
a random decision maker. VCV boundary MB decoder rate and bitrate are the maximum allowed for the
profile-and-level combination.

Functional stage: shape adaptive DCT including IDCT accuracy

Purpose: check the general case of interlaced grey scale shape and texture coding using shape adaptive
DCT. In particularly, tests padding and prediction of shape motion vectors from texture motion vectors with
proper test sequence for a given profile @ level structure. In addition test that decoders has implemented
mismatch control.

5.6.1.2.2.5 Test Bitstream #A1SH-5

Specification: A series of consecutive |- and S(GMC)-VOPs with grey scale shape and texture. The bitstream
generation is controlled by a random decision maker. VCV boundary MB decoder rate and bitrate are the
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maximum allowed for the profile-and-level combination. Translational warping
(no_of _sprite_warping_points==1) with 1/2 pixel accuracy (sprite_warping_accuracy==0) is used for
constructing luminance, chrominance and grey scale shape samples in GMC macroblocks.

Functional stage: warping, pixel value interpolation for grey scale shape, and grey scale shape texture and
prediction of grey scale shape MV from texture MV

Purpose: check the general case of grey scale shape and texture coding. In particularly, tests warping,
padding and prediction of shape motion vectors from texture motion vectors with proper test sequence for a
given profile @ level structure.

5.6.1.2.2.6 Test Bitstream #A1SH-6

Specification: X
generation is| controlled by a random decision maker. VCV boundary MB decoder rate and bitratelafre the
maximum allpwed for the profile-and-level combination. Affine warping (no_of sprite_warping_points==3) with
1/4 pixel accyracy (sprite_warping_accuracy==1) is used for constructing luminance, chrominance anq grey
scale shape samples in GMC macroblocks

Functional stage: warping, pixel value interpolation for grey scale shape, and grey scalé’shape texture and
prediction of grey scale shape MV from texture MV

Purpose: check the general case of grey scale shape and texture coding. In gparticularly, tests wdrping,
padding and [prediction of shape motion vectors from texture motion vectors withr proper test sequencqg for a
given profile @ level structure.

5.6.1.2.2.7 Test Bitstream #A1SH-7

Specification: A series of consecutive |- and S(GMC)-VOPs with intéflaced grey scale shape and tgxture.
The bitstream generation is controlled by a random decision makef. VCV boundary MB decoder ratge and
bitrate are| the maximum allowed for the profile-and-level combination. Isotropic warping
(no_of_sprite| warping_points==2) with 1/8 pixel accuracy. (sprite_warping_accuracy==2) is used for
constructing luminance, chrominance and grey scale shape samples in GMC macroblocks.

Functional stage: warping, pixel value interpolation forcgrey scale shape, and grey scale shape texture and
prediction of grey scale shape MV from texture MV

Purpose: check the general case of grey scalé'shape and texture coding. In particularly, tests wdrping,
padding and [prediction of shape motion vectors from texture motion vectors with proper test sequencqg for a
given profile @ level structure.

5.6.1.2.2.8 Test Bitstream #A1SH-8

Specification: A series of consecutive |- and S(GMC)-VOPs with interlaced grey scale shape and tgxture.
The bitstream generation is controlled by a random decision maker. VCV boundary MB decoder rate and
bitrate are| the maximum_) allowed for the profile-and-level combination. Affine warping
(no_of_sprite| warping_points==3) with 1/16 pixel accuracy (sprite_warping accuracy==3) is usegd for
constructing luminance, chrominance and grey scale shape samples in GMC macroblocks.

prediction of

Purpose: chg
padding and
given profile @ level structure.

5.6.1.3 Test Bitstreams - Error resilience
5.6.1.3.1 Test bitstream #A1ER-1

Specification: In NEWPRED mode, a reference VOP is dynamically switched a reference VOP memory
according to a vop_id_for_prediction in decoding every Video Packet when newpred_segment_type is
VideoPacket. The resynchronisation marker is used in this bitstream.

Functional stage: switching a reference VOP

Purpose: To test switching reference VOPs process in NEWPRED mode when newpred_segment_type is
VideoPacket. In this case the decoder should get the information about the first MB number of each Video
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Packet after it decodes a I-VOP. In P-VOPs, the decoder shall switch a reference and pad the i
Video Packet in decoding every Video Packet.

6-4:2004(E)

mage around

To decode this bitstream, the decoder has to equip the additional reference VOP memory which can store four

previously decoded VOPs. In real communication system, this additional memory may be a
because the decoder may not store erroneous image into the reference VOP memory. It i

n extra item,
s informative

procedure to store and not to store erroneous image. The amount of additional VOP memory, which is “four”

in this bitstream, depends on several non-normative items; such as the network error conditions

, the strategy

of the reference VOPs selection in the encoder, or the method of the memory control in the decoder.

5.6.1.3.2 Test bitstream #A1ER-2

Specification: In NEWPRED mode, a reference VOP is dynamically switched a reference VOP memory

in thig bitstream, depends on several non-normative items; such as-the network error conditiong
of the| reference VOPs selection in the encoder, or the method ofcthe“memory control in the deco

5.6.1. Test Bitstreams - Object based Spatial Scalability (OBSS)
5.6.14.1 General Test Bitstreams for OBSS

5.6.14.1.1 Test Bistream #A10S-1

Specification: The bitstream has |- and P-VOP in base layer and only P-VOP in enhancems
base | layer is compliant bitstream of Corexprofile. Enhancement layer is coded with §
hierafchy_type='0’ and video_object layer .shape="01". The enhancement layer bitstream g
coded with ref_select_code = "11°(P-VOPY):

The Upsampling factors for Shape/Texture are set as follows.

horizgntal_sampling_factor n 4
horizgntal _sampling_factor_m: 1
vertical_sampling_factor_n: 4
vertichl_sampling_factor—m: 1

Functional Stage::RPrediction process for Shape/Texture from base layer.

Purpé¢se: This bitstream tests prediction process of shape and texture coding from base layer, i.
coincident \YOP in the reference layer (no motion vectors)

is VOP. The

ment_type is

can store four
n extra item,
s informative
vhich is “four”
, the strategy
ler.

nt layer. The
calability=1",
ontains VOP

e. Temporally

5.6.1.|4.1.2 Test Bistream #A10S-2

Specification: The bitstream has |- and P-VOP in base layer and P and B-VOP in enhancement layer. The
base layer is compliant bitstream of Core profile. Enhancement layer is coded with Scalability="1",
hierarchy_type='0’ and video_object layer shape="01". The enhancement layer bitstream contains VOP

coded with ref_select_code = "00°(B-VOP).

The upsampling factors for Shape/Texture are set as follows.

horizontal _sampling_factor n 2
horizontal _sampling_factor_m: 1
vertical_sampling_factor_n: 2
vertical_sampling_factor_m: 1

Functional Stage: Prediction process for Shape/Texture from the enhancement layer
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Purpose: This bitstream tests prediction process of Shape and Texture coding from enhancement layer. i.e.
Most recently decoded enhancement VOP of the same layer.

5.6.1.4.1.3 Test bitstream #A10S-3

Specification: The bitstream has |-, P- and B-VOP in base layer and only P-VOP in enhancement layer. The
base layer is compliant bitstream of Core profile. Enhancement layer is coded with Scalability="1",
hierarchy_type='0’ and video_object layer shape="01". The enhancement layer bitstream contains VOP
coded with ref_select_code = "11°(P-VOP).

The upsampling factors for Shape/Texture are set as follows.

horizontal_sampling_factor n 2
horizontal_sgmpling_factor_m: 1
vertical_sampling_factor_n: 2
vertical_sampling_factor_m: 1
Functional Stage: Prediction process for Shape/Texture from the B-VOP coded base layer-.

Purpose: Th|s bitstream tests prediction process of Shape and Texture coding from the’B-VOP coded base
layer. l.e. temporally coincident VOP in the reference layer (no motion vectors)

5.6.1.4.1.4 Test bitstream #A10S-4

Specification: The bitstream has |-, P- and B-VOP in base layer and P- and)B-VOP in enhancement|layer.
The base layer is compliant bitstream of Core profile. Enhancement Jayer is coded with Scalabilify="1",
hierarchy _tyge='0’" and video_object layer shape="01". The enhancement layer bitstream contains| VOP
~ select_code = "00°(B-VOP).

The upsampling factors for Shape/Texture are set as follows.

horizontal_sgmpling_factor n 8
horizontal _sampling_factor_m: 3
vertical_sampling_factor_n: 3
vertical_sampling_factor_m: 1

Functional
coding

tage: Prediction process for Shape/Texture from the enhancement layer with B-VOP basd layer

Purpose: Th|s bitstream tests prediction process of Shape and Texture coding from enhancement laygr, i.e.
Most recentlyl decoded enhancement VOP of the same layer, with B-VOP base layer coding.

5.6.1.4.2 Functional Test Bitstreams for OBSS
5.6.1.4.2.1 est bitstream #A10S-5

Specification: The bitstream has |-, P- and B-VOP in base layer and P- and B-VOP in enhancement|layer.
The base layer is compliant bitstream of Core profile. Enhancement layer is coded with Scalability="1], and
video_object |layer-‘shape="10’(Binary Shape Only). Base layer also coded with ‘Binary Shape Only’ modle.

The upsampling4actors for Shape/Texture are set as follows.

horizontal_sampling_factor n 1
horizontal_sampling_factor_m: 1
vertical_sampling_factor_n: 6
vertical_sampling_factor_m: 5

Functional Stage: ‘Binary Shape Only’ coding mode in base and enhancement layer
Purpose: This bitstream tests the ‘Binary Shape Only’ coding mode of enhancement layer.
5.6.1.4.2.2 Test bitstream #A10S-6

Specification: The bitstream has |-, P- and B-VOP in base layer and only P-VOP in enhancement layer. The
base layer is compliant bitstream of Core profile. Enhancement layer is coded with Object base Spatial
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Scalability(Scalability="1", hierarchy_type="0’ and video_object_layer _shape='01') and Shape/Texture Partial
Region enhancing(enhancement_type =’1’ and use_ref_shape="0’). Background_composition is set to ‘0’ for
enhancement layer coding.

Functional Stage: Shape/Texture Partial Region enhancement layer scalable coding with ROI(Region Of
Interest).

Purpose: This bitstream tests Shape/Texture Partial Region enhancement layer scalable coding without
Spatial Background composition.

5.6.1.4.2.3 Test Bistream #A10S-7

Specification: The bltstream has I-, P- and B- VOP in base Iayer and P- and B-VOP |n enhancement layer.
base Spatial
exture Partial
q set to ‘1’ for

DI(Region Of

Purpose: This bitstream tests Shape/Texture Partial Region enhancement layer‘scalable coding with Spatial
Background composition.

5.6.1.4.2.4 Test bitstream #A10S-8

Specification: The bitstream has |, P and B-VOP in base layer and’P and B-VOP in enhangement layer,
wherg Base Layer is coded as rectangular shape (video_object _layer _shape ='00’) and Enhancg¢ment layer is
coded as arbitrary shape (video_object_layer_shape = ‘01’). Texture Information in the enhancgment layer is
coded with texture information in the base layer and shape-information is coded independently between base
layer pnd enhancement layer.

Background_composition is applied for output enhancement layer images. The following pgrameters are
appligd for this bitstreams:

Base [layer:

video| object_layer_shape="00’
Enhapcement layer:
scalability="1’
hieranchy_type="0’

video| object_layer_shape=071’
enhampcement_type =1
use_ref _shape=1.
background_cemposition ='1’

Functional“Stage: Texture Partial Region enhancement layer scalable coding and simulcast ghape coding
with ROKRegion Of Interest) and spatial background composition.

Purpose—Thisbitstreamtests—TexturePartiar Regionm—enhancement+tayer—scatabte—coding—and simulcast
shape coding in the enhancement layer with Spatial Background composition.

5.6.1.4.2.5 Test bitstream #A10S-9

Specification: The bitstream has |-, P- and B-VOP in base layer and P- and B-VOP in enhancement layer,
where both base and enhancement layer is coded with arbitrary shape. Texture Information in the
enhancement layer is coded with scalable coding method texture information in the base layer and shape
information is coded independently between base layer and enhancement layer.

Background_composition is applied for output enhancement layer images. The following parameters are
applied for this bitstreams.

Base layer:

video_object_layer_shape="01’
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Enhancement layer:
scalability="1’
hierarchy_type="0’
video_object_layer_shape="01’
enhancement_type =’1’
use_ref shape="1’
background_composition ='0’

Functional Stage: Texture Partial Region enhancement layer scalable coding and simulcast shape coding.

Purpose: This bitstream tests Texture Partial Region enhancement layer scalable coding and simplcast
shape coding in the enhancement layer.

5.6.1.4.3 Performance Test Bitstreams for OBSS
5.6.1.4.3.1 est Bistream #A10S-10

Specification: The base layer is compliant bitstream of Core profile. The ref_select_code’= ‘00’ in B-VOP and
ref_select_cade = “11“ in P-VOP are used for enhancement layer. Base and Enhancement layers cpntain
binary shape|land enhancement layer uses enhancement_type =0’ and use_ref ,shape="0". The max niimber
of bitrate and[Macroblock per second satisfy those of CSP@L1

e: Performance of enhancement layer decoder

Purpose: The purpose of this bitstream is to verify a performance,0f enhancement layer decodeld. The
bitstream put|stress for enhancement layer decoder in CSP@L1

5.6.1.4.3.2 est bitstream #A10S-11

Specification: The base layer is compliant bitstream of Corg_profile. The ref_select_code = ‘00’ in B-VOP and
ref_select code = “11“ in P-VOP are used for enhancement layer. Base and Enhancement layers cpntain
binary shape|and enhancement layer uses enhancement.type =0’ and use_ref shape="0". The max nyimber
of bitrate and[Macroblock per second satisfy those of CSP@L2

Function stage: Performance of enhancement layer decoder

Purpose: The purpose of this bitstream isxio verify a performance of enhancement layer decodel. The
bitstream put|stress for enhancement layerdecoder in CSP@L2

5.6.1.4.4 TIst bitstream #A10S-12

Specification: The base layer is compliant bitstream of Core profile. The ref_select_code = ‘00’ in B-VOP and
ref_select code = “11“ in P-V@R are used for enhancement layer. Base and Enhancement layers cpntain
binary shape|and enhanceméntiayer uses enhancement_type =0’ and use_ref shape="0". The max nyimber
of bitrate and|Macroblock per second satisfy those of CSP@L3

Function stage: Performance of enhancement layer decoder

. The

5.6.1.5.1 Test bitstream #A1ST-1

Specification: The bitstreams are generated using scalable shape coding for still texture
(texture_object_layer_shape=="01") with change_conv_ratio_disable=="0". The bitstream is designed to use
all type of BAB (Sl_bab_type=="transitional BAB” or “exceptional BAB”) and regenerate the lossless shape
data in the base layer (alphaTh should be set to 0). In case of transitional BAB coding the transposition of the
BAB is included. In addition to the above constraints the bitstream also includes the compressed data of the
texture coefficients inside the shape objects (e.g. the constraints for the bitstream of the texture coefficients
are as follows: quantization_type==“01" (Single_quant mode) and scan_direction=="0" (tree-depth fashion)).
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Functional stage:

1. Intra CAE and upsampling (with regard to conv_ratio== 1, 2, or 4) for the base layer shape coding,
transposition (with regard to scan_type) for base layer shape coding, the transitional BAB coding (the

transposition included) and the exceptional BAB coding for the enhancement layer shape coding.
2.

Purpose: To test a decoder for conformance with the regard of advanced core profile, the above bitstream is
used to check the 1024 contexts of intra-CAE, upsampling, and transposition of BAB in the base layer for the
scalable shape coding for still texture. The bitstream is also used to check whether the scalable shape coder

Scalable texture decoding with scalable shape

works well with the scalable texture coder.
5.6.1. m #A1ST-2

Specification: The bitstreams are generated using scalable shape coding for
(texture_object_layer _shape=="01") with change_conv_ratio_disable=="1". The bitstream,\is) de
all type of BAB (SI_bab_type == “transitional BAB” or “exceptional BAB”). In case of transitions
the transposition of the BAB is included. In addition to the above constraints the bitstfeam alsg
compressed data of the texture coefficients inside the shape objects (e.g. the constraints for th
the tgxture coefficients are as follows: quantization_type=="01" (Single_quant,mode), scan_
(band-by-band fashion), start_code_enable=="0" (disabled)).

Functional stage:

1. The transitional BAB coding (the transposition included) and the exceptional BAB cq

ephhancement layer shape coding.
2. Sgalable texture decoding with scalable shape

Purpose: To test a decoder for conformance with the regard of advanced core profile, the abov

still  texture
bigned to use
| BAB coding
includes the
b bitstream of
lirection=="1"

ding for the

B bitstream is

used [to check the transposition of transitional BAB and{verify the 128 contexts for transitiongl BAB in the

vertical and horizontal scanning order, respectively. Thebitstream is also used to check whethe
shape coder works well with the scalable texture coder.

I the scalable

5.6.1.5.3 Test bitstream #A1ST-3

Specification: The bitstreams are .generated using scalable shape coding for |still texture
(texture_object_layer_shape==“01") with-change _conv_ratio_disable=="1". The bitstream is degigned to use
all tyge of BAB (S|_bab_type == “transitional BAB” or “exceptional BAB”). In case of transitiongl BAB coding

the transposition of the BAB is included. In addition to the above constraints the bitstream is als

Db designed to

use the following conditions: wavelét filter_type=="0" (integer), wavelet_download== ‘0’, default| wavelet filter

(ODD symmetry filter). The following constraints are also recommended: quantization_typeF=“10" (multi

quanfjzer mode), scan_direction=="'0’ (tree-depth fashion), start code enable=="0" (disabled).

Functional stage:

1. §]_bab_type fofiodd symmetry filter (SI_bab_type_prob [])

2. 1P8 contexis for CAE of vertical and horizontal scanning order in the transitional BAB| coding (The
probability:tables of enh_intra_v_prob[] and enh_intra_h_prob[] are used)

3. 2p6,contexts for even symmetry for CAE of the pixel TO (for context0) and T1 (for comtext1) in the
ekceptional BAB coding. (sto_enh odd prob0[] and sto_enh odd prob1[] are used) T

4. Scalable texture decoding with scalable shape

Purpose: To test a decoder for conformance with the regard of advanced core profile, the above bitstream is
used to check the BAB type decoding in enhancement layer and to verify the two 256 contexts for exceptional
BAB in case of ODD symmetry wavelet filter used. The bitstream is also used to investigate whether the
scalable shape coder works well with the scalable texture coder.

5.6.1.5.4 Test bitstream #A1ST-4

Specification: The bitstreams are generated using scalable shape coding for still texture
(texture_object_layer_shape==“01") with change_conv_ratio_disable=="1". The bitstream is designed to use
all type of BAB (SI_bab_type == “transitional BAB” or “exceptional BAB”). In case of transitional BAB coding
the transposition of the BAB is included. In addition to the above constraints the bitstream is also designed to
use the following conditions: wavelet_filter_type=="0" (integer), wavelet_download== ‘1’, wavelet filter length is
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EVEN (even symmetry filter). The following constraints are also recommended : quantization_type==“10"
(multi quantizer mode), scan_direction=="1" (band-by-band fashion), start_code_enable==*1" (enabled). The

used filters are as follows:

Low pass g []
High pass h [
Functional s
1.

= {64, 192, 192, 64}
1={5, 15, -19, -97, 26, 350, -350, -26, 97, 19, -15, -5}
tage:

S|_bab_type for even symmetry filter (sto_SI_bab_type prob_even[])

2. 128 contexts for CAE of vertical and horizontal scanning order in the transitional BAB coding (The
probability tables of enh_intra_v_prob[] and enh_intra_h_prob[] are used)

3. 256 contexts for even symmetry for CAE of the pixel TO (for context0) and T1 (for contexi)x|n the
exceptional BAB coding. (sto_enh_even_prob0[] and sto_enh_even_prob1[] are used)

4. Scalable fexture decoding with scalable shape

Purpose: To
used to chec
BAB in case
scalable shay

56155 T

Specificatio
texture (tiling
type of tile (tg

Functional s

Purpose: To
used to verify

56156 T

Specificatio
coding for stil

Functional s

Purpose: To
used to verify

5.6.1.6 Te

L
Following pa

5.6.1.6.1

|

!

test a decoder for conformance with the regard of advanced core profile, the-above bitstre
the BAB type decoding in enhancement layer and to verify the two 256 contexts for excef
of EVEN symmetry wavelet filter used. The bitstream is also used tojinvestigate wheth
e coder works well with the scalable texture coder.

st bitstream #A1ST-5

: The bitstream is generated using wavelet tiling operation and’scalable shape coding f
| disable=="0’, texture_object_layer _shape== “01"). The bitstream is designed to use every
xture_tile_type= “01”, “10”, and “11”).

tage: The combination of wavelet tiling and scalable shape for still texture

test a decoder for conformance with the regard f advanced core profile, the above bitstre
the combination of tiling operation and scalable shape coding for still texture.

st bitstream #A1ST-6

: The bitstream is generated using error resilience tool for still texture and scalable
texture (texture_error_resilience_disable=='0’, texture_object_layer_shape== “01").

test a decoder for conformance with the regard of advanced core profile, the above bitstrg

Bitstreams - Wavelet tiling
meters are used'as a common condition of defined bitstreams.

Table 25 — Common conditions of #A1TWT bitstreams

the combination of error (esilience for still texture and scalable shape coding for still texturg.

am is
tional
br the

pr still
three

am is

Shape

tage: The combination of error resilience tool for still texture and scalable shape for still texfure

am is

decomposition_levels 4
start_code_enable 1
wavelet _filter_type 0
download_filter 0

Test bitstream #ATWT-1

Specification: The value of texture object layer width and texture object layer height are twice of
tile_width and tile_height. The tiling_jump_table_enable=1, the texture_object layer shape="00" and the

error_resilien

ce_disable=1 are set.

Function stage: Overall

Purpose: The purpose of this bitstream is to verify the Wavelet tiling.

In addition,

tiling_jump_table_enable=1 is verified. The SQ with tree_depth scanning is used.

76

the case of
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5.6.1.6.2 Test bitstream #A1WT-2

Specification: The value of texture object layer width and texture object layer height is 4/3 times of
tile_width and tile_height. The tiling_jump_table_enable=0, the texture_object layer shape="00" and the
error_resilience_disable=1 are set.

Function stage: Overall

Purpose: The purpose of this bitstream is to verify the Wavelet tiling with different size of tile. In addition, the
case of tiling_jump_table_enable=0 is verified. The MQ with band-by-band scanning is used.

5.6.1.6.3 Test bitstream #A1WT -3

Specification: The texture_object layer width and texture_object_layer_height is a twice of tile_width and
tile_hgight. The Tiling_jump_table_enable = 1, texture_object _layer_shape=100, target_segment_length=512
and texture_error_resilience_disable=0 are set.

Function stage: wavelet tiling + error resilience for scalable texture

Purpose: The purpose of this bitstream is to verify the Wavelet tiling with error resilience for scalable texture.
In addlition, the case of tiling_jump_table_enable=1 is verified. The SQ with tree_dépth scanning |s used.

5.6.1J]7 Test Bitstreams - Error resilience for scaleable textures
Following parameters are used as a common condition of defined bitstreams.

Table 26 — Common conditions of #A1ET bitstreams
Tiling_disable
Texture_error_resilience_disable
Wavelet_filter_type
Wavelet_download
Wavelet_decompositioh, levels
Wavelet_filter_type
Start_code_enabl€e
Texture_object layer_shape 00
Quantization’ type 01

OO |O|O~»

5.6.1J7.1 Test bitstream #A1ET-1

Specffication: The parameters are scan_direction=0, header_extention_cofe=0 and
targe{ segment_length=256. ‘Packets with one and more number of texture_uintis are created.

Function stage: verifies\the packetization and the segment marker tools in tree-depth case. In addition, it
verifigs different sizes(of packets.

Purpéose: The purpese of this bitstream is to verify the error resilience for tree-depth mode.
5.6.1J7.2 Test)bitstream #A1ET-2

Specification: The parameters are scan_direction=1, header_extention_cofe=0 and
targel segment_length=256. Packets with one and more number of texture_uintis are created.

Function stage: verifies the packetization and the segment marker tools in subband-by-subband case. In
addition, it verifies different sizes of packets.

Purpose: The purpose of this bitstream is to verify the error resilience for subband-by-subband mode.
5.6.1.7.3 Test bitstream #A1ET-3

Specification: The parameters are scan_direction=0, header_extention_code=1 and
target_segment_length=256. Packets with one and more number of texture_uintis are created.

Function stage: verifies the header_extension_code in error resilience case.

Purpose: The purpose of this bitstream is to verify the header_extention mode of error resiliency.
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5.6.2 Normative Test Suites for Advanced Real-Time Simple (ARTS), Core Scaleable, Advanced
Coding Efficiency (ACE), Advanced Core (AC) and Advanced Scaleable Texture profiles

In order for a decoder of a particular profile-and-level to claim compliance to the standard described by this
document, the decoder shall pass successfully both the static test and the dynamic test defined in this
document with all the bitstreams of the normative test suite specified for testing decoders of this particular
profile-and-level.

Table 27 defines the normative test suites for each profile-and-level combination. The test suite for a
particular profile-and-level combination is the list of bitstreams that are marked with an ‘S’, ‘D’ or ‘X’ in the
column corresponding to that profile-and-level combination.

When the test suite for a profile-and-level combination does not include any bitstream of this same profile-and-

level, it is not[poOSSIDIE O test adequately compliance 1o the standard for decoders of that proiile-and-level.
Legend:
S — Bitstrean is intended for functional test
D — Bitstrean is intended for dynamic test
X — Bitstream is for functional and dynamic test
Table 27 —Summary of video test bitstreams
Categories | Bitstredgm | Donated Bitstream Name ARTS Core Scalable ’ o ACE AC Advanced
by (Advanped - \ (Advapced (Advanced| Bcaleable
Real-Time Simple | Core @ Coding Core) Texture
Simple) (Base) | (Base) é% Efficiency)
ance.)
L1(L2(L3|L4|L1|L2[L3|L14L L3(L1|L2(L3|L4| L1 | L2 |U1|L2|L3
General GE-1 Bosch vcon_ge_1_ace_I1.bits X
Bosch vcon_ge_1_ace_|2.bits X
Bosch vcon_ge_1_ace_I3.bits X
Bosch vcon_ge_1_ace_l4.bits X
GE-2 Hitachi vcon-ge2-ACEL1.bits X
Hitachi vcon-ge2-ACEL2.bits X
Hitachi vcon-ge2-ACEL3.bits X
Hitachi vcon-ge2-ACEL4.bits X
GE-3 UH ge-3_ace_l1.bits X
UH ge-3_ace_|2 bits X
UH ge-3_ace_I3.bits X
UH ge-3_ace_l4.bits X
GE-4 Hitachi vcon-ge4-ACEL1.bits S|S|S|S
GE-6 NTT GE-6-L1.cmp S[{S|S|S
GE-8 NTT GE-8-L1.cmp S[{S|S|S
GE-10 UH ge-10_ace.bits S[S|[S]|S
GE-11 Hitachi vcon-ge11-ACEL1.bits X
Hitachi vcon-ge11-ACEL2.bits X
Hitachi vcon-ge11-ACEL3.bits X
Hitachi vcon-ge11-ACEL4.bits X
GE-12 UH ge-12_ace_I1.bits X
UH ge-12_ace_|2.bits X
UH ge-12_ace_I3.bits X
UH ge-12_ace_l4.bits X
GE-13 Bosch vcon_ge_13_ace_l1.bits X
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Categories | Bitstream | Donated Bitstream Name ARTS Core Scalable ACE AC Advanced
by (Advanced (Advanced |[(Advanced| Scaleable
Real-Time Simple | Core Core Coding Core) Texture
Simple) (Base) |[(Base)| Scale. Efficiency)
(Enhance.)
L1(L2(L3|L4|L1|L2|L3|L1|L2|L1|L2|L3|L1|L2|L3|L4| L1 | L2 [L1|L2([L3
Bosch vcon_ge_13_ace_|2.bits X
Bosch vecon_ge_13_ace_|3.bits X
Bosch vcon_ge_13_ace_l4.bits X
GE-13  |Mitsubishi |,con-ge13-L1.bits s
Mitsuiish vcon-ge 13-L2.bits S
Mitsubishi | con-ge13-L3.bits S
GE-14 UH ge-14_ace_|1.bits X
UH ge-14_ace_|2.bits X
UH ge-14_ace_|3.bits X
UH ge-14_ace_|4.bits X
GE-16 Mitsubishi [vcon-ge16-L1.bits S
Mitsubishi |vcon-ge16-L2.bits S
Mitsubishi |vcon-ge16-L3.bits S
GE-16 Hitachi vcon-ge16-ACEL1.bits S[S|S
GE-18 Hitachi vcon-ge18-ACEL1.bits X
Hitachi vcon-ge18-ACEL2.bits X
Hitachi vcon-ge18-ACEL3.bits X
Hitachi vcon-ge18-ACEL4.bits X
GE-19 Hitachi vcon-ge19-ACEL1.bits S[{S|S|S
GE-20 Hitachi vcon-ge20-ACEL1.bits S|S|S|S
GE-21 Hitachi vcon-ge21-ACEL.bits S|S|S|S
GE-22 Hitachi veon-ge22:ACEL1.bits S|S|S|S
GE-23 Bosch vcon_ge.23_ace_|1.bits X
Bosch vcomge_23_ace_|2.bits X
Bosch vcon_ge_23_ace_|2.bits X
Bosch vcon_ge_23_ace_|2.bits X
GE-24 Hitachi vcon-ge24-ACEL1.bits
GE-25 Hitachi vcon-ge25-ACEL1.bits
A1GE~1 Bosch vcon_alge_1_ace_l1.bit X
s
Bosch vcon_alge_1_ace_|2.bit X
s
Bosch vecon_alge_1_ace_lI3.bit X
s
Bosch vcon_alge_1_ace_l4.bit X
s
A1GE-2 UH alge-2_ace_|1.bits X
UH alge-2_ace_|2.bits X
UH alge-2_ace_|3.bits X
UH alge-2_ace_l4.bits X
A1GE-3 |NTT A1GE-03-L1.cmp X
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Categories | Bitstream | Donated Bitstream Name ARTS Core Scalable ACE AC Advanced
by (Advanced - (Advanced |[(Advanced| Scaleable
Real-Time Simple | Core Core Coding Core) Texture
Simple) (Base) |[(Base)| Scale. Efficiency)
(Enhance.)
L1|L2|L3|L4 (L1 (L2(L3|L1|L2|LT|L2(L3|L1|L2|L3|L4( L1 | L2 [L1[L2|L3
NTT A1GE-03-L2.cmp X
NTT A1GE-03-L3.cmp X
NTT A1GE-03-L4.cmp X
A1GE-4 UH alge-4_ace.bits S[{S|S|S
A1GE-5 [NTT A1GE-05-L1.cmp S|S|S|S
A1GE-§ [NTT A1GE-06-L2.cmp S|S|S|S
A1GE-7 [NTT A1GE-07-L3.cmp S|S|S|S
A1GE-§ [NTT A1GE-08-L4.cmp S|S|S|S
A1GE-9 UH alge-9_ace_l1.bits X
UH alge-9_ace_l|2.bits X
UH alge-9_ace_|3.bits X
UH alge-9_ace_l4.bits X
A1GE-10 |Bosch vcon_alge_10_ace_I1.b X
its
Bosch vcon_alge_10_ace_I12.b X
its
Bosch vcon_alge_10_ace_I3.b X
its
Bosch vcon_alge_10_ace_l4.b X
its
A1GE-11 [NTT A1GE-11-L1.cmp X
NTT A1GE-11-L2.cmp X
NTT A1GE-11-L3.cmp X
NTT A1GE-11-L4.cmp X
A1GE-12 |UH alge-12_ace_l1.bits X
UH alge-12_ace_|2.bits X
UH alge-12_ace_|3.bits X
UH alge-12_ace_l4.bits X
A1GE-13 [Bosch vcon_alge~t3_ace_|1.b X
its
Bosch vcan_atge_13_ace 12.b X
its
Bosch vcon_alge_13_ace_I3.b X
its
Bosch vcon_alge_13_ace l4.b X
its
A1GE-14|NTT A1GE-14-L1.cmp X
NTT A1GE-14-L2.cmp X
NTT A1GE-14-L3.cmp X
NTT A1GE-14-L4.cmp X
A1GE-15 |Fujitsu vcon-A1GE-15-ARTS- | X
L1.bits
Fujitsu vcon-A1GE-15-ARTS- X
L2.bits
Fujitsu vcon-A1GE-15-ARTS- X
L3.bits
Fujitsu vcon-A1GE-15-ARTS- X
L4 .bits
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Categories | Bitstream | Donated Bitstream Name ARTS Core Scalable ACE AC Advanced
by (Advanced (Advanced |[(Advanced| Scaleable
Real-Time Simple | Core Core Coding Core) Texture
Simple) (Base) |[(Base)| Scale. Efficiency)
(Enhance.)
L1(L2(L3|L4|L1|L2|L3|L1|L2|L1|L2|L3|L1|L2|L3|L4| L1 | L2 [L1|L2([L3
A1GE-16 |Fujitsu vcon-A1GE-16-ARTS- X
L1.bits
Fujitsu vcon-A1GE-16-ARTS- X
L2.bits
Fujitsu vcon-A1GE-16-ARTS- X
L3.bits
Fujitsu vcon-A1GE-16-ARTS- X
L4.bits
Binary SH-1 Siemens |sh1_ace_enc.bits X
Shape
Siemens |sh1_ace_enc.bits X
Siemens |sh1_ace_enc.bits X
Siemens |sh1_ace_enc.bits X
Sony Vcon-sh1.bits S S
SH-2 Sony Vcon-sh2.bits g
SH-3 Sony Vcon-sh3.bits S
SH-4
SH-5
SH-6
SH-7-1 Toshiba [vcon-sh7-1.cmp S g
SH-7-2 Toshiba [vcon-sh7-2.cmp S g
SH-8-1 Toshiba [vcon-sh8-1.cmp S S
SH-8-2 Toshiba [vcon-sh8-2.cmp S S
SH-9
SH-10
SH-11
Shape A1SH-0  |HHI alsh0_L1.bits X
HHI alsh0_L2.bits X
HHI a1sh0_L3.bits X
HHI a1sh0_L4.bits X
A1SH-1 Siemens |a1sh1_ace L1_enc.bits X
Siemens |a1sh1_ace L2_enc.bits X
Siemens |a1sh1_ace_L3_enc.bits X
Siemens |a1sh1_ace L4 enc.bits X
A1SH-2 Siemens |a1sh2_ace L1_enc.bits X
Siemens |a1sh2_ace L2_enc.bits X
Siemens |a1sh2_ace_L3_enc.bits X
Siemens |a1sh2_ace_L4_enc.bits X
A1SH-3  |HHI a1sh3_L1.bits X
HHI a1sh3_L2.bits X
HHI a1sh3_L3.bits X
HHI a1sh3_L4.bits X
A1SH-4  |HHI alshd4_L1.bits X
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Categories | Bitstream | Donated Bitstream Name ARTS Core Scalable ACE Advanced
by (Advanced (Advanced Scaleable
Real-Time Core Coding Texture
Simple) (Base) Efficiency)
L1(L2|L3 L1|L2 L2 (L3|L4 L1(L2|L3
HHI alsh4_L2.bits X
HHI alsh4_L3.bits X
HHI alshd_L4.bits X
A1SH-5 |NTT A1SH-5-L1.cmp
A1SH-6  |NTT A1SH-6-L2.cmp X
A1SH-7] Hitachi veon-a1sh7-ACEL3.bits X
A1SH-8 Hitachi vcon-a1sh8-ACEL4.bits X
Scalability |SCC-1 Sharp vcon-scc1.cmp S S
SCC-1_le |[Sharp vcon-scc1_e.cmp S S
SCC-2 Sharp vcon-scc2.cmp S S
SCC-2_|e |[Sharp vcon-scc2_e.cmp S S
SCC-3 Sharp vcon-scc3.cmp S S
SCC-3_|e |[Sharp vcon-scc3_e.cmp S S
SCC-4 Sharp vcon-scc4.cmp S S
SCC-4_|e |[Sharp vcon-sccd_e.cmp S S
SCC-5 Sharp vcon-scch.cmp S S
SCC-5 |e [Sharp vcon-scc5_e.cmp S S
SCC-6 Sharp vcon-sccB.cmp S S
SCC-6_|e |Sharp vcon-scc6_e.cmp S S
SCC-7 Sharp vcon-scc7.cmp D
SCC-7_|e |Sharp vcon-scc7_e.cmp D
SCC-8 Sharp vcon-scc8.cmp
SCC-8_|e |[Sharp vcon-scc8_e.cmp
Error er-1 NTT ER-01-L1.cmp S[S|S
resilience
er-1 Toshiba |Vcon-er1.cmp S
er-2-1 Toshiba  |y/con-er2-1 chnp S
er-2-2 Toshiba |Vcon-er2-2.cmp S
er-2-3 Toshiba [Vcen-er2-3.cmp S
er-3-1 Toshiba VYcon-er3-1.cmp S
er-3-2 Toshiba ){Vcon-er3-2.cmp S
er-3-3 Teshiba [Vcon-er3-3.cmp S
A1ER-1 Oki vcon-aler1-1.bits S
Oki veon-aler1-2.bits S
Oki veon-aler1-3.bits S
Oki vcon-aler1-4.bits
A1ER-2 NTT vcon-aler2-1.cmp S
NTT vcon-aler2-2.cmp S
NTT vcon-aler2-3.cmp S
NTT vcon-aler2-4.cmp
Object A10S-1 Samsung |vcon-alos1.bits S|S
based
Scalability
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Categories | Bitstream | Donated Bitstream Name ARTS Core Scalable ACE AC Advanced
by (Advanced - (Advanced |[(Advanced| Scaleable
Real-Time Simple | Core Core Coding Core) Texture
Simple) (Base) |[(Base)| Scale. Efficiency)
(Enhance.)
L1|L2|L3|L4 (L1 (L2|L3|L1|L2|LT|L2(L3|L1|L2|L3|L4( L1 | L2 [L1[L2|L3
A10S-1_e |Samsung |vcon-alos1_e.bits S[S]|S
A10S-2 |Samsung |vcon-a1os2.bits S|S
A108S-2_e |Samsung |vcon-alos2_e.bits S[S]|S
A10S-3 |Samsung [vcon-a1os3.bits S|S
A10S-3_e |Samsung {vcon-a1os3_e. bits S|ISIS
A10S-4 |Samsung |vcon-alos4.bits S|S
A10S-4_e |Samsung |vcon-alos4_e.bits S[S]|S
A10S-5 |Samsung |vcon-a1os5.bits S|S
A10S-5_e |Samsung |vcon-alos5_e.bits S|S|S
A10S-6 |Samsung |vcon-a1os6.bits S|S
A10S-6_e |Samsung |vcon-alos6_e.bits StHS|S
A10S-7 |Samsung |vcon-alos7.bits S|S
A10S-7_e |Samsung |vcon-alos7_e.bits S|S|S
A10S-8 |Sony vcon-a1os8.bits S[S|S
A10S-8_e |Sony vcon-alos8_e.bits S|S|S
A10S-9 |Sony vcon-a10s9.bits S|S
A10S-9_e |Sony vcon-alos9_e.bits S|S|S
A108S-10 |Samsung |vcon-a1os10.bits S|S
A10S- Samsung [vcon-a1os10_e.bits S|S|S
10_e
A10S-11 [Samsung |vcon-alos11.bits S|S
A10S- Samsung [vcon-alos11_e.bits S|S
11_e
A10S-12 [Samsung |vcon-alosi2bits S|S
A10S- Samsung [vcon-atos12_e.bits S
12_e
Scalable | |[A1ST-1 Samsung {veon-a1st1.bits g S|S|S|S
shape for
scalable
textures
A1ST-2 S8amsung [vcon-a1st2.bits g S |S|S]|S
A1ST=3 Samsung |vcon-a1st3.bits g S |S|S|S
M ST4 Samsung |vcon-a1st4.bits g S |S|S]|S
AIS+-6 Samsthg—reen-atsts-bits S |S|S]|S
A1ST-6 Samsung S| S|S|S]|S
Wavelet A1TWT-1  |Sharp vcon-alwt1.bits S S |[S|S|S
Tiling
A1WT-2  |Sharp vcon-alwt2.bits
A1TWT-3  |Sharp S |S|S|S
Error A1ET-1 Sarnoff S S |S|S|S
resilience
for scalable
textures
A1ET-2 Sarnoff
A1ET-3 Sarnoff
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Categories | Bitstream | Donated Bitstream Name ARTS Core Scalable ACE AC Advanced
by (Advanced - (Advanced |[(Advanced| Scaleable
Real-Time Simple | Core Core Coding Core) Texture
Simple) (Base) |[(Base)| Scale. Efficiency)
(Enhance.)

L1|L2|L3|L4 (L1 |L2(L3|L1|L2|L1|L2([L3

—
PN

L2|L3|L4| L1 | L2 |L1|L2(L3

General A1TMHQ-1 |Sorenson [qtrpel1h.bits

General A1TMHQ-2 |Sorenson |qtrpel2h.bits

General A1TMHQ-3 [Sorenson [qtrpel3h.bits

General A1MHQ-4 |Sorenson |qtrpel4h.bits

General ATMHQ-5_|Sorenson |gtrpel5h.bits

General ATMHQ-6 |Sorenson |qtrpel6h.bits

General ATMHQ-7 |Sorenson |qtrpel7v.bits

General ATMVQH1 |Sorenson |qtrpel1v.bits

General ATMVCGH

Sorenson |qtrpel2v.bits

General ATMVCH

Sorenson |qtrpel3v.bits

General ATMVQH

Sorenson |qtrpeldv.bits

General ATMVGH

Sorenson |qtrpel5v.bits

General ATMVGH

Sorenson |qtrpel7v.bits

General ATMVCGH

Sorenson |qtrpel5v.bits

General ATMVQH

Sorenson |qtrpel6v.bits

General ATMVCGH

XX |IX|IX|IXIXAX|X|X|X]|X]|X|[K[X|[X|X]|X

2
3
4
5
General ATMVQ6 |Sorenson |qtrpel6v.bits
7
5
6
7

Sorenson |qtrpel7v.bits

6 Audio
6.1 Termsg and Definitions

The following|audio related terms and definitiens will be used throughout this clause:
conformanc[ data — Conformance test sequences and conformance tools.

conformance tools — Tools which are’ provided within an electronic annex of ISO/IEC 14496-4 to check
certain confofmance criteria.

conformance test sequences'—The superset of compressed data and its reference waveforms provided as
examples within an electronicrannex of this document.

compressed|data — Encoded data according to ISO/IEC 14496-3.

reference waveforms-—< Decoded counterparts of the compressed data.

6.2 Introduction

This clause meet
requirements specified by ISO/IEC 14496-3. In this part, encoders are not addressed specifically. An encoder
can be stated as an ISO/IEC 14496-3 encoder if it generates compressed data compliant with the syntactic
and semantic requirements specified in ISO/IEC 14496-3.

Characteristics of compressed data and decoders are defined for ISO/IEC 14496-3. The compressed data
characteristics define the subset of the standard that is exploited in the compressed data. Examples are the
applied values or range of the sampling rate and bitrate parameters. Decoder characteristics define the
properties and capabilities of the applied decoding process. An example of a property is the applied arithmetic
accuracy. The capabilities of a decoder specify which compressed data the decoder can decode and
reconstruct, by defining the subset of the standard that may be exploited in the decodable compressed data.
Compressed data can be decoded by a decoder if the characteristics of the compressed data are within the
subset of the standard specified by the decoder capabilities.
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Procedures are described for testing conformance of compressed data and decoders to the requirements
defined in ISO/IEC 14496-3. Given the set of characteristics claimed, the requirements that must be met are
fully determined by ISO/IEC 14496-3. This document summarizes the requirements; cross references them to
characteristics, and defines how conformance with them can be tested. Guidelines are given on how to
construct test suites to check or verify decoder conformance. Some examples of compressed data
implemented according to these guidelines are provided as an electronic annex to this document together with
their uncompressed counterparts (reference waveforms).

6.3 Audio Conformance Points

All audio decoders except the LATM-based decoders are part of the MPEG-4 framework. Table 28 gives an
overview about the interfaces that have to be provided to test the audio decoders using the MPEG-4 System.

Table 26 — Conformance points

confomance point / data flow description / reference QV‘
interfdce direction Q
AudioBpecificConfig in audio related decoder specific information, see ISO/IEC 14&6 -3:2001
(subclause 1.6.2.1 AudioSpecificConfig)
audio jaccess units in audio related bitstream payload, see ISO/IEC 144 @_)‘2000 (subclauge 7.2.3 Access
Units (AU))
BIFS/AudioSource node in see ISO/IEC 14496-1:2000 (subclause 9.4.2.12Mﬁlo Source)
privat¢ test info in to control some elements which are usuaﬁy/@gjerated by random number generators
audio [composition units out see ISO/IEC 14496-1:2000 (subclaus,e\WComposition Units (CU))
\A

Figurg 4 gives an overview about the test bench (MPEG-4 Sy?S;}), the system under test (Audio decoder),

and the interfaces between them. Figure 5 gives a more dgéa d view on the audio decoder,|consisting of
error protection (EP) decoder and audio core decoder.

MPEG-4 Q}&tem
Q

I N
AudioSpecificConfig \\'0 private test info

*.mp4 audio presentation
file format BIFS(AudioSource)

Node fields
s e f A DN R !

AS)

audio a@ units audio composition units
C) (incl. time stamps for SA, TTS)

Q-
X

Figure 4 — Audio Conformance Points

EP Decoder Audio
Core

Decoder

Figure 5 — Audio decoder structure
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Subclause 6.

6 describes:

The conformance criteria of the audio core decoder.

The conformance criteria of the compressed data not requiring the EP decoder (epConfig == 0 || epConfig

).

The properties of the examples of compressed data with (epConfig == 0 || epConfig == 1).

Subclause 6.

7 describes:

The conformance criteria of the EP decoder

The conform

The propertie

Compressed

waveforms. H

setting.

For some of
PCM output
range 0 (bas
conformance

6.4 Audio

ISO/IEC 144

against a ce
Nevertheless
The assignm
The conform
belonging to
be found in s

6.5 Confo

6.5.1

For all confor

86

File n

s of the examples of compressed data with (epConfig == 2 || epConfig == 3).

lere, the output of a conforming decoder shall be equal, independently ofthé used ep(

the compressed data containing scalable configurations, conformance points are defined
pf the decoder for m layers being decoded from an n-layer input, where m is an integer
b layer conformance) to n-1. The reference PCM decoder output $ignals corresponding to
points are listed in the respective conformance tables.

Profiles

D6-3 defines several profiles and several levels within each profile. Conformance is always
tain level within a certain profile. Audio profiles always comprise a set of audio object
the conformance criteria as described within this*document are based on audio object
bnt of object types to profiles as well as the level definitions can be found in ISO/IEC 144
hnce of a certain level within a certain profile, is fulfilled, if the conformance of each objed
this profile is fulfilled. The assignment of the provided test sequences to profiles and leve
Iibclause 6.12.

Lmance data
me conventions

mance test sequences, the file'name convention given in Table 29 is used.

data with different epConfig settings might be available referring to the same refe

nce criteria of the caompressed data requirina the EP decaoder (enConfia == 2 |l enConfig == 3)
L -1 J \ Ll ~J LI} L ~J

rence
Config

at the
in the
these

ested

ypes.
ypes.
196-3.

t type
S can
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Table 29 - File name conventions

object type name/ File Name (compressed) File Name (uncompressed)
tool name
AdvancedAudioBIFS | aabper<coreSetup> -- not applicable --
- perceptual
apporach
AdvancedAudioBIFS | aabphy<coreSetup> -- not applicable --
- physical approach
AudioBIFS ab<coreSetup>_<coder> ab<coreSetup>_<coder>
AAC scalable ac<coreSetup> ac<coreSetup>[_lay<highestLay>]
AACLC al<coreSetup>_<fs> al<coreSetup>_<fs>[_cut<fac>_boost<facr>][_level<Ivl>][_<chan>]
AAC main am<coreSetup>_ <fs> am<coreSetup>_<fs>[ cut<fac> boost<facr>][ level<Ivl>][_<chan>]
AAC LTP ap<coreSetup>_<fs> ap<coreSetup>_<fs>
AAC SSR as<coreSetup>_<fs> as<coreSetup>_<fs>[_<chan>]
CELP ce<coreSetup> ce<coreSetup>[_lay<highestLay>]
ER AAC sfalable er_ac<coreSetup>_ep<epConfig>[<epSetup>] er_ac<coreSetup>[_lay<highestlay>]
ER AAC LD er_ad<coreSetup>_<fs>_ep<epConfig>[<epSetup>] | er_ad<coreSetup>_<fs>
ER AAC LIC er_al<coreSetup>_<fs>_ep<epConfig>[<epSetup>] |er_al<coreSetup>_<fs>
ER AAC UTP er_ap<coreSetup>_<fs>_ep<epConfig>[<epSetup>] [ er_ap<coreSetup>_<fs>
ER BSAC er_bs<coreSetup>_<fs>_ep<epConfig>[<epSetup>] | er_bs<coreSetup>’_<fs>[_lay<highestLay>]
ER CELP er_ce<coreSetup>_ep<epConfig>[<epSetup>] er_ce<coreSetup>[ _lay<highestLay>]
ER HILN er_hi<coreSetup>_ep<epConfig>[<epSetup>] er_hi<coreSetup>[_lay<highestLay>][_s<speedfac>][_p<pitchFac]
ER HVXC er_hv<coreSetup>_ep<epConfig>[<epSetup>] er_hv<cereSetup>[_lay<highestLay>]_<delay>
ER Paramietric er_pa<coreSetup>_ep<epConfig>[<epSetup>] er_pa<ceoreSetup>[_lay<highestLay>]_<delay>
ER Twin Q er_tv<coreSetup>_ep<epConfig>[<epSetup>] er_tv<coreSetup>[_lay<highestLay>]
HVXC hv<coreSetup> hv<coreSetup>[_lay<highestLay>]_ref<decCfg>
Algorithmi¢ sy<coreSetup> sy<coreSetup>
Synthesis jand Audio
FX
TTSI tts<coreSetup> tts<coreSetup>
TwinVQ tv<coreSetup> tv<coreSetup>[_lay<highestLay>]
<chan> indicates the channel forymulti-channel sequences (f<number> - number of the ffont channel,

b<number>- number of the back-¢hannel, s<number> - number of the side channel, I<number} - number of
the L$F channel).

<coder> indicates the coderused to encode the content (ce — CELP, sa — Structured Audio, pcn — PCM)

<corgSetup> refers to~a certain audio coder setup. It is most likely a number, but might|also contain
characters.

<delgy> refers.to’'the decoder delay, it can become "Id" (low delay) or "nd" (normal delay).
<epCpnfig>-c¢an be 0, 1, 2 or 3, depending on epConfig (defined in AudioSpecificConfig).
<epSgtup>is required if (epConfig==2 || epConfig==3). It refers to a certain error protection setup.
<fs> sampling frequency (08, 11, 12, 16, 22, 24, 32, 44, 48, 64, 88 or 96).

_level<lvl> refers to the level with regard to DRC.

_cut<fac>_boost<fac> referes to the cut and boost factors with regard to DRC.

_lay<highestLay> is required for any scalable configuration. It marks the highest layer of the scalable
configuration used for decoding (starting with O for the core layer).

_p<pitchfac> is a number refering to the decoder configuration with regard to the pitch factor.

_ref<decCfg> is a number refering to the decoder configuration with regard to delay mode, speed and pitch
change.

_s<speedfac> is a number refering to the decoder configuration with regard to the speed factor.
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With respect to file extensions, the following rules are applied:

compressed MPEG-4 file format .mp4
compressed AudioSyncStream .ass
compressed EPAudioSyncStream .ess
compressed AudioPointerStream .aps
uncompressed HILN Conformance Test Parameters .ctp

uncompressed WAVE format (uncompressed PCM format) .wav
uncompressed TTSI decoded text and control digits Axt

6.5.2 Content

The test set i
sequences. T
amplitude of

6.6 Audio
This chapter

one object type.

6.6.1 Gene

This subclau
Unless explic
6.6.1.1

6.6.1.1.1 C

Characteristic
compressed

of parameter
given compreg

Decoder rele
decoder sped
BIFS/AudioS
audio access
6.6.1.1.1.1

In case of ep
within a singl

Note: In case
element dired
apply accordi

The following

Compressed Data

hcludes a set of sine sweeps, a set of musical/speech test sequences and a set of noise-lik
he supplied sine sweeps with an amplitude of -20dB relative to full scale have~an ab
F/- 0.1.

Object Types

ists all audio object types. It starts with a general description, which may be'related to mor

ral

e contains general descriptions for conformance testing on.compressed data and dec
tly restricted, these descriptions are related to all object types.

haracteristics

Jata. These syntactic and semantic constraints<may, for example, restrict the range or the

ssed data may or may not be known a priori.

ant compressed data may consist of the following parts:
ific information (AudioSpecificConfig)

burce node (field information)

units (establishing the bitstream payload)

EFSC instance configuration

Config=1, each jnastance of each sensitivity category belonging to one frame is stored sepd

of epConfig=3, the mapping between EP classes and ESC instances is signaled by thg
tMapping.In case of directMapping=1, the restrictions regarding the ESC instance configy
hgly to'the EP class configuration.

table gives an overview about the valid configurations:

e test
solute

p than

pders.

s of compressed data specify the constraints that are applied by the encoder in generating the

alues

5 that are encoded directly or indirectly in_the compressed data. The constraints appliedl to a

rately

b access unit, i.ethere exist as many elementary streams as instances defined within a frame.

data
ration
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Table 30 — Number of ESC instances that build a frame in case of epConfig==

Audio object type number of ESC instances to build a frame
ER AAC see Table 31
ER Twin VQ non-scalable or base layer: 2
any enhancement layer: 2
ER BSAC base layer: 2
any large-step enhancement layer: 1
ER CELP base layer: 5
any enhancement layer: 1
ER HVXC 2 kbit/s, non-scalable or base layer: 4

4 kbit/s non-scalable: 5
any enhancement layer: 3

ER HILN base layer: 5
any enhancement/extension layer: 1
ER Parametric PARAmMode==0,1 base layer: 5

PARAmode==2,3 base layer: 15
any enhancement/extension layer: 1

Table 31 — Number of ESC instances that build elements/layers of
an ER AAC frame in the case of epConfig==

aacScalefactorDataResilienceFlag
0 1
single channel element (SCE) / mono layer 3 4
channel pair element (CPE) / stereo layer 7 9
extension payload (EPL) 2

Depending on the value of the data element channelConfiguration, an AAC frame might ¢over several
instarjces of SCE, CPE or EPL. This leads to the-following valid configurations:

Taple 32 — Number of ESC instances that build an ER AAC frame/layer in the case of epLonfig==

aacScalefactorDataResilienceFlag

AOT 0 1
17 | N9 | 20 | 23 channelConfiguration main payload N extensipn payloads
X X X X 1 3 4
X X X X 2 7 9
X X X 3 3+7 449
X X X 4 3+7+43 4+9+4 +2*N
X X X 5 3+7+47 4+9+9
X X X 6 3+7+47+3 4+9+9+4
X X X 7 3+7+7+7+43 449+9+9+4

6.6.1. 1.2 Testprocedure

Each compressed data shall meet the syntactic and semantic requirements specified in ISO/IEC 14496-3. For
each audio object type a set of semantic tests to be performed on the compressed data is described. To verify
whether the syntax is correct is straightforward and therefore not defined herein after. In the description of the
semantic tests it is assumed that the tested compressed data contains no errors due to transmission or other
causes. For each test the condition or conditions that must be satisfied are given, as well as the prerequisites
or conditions in which the test can be applied.

6.6.1.2 Decoders
6.6.1.2.1 Characteristics

The decoder characteristics are defined by the profiles and levels being tested.
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6.6.1.2.2 Test procedure

To test audio decoders, ISO/IEC JTC 1/SC 29/WG 11 supplies a number of test sequences. Supplied
sequences cover all profile decoders. For a supplied test sequence, testing can be done by comparing the
output of a decoder under test with a reference output also supplied by ISO/IEC JTC 1/SC 29/WG 11.

Measurements are carried out relative to full scale where the output signals of the decoders are normalized to
be in the range between -1.0 and +1.0.

The following subclauses define a set of test methods. A particular test method for a certain test sequence is
specified in the object type specific subclauses.

For elements producing output that cannot be tested with the methods described below, specific conformance
testing proce i i j ifi

6.6.1.2.2.1

To fulfill the *
provide an

decoder und

MS/LSB Measurement
MS/LSB Measurement” test at an accuracy level of “K bit”’, an ISO/IEC 14496-3 decode
tput waveform such that the RMS level of the difference signal between thexoutput

r test and the supplied reference output is less than 2'(K‘1)/sqrt(12). In addition, the diffe

signal shall have a maximum absolute value of at most 2-(K-2) relative to full-scale. The “RM:
Measurement” test shall be carried out for an accuracy level of K=16 bit unless a_different accuracy le
explicitly statgd.

6.6.1.2.2.1.1

For the calcu

shall
pf the

rence

5/LSB
vel is

Calculation of RMS

ation of the RMS level, all measurements are carried out reldiive to full scale where the putput

signals of the

The supplied
labeled bit 0
the value of

The output W
output of the
bits by setting

decoder and supplied test sequences are normalized to belin the range between -1.0 and

reference waveforms have a precision (P) of 24 bits, where the most significant bit (MSB)
and the least-significant bit (LSB) will be labeled bit23/The most significant bit (bit 0) repre
1, the second most significant bit (bit 1) represents_the value of +1/2, etc.

value of bit 0 (MSB) -1

value of bit.J

value of'bit 2

1 1
2% 8,388,608
aveformsof the decoder under test is required to be in the same format. In the case th
decodér has a precision of P' bits and if P' is smaller than 24, then the output is extended
bitP’ through bit 23 to zero. In the next step, the difference (diff) of the samples of these |

value of bit 23 (LSB)

+1.0.

vill be
sents

bt the
to 24
gnals

has to be calculated. Every channel of a multichannel waveform shall be tested. The total number of samples
for each channel is N.

diff (n) = 'output signal of decoder under test (n)' - 'supplied test sequence (n)', forn=1to N

The values of all difference samples shall be squared, summed, divided by N and then the square-root shall
be calculated. This calculation finally gives the RMS level.

rms = /%nzji;diff(n)2

This test only verifies the computational accuracy of an implementation.

Software is provided for performing this verification procedure.
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6.6.1.2.2.2 Segmental SNR

This criterion is designed to test decoders decoding the object types CELP, ER CELP, HVXC, ER HVXC,
TwinVQ, ER TwinVQ and ER HILN.

Definition:
x,(i): i" sample of reference output signal (normalized in a range between —1.0 and 1.0).
X, () i" sample of output signal of a decoder under test normalized in a range between —1.0 and 1.0.

L : the length of segment

N : the total number of segments
SS(k): SNR of k" segment
SSNR : segmental SNR

L-1
Zxa (kxL+i)
i=0

SS(k)=log,,| 1+ -1
10 L+ (x,(kxL+)Sx,(kxL+i))

i=0

NiSS(k)/N
SSNR =10xlog,,| L -1.0

6.6.12.2.3 Frequency domain criterion based-on cepstrum analysis

This ¢riterion is designed to test decoders decoding the object types CELP, ER CELP, TwinVQ, ER TwinVQ
and BR HILN.

The ¢epstrum analysis procedure is.‘defined by means of the functions Ipc2cepstrum and |calculate Ipc
provided in pseude C code below.

#define LPC_ORDER 16 /* LPC order */
#define CEPSTRUM_ORDER 32 /* Cepstrum order */
#define BW 0.0125F /* Bandwidth scalefactor */
voifl lpc2cepstrum (float lpc coefl], /* in: LPC coefficients (a-parameters) */
float Crl) /* out: LPC cepstrum */

{

float¥ss;

int i, m;

X it 1 a nmed that Tpﬁiﬁﬂﬁffnw bl 1 ! *
C[1] = -1pc_coef[1l];

for (m = 2; m <= LPC_ORDER; m++)

ss= -lpc _coef[m] * m;
for (1 = 1; i < m; i++)
{
ss —-= lpc coef[i] * C[m-i];
}

C[m] = ss;
for (m = LPC_ORDER + 1; m <= CEPSTRUM ORDER; m++)

ss = 0.0F;
for (i = 1; i<= LPC_ORDER; i++)
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ss —-= lpc coef[i] * C[m-i];

Clm] /= m;
}
}
void calculate lpc (float *in, /* in: input PCM audio data */
int frame size, /* in: analysis frame length in samples */
float *1pc_coef) /* out: LPC coefficients */
{
int ip;
float wvpowfr, cor[LPC ORDER + 1];
float wlag [LPC ORDER + 1];
float *wdw;
wdw float*) malloc (sizeof (float) * frame size);
if (wdy == NULL)

printf ("Memory allocation error in calculate lpc.\n");
exit (1);

hamwdw| (wdw, frame size);

for (ip = 0; ip < frame size; ip++)
{ inf[ip] *= wdw[ip];
}
sigcor| (in, frame size, &wvpowfr, cor, LPC ORBER)’;
lagwdw| (wlag, LPC_ORDER, BW);

for (ip = 1; ip <= LPC_ORDER; ip++)

{ corlip] *= wlagl[ip];
}

corref| (LPC _ORDER, cor, lpc coef);

free (ydw);

}

void hamwdy (float waw k],
int )
{
int i;
float dNPl = 3.141592653589793F;

d = (fleaty (2.0 * pi/n);

for (i = 0; i < n; i++)

wdw[i] = (float) (0.54 - 0.46 * cos (d * 1));
}

}
void lagwdw (float wdw[],

int n,
float h)
{
int i
float pi = 3.141592653589793F;
float a, b, w;
a = (float) (log (0.5) * 0.5 / log (cos (0.5 * pi * h)));
a = (float) ((int) a);
w = 1.0F;
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b += 1.0F;
w *= a / b;
wdw[i] = w;
a —-= 1.0F;
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void sigcor (float *sig,
int n,
float * pow,
float corl(],
int )
{
int k, 1i3:
float c, dsgsum;
float sgsum = 1.0e-35F;
if (n > 0)
{
for (i3 = 0; ij < n; 1ij++)
{
sgsum += (sig[ij] * sig[ij]);
}
dsgsum = (float) (1.0 / sgsum);

for (k = 1; k <= p; k++)

LPC analysis order
correlation coefficients

linear predictive coefficients */

c = 0.0;
for(ij = k; 1j < n; ij++)
{
c += (sigl[ij - k] * sigl[ij]);
}
cor[k] = ¢ * dsgsum;
}
k = p;
}
* pow = (float) ((sgsum - 1.e-35) %) (float)n);
cor[0] = 1.0F;
}
voifl corref (int P, /* in:
float cerld, /* in:
float alf[]) /* out:
{
int i, v ks
float resid, r, a;
float Fef [LPC_ORDER + 1];
ref AN = cor([l];
alfil] = -ref[l];
wesid = (float)

((1.0 - ref[1]) * (1.0 + ref[1]))>

*/
*/

for (1 = 2; i <= p; 1i++)
r = cor[i];

for (J = 1; j < i; Jj++)
{

r += alf[j] * cor[i-j];
}

alf[i] = —-(ref[i] = (r /= resid ));
j=0;
k = 1i;
while (++j <= --k)
{
a = alf[j];
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alf[j] -= r * alf[k];
if (3 < k)
{
alf(k] -=r * a;
}
}
resid = (float) (resid * (1.0 - r) * (1.0 + r));

}

6.6.1.2.2.4 PNS conformance criteria

Two tests based on spectral waveform analysis and one test based on temporal waveform analysis shall be

applied.

Spectral PNY conformance analysis:

[PNS-1] Both the decoded output and the reference output signal are analyzed by means ©f 'an N
DFT |(N=2*number_of spectral_lines_per_frame, e. g. 2048-point for AAC LC) with ayHann w
and PO % overlap between subsequent windows. For both signals, the DFT lings are gr
correpponding to scalefactor bands and the accumulated squared absolute values’are comput]
each| scalefactor band. As the first test criterion, the ratio between the energies of both s
avergged over time shall be within the interval [-0.4 dB; 0.4 dB] for each- scalefactor band. A
second test criterion, the ratio between the standard deviations (over time) of the energies o
signdls shall be within the interval [-0.8 dB; 0.8 dB] for each scalefactor\band. For this test, sequ

are supplied containing a static spectrum generated by a single PNS/codebook section cover
scalgfactor bands (i.e. each frame carries the same spectral "envelope”, long blocks only, no
codepooks).

[PNS-2] The same type of analysis and the same thresholdsyare used as in test [PNS-1], but

windgw size of N/8 and grouping corresponding to scalefactor bands for a SHORT_WINDOV]
this test, sequences are supplied containing a periodie repetition of PNS and Null codebook se
within grouped short blocks ({1;1;1;1;2;2} grouping with PNS switched on in subblocks 0,2,4).

Temporal PN[S conformance analysis:

[PNS-3] $tarting at the first available decoder frame boundary, the sum of the squared output sam

-point
ndow
buped
ed for
gnals
s the
f both
ences
ng all
other

vith a
. For
ctions

les is

computed for blocks of 64 samples for both decoded signal and reference signal. As the test criferion,

the ratio between the energies of bothrsignals shall be within the interval [-5 dB;5 dB] for 91 %
blockis and within the interval [-10 dB;10 dB] for 99 % of the blocks. For this test, the same sequ
as prpvided for [PNS-2] shall be.used.

6.6.2 Null

The NULL object type provides-the ‘possibility to feed raw PCM data directly into the audio compositc
decoding is|involved. The sampling rate and the audio channel configuration is specified b
AudioSpecifigConfig.

6.6.3 AAC-pased scalable configurations
6.6.3.1 Commpressed data

6.6.3.1.1 Characteristics

of the
Bnces

r. No
y the

Encoders may apply restrictions to the Tollowing parameters of the compressed data.
6.6.3.1.1.1 Layer configuration

number of non-AAC layers

number of AAC layers

6.6.3.1.1.2 AudioSpecificConfig

See description for individual object types.

6.6.3.1.1.3 Bitstream payload

See description for individual object types.
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6.6.3.1.2 Test procedure

Each compressed data shall meet the syntactic and semantic requirements specified in ISO/IEC 14496-3.
This subclause describes a set of semantic tests to be performed on decoder relevant data. The procedure to
verify whether the syntax is correct is straightforward and therefore not defined in this subclause. In the
description of the semantic tests it is assumed that the tested compressed data contains no errors due to
transmission or other causes. For each test the condition or conditions that must be satisfied are given, as
well as the prerequisites or conditions in which the test can be applied.

6.6.3.1.2.1 Layer configuration
The number of AAC layers shall not exceed 8 in any scalable configuration.

The
withinl an AAC based scalable configuration.

e layer coder

The rumber of TwinVQ layers (object type 7 or 21) shall not exceed 1, if TwinVQ is used-as)bage layer coder
withinl an AAC based scalable configuration.

Only those object type combinations shown in Table 33 are valid.

Table 33 — Valid object type combinations within an AAC-based scalable configuration

audio object type for the audio object type for'the
base layer coder AAC enhancement.layers
6 (AAC scalable) 6 (AAC scalable)

8 (CELP) 6 (AAC scalable)

7 (TwinVQ) 6 (AAC scalable)

20 (ER AAC scalable) 20,(ER AAC scalable)

24 (ER CELP) 20 (ER AAC scalable)

21 (ER TwinVQ) 20 (ER AAC scalable)

If CELP is used as base layer coder withiniah AAC based scalable configuration, its samplingFréquencylndex
shall be Oxc (7350 Hz) or Oxb (8000 Hz).

6.6.3.1.2.2 AudioSpecificConfig

6.6.3.1.2.2.1  AudioSpecificConfig()

channelConfiguration: Shall be 1 in case of audioObjectType 7 (TwinVQ) or 21 (ER TwinVQ).
6.6.3[/1.2.3 Bitstream(payload

6.6.3/1.2.3.1 tvquscalable_main_header()

tns_data_present: Shall be 0.

6.6.4| AAC:(main,LC, ERLC, SSR,LTP, ERLTP, ER LD, scalable, ER scalable)
6.6.4./1.“/Compressed data

6.6.4.1.1 Characteristics

Encoders may apply restrictions to the following parameters of the compressed data:
6.6.4.1.1.1 AudioSpecificConfig

a) samplingFrequencylndex

O

samplingFrequency

o O

)

)

) channelConfiguration

) program_config_element()
)

®

frameLengthFlag

—-

) dependsOnCoreCoder
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g) exten
h) epCo

sionFlag

nfig

i)  ErrorProtectionSpecificConfig()

j) aacSectionDataResilienceFlag

k) aacScalefactorDataResilienceFlag

I) aacSpectralDataResilienceFlag

6.6.4.1.1.2 Bitstream payload

a) used

b) pulse

c) window_shape

d) M/S s
e) inten
f) TNS
g) data|
h) depe
i) indeg
i) LFE

k) matri

6.6.4.1.2 Test procedure

Each comprg
This subclaus
verify whethg
description o
transmission
well as the pr

6.6.4.1.2.1
6.6.4.1.2.1.1
audioObject

samplingFrzuencylndex: Shall be encoded with the values specified in Table 34.

samplingFr:

f prediction in main profile

| data

tereo

ity stereo

stream_element()

ndently switched coupling channel
endently switched coupling channel
Channel

K-downmix

ssed data shall meet the syntactic-and semantic requirements specified in ISO/IEC 14496-3.
e describes a set of semantic teststo be performed on decoder relevant data. The procedure to
r the syntax is correct is straightforward and therefore not defined in this subclause. |n the
F the semantic tests it is asstumed that the tested compressed data contains no errors que to
or other causes. For each\test the condition or conditions that must be satisfied are givgn, as
erequisites or conditions in“which the test can be applied.

AudioSpecificConfig
AudioSpecificConfig()
ype: Shall-be‘encoded according to the AAC object type (see Table 36).

uehcy: Shall be encoded with the values specified in Table 34.
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Table 34 — Specification of samplingFrequencylndex and samplingFrequency

SamplingFrequencyindex / Level 1 Level 2 Level 3 Level 4
SamplingFrequency
Scalable Profile 0x6..0xc, Oxf/ 0x3..0xc, Oxf /
<= 24000 <= 48000
Main Profile 0x0..0xc, Oxf/
no limitation
SamplingFrequencyindex Level 1,5 Level 2,6 Level 3,7 Level 4,8
SamplingFrequency
High Quality Audio Profile 0x7..0xc, 0x3..0xc, Oxf/
0xf / <= 48000
<= 22050
Low Delay Audio Profile 0xb..0xc, 0x8..0xc, 0x3..0xc Oxf7/
0xf / Oxf / <= 48000
<= 8000 <= 16000
$amplingFrequencyindex/ Level 1,3 Level 2,6
$amplingFrequency
Natural Audio Profile 0x3..0xc 0x0.,0xc,
0xf / 0xf
<=48000 <=96000
$amplingFrequencyindex/ Level 1,4 Level 2,5 Level 3,6
$amplingFrequency
Mobile Audio Internet Working Profile | 0x6:0xc, 0x3..0xc, Oxf/
0xfA <= 48000
<= 24000

channpelConfiguration: shall be encoded with the values specified
channelConfiguration=0, the following-restrictions apply to the number of syntactic elements specified in the

program_config_element():

¢| the number of main audio channels (represented by SCE and CPE) shall not exceed
number specified for a certain profile and level.

in Table 35. In [the case of

he maximum

e| the number of\remaining audio channels (represented by LFE and CCE) shall nof exceed the
maximum number specified for a certain AudioObjectType and number of main audio ¢hannels (see
ISO/IEC 14496-3, subclause “Levels within Profiles”).

Table 35— Specification of ChannelConfiguration

ChannelConfiguration Level 1 Level 2 Level 3 Level 4
Scalable Profile 0, 1 0.2 0.7
Main Profile 0.7
ChannelConfiguration Level 1,5 Level 2, 6 Level 3,7 | Level 4, 8
High Quality Audio Profile 0,1 0.2 0.6
Low Delay Audio Profile 0,1 | 0.2
ChannelConfiguration Level 1,2, 3, 4
Natural Audio Profile 0.7
ChannelConfiguration Level1,4 | Level 2,5 | Level 3, 6
Mobile Audio Internet Working Profile | 0, 1 0.2 0..6
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In addition to

this table, the following audioObjectType based restrictions apply:

channelConfiguration=0 is permitted only for the audioObjectTypes 1 (AAC main), 2 (AAC LC), 3

(AAC SSR) and 4 (AAC LTP), but not for the audioObjectTypes 6 (AAC scalable), 17 (ER AAC LC),
19 (ER AAC LTP), 20 (ER AAC scalable) and 23 (ER AAC LD).

scalable).

epConfig: No restrictions apply.

directMapping: Shall be 1.

6.6.4.1.2.1.2

frameLengtH
Audio Profile
Working Prof

dependsOn(
type 6 or 20

GASpecificConfig()

channelConfiguration>2 is not permitted for audioObjectTypes 6 (AAC scalable) and 20 (ER AAC

Flag: Shall be zero for the following audio object types: 1, 2, 3, 4, 17, 19, when used in_ S¢
Main Audio Profile, High Quality Audio Profile, Natural Audio Profile or Mobile Audie’In
le. No restrictions apply otherwise.

LoreCoder: Shall be encoded with the value 1 in the first AAC scalable coding layer (audio
if a core coder is used in the underlying base layer of a scalable AAC configuration; sh

blable
ternet

bbject
all be

encoded with|the value 0 otherwise.

coreCoderDelay: no restrictions apply.

extensionFI3 all be

encoded with

g: shall be encoded with the value 0 in the case of the audioObjectTypes 1, 2, 3, 4, 6. Sh
the value 1 in the case of the audioObjectTypes 17, 19, 20, 23.

extensionFI3
6.6.4.1.2.1.3

program_con
Units cannot

g3: Shall be encoded with the value 0.
program_config_element()

figuration_element()’s in access units shall be igngred. Therefore, PCEs transmitted in Access
be used to convey decoder configuration infermation. The PCE in the GASpecificConfig()
describes theg decoder information for the elementary streamxunder consideration.

No program may contain more main audio channels, LFE channels, indepe
coupling_chaphnel_element()’'s and dependent coupling_channel_element()’s than specified by the profil
level.

ndent
e and

The following|restrictions apply to the elements-of program_config_element():

element_instance_tag: no restrictions
object_type:|shall match the AudioObjectType within AudioSpecificConfig
sampling_frequency_index: shalllmatch the samplingFrequencylndex within AudioSpecificConfig
num_front_ghannel_elements:_see restriction regarding the number of channels as stated above.
num_side_channel_elements: see restriction regarding the number of channels as stated above.
num_back_ghannel_eléments: see restriction regarding the number of channels as stated above.
num_lIfe_channel- elements: see restriction regarding the number of channels as stated above.

num_assoc_|[data_elements: no restrictions apply.

num_valid_cc_elements: see restriction regarding the number of channels as stated above.

mono_mixdown_present: shall be 0 for the audio object types 1 (AAC main), 2 (AAC LC), 3 (AAC SSR) and
4 (AAC LTP) when used in Scalable Audio Profile, Main Audio Profile, High Quality Audio Profile or Natural
Audio Profile.

mono_mixdown_element_number:
single_channel_element().

stereo_mixdown_present: shall be 0 for the audio object types 1 (AAC main), 2 (AAC LC), 3 (AAC SSR) and
4 (AAC LTP) when used in Scalable Audio Profile, Main Audio Profile, High Quality Audio Profile or Natural
Audio Profile.

stereo_mixdown_element_number:
channel_pair_element.

shall be encoded with the element instance tag of a

shall be encoded with the element instance tag of a
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matrix_mixdown_idx_present: shall only be encoded with a value of 1 if a 3 front/2 rear 5-channel program
is indicated for this PCE.

matrix_mixdown_idx: no restrictions apply.
pseudo_surround_enable: no restrictions apply.
front_element_is_cpe[i]: no restrictions apply.

front_element_tag_select: shall be encoded with the element instance tag of either a
single_channel_element or a channel_pair_element.

side_element_is_cpe[i]: no restrictions apply.

side_element_tag select. _shall _he encoded with the element instance tag of either a

single_channel__ele_ment or a channel_pair_element.
back| element_is_cpel[i]: no restrictions apply.

back] element_tag_select: shall be encoded with the element instancextag of either a
singlg_channel_element or a channel_pair_element.

Ife_element_tag_select: shall be encoded with the element_instance_tag of a Ife” channel_elenjent.

asso¢_data_element_tag_select: shall be encoded with the  ,element instance|tag of a
data_fstream_element.

cc_element_is_ind_sw: shall be encoded with the same value_as the ind_sw_cce flag| field of the
coupl|lng_channel_element corresponding to valid_cc_element_tag.Select.

valid]| cce_element_tag_select: shall be encoded , with the element instance fag of a
coupllng_channel_element.

comment_field_bytes: no restrictions apply.
comment_field_datali]: no restrictions apply.
6.6.4N1.2.1.4  ErrorProtectionSpecificConfig()
number_of_concatenated_frame: Shall be-ane.
For details see also subclause 6.7.

6.6.41.2.2 Bitstream payload

6.6.41.2.2.1 raw_data_block()

id_syn_ele: if a program_config_element() (PCE) is present, it shall be the first syntactic element in a
raw_data_block(), indicated\by id_syn_ele encoded with a value of ID_PCE

6.6.41.2.2.2 Any syntactic element

nt_instancée tag: ensure that element_instance_tag numbers within each element type are unique
each frame. This restriction does not apply to data_stream_element()'s (DSE), whi¢h may have
dupligated element_instance_tags.

6.6.401.2.2:3 channel_pair_element()

com imdow o Testrictions appty-

ms_mask_present: shall not be encoded with the binary value 11.
ms_used: no restrictions apply.

6.6.4.1.2.2.4 ics_info()

ics_reserved_bit: shall be set to zero.

window_sequence: Shall be zero (ONLY_LONG_SEQUENCE) if audioObjectType == 23, no such restriction
applies for the remaining object types. The meaningful window_sequence transitions are as follows:

from ONLY_LONG_SEQUENCE to (ONG START SEQUBNCE
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from LONG_START SEQUENCE to {Eﬁ?ﬁg—ssfloopf{gﬁz%%%%%@
ONLY LONG SEQUENCE

from LONG_STOP_SEQUENCE to {LONG START SEQUENCE

{EIGHT_SHORT SEQUENCE

Other, non-meaningful, window_sequence transitions are also possible:

EIGHT SHORT_ SEQUENCE

from ONLY_LONG_SEQUENCE to {LONG STOP SEQUENCE

ONLY_LONG_SEQUENCE

from LONG_START_SEQUENCE to {LONG START SEQUENCE

(FIGHT_SHORT_SEQUENCE

from LONG_STOP_SEQUENCE to LONG STOP SEQUENCE

ONLY_LONG_SEQUENCE

from EIGHT_SHORT_SEQUENCE to {LONG START SEQUENCK

A conforman{ bitstream shall consist of only meaningful window_sequence transijtions. However, decoders are
required to handle non-meaningful window_sequence transitions as well. Test bitstreams al03 and as17 are
provided respectively for Main and Low-Complexity profiles to test decoder\performance on non-mearningful
transitions |(see subclause 6.6.4.1.2.2.1). The performance requirements for non-meaningful
window_sequence transitions are the same as for the meaningful transitions.

window_shape: no restrictions apply.

max_sfb: shall be <= num_swb_long or num_swb_short as appfopriate for window_sequence and sampling
frequency.

scale_factor| grouping: no restrictions apply.

predictor_ddta_present: shall be encoded with the value O for the audioObjectTypes 2 (AAC LC), 3|(AAC
SSR) and 17|(ER AAC LC); no restrictions apply otherwise.

predictor_refket: shall be encoded with the binary value of 1 sufficiently often so that normative behaviour is
achieved (AAC main).

predictor_reset_group_number: shall-net’be encoded with the binary values 00000 or 11111 (AAC main).
prediction_data_used: no restrictions apply.

Itp_data_present: No restrictions,apply.

6.6.4.1.2.2.5| pulse_data()

number_pulse: no restrictions apply.

pulse_start_sfb: shall‘be smaller than num_swb_long_window[fs_index].

pulse_offset[i}: swb_offset_long_window[pulse_start_sfb] + pulse_offset[0] + +
pulse_offset[humber pulse] shall not be greater than 1023

pulse_ampli]: shall be encoded with a value small enough such that the compensated quantized spectral
coefficient is not greater than 8191.

6.6.4.1.2.2.6  coupling_channel_element()

The number of dependently-switched and independently-switched coupling channel elements shall not exceed
the allowed numbers specified by the profile and level. No coupling channel shall target a given
single_channel_element() or channel_pair_element() more than once per frame. Dependently switched
coupling channels are not permitted for audio object type 4 (AAC LTP).

ind_sw_cce_flag: shall not be encoded with the binary value of 1 if independently-switched coupling channel
elements are not specified by the level and profile.
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num_coupled_elements: shall not be encoded with a value greater than the total number of
single_channel_elements and channel_pair_elements.

cc_target_is_cpe: shall be encoded with the binary value 1 if the syntactic element with
element_instance_tag of cc_target tag_select is a channel_pair_element; otherwise, it shall be encoded with
the binary value of 0.

cc_target_tag_select: shall only be encoded with a binary value equal to the element_instance tag of a
single_channel_element or a channel_pair_element of the current frame.

cc_l: no restrictions apply.

cc_r: no restrictions apply.

cc_démain: no restrictions apply.

gain_|element_sign: no restrictions apply.
gain_lelement_scale: no restrictions apply.
comrmon_gain_element_present: no restrictions apply.
hcod) sf: see subclause 6.6.4.1.2.2.17.

6.6.4./1.2.2.7 Ife_channel_element()

The nqumber of LFEs shall not exceed the allowed number specified by theprofile & level.

The window_shape field of any LFE shall always be encoded with@-value of 0 (sine window).
The window_sequence field of any LFE shall always be encoded.with a value of ONLY_LONG |SEQUENCE.
Only the lowest 12 spectral coefficients of any LFE may be-non-zero.

The gredictor_data_present_flag of any LFE shall be . encoded with a value of 0.
Temporal noise shaping shall not be used in any LFE:

6.6.4/1.2.2.8 data_stream_element()

data_|byte_align_flag: no restrictions apply.

count: no restrictions apply.

esc_¢ount: no restrictions apply.

dat_gtream_byte: no restrictions apply.

6.6.401.2.2.9 fill_element()

count: no restrictions apply.

esc_¢ount: no restrictions apply.

6.6.4[1.2.2.10 <gain_control_data()

For the audio object type AAC SSR the following restrictions apply:

alocgode: shall satisfy the following conditions:

aloccode| B][w][m, ] <aloccode] B][w][m, ]|, 1< m, <m, <adjust num[B][w]+1

where B is the Band ID, an integer between 1 and 3, and w is the Window ID, an integer from 0 to 7.
No restrictions apply for the remaining data elements inside of gain_control_data().

6.6.4.1.2.2.11 aac_scalable_main_header()

ics_reserved_bit: see subclause 6.6.4.1.2.2.4.

window_sequence: see subclause 6.6.4.1.2.2.4.

window_shape: see subclause 6.6.4.1.2.2.4.

max_sfb: see subclause 6.6.4.1.2.2.4.

scale_factor_grouping: see subclause 6.6.4.1.2.2.4.
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ms_mask_present: see subclause 6.6.4.1.2.2.4.

tns_channel_

mono_layer: no restrictions apply.

tns_data_present: see subclause 6.6.4.1.2.2.13.

Itp_data_present: Shall be zero if audioObjectType

otherwise.

20 (ER AAC scalable). No restrictions

6.6.4.1.2.2.12 aac_scalable_extension_header()

max_sfb: see subclause 6.6.4.1.2.2.4.

ms_mask_present: see subclause 6.6.4.1.2.2.4.

apply

tns_data_présent: see subclause 6.6.4.7.2.2.73.

6.6.4.1.2.2.13
diff_control:
6.6.4.1.2.2.14
diff_control |
6.6.4.1.2.2.15
global_gain:

pulse_data_
EIGHT_SHO

tns_data_présent: no restrictions apply.

gain_contro
0.

length_of_reordered_spectral_data: Shall be equal to the length of the reordered spectral data. In cag

SCE or LFE i

length_of_longest_codeword: Shall reflect the length of the longest codeword transmitted within the ¢

frame. It shal

diff_control_data()

no restrictions apply.
diff_control_lIr()

Ir: no restrictions apply.
individual_channel_stream()

no restrictions apply.

bresent: shall be encoded with a value of 0 for AAC scalable or if window_sequer
RT_SEQUENCE.

| data_present: no restrictions apply for AAC SSR; otherwise it shall be encoded with the

shall be <= 6144. In case of CPE the sum®fboth values shall be <= 12288.

be <=48.

6.6.4.1.2.2.1

sect_cb[g][i}:

(aacSection

Intensity cod
the left chan
only occur in

Given that m
equal NOISE

sect_len_ing
6.6.4.1.2.2.17%

section_data()

Shall not be encoded,with the decimal value 12 (bit sequence either
ataResilienceFlag == 0) 6r f01100” (aacSectionDataResilienceFlag == 1)).

books INTENSITY_HCB and INTENSITY_HCB2 shall not occur in a single_channel_elg
el of a channel pair'element, a coupling channel element, or an LFE. Intensity codebook
A channel_pair_element if the common_window field is set to 1.

5 used[g][sfbl.is set to 1 or ms_mask_present equals the binary value 10, sfb_cb[g][sfb] sh
| HCB inonly one channel of a channel pair element.

r: The'sum of all sect_len_incr elements for a given window group shall equal max_sfb.

scale_factor_data()

ce is

value

e of a

urrent

‘11007

ment,
s can

Al not

hcod_sf[ ]: Shall only be encoded with the values listed in the scalefactor Huffman table. Shall be encoded

such that the

dpcm_noise_

decoded scalefactors sf[g][sfb] are within the range of zero to 255, both inclusive.

nrg: No restrictions apply.

sf_concealment: No restrictions apply.

rev_global_gain: Shall be encoded with the PCM value of the last scale factor.

length_of_rvic_sf: Shall be equal to the length of the RVLC data part in bits.

rvic_cod_sf:

sf_escapes_

Shall only be encoded with the values listed in the RVLC codebook table.

present: No restrictions apply.

length_of_rvic_escapes: Shall be equal to the length of the RVLC escape data part in bits.
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rvic_esc_sf: Shall only be encoded with the values listed in the Huffman codebook table for RVLC escape
values.

dpcm_is_last_position: Shall be encoded with the last intensity stereo position.
dpcm_noise_last_position: Shall be encoded with the last noise energy value.
6.6.4.1.2.2.18 tns_data()

n_filt: no restrictions apply.

coef_res: no restrictions apply.

length[w][filt]: shall be small enough such that the lower bound of the filtered region, indicated by ‘bottom’,
does ini ici

orden[w][filt]: shall not exceed the maximum permitted order depending on the specified~object type and
sampling frequency

direction: no restrictions apply.

coef [compress: no restrictions apply.

coef:[no restrictions apply.

6.6.411.2.2.19 Itp_data()

No reptrictions apply to any of the data elements inside Itp_data().
6.6.4./1.2.2.20 spectral_data()

hcod[sect_cb[g][ill[wl[x][yl[z]: shall only be encoded with the(values listed in Huffman codebopks 1, 2, 3, or
4.

quad| sign_bits: no restrictions apply.
hcod[sect_cb[g][ill[yl[z]: shall only be encoded withi\the values listed in Huffman codebooks 5 through 11.
pair_gign_bits: no restrictions apply.

hcod)] esc_y: shall be encoded with a valuesmaller or equal to 8191, i.e., it shall be encoded |with an initial
escape sequence consisting of not more than nine ‘1’ bits followed by an escape separator of ‘0’.

hcod| esc_z: shall be encoded with a‘value smaller or equal to 8191, i.e., it shall be encoded |with an initial
escape sequence consisting of not'mere than nine ‘1’ bits followed by an escape separator of ‘0’.

6.6.41.2.2.21 extension_payload()
extension_type: no restrictions apply.
fill_nibble: shall be ‘0000’

fill_byte: shall be :10400101".
data_lelement~Vversion: shall be ‘0000’

dataglementLengthPart: no restrictions apply.

data _|element_byte: no restrictions apply.

other_bits: no restrictions apply.

6.6.4.1.2.2.22 dynamic_range_info()

No restrictions apply to any of the data elements inside dynamic_range_info().
6.6.4.1.2.2.23 excluded_channels()

No restrictions apply to any of the data elements inside excluded_channels().
6.6.4.1.2.2.24 ms_data()

ms_used: see subclause 6.6.4.1.2.2.3.
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6.6.4.2 Decoders
6.6.4.2.1 Characteristics

The object types AAC LC (Low Complexity), AAC main, AAC SSR (Scalable Sampling Rate) and AAC LTP
(Long Term Prediction) build the basic object types supporting AAC-based audio coding within MPEG-4 using
the ISO/IEC 13818-7 style syntax. The AAC Scalable Object type is built on top of the AAC LTP object type,
but uses a different decoder structure, syntax and additional tools to provide large step scalability.

The AAC LC, AAC main and AAC SSR object types correspond to the LC, Main, SSR profiles of ISO/IEC
13818-7, with the inclusion of PNS as a mandatory tool in MPEG-4 AAC decoders. The AAC main and AAC
LTP object types are built on top of the AAC LC object type. The AAC SSR is identical to the AAC LC object
type with the exception of the filterbank, the additional gain control tool and some aspects of the TNS tool
configuration[AITTAESE Object types have an ISO/TEC 138 18-7 syniax style.

Table 36 — AAC Object Types

Audio Object Type | GA Bitstream Syntax Type Hierarchy Object Type ID
AAC main ISO/IEC 13818-7 Style contains AAC LC 1
AAC LC ISO/IEC 13818-7 Style 2
AAC SSR ISO/IEC 13818-7 Style 3
AAC LTP ISO/IEC 13818-7 Style contains AAC LC 4
AAC scalable Scalable 6

Four ER AAQ object types have been defined in ISO/IEC 14496-3:2001. Table 37 gives an overview.
Table 37 — Overview about the AAC object types

o

(]
g | & < g
> (3 El )
Rl o 2
. B 2.2 D] s
Audio Objectz |2 | 2|&|9| 2| &
Type O |«~|a|d|kF|2|W
ER AACLC 17 | X | X X
ER AACLTP 19 | X | X | X X
ER AAC scalable | 20 | X | X X X
ER'AAC LD 23 X | X X | X

The object types ER AACLC, ER AAC LTP, and ER AAC scalable are based on the object types AAC LC,
AAC LTP, and AAC scalable respectively as defined in ISO/IEC 14496-3. The object type ER AAC LD is
based on the|objecttype ER AAC LTP, but introduces some changes in order to reduce the overall algorjthmic
delay. Table B8 shows these dependencies.

Table 38 — AAC gbiec_t type. dependencies

ER Audio object type underlying Audio object type
ER AAC LC AAC LC

ER AACLTP AAC LTP

ER AAC scalable AAC scalable

ER AAC LD ER AACLTP

All ER AAC object types use the error resilient bitstream payload syntax. This syntax is based on the syntax of
the underlying non-ER AAC object types. The error resilient bitstream payload can be derived by subdivision
of the bitstream payload data elements into instances of error sensitivity classes.

The error resilient bitstream payload is mandatory.
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Beside the error resilient bitstream syntax, modified noiseless coding tools are introduced for section data,
scale factor data, and spectral data. These tools are optional.

In general, conformance criteria defined for the underlying object types are also valid for the Version 2 object
types and will not be repeated here. Thus, characteristics defined for a new object type have to be treated as
extensions or modifications with respect to the already defined characteristics of the underlying object type.

A compliant decoder may also support any of the following modifications to the parameters in an audio
bitstream:

Table 39 — AAC Parameter

Bitstream Variation
Char; istic
progfam configuration any configuration of compressed data containing more than one~prdgram (in the

sense of what is specified in a program_config_element()) is nof.allow

if a program_config_element() is used, syntactic elements (other tha
ID_END) not referenced by any program_config_element().are not all

ed

h ID_FILL or
bwed

data] stream_element a decoder is not required to store or

data_stream_element()’s

present”’ data recd

vered from

mong-mixdown element | a decoder conforming with one of the currently(defined profiles is ng

support compressed data containing any mone‘mixdown element

t required to

stergo-mixdown a decoder conforming with one of the currently defined profiles is nqgt required to
element support compressed data containing any’stereo-mixdown element
matr{x-mixdown a decoder is not required to calculate a matrix-mixdown signal

6.6.42.1.1 AAC main

The NIPEG-4 AAC main object type is the counterpart’to the MPEG-2 AAC Main Profile, though
the ANS tool. The AAC main object type bitstream syntax is compatible with the synts
ISO/IEC 13818-7. All the MPEG-2 AAC multizechannel capabilities are available. A decods
decoding a MPEG-4 Main Access Unit can also parse and decode an MPEG-2 AAC
raw_data_stream(). On the other hand, an\MPEG-2 Main profile decoder will not be able to pars
AAC Main stream if PNS has been used. The AAC main Object Type is an extension of the A4
Type.

6.6.4.

also offering
x defined in
r capable of
Main Profile
e an MPEG-4
AC LC Object

2.1.2 AACLC

PEG-4 AAC Low Caomplexity (LC) object type is the counterpart to the MPEG-2 AAC Lo
, though also offering*the PNS tool. The AAC LC object type bitstream syntax is compa

w Complexity
tible with the
e. A decoder
A\C LC Profile

to parse an

object type is the counterpart to the MPEGQ-2 AAC SSR
; ; i i ; atible with the
syntax defined in ISO/IEC 13818-7. All the MPEG-2 SSR multi-channel capabilities are available. A decoder
capable of decoding a MPEG-4 SSR Access Unit can also parse and decode a MPEG-2 SSR Main profile raw
data stream. On the other hand, an MPEG-2 SSR profile decoder will not be able to parse an MPEG-4 AAC-
SSR stream if PNS has been used.

6.6.4.2.1.4 AACLTP

The AAC LTP Object Type is an extension of the AAC LC Object Type with a long term predictor. At the same
time, the MPEG-4 AAC LTP object type is similar to the AAC main object type. However, an LTP replaces the
MPEG-2 AAC predictor and the PNS tool can be used in addition. The LTP achieves a similar coding gain, but
requires significantly lower implementation complexity. The bitstream syntax for this object type is very similar
to the syntax defined in ISO/IEC 13818-7. An MPEG-2 AAC LC profile bitstream can be decoded without
restrictions by an LTP decoder.
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The decoder shall use the MPEG-4 long term predictor.
6.6.4.2.1.5 AAC scalable

The scalable AAC object type is built on top of the AAC LTP object type, but uses a different bitstream syntax,
decoder structure and additional tools to support bitrate- and bandwidth- scalability. A large number of
scalable combinations are available, including combinations with TwinVQ and CELP coder tools. However,
only mono or 2-channel stereo objects are supported.

AAC-based scalable configurations shall support all object type combinations specified in ISO/IEC 14496-3.
All AAC and TwinVQ layers and their enhancement layers need to operate at the same sampling rate. In case
of using a CELP core coder the ratio between CELP core and AAC enhancement layer sampling rates is
restricted according to the specification in the General Audio part of ISO/IEC 14496-3.

6.6.4.2.2 TJ;st procedure

The test prog
LSB test. Tah

edures specified in Table 42 has to be applied. The RMS test procedure always-includgs the
le 40 provides the references to the according test specifications.

Table 40 — References to the test precedure descriptions
Name of the test procedure as used in Table 42 | Reference to the test specification
RMS subclause 6.6.1.2.21
PNS subclause 6.6.1.2.2.4

If no test is gpecified, a check of conformance using appropriate measurements, e.g. the LSB criterig
those sequer|ces that do not utilize PNS) or objective perceptual measutement systems, is not mandato
highly recomTended. This also applies to bitstreams with non-meaningful window sequences.

S

6.64.23 T

To test AAQ
sequences a
program_con
16, 22.05, 24
AAC scalablg
and 48 kHz fi
indicate the s

n (for
ry but

t sequences

decoders, ISO/IEC JTC 1/SC 29/WG 11 supplies a number of test sequences. Thg test
e defined in Table 41 and Table 42. In the casg’that the ChannelConfiguration equals zefo the
fig_element() is defined in Table 43. Sequences are provided at sampling rates of 8, 11.025, 12,
, 32, 44.1, 48, 64, 88.2, and 96 kHz for the audio object types AAC main, AAC LC, AAC|SSR,
, ER AAC LC, ER AAC LTP and ER AAC scalable and at sampling rates of 22.05, 24, 32| 44.1
pr the audio object type ER AAC LD:The extension _fs is appended to the sequence name to
ampling rate of the test sequence~Possible values of fs are 08, 11, 12, 16, 22, 24, 32, 44, 48, 64,

88 and 96, ¢
the table for
the higher bit

All sequence
and ER AAC
level only the

brresponding to the possibly nonsinteger sampling rates listed above. If two bitrates are lis
h certain sequence, the lower bitrate is to be used for sampling rates of 16 kHz and belovy
ate is to be used at sampling rates above 16 kHz.

5 for the object types‘AAC main, AAC LC, AAC SSR, AAC scalable, ER AAC LC, ER AA(
LD are supplied inall sampling rates (as indicated by extension fs). For a specific profi
sequences with(the appropriate channel configuration and sampling rate are applicable.

Some confor

ance test seguences have special properties as follows:

ted in
, and

C LTP
e and

Dynamic Range Control: This field indicates that dynamic range control information is available
bitstream payload.ef.the compressed data. Conformant decoders must be able to parse these test sequs
However, DRC semantics is optional, making the result of decoding the DRC test sequences informative

Arithmetic t :
codebooks as possible are used within the bitstream payload of the compressed data. At least 95 % of the
total number of the individual codewords is processed.

Buffer test: This field indicates that the bitstream payload of the compressed data is intended to check the
decoder’s input buffer size. The number of remaining bits in the bit reservoir are first kept at a high level and
than at one or several blocks within the stream all accumulated free bits are used by a single
raw_data_block(). Thus, the resulting block lengths for these raw_data block()'s are similar to the total
decoder input buffer size, or, as this might be difficult to achieve, not more than 16 bit below that value.

Non-meaningful window_sequence transitions: This field indicates that the bitstream payload of the
compressed data is intended to check the decoder’s behavior in case of a non-meaningful window sequence
transitions (see subclause 6.6.4.1.2.2.1 for details).
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Table 41 — AAC test sequences
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*
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0.4,6..11

0..3,5..11

*

0..2,5..11
3,4

*

*

0,1

2.1

0,9..11
1.

0

.8

A1

1.

0.8

adA 1108

poolpny

1
1
1

1

2
2
2
2
2
2

2

2
2

2
2
2
2
3
3
3
3
3
3
3
3

3

3

3
3

3
3
3

(smah) eyemq

40/64
40/64
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128/256 |1

200/320 |1

40/64
40/64
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40/64
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80/128

120/192 |2
192

240/384 |2
1920/
3072

3072

64/128

192/384 |2

96/384
80/128
40/64
40/64
40/64
40/64
40/64
40/64
40/64

40

40764
40/64
64

40/64
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40/64
64

40/64

80/128
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80/128

80/128

80/128
320

200/320 |3

200/320 |3

200/320 |3

280/448 |3

280/448 |3

280/448 |3

JuSjU0D

sine sweep

music

music

music

music

music

test mix

test mix

music, other

music

music

music

music

music

music

noise

noise

sine sweep

music

music

aweu

aseq a|

am00 |sine sweep

am01 |music

am02 |music

am02 |music

am04 |music

am05 |music

amO06 |music

amO07 |music

al00
alo1
al02
al03
alo4
alo5
al06
al0é
al07
alod

al08
al14
al15
al16
al17
al18
al19

as00
as01

as02 |music

as02 |music

as03 |music

as03 |music

as04 |music

as05 |music

as05 |music

as06 |music

as06 |music

as07 [music

as07 |music

as08 |music

as09 |music

as09 |music

as10 |music

as11

as12 |music
as13 |music
as13 |music
as14 |music
as14 |music
as15 |music
as15 |music
as16 |music
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64
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32
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12:2
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12.2
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JuSjU0D

sine sweep

test mix

test mix

test mix

test mix

test mix

test mix

sweu aseq oy

as16 |music
as17 |music

ap01

ap02 |music

ap03 |music

ap04 |music

ap05 |music
ac01

ac02

ac03

ac04

ac05

ac06
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32
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JUS

U0

test mix

test mix

test mix

test mix

test mix

test mix

test mix

test mix

test mix

test’mix

test mix

test mix

test mix

sweu aseq oy

ac08

ac09
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ac12
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ac14
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Table 42 — ER AAC test sequences

Q@
2 |8 |8
[ c v o
% 8 |2 |¢ £ g
2 |c g |8 |2 £ |
= |8 = | |B : |z
g |% ¢ |5 |2 g |
g |e |5 g |z | |2 |8 s |3
o s |2 |5 |2 1318 |33 S |3 5
g : (8|5 |8 5|5 |5 |8 IS g |3 s 3
@ " = g lg | |€ ¢ [ |8 |s |8 |2 S 8
& 5 g |2 |2 lE |5 |2 (8 |8 |3 |a |2 g |3 3 5
< = S s |E |s |3 |E |2 |8 |8 |8 |§ T |8 |2 |2 |a |2 |«
Q 1o} = =] @ < oY © S © @ © < 2] £ £ Z 5 = Z 17}
= o i) < |on |O ) &= o © © © £ = 2 2 = 2 | o ]
er_al10 sine §weep [40/64 17 TF T 0,7 |0 - 0 0 0 - - y y n n n n RMS
er_al12 test nmix 40/64 17 | 1 0,1 0 - 1 0 0 - - ? ? ? n n fs1/*|none
er_al15 test npix 40/64 17 |* 1 0,1 0 - 0 0 1 - - ? ? ? n n fs2 |none
er_al18 test npix 40/64 17 |* 1 0,1 0 - 1 1 1 - - ? ? ? n n fs1 |none
er_al21 test npix 80/128 |17 |* 2 0,1 |0 - 0 0 0 y y ? ? ? n n fs2 |none
er_al23 test npix 80/128 (17 |[* 2 0,1 |[O - 0 1 0 y y ? ? ? n n fs1 |none
er_al26 test npix 80/128 |17 |* 2 0,1 |0 - 1 0 1 y y ? ? 2 n n fs2 |none
er_ap10 sine gweep |40/64 19 |* 1 0,1 |[O - 0 0 0 - - y y n n ? n RMS
er_api14 test npix 40/64 19 |* 1 0,1 0 - 1 1 0 - - ? ? ? n ? fs1 |none
er_ap27 test npix 80/128 |19 |* 2 0,1 |0 - 0 1 1 y y ? Y2 ? n ? fs2 |none
er_ad100 [sine gweep (64 23 |* 1 0,1 |0 - 0 0 0 - - - y n n ? n RMS
er_ad103 [test nix 64 23 |* 1 0,1 0 - 0 1 0 - - - ? ? n ? fs1 |none
er_ad107 [test npix 64 23 |* 1 0,1 0 - 0 1 1 - - - ? ? n ? fs2 |none
er_ad109 [noise] 64 23 |* 1 0,1 |[O - 0 0 0 7 - - n n n n y PNS-1
er_ad110 [sine gweep (64 23 |* 1 0,1 1 - 0 0 0 = - - y n n ? n RMS
er_ad111 [test npix 64 23 |* 1 0,1 1 - 0 0 0 - - - ? ? n ? fs2 |none
er_ad115 [test nix 64 23 |* 1 0,1 1 - 0 0 1 - - - ? ? n ? fs1 |none
er_ad202 [test npix 128 23 |* 2 0,1 |0 - 1 0] 0 y y - ? ? n ? fs1 |none
er_ad206 |test npix 128 23 |* 2 0,1 |[O - 1 0 1 y y - ? ? n ? fs2 |none
er_ad214 [test nix 128 23 |* 2 0,1 1 - 1 1 0 y y - ? ? n ? fs1 |none
er_ad218 [test npix 128 23 |* 2 0,1 1 - 1 1 1 y y - ? ? n ? fs2 |none
er_ac111 [test nix 64 20 |3 1 0,1 0 8 0 0 0 - - ? ? ? n n n none
64 20 |3 2 0 - 0 0 1 n y - - ? n - n
er_ac118 |sine gweep |40 20 |2 1 0,1 19 - 0 1 0 - - y y n n n n RMS
24 20 |2 1 0 - 0 1 1 - - - - n - n
40 20 |2 2 0 - 1 0 0 n y - - n n - n
40 20 |2 2 0 - 1 0 1 n y - - - n - n
er_ac119 |[sine gweep (30 20 |7 1 0,1 |0 - 0 1 0 - - y y n n n n RMS
16 20 |7 1 0 - 0 1 1 - - - - - n - n
96 20 W7 2 0 - 1 0 0 n y - - n n - n
20 2087 2 0 - 1 0 1 n y - - - n - n
er_ac121 [musi 32 20" |3 2 0 0 - 0 0 0 y y n n n n - n none
32 20 |3 2 0 - 0 0 0 y y - - - n - n
32 20 |3 2 0 - 0 0 0 n y - - - n - n
32 20 |3 2 0 - 0 0 0 n y - - - n - n
er_ac123 [test npix 40 20 |4 2 0,1 |[O - 1 1 0 n y ? ? ? n n y none
64 20 |4 2 0 - 1 1 1 n y - - - n - n
er_ac211 |[test nixX 9] 24 11 f 0,1 = - - = - = - = - = - = - none
40 20 |6 1 1 0 0 1 0 - - ? ? ? - y
64 20 |6 2 - 0 0 1 n y - - ? - n
er_ac221 [test mix 6.2 24 (12 |1 0,1 - - - - - - - - - - - - - none
64 20 |7 2 1 0 0 0 0 n y ? ? ? n - n
128 20 |7 2 1 - 0 1 1 n y - - - n - n
er_ac311 [test mix 8 21 5 1 0,1 0 - - - - - - ? ? - - n - none
40 20 |5 1 0 - 1 0 - - - ? n - n
64 20 |5 2 0 - 1 1 1 n y - - ? n - n
er_ac321 [test mix 12 21 |6 1 0,1 1 - - - - - - ? ? - - n - none
64 20 |6 2 1 - 1 1 0 n y - - ? n - y
96 20 |6 2 1 - 1 0 1 n y - - - n - n
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am01

am02
am04
am05

amO06

am07

al0o
alo1
al02
alo3
alo4
alo5
al06

alo7

alog

al14
al15

al16

al17

as00

asuT

as02
as03
as04
as05
as06
as07
as08
as09
as10

as11

as12

Table 43 — Specificaiton of the program_config_element()
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as13 2 |In 1 n |0 1 0
as14 2 ﬁ 1 n |0 1 0
y
as15 3 [n |O 1 n |1 0
y
y
as16 3 [n |O 1 n 1 0
y
y
as17 1 n |0 0 0o |0
ap01 1 n |0 0 0 |0
ap02 2 |In 0 0 0 0
ap03 1 n |0 0 0o |0
ap04 1 n 0 0 0 0
ap05 2 |n |O 0 0o |0
Legend:
> — varlable
“ — might be used
~ — not[applicable
fsq’ — yeq if fs is one of the following: 08, 12, 22, 32, 48;,88; no otherwise
fsy’ — yeq if fs is one of the following: 11, 16, 24, 44164, 96; no otherwise
T —long
‘n’ - no
‘s’ — shart
Y — yes
6.6.5 TwinYQ and ER_TwinVQ
6.6.5.1 Deg¢oderSpecificlnfo,Characteristics
Encoders maly apply restrictions to the following parameters of the Object Descriptor Stream:
a) samplingFrequencylndex (descriptor element which indicates sampling rate).
b) bitrate (indicates bitrate).
c) numper of layers (indicates the number of scalable layers).
d) numperof channels (indicates the number of channels of input signal).
e) frameLength (indicate frame length is 1024 or 960).
6.6.5.2 Audio Access Unit Characteristics
Encoders may apply restrictions to the following parameters of the bitstream:
a) window_sequence
b) window_shape
c) LTP (Itp_present)
d) M/S stereo (msmask_present)
e) TNS (ins_present)
f) quantizer option (bandlimit, ppc, postprocess)
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6.6.5.3 Procedure to Test Bitstream Conformance
6.6.5.3.1 Parsing system layer parameters

The decoder shall get the information of the sampling frequency, number of layers, bitrate and number of
channels from the system layer.

6.6.5.3.2 Decoding of the payload
6.6.5.3.2.1 parsing tvq_scalable_main_header()

The syntax has the window_sequence, window_shape, ms_mask_present, scale_factor_grouping,
Itp_data_present, and tns_data_resent. These syntax elements are common to those for AAC.

6-6.5. ok ing o aldaile e ension --_.-

The siyntax has ms_mask_present common to AAC.
6.6.5.3.2.3 parsing vq_single_element()

The gyntax has the flags for the quantizer option of band_limit, ppc, postprocess, as well as the main
quanfjzation information. Detailed specification is described in ISO/IEC 14496-3 subpart 4.

6.6.54 Decoder Characteristics
A confformant decoder shall support all characteristics given by the definition.of level in the scaleable profile.
6.6.5,5 Procedure to Test Decoder Conformance

For the purpose of testing the processing at the decoder, numberofbitstreams and the associgted reference
output PCM signals are supplied as listed in Table 44, Table 45.and Table 46. They cover the wide range of
sampling rate, bit rate, number of channels, number of scalable layers, AAC related tools (window_shape,
LTP, M/S stereo, TNS), and TwinVQ specific quantizer options (bandlimit, ppc, postprocess).

TV20|and TV24 contain the code to scan all codebook-tables of the vector quantizors.

The ms_mode 1 means that the ms_mask_present == 1 or 0, ms_mode_present 2| means that
ms_mask_present == 2 or 0.

The gctual bit rate of the bitstreams may bé&>slightly less than the values listed due to the byte alignment
procegs.

Two-$tep accuracy criteria for conformance

A twa-step approach is used to distinguish between two levels of accuracy, namely Fixed-Point pccuracy and
full aqgcuracy of accuracy for decader conformance.

Full Accuracy: A decoder meeting the stronger Full Accuracy conformance requirements may be called a Full
Accufacy conformant decoder. This level of accuracy is intended for decoders running on |floating-point
platforms, enabling highef-precision mathematical operations.

FixedtPoint Accuragy: A decoder may be called conformant with Fixed-Point Accuracy in case the Fixed-Point
Accufacy confermance criteria are met. Decoders with a limited accuracy due to fixed-point internal
calculations_.may use these conformance criteria to verify the validity of the decoder.

Confprmance criterion for Full Accuracy TwinVQ and ER_TwinVQ decoders
The RMS/S

Conformance criteria for Fixed-Point Accuracy TwinVQ and ER_TwinVQ decoders

viedsSUIelrie C Procedure dpplic cC UDCIdUSE 0.

The conformance criteria for Fixed-Point Accuracy decoders are based on measuring the segmental SNR and
the LPC cepstral distortion (CD) between the Reference decoder output and the output of the decoder to be
tested. The segment length to be used in the calculation of the SNR is equal to the general audio frame
length, namely 1024 or 960. The SNR and the CD have to be calculated only for the segments of which the
power of the Reference signal is in the range [-50...-15] dB. CD is defined as

CD = 10 2D

In(10)
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D is the accumulated distortion of the LPC cepstrum C,¢ of the reference signal and Ci of the output of the
decoder under test. D is defined as

D= i(cref [l] - Ctest [i])2

N is the LPC cepstrum order which equals 32. The LPC cepstrum CJi] is defined by means of the algorithm
1pc2cepstrum based on the LPC coefficients of a 16™ order linear prediction filter. The computation of the
LPC filter coefficients Ipc_coef [j] is defined by the algorithm calculate 1pc.

To be called an ISO/IEC 14496-3 TwinVQ object type decoder with Fixed-Point Accuracy, the average value
of the segmental SNR shall exceed 30 dB and at the same time the average value of the CD shall not exceed
1 dB.

6.6.5.6 Descriptions of the audio test bitstreams
Table 44 — TwinVQ Object Type Test Bitstreams

File Name TV0O TVO1 TV02 TV03 TV04 TV05 V06 TVO7
content music music music music music music music music
level in scalaple profile 1 1 1 1 1 1 1 1
bitrate [kbit/s 8 16 16 16 16 16 16 16
sampling ratg [kHZz] 8 16 16 16 16 16 16 16
frame length 1024 1024 1024 1024 960 1024 1024 1024
number of scpleable layers 1 1 1 1 1 1 1 1
number of chiannels 1 1 1 1 1 1 1 1
long-term prgdiction (LTP) no no yes no no no no no
adaptive windlow shape no yes no no no no no no
TNS no no no yes no no no no
M/S stereo nfode 2 - - - - - - - -
M/S stereo node 1 - - - - - - - -
bandlimit_prgsent no no no no no yes no no
ppc_present no no no no no no yes no
postprocess_[present no no no no no no no es

Table 45 — TwinVQ Object Type Test Bitstreams (continued)
File Name TV TV14 TV15 TV16 TV20 TV2
content music music music music music music
level in scal@ble profile 2 1 3 2 1 2
bitrate [kbit/§] 16 + 16 8+8+8 32+32+32 12*8 8 16
sampling raje [kHZz] 16 24 48 441 16 44 1
frame length 1024 1024 1024 1024 1024 1024
number of scaleable layers 1 3 3 8 1 1
number of channels 2 1 2 1 1 1
long-term prediction (LTP) no no no no no no
adaptive window shape no no no no no yes
TNS no no no no no no
M/S stereo mode 2 yes - yes - - -
M/S stereo mode 1 yes - no - - -
bandlimit_present no no no no no yes
ppc_present no no no no no yes
postprocess_present no no no no no yes
yes no
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Table 46 — TwinVQ Object Type Test Bitstreams (continued)

File Name TV22 TV23 TV24 TV25 TV26 TV27
content music music music music music music
level in scalable profile 3 1 1 2 3 1
bitrate [kbit/s] 32 16 16+16 | 16+16+16 | 32+32 | 16+16+16
sampling rate [kHZz] 48 24 16 32 32 22.05
frame length 1024 1024 1024 1024 1024 1024
number of scaleable layers 1 1 2 3 2 3
number of channels 2 1 1 1 2 1
long-term prediction (LTP) no yes no no no yes
adaptive window shape no no no yes no np
TNS no yes no no no yas
M/S stereo mode 2 yes - - - yes

M/S stereo mode 1 yes - - - yes
bandlimit_present no no no yes no np
ppc_present no no no yes no np
postprocess_present no no no yes no np
scan all codebook no no yes no no np

Table 47 ER_TwinVQ Object Type T est Bitstreams

File base name er_tv0q er_tv02
level in scalable profile 2 3
Bitrate per channel [kbit/s] 16 16+16+16
Sampling rate [kHz] 32 48
Frame length 1024 1024
Number of scaleable layers 1 3
Number of channels 2 1
long-term prediction\(ETP) - -
Adaptive window-shape yes no
TNS no yes
M/S stereormode 2 yes -

M/S stereo mode 1 yes -
Bandlimit_present yes no

ppc present yes no
Postprocess_present yes no

6.6.6( ER BSAC

The ER Fine Granue Audio Object Type is an extension of the AAC LC Object Type with a new noiseless
coding's€heme to support the fine grain scalability and error resilience. A Bit-sliced arithemtic cading replaces
the Huffman Coding of AAT. This object type Uses diiferent compressed data syniax. However, only mono or
2-channel stereo objects are supported.

6.6.6.1 Compressed data
6.6.6.1.1 Characteristics
6.6.6.1.1.1 AudioSpecificConfig

There are several constraints for the values of AudioSpecificConfig. An encoder may apply restrictions to the
following parameters of the AudioSpecificConfig:

AudioObjectType
SamplingFrequencylndex

SamplingFrequency (if SamplingFrequencylndex = 0xf)
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ChannelConfi

guration

extensionFlag
6.6.6.1.1.2 Bitstream payload

These characteristics specify the constraints that are applied by the encoder in generating the Audio Access
Units. Encoders may apply restrictions to the following parameters of the Audio Access Units:

use of long term prediction (LTP)

window_shape

M/S stereo

intensity ster¢o

TNS

segmented afithmetic coding(sba) mode
6.6.6.1.2 Test procedure

6.6.6.1.2.1

udioSpecificConfig

The following| restrictions apply to AudioSpecificConfig:

AudioObjectType: Shall be encoded with the value 22

SamplingFrgquencylndex: Shall be encoded with the following values:
Table 48
SamplingFr¢quencylndex Level 1 Level 2 Level 3 Level 4 Level 5 Levell6
Mobile Audio Internetworking | >= 0x6 >= 0x03 >= @x3 >= 0x6 >= 0x03 >= 0403
Profile
Natural Aud|o Profile >= 0x03 not used

SamplingFrgquency (if SamplingFrequencylndex.=/0xf): Shall be encoded with the following values:

Table 49
SamplingFrequency Level 1 Level 2 Level 3 Level 4 Level 5 Levell6
Mobile Audio Internetworking | <= 24000 | <=48000 | <=48000 | <=24000 | <=48000 | <=48000
Profile
Natural Aud|o Profile <= 48000 not used

ChannelConfiguration: Shall be encoded with the following values:

Table 50
ChannelCorjfiguration Level 1 Level 2 Level 3 Level 4 Level 5 Levell6
Mobile Audio—~Internetworking{1 1.2 1.2 1 1.2 1.2
Profile
Natural Audio Profile 1.2 not used

The following restrictions apply to GASpecificConfig:

FrameLengthFlag: shall be encoded with the value 0

DependsOnCoreCoder: shall be encoded with the value 0

CoreCoderDelay: not applicable

ExtensionFlag: shall be encoded with the value 1
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numOfSubFrame: shall be encoded with the value larger than 0

layer_length: shall be encoded with the value larger than 3

extensionFlag3: shall be encoded with the value O

6.6.6.
6.6.6.

1.2.2 Audio Acess Units

1.2.21 bsac_base_element ()

frame_length: must be larger than or equal to 4

6.6.6.

1.2.2.2 bsac_header ()

header_length: ((header_length+8)*8) must be smaller than or equal to (frame_length*8)

top_llayer: must be larger than or equal to (bitrate/1000/nch).

base|
6.6.6.
reser

wind

from

from

from

from
Other

from

from

from

from

A comforming cempressed data must consist of only meaningful window_sequence transitio

decod

| band: must be larger than 0.

1.2.2.3 general_header ()

ved_bit: must be set to zero.

bw_sequence: The meaningful window_sequence transitions are as follows:
DNLY_LONG_SEQUENCE to {Sg%—é?ﬁ%ss‘?ggfgﬁ&
|ONG_START SEQUENCEto  (FIGHT SHORT _SEQUENCE

LONG_STOP_SEQUENCE
ONLY LONG SEQUENCE

|ONG_STOP_SEQUENCE to (CONGAORT SEQUENCE
EIGHT_SHORT_SEQUENCE to {EIC?I\II{g__Ssll“{()%liEE%EI%%%\IIECE
non-meaningful, window_sequence transitions are also possible:
DNLY_LONG_SEQUENCE to {ES}NH(?_‘SSFO(;%&%E&UN%\ECE
|ONG_START _SEQUENCE t— = {ONLY_LONG_SEQUENCE

LONG_START SEQUENCE

(FIGHT_SHORT_SEQUENCE

| ONG_STOP_SEQUENCE to LONG STOP_SEQUENCE

ONLY_LONG_SEQUENCE

EIGHT_SHORT(SEQUENCE to {LONG START SEQUENCE

ers are’required to handle non-meaningful window_sequence transitions as well. The

hs. However,
performance

ments.for non-meaningful window_sequence transitions are the same as for the meaningful transitions.

requi
maxﬁfb: must be <= num_swb_long or num_swb_short as appropriate for window_sequence

and sampling

frequency.

Itp_data_present[ch] : must be set to zero.
6.6.6.2 Decoders
6.6.6.2.1 Characteristics

A conforming decoder may also support any of the following modifications to the parameters in an audio
compressed data:

© ISO/IEC 2004 — All rights reserved
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Table 51 — BSAC Parameter

Compressed data | Variation
Characteristic

sampling rate a decoder may support additional sampling rates beyond the minimums listed
for its profile and level

audio channels a decoder may support additional channel elements beyond the minimums
listed for its profile and level

6.6.6.2.2 Test procedure

decoders, ISO/IEC JTC 1/SC 29/WG 11 supplies a number of test sequences whi
provided for pampling rates of 8, 11.025, 12, 16, 22.05, 24, 32, 44.1, 48 kHz. The test set includes
sweep and musical test sequences, as listed in Table 52. They cover the wide range of samplingrate, bit rate,
number of chpnnels and AAC related tools (window_shape, M/S stereo). The extension _fs is appénded fto the
compressed flata name to indicate the sampling rate of the test sequence. Possible values of.fs are 8, 11, 12,
16, 22, 24, 32, 44 and 48 corresponding to the possibly non-integer sampling rates listed above. For each
compressed fata, two bitrates are listed in Table 52. The lower bitrate is to be used)for sampling rates of
16kHz and bglow, and the higher bitrate is to be used at sampling rates above 16kHz.

To test audi

Fine grain scalability would create large overhead if one would try to transmit.fine grain layers over multiple
elementary sfreams (ES). So, in order to reduce overhead and implement the-fine grain scalability efficiently in
current MPEG-4 system, the server can organize the Access Unit (AU) by_grouping the fine grain layrgs into
the large-step layers. Then the AU is transmitted over ES. For each compressed data, the number of E] to be
transmitted apd the bitrates of each ES are listed in Table 52. In cas€.of epConfig=1, the base layer i split
into the BSAC common side information AU and the remaining.base layer AU depending on the| error
categories. The lower bitrate is to be used for sampling rates of¢16kHz and below, and the higher bitratg is to
be used at sgmpling rates above 16kHz.

In case of a BSAC compressed data whose top layer is n,,downscaled audio representations are tested as a
conformance|point. The PCM output at the highest layershighestLayer of a decoder under test is comjpared
with a refergnce output, where highestLayer is the highest layer of the scalable configuration usg¢d for
decoding (stgrting with O for the base layer). The highest layers used for the comformance testing are lidted in
Table 52. The lower highestLayer is to be used' for sampling rates of 16kHz and below, and the higher
highestLayef is to be used at sampling ratesxabove 16kHz.

The following test procedure applies to all’sine sweep signals: Testing is done by comparing the output of a
decoder undgr test with a reference output also supplied by ISO/IEC JTC 1/SC 29/WG 11 using the progedure
described in the subclause 6.6,1.2.2.1. This test only verifies the computational accuracy of an
implementation.

For the remdining test sequences, a check of conformance using the LSB criterion or other measurements
(e.g. objectivg perceptual measurement systems) is not mandatory, but highly recommended.

A conforming decoder-shall support all characteristics given by the definition of level in the Mobile |Audio
Internetworking profite-and the Natural Audio profile. Thus only compressed data belonging to the specific
level & profilg have o be tested.
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6.6.6.2.3 Test sequences

Table 52 — ER BSAC Object Type Test Compressed data for Mobile Audio Internetworking Profile
Level 1-3 and Natural Audio Profile Level 1-2

bFa:Isee er_bs01 | er_bs01 | er_bs02 | er_bs02 | er_bs03 | er_bs03 | er_bs04 | er_bs04 | er_bs05 | er_bs05 | er_bs06 | er_bs06
name _ep0 _ep1 _ep0 _ep1 _ep0 _ep1 _ep0 _ep1 _ep0 _ep1 _ep0 _ep1
sine sine . . . . . . . . . .
content music music music music music music music music music music
sweep sweep
Base
é‘?yer 16 16 16 16 32 32 32 32 32 32 32 32
itrate
(Kbit/s)
Top
Bitratg 40/64 40/64 40/64 40/64 80/128 80/128 80/128 80/128 80/128 80/128 " §0/128 80/128
(kbit/d)
L a;gf ) 24/48 24/48 24/48 24/48 24/48 24/48 24/48 24/48 24/48 24148 D4/48 24/48
number
of ES 1 6 25/49 6 2 6 4 6 5 6 3 6
Es B"g/f;"z B'-QABZLZ BL1BL2 |5y 04| BL1BLZ |BL 12124 | BL1 BL2 BL1,BL2
Birate | 40/64 62 | BLLL | aa’ | BLoaug| 121241 12'(24)1 121241 12/24,1 | 12/24,1 | B|.,24/48 | ,12/24,1
(kbit/s’) 6112 11 6112 ' 212412/ | 2(24)' 2/124.42] | 2/24,12/ | 2/24,12/ | [p4/48 | 2/24,12/
' ' 24,12/24 DAN12/24 24 24,12/24 24,12/24
6/12 6/12
number
of 1 1 1 1 2 2 2 2 2 2 2 2
channgl
Intensity Yes Yes Yes Yes
MS Yes Yes Yes Yes Yes Yes
TNS Yes Yes Yes Yes Yes Yes
epConfig 0 1 0 1 0 1 0 1 0 1 0 1
SBA Yes Yes
0, 6/12 0, 6/12 0, 6/12
) 0,1,2, | 0,1,2, 0, 12/24, 0, 12/24, | Y ' ’ ’
MOl | 24m8 | 24m8 | .. ., 10,2448 | 0,24/48 | 18136, | 18136, | 224 | 1224 |O}1Z24,) (2ed
24/48 24{48 24/48 24/48 48 148 148
Test|
Procedlire| RMS RMS
wherg, ES : Elementary-Stream
BL :Base Layer Bitrate
BL1 : Bitrate of the BSAC common side information
BL2 . Bitrate of Base Layer except the BSAC common side information.
6.6.7 CELP

6.6.7.1 DecoderSpecificinfo Characteristics

Bitstreams provided may apply restrictions to the following syntactic elements of the Object Descriptor
Stream:

a) AudioObjectType

b) samplingFrequencylndex
c) samplingFrequency

d) channelConfiguration

e) SampleRateMode
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f) RPE _Configuration

g) MPE _Configuration

h) NumEnhLayers

i) BandwidthScalabilityMode
j) isBaselLayer

k) isBWSLayer

) CELP-BRS-id

6.6.7.2 Audio Access Unit characteristics

Bitstream pragviders may apply restrictions to the following syntactic elements of the bitstream:
m) LPC] Present
n) interpolation_flag

0) gain|indices [1]

6.6.7.3 Prdcedure to Test Bitstream Conformance

In case that DecoderConfigDescriptor() (see ISO/IEC 14496-1 MPEG4 Systems) is used for MPEG-4
audio decodgrs, the Audio DecoderSpecificinfo must comply with the semantic:conditions described belg

AudioSpecifjcConfig - Scalable or Main Profile

When the CELP object type is used as part of the Scalable Profile or the-Main Profile, the following restri
apply to the AudioSpecificConfig:

AudioObjectType: must be set to 8 for CELP object types.
channelConfiguration: must be setto 1.
AudioSpecifjcConfig — Speech Profile

When the CELP object type is used as part of the:'Speech Profile, the following restrictions apply
AudioSpecifigConfig:

AudioObjeciType: must be set to 8 for CELP-ebject types.
samplingFrequencylndex: must be settd_0xb or 0x8.
channelConfiguration: must be set to*1.

CELP bitstreams must comply with-the semantic conditions described below.
CelpHeader - Scalable or Main Profile

When the CELP object type'is used as part of the Scalable Profile or the Main Profile, the following restri
apply to the QelpHeader Tields:

CELP
W:

ctions

o the

ctions

SampleRateMode: When the CELP object type is used as a core codec in a CELP/AAC scalable bitsfream,

the SampleRateMode field must equal 8KHZ.

ExcitationModer VWWhen SampleRateMode equals 8KHZ, the Excitationiviode field must equal MPE.

RPE_Configuration: this unsigned integer element shall not exceed 3.

MPE_Configuration: when the SampleRateMode field equals 8KHZ, the unsigned integer element shall not

exceed 27. When the SampleRateMode field equals 16KHZ, this element shall not be encoded with 7 or

NumEnhLayers: when MPE_Configuration equals 27 and SampleRateMode equals 8KHZ, this field
equal 0.

23.

must

BandwidthScalabilityMode: this field must equal OFF when SampleRateMode equals 16KHZ. When

MPE_Configuration equals 27 and SampleRateMode equals 8KHZ, this field must equal OFF.
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CelpHeader — Speech Profile

When the CELP object type is used as part of the Speech Profile, the following restrictions apply to the
CelpHeader fields:

SampleRateMode: in case DecoderConfigDescriptor() is used, the SampleRateMode field must equal 8KHZ
when samplingFrequencylndex equals Oxb. This field must equal 16KHZ when samplingFrequencylndex
equals 0x8.

ExcitationMode: when SampleRateMode equals 8KHZ, the ExcitationMode field must equal MPE.
RPE_Configuration: this unsigned integer element shall not exceed 3.

MPE_Configuration: when the SampleRateMode field equals 8KHZ, the unsigned integer element shall not

excedd Z/. VWWhen the sampleRateMode Tield equals ToKHZ, this element shall not be encoded W

NumEnhLayers: when MPE_Configuration equals 27 and SampleRateMode equals 8KHZ; this
0.

BandwidthScalabilityMode: this field must equal OFF when SampleRateMode.-equals 1
MPE_|Configuration equals 27 and SampleRateMode equals 8KHZ, this field must ‘egual OFF.

Celp|LPC

LPC_|Present: when FineRateControl equals ON and interpolation_flag equals 1, this bit shall no
In the first frame in a CELP bitstream, directly following the CelpHeader, this field shall be set
number n in a bitstream has LPC_Present set to ‘0’, frame n+1 shall haye LPC_Present set to ‘1’

interpolation_flag: if frame number n in a bitstream has LPC_Rresent set to ‘1’ and interpolati

‘1’, frame n+1 shall have interpolation_flag set to ‘0’.
RPE_|frame
gain_lindices [1]: for subframe 0 in every RPE_framé, this unsigned integer element shall no

with 31.

isBagelLayer: shall be set to 1 when the audiocdata of the base layer is transmitted, and sha

ith 7 or 23.

field must be

PKHZ. When

t be setto ‘0.

o ‘1’. If frame

bn_flag set to

l be encoded

Il be set to O

when|the audio data of the enhancement layen is-transmitted.

isBW[SLayer: shall be set to 1 when thé’ audio data of the bandwidth scalable enhancement layer is
transmitted, and shall be set to 0 when the audio data of the bit-rate scalable enhancement layer is
transmitted.

CELHR
6.6.7.

Main |Profile

-BRS-id: shall not be set t6.0-

Decoder Characteristics

Whern the CELP decoder is used as a part of the Main Profile, the decoder must meet the level
as dgscribed in ISO/IEC 14496-3, subpart 1. Note that in case of a scalable decoder, the leV
boundaries arg-applicable to the entire decoder. No complexity bounds are defined for the CEL

requirements
el complexity
P object type

decoder separately.
Scaldble, Profile

Whe ; eet the level
requirements as described in ISO/IEC 14496-3, subpart 1. Note that in case of a scalable decoder, the level
complexity boundaries for level 4 are applicable to the entire decoder. No complexity bounds are defined for
the CELP object type decoder separately.

Speech Profile

When the CELP decoder is used as a part of the Speech Profile, a conforming decoder must support a
minimum number of Audio object types in the Speech profile. For level 1 in the Speech profile, a decoder has
to support at least one audio object. For level 2 in the Speech profile, a decoder has to support at least 20
audio objects simultaneously.
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6.6.7.5 Pro

cedure to Test Decoder Conformance

To test audio decoders, the electronic attachment to this part of ISO/IEC 14496 supplies a number of test
sequences. Supplied sequences cover CELP decoders and are provided for sampling rates of 8 and 16 kHz.
The test set covers an orthogonal subset of all MPEG-4 CELP modes. This test only verifies the functionality
and the computational accuracy of a CELP decoder implementation.

For a supplied test sequence, testing can be done by comparing the output of a decoder under test with a
reference output, also supplied by the electronic attachment to this part of ISO/IEC 14496. Any post-
processing and pre-pitch filtering available in the decoder under test and in the Reference decoder must be
disabled while compliance is tested. Measurements are carried out relative to full scale where the output

signals of the

Full Accurac
called a Full
floating-point

Fixed-Point
Accuracy co
with a limited

Conformanc|
The RMS/LS
Conformanc|

The conform
the LPC ceps
tested. The s
length. The S
signal is in th

D - 10

decoders are normalized to be in the range between -1 and +1.

e

ecoder conformance testing procedure.

: A decoder meeting the Full Accuracy conformance requirements as defined below.om
ccuracy conformant decoder. This level of accuracy is intended for CELP decoders runn
platforms.

ccuracy: A decoder may be called conformant with Fixed-Point Accuracy in éase the Fixed
formance criteria are met, as defined below. This level of accuracy is targeted at CELP ded
accuracy due to fixed-point internal calculations.

criterion for Full Accuracy CELP decoders
Measurement test procedure applies (see subclause 6.6.1.2.2(1)
criteria for Fixed-Point Accuracy CELP decoders

nce criteria for Fixed-Point Accuracy decoders are baséd on measuring the segmental SN
tral distortion (CD) between the Reference decoder{output and the output of the decoder
egment length to be used in the calculation of the SNR and CD is equal to the CELP
NR and the CD have to be calculated only for thexsegments of which the power of the Refe
b range [-50...-15] dB. CD is defined as

2D

In(10

D is the accu
decoder unds

N
Z)Z:Z;(Czq

N is the LPC
lpc2cepsty
LPC filter co¢g

To be called

the average

mulated distortion of the LPC cepstrum C, of the reference signal and C of the output
r test. D is defined as

[i]-C,, L1

cepstrum orderrwhich equals 32. The LPC cepstrum CJi] is defined by means of the alg
um based on the-LPC coefficients of a 16" order linear prediction filter. The computation
fficients Ipe)coef [j] is defined by the algorithm calculate lpc.

hn ISO/IEC 14496-3 CELP decoder with Fixed-Point Accuracy
value of the segmental SNR shall exceed 30 dB

Ay be
ng on

LPoint
oders

R and
to be
frame
rence

of the

prithm
of the

and in additi

the average value of the CD shall not exceed 1 dB.

122

© ISO/IEC 2004 — All rights reserved


https://iecnorm.com/api/?name=e381b2db63494d85a5b8adebf3eec714

ISO/IEC 14496-4:2004(E)

6.6.7.6 Descriptions of the audio test bitstreams
Table 53 — Test Bitstreams for the CELP object type: MPE modes

File Name CEO00 CEO1 CEO02 CEO3 CEO0O4 CEO5 CEO06
Bitrate [bps] 8300 17900 4250+ 16000 + 12000 5200 + 6000 +
3x2000 2x4000 10667 2000 +
12400
Sampling rate [kHz] 8 16 8 16 8 8/16 8/16
Excitation mode MPE MPE MPE MPE MPE MPE MPE
MPE_Configuration 14 11 1 20 25 4 7
FineRate control No No No No Yes No No
-Bitrate-secalability Ne Ne ¥es ¥es No Neo Yes
NumEnhLayers 0 0 3 2 0 0 1
Bandwidth scalability No No No No No Yes Yes
BWS_Configuration n.a. n.a. n.a. n.a. n.a. 1 2

Table 54 — Test Bitstreams for the CELP object type: RPExmodes

File Name CEOQ7 CEO08 CE09 CE10 CE11 CE12 CE13 CE14
Bitrate [bps] 14400 14000 16000 16000 18667 18000 22533 22000
Sampling rate [kHz] 16 16 16 16 16 16 16 16
Excitation mode RPE RPE RPE RPE RPE RPE RPE RPE
RPE_Configuration 0 0 1 1 2 2 3 3
FineRate control No Yes No Yes No Yes No Yes
Bitrate scalability No No No No No No No No
Bandwidth scalability No No No No No No No No

6.6.8 ER CELP

The ER CELP object is an extension of the“\CELP object and supports silence compression and error
resilignce functionalities. The silence compression significantly reduces the average transmisgion bitrate of
silent|input signals.

6.6.8/1 Compressed data
6.6.8/1.1 Characteristics
6.6.8./1.1.1 AudioSpecificConfig

Compressed data provided-may apply restrictions to the following syntactic elements of the Objg¢ct Descriptor
Stream:

AudigObjectType
samp|ingFrequericylndex
samp|ingFréquency
channelConfiguration

SampleRateMode

RPE _Configuration

MPE _Configuration

NumEnhLayers

BandwidthScalabilityMode

6.6.8.1.1.2 Bitstream payload

Compressed data providers may apply restrictions to the following syntactic elements of the compressed data:
LPC_Present

interpolation_flag
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gain_indices[1]
6.6.8.1.2 Test procedure

In case that DecoderConfigDescriptor() (see ISO/IEC 14496-1 MPEG4 Systems) is used for MPEG-4 V2
CELP audio decoders, the AudioSpecificConfig must comply with the semantic conditions described below:

6.6.8.1.2.1 AudioSpecificConfig
The following restrictions apply to the AudioSpecificConfig:
AudioObjectType: This field must be set to 24 for ER CELP objects.

samplingFrequencylndex: This field must be set to Oxb or 0x8.

channelConfiguration: This field must be setfo T.

ER CELP corL

6.6.8.1.2.2 ER_SC_CelpHeader

The following|restrictions apply to the ER_SC_CelpHeader fields:

pressed data must comply with the semantic conditions described below.

SampleRateMode: In case DecoderConfigDescriptor() is used, the SampleRateMode field must equal BKHZ
when samplingFrequencylndex equals Oxb. This field must equal 16KHZ when. samplingFrequencyindex
equals 0x8.

ExcitationMode: When SampleRateMode equals 8KHZ, the ExcitationMode field must equal MPE.
RPE_Configuration: This unsigned integer element shall not exceed 3.

MPE_Configuration: When the SampleRateMode field equals 8KHZ, the unsigned integer element shall not
exceed 27. When the SampleRateMode field equals 16KHZ, this element shall not be encoded with 7 or|23.

NumEnhLaygrs: When MPE_Configuration equals 27 and SampleRateMode equals 8KHZ, this field mpst be
0.

BandwidthS¢alabilityMode: This field must equal OFF, when SampleRateMode equals 16KHZ. When
MPE_Configyration equals 27 and SampleRateMode equals 8KHZ, this field must equal OFF.

6.6.8.1.2.3 (elp_LPC

LPC_Present: When FineRateControl equals ©ON and interpolation_flag equals 1, this bit shall not be |set to
‘0. In the firdt frame in an ER CELP compressed data, directly following the ER_SC_CelpHeader, this field
shall be set tp ‘1’. If frame number n in a compressed data has LPC_Present set to ‘0’, frame n+1 shal| have
LPC_Present set to ‘1’. When Fine Rate Control equals ON and SilenceCompression equals ON, in the first
active frame (TX_flag=1) following a non-active frame (TX_flag=0, 2 or 3), this field shall be set to ‘1".

interpolation_flag: If frame number n in a compressed data has LPC_Present set to ‘1’ and interpolatiop_flag
set to ‘1’, frame n+1 shall have interpolation_flag set to ‘0’.

6.6.8.1.2.4 RPE_frame

gain_indiceq [1]: For subframe 0 in every RPE_frame, this unsigned integer element shall ot be
encoded with{31.

6.6.8.2 Deg¢oders
6.6.8.2.1 Characteristics
6.6.8.2.1.1 High Quality Audio Profile

When the ER CELP decoder is used in the High Quality Audio Profile, the decoder shall meet the level
requirements as described in ISO/IEC 14496-3. The decoder shall support at least one audio object with one
channel for Level 1. No complexity bounds are separately defined for the ER CELP object decoder.

6.6.8.2.1.2 Low Delay Audio Profile

When the ER CELP decoder is used in the Scalable Profile, the decoder shall meet the level requirements as
described in ISO/IEC 14496-3 . The decoder shall support one audio object for Levels 1 and 2. No complexity
bounds are separately defined for the ER CELP object decoder.
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6.6.8.2.1.3 Natural Audio Profile

When the ER CELP decoder is used in the Main Profile, the decoder shall meet the level requirements as
described in ISO/IEC 14496-3. Note that in case of a scalable decoder, the level complexity boundaries are
applicable to the entire decoder. No complexity bounds are separately defined for the ER CELP object
decoder.

6.6.8.2.2 Test procedure

To test audio decoders, ISO/IEC JTC 1/SC 29/WG 11 supplies a number of test sequences. Supplied
sequences cover ER CELP decoders and are provided for sampling rates of 8 and 16 kHz. The test set
covers an orthogonal subset of all MPEG-4 ER CELP modes. This test only verifies the functionality and the
computational accuracy of a V2 CELP decoder implementation.

For a| supplied test sequence, testing can be done by comparing the output of a decoder uhder test with a
refergnce waveform, also supplied by ISO/IEC JTC 1/SC 29/WG 11. Any post-processing pnd pre-pitch
filtering available in the decoder under test and in the Reference decoder must be disabled"while compliance
is tested. Measurements are carried out relative to full scale where the output signals. of the [decoders are
normalized to be in the range between -1 and +1.

Two levels of accuracy are defined for the ER CELP decoder conformance testing’procedure:
Table 55

Full Accuracy A decoder meeting the Full Accuracy conformance requirements as defined below may be
called a Full Accuracy conforming decoder. This-level of accuracy is intepded for ER
CELP decoders running on floating-point platforms;

Fixed-Point A decoder may be called conforming with Fixed-Point Accuracy in case thg Fixed-Point

Accuracy Accuracy conformance criteria are met{, as defined below. This level of|accuracy is
targeted at ER CELP decoders with a" limited accuracy due to fixed-point internal
calculations.

Confgrmance criteria for Full Accuracy ER CELP(decoders

A Full Accuracy ER CELP decoder at an_accuracy level of “K bit” has to fulfill the RMS/LSB criterion as
defingd in subclause 6.6.1.2.2.1.

Confgrmance criteria for Fixed-Point A¢curacy CELP decoders

The gonformance criteria for Fixed<FPoint Accuracy decoders are based on measuring the segmental SNR and
the LIPC cepstral distortion (CD) petween the reference waveform and the output of the decodel to be tested.
The segment length to be used in the calculation of the SNR is equal to the ER CELP frame length. The SNR
has t¢ be calculated only:for the segments of which the power of the reference waveform is in the range [-
50...-15] dB. CD is defined as

10
CD 4 ——-2D
In(10)

D is the accdmulated distortion of the LPC cepstrum Cref of the reference waveform and Ctest of the output of
the defcoder under test. D is defined as

D= i(cref [l] - Ctest [i])2

N is the LPC cepstrum order that equals 32. The LPC cepstrum CJi] is defined by means of the algorithm
Ipc2cepstrum based on the LPC coefficients of a 16th order linear prediction filter. The computation of the
LPC filter coefficients Ipc_coef [j] is defined by the algorithm calculate_Ipc.

To be called an ISO/IEC 14496-3 ER CELP decoder with Fixed-Point Accuracy

the average value of the segmental SNR shall exceed 30 dB and in addition, the average value of the CD
shall not exceed 1 dB.
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6.6.8.2.3 Test sequences

Table 56 — Test sequences for the ER CELP object type: MPE modes

File base name ﬁr_ceOO_epO, ﬁr_ce01_ep0, ﬁr_ceOZ_epO, ﬁr_ce03_ep0, ﬁr_ce04_ep0,
Reference signal er_ce00 er_ce01 er_ce02 er_ce03 er_ce04
Nominal bitrate [bps] | 3900 4967 6000 8400 11200
Sampling rate [kHz] 8 8 8 8 8
Excitation mode MPE MPE MPE MPE MPE
SilenceCompression | ON ON OFF ON ON
MPE_Configuration 0 3 7 ) 22
FineRate control No No No No No
Bitrate scalgbility No No No No No
NumEnhLayers 0 0 0 0 0
Bandwidth gcalability | No No No No No
BWS_Configuration n.a. n.a. n.a. n.a. n.a.
epConfig 0,1 0,1 0,1 0,1 0,1
File base name ﬁr_ceOS_epO, ﬁr_ce06_ep0, ﬁr_ceOY_epO, <1ar_ce08_ep0, ﬁr_ceOQ_e pO0,

er_ce06_lay0

er_ce06_lay1
Reference signal er_ce05 er_ce07 er_ce08 er_ce09

er_ce06_lay2

er_ce06_lay3
Nominal bitrate [bps] | 12200 S 2009251 18000 13800 16000
Sampling rae [kHz] 8 8/16 16 16 16
Excitation mode MPE MPE MPE MPE MPE
SilenceComjpression | ON ON ON ON ON
MPE_Configuration 25 4 11 16 21
FineRate control Yes No No No Yes
Bitrate scalgbility No Yes No No No
NumEnhLayers 0 2 0 0 0
Bandwidth gcalability [ No Yes No No No
BWS_Configuration ( |)n.a. 1 n.a. n.a. n.a.
epConfig 0,1 0,1 0,1 0,1 0,1

The nominal bit rate represents the bit rate for the active frames (TX_flag = 1).
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Table 57 — Test sequences for the ER CELP object type: RPE modes
File base name ?r_ce10_ep0, ?r_ce1 1 _epO, ?r_ce12_ep0, ?r_ce13_ep0, ?r_ce14_ep0,
Reference signal er_ce10 er_cel1 er_cel2 er_cel13d er_cel4
Nominal bitrate [bps] | 14533 14000 16200 16000 16000
Sampling rate [kHz] 16 16 16 16 16
Excitation mode RPE RPE RPE RPE RPE
SilenceCompression | ON ON ON OFF ON
RPE_Configuration 0 0 1 1 1
Finer"{atc controt No Yes No Yes Yes
Bitrdte scalability No No No No Nd
Banglwidth scalability | No No No No Ng
epConfig 0,1 0,1 0,1 0,1 o,nfn
File pase name er_cel15 ep0,1 er_ce16_ep0,1 er_cel17 _ep0,1 er_ce18 epO,fl
Refgrence signal er_cel15 er_cel16 er_cel7 er_cel8
Nomjinal bitrate [bps] | 18800 18000 22667 22000
Sanpling rate [kHz] 16 16 16 16
Excitation mode RPE RPE RPE RPE
SilemceCompression | ON ON ON ON
RPH_Configuration 2 2 3 3
FineRate control No Yes No Yes
Bitrdte scalability No No No No
Banglwidth scalability | No No No No
epCpnfig 0,1 01 0,1 0,1

The nominal bit rate represents the bit'rate for the active frames (TX_flag = 1).

6.6.9| HVXC

The HVXC object type is supported by the parametric speech coding (HVXC) tools, which providg fixed bitrate
modess (2.0-4.0kbit/s) inray'scalable and a non-scalable scheme, a variable bitrate mode (< 2.0Kbit/s) and the
functipnalities of pitch(and speed change. Only 8 kHz sampling rate and mono audio channel are|supported.

6.6.9.1

Bitstr¢am provider must apply restrictions to the following parameters of the DecoderSpecificinfo

a) AudioObjectType

DecoderSpecificinfo Characteristics

b camnlinaFraniiancvinday
SAAPHRgFFeqHEe R REEX

c) channelConfiguration

d) HVXCrateMode
e) HVXCvarMode

f) isBaselLayer

6.6.9.2 Audio Access Unit Characteristics

Bitstream provider may apply no restrictions to any parameters of the bitstream.

6.6.9.3 AudioSource Fields Information Characteristics

A conforming decoder may support any of the following modification of some parameters:
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127


https://iecnorm.com/api/?name=e381b2db63494d85a5b8adebf3eec714

ISO/IEC 14496-4:2004(E)

a) speed change factor: A possible variation is from 0.5 to 2.0 (defined as spd in ISO/IEC 14496-3,
subpart 2, subclause 2.5.5).

b) pitch change factor: A possible variation is from 0.5 to 2.0 (defined as pch_mod in ISO/IEC 14496-3,
subpart 2, subclause 2.5.3).

c) test_ mode: An interface to control some elements which are generated by random number
generators. Its configuration is described below. This control interface is only for decoder

conformance testing.

Table 58 — Description of test mode

test_mode

Description

00000000 0000 0000

Normal operation mode as described in the standard

XXXX

XXX XXXX XXX T

post filter and post processing are skipped

XXXX

XXX XXXX XX TX

Initial values of harmonic phase are reset to zeros in Voiced
Component Synthesizer

XXXX

XXX XXXX X TXX

Noise component addition is disabled

Synthesizer

in Voiced Component

XXXX

XXX XXXX T XXX

Noise component generation is disabled in speed change mode and
variable rate mode.

XXXX

XXX XXX T XXXX

Reserved

(x

It is recommegnded to have a “Private Test Information” input to set the test_mode to perform conforrn
ghly. If the decoder does not have such a control interface;limited procedures could be applied.

testing thoroy

don’t care)

6.6.9.4 Procedure to Test Bitstream Conformance

6.6.9.41 D

bcoderSpecificinfo

The Audio miyist comply with the semantic conditions describéd below.

AudioObjectType: must be set to 9 (HVXC object type):

HVXCrateMd
HVXCvarMod

6.6.9.4.2 A
No restriction

isBaselLayer
when the aud

6.6.9.5 Deq

A conforming

SamplingFrequencylndex:must be set to 0xb (8000Hz).
ChannelConfiguration: must be set to 1.

a) bitra

e

de: 2 bit identifier, which configures the bitrate of HVXC Object type must not exceed 2.
e is set to 1(variable rate), HVXCrateMode must be set to 0 (2kbps).

idio Access Unit.
5 to the Audio Access\Unit.

shall be set to~f\when the audio data of the base layer is transmitted, and shall be se
io data of the enhancement layer is transmitted.

toder Characteristics

nance

When

tto O

decoder.may support any of the following modifications of some parameters in audio bitstr¢gams.

b) variable Tate(fixed Tate/variable Tate)

A conforming decoder shall support one or both of the delay mode (normal delay mode/low delay mode),
where the delay mode does not exist in audio bitstreams.

6.6.9.6 Procedure to Test Decoder Conformance

HVXC decoder uses independent random number generators for

¢ initial values of harmonic phase in Voiced Component Synthesizer

e noise component addition in Voiced Component Synthesizer

e noise components in speed change decode

e noise components in variable rate mode decode
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For that reason, decoder conformance can not be tested by direct comparison and specific testing procedures
are necessary.

In this subclause, the following testing procedures are described:
1. Procedures without a control interface

1.1. All Voiced Bitstream

1.2. All Unvoiced Bitstream (direct comparison by measuring segmental SNR)
2. Procedures with a control interface

2.1. Direct Comparison by measuring segmental SNR (with random number generators disabled)

2[2. Harmonic Phase Initialization (verification of phase randomness)

Any post-filtering and post-processing in the decoder under test must be disabled inxtedting decoder
confofmance because conformance point is placed before the informative post-filter and post-processing.

It should be noted that transition from “Voiced” to “Unvoiced” or from “Unvoiced” to ‘NMoiced” can|not be tested
by “Procedures without a control interface”. To test decoder conformance thoroughly, it is recommended to
have p control interface and to take “Procedures with a control interface” furtheriore.

The spftware for calculating the comformance criteria is available together with the bitstreams.

Figur¢ 6 shows the decoder output signal timing for testing decoder confermamce.

frame #1 frame #2 frame #3 frame #4

160

180
i (decode interval)

normal delay mode

-4—80—-“

160

low delay mode ‘ ‘ ‘ ‘

60 | | | |

Top of the decoder output signal
Figure 6 — Decoder output signal timing for testing decoder conformance
6.6.96.1 _Procedures without a control interface

For thel.decoder which does not have a control interface to disable random number generators, the
SpeCi lized-test bitstreams-are-used-

¢ All Voiced bitstream (HV01 and HV02)
e All Unvoiced bitstream(HV03 and HV04)

For the former bitstream specialized testing procedure is applied. For the latter bitstream output signal is
produced in deterministic way and direct comparison by measuring segmental SNR with reference signal is
executed.

6.6.9.6.1.1 Procedures by All Voiced bitstream
In this procedure, the following specialized bitstreams (HV01 and HV02) are supplied:
e All of frames are “Voiced”.

e Pitch lag sweeping from 30 to 40 cyclically.
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LSP indices to provide almost “flat” response.

A fixed set of indices of the spectral envelope shape and gain.

It should be noted that since harmonic phase initialization using random number generator occurs at the
“Voiced” frame after two successive “Unvoiced” frames, for this “All Voiced” bitstream, harmonic phase
initialization never occurs and “initial” phase values (all zeros) are used in harmonic synthesis.

This implies that for this test bitstream the output signal of decoder is produced in deterministic way except
noise component addition in Voiced Component Synthesizer.

Testing Procedure:

1.

Both the output signal of a decoder under test and the reference output signal (without noise component

addition)

For each
Hanning

The diffe
For obtai

If all of a

are normalized to be in the range between —1.0 and +1.0.

normalized signal, 256pt. Hanning windowing and 256pt.FFT are executed. Definit
vindow:

hann(i) = [ 1.0 - cos| 221 (0<i<255)
2 255

ential spectrum is calculated.
ned differential spectrum, 7-taps average filtering is executed to obtainh smoother spectrum.

mplitudes of the spectrum are within a certain range, it can.be) said that the decoder und

test satisfies the conformance condition.

For each tesf
Figure 5 resp

The output si

1) 2.0kbps f]
a) norm
b) pitch
C) spee
4.0kbps f]
a) norm

2)

The above tg
this part of IS

test 4

bitstream, HV01 and HV02, an acceptable range of differential spectrum is shown Figure
ectively.

jnals to be tested are the followings:

xed rate mode decode (HVO01)

bl speed/pitch decode

change decode (pitch change factors tosbe tested are 1.6 and 0.8)

] change decode (speed change factors to be tested are 1.5 and 0.75)

xed rate mode decode (HV02)
al speed/pitch change decode

sting procedure is executed using dedicated software provided by the electronic attachm

on of

br the

4 and

ent to

O/IEC 14496.
window
] Norm. & + average decision
ignal filter
FFT -
Norm. er:g(Llow
reference signal FFT

(without noise

component)

Figure 7 — Block Diagram of the Conformance Testing Procedure (All Voiced bitstream)
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f

Figure 8 — AccepTable range of differential spectrum(for bitstream HV01)

-114dE |-

-30dE
-3LdE

[dB]

~73dB boeeech boeeof
-30dE [ P
o ac { 100 {113 122

5c 110

Figure 9 — Acceptable range of differential spectrum (for bitstream HV02)
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Test Procedure Description using Pseudo C-code

#define NF 256 /* FFT length */
#define NI 160 /* frame interval */

void average filter(

double *in, /* in: input array */

double *out, /* out: output array */

int size, /* in: size of average filter */

int tap /* in: tap number of average filter (odd number) */
)

{

for (i=0;| i<tap/2; i++) {
s[i]=0.[0;

for (; idsize+tap/2; i++) |
s[i]=inl[i-tap/2];

idsize+tap-1; i++) {
s[11=0.10;

for (i=0;| i<size; i++) {
out[1]H0.0;
for (3H0; j<tap; j++) {
out[i]] += s[i+j-tap/2];

out[i] |/= (double)tap;

const doublle hann[NF]; /* Hanning window */
const doublle maxR[NF/2]; /* upper bbund of acceptable range */
const doublle minR[NF/2]; /* lowex\bound of acceptable range */

void main ()

{

int i, k;
double x4a|[..]; /& \réference signal (normalized between —1.0 and 1.0)
double xH[..]; /* test signal (normalized between —1.0 and 1.0) */

double reg a[NF]yim a[NF],re b[NF],im b[NF]; /* arrays for FFT */
double ra[NF/2]N rb[NF/2]; /* spectrum arrays */
double dilffNE/2]; /* differential spectrum array */

*/

for (k=0; k<.. ; k++) {
for (i=0; i<NF; i++) {

re a[il=hann[i]*xa[NI*k+i];
im a[i]=0.0;
re b[i]=hann[i]*xb[NI*k+i];
im b[i]1=0.0;

fft(re a, im a, 8); /* 256pt.FFT */
fft (re b, im b, 8); /* 256pt.FFT */
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for (i=0; 1i<NF/2; i++) {
ral[il=sqgrt(re al[i]*re a[il+im al[i]l*im a[i]);
rb[i]=sqgrt(re b[i]*re b[i]l+im b[i]*im b[i]);
dif[i]=fabs(ral[i]l-rb[i]);

}

average filter(dif, dif, NF/2, 7);

for (i=0; 1i<NF/2; i++) {

if (dif[i]l>maxR[i] || dif[il<minR[i]) {

6.6.9.
Using

the olitput signal of a decoder under test and a reference output signal.

To bd
exces

The o
1) 2

a
2) 4
a

6.6.9.

For t
proce

6.6.9.

Using
with t

e ini

e NO

printl ( conrormarnce Cconditlon 1S INot satlsliled. \Il" ),

}

6.1.2 Procedures by All Unvoiced bitstream
supplied test bitstreams (HV03 and HV04), testing can be done by measuring segmantal

called an ISO/IEC 14496-3 HVXC decoder, the segmental SNR\defined in subclause 6.6
d 30[dB] (L=160).

utput signals to be tested are the followings:

Okbps fixed rate mode decode (HV03)
normal speed/pitch decode

Okbps fixed rate mode decode (HV04)
normal speed/pitch decode
6.2 Procedures with a control interface

he decoder which have a controlninterface to disable random number generators,
dures are applied:

bnerators disabled.
armonic phase initialization (verification of phase randomness)
6.2.1 Direct Comparison with random number generators disabled

supplied test bitstreams (HV05, HV06 and HVO07), output signal of a decoder under the teg
ne following.glements generated by random number generator disabled.

ial valugs of harmonic phase are reset to zeros in Voiced Component Synthesizer.

se component addition is disabled in Voiced Component Synthesizer

6-4:2004(E)

SNR between

1.2.2.2, must

the following

rect comparison by measuring-segmental SNR (defined in subclause 6.6.1.2.2.2) with rapdom number

t is produced

¢ nojisecomponents is disabled in speed change decode

e noise components is disabled in variable rate mode decode

Testing can be done by measuring segmental SNR between the output signal of a decoder under test and a
reference output signal.

To be called an ISO/IEC 14496-3 HVXC decoder, the segmental SNR (defined in subclause 6.6.1.2.2.2) must
exceed 30[dB] (L=160).

The output signals to be tested are the followings:

1) 2
a
b

.Okbps fixed rate mode decode (HVO05)
) normal speed/pitch decode
) pitch change decode (pitch change factors to be tested are 1.6 and 0.8)

c) speed change decode (pitch change factor to be tested are 1.5 and 0.75)
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2) 4.0kbps fixed rate mode decode (HV06)
a) normal speed/pitch change decode

3)

variable rate mode decode(HV07)

a) normal speed/pitch change decode

6.6.9.6.2.2 Harmonic Phase Initialization

In “Harmonic Excitation Synthesis” process of “Voiced Component Synthesizer”, harmonic phase values are
initialized using random phase values uniformly distributing between 0 and 0.5z (see ISO/IEC 14496-3,
subpart 2, subclause 2.5.6.3.2). In this subclause, the specific testing procedure is presented to verify
randomness of initial phases by measuring statistics of “peak/rms” over one pitch period only for “Voiced”

frame.

For this procq

V/UV dec
successivi

e for Voiced

¢ afixed sef

a fixed setf

A decoder un
Synthesizer (|

Testing Prod

1. A segmen
“Voiced” f

2. Foreach g
3. 1.and 2. {
4. Average 3

If the obtaine
decoder unds

The above te

dure, specialised conformance bistream (HV08) are provided where

b “Unvoiced” frames)

frame, pitch lag is 80 samples

of LSP indices to provide almost “flat” response (index of VQ without interframe prediction
of indices of the spectral envelope shape and gain

der the test must produce output signal without noise component,addition in Voiced Comp
fest_mode = xxxx xxxx xxxx x1x1).

edure

t of one pitch period (80 samples) is taken as shown,inthe timing Figure 10. For successi
ames, three segments are obtained.

egment, peak is searched, rms value and “peak/fms” value are computed.
re repeated for a whole decoder output signal
nd deviation of “peak/rms” value are computed.

 average and deviation of “peak/rms®is within a range shown inTable 59, it can be said th
r the test satisfies the conformange condition.

5ting procedure is executed using dedicated software.

Table 59 — Acceptablé range of average and deviation of “peak/rms” value

test bitstream HV08
bitrate[kbit/s] 2
Average [5.68, 5.88]
Deviation [0.32, 0.50]

sion is repeated every two frames(phase initialization occurs at the “Voiced” frame’ after two

onent

e two

at the
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(phase reset)

6.6.9.

6.6.9.

© ISO/IEC 2004 — All rights reserved
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Figure 10— An example decoder output signal and HVXC framing timing

Descriptions of the audio test bitstreams
Table 60 — HVXC object type test bitstream
File Name HVO01 HV02 HV03 HV04
Content All Voiced All Voiced All Unvoiced All Unvoiced
Sampling rate[kHz] 8 8 8 8
Bitrate[kbit/s] 2 4 2 4
Variable rate No No No No
Table 61 — HVXC object-type test bitstream (continued)
File Name HV05 HV06 HV07 HV08
Content
Sampling rate[kHz] 8 8 8 8
Bitrate[kbit/s] 2 4 - 2
Variable rate No No Yes No
Descriptions of.the audio reference output signal
Table 62 — HVXC object type reference output signal

File Name HVO1ref1 | HVO1ref2 | HVO1ref3 | HVO1ref4 | HVO1rgf5
test bitstream HVO01 HVO01 HVO01 HVO01 HVO
Sampling rate[kHz] 8 8 8 8 8
Bitrate[kbit/s] 2 2 2 2 2
Variable rate No No No No No
Delay mode normal normal normal normal normal
Pitch_change_factor 1 1.6 0.8 1 1
Speed_change_factor 1 1 1 15 0.75
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ype reference output signal (continued)

136

Table 63 — HVXC object ty
File Name HVO1ref6 | HVO1ref7 | HVO1ref8 | HVO1ref9 | HVO1ref10
test bitstream HVO01 HVO01 HVO01 HVO01 HVO01
Sampling rate[kHz] 8 8 8 8 8
Bitrate[kbit/s] 2 2 2 2 2
Variable rate No No No No No
Delay mode low low low low low
Pitch_change_factor 1 1.6 0.8 1 1
Speed_change_factor 1 1 1 1.5 0.75
Table 64 — HVXC object type reference output signal (continued)
File Name HVO2ref1 | HVO2ref2 | HVO3refl | HVO3ref2 | HVO4ref1 | HVO4ref
test bitsllream HV02 HV02 HV03 HVO03 HV04 HV04
Sampling rate[kHz] 8 8 8 8 8 8
Bitrate[kpit/s] 4 4 2 2 4 4
Variable [rate No No No No No No
Delay m¢de normal low normal low normal low
Pitch_cHange_factor 1 1 1 1 1 1
Speed_change_factor 1 1 1 1 1 1
Table 65 — HVXC object type reference outpit signal (continued)
File|Name HVO05ref1 HV05ref2 HVO5ref3 | HVO05ref4 | HVO05ref5
test|bitstream HV05 HV05 HV05 HV05 HV05
Sanmpling rate[kHz] 8 8 8 8 8
Bitrate[kbit/s] 2 2 2 2 2
Variable rate No No No No No
Deliy mode normal normal normal normal normal
Pitch_change_factor 1 1.6 0.8 1 1
Spepd_change_factor 1 1 1 1.5 0.75
test| mode 7 7 7 15 15
Table 66 —HVXC object type reference output signal (continued)
File|Name HVO5ref6 | HVO5ref7 HVO5ref8 | HVO05ref9 | HVO5ref10
test|bitstream HV05 HV05 HV05 HV05 HV05
Sanjpling ratefkHz] 8 8 8 8 8
Bitrate[kbit/s] 2 2 2 2 2
Variable rate No No No No No
DeIWe low low low low low
Pitch_change_factor 1 1.6 0.8 1 1
Speed_change_factor 1 1 1 1.5 0.75
test_mode 7 7 7 15 15
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Table 67 — HVXC object type reference output signal (continued)

File Name HVO06ref1 HV06ref2 HVO07ref1 HV07ref2
test bitstream HV06 HV06 HVO07 HVO07
Sampling rate[kHz] 8 8 8 8
Bitrate[kbit/s] 4 4 - -
Variable rate No No Yes Yes
Delay mode normal low normal low
Pitch_change_factor 1 1 1 1
Speed_change_factor | 1 1 1 1
test mode Z Z 15 15

6.6.10 ER HVXC

The ER HVXC object is supported by the parametric speech coding (HVXC) tools with*error re
which provides fixed bitrate modes (2.0-4.0kbit/s) in a scalable and a non-scalable-scheme, a v
modes (< 2.0kbit/s, <4.0kbit/s) and the functionalities of pitch and speed change:Only 8 kHz
and npjono audio channel are supported.

6.6.10.1 Compressed Data

6.6.10.1.1 Characteristics

Encoglers may apply restrictions to the following parameters of the*Compressed data.
6.6.10.1.1.1 AudioSpecificConfig

Compressed data provider must apply restrictions to the following parameters of the AudioSpecif
AudigObjectType
samp|ingFrequencylndex
channelConfiguration
extengionFlag
epCo

6.6.10.1.1.2 Bitstream payload

hfig

None
6.6.10.1.1.3 BIFS/AudioSource node

A corjfform decoder may-support any of the modification of the same parameters used in HVX
(see gubclause 6.6.9.3):.

6.6.10.1.2 Testprocedure
The AudioSpecificConfig must comply with the semantic conditions described below.

Table 68 — AudioSpecificConfig Characteristics

Silient syntax,
briable bitrate
sampling rate

cConfig:

C object type

Qynfnr‘tir\ element

AudioObjectType
SamplingFrequencylndex

noerripfinn

This field must be 25(ER HVXC object type).
This field must be Oxb(8000Hz).

This field must be 1 (mono).

This field must be 1 (error resilient syntax).
No restrictions applay.

ChannelConfiguration
extensionFlag
epConfig

No restrictions apply to the Audio Access Unit.
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6.6.10.2 Decoders
6.6.10.2.1 Characteristics

A conforming decoder may support any of the following modifications of some parameters in audio
compressed data.

bitrate

variable rate (fixed rate/variable rate)

var_ScalableFlag (scalable/non-scalable mode in 4kbps variable rate)

A conforming decoder shall support one or both of the delay mode (normal delay mode/short delay mode),

where the deln\]/ mode does not exist in audio anprneend data

6.6.10.2.2 Tlst procedure

Decoder conf

e errorresi

e HVXC 4k
1. Procedur|
1.1. All

1.2. All
...er

2. Procedur

2.1. Dire
disa

2.2. Harr

ormance of the following modes is tested.

ient syntax(epConfig=0/1)

bps variable rate mode

s without a control interface

oiced Compressed data ...er_hv01_ep0(1) and er_hv02_ep0(1)

Unvoiced Compressed data (Direct Comparison by-\measuring segmental
| hv03_ep0(1) and er_hv04_ep0(1)

bs with a control interface

ct  Comparison by measuring segmental SNR(with random number gene

pled)...er_hv05 _ep0(1), er_hv06_ep0(1), er_hv07Z_ep0(1), er_hv09 ep0(1) and er_hv10_ef

honic Phase Initialization (verification of phase’tandomness) ...er_hv08_ep0(1)

Each test compressed data from er_hv01_ep0(1) to er{hv08 ep0(1) is identical to test compressed d

HVXC object
procedures t
correspondin

Regarding td
er_hv09_nd
compressed

from HVO1 to HVO8 except that they.are error resilient syntax(re-ordered syntax). The
b test decoder conformance of ER-HVXC object are same as those of HVXC object an
J reference waveforms are used. Details of procedures are referred in subclause 6.6.9.6.

and er_hv09 _Id are used .as reference waveforms. er_hv10_ep0(1) is a (2+2)[kbps] sc
jata. er_hv10 lay0 _nd andser_hv10_layO Id are reference waveforms obtained by decodin

base layer and er_hv10_lay1 nd and.er_hv10_lay1 _Id are reference waveforms obtained by decoding

base and enh

ancement layer.

6.6.10.2.3 Test sequences

Table 69 — ER HVXC Object Type Test Compressed data

SNR)

rators
0(1)

ata of
refore
d the

st compressed data er _hvQ9 ep0(1), newly added for HVXC 4kbps variable rate mode,

hlable

h only
both

File base ngme er_hv01 epO(1) | er hv02 epO(1) | er hvO3 ep0(1) | er hv04 epO(1)
Reference HVO1ref1~ HVO02ref1 HVO03ref1 HV04ref1
waveforms HVO1ref10 HVO02ref2 HVO03ref2 HV04ref2
Content All Voiced All Voiced All Unvoiced All Unvoiced
Sampling Rate[kHz] 8 8 8 8

Bit Rate[kbit/s] 2 4 2 4
Variable Rate No No No No
Bitrate scalability No No No No
Number of 0 0 0 0
enhancement layer

epConfig 0(1) 0(1) 0(1) 0(1)

1

38

© ISO/IEC 2004 — All rights reserved


https://iecnorm.com/api/?name=e381b2db63494d85a5b8adebf3eec714

ISO/IEC 14496-4:2004(E)

Table 70 — ER HVXC Object Type Test Compressed data

File base name er_hv05 _ep | er_hv06_ep | er_hvO7_ep | er_hv08 ep | er_hv09 ep | er_hv10_ep0(
0(1) 0(1) 0(1) 0(1) 0(1) 1)
Reference HVO05ref1~ HVO06ref1 HVO07ref1 er_hv09 nd | er_hv10_lay0
waveforms HVO05ref10 HVO06ref2 HVQO7ref2 er_hv09 Id _nd
er_hv10_lay0
_Id
er_hv10_lay1
_nd
er_hv10_lay1
_Id
Contgant
Samgling Rate[kHz] 8 8 8 8 8 8
Bit Rate[kbit/s] 2 4 2 2 4 2+2
Variable Rate No No Yes No Yes No
Bitratg scalability No No No No No Yes
Number of 0 0 0 0 0 1
enhafpcement layer
epCoffig 0(1) 0(1) 0(1) 0(1) 0(1) 0(1)

Table 71 — ER HVXC Object Type Referenece waveforms

~ile base name er_hv09 nd er_ hv09 Id er¢chv10 _lay0 nd er_hv10_IIyO_Id
er~hv10 lay1 nd er_hv10 lay1 Id

Content

Samping Rate[kHZz] 8 8 8 8

Bit Rate[kbit/s] 4 4 2+2 242

Variable Rate Yes Yés No No

Delay mode Normal Low Normal Low|

Pitch_change factor 1 1 1 1

Speed change factor 1 1 1 1

est mode 15 15 15 15

6.6.11 ER HILN and ER Parametric

HILN ftools are used in two objectiypes: the Error Resilient HILN object type (ER-HILN) and the Error Resilient
Parametric object type (ER-Parametric). If not stated otherwise the conformance criteria apply {o both object

types
6.6.11
6.6.11

.1 Compressed'Data
.1.1 Characteristics
6.6.11.1.1.1 AudioSpecificConfig

For B cenforming compressed data,
AudigSpecificConfig:

Elementsof AudioSpetific€onfigfor the ER-HitNobjecttype:
Table 72

the following restrictions apply to syntactic |elements of

audioObjectType =26

samplingFrequencylndex |in Natural Audio profile Level 1 or 3: 0x3 ... Oxc or =0xf

in Natural Audio profile Level 2 or 4: <Oxc or =0xf

<48000

samplingFrequency in Natural Audio profile Level 1 or 3:

channelConfiguration =1

Elements of AudioSpecificConfig for the ER-Parametric object type:
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Table 73

audi

oObjectType =27

sam

plingFrequencylndex | =Oxb

channelConfiguration =1

Elements of PARAconfig for the ER-HILN object type:

Table 74

PARAmMode =1

extensionFlag =0

Elements of H

PARAconfig for the ER-Parametric object type:
Table 75

extensionFlag =0

Elements of K

HILNconfig for object type ER-HILN:
Table 76

HILNsampleRateCode |in Natural Audio profile Level 1 or 3:<3,... 12
in Natural Audio profile Level 2 or 4: <12

HIlNframeLength >16

HILNcontMode <2

Elements of H

HILNconfig for object type ER-Parametric:

Table 77
HILNsampleRateCode |=11
HIlNframeLength =320
HILNcontMode <2

Elements of §
The maximun
6.6.11.1.1.2

For a conforn
units:

The PCU val
of sinusoids
described in
in subclause
has to be ad

n number of HILN extension.Jayers is 7.

Bitstream payload

ErHVXCconfig for object type ER<Parametric: see subclause 6.6.10

hing compressed data the following restrictions apply to syntactic elements of the audio access

e for computational complexity, which depends on the sampling frequency and the total nymber
to be synthesized, must never exceed the value specified for a given profile and leyel as
subclause 1.5.2.3 of ISO/IEC 14496-3:2001. The calculation of PCU values for HILN is desgribed
1.5.2:2.0f ISO/IEC 14496-3:2001. If HILN is used in HVXC/HILN mixed mode the HVXQ PCU
jed to’the HILN PCU. If HILN is used in HVXC/HILN switched mode the HVXC PCU has|to be

added to the HILN PCU in all frames where a transition to or from HVXC occurs

The following restrictions apply to elements of HILN audio access units:

Table 78
numLine 0 ... HILNmaxNumLine
numHarmPhase 0 ... numHarmLineTable[numHarmLinelndex]

numLinePhase

0 ... maxNumLinePhase (see calculation below)

Calculation of maxNumLinePhase:
maxNumLinePhase = 0;

for (i=0; i<numLine; i++)

if (!linePred([i])

maxNumLinePhase++;

140
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For frequency and amplitude parameters, which are transmitted relative to the previously decoded values, the
decoded values must never exceed the following limits:

Table 79
ILFreqgindex 0 ... maxFIndex[HILNsampleRateCode]-1
ILAmplindex 0..127
HarmFreqindex 0...2047
HarmAmplindex 0..127
NoiseAmplindex 0..127

6.6.11.1.2 Test procedure
A confforming compressed data must comply to the restrictions specified in subclause6.6.1.1.1. To test the
confofmance of a compressed data, it has to be parsed, the parameters have to heldecoded, and the criteria

have o be checked in every frame.

A mofdlified version of the reference software allows to check for the described 'restrictions.

6.6.11.2 Decoders

6.6.11.2.1 Characteristics

The dpecifications given in the level definitions must be met. The output signal of the decoder urder test must
meet [the criteria for accuracy of deterministic signal componentsyand statistical properties of stoghastic signal
comppnents as described below. Two alternative accuracy classes for HILN decoders are definegl:

Full Accuracy HILN decoder

Fixed|Point Accuracy HILN decoder

The ¢riteria for deterministic signal components:‘depend on the accuracy class selected. The criteria for
stochgstic signal components are the same for, beth accuracy classes.

6.6.11.2.2 Test procedure

Test gompressed data and reference, decoder output signals are provided to apply the different|conformance
criterip using the procedures described in the following subclauses. Software implementing thel different test
procedures is available.

The ER-HILN and the ER-Parametric object types are both used only in the “Natural Audio” Profile. Since
Level| 2 includes Level 1,a\Level 2 conforming decoder must also meet the criteria for Level[1. A Level 3
conforming decoder mustjalso meet the criteria for Level 1, and a Level 4 conforming decoder mjust also meet
the crjteria for Levels 4,2, and 3.

Since| the conformance of the HILN decoder tools can be checked with compressed data for|the ER-HILN
object type andthe conformance of the HVXC decoder tools can be checked with the compressgd data for the
ER-HVXC _ebject type, compressed data for the ER-Parametric object type only tests opgration of the

ated\parametric decoder in its 4 different modes.

The conformance criteria for deterministic signal components depend on the selected accuracy class.

Note: Due to the stochastic nature of the decoder characteristics tested in subclauses 6.6.11.2.2.3 to
6.6.11.2.2.5, there is a very small probability (less than 0.01) that such a test may fail for a conforming
decoder. In this case, the test may be repeated with another initial state of the random number generator used
in the decoder under test.

6.6.11.2.2.1 Conformance criterion for deterministic components of Full Accuracy HILN decoders

A Full Accuracy ER HILN decoder at an accuracy level of “K bit” has to fulfill the RMS/LSB criterion as defined
in subclause 6.6.1.2.2.1.
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6.6.11.2.2.2 Conformance criteria for deterministic components of Fixed-Point Accuracy HILN
decoders

The conformance criteria for Fixed-Point Accuracy decoders are based on measuring the segmental SNR and
the LPC cepstral distortion (CD) between the reference decoder output and the output of the decoder to be
tested. The segment length to be used in the calculation of the SNR is equal to the audio frame length as
given in the compressed data tables below. The SNR and the CD have to be calculated only for the segments
of which the power of the reference waveform is in the range [-50...-15] dB. CD is defined as

ln( )

D is the accu
the decoder

N
l)::Z;(Cad

N is the LPC
lpc2cepsty
LPC filter ¢
ISO/IEC 144

For a Fixed-H
the same tim

D - 10
10

6.6.11.2.2.3

Noise compo|
stationary no
envelope.

To perform th
the noise s
accompanyin
calculated ov
values by the
e.g. 0.1 in the

In addition, th
given referen

The detailed
consists of d
samples, the

test n

2D

ref test

nder test. D is defined as
. a\2
[i]-C,.,[i])

cepstrum order which equals 32. The LPC cepstrum CJi] is defined by means of the alg
um based on the LPC coefficients of a 16" order linear prediction filter"The computation
oefficients Ipc_coef [[] is defined by the algorithm calculdté lpc (as defin
6-4:2000).

p, the average value of the CD shall not exceed 1 dB.

Conformance criteria for noise generators and spectral noise envelopes of HILN decq

hents must not show a periodicity of less than one(second. The average spectral envelop
se component must meet a cepstral distance criterion when compared to the reference s

is test, the noise signal is re-whitened by a-prediction filter which is inverse to the filter u

g a test compressed data. The autocorrelation function (ACF) of the re-whitened no
or a sufficiently long noise signal (e:g. 8 seconds, i.e. 256 frames) and normalized by divid
zero-th value of the ACF. The absolute values of this normalized ACF must not exceed a |
range of e.g. 1...15999.

e average power of the analyzed segment must be in the range of e.g. +/- 0.5 dB relative
Ce power.

procedure is described in subclause 6.6.11.2.2.6. The output signal of the decoder undg
fferent sections{ For each section, starting at sample startpos and containing nframes*fra
test is initiated\by invoking the function

oise (lpng nframes, long framelen, double *h, long order, long acfle

with the funcfion parameters set according to the values given in the corresponding section of the para

:

double aref, double max noiseacf, double max noiseadiff)

ut of

prithm
of the
pd  in

Point Accuracy HILN decoder, the average value of the segmental SNR shall exceed 30 ¢B. At

bders

e of a
ectral

sed in

nthesis of the decoder. The required filter parameters are given in the parametg¢r file

se is
ng all
mit of

to the

r test
melen

iy

Imeter
v:

file accompanying-the test compressed data. An example of one section of a parameter file is given belo
startpos 0
nframes 256
framelen 512
order 4
h[0] 0.78
h[1l] -0.49
h[2] 0.13
h[3] -0.17
acflen 16000
aref 7550
max noiseact 0.1
max noiseadiff 0.5
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The procedures described in this subclause are also used to test decoder output signals containing both
deterministic and stochastic signal components. To perform this test, first the reference waveform — which
contains only the deterministic signal components — is subtracted from the output of the decoder under test,
and then the residual signal is assessed using the criteria for noise generators and spectral noise envelope
described here.

6.6.11.2.2.4 Conformance criteria for temporal noise envelopes of HILN decoders

The average of multiple instances of the same temporal envelope must closely enough resemble the
reference temporal envelope.

To perform this test, the signal is cut into segments with a length of 2 frames. For every sample position in this
set of segments, the squares of the sample values of all segments are accumulated and afterwards divided by

the nfimber of segments 10 calculate the average power 1or each sample posiion. The squarg roots of the
resultjng values must not differ from the reference temporal amplitude envelope by more than/’g.g. +/-20% of
the ngminal noise amplitude.

The ¢
consi
samp|

etailed procedure is described in subclause 6.6.11.2.2.6. The output signal of the' decod
5ts of different sections. For each section, starting at sample startpos and containing nfra
es, the test is initiated by invoking the function

test noise temporal envelope (long nframes, long framelen,
double aref, long envcode, double max) noise envdiff

er under test
mes*framelen

with the function parameters set according to the values given in the corfesponding section of the parameter
file agcompanying the test compressed data. An example of one section 'of a parameter file is given below:
starkpos 0

nfrapmes 256

framglen 512

aref 7000

envcpde 0x676

max hoise envdiff 20

6.6.11

The r
appro
each
To psd
some

.2.2.5 Conformance criteria for random-start phases of HILN decoders

hndom start phases of individual lines @nd of the sinusoids in harmonic components must ¢
ximate a uniform distribution in theinterval —pi ...pi and must show sufficient statistical ind
bther.

rform this test, a signal that.contains in an alternating way frames with no components an
(e.g. 16...64) new beginning individual or harmonic lines with random start phases, is cut i

osely enough
ependence of

d frames with
hto segments

with g length of 2 frames. The first segment must start at the center of the first frame, i.e. the gample where
the fade-in of the synthesized sinusoids in the second frame starts.
For each segment, the amplitude and phase for every synthesized line is calculated. This is dong by means of

correl
refli](f
at the

ation with a windowed complex harmonic reference waveform
) = exp(jFr23pi*f[i]*t)*window(t)

frequencies f[i] of the synthesized lines as given in the corresponding parameter file (*.ctp)

Ther

bnge’of the phases (-pi...pi) is partitioned into 16 intervals of equal width. For each interval

he number of

phase parameters p[i] within this inferval is determined. After €.g. 300 segments of Z frames (1.e. 600 frames)
the number of phase occurrences for each area must be in the range of e.g. 250...350.

Additionally a normalized ACF is calculated for all phases pl[i] corresponding to subclause 6.6.11.2.2.3. The
absolute values of this ACF must not exceed a limit of e.g. 0.1 in the range of e.g. 1...499.

The detailed procedure is described in subclause 6.6.11.2.2.6. The output signal of the decoder under test
consists of different sections. For each section, starting at sample startpos and containing nframes*framelen
samples, the test is initiated by invoking the function

test startphase(long nframes, long framelen, double *fref,
long numline, long acflen, double samrate,
long histmin, long histmax,
double max il amplerr, double min il snr, double max phaseacft)

double *aref,
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with the function parameters set according to the values given in the corresponding section of the parameter
file accompanying the test compressed data. An example of one section of a parameter file is given below:

startpos 0
nframes 600
framelen 512
samrate 16000
numline 4
freq[0] 101.6
freqll] 201.6
freq[2] 298.4
freq[3] 398.4
aref [0] 9565
aref[1] 950.5
aref[2] 950.5
aref [3] 950.5
acflen 500
histmin 250
histmax 350
max il amglerr 4

min il snn 30
max phasegcft 0.1

6.6.11.2.2.6 |mplementation of test procedures for stochastic signal components

Below the detailed description of the test procedures for stochastic signal components is given as pse
code. The function get_next_sample() returns the value of the next-sample of the output signal of the de
under test. The function fail() is called whenever a conformance {estfailed, the parameter indicates the r

of the test failure.

#define pi] 3.1415926535897932
#define zgi 6.2831853071795865 /* two pin*/

#define sda (x) ((x.re*x.re)+ (x.im*x ., im))
#define ayfc(x) atan2(x.im, x.re)
#define als (x) sqgrt(sqga(x))

typedef struct {double re, implstomplex;

void in pllace acf (double %%, long 1xp)

{
doubld *tmp;

1do-C
coder
bason

long i,3,n,nA2;
doublg h;
n=1<<llxp,;
n2=n/2;
tmp= (doUp e * MaiiocC (N2 SIZe0r (QoupLe) T
for (i=0; 1i<n2; 1i++){
h=0.0;
for (3j=0; j<n2; Jj++) h+=x[J]*x[i+3];
tmp[i]=h;

for (i=0; i<n2; i++) x[il=tmp[i]/tmp[0];
}

/* this function finds the maximum absolute value in a given array
and returns it's index */

long findabsmax (double *x,long n)
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long i, 35
double h,max;

max=fabs (x[0]) ;
J=0;
for (i=1; i<n; 1i++){
h=fabs(x[i]);
if ( h>max ) { j=i; max= h; }
}

return j;

/* Ppeudo-C Algorithm for testing the noise spectral envelope */

void| test noise(long nframes, long framelen, double *h, long order,

Houble *x;
|l ong fx,fn,i,3j;
Houble s,pwr,amp;

fn=nframes*framelen;
for (fx=1; (1<<fx)<2*fn; fx++);
fn=1<<fx; /* calculate buffer ¥ ength */

k= (double *) malloc (fn*sizeof (double));

bwr=0.0;
for (i=0; i<order; i++) {
x[1]1=0.0;

}
for (1i=0; i<nframes*framelen; i++) {
s = get next sample();
pwr+=s*s;

X [i+order]=s;

i =f indabsmax (x+1,acflen-1)+1;

a3 ££_920 (\*l P AN AESEUOERN raf ) .

double aref, double max noiseacf, double max noisegdiff)

long acflen,

retwhitening

for (j=0; j<order; ) s-=h[]j]*x[order-1+i-3j]; /*
</
x[1]=s;
}
for (; i<fn; it+#)\"x[1]=0.0; /* zero padding */
bmp=sqgrt (pwr¥A (double) (framelen*nframes))):;
in placeXacft (x, fx); /* calculate acf in place, len=1<<fx */

LLLLL g P EeTE 7

fprintf (stderr, "noise ampl. diff: %$10.5f dB\n",adiff);

fprintf (stderr, "max. noise acf : %$10.5f at %i\n\n",x[i],1);
if ( fabs(x[i]) > max noiseacf )
fail ("noise acf too big");
if ( fabs(adiff) > max noiseadiff )
fail("invalid noise amplitude");
free (x);

}

/* calculates the maximum difference between measured and reference envelope

double env_diff (double *x, long env, long framelen)
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}

/* Pseudo-C Algorithm for testing the noise tempofal envelope */

void test |noise temporal envelope (long nframesy» long framelen,

}

double tO0,ra,rd,t,y,d,dmax;

long i

t0=((((double) (env>>8) )+0.5)/16.0)

t0+=1.125;
=((((double) ((env>>4)&15))-0.5)/15.0);

1f ( ra<0.0 ) ra=0.0; else ra=5.0*tan(0.5*pi*ra);
=((((double) ( env &15))-0.5)/15.0)

1f ( rd<0.0 ) rd=0.0; else rd=5.0*tan(0.5*pi*rd);

dmax=0.0;

for (i=0; i<2*framelen; i++) {
tq(((double) 1i)+0.5)*(1.0/((double) framelen)) ;
ifl ( £<0.25 ) y=sin(zpi*t); else /* fade in */
iff ( £<1.00 ) y=1.0; else /* hold */
ifl ( £<1.25 ) y=sin(zpi*(1.25-t)); else /* fade out */
{ /* given envelope */

if ( t<t0 ) y=1.0-ra*(t0-t); else y=1.0-rd* (t-t0);
if ( y<0.0 ) y=0.0;

defabs (x[1]-y);
ifl ( d>dmax ) dmax=d;

return dmax;

double aref, long envcode&,” double max noise envdiff)

doubld *pwrhist;
long i,3,k;
doubld s,mediff;

pwrhigt=(double *) malloc (2*%framlen*sizeof (double));
fprinyf (stderr, "Testing $1i(frames of noise with envelope\n",nframes);
for (i=0; i<2*framelen; i+#) pwrhist[i]=0.0;
k=franfelen/8;
for (i=0; i<framelen*anframes; i++) {
s [ get next sample();
pWrhist [k++]+=s*s;
ifl ( k==2*f®amelen ) k=0;

for (i=0; i1x2*¥framelen; 1i++){
s42.0Ffpwrhist[1]/ ((double) nframes);
pWrhZst[1]=sqrt (s) /aref; /* normalized amplitude curve */

}
mediff = 100.0 * env diff (pwrhist,envcode, framelen) ;

/* calculate max. difference to reference envelope */

fprintf (stderr, "max. env. diff : %$10.5f $%\n\n",mediff);

if ( mediff > max noise envdiff ) fail("noise envelope difference too big");
free (pwrhist);

void cs_corr (complex *c,double *x,complex *s,long n)

{

146

long i
double t,a,b,re,im;
double «cc,ss,cs;
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re=im=cc=ss=cs=0.0;

for (i=0; i<n; 1i++){
a=s[i].re;
b=s[i].im;
ret=a*x[i];
im+=b*x[1];
cc+=a*a;
ss+=b*b;
cs+=a*b;

=cc*ss—-cs*cs;
->re=(re*ss-im*cs) /t;

T|1Q f —

->im=(im*cc-re*cs)/t;

seudo-C Algorithm for testing the random start phases */

test startphase(long nframes, long framelen, double *fre#, double
long numline, long acflen, double samrate,
long histmin, long histmax,

double max il amplerr, double min il sak,) double max ph

Complex *camp;

Houble *ibuf;

Complex *sbuf;

Houble *pacf;

Houble *pbuf;

int phist[16];

Complex cr;

Houble f,a,p,h,ps,pn,mda,minsnr;

l ong i,3,k,ph0,phl, frnum, idx;

Camp= (complex *) malloc (numling*sizeof (complex));

i buf=(double *) malloc(2*framlen*sizeof (double)) ;
sbuf=(complex *) malloc(numline*2*framelen*sizeof (complex));
bacf=(double *) mallog(acflen*sizeof (double));

bbuf=(double *) malléc'(acflen*sizeof (double));

for (3j=0; j<numline; J++) {

f=fref[j]*zpli/samrate;

for (i=0;\ik2*framelen; 1i++){
p=((deuble) (i-framelen))+0.5;
h=0\.'5+0.5%cos (p* (pi/ ((double) framelen)));
sbuf[2*framelen*j+i].re=h*cos (f*p);
sbuf [2*framelen*j+i].im=h*sin (f*p) ;

}

Faref,

hseactf)

mda=0.0;
minsnr=1000.0;

for (i=0; i<16; i++) phist[i]=0;

for (i=0; i<acflen; i++) pacfl[i]l=pbuf[i]=0.0;
for (i=0; i<framelen/2; i++) get next sample();
for (frnum=idx=0; frnum<nframes-2; frnum+=2) {

for (i=0; i<2*framelen; i++) ibuf[i] = get next sample();
for (i=0,ps=0.0; i<2*framelen; i++) ps+=ibuf[i]*ibuf[il];
for (3=0; j<numline; J++) {

cs_corr (camp+j,ibuf, sbuf+2*framelen*j, 2*framelen);

cr=camp[]j];

for (i=0; i<2*framelen; 1i++){
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ibuf[i] -= cr.re*sbuf[2*framelen*j+i].re +
cr.im*sbuf[2*framelen*j+i] .im;

}
}
for (3=0; j<numline; J++) {
cr=camp[j];
cs_corr (camp+j, ibuf, sbuf+2*framelen*j, 2*framelen) ;
cr.ret=camp[j].re;
cr.im+=camp[j].im;
a=abs (cr); h=fabs(a-aref[j]); if ( h>mda ) mda=h;
p=arc(cr); phist[((long) ((pt+pl)*(16.0/zpi)))&l5]++;
pbuf[idx]=p;
Tor (=0, k=10X, Ilacrren, LT+

pacf [i]+=p*pbuf [k];

if ( k==0 ) k=acflen;

k——;

}
cr=camp[Jj];
for (i=0; i<2*framelen; 1i++){
ibuf[i] -= cr.re*sbuf[2*framelen*j+i].re +
cr.im*sbuf[2*framelen*j+i] .im;
}
idx++;
if ( idx==acflen ) idx=0;

fdr (i=0,pn=0.0; i<2*framelen; i++) pnt+=ibuf[4}*ibufli];
iff ( (pn>0.0) && (ps>0.0) ){
h=10.0*10g910 (ps/pn) ;
if ( h<minsnr ) minsnr=h;
}
}
for (i=frnum*framelen+framelen/2; i<nfx@mes*framelen; i++) get next sampl]
free (gbuf) ;
free (damp) ;
i=findabsmax (pacf+l,acflen-1)+1;
a=pacfl[i] /pacf[0];
fpringf (stderr, "max. ampl. diff.: %$10.5f lsb\n",mda);

[()

fprinyf (stderr, "min. SNR : %$10.5f dB\n",minsnr);
fprinyf (stderr, "max. startp. acf: %$10.5f at %$i\n\n",a,1i);
phO=pHK1=0;

j=phigqt[0];
for (if=1; i<16; i++){
kgphist[i];

ifl ( k<phis&lphO] ) phO=i;
iff ( k>phistphl] ) phl=i;
JH=k;

}

fpringf fstderr, "min. norm. phist: %f at %i\n",
14.0¥((double) phist[ph0])/ ((double) j),ph0);

fprintf (stderr, "max. norm. phist: %$f at %i\n\n",
16.0* ((double) phist[phl])/ ((double) j),phl);

if ( phist[phO] < histmin || phist[phl] > histmax )
fail ("incorrect start phase distribution");
if ( mda > max_il amplerr )
fail ("incorrect individual line amplitude");
if ( minsnr < min il snr )
fail ("too much noise in individual line synthesis");
if ( fabs(a) > max phaseacf )

fail ("start phase periodicity detected");
free(pacf);
free (pbuf) ;
free (ibuf);
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Table 80 through Table 83 below describe the conformance test compressed data for ER-HILN and ER-
Parametric object types for the different levels of the Natural Audio Profile.

Conformance criteria abbreviations:

mponents) is

b the residual

determin see subclause 6.6.11.2.2.1 or subclause 6.6.11.2.2.2 according to selected accuracy
class
noise gen see subclause 6.6.11.2.2.3 1)
noise env see subclause 6.6.11.2.2.4 1)
start phase see subclause 6.6.11.2.2.5 1)
det+r1?ise first the reference waveform (containing only the deterministic™co
subtracted

and then test procedure described in subclause 6.6.11.2.2.3 issapplied t
signa

obtained by the subtraction
subjettive no objective assessment necessary 1)

1) refgrence waveforms are supplied for subjective assessment

The additional functionality of HILN speed change and pitch change\is tested using the com

pressed data

er_hiQ3 and er_hi21 together with the reference waveforms (*.wav)/-reference parameter files ([.ctp) given in
Tablel 83.

Table 80 — ER-HILN Object Type Test sequences for Natural Audio Profile Levell1
File base name er_hi00_ep0 er_hiQ1 . ep0 er_hi02_ep0 er_hi03| ep0
Qescription harm+indi harm+indi harm+indi harm+indi
Jonformance Criterion determin determin determin determip
Reference Waveform er_hi00 er_hi01 er_hi02 er_hi03
Sampling Rate [kHz] 16 16 16 16
Frame Length [samples] |512 512 512 512
epConfig 0 0 0 0
HILNquantMode 0 0 0 1
HILNcontMode 0] 1 2 2
Bnhancement Layer
Bxtension Layer(s)
Max. Bit Rate [Kkbit/s] 16 16 16 16
File base.name er_hi04_ep0 er_hi05_ep0 er_hi06_ep0 er_hi07{ ep0
DOescription harm+indi harm+indi harm+indi harm+indi
Jonformance Criterion determin determin determin determih
Reference Waveform er_hi04 er_hi05 er_hi06 er_hi07
Sampling Rate [kHz] 8 8 8 8
Frame Length [samples] [256 256 256 256
epConfig 0 0 0 0
HILNquantMode 0 0 0 1
HILNcontMode 0 1 2 2
Enhancement Layer
Extension Layer(s)
Max. Bit Rate [kbit/s] 6 6 6 6
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File base name er_hi10_ep0 er_hi11_ep0 er_hi12_ep0
Description harm+indi harm+indi PCU =20
Conformance Criterion determin determin determin
Reference Waveform er_hi10 er_hi11 er_hi12
Sampling Rate [kHz] 16 48 16
Frame Length [samples] |80 3072 1280
epConfig 0 0 0
HILNquantMode 1 1 1
HILNcontMode 2 2 2
Enhancement Layer
Extension Layer(s)
Max. Bit Rate [kbit/s] 32 32 32
File base name er_hi13_ep0 er_hi14_ep0 er_hi15_ep0 erhi16_ep0
Descriptior harm+indi harm+indi harm+indi harm-+indi
Conformarjce Criterion lay0: subjective | lay0: subjective | determin determin
lay1: determin lay1: determin
Reference [Waveform er_hi13_lay0 er_hi14_lay0 er_hit5day0 er_hi16_lay0
er_hi13_lay1 er_hi14_lay1 er_hi15_lay1 er_hi16_lay1
er_hi16_lay2
er_hi16_lay3
er_hi16_lay4
er_hi16_lay5
er_hi16_lay6
er_hi16_lay7
Sampling Rate [kHz] 8 16 32 16
Frame Length [samples] | 256 512 1024 512
epConfig 0 0 0 0
HILNquantMode 1 1 1 1
HILNcontMode 2 2 2 2
Enhancemgnt Layer 1 1
Extension Layer(s) 1 7
Max. Bit Rate [kbit/s] 6+6 16+16 6+10 6+2+2+2+2+2+212
File basé hame er_hi20_ep0 er_hi21_ep0 er_hi22_ep0
Description harm+indi noise noise
Conformance Criterion start phase noise gen noise env
' Reference Waveform | er_hi20 er_hi21 er_hi22
Reference Parameter er_hi20 er_hi21 er_hi22
Sampling Rate [kHz] 16 16 16
Frame Length [samples] | 512 512 512
epConfig 0 0 0
HILNquantMode 1 1 1
HILNcontMode 2 2 2
Enhancement Layer
Extension Layer(s)
Max. Bit Rate [kbit/s] 6 6 6
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File base name er_hi23 ep0 er_hi24 ep0 er_hi25 ep0
Description harm+indi noise noise
Conformance Criterion start phase noise gen noise env
Reference Waveform | er_hi23 er_hi24 er_hi25
Reference Parameter er_hi23 er_hi24 er_hi25
Sampling Rate [kHz] 8 8 8
Frame Length [samples] | 256 256 256
epConfig 0 0 0
HitNguantiviode 4 4 4
HILNcontMode 2 2 2
Enhancement Layer
Extension Layer(s)
Max. Bit Rate [kbit/s] 6 6 6
File base name er_hi26_ep0 er_hi27_ep0 er_hi28 ep0 er_hi29| ep0
er_hi26_ep1 er_hi27_ep1 er.hi28 ep1 er_hi29| ep1
epConfig 0,1 0,1 01 0,1
DOescription harm+indi+noise | harm+indi+naise"| music music
Jonformance Criterion det+noise det+noise subjective subjective
Reference Waveform | er_hi26 er_hi27 er_hi28 er_hi29
Reference Parameter er_hi26 er_hi27
Sampling Rate [kHz] 16 8 16 8
Frame Length [samples] [512 256 512 256
HILNquantMode 0 0 0 0
HILNcontMode 0 0 0 0
Bnhancement Layer
Bxtension Layer(s)
Max. Bit Rate [kbit/s] 16 6 16 6
Table 81 — ER-HILN Object Type Test Compressed data for Natural Audio Profile L¢vel 2
File base name er_hi30_ep0 er_hi31_ep0
Description harm+indi PCU =100
Conformance Criterion | determin determin
Reference Waveform er_hi30 er_hi31
Sampling Rate [kHz] 96 48
Frame Length [samples] | 2048 3840
epConfig 0 0
HILNquantMode 1 1
HILNcontMode 2 2
Enhancement Layer
Extension Layer(s)
Max. Bit Rate [kbit/s] 32 32
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Table 82 — ER-Parametric Object Type Test Compressed data for Natural Audio Profile Level 1

File base name er_pa00_ep0 er_pa01_ep0 er_pa02_ep0 er_pa03_ep0
Description HVXC only HILN only switched mode | mixed mode
Conformance Criterion |determin (fixed | determin (fixed | determin (fixed | determin  (fixed
point accuracy) | point accuracy) | point accuracy) | point accuracy)

Reference Waveform er_pa00 er_pa01 er_pa02 er_pa03
Sampling Rate [kHz] 8 8 8 8
Frame Length [samples] | 160 256 320 320
epConfig 0 0 0 0
PARAm?d-e 6 1 2 3
HILNqugntMode 0 0 0
HILNcor{tMode 0 0 0
Enhancgment Layer
Extensign Layer(s)
Max. Bit|Rate [kbit/s] 4 6 4 8

Table|83 — ER-HILN Reference Waveforms / Parameters for test of additional functionality
File basef name er_hi03_ep0 er_hi03_ep0 er_hi03_ep0 er_hi03_ep0
Description harm+indi harm+indi harm=indi harm+indi
Confornmjance Criterion | determin determin determin determin
Referen¢e Waveform er_hi03_s08 er_hi03_s16 er_hi03_p07 er_hi03_p15
Sampling Rate [kHz] 16 16 16 16
Frame Lanth [samples] | 512 512 512 512
epConfi¢ 0 0 0 0
HILNquzintMode 1 1 1 1
HILNcorjtMode 2 2 2 2
speedFa|ctor 0.8 1.6 1 1
pitchFadtor 1 1 0.7 1.5
Max. Bit|Rate [kbit/s] 16 16 16 16
File basef name er-hi21_ep0 er_hi21_ep0 er_hi21_ep0 er_hi21_ep0
Description noise noise noise noise
Conformance Criterion.* | noise gen noise gen subjective subjective
Referenge Waveform | er_hi21_s08 er_hi21_s16 er_hi21_p07 er_hi21_p15
Refereng¢e Parameter er_hi21_s08 er_hi21_s16
Sampling Rate[kHz] 16 16 16 16
Frame Length [samples] | 512 512 512 512
epConfig 0 0 0 0
HILNquantMode 1 1 1 1
HILNcontMode 2 2 2 2
speedFactor 0.8 1.6 1 1
pitchFactor 1 1 0.7 1.5
Max. Bit Rate [kbit/s] 16 16 16 16
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File base name er_hi28 ep0 er_hi28 ep0 er_hi28 ep0 er_hi28 ep0
Description music music music music
Conformance Criterion | subjective subjective subjective subjective
Reference Waveform er_hi28 s08 er_hi28 s16 er_hi28 p07 er_hi28 p15
Sampling Rate [kHz] 16 16 16 16
Frame Length [samples] | 512 512 512 512
epConfig 0 0 0 0
HILNquantMode 0 0 0 0
HILNcontMode 0 0 0 0
speedFactor 0.8 1.6 1 1
pitchFactor 1 1 0.7 15
Max. Bit Rate [kbit/s] 16 16 16 16

6.6.12 TTSI

Confgrmance testing of the TTSI shall be performed by comparing the deceded parameters to those supplied

with t

Since

ne corresponding bitstreams.
the MPEG-4 Audio TTSI described in ISO/IEC 14496-3 restricts its standardization subjegts only to the

interfaces as depicted in Figure 11 and the exact synthesis method is not standardized, the quality of

synthgsized speech will not be tested. Several interfaces should<be tested among the interfaces in Figure 11
are distinguished in the Table 84.
Table 84 — Interfaces of MPEG-4 Audio TTSI
Number Interface'Name Test?
6.1 Interface between DEMUX and the*synhtactic decoder Yes
6.2 Interface between the syntactic. décoder and the speech synthesizer Yes
6.3 Interface from the speech synthesizer to the compositor No
6.4 Interface from the compasitor to the speech synthesizer No
6.5 Interface between the speech synthesizer and the phoneme-to-FAP Yes
converter that is part of the Face node in ISO/IEC 14496-1
6.6.12.1 Object Descriptor Characteristics

Encodlers may apply restrictions to the following parameters of the object descriptor:

g
b
q
g

Language Cede‘indicates flag of language identification that should be supported by TS engine.
Gender_Enable indicates the existence of gender information.

Speech_Rate Enable indicates the existence of speech rate information.

)

)

) Age_Enable indicates the existence of age information.

)

).<Xideo_Enable Enable is set to ‘1’ when TTS decoder works with MP.

Lip_Shape_Enable indicates the existence of lip shape information.

g) Trick_Mode_ Enable indicates that trick mode function is allowed.

6.6.12.2 Elementary Stream Characteristics

TTS Encoder may apply restrictions to the following parameters of the bitstream:

a) language code and input text length

b) phoneme symbols

c) prosody information

d) lip shape pattern

e) gender and age of the speaker
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6.6.12.3 Procedure to Test Bitstream Conformance
Verify the test bitstream is conformant with the bitstream syntax described in ISO/IEC 14496-3 subpart 6.
6.6.12.4 Decoder Characteristics

Decoder conformance test will be applied to several interfaces identified in the Table 84. For interface 6.1 and
6.2, a number of test bitstreams will be supplied by the electronic attachment to this part of ISO/IEC 14496
and it should be verified whether the syntax and semantics are correctly interpreted. For interface 6.5 it should
be tested whether a speech synthesizer correctly generates defined data structure even if phoneme symbols
and additional prosodic information are not available from the input bitstreams. When the information is
included in input bitstream, conformance should be also tested whether the parameter values from the speech
synthesizer to the Phoneme/Bookmark-to-FAP converter are equivalent to those supplied with corresponding
bit streams.

— M-TTS Decoder * 6.4
Syntactic Speech

> Decoder _’ Synthesizer >l

6.1

6.5

xXCXmQO

Phoneme/Bookimark-
to-FAP Cofverter

* i
Face

Decoder _>

w 0o v 3 o O

O +

Figurg 11 — MPEG-4 Audio TTS decoder architecture. (Text-to-Speech in ISO/IEC 14496-3)

6.6.12.5 Prdcedure to Test DecoderConformance

To test audiq decoders, the electronic attachment to this part of ISO/IEC 14496 supplies a number ¢f test
sequences. $upplied sequences.cover Text with Language Code only, and additional information such as
Gender, Age| Speech_Rate, etfc” The test set includes a set of additional information, as listed in Table 85.
The extension number is appended to the bitstream name to indicate the additional information of the test
sequence.

tested by com ,
bitstream in Table 85. The mterface data mcludes phonemeSymboI phonemeDuratlon FOAverage stress,
and wordBegin information for each phoneme in a sentence. At the beginning or end of words, a bookmark
may be associated with a phoneme. Especially, phonemeSymbol, phonemeDuration, FOAverage, bookmark,
and wordBegin information should be identical to the reference data; stress is TTS engine dependent.
Software is provided for performing this verification procedure. Measurements are carried out by the
exactness of output data of decoder. To be called an ISO/IEC 14496-3 audio decoder, the decoder shall
provide an output such that accordance between the output of the decoder under test and the supplied
reference output is achieved. This test only verifies the computational accuracy of an implementation. The
streams TTS7 and TTS8 contain a TTS stream and a BIFS scenegraph with a Face node in order to evaluate
the integration of face animation and TTSI verifying gender and animation of the face. Conformance is tested
at interface 7.2 and the parameters of the FAP node.
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6.6.12.6 Descriptions of the test bitstreams
ISO/IEC 14496-3 (MPEG-4) audio test bitstreams are suggested as follows:
Table 85 — TTS Object type Test Bitstream

File Name TTS1 | TTS2 | TTS3 | TTS4 | TTS5 | TTS6 | TTS7 | TTS8
Content

Language_Code Yes | Yes | Yes Yes | Yes | Yes |Yes |Yes
Text Yes Yes Yes Yes Yes Yes |Yes Yes
Gender Yes Yes |Yes
Age Yes

Bpeech_Rate Yes

Phoneme_Symbols Yes Yes | Yes
Dur_each_Phonemes Yes Yes | Yes
F0_Contour_each_Phoneme Yes Yes | Yes
Energy_Contour_each_Phoneme Yes

Video_Enable Yes Yes

Lip_Shape_Enable Yes Yes

For the decoder conformance test for interface 6.2, all the test_bitstreams should be verified. Also test
bitstr¢gam TTS1, TTS4, TTS6, TTS7, and TTS8 should be verifiedfor the conformance test of| the interface
betwdgen speech synthesizer and Phoneme/Bookmark-to-FAP converter.

6.6.13 General MIDI

The General MIDI object type supports General MIDI paich mappings. This object type provides backward-
comphtibility with existing MIDI content and rendering.devices. Normative and implementation-independent
sound quality cannot be produced in this object type.

6.6.13.1 Procedure to Test Bitstream Conformance

The bitstream syntax must first comply cqwith the description given in subclause 5.14 of gubpart 5 of
ISO/EC 14496-3.

6.6.13.1.1 DecoderSpecificinfo Characteristics
AudipObjectType: Shall be enceded with the value 15
SamplingFrequencylndex: Shall be encoded with the following values:

The fpllowing restrictions apply to StructuredAudioSpecificConfig:

Only the midi_file chunk shall occur in the StructuredAudioSpecificConfig.
6.6.13.1.2 AudiolAccess Unit Characteristics

Any $MF and/or midi elements transmitted in Audio Access Units must comply with the Stangard MIDIFlle
Format Q specification and MIDI protocol specification as normatively referenced in subclause 5.9.2 of subpart
5 of IPOUEC 14496-3.

Only the midi_event event shall occur in the Audio Access Units.

6.6.13.2 Conformance

The General MIDI object type is included only to provide interoperability with existing content. Normative
sound quality and decoder behaviour are not provided with the General MIDI object type. Refer “The
Complete MIDI 1.0 Detailed Specification — Version 96.1” (c) 1996 MIDI Manufacturers Association for all
aspects of bitstream and decoder conformance testing.

6.6.14 Wavetable Synthesis

This object type is used to describe music and sound-effects content in situations in which the full flexibility
and functionality of SAOL, including 3-D audio, is not required. The wavetable synthesis object type
incorporates only the SASBF format and MIDI tools. It allows the use of simple “sampling synthesis” in
presentations where the quality and flexibility of the full synthesis toolset is not required.

© ISO/IEC 2004 — All rights reserved 155


https://iecnorm.com/api/?name=e381b2db63494d85a5b8adebf3eec714

ISO/IEC 14496-4:2004(E)

Refer the following publications for all aspects of bitstream and decoder conformance testing:

The Downloadable Sounds Level 2 Specification — (c) 1999 MIDI Manufacturers Association

The Downloadable Sounds Certification Test (exact title to be determined)

6.6.14.1 Procedure to Test Decoder Conformance

6.6.14.1.1 DecoderSpecificinfo Characteristics
AudioObjectType: Shall be encoded with the value 14

The following

restrictions apply to StructuredAudioSpecificConfig:

The Complete MIDI 1.0 Detailed Specification — Version 96.1 (c) 1996 MIDI Manufacturers Association

Only the mid
6.6.14.1.2 A

The bitstrea
ISO/IEC 1444

Any sasbf el
referenced in

Only the mid

_file and sbf chunks shall occur in the StructuredAudioSpecificConfig.
idio Access Unit Characteristics

m syntax must comply with the description given in subclause 5.13 of,Vsubpart
6-3. In addition:

subclause 5.2 of that subpart.

_event event shall occur in the Audio Access Units.

6.6.14.2 Conformance

To facilitate i
providing sin
model [DLS2
test for comp
design to ver
compliance W
of certainty th
standard ang
abbreviation |

Please see A

Each test hag
possible to id
an implemen
a specific imf
the designer

hteroperability between MPEG-4 SASBF implementations,“as' well as between implement
ilar functionality using the MIDI Manufacturers Association “DLS-2” file format and syn
, it is desirable to have a series of conformance tests'which will allow equipment vendors t
iance with the SASBF specification. Such conformance tests should ideally test all aspects
fy compliance with the specification. As a practi¢al. matter, it will not be possible to assure
ith any finite series of tests, but a subset can be-created which will provide a reasonable d
at a particular device is in compliance. Nate'that the terms SASBF and DLS-2 refer to the

are used interchangeably in this document and in the test materials. In particula
dls” is more commonly used in tables,file names and so forth.

hnex A for detailed information about the test bitstreams and other materials.

been devised to exercise a particular function of the implementation. By isolating function
entify specific failures easilyi_However there is a risk that interactions between functions
ation could result in complex failure modes. Without an intimate knowledge of the architect
lementation, it will be impossible to anticipate these complex failure modes. Therefore it is
0 anticipate and device specific test scenarios for such complex failure modes.

The conformance tests comprise a SASBF instrument file, a corresponding MIDI file, and a sample outp

in .wav form|
comparison f
SO more so
encountered

6.6.15 Algor

at from thereference implementation. The sample output file is intended to be used
br correctness. The nature of MIDI and SASBF do not lend themselves to bit-for-bit compar
bhisticated) methods of signal analysis will be necessary when significant variation
between the implementation under test and the reference implementation.

thmic Synthesis and AudioFX
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bments transmitted in the Audio Access Units must comply with the DLS:-2syntax as normatively

btions
thesis
D self-
of the
100%
egree
same
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5, it is
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ure of
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ut file
as a
sons,
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The Algorithmic Synthesis object type provides SAOL-based synthesis capabilities for very low-bitrate
terminals. It is also used to support the AudioBIFS AudioFX node when sound synthesis capability is not

needed.

6.6.15.1 DecoderSpecificinfo Characteristics

Bitstream provider may apply restrictions to the following parameters of the DecoderSpecificlnfo:

a)

orchestra block

6.6.15.2 Audio Access Unit Characteristics

Bitstream provider may apply no restrictions to any parameters of the bitstream.
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6.6.15.3 Procedure to Test Bitstream Conformance
6.6.15.3.1 DecoderSpecificinfo Characteristics
AudioObjectType: Shall be encoded with the value 16

SamplingFrequencylndex: Shall be encoded with the following values:

Table 86
SamplingFrequencyindex Level 1 Level 2 Level 3 Level 4
Synthetic Audio Profile >=6 >=3 0..0xc
Main Profile 0..0xc
SamplingFrequency: Shall be encoded with the following values:
Table 87
SamplingFrequency Level 1 Level 2 Level 3 Level 4
Synthetic Audio Profile <= 24000 <=48000 <= 96000
Main Profile 0..96000
ChanpnelConfiguration: Shall be encoded with the following values:
Table 88
ChannelConfiguration Level 1 Level 2 Level 3 Level 4
Synthetic Audio Profile 1 1.2 1.7
Main Profile 1.7
The fopllowing restrictions apply to StructuredAudioSpegificConfig:

stra: must comply with the SAOL syntax and‘rfate rules.

6.6.15.4 Decoder Characteristics

All s|gnal variables in SAOL..shall be represented by a 32-bit floating-point value a$ defined in

ISO/IEC 14496-3, subpart 5, subclause 5.8.3. Implementations are free to use any internal repr
varialjle values, so long as.the results calculated are identical to the results of the calculation
floating-point values.

The grder of executionJof the Structured Audio primitives may be rearranged if it will have no
output of the deceding process, i.e. if the output of the decoding process still satisfies the
criteripn.

Somg of the-SAOL functionality is not testable and measurable on an operations-per-secong
some| of, the decoding algorithms for core opcodes and statements are not specified and lef

bsentation for
5 using 32-bit

effect on the
conformance

basis, since
open to the

implementers; among them, some like interpolation, spatialization, effects and filters could

heavily affect

allocated memory and computational complexity of a specific decoder. Tn conclusion, it is necessary to follow
some macro-oriented criteria, which are able to make abstraction of the open issues, and calculate them in
separate elements of a defined complexity vector. At the same time the complexity vector must not be too
long, because this could hardly overspecify the decoder when the SAOL functionality is not completely
exploited. The complexity vector is defined as follows:

[total core opcode calls, floating-point operations, multiplications, tests, mathematical methods, noise
generators, interpolations, multiply-and-add, filters, effects, allocated memory].

Criteria to calculate the complexity vector are specified in Annex B. The Annex describes in details the method
for measuring decoding complexity of normative MPEG-4 Structured Audio streams. This method provides
metrics to define levels of the Structured Audio Object types 3 and 4, as far as possible in a platform
independent and implementation independent manner. The Annex contains the principles to select the
complexity vector and how to calculate it; then the software tool is presented, which is based on the
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Structured Audio decoder reference software. The complexity Measurement Tool for Level Definitions of
Algorithmic Synthesis and AudioFX Object Type, and the corresponding profiler tool is provided by the
electronic attachment to this part of ISO/IEC 14496.

Table 89, called «Algorithmic Synthesis Complexity Values for Levels»,specifies values for SA Object type 3
for algorithmic synthesis: they are used in Synthetic Audio Profile Level definitions to define "Low", "Medium"
and "High" Complexity values:

Table 89 — Algorithmic Synthesis Complexity Values for Levels

Parameter Low Complexity Medium Complexity High Complexity
Total opcode calls 2M 8M 16M
Floating-point ops 12M 24M 60M

Multiplications 8M 16M 40M
Tests 2M 8M 16M

Math methods 4M 16M 16M
Noise generators 01 M 1™ 1M
Interpolations 0.6 M 4M 12M
Multiply-and-add 2M 4M 12M
Filters 0.6M 2M 4M
Effects 0.2M ™ 2M
Allocated memory 64k 8M 16M

It is not the

provide the a
time. Rather,
the standard
is implement
number of op
per second th
on the basis
computation

hardware. Or
computation

completely u
hardware pla
"map" these
calculate his

Implementors
small time pg
this, where {|
1 second) th

case that in order to conform to one of the complexity, Ievels in the table that a decodern
mount of computation shown in the table for every element of the complexity vector at the
a conforming decoder must be able to normatively"’decode any bitstream that is measure
profiling tool as requiring no more than that amount of computation. When a conforming de
bd with static optimization, it is usually possible}to decode a bitstream that contains a g
erations per second as measured with the profiling tool by actually using many fewer oper
an this, because the calculation of the complexity vector is made in a platform independer
of the normative SA text. Put anothersway, there are two ways to increase the amo
that a Structured Audio decoder ¢af' provide. On one hand, it can run on more po

bn the same hardware. The measurements shown in the table should be taken as referen
noptimized SA implementation; and so high complexity decoding can actually be realized
fform without nearly so much native computational power. Each implementor should be 3
platform independent formal vectors into his own implementation using Annex B, in or
bctual complexity veetors.

are also advised,that algorithmic synthetic bitstreams often require “bursty” processing,

rtions of the bitstream require considerable amount of processing power. In situations sy
he requirements of a bitstream exceed in rare spikes of time (granularity of the profi
complexity of a particular level, implementors are encouraged to implement a procedu

graceful degfadation-of decoding. Many such techniques exist, such as voice stealing, but they are
normative and Jeft_up to the implementor. Priority bits are also provided to support such techniques

subclauses

.3.377 and 7.3.3.8 of ISO/IEC 14496-3 subpart 5). Such techniques can also result in

must
same
0 with
coder
ertain
htions
t way
int of
Wverful

the other, it can implement more-powerful static optimization and thereby provide more effective

Cing a
on a
ble to
Jer to

where
ch as
ng is
re for
non-
(see
great

benefit for the case of high degrees of user interaction, which could hardly affect the overall schedulab

the system.

lity of

Complexity values for the AudioFX node are specified in the following Table. For conformance test of the
AudioFX node see also subclause 6.8.7 and Table 90, where these values are used.
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Table 90 — Complexity values for AudioFX node levels

Parameter Very Low Low Medium High
Complexity Complexity Complexity Complexity

Total opcode calls ™ ™ 4M 8M
Floating-point operations 0 4M 12M 20M
Multiplications 0 2M 8M 16M
Tests 0 ™ M 8M

Math methods 0 2M 6M 12M

Noise generators 0 0.05M 0.2M 0.5M
Interpolations 0 0.3M 1.2M 2M
Multiply-and-add 2M 2M 1M gM
Filters 0.2M 0.2M ™ 4M
Effects 96k 96k 0.4M A
Allocated memory 96k 96k ™ 16M

6.6.1¢
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confo
cannd
strictl
as de

Testin
under
the p
proce

.5 Procedure to Test Decoder Conformance

th the natural audio coders, many functions of the Structured Aldio decoder can be
rmance by RMS measurement of the residual after comparison to\thé reference signal. O
t use this criterion because either the decoding process uses functions of the decoder

normative, or the decoding process depends on non-determifistic random number or noi
5cribed in subclauses 9.8 and 10.4 of ISO/IEC 14496-3 subpart 5.

g the deterministic, strictly normative functions shall beperformed by comparing the outpu
test with a reference output supplied by the electronic attachment to this part of ISO/IEC
focedure described in the subclause 6.6.1.2.2.1 Software is provided for performing th
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m or low computational complexity provided in Table 89. The decoder supporting one]
utational levels,'shall be able to decode bitstreams for which the associated complexity vect
d of the-performance, below the reference vector of the corresponding Level. Rare e
fed as_explained in subclause 6.6.15.4. The decoding time of each second of the perform
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bni¢ attachment to this part of ISO/IEC 14496 with their corresponding complexity vectors
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ition of high,
of the three
br is, for each
ceptions are
Ance shall be
pvided by the
in function of

n ardar ta haln tha carract avaliiation of tha comnutational combplexibvsunnorted-byvthae cn
H-orae—toreptRe-coHe 6t vyartaHoR-oe-GoMputatioRa—Gomprexity-St Steaythe €

specific decoder.

Testing of the non-normative interpolation (interp equal to 1 in the global block of the SAOL orchestra) shall
be performed using test sequence SY010 and SYO011. A reference output is provided by the electronic
attachment to this part of ISO/IEC 14496. To be called an ISO/IEC 14496-3 audio decoder, the decoder shall
provide an output for which the SNR between SY011 and the reference output is strictly less than the SNR
between SY010 and the reference output. To calculate the SNR, the difference shall be calculated between
the specified sequence output and the reference, and this difference shall be used as noise of the reference
output.

Testing of the non-normative noise generators shall be performed using test sequence SY012. The output of
the decoder shall be divided into 5 groups of 40000 samples, in order to isolate the 5 different types of noise
generators, as described in subclause 6.6.15.6. The sequence shall be repeated three times and the output
analyzed separately.
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To be called an ISO/IEC 14496-3 audio decoder, the decoder shall provide an output satisfying the following
conditions:

a) samples generated with linear distribution shall have a mean value m such that -2*10exp-3 < m <
2*exp-03 and a variance v such that 0.3300 < v < 0.3366. These two constraints shall be met at least
in two of the three repetitions.

b) samples generated with gaussian (normal) distribution shall have a mean value m such that -5*10exp-
3 < m < 5%exp-03 and a variance v such that 0.5 < v < 0.5170. These two constraints shall be met at
least in two of the three repetitions.

c) samples generated with linearly-ramped distribution shall be converted to a linear distribution using
the formula: y = +-sqrt(x), where x is the generated vector and y is the resulting vector, obtained
takingarternatively a positive and a negative value. The resulting vector y shall be evaluaied as I a)

d) sampgles generated with exponential distribution shall have a mean value m such that 0.4300 £ m <
0.4330. This constraint shall be met at least in two of the three repetitions.

e) binary samples generated with poissonian generators shall have a mean m value such that 0.4900 <
m < (.5100. This constraint shall be met at least in two of the three repetitions.

Testing of th¢ non-normative lopass, hipass, bandpass, bandstop core opcodes shall be performed|using
test sequence SY013. The output of the sequence shall be divided in 4 sub-blocks of 16000 samples,
corresponding to the test of the 4 filters above. The DFT of the four blocks<shall be calculated, ard the
absolute valug of the resulting spectrum shall be evaluated against the mask of Figure 12.

3. Maximum ripple 2. Transjtion band
> |
..... A'.O dB
...................... _6 dB

1. Band attenuation

Attenuation (dB) ‘)l (_

/%'VVVWV\/

Fn Fs Frequency

Figure 12
The maximum ripple.is the absolute difference between the greatest and least response in the region Iimited
by the -6 dB @bsolute value (pass band region). The filter’s stop band is defined to begin at either the first local
minimum in the’,magnitude response after the cutoff, or the first point of —.60 dB attenuation, whighever
frequency is lower. The three parameters shall be set as follows:

1. Band attenuation -60 dB;
2. Fnis 15% of Fs;

3. Maximum ripple 10% of the pass band value.

To be called an ISO/IEC 14496-3 audio decoder, the decoder shall provide an output satisfying the above
conditions in the frequency domain for every filter (lopass, hipass, badpass, bandstop).

Testing of non-normative effects (chorus, flange, reverb) and the spatialize statement cannot be performed
on objective constraints, since this functionality is implemented following many different and subjective criteria.
As a consequence there are not any defined procedure to test this functionality. Content authors who wish to
have normative effects processing such as reverberation should implement their own reverberation algorithms
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(for example) out of the strictly-normative building blocks and include them in the content as user-defined
opcodes."

6.6.15.6 Descriptions of Conformance Bitstreams

All conformance bitstreams whose memory requirements and processing level, as indicated in Table 91 and
Table 92, are less than or equal to that of a given level apply to that level.

Bitstream SY001 “math.mp4”

Math tests. Tests all “math” core opcode (subclause 9.4 in ISO/IEC 14496-3 subpart 5). Produces a soundfile
sampled at 20 Hz (not 20 kHz) for easy hand-checking. Heavy use of the instr statement.

Bitstream SY002 “buzz.mp4”
buzz ftest. Exercises buzz core opcode. Also uses kline, cpsmidi, oscil, harm, and a numberioflexpressions.
Bitstfeam SY003 “pluck.mp4”

plucK test. Exercises pluck core opcode. Also uses tableread, tablewrite, koscil; kline, [a number of
expression types, and the while statement.

Bitstieam SY004 “grain.mp4”

grain|test. Exercises grain core opcode. Also uses kexpon and expseg.

Bitstteam SY005 “piano.mp4”

Samgled piano. Uses bitstream samples, a bus, tablemaps, fracdélay, an opcode array, sterep output, and
vecto[ operations. Uses a MIDI file. Implements a complex, high-quality Gardner reverb. The dgcoded output
of thig bitstream is not sample-exact due to use of the lopass() €ore opcode.

Bitstfeam SY006 “bass.mp4”

Waveguide bass implementation. A complex algorithmiintegrating many functions. Uses core opcodes, filters,
loops| tests, and tables heavily.

eam SY007 "mixer.mp4"

imple sinusoidal inputs and a good quality two-channel mixer with low- and high-shelving functions and
bell bandpass filters. Intense use of mathematical opcodes and iir filter. This bitstream is conceiyed expecially
to tes} processing capabilities, it can easily be converted into an AudioFX orchestra; synthesis computation is

Bitstream SY008 "inmood.mp4*

Refrajn of "In the mood": a multiple instrument orchestra with tables without SASBF, FM, physical models and
processing, several opcodes*and table generators exercised. Complexity Level is Medium.

Bitstfeam SY009 "PC.mp4"

Complex synthesis; different instruments with peaks of very high polyphony. Highly demanding for floating-
point pperations,‘multiplications, mathematical methods In some seconds, it does not fit in any of the defined
. This_sequence is intended to stimulate implementers to design and to optimize advanded decoders,
plexity Levels that will be supported by future versions of the standard.

Bitstieam SY010 "sine1.mp4"

440 Hz sine, length 5 seconds + silence, length 1 second + 880 Hz sine, length 5 seconds + silence, length
1 second; sampling rate 32000 kHz, implemented with interp equal to 0 in the orchestra global block.

Bitstream SY011 "sine2.mp4"

440 Hz sine, length 5 seconds + silence, length 1 second + 880 Hz sine, length 5 seconds + silence, length
1 second; sampling rate 32000 kHz, implemented with interp equal to 1 in the orchestra global block.

Bitstream SY012 "noise.mp4"

Exercises the noise generators: sampling rate is 8 kHz. Each generator is active for 5 seconds, followed by
1 second of silence, in this order: linear distribution (-1,1), linearly-ramped distribution (0,1), exponential
distribution (0.5), poissonian distribution (1/8000), gaussian (normal) distribution (0, 1). Note that the third and
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the fifth group contain saturated values, to 1 in the first case, to -1 and 1 in the second. This is already
into account in the values given in subclause 6.6.15.5 for test.

Bitstream SY013 "filters.mp4"

taken

Exercises the lopass, hipass, bandpass, bandstop filters for SNR: sampling rate is 16 kHz. Each filter is active

for 1 second, in the order described above, with white noise as input.

Table 91 — Algorithmic Synthesis and Audio Fx Object Type Test Bitstreams

File Name SYO001 SY002 SY003 SY004 SY005 SY006 SY007
Content math buzz pluck grain piano bass mixer
Processing-l-evel AU Al Al Al 2Med High Al
RCU - RAM (KB) <4 <4 <4 <4 3400 4 10

Table|92 — Algorithmic Synthesis and Audio Fx Object Type Test Bitstreams (continued)

File Name SY008 SY009 SY010 SY011 SY012 SY013
Content mood PC sin1 sin2 noise filters
Processging level >Med > High All All All All
RCU - RAM (KB) 3520 40 <4 <4 <4 <4

6.6.16 Main Synthetic

The main synthetic object type allows the use of all MPEG-4 Structured Audio tools (described in subpa
the standard). It supports flexible, high-quality algorithmic synthésis using the SAOL music-syn
language; efficient wavetable synthesis with the SASBF samplesbank format; and enables the use of]

rt 4 of
thesis
high-

quality mixing and postproduction in the Systems AudioBIFS.toolset. Sound can be described at 0 kbps (no

continuous cgst) to 3-4 kbps for extremely expressive sounds.in' the MPEG-4 Structured Audio format.

There are fqur audio object types in Structured Audio:“General MIDI, Wavetable Synthesis, Algor
Synthesis anfd Audio Fx, and Main Synthetic. Each of these object types corresponds to a particular
application requirements. The default object type isithe Main Synthetic Object type; when reference is m
MPEG-4 Stryctured Audio format without referenge to a object type, it shall be understood that the refe
is to the Main Synthetic Object type.

6.6.16.1 DegoderSpecificInfo Characteristics

Bitstream prgvider may apply restrictions to the following parameters of the DecoderSpecificinfo:

Any restrictions specified by the MIDI, Wavetable synthesis and Algorithmic synthesis and AudioFX apply.

6.6.16.2 Audgio Access Unit'Characteristics

Bitstream prgvider may apply restrictions to the following parameters of the Access Units:

Any restrictiops specified'by the MIDI, Wavetable synthesis and Algorithmic synthesis and AudioFX apply.

6.6.16.3 Prdcedure-to Test Bitstream Conformance

thmic
set of
hde to
rence

Bitstreams fof the’ main synthetic profile must conform to the description in ISO/IEC 14496-3 subpart 4 ip both

syntax and complexity. Any other restrictions specified by the MIDI, Wavetable synthesis and Algor
synthesis and AudioFX apply.

6.6.16.3.1 DecoderSpecificinfo Characteristics
AudioObjectType: Shall be encoded with the value 13
SamplingFrequencyindex: Shall be encoded with the value 0 to Oxc
SamplingFrequency: Shall be encoded with the value 0 to 96000.
ChannelConfiguration: Shall be encoded with the value 0 to 7.

The following restrictions apply to StructuredAudioSpecificConfig:

ithmic

Any restrictions specified by the MIDI, Wavetable synthesis and Algorithmic synthesis and AudioFX apply.
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6.6.16.3.2 Audio Access Unit Characteristics
Any restrictions specified by the MIDI, Wavetable synthesis and Algorithmic synthesis and AudioFX apply.
6.6.16.4 Procedure to Test Decoder Conformance

All profiles that support the Main Synthetic audio object type must conform to the procedures specified for the
following audio object types:

e MIDI
o Wavetable synthesis

e Algorithmic synthesis and AudioFX

6.6.16.5 Descriptions of Conformance Bitstreams
See gections on the following audio object types:
e MIDI

o Wavetable synthesis

e  Algorithmic synthesis and AudioFX

6.7 |Audio EP tool

6.7.1| Compressed data

6.7.1/1 Characteristics

Encoglers may apply restrictions to the following parameters of thé compressed data?:
6.7.11.1 AudioSpecificConfig

number_of predefined_set

interlgave_type

bit_stpffing

numbler of concatenated frame

numbler_of class

length_escape

rate_éscape

crc_lgn_escape

concgtenate_flag

fec_type

termination_switch

interlgaveswitch

class] optional

number_of bits for_length
class_length

class_rate

class_crclen
class_reordered_output

class_output_order

2 With respect to the AudioSpecificConfig, only parameters of ErrorProtectionSpecificConfig are mentioned. For all
other parameters please refer to the appropriate subclause 6.6.
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header_prote

header_rate

ction

header_crclen

rs_fec_capab
6.7.1.1.2 Bi

None.

ility

tstream payload

6.7.1.2 Test procedure

Each compressed data shall meet the syntactic and semantic requirements specified in ISO/IEC 14496-3.

This subclaus
verify whethg
description o
transmission
well as the pr

6.71.21 A
number_of_|
interleave_ty
bit_stuffing:

number_of_
Otherwise nu

number_of_

length_esca
length_escap

rate_escape
rate_escape

crc_escape:
shall be 0.

concatenate

fec_type: SH
provide eithe

termination

f,
interleave_s

(indicated by
class_option

number_of_|

or other causes. For each test the condition or conditions that must be satisfied are giv
erequisites or conditions in which the test can be applied.
idioSpecificConfig
bredefined_set: Shall not be encoded with 0.
pe: Shall not be encoded with 3.
No restrictions apply.
concatenated_frame: No restrictions apply, as long as “no escape mechanism is
mber_of concatenate_frame shall be 1.
tlass: No restrictions apply.
be: No restrictions apply, as long as (number of concatenated frame == 1). Othg
e shall be 0.
No restrictions apply, as long as (number_of concatenated frame == 1). Othg

shall be 0.

No restrictions apply, as long as (number_of concatenated frame == 1). Otherwise crc_e

| flag: No restrictions apply.

all not be encoded with(3,'Considering a class with (fec_type == 2), the following class
(fec_type == 2) or (fec* type == 1), but not (fec_type == 0).

witch: No restrictions apply.

itch: The same-value shall be used for all classes that are protected by the same RS
fec_type). No:further restrictions apply.

al: No restrictions apply.

pits (for_length: No restrictions apply.

class_lengt

e describes a set of semantic tests to be performed on decoder relevant data. The procedure to
r the syntax is correct is straightforward and therefore not defined in this subclause:"|n the
[ the semantic tests it is assumed that the tested compressed data contains no errors que to

n, as

used.

rwise

rwise

scape

shall

code

: N© restrictions apply.

class_rate: Shall be less than 24 if (fec_type == 0). Otherwise no restrictions apply.

class_crclen: Shall be in the range of 0 and 18.

class_output_order: shall be less than number_of class]i][j] element. Each value in the range of 0 and

number_of ¢

lassli][j] shall occur exacly on times.

header_protection: No restrictions apply.

header_rate:

shall be less than 24 if (fec_type == 0). Otherwise no restrictions apply.

header_crclen: Shall be in the range of 0 and 18.

rs_fec_capability: No restrictions apply.
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6.7.1.2.2 Bitstream payload

rs_ep_frame(): The bit number shall be less than (1+ mux. Redundancy caused by FEC/100) x max. frame
length in the object including the profile and level.

rs_parity_bits: No restrictions apply.
interleaved_frame_mode1: No restrictions apply.
interleaved_frame_mode2: No restrictions apply.
stuffing_bits: No restrictions apply.

choice_of_pred: No restrictions apply.

choide_of_pred_parity: No restrictions apply.
class| attrib_parity:  No restrictions apply.
class| bit_count[j]: No restrictions apply.
class| code_rate[j]: No restrictions apply.
class| crc_count[j]: No restrictions apply.
num_|stuffing_bits: No restrictions apply.

ep_encoded_class[j]: No restrictions apply.

6.7.2| Decoders
6.7.271 Characteristics

A conforming decoder may also support any of the following modifications to the parameter$ in an audio
compfessed data:

Table 93 <EP tool parameter

Compressed data | Variation
Characteristic
redundancy a decoder'may support additional FEC beyond the minimums ljsted for

its profile and level
i stages of interleaving a.decoder may support additional # stages of interleaving beyond the
minimums listed for its profile and level

6.7.22 Test procedure

To tgst EP decoders; \SO/IEC JTC 1/SC 29/WG 11 supplies a number of test sequenges. Supplied
sequgnces cover all object types defined in ISO/IEC 14496-3. Compressed data with (epCpnfig == 2 ||
epCopfig == 3) isyprovided for a subset of those test sequences used to test the individual audig object types.
The tgst sequences are listed in Table 94.

To bg called.an ISO/IEC 14496 EP decoder the same conformance criteria as described for [the individual

audio| object types have to be fulfilled. Furthermore, as already mentioned in subclause 6.3: The output of a
confolt ming decader shall be similar independent of the used nlnf‘nnfig setting
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6.8 Audio Composition

6.8.1 Introduction

This part defines the conformance of audio composition using AudioBIFS nodes as defined in
ISO/IEC 14496-1 (Systems). The nodes that are related to audio composition in BIFS are: AudioSource,
Sound, Sound2D, AudioClip, AudioBuffer, AudioFX, AudioMix, AudioSwitch, AudioDelay, Transform2D,
Transform3D and Listening Point. Nodes that have conformance points have to be tested with the Null Object
Type or the output of one of the decoders as defined in the following. The CELP decoder shall be used for
testing Speech and Scalable Audio Profiles. The Structured Audio decoder shall be used for testing the
Synthetic and Main Audio Profiles. At least three identifiable test signals per decoder are needed in order to
be able to test the functionality of some nodes (e.g., AudioSwitch, AudioMix).

6.8.1.1 Complexity issues in AudioBIFS nodes

The following parameters have been identified to bound audio composition complexity. The table below|

an overview ¢f possible restrictions:

Table 95 — BIFS complexity restrictive parameters

gives

Audio Feature

Restrictive parameters

Remarks

BIFS Field Update

Maximum reaction time, until a BIFS field
update is achieved

approved by the Audio group:

AudioMix, Maximum width, maximum depth of the

AudioSwitch, sub-tree, click-free switching

AudioSoufrce

AudioDelgy, Total buffer memory, click-free delay

AudioClip

AudioBuffer

Sample Rate Total conversion processing . power,

Conversign sample-rate conversion ratios.

AudioFX According to the restrictions® of SA |According to SAOL level definifion

based on the complexity metricq.

Sound, Sqund2D

#spatialized

Parameter ddfinitions:

e Depth of fan audio sub-tree: maximum_number of consecutive nodes from the output of a AudioSou

AudioClig node to the input of a Seund/Sound2D node.

e Width of|audio sub-tree: maximum number of parallel channels from the output of an AudioSou

AudioClig node to the input©fya Sound/Sound2D node.

ce or

ce or

e Total Mgmory Buffer: @an~amount of memory needed to store samples shared between the different

AudioDelpy, AudioClipvand AudioBuffer nodes present in a scene according to the formula:
Total Memory = SUM(NbChannels(j) *NbBufferedSamples(j))

where: Jis the considered node,

NbChannels is the number of channels for this node

NbBufferedSamples = Delay(j) *SamplingFrequency(j)

¢ Reaction Time of a BIFS field update is the maximum time in msec. until the changes is audible .

e Total Conversion Processing Power: an amount of PCU shared among the different sampling rate
conversions present in a scene according to subclause 5.5.2 of ISO/IEC 14496-3: Complexity Units

e Spatializable Object types: number of possible spatialized channels

e AudioFX: see subclause 6.6.15

¢ Reaction Time of a BIFS field update: the maximum time in msec. until the changes is audible.

6.8.1.2 Levels for Systems Audio Scene Graph Profile

Following these considerations, audio composition Levels are defined in the form of the following table:
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Table 96 — Systems Audio Scene Graph Profile Levels

Audio Parameter Level 1 Level 2 Level 3 Level 4
Reaction time 64 32 32 16
[msec]

Width 8 32 64 128
Depth 1 4 6 8
Click free fadings N Y Y HQ
Total memory 256 ksamples 512 ksamples 2 Megasamples 6 Megasamples
buffer (2s for 64 channels at
48 kHz)
SRr€onversion 1 HINT any attowedTatio any attgwed ratio
ratjo
Total Conversion 0 16 PCU 64 PCU 128 PCU
Processing (sampling rate
Power conversion is
forbidden)
AudioFX Very Low Complexity | Low Complexity | Medium Complexity | High Cpmplexity
(Table 90) (Table 90) (Table 90) (Tahle 90)
Sphptialization 0 4 16 B2

6.8.13 Composition Unit Inputs

Table 97
Bitstream Type Bitstream Specification [/AAudio Profile
Main Speech Scalable Synthetic
N{ill Object Type (optional) | CU1_Px-CU4 Px | CULPx-CU4 Px | CU1_Px-CU4 Px | CU1_Fx-CU4 Px
CELP decoder - CU1_Cx-CU4_Cx | CU1_Cx-CU4_Cx -
SA decoder CU1_Sx-CU4_Sx - - CU1_Sx-CU4_Sx

The bitstream inputs are defined as follows:

CU1_|Px Composition Unit Input PEM: 440 Hz sine, length 5 seconds + silence, length 1 secpnd + 880 Hz
sine, Jength 5 seconds + silence, fength 1 second; sampling rate CU1_Pa 8 kHz, CU1_Pb 16 kHz, CU1_Pc
22.050 kHz

CuU2_|Px Composition Wnit-Input PCM: 440 Hz to 880 Hz linear sinesweep, length 5 secornjds + silence,
length 1 second + 440 Hz o 1760 Hz linear sinesweep, length 5 seconds + silence, length 1 sec¢nd; sampling
rate GU2_Pa 8 kHz, CU2“Pb 16 kHz, CU2_Pc 22.050 kHz

CU3 |Px Compesition Unit Input PCM: 440 Hz to 880 Hz logarithmic sinesweep, length |5 seconds +
silende, length A second; sampling rate CU3_Pa 8 kHz, CU3_Pb 16 kHz, CU3_Pc 22.050 kHz

CU4_|Px CSomposition Unit Input PCM: 440 Hz square wave, length 5 seconds + silence, lerjgth 1 second
+ 880 Hz.square wave, length 5 seconds + silence, length 1 second, + 1760 Hz square |wave, length
5 secpinds’+ silence, length 1 second; sampling rate CU4_Pa 8 kHz, CU4_Pb 16 kHz, CU4_Pc 2p.050 kHz

CU1_Cx Composition Unit Input CELP: 440 Hz sine, length 5 seconds + silence, length 1 second +
880 Hz sine, length 5 seconds + silence, length 1 second; sampling rate CU1_Ca 8 kHz, CU1_Cb 16 kHz

CuU2_Cx Composition Unit Input CELP: 440 Hz to 880 Hz linear sinesweep, length 5 seconds + silence,
length 1 second + 440 Hz to 1760 Hz linear sinesweep, length 5 seconds + silence, length 1 second; sampling
rate CU2_Ca 8 kHz, CU2_Cb 16 kHz

CU3_Cx Composition Unit Input CELP: 440 Hz to 880 Hz logarithmic sinesweep, length 5 seconds +
silence, length 1 second; sampling rate CU3_Ca 8 kHz, CU3_Cb 16 kHz

CU4 _Cx Composition Unit Input CELP: 440 Hz square wave, length 5 seconds + silence, length 1 second
+ 880 Hz square wave, length 5 seconds + silence, length 1 second, + 1760 Hz square wave, length
5 seconds + silence, length 1 second; sampling rate CU4_Ca 8 kHz, CU4_Cb 16 kHz
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CU1_Sx Composition Unit Input SA: 440 Hz sine, length 5 seconds + silence, length 1 second + 880 Hz
sine, length 5 seconds + silence, length 1 second; sampling rate CU1_Sa 8 kHz, CU1_Sb 16 kHz, CU1_Sc
22.050 kHz

CU2_Sx Composition Unit Input SA: 440 Hz to 880 Hz linear sinesweep, length 5 seconds + silence,
length 1 second + 440 Hz to 1760 Hz linear sinesweep, length 5 seconds + silence, length 1 second; sampling
rate CU2_Sa 8 kHz, CU2_Sb 16 kHz, CU2_Sc 22.050 kHz

CU3_Sx Composition Unit Input SA: 440 Hz to 880 Hz logarithmic sinesweep, length 5 seconds + silence,
length 1 second; sampling rate CU3_Sa 8 kHz, CU3_Sb 16 kHz, CU3_Sc 22.050 kHz

CU4_Sx Composition Unit Input SA: 440 Hz square wave, length 5 seconds + silence, length 1 second +
880 Hz square wave, length 5 seconds + silence, length 1 second, + 1760 Hz square wave, length 5 seconds
+ silence, lenpth T second; sampling rate CU4_Sa 8 kHz, CU4_Sb 16 kHz, CU4_Sc 22.050 KHz

CELP compgsition units are encoded as in formats 0 and 14 of this standard, i.e. 8 kHz bitstrean|s are
encoded withh MPE, FRC set to off at 8300 bps, 16 kHz bitstreams are encoded with RPE, FRC|set to|on at
22000 bps.

Audio bitstreams for the defined composition units are provided by the electronic attachmgent to this gart of
ISO/IEC 14496.

6.8.1.4 Compositor Output

The output gf the audio compositor will be investigated for conformance, and‘shall be a single output, N
channel PCM audio stream The test CU sequences have a precision of 32 bifs,)but they can be converted to a
precision (P)[of 24 bits, where the most significant bit (MSB) will be labeled’bit 0 and the least-significant bit
(LSB) will be[labeled bit 23. The output signal of the decoder under testlis required to be in the same format.
In the case that the output of the decoder has a precision of P' bits and if P' is smaller than 24, then the putput
is extended {o 24 bits by setting bit P’ through bit 23 to zero. If the next step, the difference (diff) pf the
samples of tHese signals has to be calculated. Every channel of\a multichannel bitstream shall be tested. The
total number| of samples for each channel is N. A more_precise description of the output formaff is in
subclauses 9[4.2.82 and 9.4.2.83 of ISO/IEC 14496-1.

Audio compgsition is tested for Conformance as desetibed in the following subclauses 6.8.3 to 6.8.7f Test
scenes are dgfined using composition units described-in subclause 6.8.1.3 with identifiers like CUN_Yx. N is a
specified number from 1 to 4; Y and x, when\not specified, shall be selected according to the JAudio
Profile@Level, Y as in subclause 6.8.1.3, x according to the maximum sampling-rate supported by the |same
Audio Profile@Level.

EXAMPLE — €U2_Yx: in Main Profile this mean's CU2_Sc (Structured Audio at 22.050 kHz) and (optionally) CU2_H

3]

6.8.2 Common Audio Composition Characteristic

Common auglio manipulations ,are* operations that occur when presenting or modifying single or mpiltiple
elementary gqudio streams. Such operations are BIFS field changes, audio source switching, audio| level
changing, sample rate conversion etc.

6.8.2.1 BIFS field change reaction time

Audio node fields likespitch or speed in the AudioSource node or intensity or location in the Sound nod¢ may
be changed ipteractively during the playback time. It is strongly recommended that these changes are audible
at least 20 ms\after the field has been changed. This time shall be measured from the instant whgn the
change is detected by the MPEG-4 terminal until the instant when a change in the PCM output is measured.

6.8.2.2 Audio Switching and Level changes

Any hard switching or -level changing of audio signals will always cause perceived audible clicks and pops
due to the broadband character of the step function. This effect may be tolerable in some low quality game
applications, but is in general not acceptable.

One solution could be for implementations to smooth transitions by means of cross fade functions, which is
common practice in professional audio workstations or digital mixing consoles. The duration is usually around
(10..40) msec.
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without crossfade with crossfade
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Figure 13 — Click free switch and 'mix

The pbove explained cross fade applies to the nodes AudioSource, AudioMix, Audid
Audi¢Clip.

6.8.2.3

Sample Rate Conversion

If the |various children of a Sound/Sound2D node do natproduce output at the same sampling

lengths of the output buffers of the children do not match, and the sampling rates of the children's’

be brpught into alignment in order to place their output buffers in the input buffer of the parg
sampling rate of the input buffer for the node shall)be the fastest of the sampling rates of the
output buffers of the children shall be resampled to be at this sampling rate. The particul
resanpipling is non-normative, but the quality-8hall be close in accuracy to the DAC that the sign
i.¢. according to the rule dB SNR = 6,%4nbits -1), where nbits is the number of bits corresp
um bit depth of any of the signals being so converted and/or composited. Aliasing artifa

sources should be below the rule dB*SNR = 6* nbits.

Contgnt authors are advised that content which contains audio sources operating at many diffe
rates,| especially sampling tates which are not related by simple rational values, may produce §
high gomputational comptexity.

The dutput sampling rate of a node shall be the output sampling rate of the input buffers after th
procedure is applied.

EXAMPLE — Suppose that node N has children M1 and M2, all three audio nodes, and that M1 and M2 pri
S1 ang S2 sampling rates respectively, where S1 > S2. Then if the decoding frame rate is F frames per sed
outpuf buffer will contain S1/F samples of data, and M2’s output buffer will contain S2/F samples of data.

Switch, and

rate, then the
output must
nt node. The
children. The
ar method of
al is targeted
onding to the
Lts may be at

fent sampling
cenes with a

is resampling

duce output at
ond, then M1’s

Then, since M1

is the|faster of the chlldren its output buffer values are placed in the mput buffer of N. The output |
2 F nput buffer o

sampling rate of N is S1.

6.8.3 AudioSource and Sound2D

6.8.3.1 BIFS fields Characteristic

The pitch and speed change factors are restricted, if the url points to an HVXC object descriptor t

speed change factor: A possible variation is from 0.5 to 2.0 (defined as spd in ISO/IEC 144
2, subclause 5.5).

e pitch change factor: A possible variation is from 0.5 to 2.0 (defined as pch_mod in ISO/

subpart 2, subclause 5.3).
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6.8.3.2 Procedure to Test AudioSource Node
Testing the AudioSource+Sound2D Scene shall be performed:

by comparing the output of a decoder under test with a reference output supplied by the electronic attachment
to this part of ISO/IEC 14496 using the procedure RMS measurement (subclause 6.6.1.2.2.1). This test only
verifies the computational accuracy of an implementation (Test scenes AB001 to AB004);

by comparing the output of a decoder with the output of the same decoder in different instants of time along
the sequence. To be called an ISO/IEC 14496-1 audio systems decoder, the decoder shall produce an output
that changes in time according to position changes described in the scene. In test scenes AB005 to AB0O06
measurable changes shall be produced in the output of the decoder every 0.5 seconds, the time interval
among position changes in the scene. This test verifies the spatial capabilities of the decoder.

6.8.3.3 AuJiio BIFS Test Scenes

AB001 Ong AudioSource node connected to one Sound2D node with default fields, except spatialize =
FAUSE, using CU1_Yx as input.

AB002, AB003, AB004 The same as AB001, with CU2_Yx, CU3_Yx, CU4_Yx as inputs, respectively.

AB005 Ong¢ AudioSource node connected to one Sound2D node with default fields,except location, [using
CU1_Yx as input. The sound position describes a line in front of the listener, moving from -45° o 45°
in agimuth. The location field is updated every 0.5 seconds and the source is moved by 15° frgm left
to right at each update. The test stops 0.5 second after the 45° position.has been reached.

AB006 Thg same as AB0O05 using CU4_Yx as input.

Template to gode BIFS scenes:

Sound2D{
AudioSource{
url 2
pitch 1
speed 1
NumChan 1
PhaseGroup [0]
}
intensity 1.0
[ocation 0,0
spatialize FALSE
}

Figure 14 — AB001: Sound2D has AudioSource as input.
Obi I int ithid 2. ¢ | he i i ( cu1)
For sequences AB001 to ABOO6 the electronic attachment to this part of ISO/IEC 14496 provides both a
normative MP4 file and a textual parametric source like in the template of Figure 14, to be encoded by the
decoder provider using the specific input CU and either the reference encoder or an equivalent. For
sequences AB001 to AB004 the electronic attachment to this part of ISO/IEC 14496 provides reference
output.

Table 98 — AudioBIFS Test Bitstream

File Name AB0O1 AB002 AB003 AB004 ABO005 ABO006
Content BIFS BIFS BIFS BIFS BIFS BIFS
Bitstream from a source (url) Cu1 cuz2 Cu3 Cu4 Cu1 Cu4
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6.8.4 AudioSource and Sound
6.8.4.1 BIFS fields Characteristic
The pitch and speed change factors are restricted, if the url points to an HVXC object descriptor type.

e speed change factor: A possible variation is from 0.5 to 2.0 (defined as spd in ISO/IEC 14496-3, subpart
2, subclause 5.5).

e pitch change factor: A possible variation is from 0.5 to 2.0 (defined as pch_mod in ISO/IEC 14496-3,
subpart 2, subclause 5.3).

6.8.4.2 Procedure to Test AudioSource Node

¢ attachment
This test only

verifigs the computational accuracy of an implementation (Test scenes AB011 to AB014);

by comparing the output of a decoder with the output of the same decoder in different instants|of time along
the sg@quence. To be called an ISO/IEC 14496-1 audio systems decoder, the decoder shall prodfice an output
that ghanges in time according to position changes described in the scene. Intest scenes AB(15 to AB016
measprable changes shall be produced in the output of the decoder every 0.5 seconds, the|time interval
amonyg position changes in the scene. This test verifies the spatial capahilities of the decoder.

6.8.43 Audio BIFS Test Scenes

ABO11 One AudioSource node connected to one Sound node with default fields, except spatialize = FALSE,
using CU1_Yx as input.

ABO01]2, AB013, AB014 The same as AB011, with CU2_Yx, CU3_Yx, CU4_Yx as inputs, respecijively.

AB015 One AudioSource node connected to one Seund node with default fields, except Igcation, using
CU1_Yx as input. The sound position describes an arch at a distance of 2 meters fro the listener,
moving from -60° to 60° in azimuth. Heigth is constant at 2 meters for both, the Sound location and
ListeningPoint. The location field is updated every 0.5 seconds and the source is moved by 15°
clockwise at each update.

ABO016 The same as AB0O05 using CU4~Yx as input.

For sequences AB011 to ABO16 the ‘electronic attachment to this part of ISO/IEC 14496 prgvides both a
normative MP4 file and a textual:parametric source, to be encoded by the decoder provider using the specific
input [CU and either the referehceé encoder or an equivalent. For sequences AB0O11 to ABO14 fhe electronic
attachhment to this part of ISO/IEC 14496 provides reference output.

Table 99 — AudioBIFS Test Bitstream

File Name ABO11 AB012 ABO013 ABO014 ABO015 AB016
Content BIFS BIFS BIFS BIFS BIFS BIFS
Bitstream from a source (url) CU1 Cu2 Cu3 Cu4 CuU1 Cu4

6.8.5( .AudioSwitch

See also subclause 6.8.2.2. Conformance Test of the AudioSwitch node is not required for decoders at Level
1.

6.8.5.1 BIFS fields Characteristic

None.
6.8.5.2 Procedure to Test Audio Node

Testing the AudioSwitch Scene shall be performed by calculating the absolute value of the DFT of the output
sequence ABO031 (second 7 to 8) described later. It is defined as the pass band of the signal the frequency
interval between 400Hz and 1kHz. The full length DFT of the output samples is calculated and its absolute
value is taken in the interval from 0-sampling_rate/2, and the values are rescaled so that the peak component
is 1. To be called an ISO/IEC 14496-1 audio systems decoder, the decoder shall provide an output such that
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the described absolute value is not greater than -20 dB in the two frequency intervals from 1-1.05 kHz and
380-400 Hz (5% of the pass band extremities) and not greater than -40 dB outside these two transition bands.

6.8.5.3 Audio BIFS Test Scenes

AB031 Two AudioSource nodes connected to one AudioSwitch node with default fields and to a Sound2D
with default fields (except spatialize at FALSE) using as inputs CU1 directly and CU1 followed by an
AudioDelay node inserting a delay of 7 seconds. Switching is performed at a rate of 40 Hz, for
1 second, from second 7 to second 8 in performance time. The resulting output has a number of
samples corresponding to the sampling rate.

For sequence AB031 the electronic attachment to this part of ISO/IEC 14496 provides both a normative MP4
file and a textual parametric source, to be encoded by the decoder provider using the specific input CU and
either the ref¢rence encoder or an equivalent.

Table 100
File Name ABO031
Content BIFS
Bitstream 1 from a source (url) CU1
Bitstream 2 from a source (url) CU1

6.8.6 AudigMix and Sampling Rate Conversion
See also subflause 6.8.2.2.

6.8.6.1 BIFS fields Characteristic

None.
6.8.6.2 Prgcedure to Test AudioMix Node and SR conversiaon

Testing the AudioMix and SR conversion scene shall be performed by comparing the output of a dgcoder
under test with a reference output supplied by the electranic attachment to this part of ISO/IEC 14496 |using
the procedue described in the subclause “Sampling Rate conversion.”(subclause 6.8.2.3) Software is
provided for performing this verification procedure. To'be called an ISO/IEC 14496-1 audio systems deg¢oder,
the decoder ghall provide an output such that the SNR level of the difference signal between the output [of the
decoder undgr test and the supplied reference-output quality shall be close in accuracy to the DAC thgat the
signal is targeted for, i.e. according to the rule dB SNR = 6 * (nbits -1), where nbits is the number ¢f bits
corresponding to the maximum bit depth.of any of the signals being so converted and/or composited. Clpse in
accuracy means that this value shall be‘guaranteed at least for integer ratios, and could be slightly lgss for
non-integer ratios (like 16000 to 22050).

Sequences tq be used for test are’/AB041 to AB044 described later.

6.8.6.3 Audi

AB041 Twq D with
default fields using CU2_Ya (8 kHz) and CU2_Yb (16 kHz) as |nputs Output is expected at 16 kHz
Lev 5 after

AB042 Three-Audio A eqiiens ot i d stnd2D
with default flelds usmg CU2 Ya (8 kHz) CU2_Yb (16 kHz) and CU2 ' Yc (22 05 kHz) as inputs.
Output is expected at 22.05 kHz. Levels are set to 0.5 for the first two channels, and to 0 for the
third. It is not allowed to one of the two channels to terminate before the other, i.e. the two channels
shall be synchronized on a sample per sample basis. Performance stops after 5 seconds.

AB043, AB044 The same as AB041, AB042 with CU3 as input.

For sequences AB041 to AB044 the electronic attachment to this part of ISO/IEC 14496 provides both a
normative MP4 file and a textual parametric source, to be encoded by the decoder provider using the specific
input CU and either the reference encoder or an equivalent. For sequences AB041 to AB044 the electronic
attachment to this part of ISO/IEC 14496 also provides reference output.
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Table 101
File Name AB041 | AB042 | AB043 | AB044
Content BIFS BIFS BIFS BIFS
Bitstream 1 from a source (url) Ccu2 Cu2 CuU3 CuU3
Bitstream 2 from a source (url) Cuz2 Ccuz2 Cu3 Cu3
Bitstream 3 from a source (url) - Ccu2 - CuU3
Accuracy of mixing among groups (phaseGroup) 0 0 0 0

6.8.7 AudioFX

See dISo subclause 6.6.15

6.8.7/1 BIFS fields Characteristic
Restrictions on field values.

6.8.72 Procedure to Test AudioFX Node

The decoder is tested on functionality by comparing its output with a refefence output supplied by the

electrpnic attachment to this part of ISO/IEC 14496 using the _procedure RMS
(subclause 6.6.1.2.2.2). This test only verifies the computational accuracy-of an implementation.

6.8.7. Audio BIFS Test Scenes

measurement

AB101 One AudioSource node connected to one AudioFX nodeWwith Stripe orchestra and Sgore and to a

Sound2D node with default fields, using CU1

AB1 One AudioSource node connected to one AudioFX node with Stripe orchestra and S¢ore and to a

Sound2D node with default fields, using CU4

For spquences AB101 and AB102 the electronic attachment to this part of ISO/IEC 14496 provides both a
normative MP4 file and a textual parametric source, t0 be encoded by the decoder provider usinlg the specific
input CU and either the reference encoder or ancequivalent. The electronic attachment to this part of ISO/IEC

14496 also provides reference output.

Table 102— AudioBIFS Test Bitstream

File Name AB101 | AB102
Content Stripe | Stripe
Orchestra definition (orch) Stripe | Stripe
Score definition (score) Stripe | Stripe
Bitstream 1 from a source (url) CU1 Ccu4

6.9 |MPEG-4 audio transport stream

This ¢lause defines conformance points and conformance testing procedures for MPEG-4 Aydio decoders
withopt usingsMPEG-4 Systems. Such decoders have a mechanism to receive MPEG-4 Auflio Transport
Strean as.shown in Figure 15. The mechanism consists of a multiplex layer and a synchronizatfon layer. The
multiplexayer (Low-overhead MPEG-4 Audio Transport Multiplex: LATM) manages multiplexing of several

MPEG-4 Audio payloads and AudioSpecificConfig elements. The synchronizafion Tayer specifies a self-

synchronized syntax of the MPEG-4 Audio transport stream.

The conformance points for the LATM-based decoder are defined at the output waveforms of the audio
decoder. The conformance testing procedures defined in this clause are applied to verfiy multiplex and
synchronization processes. The output waveforms are evaluated in accordance with the conformance testing

procedure, which depends on Audio Object Type.
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| Low overhead audio stream (LOAS)

v

Synchronization L < -
yhehronization Hayer Type Indication of LOAS

AudioMuxElement/
EPMuxElement MuxConfigPresent

vV Vv
Multiplex Layer

MPEG-4 Audio
Payloads

AudiodpeciticInto

V' Y

Audio
Decoder

LATM-based
audio decoder

V¥V Output waveforms

Figure 15 — Audio Conformance Points for LATM-based decoders
6.9.1 Compressed Data
6.9.1.1 Synchronization Layer

The following restrictions apply to the AudioSyncStream, the EP_AudioSyncStream o1 the
audioPointer$tream:

audioMuxLengthBytesLast: shall not be encoded with theyvalue 0.
audioMuxLengthBytes: shall not be encoded with the value 0.
audioMuxEle¢mentsStartPointer: shall not be encoded with the value 0.
6.9.1.2 Mulitiplex Layer

The following|restrictions apply to the multiplexed element:

CELPframellengthTablelndex: In the-core layer of CELP scalable compressed data, this field shpll be
encoded with the value less than 62.For the enhancement layer, this field shall be encoded with the|value
less than 20.

MuxSlotLengthCoded[]: When framelLengthType equals 3, this field shall be encoded with the valu¢ less
than 2.

For AudioSpécificConfig and audio payload data, the restriction defined for the corresponding Audio Qbject
type shall be|applied." The audioObjectType element in AudioSpecificConfig shall not be encoded with the
values from 12 {0 16.

6.9.2 Decoders

To test LATM audio decoders, a number of test sequences are supplied. This test only verifies the
functionality of an implementation of the LATM audio decoder.

For a supplied test sequence, testing can be done using the procedures defined for the corresponding Audio
Object type.

6.9.2.1 Test sequences

The test compressed data in the LOAS format is generated from the MP4FF compressed data which is
supplied for each Audio Object type. The corresponding reference waveforms are also used in this evaluation.
Therefore, the LOAS test compressed data only is supplied.
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Table 103
File base name er_ce02_ep0 er_ce0203_ep0 er_ce06a_ep0 er_ce06b_ep0
Original Compressed Data er_ce02_ep0 er_ce02_ep0 er_ce06_ep0 er_ce06_ep0
er_ce03_ep0
Corresponding Reference er_ce02 er_ce02 er_ce06_lay0 er_ce06_lay0
Waveforms er_ce03 er_ce06_lay1 er_ce06_lay1
er_ce06_lay2 er_ce06_lay2
er_ce06_lay3 er| ce06_lay3
LOAS Type AudioSyncStream | AudioSyncStream | AudioSyncStream | AudipSyncStream
allStrgamSameTimeFraming 1 1 1 0
numJubFrames 3 1 1 1
numHrogram 1 2 1 1
numLiayer 1 1 4 4

6.10 ([Upstream
6.10.1 Compressed data

6.10.1.1 Characteristics

6.10.1.1.1 AudioSpecificConfig

Therq is constraint for the value of AudioSpecificGonfig. An encoder may apply restrictions to|the following
parameters of the AudioSpecificConfig:

AudigObjectType

6.10.1.1.2 Bitstream payload

Thes¢ characteristics specify the constraints that are applied by the encoder in generating the Audio Access

Units| Encoders may apply restri¢tions to the following parameters of the Audio Access Units:

upstrgamType

6.10.1.2 Test procedure

6.10.1.2.1 AudioSpecificConfig
The fpllowing restrictions apply to AudioSpecificConfig:

AudipObjectType: Shall be encoded with the value decoded from the down stream.
6.10.1.22..Audio Access Units

upstrea

numOfLayer: shall be larger than 0.

numOfSubFrame: shall be larger than 0.

6.10.2 Decoders

No decoder conformance is specified, because the upstream decoder is part of the encoder, which is not

standardized.

6.11 Advanced Audio BIFS nodes

6.11.1 Introduction

Advanced AudioBIFS nodes are used for adding advanced 3-D audio processing functionalities for Virtual
Reality rendering purposes in 3-D scenes.
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6.11.2 Composition Unit Inputs

The input audio streams used in the conformance testing of Advanced AudioBIFS shall be outputs of a Null
Object Type decoder, and they are monophonic sounds at 8 kHz or 22050 kHz sampling rate. They are
explained below:

CU1_AAB_Px: Composition Unit Input PCM: Speech recorded in an anechoic chamber. Duration
approximately 50 s. Sampling rate 8000 Hz

CU2_AAB_Px: Composition Unit Input PCM: An impulse sound with a value 1.0 of the first sample, followed
by zeros. Duration approximately 20 s (160 000 samples). Sampling rate 8000 Hz

CU3_AAB Px: Composition Unit Input PCM: Speech recorded in an anechoic chamber. Duration
approximateht B0 s Qampling rate 22050 Hz

CU4_AAB_Px: Composition Unit Input PCM: An impulse sound with a value 1.0 of the first sample,~foljowed
by zeros. Duration approximately 20 s (441 000 samples). Sampling rate 22050 Hz

6.11.3 Compositor Output

The output gf the audio compositor will be investigated for conformance, and shall be-a single output, N
channel (depgnding on the spatialization and reproduction method used) PCM audio stream. The input|audio
streams are @t 16 bit signed integer sample format, and the processing defined by therAdvanced Audig BIFS
nodes in the $cene will be carried out at an accuracy of at least 16 bits.

Because of the non-normative nature of implementing many of the Advanced,/AudioBIFS features (e.d., late
reverberation|), no sample-wise comparison is done to the output sound ftom the compositor. Some pf the
features can|be evaluated in a static situation (no dynamic changes,.stuch as sound source or viewpoint
movements, [in the 3-D environment) by measuring the impulse (rfesponse of the compositor. Some
functionalitieq, on the other hand, require testing in a dynamic situation where only subjective evaluatign can
be used (the|user is listening to the sound compositor output,and watching the visual compositor output if
visual compohents are present).

6.11.4 Physical Approach

This clause describes the conformance testing for the rendering (audio output) of Advanced AudioBIFS podes
(physical appfoach, as described in subclause 9.2.2.43.4 of ISO/IEC 14496-1.

The BIFS nodes involved in the Advanced AudioBIFS (physical approach) are:

DirectiveSound, a node that is used as a topmost node of an AudioBIFS sub graph for attaching audio {o 3-D
scenes. It mgy contain an AudioBIFS subcgraph similarly as Sound or Sound2D nodes, allowing for example
mixing of degoded audio streams that are-outputs of different audio decoders, to a single sound track, thereby
associating them with one physical source of sound in a 3-D scene.

AcousticScerle that is a node that.is used for defining rectangular 3-D regions within which source sofind of

that are siblings or exist in the S|bI|ng sub graphs of an AcoustlcScene node

Some functionalities of the Advanced AudioBIFS can be objectively tested (i.e., measured from an impulse
response of a digital filter (DSP) structure used in the advanced audio rendering process), whereas some of
the features can be verified only perceptually (by listening to the sound output of the system).

In the following, the BIFS components needed for the conformance testing are listed, and then the methods
for testing each functionality are explained.

Scenes are provided in a textual format (textual BIFS scene graphs) with the conformance bit streams as mp4
files. The textual format scenes provide a detailed documentation of what should be the compositor output
(the decoded scene, including the perceived sound output or recorded impulse response characteristics), and
the corresponding .mp4 compressed data files should produce the described scenes when they are
composited with the MPEG-4 decoder that is being tested.
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6.11.4.1 BIFS components needed in the conformance testing

Advanced AudioBIFS nodes are used for advanced modeling of sound sources and sound propagation in 3-D
Virtual Reality applications. These applications can be audio only (for creating time varying 3-D room acoustic
effects, for example), or audiovisual applications where the Advanced AudioBIFS nodes can be used for
creating dynamic and synchronized modeling of sound propagation from the source to the listening point
(defined by a Viewpoint or a ListeningPoint node) which aims at enhanced and immersive perception of an
audiovisual 3-D space. In the conformance testing of the physical approach of the Advanced AudioBIFS, each
scene includes a minimal set of nodes and behaviour that is needed to test a certain functionality of the node
or its field.

To test the conformance of all the functionalities of the Advanced AudioBIFS nodes, the following BIFS nodes
in addition to the Advanced AudioBIES nades are needed:

Root |node that is used as a top-most node in all the BIFS scenes for binding together
infornpation in one BIFS session.

bl the scene

One of the 3-D grouping nodes (Transform, Group, OrderedGroup, ...) for binding an A¢eusticScgne node to a

set off

Viewy
prope
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(e.g.,

acoustically responding surfaces (IndexedFaceSet nodes) when that functionality is neede

oint or ListeningPoint node that is used for defining the listening point according to whi
rties of sound are computed.

edFaceSet, Geometry, and Appearance that form a visual polygonal surface to which
) properties can be attached with an AcousticMaterial node (node.in*the material field of Ap

Source with a url pointing to an elementary audio stream. ThisZnode is used as the only Au
source field of the DirectiveSound node, and the sound\it is pointing to is single-cha
rmance testing of Advanced AudioBIFS nodes. This is,done due to the fact that the ma
nodes is to add advanced features to the spatial précessing of sound. And in the case of
sound, if the phaseGroup flag of any of the input streams is set to TRUE, no spatialization i
et to FALSE, the input channels of DirectiveSound are first summed to form a single
el before any spatialization is carried out.

rform tests for scenes in dynamic conditions (where either the DirectiveSound, the |
point or ListeningPoint node), or one_or more of the polygons having acoustical relevang
kedFaceSets with AcousticMaterial,‘as explained in ISO/IEC 14496-1)). In these tests the
ved by animating one of these components; The Viewpoint can typically be animated
navigation with an input devicexsuch as mouse of a computer). However, in the confo

dynar
Orie

t
Tranrlform node that is a parent’node of the animated objects. These additional scene compone

nic situations are caused” by routing TimeSensor events to
ationinterpolator which~are again used to change values of the translation and rotati

Positionintdrpolator

f
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multichannel
5 done, and if
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stening point
e are moving
movement is
by user input
mance tests,
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bn fields of a
hts are thus:

Time$ensor (See, ISO/IEC:14496-1 subclause 9.4.2.92)

Positipninterpolator, “(See, ISO/IEC 14496-1 subclause 9.4.2.73) and/or Orientatipninterpolator
(ISO/|EC 14496-1ssubclause 9.4.2.66)

ROUTE syntax" (See, ISO/IEC 14496-1 subclause 9.2.2.8.1.4 is used to route the values of
Positipninterpoelator and Orientationinterpolator to the field values of the Transform node accordipg to the time
fractigns-of TimeSensor.
Additieraty—to—give—visual-bodyte—sound—sources{forobjective—testing—and—audieviswalinteraction), the
following geometry nodes are used in the test scenes:

Sphere

Box

Circle

And to give visual appearance to the geometry objects, Appearance and Material nodes are associated to
these objects. When a visual sound source is formed, DirectiveSound is bound to a geometry node (or a
grouping node composed of several Geometry nodes) with a Transform node that can be used to group the
DirectiveSound node and the associated visual object together and to place them in an arbitrary (and time-
varying) position in a 3-D scene.
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6.11.4.2 Conformance testing procedure

Testing all the functionalities of the DirectiveSound requires the set of BIFS components listed in the
previous subclause. Nevertheless, testing of some subsets of its functionalities does not require all those
components. For example, if the spatialization, distance dependent attenuation, or air absorption is tested, no
AcousticMaterial (and IndexedFaceSets), or animated dynamic movement (requiring TimeSensor, and
Position- and/or Orientationinterpolator + ROUTES) are needed.

In the following, the conformance testing of the physical approach of Advanced AudioBIFS is divided into
separate testing of DirectiveSound, AcousticScene, and AcousticMaterial. For each of these nodes
separate tests are also carried out for testing all of their functionalities (i.e., those that are enabled by the
different fields of these nodes).

The testing

o{ these nodes 1s divided To TWOo categories. One Is referred 10 as objective testing, meaning
impulse soupd as an input signal that the AudioSource url points to, and calculating and com

properties of
digitally) to tH
be done in a

time invarian
output), and

move, thus ¢
conditions ch
and dynamic
by measuring
rates.

The tests 4
DirectiveSol
physical appr
AcousticSc
AcousticSc
DirectiveSol
three nodes 4

the response of the Advanced Audio compositor (by recording the output of the‘\comg
e values given in the fields of the Advanced AudioBIFS nodes. This testing method“is ca
static situation where the response to an excitation signal can be considered thatof a LTI

) system. The other test method gives subjective results (verified by listening\to the comg
t can also be done in time-varying (dynamic) conditions where one of the"scene compqg
husing a time-variant effect (e.g., in testing the Doppler effect, or a situation where the ac|
ange, for example when moving from one room to another). All the different scene setups

are tested with the latter method, and a part of them (the static oties) with the former on
and evaluating the impulse response. All the setups are also_tested with two different sar

nd node is needed in all the tests to reveal the functionalities of the other two nodes.
oach, the testing of DirectiveSound and AcousticMaterial always require also the prese
ne, and AcousticMaterial has no effect without the presence of DirectiveSound
ne. In the subclauses 6.11.4.3, 6.11.4.4, and«6.11.4.5 the testing procedures are describ
nd, AcousticScene, and AcousticMaterial;respectively, so that all the functionalities of
re covered.

6.11.4.3 PrI
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Below is DirelctiveSound node and its fields listed with their default values:
DirectiveSound {
angles 0
directivity 1
frequency 1
speedOf$ound 340
distance 100
useAirabg FALSE
direction 0,0,1
intensity 1
location 0606
source NULL
perceptualParameters NULL
roomEffect FALSE
spatialize TRUE
}
This subclause describes the testing of the following fields:
angles
directivity
frequency
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speedOfSound
distance
spatialize
useAirabs

direction

In testing these fields, the fields intensity, roomEffect, and perceptualParameters shall be set to their default

values.

The following nodes are involved in the testing of DirectiveSound:

Advamnced AudioBIFS nodes:
DirectiveSound
AcoussticScene

Other nodes used in the scenes:
Root
Viewpoint
Transform
TimeBensor
Orientationinterpolator
Geo:letry

Geometry nodes: Box, IndexedFaceSet, Circle
Appegrance

6.11.4.3.1 Testing of directivity of a sound source.

Of alllfields of the DirectiveSound node, angles, directivity, frequency, and direction fields are |
the directivity of a 3-D source, i.e., the non<uniform radiation pattern to different directions with
vectol defined by the direction field of this sound.

sed to define
espect to the

6.11.4.3.1.1 Scene configuration-and field characteristics of DirectiveSound and Acoustic$cene

In thgse tests, DirectiveSound sfields useAirabs and spatialize fields are set to FALSE, and
speedOfSound fields are set to 0. The direction field is set to 0 0 1 (pointing to the direction

distance and
of a positive

z-axi§, towards the Viewpoint). The direction of the DirectiveSound source is changed with Transform

node.

AcoupsticScene is\lincluded in the scene with the default values (infinite audibility reg
reverieration).

For tgsting this property, the directivity of the source is defined by the directivity and angles fields|
of thgm the frequency field. In all the tests, the number of angles (length of the angles field) is
testinfnis.done by measuring and evaluating the impulse response of the Compositor output &

angles define g angtes fie

ion with no

and in some
3. Objective
t each of the
und (and the

. g y g
associated visual sound source object) node with a help of a Transform, TimeSensor, and

Orientationinterpolator nodes.

A visual object composed of Geometry nodes is included in the scene to give a physical body
source. The Transform node groups together the visual object and the DirectiveSound node.

6.11.4.3.1.2 Test Scenes

Scenes for objective testing:

to the sound

AABphy1-3 These scenes are used for testing of frequency independent directivity. The impulse
response of the system shall be measured at all three defined angles of directivity (one
measurement corresponding to one of these scenes). For each angle, it the response should

only include the delay of one update interval corresponding to the update rate
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AABphy4-6

AABphy7-9

AABphy10-
18

AABphy19

AABphy20

AABphy21

AABphy22-
24

scene parameters, with respect to the direct sound, and after the delay the gain of the o
should be the same as the gain of the directivity field value for the angle being tested.
input sound for this scene is CU2_AAB_Px.

These scenes are used for testing of frequency dependent directivity expressed in
coefficient form. The impulse response of the system shall be measured at all three de
angles of directivity (one measurement corresponding to one of these scenes). For

utput
The

filter
fined
each

angle, it should include only the delay of one update interval corresponding to the update rate
of the audio scene parameters, with respect to the direct sound, after which the output should
be that defined by the filter coefficient for that angle. The input sound for this scene is

CU2_AAB_Px.

These scenes are used for fne’ring of frpnlllnnr*y rlpppnrlpn’r dirpr"ri\/ify pylnrneenrl as

frequency pairs. The impulse response of the system is measured at all three anglés
measurement corresponding to one of these scenes), and the given frequency magn
response should be matched with an accuracy of 1 dB at the frequencies specified b
frequency field. The magnitude response is computed from the measured impuise resp
after the delay introduced by the update interval of the audio parameters. Thé&)input sour
this scene is CU2_AAB_Px.

Same as AABphy1-9, respectively, but with CU4_AAB_Px as input signal.

Scenes for subjective testing:
This scene is used for subjective evaluation of frequency independent directivity. Audioy
source is rotated, and the changes in frequency independent directivity should be hea
smoothly changing, and it must not produce audible artifacts (transitions when changing
one directivity angle to another). CU1_AAB_Px.

This scene is used for subjective evaluation. of frequency dependent directivity in
coefficient form. Audiovisual source is rotated, and the changes in frequency deper
directivity should be heard as smoothly changing, and it must produce no audible art
(transitions when changing from onel\directivity angle to another). Input sequend
CU1_AAB Px.

This scene is used for subjective.gvaluation of frequency dependent directivity expressg
gain-frequency pairs. Audiovisual source is rotated, and the changes in frequency depern
directivity should be heard\smoothly changing but produce no audible artifacts (trans
when changing from one.directivity angle to another). CU1_AAB_Px.

Same as AABphy19-21;Trespectively, but with CU3_AAB_Px as input signal.

6.11.4.3.2 Testing of spatialize field

The spatializ
spatializing s

6.11.4.3.2.1

b field indicates whether the incident angle of the arriving sound is rendered. The meth
bund.is;non-normative; therefore only subjective testing is performed.

5cene configuration and field characteristics of DirectiveSound and AcousticScene

gain-
(one
tude
y the
onse
d for

isual
d as
from

filter
dent
facts
e is

d as
dent
tions

bd for

In these tests, DirectiveSound field useAirabs is set to FALSE, spatialize field is set to TRUE, and the
speedOfSound and distance fields are set to 0.

AcousticScene is included in the scene with the default values (infinite audibility region with no

reverberation).

A visual Sphere node is associated to DirectiveSound node with a help of a Transform node. TimeSensor
and PositionInterpolator nodes are used for moving the source dynamically.

In these scenes the sound source moves from —60 to 60 degrees in azimuth, and it should sound like the
source is moving from left to right with respect to the listener orientation.
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6.11.4.3.2.2 Test scenes

Scenes for subjective testing:

AABphy25

In this scene an audiovisual source is first positioned to —60 degrees for five seconds in
azimuth angle with respect to the listener, after which it is moved to zero degrees, where it
stays for 5 seconds, and then it is moved to +60 degrees. The movements from —60 to O
degrees and from 0 to 60 degrees each last 5 seconds, and there should be no audible lag in
the movement or stopping of sound with respect to the visual source movement (or to the
description of movement, if visual parts are not implemented in a corresponding profile). The
user should hear these effects with no audible artifacts (transitions in the spatialization

processing of sound). The input sequence used in this testis CU1_AAB_Px.

AABpPhyZ6 The same scene and procedure of testing as above, bul using CU3_AAB ]

sequence.

6.11.

The
and slubjective tests are carried out for testing of this property, and the test is carfied out for on
distarjce field. In the distance dependent attenuation the sound is attenuated linearly on a d
functipn of distance from one meter to the defined value of distance field._Thus, the gain app
when|the distance between the source and the listener locations is bétween one meter and
distar|ce field in meters is given by:

.3.3 Testing of distance field

In thgse tests, DirectiveSound field useAirabs«and spatialize fields are set to FALSE, the spe
set t0|0, and distance field is set to 100.

AcoupsticScene is included in the seene with the default values (infinite audibility reg
reverieration).

A vislyial Sphere node is associated,to DirectiveSound node with a help of a Transform node.
and RositionInterpolator nodés are used for moving the source dynamically in subjective te
tests |[measure the level of the impulse response at three different distances between the so
listengr.

6.11.
Scengs for objectivetesting:

AABphy27-29( In" scenes 27-29 the source is positioned at 1.0 m, 50 m, and 100 m distan
Viewpoint. The response of the audio compositor is measured, and the initial
the first compositor output should be no more than the update interval of the

.3.3.2 Test scenes

Px as input

lue of the distance field defines the distance dependent attenuation of sound’in’a scene. Both objective

b value of the
B scale as a
lied to sound
the value of

between the
bnce dist, the

Bne
pdOfSound is

ion with no

TimeSensor
5ts. Objective
urce and the

es from the
delay before
audio scene

parameters. The input sequence is CU2 AAB Px, and the level of the comp

psitor output

AABphy30-32

AABphy33

AABphy34
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signal is compared to the first sample of the audio input signal, and the level of the output
should match the gain computed from the equation in subclause 6.11.4.3.4.1, when s is 1.0,
50.0, and 100.0, respectively, with an accuracy of 1 dB or better.

Same as the above test, but the input sequence is CU4_AAB_Px.

Scenes for subjective testing:

In this test the source is first at 1.0 meter distance, where it stays for 5 seconds, then it is
moved to 50.0 m distance during 10 seconds, and stays there for 5 seconds, and finally it is
moved to 100.1 meter distance during 10 seconds. The listener should hear the sound
attenuating smoothly during the source movements, and the level remaining the same during
the stop at 50 meters, and being inaudible at 100.1 meters. CU1_AAB_Px.

Same as the above test, but with input signal CU3_AAB_Px.
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6.11.4.3.4 Testing of speedOfSound field

Field speedOfSound defines the initial delay introduced to sound when the source and the viewpoint are in
different locations in the scene. The delay simulates the propagation delay of sound in a medium and is
dependent on the distance between the source and the listener, and the speed of sound propagation in the
medium. This field is tested both objectively and subjectively. This test is carried out for two different values of
speedOfSound, and by positioning the source at two different distances from the Viewpoint. The delay that
should be applied to sound is given in seconds by:

J s
speedOfSound’

where spee
Viewpoint arnd the DirectiveSound location.
6.11.4.3.4.1

In these testq, DirectiveSound fields useAirabs and spatialize are set to FALSE, the distange.field is seft to 0,
and the speeflOfSound field is set to 340 or 170 (depending on the test scene under consideration).

in the

cene configuration and field characteristics of DirectiveSound and AcousticScéne

AcousticScene is included in the scene with the default values (infinite audibility region with no
reverberation)).

A visual Sphere node is associated to DirectiveSound node with a help of a Transform node. TimeSensor
and Positionnterpolator nodes are used for moving the source dynamically(injthe subjective tests.

6.11.4.3.4.2 Test scenes
Objective testing of speedOfSound:

AABphy35-36  The speedOfSound is given a value 340, and'in these two scenes the delay it cayses is
measured from the compositor output whenreplacing the sound source at 0 and 100|meter
distance from the Viewpoint. The 0 distance must cause no delay to sound, and the delay
at 100-meter distance should match that calculated from the equatign in
subclause 6.11.4.3.4. with an accuracy of 10% or better. The delay is considered as the
time lag (in addition to the lag introeduced by the update interval of audio scene updates) in
the response of the compositorfo’sound CU2_AAB_Px.

AABphy37-38  Same as the test above, but€U4_AAB_Px is used as an input sound to the compositor.
AABphy39-40 Same as AABphy35-36-but with a value 170 given to speedOfSound.
AABphy41-42  Same as above but\for input sound CU4_AAB_Px.

Subjective t¢sting of speedOfSouind:

AABphy43-44  Value of speedOfSound is 340 and 170 in these scenes, respectively. The sound sodirce is
moved from 100 distance to 0 distance and back to 100 distance. First the sound is gt 100-
meter)distance for 5 seconds. Then it moves to O distance and back to 100 digtance
(simulating a source passing the listener) with a uniform speed during 10 s. The changing
delay should be heard as a Doppler effect causing a raise in the pitch of sound when the
source is getting closer to the listener, and a decrease in the pitch of sound when it is
drawn away from the listener. The changing delay has to be interpolated between sgmples
so that the Doppler effect is heard and no artifacts such as clicks are audible. The change
in the pitch should be heard twice as strong in AABphy44 than in AABphy43. The input test
signal is CU1_AAB_Px.

AABphy45-46  The same scenes as for AABphy43-44 but with input sound CU3_AAB_Px.

6.11.4.3.5 Testing of useAirabs field

The useAirabs field is used to enable distance dependent lowpass filtering caused by the stronger sound
absorption of air at high frequencies than at low frequencies. The testing of this field is done both objectively
and subjectively.
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6.11.4.3.5.1 Scene configuration and field characteristics of DirectiveSound and AcousticScene

In these tests, DirectiveSound field useAirabs is set to TRUE, and spatialize field is set to FALSE, the
speedOfSound and the distance fields are set to 0.

AcousticScene is included in the scene with the default values (infinite audibility region with no

reverberation).

A visual Sphere node is associated to DirectiveSound node with a help of a Transform node. TimeSensor
and PositionInterpolator nodes are used for moving the source dynamically in subjective tests. Objective
tests measure the level of the impulse response at three different distances between the source and the

listener.

6.11.

Objeqtive testing of useAirabs:

AABPphy47-49

AABPphy50-52

AABphy53 In this test a DirectiveSound source_is-dynamically moving from a 1-meter dist
meter distance. The air absorption filtering should be heard as increased lowpas
a function of distance. No audible~artifacts such as clicks should be heard as
changes. The input sound used in this test is CU1_AAB_Px

AABphy54  Same as the above test butwith CU3_AAB_Px.

.3.5.2 Test scenes

tive testing of useAirabs:

An impulse response of the compositor output is measured and;a’magnitud

e response is

computed from it at distances 10, 50, and 100 meters between the DifectiveSound

source and the Viewpoint in scenes AABphy47-49. The magnitude respons
that computed from formula 5 in ISO 9613-1 at the given distance with a
10% or better. The parameters concerning the atmaospheric conditions ar
70%, temperature = 20 degrees centigrade, air\pressure = 101325 P
sequence used in this test is CU2_AAB_Px.

Same as the above test but with CU4_AAB_Px-as the input source signal.

000
-121-1
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1000
0.4

0.5

e must match
n accuracy of
e: humidity =
a. The input

ance to 100-
s filtering as
the filtering

This subclause describes testing methods for testing all the fields of AcousticScene.

The following nodes are used in the testing of AcousticScene:
Advanced AudioBIFS nodes:

DirectiveSound

AoucsticScene

Other nodes used in these scenes:

Root
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Viewpoint

Transform and Group

Geometry

IndexedFaceSet

Appearance

Material

6.11.4.4.1 Testing of late reverberation

Late reverbernation properties are defined by the fields reverbTime, reverbFreq, reverbLevel, and reverbQelay.

6.11.4.4.1.1

The Directiv
FALSE for th

6.11.4.4.1.2
Objective tes
AABphy55

AABphy56

AABphy57
AABphy58

Subjective tésting of late reverberation:

AABphy59

AABphy60

AABphy61
AABphy62

188

cene configuration and field characteristics of DirectiveSound and AcousticScene

Sound node is included with the default values of fields except that the spatializé flag is |set to
b objective testing of late reverberation, and the roomEffect is set to TRUE in allthe tests.

lest scenes
ing of late reverberation:

In this scene the reverbLevel = 0.4, reverbDelay = 0.05, reverbFreq = 1000, and reverb|Time
= 1.5. The impulse response of the compositor is recorded, and the delay and the level gf the
first reverberator output after the direct sound must be likenindicated by the fields reverbDelay
and reverblLevel, respectively. The reverberation time -6f the response is calculated gt the
octave band of the given frequency according to 4SO 3382 using the integrated impulse
method and must match the given reverbTime. fwith an accuracy of 10% or better.| The
reverberation level is calculated by summing thel squared magnitudes of all the samples in
the late reverberation response, and taking the\square root of the result. The resulting yalue
should match the reverbLevel value with, an accuracy of 1 dB or better. Input soupd is
CU2_AAB_Px.

In this scene the reverblLevel = 0.4 reverbDelay = 0.1, reverbFreq = [0 2000 4000], and
reverbTime = [2.5 2.2 0.7]. The méasurement is done like in AABphy55 (according tq ISO
3382). The reverberation times, measured at the frequencies given by reverbFreq should
match the values given by reverbTime with an accuracy of 10% or better., Input soupd is
CU2_AAB_Px.

Same procedure and field values as for AABphy55, but with input sound CU4_AAB_Px.

Same field values-as for AABphy56, except that the reverbFreq = [0 2000 10000]. Same
procedure measuring and comparing the response as for AABphy55, but with input spund
CU4_AAB_Px:

The compositor output is listened to and it should sound reverberant. The input sequence is

The)late reverberation characterizing fields have the same values as for scene AABprTySS.

Oolld AN

o
COTAARD_PX:

The late reverberation characterizing fields have the same values as for scene AABphy56.
The compositor output is listened and it should sound reverberating longer and with a larger
delay (with respect to the direct sound) than AABphy59. The input sequence is
CU1_AAB_Px.

Same as AABphy59 but with input sequence CU3_AAB_Px.

Same as AABphy60 but with reverbFreq = [0 2000 10000], and input sequence
CU3_AAB_Px.
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6.11.4.4.2 Testing of the 3-D rendering region

This test is only carried out subjectively, and it involves two AcousticScene nodes with one DirectiveSound
source in the rendering region of each of them, and the Viewpoint movement from one AcousticScene
region to another. In these tests, DirectiveSound field useAirabs, roomEffect, are set to FALSE, and
spatialize field is set to TRUE, and the speedOfSound is set to 340, and the distance fields are set to 100.

6.11.4.4.2.1 Scene configuration and field characteristics of DirectiveSound and AcousticScene

The scenes involve two AcousticScene nodes and two DirectiveSound nodes. The 3-D rectangular regions
of the AcousticScenes are limited in space by the size and center fields, so that the regions overlap partly.
The reverberation characteristics are defined differently for each AcousticScene, so that in the first one there
is no reverberation added to sound, and in the second there is reverberation defined by reverberation field

valuef reverbTime = 1.8, reverbDelay = 0.05.
6.11.4.4.2.2 Test scenes

Subj
AAB

ctive testing of 3-D rendering region

phy63 In this scene there are two visual rooms in the rendering region-ofy)each AcousticScene.

When the viewpoint is inside one room, one DirectiveSound source is heard, a
Viewpoint moves to the other room, two sources are heard simultaneously for 3
overlapping part of the AcousticScene regions, and finally, in the rendering n
second room, only the second DirectiveSound is heard.4V/hen the Viewpoint m
of both rendering regions, no sound is heard. The\first DirectiveSound s
reverberated, and the second DirectiveSound source’is reverberated accordin
reverberation characteristics given the same as in AABphy60. Input sounds for

are CU1_AAB_Px.

nd when the
while in the
egion of the
pves outside
burce is not
g to the late
pboth sources

AABphy64  Same as the above, but with input sound CU3_ AAB_Px, and late reverberation yjalues same
as in scene AABphy62.
6.11.4.5 Procedure to test AcousticMaterial
Below is the node interface of AcousticMaterial
AcoufsticMaterial {
reffunc 0
transfunc 1
refFrequency 0
transFrequency i
ambientintensity* 0.2
diffuseColor 0.8,0.8,0.8
enissiveColor 0,0,0
shininess 0.2
specutarCotor 0,0,0
transparency 0
}
This subclause describes testing of reffunc, transfunc, refFrequency, and transFrequency.
The following nodes are used in the testing of AcousticScene:
Advanced AudioBIFS nodes:
DirectiveSound
AcousticScene
AcousticMaterial
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Other nodes used in these scenes:

Root

Viewpoint

Transform and Group

Geometry

IndexedFaceSet

Appearance

In these tests the fields of the DirectiveSound are set to default values, except that the roomEffect is set to

TRUE, and
default value

6.11.451 T
6.11.4.5.1.1

In these test
DirectiveSol
5 meters bety
producing an

6.11.4.5.1.2
Objective tes
AABphy65

AABphy66

AABphy67

AABphy68

atialize field I1s set to FALSE for the objective tests. The AcousticScene field values,a
for all these scenes.

sting of reflectivity

Bcene configuration and field characteristics of DirectiveSound and AcousticScene

Fest scenes

ing of reflectivity:

This scene is used for testing of frequency independent reflectivity. The reflectivity fiel
AcousticMaterial are: reffunc = 1, refFrequency = []. The impulse response of

re the

s one reflective surface is included in a scene. It is positioned in x-z plane, and both the
nd and the Viewpoint are placed at a distance of 10 meters from the surface, with a dista
veen the DirectiveSound and the Viewpoint. The sound is reflected specularily off the sy
image source whose distance from the Viewpoint is sqrt(425).

hce of
rface,

s of
the

compositor output is recorded, and the delays of. the direct sound and the reflection should

match to the delay values computed according to the equation in subclause 6.11.4
setting the distance between the source and the listener to 5, and between the (refle
image sound source and the listener to,sqrt(425). The attenuation of the direct sound an
reflection should match to those comptited by the equation in subclause 6.11.4.3.3.

sound signal used in this test is CU2,AAB_Px.

This scene is used for a frequency dependent reflectivity. The reflectivity is expressed
filter coefficient form. The delay of the reflection should be the same as in AABphy65, an
impulse response of the reflection should match that of the filter defined in the reffunc
scaled by a distance dépendent attenuation identical to that of AABphy65. Input sound s
used in this test is CU2_AAB_Px.

The scene is usedor a frequency dependent reflectivity. The reflectivity is expressed as|
— frequency pairs’defining a magnitude response of a digital filter. The delay of the reflg
should be_like in AABphy65, and the magnitude response of the reflection should mat
that defined by the reffunc and refFrequency fields with an accuracy of 1 dB, scaled

3.4,
cted)
0 the
nput

in a
d the
field,
ignal

gain
ction
ch to
by a

distance)dependent attenuation identical to that of AABphy65. Input sound signal used in this

testis’CU2_AAB_Px.

he scene and testing procedure is the same as in AABphy65, but the input sign

al is

raYuwi AARD D

AABphy69

AABphy70

CUd—ARD Xt

The scene and testing procedure is the same as in AABphy66, but the input signal is

CU4_AAB_Px.

The scene and testing procedure is the same as in AABphy67, but the input signal is

CU4_AAB_Px.

6.11.4.5.2 Testing of sound obstruction

6.11.4.5.2.1 Scene configuration and field characteristics of DirectiveSound and AcousticScene

This subclause describes the objective testing of transmission of sound through a sound obstructing surface.
The sound is positioned so that it is at a 10-meter distance from the Viewpoint, and a sound obstructing

190
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surface is in the path between them. The delay of sound should match that computed according to the
equation in subclause 6.11.4.3.4, and the attenuation should match that defined by the equation in

subclause 6.11.4.3.3.
6.11.4.5.2.2 Test scenes

Objective testing of sound obstruction:

AABphy71

This scene is used for testing of frequency independent obstruction of sound (attenuation
caused by the surface). The sound should be attenuated with a gain that is a product of the
distance dependent gain and that defined by the transfunc field. Input sound signal used in

this test is CU2_AAB_Px.

h\]/79 This scene is used for fnei‘ing of frnqllnnny dnpnndnnf sound obstruction.The

filter is defined by the transfunc field (transFreq is set to []), and the impulse_res
compositor output should match the defined filter output, scaled by the.sa
dependent gain as that of AABphy71. Input sound signal used in this test is CU2 |

phy73  This scene is used for testing of frequency dependent sound obstruction defin

frequency pairs. The magnitude response of the compositor output.should match
by the transfunc and transFrequency fields with an accuracy of“1 dB, scaled
distance dependent gain as that of AABphy71. Input sound signal used in
CU2_AAB_Px.

phy74
phy75
phy76

6.11.4

This s
field d

AAB

}.5.3 Subjective testing of sound obstruction-and reflectivity

ubclause defines test scenes for subjective testing of the AcousticMaterial. In these tests
f source is set to TRUE.

phy77  This scene contains the same initial setup for positioning the DirectiveSoun
single IndexedFaceSet surface with AcousticMaterial associated with it, an
node as in test scenes, AABphy65-70. During the test the DirectiveSound s
moving towards the, edge of the IndexedFaceSet surface. The delay and g
direction of arrival” of the reflection should change according to current po

DirectiveSound nhode with respect to the surface and the viewpoint, and no clic

Same testing procedure as for AABphy71, but with input\sequence CU4_AAB_PY.
Same testing procedure as for AABphy72, but with\riput sequence CU4_AAB_PY.
Same testing procedure as for AABphy73, but with input sequence CU4_AAB_PY.

ransmission
ponse at the
me distance
AAB_Px.

bd as gain —
that defined
by the same
this test is

the spatialize

d source, a
i Viewpoint
ource starts
hin, and the
sition of the
s should be

heard when the delay of the reflection changes. The reflection becomes inaudilble when the
image source caused by the reflecting surface becomes invisible to the Viewpoint. The
DirectiveSound source moves to the other side of the surface (with regpect to the
Viewpoint), and the transmission filtering should be heard when the surface appears
between the source and the listening point. Input sequence used in thjs scene is
CU1_AAB_Px.

Same as AABphy77 but with input sound CU3_AAB_Px.

phy78

phy79 simple room

AAB

- etiv . O - e Viewpoint
can move freely inside and outside of the room. Inside the room, the reflections should be
heard giving a slightly reverberating effect, and outside of the room the sound is attenuated
according to the transfunc and transFrequency definitions of the surfaces. Input sequence
used in this scene is CU1_AAB_Px.

Same as AABphy79 but with input sound CU3_AAB_Px.

phy80

6.11.5 Perceptual Approach

This clause describes the conformance testing for the rendering (audio output) of Advanced AudioBIFS nodes
(perceptual approach), as described in subclause 9.2.2.13.4 of ISO/IEC 14496-1. The perceptual approach
shall be applied for all the DirectiveSound nodes that contain a PerceptualParameters node, i.e. for which
the PerceptualParameters field is different from NULL.
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The BIFS nodes involved in the Advanced AudioBIFS (perceptual approach) are:

DirectiveSound, a node that is used as a topmost node of an AudioBIFS sub graph for attaching audio to 3-D
scenes. It may contain an AudioBIFS sub graph similarly as Sound or Sound2D nodes, allowing for example
mixing of decoded audio streams that are outputs of different audio decoders, to a single sound track, thereby
associating them with one physical source of sound in a 3-D scene.

PerceptualParameters, a node that is used for attaching perceptual properties to a directive sound source
(DirectiveSound) in order to simulate virtual room effects that do not need to relate to the geometrical and/or
visual BIFS scene.

Some functionalities of the Advanced AudioBIFS can be objectively tested (i.e., measured from an impulse
response of a digital filter (DSP) structure used in the advanced audio rendering process), whereas some of

the features dan be verified only perceptually (by listening to the sound output of the system).

In the following, the BIFS components needed for the conformance testing are listed, and then the.me
for testing eagh functionality are explained.

Scenes are pfovided in a textual format (textual BIFS scene graphs) with the conformance hit streams a
files. The textual format scenes provide a detailed documentation of what should be thé/compositor
(the decoded|scene, including the perceived sound output or recorded impulse response Characteristics

the correspo
the MPEG-4

6.11.5.1 BIF

Advanced Al
virtual 3-D wi
time varying
AudioBIFS n
the source to|
and immersiv
of the Advan(

certain functipnality of the node or its field.

To test the ¢
perceptual af

Root node t
information in

Viewpoint or
properties of

AudioSource
in the sourcs
conformance
these nodes
input sound,
it is set to H
channel befo

To perform t

(Viewpoint or ListeningPoint nod

ding .mp4 bitstream files should produce the described scenes when they are compose
ecoder that is being tested.

S components needed in the conformance testing

brids and immersive music or soundtracks. These applications can be audio only (for cr
3-D room acoustic effects, for example), or audiovisual applications where the Adv
pdes can be used for creating dynamic and synchranized modeling of sound propagatiorn
the listening point (defined by a Viewpoint or a ListeningPoint node) which aims at enh
e perception of an audiovisual 3-D space. In the-conformance testing of the perceptual app
ed AudioBIFS, each scene includes a minimal sét of nodes and behavior that is needed to

onformance of all the functionalities of\the Advanced AudioBIFS nodes that are used
proach, the following BIFS nodes inaddition to these Advanced AudioBIFS nodes are neeq

nat is used as a top-most nodé)in all the BIFS scenes for binding together all the
one BIFS session.

ListeningPoint node that/issused for defining the listening point according to which the g
sound are computed.

with a url pointingte'an elementary audio stream. This node is used as the only AudioBIFS
field of the DirectiveSound node, and the sound it is pointing to is single-channel au

thods

5 mp4
butput
, and
 with

dioBIFS nodes are used for advanced modeling of soundssources and sound propagatfion in

bating
hnced

from
hnced
roach
test a

n the
ed:
scene

patial

node
dio in

testing of Advanced AudioBIFS nodes. This is done due to the fact that the main purpgse of
s to add advanced features to the spatial processing of sound. And in the case of multich
f the phaseGroup flag of any of the input streams is set to TRUE, no spatialization is done,
ALSEs:the input channels of DirectiveSound are first summed to form a single monof
e any.spatialization is carried out.

annel
and if
honic

) are moving), the movement is achieved by animating one of

point

these

components.The Viewpoint can typically be animated by user input (e.g., navigation with an input device
such as mouse of a computer). However, in the conformance tests, dynamic situations are caused by routing
TimeSensor events to Positioninterpolator or Orientationinterpolator which are again used to change
values of the translation and rotation fields of a Transform node that is a parent node of the animated objects.
These additional scene components are thus:

TimeSensor (See, ISO/IEC 14496-1 subclause 9.4.2.92)

PositionInterpolator (See, ISO/IEC 14496-1 subclause 9.4.2.73)
(ISO/IEC 14496-1 sublause 9.4.2.66)

and/or  OrientationInterpolator

192 © ISO/IEC 2004 — Al rights reserved


https://iecnorm.com/api/?name=e381b2db63494d85a5b8adebf3eec714

ISO/IEC 14496-4:2004(E)

ROUTE syntax (See, ISO/IEC 14496-1 subclause 9.2.2.8.1.4 is used to route

the values of

PositionInterpolator and Orientationinterpolator to the field values of the Transform node according to the time

fractions of TimeSensor.

the following geometry nodes are used in the test scenes:
Sphere
Cylinder

And to give visual appearance to the geometry objects, Appearance and Material nodes are
these objects When a visual sound source is formed, D|rect|veSound is bound to a geomet

DirectiveSound node and the assomated visual object together and to place them in an arbitrs

varyi
6.11.

Testing all the functionalities of the DirectiveSound requires the set of BIFS~gomponents
previgus subclause. Nevertheless, testing of some subsets of its functionalitiesxdoes not req
comppnents. For example, if the spatialization, distance dependent attenuation, \or air absorption

g) position in a 3-D scene.

5.2 Conformance testing procedure

Additionally, to give visual body to sound sources (for objective testing and audiovisual interaction),

associated to
ry node (or a
to group the
ry (and time-

listed in the
Lire all those
is tested,) no

animgted dynamic movement (requiring TimeSensor, and Position- and/or Orientationinterpolator +

ROUTESs) are needed.

following, the conformance testing of the perceptual approach of Advanced AudioBIFS i
ate testing of DirectiveSound, and PerceptualParameters..For each of these nodes sepd

and

5 divided into
rate tests are
ields of these

d comparing
e compositor
i can only be
a LTI (linear
e compositor
components
the acoustic
setups (static

Fent sampling

e perceptual

apprdach, the testing-of-DirectiveSound always require also the presence of PerceptualParameters, and
vice-\ersa. In the subclauses 6.11.5.3 and 6.11.5.4 the testing procedures are described for Dir¢ctiveSound,
and PerceptualParameters respectively
6.11.5.3 Procedure to test DirectiveSound
Below is’DirectiveSound node and its fields listed with their default values
Dire eSound-{
angles 0
directivity 1
frequency 1
speedOfSound 340
distance 100
useAirabs FALSE
direction 0,0,1
intensity 1
location 0,0,0
source NULL
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perceptualParameters NULL

roomEffect FALSE
spatialize TRUE
}
This subclause describes the testing of the following fields:
angles
directivity
frequency

speedOfSoupd
distance
spatialize
useAirabs
direction

In testing these fields, the fields intensity and roomEffect shall be set to  their default values| The
perceptualPafameters field shall contain a reference to a PerceptualParameters node for which the
parameters figlds are set to their default values unless otherwise stated.

The following|nodes are involved in the testing of DirectiveSound:
Advanced AtidioBIFS nodes:

e DirectiveSound

e PerceptualParameters

Other nodes|used in the scenes:

tor

Note: the above mentioned fields are tested in the perceptual approach in a similar way as in the physical
approach (i.e. that the rendering is identical in the two approaches).

6.11.5.3.1 Testing of directivity of a sound source.

Of all fields of the DirectiveSound node, angles, directivity, frequency, and direction are used to define the
directivity of a 3-D source, i.e., the non-uniform radiation pattern to different directions with respect to the
vector defined by the direction field of this sound.

6.11.5.3.1.1 Scene configuration and field characteristics of DirectiveSound

In these tests, DirectiveSound fields useAirabs and spatialize are set to FALSE, and distance and
speedOfSound fields are set to 0. The direction field is set to 0 0 1 (pointing to the direction of a positive
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z-axis, towards the Viewpoint). The direction of the DirectiveSound source is changed with Transform
node.

For testing this property, the directivity of the source is defined by the directivity, the angles, and the
frequency fields. In all the tests, the number of angles (length of the angles field) is 3. Objective testing is
done by measuring and evaluating the impulse response of the Compositor output at each of the angles
defined in the angles field. Subjective testing is carried out by rotating the DirectiveSound (and the
associated visual sound source object) node with a help of a Transform, TimeSensor, and
Orientationinterpolator nodes.

A visual object composed of Geometry nodes is included in the scene to give a physical body to the sound
source. The Transform node groups together the visual object and the DirectiveSound node.

6.11.5.3.T.2 Test Scenes

AABjper1-3

AABper7-12

AABper13

AABjper14

AABjpert5-16

Scenes for objective testing:

one frequency is defined in the frequency field. The impulse responsé of th

system shall

These scenes are used for testing of frequency independent directivity. In t}at case, only

be measured at all three defined angles of directivity (one measdrement co
one of these scenes). For each angle, the response should dnly include thg
update interval corresponding to the update rate of thejatdio scene par
respect to the direct sound, and after the delay the gain~of the output shoulg
as the gain of the directivity field value for the angle being tested. The input
scene is CU2_AAB_Px.

These scenes are used for testing of frequeney_dependent directivity expre
frequency pairs. The impulse response of the‘system is measured at all thre
measurement corresponding to one of these-scenes), and the given frequer
response should be matched with an aCcuracy of 1 dB at the frequencies sp
frequency field. The magnitude respohse’is computed from the measured imp
after the delay introduced by the update interval of the audio parameters. Th
for this scene is CU2_AAB_Px.

Same as AABper1-6 but withk CU4_AAB_Px as input signal.

Scenes for subjective testing
This scene issused for subjective evaluation of frequency independe
Audiovisual seurce is rotated, and the changes in frequency independent dir
be heard as.smoothly changing, and it must not produce audible artifacts (trg
changing. from one directivity angle to another). The input sound for
CU1AAB_Px.

ThisJscene is used for subjective evaluation of frequency dependent directiv
as' gain-frequency pairs. Audiovisual source is rotated, and the changes
dependent directivity should be heard smoothly changing but produce no au
(transitions when changing from one directivity angle to another). The input
scene is CU1_AAB_Px.

responding to
delay of one
bmeters, with
be the same
sound for this

5sed as gain-
e angles (one
cy magnitude
ecified by the
ulse response
e input sound

nt directivity.
pctivity should
nsitions when
his scene is

ity expressed
in frequency
dible artifacts
sound for this

Same as AABper 13-14 but with CU3_AAB_Px as input signal.

6.11.5.3.2 Testing of spatialize field

The spatialize field indicates whether the incident angle of the arriving sound is rendered. The method for
spatializing sound is non-normative; therefore only subjective testing is performed.

6.11.5.3.2.1 Scene configuration and field characteristics of DirectiveSound

In these tests, DirectiveSound field useAirabs is set to FALSE, spatialize field is set to TRUE, and the
speedOfSound and distance fields are set to 0.

A visual object is associated to the DirectiveSound node with a help of a Transform node. TimeSensor and
PositionInterpolator nodes are used for moving the source dynamically.

© ISO/IEC 2004 — All rights reserved
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In these scenes the sound source moves from —60 to 60 degrees in azimuth, and it should sound like the
source is moving from left to right with respect to the listener orientation.

6.11.5.3.2.2 Test scenes

AABper17

Scenes for subjective testing:

In this scene an audiovisual source is first positioned to —60 degrees for five seconds in
azimuth angle with respect to the listener, after which it is moved to zero degrees, where it
stays for 5 seconds, and then it is moved to +60 degrees. The movements from —-60 to

0 degrees and from 0 to 60 degrees each last 5 seconds, and there should be no audibl

e lag

in the movement or stopping of sound with respect to the visual source movement (or to the

description of movement, if visual parts are not implemented in a corresponding profile).

The
tion

AABper18

user should hear these effects with no audible artifacts (1r2n<i’rinnq in_the qu’riqli7
processing of sound). The input sequence used in this testis CU1_AAB_Px.

The value o

6.11.5.3.3 T{sting of distance field

distance me
processing (0
sound is not
9.4.2.78.1.1 (

ers from the source, the sound is multiplied by the value of the intensity field before any g
irectivity filtering, spatialization, or room effect). Outside this distance from the sound sourg
hudible. Between 0 and distance, the distance attenuation iscperformed according to para
f ISO/IEC 14496-1 by modifying the source presence Es. If, héwever, the distance field is

0, no distancé dependent attenuation is applied.

The same scene and procedure of testing as above, but using CU3_AAB_Rx)as fnput
sequence.
the distance field defines the distance dependent attenuation of sound in a scene : Within

patial
e, the
graph
set to

6.11.5.3.3.1 Bcene configuration and field characteristics of DirectiveSound
In these tesgts, DirectiveSound fields useAirabs,spatialize. and roomeffects are set to FALSH, the
speedOfSound is set to 0, and distance field is set to 100.0The directivity is uniform, both relative {o the
position of thg¢ source (angle) and to the frequency.
A visual obje¢t is associated to the DirectiveSound node with a help of a Transform node. TimeSensgr and
PositionInterpolator nodes are used for moving the source dynamically in subjective tests. Objectiveg tests
measure the |evel of the impulse response at threg different distances between the source and the listengr.
6.11.5.3.3.2 Test scenes

Scenes for objective testing:

AABper19-21 In scenes 19-21\the source is positioned at 1.0 m, 50 m, and 100 m distances frgm the
Viewpoint,.The response of the audio compositor is measured, and the initial delay pefore
the first compositor output should be no more than the update interval of the audio [scene
parameters. The input sequence is CU2_AAB_Px, and the level of the compositor putput
signalis compared to the first sample of the audio input signal, and the level of the putput
should match the gain computed from the equation in subclause 9.4.2.78.2.2 of
ISO/IEC 14496-1 when s is 1.0, 50.0, and 100.0, respectively with an accuracy of 1|dB or
better.

AABper22-24 Same as the above test, but the input sequence is CU4_AAB_Px.

Scenes for subjective testing:

AABper25 In this test the source is first at 1.0 meter distance, where it stays for 5 seconds, then it is
moved to 50.0 m distance during 10 seconds, and stays there for 5 seconds, and finally it is
moved to 100.1 meter distance during 10 seconds. The listener should hear the sound
attenuating smoothly during the source movements, and the level remaining the same
during the stop at 50 meters, and being inaudible at 100.1 meters. The input sequence is
CU1_AAB_Px.

AABper26 Same as the above test, but with input signal CU3_AAB_Px.
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6.11.5.3.4 Testing of speedOfSound field

Field speedOfSound defines the initial delay introduced to sound when the source and the viewpoint are in
different locations in the scene. The delay simulates the propagation delay of sound in a medium and is
dependent on the distance between the source and the listener, and the speed of sound propagation in the
medium. This field is tested both objectively and subjectively. This test is carried out for two different values of
speedOfSound, and by positioning the source at two different distances from the Viewpoint. The delay that
should be applied to sound is given in seconds by:

S

d= ,
speedOfSound

between the

In thelse tests, DirectiveSound fields useAirabs and spatialize are set to FALSE, the distance fig¢ld is set to 0,
and the speedOfSound field is set to 340 or 170 (depending on the test scene undérconsideratign).

A visyal object is associated to the DirectiveSound node with a help of a Transform node. TimeSensor and
Positjoninterpolator nodes are used for moving the source dynamically inithe subjective tests.

6.11.%.3.4.2 Test scenes

>

Objective testing of speedOfSound:
The speedOfSound is given a value 340, and ‘in“these two scenes the deldy it causes is
measured from the compositor output when replacing the sound source at 0 and 100 meter
distance from the Viewpoint. The 0 distante must cause no delay to sound, fand the delay
at 100-meter distance should maich that calculated from the |equation in
subclause 6.11.5.3.4 with an accuracy of 10% or better. The delay is condidered as the
time lag (in addition to the lag intreduced by the update interval of audio scefe updates) in
the response of the compositor to sound CU2_AAB_Px.

AABjper27-28

AABper29-30
AABjper31-32
AABjper33-34

Same as the test above, but CU4_AAB_Px is used as an input sound to the compositor.
Same as AABper27-28.but with a value 170 given to speedOfSound.
Same as above but for input sound CU4_AAB_Px.

Subjective testing of speedOfSound:

AABjper35-36

Value ofi.speedOfSound is 340 and 170 in these scenes, respectively. The sg
moved.from 100 distance to 0 distance and back to 100 distance. First th
100-meter distance for 5 seconds. Then it moves to 0 distance and back to
(simulating a source passing the listener) with a uniform speed during 10 s.
delay should be heard as a Doppler effect causing a raise in the pitch of sg
source is getting closer to the listener, and a decrease in the pitch of sol
drawn away from the listener. The changing delay has to be interpolated bety
so that the Doppler effect is heard and no artifacts such as clicks are audiblg

und source is
e sound is at
100 distance
The changing
und when the
nd when it is
veen samples
. The change
The input test

in the pitch should be heard twice as strong in AABper36 than in AABper35.

AABper37-38

signal is CU1_AAB_Px.
The same scenes as for AABper35-36 but with input sound CU3_AAB_Px.

6.11.5.3.5 Testing of useAirabs field

The useAirabs field is used to enable distance dependent lowpass filtering caused by the stronger sound
absorption of air at high frequencies than at low frequencies. The testing of this field is done both objectively
and subjectively.

6.11.5.3.5.1 Scene configuration and field characteristics of DirectiveSound

In these tests, DirectiveSound field useAirabs is set to TRUE, and spatialize field is set to FALSE, the
speedOfSound and the distance fields are set to 0.
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A visual object is associated to DirectiveSound node with a help of a Transform node. TimeSensor and
Positioninterpolator nodes are used for moving the source dynamically in subjective tests. Objective tests
measure the level of the impulse response at three different distances between the source and the listener.

6.11.5.3.5.2 Test scenes

Objective testing of useAirabs:
AABper39-41 An impulse response of the compositor output is measured and a magnitude response is
computed from it at distances 10, 50, and 100 meters between the DirectiveSound source
and the Viewpoint in scenes AABper39-41. The magnitude response must match that
computed from formula 5 in ISO 9613-1 at the given distance with an accuracy of 1 dB or
better. The parameters concerning the atmospheric conditions are: humidity = 70%,
temperature = 20 dpgrppe r‘pntigmdp air pressure = 101325 Pa_The input sequence used

in this test is CU2_AAB_Px.
AABper42-44 Same as the above test but with CU4_AAB_Px as the input source signal.

Subjective testing of useAirabs:
AABper45 In this test a DirectiveSound source is dynamically moving fromta“1-meter distapce to
100-meter distance. The air absorption filtering should be heard\as increased lowpass
filtering as a function of distance. No audible artifacts such as clicks should be heard s the
filtering changes. The input sound used in this test is CU1_AAB/Px

AABper46 Same as the above test but with CU3_AAB_Px.

6.11.5.4 Procedure to test PerceptualParameters
Below is the pode interface of PerceptualParameters

PerceptualParameters {

sourcePrgsence 1.0
sourceWarmth 1.0
sourceBiilliance 1.0
roomPresence 0.0
runningReverberance 1.0
envelopment 0.0
lateReverberance 1.0
heavynesgs 1.0
liveness 1.0
omniDiregtivity 1.0
directFilterGains 1.0,1.0,1.0
inputFiltgrGains 1.0,1.0,1.0
refDistangce 1.0
fregLow 250.0
fregHigh 4000.0
timeLimit1 0.02
timeLimit2 0.04
timeLimit3 0.1
modalDensity 0.8

}

The following nodes are used in the testing of PerceptualParameters:

Advanced AudioBIFS nodes:
DirectiveSound
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PerceptualParameters

Other nodes used in the scenes:

Group

Viewpoint

DirectionalLight

Transform

Shape

Appe

arence

Mate

Cylin

Time

Orientationinterpolator

6.11.¢
This

The
baseq
derivd
and €

6.11.¢

In the
set to
node

6.11.¢

AAB

SpheLe

ial

er

Sensor

p.4.1 Testing of the generic room response

subclause describes testing of sourcePresence, roomPresence,

erceptual approach is based on the synthesis of avirfual room, the acoustic properties
on a generic impulse response model. The time/frequency characteristics of the impulse
d from nine perceptual parameters associated with explicit time and frequency limits accor
quations of subclauses 9.4.2.78.2, 9.4.2.78.2.1cand 9.4.2.78.2.2 of ISO/IEC 14496-1.

.4.1.1 Scene configuration and field characteristics of DirectiveSound and
PerceptualParameters

se tests the fields of the DirectiveSotnd node are set to default values, except that the

are set to the default values except those that are tested (see list above).
.4.1.2 Test scenes

Objective testing of the room response:
This seene simulates a small room with no frequency dependent effects.
response of the compositor is recorded. The delays and the levels of the rg
must/match the corresponding values of the generic response according to th
subclause 9.4.2.78.2.1 and 9.4.2.78.2.2 of ISO/IEC 14496-1. The accurac
levels is 1 dB or better, and the accuracy required for the time limits, the deca
modal density is 10% or better. The levels RO, R1, R2 and R3, are calculate
the squared magnitudes of all the samples in the corresponding sections of
impulse response. The reverberation time is measured (according to ISO 338

per4d7

runningReverberance,
envelopment, lateReverberance, timeLimit1, timeLimit2, timekimit3 and modalDensity field

p.

of which are
response are
ding to tables

roomEffect is

TRUE, and spatialize field is set to FALSE for the objective tests. The fields the PerceptualParameters

The impulse
corded signal
b equations of
required for
y time and the
i by summing
the recorded
P). The modal

atad K otinn ~Af tha A Ay o Aante otad fad

section R3 in

ancibv ic Aactina vadoral tnen AL fr o A A
CUCTIoTty 1o~ CcotmmatC U~ oy viouar miopCCtUmT O thC pOwWoT— SpT ot COTTPUtCU—TOT

AABper48

AABper49-50

© ISO/IEC 2004 — All rights reserved

the impulse response, limited to a narrow frequency range around 1000 Hz, so as to
evaluate the number of peaks per hertz in the frequency response. Input sound is
CU2_AAB_Px.

This scene simulates a large room with no frequency dependent effects. The impulse
response of the compositor is recorded. The delays and the levels of the recorded signal
must match the corresponding values of the generic response according to the equations of
subclause 9.4.2.78.2.1 and 9.4.2.78.2.2 of ISO/IEC 14496-1 . Accuracy requirements and
measurement methods are identical to those of AABper47. Input sound is CU2_AAB_Px.

Same procedure and field values as for AABper47 and AABper48, but with input sound
CU4_AAB Px.
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AABper51

AABper52

AABper53-54

Subjective testing of the room response:
This scene simulates a small room. The parameters setting are the same as for AABper47.
The sound should be perceived as in a small room. Input sound is CU1_AAB_Px.

This scene simulates a large room. The parameters setting are the same as for AABper48.
The sound should be perceived as in a large room. Input sound is CU1_AAB_Px.

Same procedure and field values as for AABper51 and AABper52, but with input sound
CU3 _AAB Px.

6.11.5.4.2 Testing of frequency-dependent effects

This subclauge describes testing of sourceWarmth, sourceBrilliance, heaviness and liveness.

6.11.5.4.2.1 Bcene configuration and field characteristics of DirectiveSound and
erceptualParameters

In these testg the fields of the DirectiveSound node are set to default values, except thatthe roomEffect is
set to TRUE,|and spatialize field is set to FALSE. The fields the PerceptualParameters ‘node are set fo the
default values except those that are tested (see list above) and the frequency limits“which are madified

according to the sampling rate.
6.11.5.4.2.2 Test scenes

AABper55

AABper56

AABper57

AABper58

Objective testing of frequency-dependent effects:
This scene simulates a room with the same perceptual parameter values as in AABper48,
except that sourceWarmth is set to 10.0 and sourceBrilliance is set to 0.1. The impulse
response of the compositor is recorded and bahd-pass filtered around 1000 Hz with a
bandwith of approximately one octave. The levels RO, R1, R2, R3 and the reverbgration
time are calculated in the same manner as.indAABper47. The levels R1, R2, R3 relative to
RO must match with an accuracy of 1 dB' the corresponding values according fo the
equations of subclause 9.4.2.78.2.1 and 9.4.2.78.2.2 of ISO/IEC 14496-1 . The decaly time
must be matched with an accuracy~6f 10%. For both RO and R1, the magnitugles at
frequencies freqLow and freqHighirelative to the magnitude at 1000 Hz must matgh the
sourceWarmth and sourceBrilliance values within 1 dB. Input sound is CU4_AAB_Px.

This scene simulates a room with the same perceptual parameter values as in AABper55,
except that freqLow and freqHigh are set respectively at 100 and 6000 Hz. The progedure
is the same as for AABper55, except that the magnitude of RO and R1 are evaluated pt 100
and 6000 Hz instead of'the default freqLow and freqHigh.

Same as AABper56, but with CU2 _AAB_Px as the input signal and freqHigh ket at
3000 Hz.

This scene.simulates a room with the same perceptual parameter values as in AABper48,
exceptthat heaviness is set to 10.0 and liveness is set to 0.1. The impulse response|of the
compasitor is recorded and band-pass filtered around 1000 Hz with a bandwith of
approximately one octave. The levels RO, R1, R2, R3 and the reverberation time are
calculated in the same manner as in AABper47. The levels R1, R2, R3 relative to R) must

match with an accuracy of 1 dB the corresponding values according to the equatipns of
arhoelatien QA4 2 70 29 4 anA Q4927099 ~f ICANEC 144081 The ravarboration 4me at

AABper59

AABper60

200

1000 Hz, freqLow and freqHigh must be matched with an accuracy of 10%. Input sound is
CU4_AAB_Px.

This scene simulates a room with the same perceptual parameter values as in AABper58,
except that freqLow and freqHigh are set respectively at 100 and 6000 Hz. The procedure
is the same as for AABper55, except that the reverberation time is evaluated at 100 and
6000 Hz instead of the default freqLow and fregHigh.

Same as AABper59, but with CU2_AAB_Px as the input signal and freqHigh set at
3000 Hz.
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AABper61

AABper62

AABjper63-64

6.11.5.4.3 Testing of InputFilterGains and directFilterGains
This gubclause describes testing of directFilterGains and inputFiltergains. fields.

6.11.5.4.3.1 Scene configuration and field characteristics of DirectiveSound and
PerceptualParameters

ISO/IEC 14496-4:2004(E)

Subjective testing of the frequency-dependent effects:
This scene simulates a small room. The parameters setting are the same as for AABper47
except for the sourceWarmth and the sourceBrilliance that vary along with the time : 5
seconds with default values, 5 seconds with sourceWarmth=10.0 and sourceBrilliance=0.1
and 5 seconds with sourceWarmth=0.1 and sourceBrilliance=10. The frequency-dependent
effects should be perceived and no artifact should be heard during the changes of
parameter settings. Input sound is CU1_AAB_Px.

This scene simulates a large room. The parameters setting are the same as for AABper48
except for the heaviness and the liveness that vary along with the time : 5 seconds with
default values, 5 seconds with heaviness=10.0 and liveness =0.1 and 5 seconds with
heaviness=0.1 and liveness =1.0. The frequency-dependent effects should be perceived

[ ______and no artiact should be heard during the changes of parameter setings. nput sound is

CU1_AAB_Px.

Same procedure and field values as for AABper61 and AABper62, ‘but’ with input sound
CU3_AAB_Px.

In the
set to
defau
accor|

6.11.¢

AAB

se tests the fields of the DirectiveSound node are set to-default values, except that the
TRUE, and spatialize field is set to FALSE. The fields the PerceptualParameters node
t values except those that are tested (see list above) and the frequency limits which
ing to the sampling rate.

.4.3.2 Test scenes

Objective testing of inputFiltergains and directFilterGains:
per65

the levels are reduced by 20 dB.
per66

the level'of RO (direct path) must be reduced by 20 dB.

per67-68 Same-procedure and field values as for AABper65 and AABper66, but wit

GUZ AAB_Px.

This scene is the same as for AABper47, except that inputFiltergai
[10.0,1.0,0.1]. The delays, the levels and the decay time of the recorded sign

per69

roomEffect is
hre set to the
are modified

This scene is the samei as for AABper47, except that inputFiltergains is set to
[0.1,0.1,0.1]. The impulse; tesponse of the compositor is recorded. The delgys, the levels
and the decay time of.the recorded signal must be the same as in AABper47 except that

This scene iscthe same as for AABperd7, except that directFiltergains is set to
[0.1,0.1,0.1)c The impulse response of the compositor is recorded. The delgys, the levels
and the decay time of the recorded signal must be the same as in AABper47 except that

N input sound

s is set to
| must be the

same as in AABper47 except that the levels are increased by 20 dB at freqyency freqLow
and reduced by 20 dB at frequency freqHigh.

AABper70

AABper71-72

This scene is the same as for AABperd7, except that directFiltergains is set to
[10.0,1.0,0.1]. The delays, the levels and the decay time of the recorded signal must be the
same as in AABper47 except that the direct-path (RO) levels are increased by 20 dB at
frequency freqLow and reduced by 20 dB at frequency freqHigh.

Same procedure and field values as for AABper69 and AABper70, but with input sound
CU4_AAB_Px.

6.11.5.4.4 Testing of omnidirectivity

This subclause describes testing of omniDirectivity field.

© ISO/IEC 2004 — All rights reserved
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6.11.5.4.4.1 Scene configuration and field characteristics of DirectiveSound and
PerceptualParameters

In these tests the fields of the DirectiveSound node are set to default values, except that the roomEffect is
set to TRUE, and spatialize field is set to FALSE. The fields the PerceptualParameters node are set to the
default values except those that are tested (see list above) and the frequency limits which are modified
according to the sampling rate.

6.11.5.4.4.2 Test scenes
Objective testing of omniDirectivity:

AABper73 This scene is the same as for AABperd7, except that omniDirectivity is set to 0.1. The
impulse response of the compositor is recorded. The delays, the Tevels and the decdy time

of the recorded signal must be the same as in AABper47 except that the levels'|in the
section R1, R2 and R3 are reduced by 20 dB.

AABper74 Same procedure and field values as for AABper73 but with input sound CU4VAAB_PA.

AABper75 This scene is the same as for AABperd47, except that omniDirgetivity is frequency
dependent (expressed as three gain-frequency pairs). The impulse response pf the
compositor is recorded. The delays, the levels and the decay time-of the recorded [signal
must be the same as in AABper47 except for the levels in thersection R1, R2 and RB. The
magnitude frequency responses computed for each of thesé/Sections should diffef from
those obtained in AABper47, by an amount matching, with )an accuracy of 1 dB, thg gain-
frequency pairs in the omniDirectivity field.

AABper76 Same procedure and field values as for AABper75, babwith input sound CU4_AAB_PA.

6.12 Conformance test sequence assignment to profiles and levels

A test sequehce, belonging to a certain profile@level ismarked by an X. Restrictions, as far as sampling
frequency is goncerned, are marked by >y or <y. This feans, that there are sequences within this set ¢f test
sequences bglonging to more than one level at this profile. y stands for the limiting sample frequency [ndex.
For example| >3 for a certain set of test sequncés means that all sequences of this set with a sgmple
frequency index higher or equal to 3 belong to this'profile@level.
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6.12.1 Audio

Table 104

a|joid Buppomaulai|
olpny 9|IqoN

©
n
<
™
N
-~
< : X[ <[> [x[x]x]|x[x [|x[x]|x
SPpeepp—. P | i il e e 3 9 Y Y O A R
’ ’ N | B4R B R B R R b A B B R R R B R B B B B B R R B B B R B B B B R Y B B B B Y R B B B R B B RS R 24 P s
| RIR|RLRYRRIRR] JR[IRIR[RARIRRIRNRIRRIRNRRARIRRARIRIRIRIRIRIRNRIRLRRR R R [ XX [>x[x [ ¥ [x]x
00|
N~
<O
A D)
9Jjoid olpny Agjag moT
<
™)
N
|
| R[R|RIR[R[R|R RIRIRLR|R R XX |X|X|x|x |x|x|X
NIR[RIRIR[R[RR R DRIR[R XX XXX > |x|x]|x
| R[R|R|R[R[R R DY R XXX XX |x|x]|x
aoMd | wf| X% N %[ R ] X el R x
opny Auend UbH | <l R (R R [R]R[R ] 1R RR X< |x|x[x|x [x[x]|x
|| R[R|RIR[RR|R R AR[RR|R XX XXX |x |X|x|X
N R[RR|R[R[R R RIR[R X XX [X|X]|x [Xx]|x]|x
NI~~~ N~ NI~ <
|} ALl AL]AL]LALLALLAI Al AL AL A
)
8|IJoid OIpNY JMBUYIUAS [N
—
a|joid yosadg | N
—
<[ R[RIRIR[RIRIR[R] JR[R[R]R[R[R X XX [X|X|x [Xx]|x]|x
el Ksel Ko 5ol Kseh Ksel [sel Lsel Kool K¢l
X< |x|[x]x[x |x[x]|x
a|yoid olpny a|qeleos FRHSL AL AL A ALY 2 AR
AN A A]A A AL A Al AL AL AL <
OO | |©|© O |© Y
|} ALl Al] Al AlLLAI Al L Al
<H < T} T X X XX X X} X XX} X X X X} XXX} X XXX X XX} X XX X} X X} X XX X} XTI} XX XXX [X[X[X
IO OBy UIE eal < | [ | [ |3 | <[> | R[> <[> o< < | 3< [ [ > | <[> | o< [ | 3< [ [ >< | < [ |3 > fox [ [ >< [ < [ > | < [ >< | o< [ [P [ |3 | < [>< | < [ | < [< | [=<|><[x
1joid ol ul
_.,.n*.v<._>_2XXXXXXXX X[ < [ << [ < [ | [ << [ <[> o< [ | < [ o< | < [>< | < [>< | o< [ [ >< [P [ < | < [>< | < [>< | >< [ [>< | < [x<|x]|x
X} [X[x]x]x]|x|x]|x < X< [ [><]x]x]x < x XXX X< | < < [ [ [ TNIN T RR< [ [ |>x<|x<]|x]|x X[ [%<
o
>|
[}
|
aweu douanbas o
9]
>
S
Ol N[O ]|© |~
ol |a|o|st|v|o|~]|o|s|v|o|~|o|o|S|alala|a]e]le]|o|8SIY[LTILCISIS[IZIS = IRIF(L(e(~ISI1YI8IS8]S N|olS
Slalz|elz|elelelel=|=|s|s[s[=|EIEIE|E|IE|IE|EIEIR|2I2(2(|2|2|2|2(2|2 22 |alelz]22]|2]|3]|2|2|2|2|8 [|3]3[S
C|OC|]C|C|OC|C|OC|C|C|C|C|C|OC|C|C|C|C|C|TC|C|C|C|TC|C|C|C|]C|C|CT|C|C|C|C|C|C|CT|FT|T|C|[{TC|C|C|TC|TCT|TCT|T| O | O©| ®©
£ x o °
adA} 3lq0 9 £ 7} 5 =
8} [$) [$) 8} o2
< < < < < 8
< < <C <C < 0

203

© ISO/IEC 2004 — All rights reserved


https://iecnorm.com/api/?name=e381b2db63494d85a5b8adebf3eec714

ISO/IEC 14496-4:2004(E)

XX XXX XXX XXX | XX DY 5K XXX X XXX XXX XX XXX XXX XX XXX X XXX XX XXX XXX XXX XXX XXX X X[ X[ X X
XX XXX XXX XXX | X XXX XXX XXX XXX X XXX XX XXX XXX X XXX XX XXX XX XXX XX XXX XXX XXX X X
XX XXX XXX XXX | XXX X AR XX XXX XXX X XXX X[ XXX XX XXX XXX XX XXX XXX XXX XXX XXX XXX XX X[ X X
XXX XXX XXX [X]X[X[>X|X][X XX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX X XXX XX XXX XX XXX XXX X
XXX XXX PX XX XXX XXX [X]X[X[X]X
XXX XX XXX X XXX XXX [X]X[X[X]X
XAX XXX X PX XX XXX [ XXX [ X| X[ X[X]|X
x X x XXX [X]|X
XXX XX XXX X XXX XXX [X]X[X[X]X
XXX XXX PX XX XXX XXX [X]X[X[X]X
XXX XXX PX | XX [ X)X X[ X X[ X[ X| X[ X[X]|X
X X X XX | X [X]|X
XXX XXX XXX XXX > XX XX XX XXX X|X[X]|X[X|X]|X][X
XXX XXX XXX [X]X[X > | XX XX XXX XIX|X|X[X]|X[X|X]|X][X
XXX XXX XXX [X]X[X[>|X][X XX XXX XIX|X|X[X]|X[X|X]|X][X
x XX X | XXX by x XX XXX [XIX|X|X[X]|X[X|X]|X]|X
XXX XXX XXX XXX > | XX XXX XX X[ X XX XX XXX X|X[X]|X[X|X]|X][X
XXX XXX XXX XXX > | XX XXX XX XX XX XX XXX X|X[X]X[X|X]X][X
XXX XXX XXX [X]X[X[>X|X][X XXX |[X]|X XX XX XX XXX XX [X]|X[X|X]|X][X
x XX X | XXX by x X | X XX XXX XIX|X|X[X]|X[X|X]|X][X
XX XXX XXX X [ X XXX X[ X[X]|X[X[X]|X
XXX XXX PX XXX XXX XXX | X [X[X]X
XXX XXX XXX [X]X[X[> | XX XXX [X|X XXX XXX XXX XXX XX XXX DX XXX X XXX XXX XXX XXX XXX XXX [ XX | X
XXX XXX XXX [X]X[X[>|X][X XXX [X]|X DX X X [ ]| <] [ > [ <] < XX [ [ D)< B [ [ DX < ] XXX X XXX XXX XXX XXX X[ XX X
x XX XX XXX | x XX |X[|X X x| x| x|x]x|x]|x|X]|x X | x| X X[ x|X XXX XXX XX XX XXX XXX [X|X|[X[X]X
x x x XXX | x x x XXX [X|X[X[X]|X x x X | X XXX XXX XPX XXX XXX X[X]|X[X]|X]|X]|X
DX XXX XXX XXX XX XXX XXX XXX XX XXX X XXX XXX X XXX XXX XPX Y X XA XX XXX PX XX [ XX X [ X X[ X [ X X[ X[X]|X
XX XXX XXX XXX | XXX XXX XX XXX XXX X XX XXX XXX XXX XXX X XXX 5% | XY XXX XXX XXX XXX XXX XXX XX X
XXX XXX XXX XX | XXX XXX XXX XX XXX XX XXX XX XXX XXX XXX XX KA XXX XXX XX XXX XXX XXX XXX XX
XXX XXX XX XXX X | XXX XXX XXX XX XXX X XXX XX XXX XXX XXX XX XXX XXX XXX XXX XXX XXX XXX XX
™~ ~ < < o~ o~ -
| | | | | 1! |
—lo|~|o]+ of+ of-|g|-|of-|o|n]|o|~
o|lo|o|o|s oo olo|¢|lo|lo|o|o|olo]s
SIS S 5] > > > Y
RIEIEIEIE o|® HEIEIEIBIEIBIEEIE
afla1ala)a i a3l a3l ala|ala
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hv06 XXX XX [ X[ X XXX XX X[ X [XIX] XXX X[ X|X
hv07 XX XXX [ X[ X XXX XX X[ X [XIX] XXX X[ X|X
hv08 XXX XX [ X[ X XXX XX X[ X [XIX] XXX X[ X|X
TTSI tts1 XX XXX X[ X | X PXIXPXX] X XX X[ X [X|X] XXX X[ X|X
tts2 XX XXX [ X[ X X PXIXEX XX XX X[ X [XIX] XXX X[ X|X
tts3 XX XXX X[ X X PXIXIX XX XX X[ X [XIX] XXX X[ X|X
tts4 XX XXX [ X[ X X PXIXPXX] X XX X[ X [XIX] XXX X[ X|X
tts5 XX XXX X[ X | X PXIXPXX] X XX X[ X [XIX] XXX X[ X|X
tts6 XX XXX | X[ X | X PXIXPXX] X XX X[ X [X|X] XXX X[ X|X
tts7 XX XXX X[ X X PXIXEXX] X XX X[ X [XIX] XXX X[ X|X
tts8 XX XXX [ X[ X X PXIXEXX] X XX X[ X [XIX] XXX X[ X|X
Algorithmic |sy001 X[ X[ X|X XXX
Synthesis
sy002 X XXX X[X[X
sy003 X XXX X[X[X
sy004 X XXX XXX
sy005 XX X[X
sy006 X X
sy007 X XXX X[X[X
sy008 XX XX
sy009 X X
sy010 XX XX XXX
sy011 X XXX X[X[X
sy012 X XXX X[X[X
sy013 X XXX X[X[X
ER AAC LQ |er_al10_ep0 >71>3]|>3|>3|>7|23[>3[>3 >3] X |>3
er_al10_ep1 >7(>3|=3|>3(>7]23(>3|>3 >3] X |>3
er_al10_ep3_crc01_08 XX XXX XXX XXX
er_al10_ep3_crc01_22 XXX X[ XX XX XXX
er_al12_ep0 >712>3123|>3|>7|>3(>3(>3 >3] X |>3
er_al12_ep1 >7231>3|>3|>7|>3(>3(>3 >3] X |>3
er_al15_ep0 27|23]|23|23|27|23(=3(=3 >3] X |23
er_al15_ep1 N >7123|23|23|27|23(=3(=3 >3] X |23
er_al15_ep3_srcpc01_0 \’\-‘ x [ x[x]x X
8 \&‘
er_al15_ep3_srcpc01_4 &\ XXX X
8
er_al18_ep0 \v >71>3|>3|>3|>7|>3(>3(>3 >3] X |>3
er_al18_ep1 ,.\ >7(>3|>3|>3(>7|>3(>3|>3 >3] X |>3
er_al18_ep3_crc02_11 ,.\\ XXX X|X]|X[X|X XXX
er_al18_ep3_crc02_24 \)f X[ X[X XXX X[ X[X
er_al18_ep3_srcpc02_1 § . X|X[X[X X
1 N
er_al18_ep3_srcpc02-6 _)
4
er_al21_ep0 >7(>3|>3|>3(>7|>3(>3|>3 >3] X |>3
er_al21_ep1 >71>3]|>3|>3|>7|>3(>3(>3 >3] X |>3
er_al21.ep3./crc03_12 X[X[X[IX|X]|X|X[X X[ XX
er_al2™\.ep3_crc03_32 X[ XX X[ XX X[ XX
ef_al23_ep0 >7123|23|23|27|23(=3(=3 >3] X |23
eral23_ep1 >7(>3|>3|>3(>7|>3[>3|>3 >3] X |>3
er_al23_ep3_crc04_16 XXX X[X]X]|X[X X[X|X]|X
er_al23_ep3_crc04_44 X[ XX X[ XX X[X|X]|X
er_al26_ep0 >71>3]|>3|>3|>7|>3(>3(>3 >3] X |23]| X
er_al26_ep1 >71>3]|>3|>3|>7|>3(>3(>3 >3] X |=3]| X
er_al26_ep3_srcpc03_1 X([X] XX XX
2
er_al26_ep3_srcpc03_8 X
8
ER AAC er_ap10_ep0 >71>3|>3|>3|>7|>3(>3(>3 >3| X |>3| X |26(>3]|>3[>6]|>3
LTP
er_ap10_ep1 >7(>3|>3|>3(>7|>3(>3|>3 >3( X |=3| X |26(>3(>3(>6]>3
er_ap14_ep0 >71>3|>3|>3|>7|>3(>3(>3 >3| X |>3| X |26(>3]|>3[>6|>3 (>
er_ap14_ep1 >71>3]|>3|>3|>7|>3(>3(>3 >3| X |>3| X |26(>3]|>3[>6]|>3 (>
er_ap14_ep3_srs02_12 XX X]|X XX XX
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er_ap14_ep3_srs02_32 X[ X|X XX X
er_ap27_ep0 >7123]|23|23|27|23(=3(=3 >3] X |23| X >3|>3 >3
er_ap27_ep1 >71>3|>3|>3|>7|>3(>3(>3 >3] X |>3]| X >31>3 >3|>
er_ap27_ep3_srcpc04_ X|X[X[X X[ X X
16
er_ap27_ep3_srcpc04_ X
96

ER AAC LD |er_ad100_ep0O >3|>3 >3|23]23| X [=3[ X |>6(>3(=3]|>6|>3
er_ad100_ep1 >3|>3 >3|23]23| X [=3[ X |>6(>3(>3]|=6|>3
er_ad103_ep0 >3|>3 >3|>3]>3| X [>3[ X |>6(>3(>3|>6|>3
er_ad103_ep1 >3|>3 >3|>3]>3| X [>3[ X |>6(>3(>3(|>6|>3
er_ad107_ep0 >3|>3 >3|23]23| X [=3[ X |>6(>3(=3]|=6|>3
er_ad107 ep1 >3|>3 >3|>3]>3| X [>3[ X |>6|>3[>3]|>6|>3
er_ad10p_ep0 >3|>3 >3|>3]>3| X [>3[ X |>6(>3[>B|>6]>3
er_ad10p_ep1 >3|>3 >3|>3]>3| X [>3| X |>6|>8]=B |>6|>3
er_ad11p_ep0 >3|>3 >3|>3]>3| X [>3| X1>6/>3(>B|>6]>3
er_ad11p_ep1 >3|>3 >3|23]23| X (>3 X |26(>3 (=B |=6]|=>3
er_ad11{_ep0 >3|>3 >3|23]23| X[=8] X |>6(=3 (=B |=6]|=3
er_ad11{_ep1 >3|>3 >3|>3]>3| X 1=3| X |>6(>3|>B|>6]>3
er_ad11p_ep0 >3|>3 >3|>3)23} X [>3[ X |>6(>3|>B|>6]>3
er_ad11p_ep1 >3|>3 >3(231>3| X [>3[ X |>6(>3|>B|>6]>3
er_ad11p_ep3_srs01_1 X | X XX X[ X
6
er_ad11p_ep3_srs01_4 XX X[ X X
4
er_ad20p_ep0 >3 >31>3| X |>3| X >3|>B >3
er_ad20p_ep1 >3 >31>3| X |>3| X >3|>B >3
er_ad20p_ep0 >3 >3]23| X |23| X >3|>B >3
er_ad20p_ep1 >3 >3]23| X |23| X >3|>B >3
er_ad20p_ep3_srs03_0 X XX X
8
er_ad20p_ep3_srs03_4 X XX X
8
er_ad21§_ep0 >3 >31>3| X |>3| X >3|>B >3
er_ad21ft_ep1 >3 >3]23| X |23| X >3|>B >3
er_ad21$_ep0 Sle >3 >3]23| X |23| X >3|>B >3
er_ad218_ep1 Q >3 >3]23| X |23| X >3|>B >3
er_ad21B_ep3_srs04_1 \Q X X | X X
1 |}
er_ad218_ep3_srs04_6 g X

ER AAC|er_ac11]_ep0 . XXX X[ XX XX X]|X X X

scalable N
er_ac11]_ep1 (N\\‘ X[ X[X XXX X[X|X]|X X X
er_ac11]_ep3_cplx01 = X[ X|X X[ X X
er_ac118_ep0 | X X
er_ac118_ep1 ‘t\ X X
er_ac119_ep0 Layer Os|s X[X[X[X]X]|X|X[X X[X[X[X]X]X X[ X
1
er_ac119_epO(Layer 2- XXX X|X]|X[X|X X[X|X]|X X X
3
er_ac119_ep! Layer0-1 XIX XXX X[X[X XX X[X]|X]X X|X|X
er_ac119_ep1 Layer 2- XXX X|X]|X[X|X X[X|X]|X XX XX
3
er_ac121_ep0 XXX XXX XX XX XX XX
er_ac123_ep0 XXX XXX XX X]|X XX XX
er_ac123_ep1 XXX XXX XX X]|X XX XX
er_ac123_ep3_cplx02 X[ XX X[ X XX
er_ac211_ep0 Layer 0 XXX X|X|X[X|X XXX XXX X[X]X[X
er_ac211_ep0 Layer 1 XXX XXX XIX[X]XIX[X[X]|X[X]X
er_ac211_ep0 Layer 2 XXX XXX X[X|X]|X XX XX
er_ac211_ep1 Layer O XXX X|X]|X[X|X XXX XIX[X[X]|X[X]X
er_ac211_ep1 Layer 1 X[ XX X[ XX XXX X|X]|X]X]|X]|X]|X
er_ac211_ep1 Layer 1 X[ XX X[ XX X[ X|X]|X X[ X XX
er_ac211_ep3_cplx03 XXX X|X|X[X|X XXX XXX X[X]X[X
Layer O
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er_ac211_ep3_cplx03 XXX XX X|X|X
Layer 1
er_ac211_ep3_cplx03 XXX X[ XX X[ X|X]X X[ X XX
Layer 2
er_ac221_ep0 Layer 0 XXX X[X]|X[X]X XX X[ XIX[X[X[X]X]X
er_ac221_ep0 Layer 1- X[IX[X[IX|X]|X|X[X X[X|X]|X X[ X XX
2
er_ac221_ep1 Layer 0 XXX X[X]|X[X]X XX X[XIX[X[X[X]X]X
er_ac221_ep1 Layer 1- X[IX[X[IX|X]|X|X[X X[X|X]|X X[ X XX
2
er_ac221_ep3_cplx04 X[X[X[X]X]|X]|X]|X XX X[ XIX[X[X[X]X]X
Layer O
er_ac221_ep3_cplx04 XX XX X X XX
L 4
J
er_ac221_ep3_cplx04 XXX X[X]|X[X]X X[ X]X X[ X XX
Layer 2
er_ac311_ep0 X[ X]|X X[ XX X\ %] X X[ X XX
er_ac311_ep1 X[ X]|X X[ XX XXX X[ X XX
er_ac311_ep3_cplx05 XXX XXX XXX XX XX
Layer O
er_ac311_ep3_cplx05 X[ XX X XX
Layer 1-2
er_ac321_ep0 Layer 0 XXX X[X[X X[ X]|X X[ X[X[X]X]X
er_ac321_ep0 Layer 1- X[ XX X[ XX X[ XX X[ X XX
2
er_ac321_ep1 Layer 0 XXX X XN XXX X[ X|X|X|X]|X
er_ac321_ep1 Layer 1- X[ XX XXX X[ XX X[ X XX
2
er_ac321_ep3_cplx06 XX X% X[ XX X[ X]|X XX XX
Layer O
er_ac321_ep3_cplx06 X[ XX X XX
Layer 1-2
ER TwinvVQ |er_tv01_ep0 XXX X[ X[X[X]X]X
er_tv01_ep1 XXX X[ X[X[X]X]X
er_tv01_ep2 8 X X|X|X
er_tv02_ep0 L] x| x| x| kIx[x]x[x]x|x
er_tv02_ep1 R x[x[x x[x[x[x]x]x
er_tv02_ep2 T X X [ x]x
ER BSAC | |er_bs01_ep0 ~ X[ X >6(<6(<6
er_bs01_ep1 ) XX >6|<6[<6
er_bs01_ep2 1C) X >6|<6(<6
er_bs02_ep0 d j_,~‘ x| x >6|<6[<6
er_bs02_ep1 1] x| x >6|<6[<6
er_bs02_ep2 NS X >6(<6[<6
er_bs03_ep0 ) XX XX
er_bs03_ep1 XX XX
er_bs03_ep2 X XX
er_bs04_ep@ X[ X X[ X
er_bs04_ep1 XX XX
er_bs04-ep2 X XX
er bs05_ep0 XX XX
er\bs05_ep1 X[ X X[ X
er_bs05_ep2 X[ X XX
er_bs06_ep0 XX XX
er_bs06_ep1 XX XX
er_bs06_ep2 X | X X | X
ER CELP |er_ce00_ep0 XXX XXX XX PXX] X XXX X XXX X)X
er_ce00_ep1 XXX XXX XX PXX] X XXX X XXX X)X
er_ce00_ep2 X[X] XX X|X[ X [ X XX
er_ce01_ep0 XA XXX XXX XXX X XXX X XXX X)X
er_ce01_ep1 XXX XXX XX PXX] X XXX X XXX X)X
er_ce02_ep0 XXX XXX XX PXX] X XXX X XXX X)X
er_ce02_ep1 XXX XXX XX PXX] X XXX X XXX X)X
er_ce02_ep2 X([X|[X]X X([X] X [ X X[ X
er_ce03_ep0 XXX XX XX XXX X XXX X XX X X)X
er_ce03_ep1 XXX XXX XX PXX] X XXX X XXX X)X
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er_hi05_ep0 XX X
er_hi06_ep0 XX X
er_hi07_ep0 X[ X X
er_hi10_ep0 X | X X
er_hi11_ep0 XX X
er_hi12_ep0 XX X
er_hi13_ep0 XX X
er_hi14_ep0 X[ X X
er_hi15_ep0 X[ X X
er_hi16_ep0 XX X
er_hi20_ep0 XX X
er_hi21_ep0 X[ X X
i :n X 1 X
er_hi23_ep0 X[ X
er_hi24_ep0 X X
er_hi25_ep0 X)| X
er_hi26_ep0 X | X
er_hi26_ep1 X[ X

er_hi26_ep3_crc

er_hi26_ep3_fec

S XXX X XX XX X XX X XX X XXX X XX X2 3< [ X X XX XX XX XX XX XX XX XX XX X

er_hi27_ep0 XX

er_hi27_ep1 X | X

er_hi27_ep3_crc

er_hi27_ep3_fec

er_hi28_ep0 XX

er_hi28_ep1 XX

er_hi28_ep3_crc

er_hi28_ep3_fec

er_hi29_ep0 XX

er_hi29_ep1 XX

er_hi29_ep3_crc

er_hi29 ep3_fec b

er_hi30_ep0 L X

er_hi31_ep0 171 X
ER er_pa00_ep0 . z* X[ X[X
Parametric \\\

er_pa01_ep0 Na) X[ X[X

er_pa02_ep0 < ~ X[ X[X

er_pa03_ep0 e X|X|X
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6.12.2 Systems

Table 105

Object type

file name

Main Scene
Graph Profile

Audio

Scene
Graph
Profile

3-D Audio
Scene Graph
Profile

Level

2

AudioSource
Sound2D

and

x
x
x

X

x

x

Ay

X IX [ X | X|[*

X X X [X]f>

XX X | X|[*

\udioSource
Sound

and

X |IX [ X | X [ XX
XX [ X [ X [X]fX
XX [ X [ X [X]fX

XLQ;

\udio Switch

x
x

Audio Mix
Conversion

and SR

X X X | X [ X |X[X
X X |IX | X [ X |X [X

“e\?
X [ X k)p

x
x
x
x

)><><
")

Audio FX

A
><><><><></\%><><><><><><

xx%
q
< < [ =

DirectiveSound

AABPhy3

|AABPhy4

AABPhy5

AABPhy6

AABPhy7
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7 DMIF
7.1 |Introduction

This ¢lause of ISO/IEC 6-4 defines compliance to Delivery Multimedia Integration Framewonk (DMIF) part
6 stapdard in 2 steps; the static review and the dynamic review of an implementation as defingd in ISO/IEC
9646 ConformanQIesting standard. The static review requirements are specified in subclayse 7.2 in the
form pf Protoc lementation Conformance Statement (PICS) proforma. The abstract test cases used for
dynarhic revi Q}re described in subclause 7.3.

A PICS \(h) h conforms to this specification shall be technically equivalent to the ISO puplished PICS
profonln\ nd shall preserve the numbering and ordering of the items in the ISO PICS proforma.

A PICS which conforms to this part of ISO/IEC 14496-4 shall:

a) Describe an implementation which conforms to ISO/IEC 14496-6,

b) Be a conforming PICS proforma, which has been implemented in accordance with the instruction for
completion given in this clause.

¢) Include the information necessary to uniquely identify both the supplier and the implementation.

This standard does not specify all the requirements with which terminal equipment intended for use in
conjunction with multimedia information retrieval services has to comply. In particular, this standard does not
specify (lower layer) protocols to be used to deliver/transport DMIF signalling protocol data units. Neither does
it specify requirements related to safety, protection, and electromagnetic compatibility (EMC) of the
equipment, nor regulatory requirements with which such equipment may be required to comply.
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7.2 The PICS

This part of ISO/IEC 14496-6 conformance defines a Protocol Implementation Conformance Statement (PICS)
proforma for the detailed expression of the conformance requirements of ISO/IEC 14496-6. The PICS
proforma is in compliance with the relevant requirements, and in accordance with the relevant guidance for a
PICS proforma, given in ISO 9646-2. The PICS proforma is a document in the form of a questionnaire
designed for a given protocol by the protocol specifier. Prior to testing, the supplier or implementor of SUTs or
IUTs should complete the PICS proforma by marking the capabilities and options which have been
implemented and those that have not been implemented. CONNECTSs to the PICS proforma are usually a
simple YES, NO, NA (No CONNECT required), an exact value or a range of values. When a PICS proforma is
completed, it becomes a PICS. The PICS is then used to evaluate the static conformance of an IUT and as a
basis that the test suite specifier uses to develop the conformance abstract test suite (ATS). The PICS for
each IUT cah also help the test operator or the test Taboratory o choose appropriate test cases Jto be
executed.

The DMIF spgecification covered by the PICS proforma is a collection of Interface and protocol tol accomplish
the control ofl channels for delivering streams. DMIF can be viewed as consisting of two broad:categolies of
functionality: DMIF Application Interface (DAI), and DMIF Signalling messages.

7.2.1 Global statement of conformance
Table 106 — DMIF

Item Dpes the implementation Condition for status Status ISO/IEC 14496-6 Implemented|?
Number s ort ... reference
“ PP Y=Yes, N=No
n/a=not
applicable
Fu1 DAI Required for uniform o] 10.3

stream delivery in remote
interactive, broadcast and
file access
implementations

Fu2 DP Required for all cm 13.1
interactive operations
only

Fu3 Q2931 (DMIF Extensions) Required when ATM cm 13.3

Q.2931 is used
complemented with DS

m. It is mandatpry to support

c:m It is manddtory to support in specific.instances

7.2.2 DMIFiApplication.nterface
7.2.21 DA| Conformance

In DMIF V1 the DAl is specified as a semantic interface, and no constraint on the syntax or langudge or
operating sygtetm is imposed. However, any conformance testing of DAI shall account for the realisafjon of
DAl on a specifi ifi : i ifi hat is
instrumental to the execution of the conformance tests.

The DAI is the same on all DMIF terminals whether the terminal is operating in a client or server role or it is
profiled as

e Broadcast only

e File System only

e Interactive only

e any combination of the above

The DAl is not a mandatory conformance point.

214 © ISO/IEC 2004 — Al rights reserved


https://iecnorm.com/api/?name=e381b2db63494d85a5b8adebf3eec714

7.2.2.2 Primitive support for DAI

Table 107 —DAI Primitives

ISO/IEC 14496-4:2004(E)

Item DAI Primitives ISO/IEC | Condition | Status | C++ DAI API

Does the system support 14496-6 | for the
y pport... reference | status

Pr1 DA_ServiceAttach (In) 10.4.1 DAI m 722411

Pr1.1 DA_ServiceAttach (Out) 10.4.1 Pr1 m 722414

Pr2 DA_ServiceAttachCallback (In) | 10.4.2 DAI m 722412

Remote

Pr2.1 DA_ServiceAttachCallback 10.4.2 Pr2 m 7.2.2:41.B
(Out)

Pr3 DA_ServiceDetach (In) 10.4.3 Pr1 m 72241p

Pr3.1 DA_ServiceDetach (Out) 104.3 Pr3 m 722418

Pr4 DA_ServiceDetachCallback 104.4 Pr2 m 722416
(In)

Pr4.1 DA_ServiceDetachCallback 104.4 Pr4 m 7.2241F)
(Out)

Pr5 DA_ChannelAdd (In) 10.4.5 Rr1 m 7.2.2.4.2

Pr5.1 DA_ChannelAdd (Out) 10.4.5 Pr5 m 722424

Pr6 DA_ChannelAddCallback (In) | 10.46 Pr2 m 7.2242p

Pr6.1 DA_ChannelAddCallback 10.4.6 Pr6 m 722428
(Out)

Pr7 DA_ChannelDelete (In) 104.7 Pr1 m 7.2242pb

Pr7.1 DA_ChannelDelete (Qut) 104.7 Pr7 m 722428

Pr8 DA_ChannelDelete€allback 10.4.8 Pr2 m 722426
(In)

Pr8.1 DA _ChannelDeleteCallback 10.4.8 Pr8 m 7.224.2F
(Out)

Pro DA.(UserCommand (In) 10.4.9 Pr5 m 7.2.2.4.3

Pro.1 DA UserCommandCallback 10.4.10 Pr5 m 7.2243p
(In)

Pr10 DA_Data (In) 10.4.11 Pr5 m 722441

Pr40.1 DA_DataCallback (In) 10.4.12 Pr5 m 72244p
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7.2.2.3 Parameter support for DAl Message Primitives

Table 108 — DAI Parameters and equivalent C++ API to DMIF syntax

Item Parameter ISO/IEC 14496-6 | Condition for Status C++ API to DMIF Syntax
reference the status
DA_ServiceAttach Group
Par1 URL Annex C m URL
Par2 uuDatalnBuffer 10.3 m uuData
Par3 uuDatalnLen 10.3 m uuDatalLength
Par4 serviceSessionld 10.3 m ServiceSessionlD
Par5 uuDataOutBuffer 10.3 m uuData
Par6 uuDataOutlLen 10.3 m uuDatalLength
DA_ServiceAttachCallback Group
Par7 serviceSessionld 10.3 m ServiceSessionlD
Par8 serviceName 10.3 m ServiceName
Par9 uuDatalnBuffer 10.3 m uuData
Par10 uuDatalnLen 10.3 m uuDatalLength
Par11 Response 10.3 m Response
Par12 uuDataOutBuffer 10.3 m uuData
Par13 uuDataOutLen 10.3 m uuDatalLength
DA_ServiceDetach Group
Par14 serviceSessionld 10.3 m ServiceSessionlD
Par15 reason 10.3 m Reason
Par16 Response 10.3 m Response
DA_ServiceDetachCallback-Group
Par17 serviceSessionld 10.3 m ServiceSessionlD
Par18 reason 10.3 m Reason
Par19 Response 10.3 m Response
DA_ChannelAdd Group
Par20 serviceSessionld 10.3 m ServiceSessionlD
Par21 channelHandle 10.3 m ChannelHandle
Par22 qosDescriptor 10.2.5 m QoS _Info
Par23 direction 10.3 m Direction
Par24 uuDatalnBuffer 10.3 m uuData
Par25 uuDatalnLen 10.3 m uuDatalength
Par26 Response 10.3 m Response
Par27 uubataOutBuffer 10.3 m uuData
Par28 uuDataOutl an 103 m uubDatal nngfh
DA_ChannelAddCallback Group
Par20? serviceSessionld 10.3 m ServiceSessionlD
Par21? channelHandle 10.3 m ChannellD
Par22? gosDescriptor 10.2.5 m QoS_Info
Par23? direction 10.3 m Direction
Par24? uuDatalnBuffer 10.3 m uuData
Par25? uuDatalnLen 10.3 m uuDatalLength
Par26? Response 10.3 m Response
Par27? uuDataOutBuffer 10.3 m uuData
Par287? uuDataOutlLen 10.3 m uuDatalLength
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DA_ChannelDelete Group
Par29 channelHandle 10.3 m ChannellD
Par30 reason 10.3 m Reason
Par31 Response 10.3 m Response
DA_ChannelDeleteCallback Group
Par32 channelHandle 10.3 m ChannellD
Par33 reason 10.3 m Reason
Par34 Response 10.3 m Response
DA _Data
Pa||35 channelHandle 10.3 m ChannellD
Pa||36 streamDataBuffer 10.3 m Data
Pai37 streamDatal.ength 10.3 m Datalen
DA_DataCallback

Paf38 channelHandle 10.3 m ChannellD
Pa||39 streamDataBuffer 10.3 m Data
Pai40 streamDatal egth 10.3 m Datalen
Paf51 errorFlag 10.3 m ErrorFlag

7.2.24 DAI Syntax for conformance testing

A DA| syntax is specified to enable the conformance testingi/The DAI primitives are specified in| ANSI C++ in
the following subclauses.

7.2.24.1 Service primitives
7.2.24.1.1 DAI_ServiceAttachReq

nction is called by the application to request the initialisation of a service session with the remote peer
specified by the [ URL] parameter. The userimay provide additional information in the [ uuDatja] field. This
ation is opaque to the DMIF layer andis only consumed by the peer user.

int DAl _ServiceAttachReq (const char%* ) URL,
const, (BYTE* uuData, DWORD uuDat alength);

Parameters

[URL] A zero-terminated character string representing the service and its location. See Annek C for URL-
Format. The URL itself is~Case-insensitive.

[uuDgta] Pointer to the.user Data in case the user needs to transfer additional information. If no| Data is sent,
its value should besequal to NULL.

[uuDdtaLength] The length of the provided Data. If no Data is sent, its value should be equal to z¢ro.

Return Values

If the] DMIF Service accepts a request, the return value is RESULT OK. Otherwise, it returrfs one of the
following error codes.

NO_MORE_SESSIONS_SUPPORTED: This value indicates that a memory allocation failure occurred. In this
case, the user should release a pre-established service session by calling the DAI_ServiceReleaseReq
function and then try again.

CONNECTION_REFUSED: This value indicates that the attempt to connect to the destination address failed.
WRONG_SERVICE: Requested URL is not addressed to this service.
7.2.2.41.2 DAI_ServiceAttachind

This function is called by the DMIF layer to notify the application of the service session request invoked by the
peer entity via the DAl _Ser vi ceAt t achReq function. DMIF assigns a local unique service session identifier
value and copies it into the [ Ser vi ceSessi onl D] parameter. The application should save this value and
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always refer to it in subsequent interactions with the DMIF concerning this service session, like Data channel
establishment.

voi d DAl _ServiceAttachl nd (DWORD Servi ceSessionl D, const char* ServiceNang,
const BYTE* uuData, DWORD uuDatalength);

Parameters
[ServiceSessionlD] Identifies the service session identifier.
[ )

[ Servi ceName] A zero-terminated character string representing the service name.

[uuData] If the user specified additional Data in the DAI_ServiceAttachReq function, this parameter points to
them.

[uuDatalLengih] If the [Data] parameter contains valid Data, this parameter identifies the bytes of the regeived

Data. Otherwjse it is equal to zero.

7.2.2.41.3 DAI_ServiceAttachRsp

This function| is called by the application as a Response to the DAl _Servi ceAttachlnd function. The

[ Servi ceSgssi onl D] value should be equal to the [ Servi ceSessi onl D] value”provided by the

DAl _Servi geAt t achl nd function. If the user decides to accept the service activation/with the remote| peer,

the [ Response] value should be equal to RESPONSE_OK, otherwise to RESPONSE_ERROR. The user may

also provide @dditional information in the [ uuDat a] field. This information is opaque to the DMIF layer and is

only consumed by the peer user requesting the service.

int DAl _ServiceAttachRsp (DWORD Servi ceSessionl D, «const BYTE* uuDat a,
DWORD uubat aLength, WORD Response) ;

Parameters

[ServiceSess|onlD] Identifies the service session identifier.

[Data] Points|to the user Data in case the user needs to transfer additional information. If no Data is spefified,

its value shodld be equal to NULL.

[uuDataLength] The bytes of the provided Data. If no Data'is defined, its value should be equal to zero.

[Response] Identifies the Response value (RESPONSE_OK or RESPONSE_ERROR).

Return Values

If no error ocgurs it returns RESULT_OK. Othlerwise, it returns one of the following error codes.

INVALID_SEBSION_ID: This value indicates that the user specified an invalid service session identifier [in the

[ServiceSess|onlID] parameter.

DMIF_INTERNAL_ERROR: Thisalue indicates that an error, possibly related to memory allocation, oc¢urred

in the DMIF layer. In this case the user must close the application.

7.2.2.41.4 DAI_ServiceAttachCnf

This function| is called by the DMIF layer to reply to the original DAl _Ser vi ceAt t achReq functior]. The

[ Response]| parameter contains the Response code as specified by the peer user i the

DAl _Servi geAt.t-achRsp function. In case of a positive Response the service initiation phase is completed

successfully. In'this case DMIF assigns a locally significant unique service session identifier value and ¢opies

it in the [ Ser vi ceSessi onl D] parameter. The application should save this value and always refer to it in

subsequent interactions with the DMIF concerning this service session, like Data channel establishment.
voi d DAl _ServiceAttachCnf (U NT ServiceSessionl D, WORD Response,

Parameters

const char* Servi ceNane,
const BYTE* uuData, DWORD uuDatalength);

[ServiceSessionlD] Identifies the service session identifier.

e [Respon

[ Servic

218

se] ldentifies the Response value (RESPONSE_OK or RESPONSE ERROR).

eNane] A zero-terminated character string representing the service name.
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e [uubDat a] If the user specified additional Data in the DAl _Ser vi ceAt t achRsp function this parameter
points to them.

e [uubDat aLengt h] If the [uuData] parameter contains valid Data, this parameter identifies the bytes of
the received Data. Otherwise, it is equal to zero.

7.2.2.41.5 DAI_ServiceDetachReq

This function is called by the application to detach a service session identified by the [ Ser vi ceSessi onl D]
parameter.

i nt DAl _ServiceDetachReq (DWORD Servi ceSessi onl D, WORD Reason);

Parameters

[ServiceSessionID] Identifies the service session that is going to be terminated.

[Readon] Identifies the reason for the service session termination. Default value is REASON_OK
Return Values

If no grror occurs it returns RESULT_OK. Otherwise, it returns one of the following«error codes.

INVALID_SESSION_ID: This value indicates that the user specified an invalid service session identifier in the
[ServiceSessionlID] parameter.

7.2.24.1.6 DAI_ServiceDetachind

This function is called by the DMIF to inform the application that the termination of a service session identified
by the [ServiceSessionID] parameter is requested by the jpeer entity. The [reason] parameter is the one
specilied by the peer user in the DAI_ServiceDetachReq fufiction.

voi d DAl _Servi ceDetachl nd (DWORD Ser vi CeSessi onl D, WORD Reason);

Parameters

[ServiceSessionlID] Identifies the service sessionthat is going to be terminated.

[Readon] Identifies the reason for the servicé’session termination. Default value is REASON_OK
7.2.21:1.1.7 DAI_ServiceDetachRsp

This function is called by the application as a response to the DAl _Ser vi ceDet achRsp function. In case of a
positiye response, DMIF frees all,;resources used for this service session.

i nt |DAl _Servi ceDet achRsp ( DWORD Servi ceSessi onl D, WORD Response);

Parameters
[ServiceSessioniD] Identifies the service session that is going to be terminated.
[Resgdonse]ldentifies the response value (RESPONSE_OK or RESPONSE_ERROR).

Retunn Values

If no

INVALID_SESSION_ID: This value indicates that the user specified an invalid service session identifier in the
[ServiceSessionlD] parameter.

DMIF_INTERNAL_ERROR: This value indicates that an error, possibly related to memory allocation, occurred
in the DMIF layer. In this case, the user must close the application.

7.2.2.41.8 DAI_ServiceDetachCnf

This function is called by the DMIF in reply to the original DAl _Servi ceDet achReq function. The
[ Response] parameter is the one specified by the peer user in the DAl _Ser vi ceDet achRsp function. In
case of a positive response, DMIF frees all resources used for this service session.

voi d DAl _Servi ceDet achCnf (DWORD Servi ceSessi onl D, WORD Response);
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Parameters

[ServiceSess

ionlD] Identifies the service session that is going to be terminated.

[Response] Identifies the response value (RESPONSE_OK or RESPONSE_ERROR).
7.2.2.4.2 Channel primitives

7.2.2.4.21

DAI_ChannelAddReq

This function is called by the application to request the establishment of one end-to-end transport channel in
the context of a particular service session identified by the [ Ser vi ceSessi onl D] value. Each channel is
requested by providing an optional QoS descriptor, a direction parameter for the Data flow ( UPSTREAM
DOMNSTREAM Bl DI RECTI ONAL) and optional additional information for that requested channel in the

direction it sh
int DAl _

Parameters
[ServiceSess
[direction] In

[uuData] Poi
channel. If nd

[uuDataleng
[QoS_Info] T
The QoS_De

The decision
are no specif

Return Valués

If no error oc

INVALID_SE
[ServiceSess

NO_MORE_(
QOS_UNSPE

NOT_SUPP(Q
requesting a

igld. This information is opaque to the DMIF layer and is only consumed by the peer user.Ir

h
?I\e QoS_Descriptor structure is used to spegify’the QoS requirements of the requested char

M direction, that means the Data flow originates from the side that requested the\cH

uld contain zero values.

annel AddReq ( DWORD  Servi ceSessi onl D, DWORD,\V di r ect
const struct QS _Descri pt on* QS |
const BYTE* uuData, DWORD uuDatalLength);

onlD] Identifies the service session identifier.
icates the Data flow direction (UPSTREAM, DOWNSTREAM or BIDIRECTIONAL).

ts to the user Data in case the user needs to transfer additional information for the reqy
Data is specified, its value should be equal to NULL.

] The bytes of the provided Data. If no Data is. defined, its value should be equal to zero.

scriptor is described in Annex A.5

whether to use existing resources aor 1o create a new channel, depends on these values. If
c QoS requirements it is allowed to, set the parameter to NULL.

urs it returns RESULT_QK) Otherwise, it returns one of the following error codes.

SSION_ID: This valuetindicates that the user specified an invalid service session identifier
onlID] parameter.

CHANNELS SUPPORTED: This value indicates that a memory allocation failure happened
ECIFIED: This value indicates that the user did not define the [QoS_Info] parameter.

RTED-QOS: This value indicates that the user defined a QoS which is not feasib
channel within a specific service.

, the [ QS _Descri pt or] parameter should contain valid Data. In case of a DOANST

case
annel
REAM

on,
hf o,

ested

nel.

there

in the

le for

7.2.2.4.2.2

DAl ChannelAddind

This function is called by the DMIF layer to inform the application that the establishment of one end-to-end
transport channel is requested by the peer entity. This channel is requested in the context of a particular

service sess

[ Channel |1 D]

ion identified by the [ Servi ceSessionl D] value. DMIF assigns a local, unique

value

that identifies the channel that will transport and deliver the application Data. The application

should save this value and always refer to it in subsequent interactions with the DMIF concerning this channel,
like Data transfer.

voi d DAl _

220

Channel AddI nd ( DWORD Ser vi ceSessi onl D, DWORD Channel | D,
DWORD Direction, const BYTE* uuData,
DWORD uuDat aLengt h,

const struct QoS _Descriptor* qos_Info);
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Parameters

[ServiceSessionlD] Identifies the service session identifier.

[ChannellD] Identifies the channel that will deliver the application Data.
[Direction] Indicates the Data flow direction (UPSTREAM, DOWNSTREAM or BIDIRECTIONAL).

[uuData] In case the user specified additional Data in the DAI_ChannelAddReq function, this parameter points

to it.

[uuDatalLength] In case the [uuData] parameter contains valid Data this parameter identifies the bytes of the
received Data. Otherwise, it is equal to zero.

[QOS lnfol Seae-definition-in DAL ChannalAddRaa function
T g -

7.2.2L.2.3 DAI_ChannelAddRsp

This

[ Cha
DAl _
shoul
mean
DAl _
UPST

function is called by the application as a Response to the DAl _Channel Add)nd

nnel | D] value identifies the channel and should be equal to the [ Channel | D] Wvalue pr
Channel AddIl nd function. If the user accepts the channel establishment the{P Respons
 be equal to RESPONSE K, otherwise to RESPONSE ERROR. In case of ,aiDPOANNSTREAM
s the data flow originates from the side that received the channel establishment indig
Channel Addl nd function, the [ QS | nfo] parameter should cOntain valid data. In

[ uuDat a] field for the requested channel. This information is opaquete\the DMIF layer and is o
by the peer user requesting the channel establishment.
i nt (DAl _Channel AddRsp ( DWORD Ser vi ceSessi onl D, DWORD Channe
WORD Respons€, const struct
QS Descriptor* QS Info,
const BYTE* uuData, DWORD uubDat aleng
Parameters
[ServiceSessionlD] Identifies the service session-identifier.
[CharlnellD] Identifies the channel that will-deliver the application Data.
[Resgonse] Identifies the Response value (RESPONSE_OK or RESPONSE_ERROR).
[QoS] Info] See definition in DAI_.ChannelAddReq function.
[uuD4ta] Points to the user data in case the user needs to transfer additional information.
specified, its value should be equal to NULL.
[uuD4taLength] The bytes)of the provided Data. If no Data is defined, its value should be equal tg
Return Values

If no grror occursditreturns RESULT_OK. Otherwise, it returns one of the following error codes.

INVA
[Serv

INVA

LID_SESSION_ID: This value indicates that the user specified an invalid service session id
ceSessionl|D] parameter.

unction. The
pvided by the
b] parameter
Hirection, that
ation via the
case of an

REAM direction, it should contain zero values. The user may alse“provide additional infoqmation in the

nly consumed

| D,

h);

If no data is

Zero.

entifier in the

1IN ClLIANMMEL - H=v~H t3 that +h HoAr B ifiad
uT miuivaltc o UoTl OMOCUITTCU

andle in the

CTD O uNIT N arac uic

[ChannellD] parametgr.
NO_MORE_CHANNELS_ SUPPORTED: This value indicates that a memory allocation failure occured.

QOS_

UNSPECIFIED: This value indicates that the user did not define the [QoS Info] parameter.

NOT_SUPPORTED_QOS: This value indicates that the user defined a QoS which is not feasible for

reque

sting a channel within a specific service.

DMIF_INTERNAL_ERROR: This value indicates that an error, possibly related to memory allocation, occurred

in the

© IS0/

DMIF layer. In this case, the user must close the application.
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7.2.2.4.2.4 DAI_ChannelAddCnf

This function is called by the DMIF layer to reply to the original DAl _Channel AddReq function. The
[ Response] parameter indicates if the requested transport channel is established successfully or not. In
case of success, DMIF assigns a locally significant unique value [ Channel | D] that identifies the channel
that will deliver the application data. The application should save this value and always refer to it in
subsequent interactions with the DMIF concerning this channel, like data transfer.

voi d DAl _Channel AddCnf ( DWORD Servi ceSessi onl D, DWORD Channel I D,
WORD Response,
const BYTE* uuData, DWORD uuDatalength);

Parameters
[ServiceSess|onlD] Identifies the service session identifier.

[ChannellD] Igentifies the channel that will deliver the application Data.

[Response] Identifies the response value (RESPONSE_OK or RESPONSE_ERROR).

[uuData] If tHe user specified additional data in the DAI_ChannelAddRsp function, this)parameter points to
them.

[uuDataLengih] If the [uuData] parameter contains valid data, this parameter identifies the bytes ¢f the
received datd. Otherwise, it is equal to zero.

7.2.2.4.2.5 DPAI_ChannelDeleteReq

This function| is called by the application to release a transport channel identified by the [ Channdgl | D]
parameter.

i nt DAl _Channel Del et eReq ( DWORD ChanneDI'D, WORD Reason) ;

Parameters

[ChannellD] Igentifies the channel that is going to be relgased.

[Reason] IdeItifies the reason for the channel release. Default value is REASON_OK.
Return Valués
If no error ocgurs it returns RESULT_OK. Qtherwise, it returns one of the following error codes.

INVALID_CHANNEL ID: This value jindicates that the user specified an invalid channel handle in the
[ChannellD] garameter.

7.2.2.4.2.6 PAI_ChannelDeletélnd

This function|is called by thel\DMIF to notify the application that the release of a transport channel, ideptified
by the [ Chapnel | D] parameter, is requested by the peer entity. The [ Reason] parameter is the one
specified by the peer user-in the DAl _Channel Del et eReq function.

voi d DAl |ChannelDel et el nd (DWORD Channel | D, WORD Reason) ;

Parameters

[ChannellD] Identifies the channel that is going to be released.
[reason] Identifies the reason for the channel release. The default value is REASON_OK.
7.2.2.4.2.7 DAI_ChannelDeleteRsp

This function is called by the application as a response to the DAl _Channel Del et eReq function. In case of a
positive response the application should stop delivering data over the indicated channel.

i nt DAl _Channel Del et eRsp ( DWORD Channel | D, WORD Response);

Parameters
[ChannellD] Identifies the channel that is going to be released.
[Response] Identifies the response value (RESPONSE_OK or RESPONSE_ERROR).
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Return Values
If no error occurs it returns RESULT_OK. Otherwise, it returns one of the following error codes.

INVALID_CHANNEL ID: This value indicates that the user specified an invalid channel handle in the
[ChannellD] parameter.

DMIF_INTERNAL_ERROR: This value indicates that an error, possibly related to memory allocation, occurred
in the DMIF layer. In this case, the user must close the application.

7.2.2.4.2.8 DAI_ChannelDeleteCnf

This function is called by the DMIF to reply to the original DAl _Channel Del et eReq function. The
[ Response] parameter is the one specified by the peer user in the DAl _Channel Del et eRsp function. In
case [of a positive response, the application should stop delivering data over the channel indjcated by the
[ Chahnel | D] parameter.

voi d DAl _Channel Del et eCnf (DWORD Channel | D, WORD Response) ;

Parameters

[CharlnellD] Identifies the channel that is going to be released.

[Resfonse] Identifies the response value (RESPONSE_OK or RESPONSE-ERROR).
7.2.24.3 UserCommand primitives

7.2.2.|:.3.1 DAI_UserCommandReq

This function is called by the application to notify the peger-entity that it may start sendipg data. The
[ Chapnel | D] parameter identifies the channel that will recé€ive the data from the peer entity. The content is
opaquie to DMIF.

i nt |DAI _User CommandReq ( DWORD ChannehMD, const BYTE* uuDat a,
DWORD uubDatalengt h) ;

Parameters

[ Channel | D] Identifies the channel.that will receive the data.
e [phuDat a] Pointer to the user Data:’If no Data is specified, its value should be equal to NULL.
e [

LluDat aLengt h] The bytes.of the provided Data. If no Data is defined, its value should be equal to
Z§ro.

Return Values
If no grror occurs it returns RESULT_OK. Otherwise, it returns one of the following error codes.

INVALID_CHANNEL"ID: This value indicates that the user specified an invalid channel hHandle in the
[ChannellD] parameter.

NOT |IN_DIRECTION: This value indicates that the specified channel is used only for data transrission.

DMIF| INTERNAL_ERROR: This value indicates that an error, possibly related to memory allocagion, occurred
in the Dt fayer—trthistase; the usermustclose theapptication:

7.2.2.4.3.2 DAI_UserCommandind
This function is called by the DMIF to inform the application that it may start sending Data in the channel

identified by the [ Channel | D] parameter. It is assumed that the peer entity is ready to receive them so the
application may start sending data by calling the DAl _SendDat a function.

voi d DAl _User Conmandl nd (DAORD Channel | D, const BYTE* uuDat a,
DWORD uuDat aLengt h) ;

Parameters
[ChannellD] Identifies the channel over which the application may start sending Data.

[uuData] In case the user specified data in the DAl _UserCommandReq function this parameter points to them.
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[uuDatalLength] In case the [uuData] parameter contains valid data this parameter identifies the bytes of the
received data. Otherwise, it is equal to zero.

7.2.2.4.4 Data primitives

7.2.2.4.41

DAI_SendData

This function is called by the application to start sending data in the channel identified by the [ Channel | D]
parameter. The application may start sending data only after DAl _User Cormand| nd function is called which

indicates that

the peer entity is ready to receive Data.

int DAl _SendData (DWORD Channel | D, const BYTE* Dat a,

Parameters

[ChannellD] |
[Data] points
[DataLength]

DWORD Dat aLengt h) ;

Hentifies the channel over which the application sends data.
fo the data to be transmitted.
The bytes of the transmitted data.

Return Valués

If no error oc

INVALID_CHANNEL_ID: This value indicates that the user specified an~invalid channel handle
[ChannellD] garameter.
NOT_OUT_DOIRECTION: This value indicates that the specified channelHis used only for data reception.
RECEIVER_INOT_READY: This value indicates that the peer entity-is\not ready to receive data.
MAX_PACKHT_SIZE: This value indicates that the given packet length is greater than the may
supported size.
DMIF_INTERNAL_ERROR: This value indicates that an egrror, possibly related to memory allocation, oc
in the DMIF Iayer. In this case the user must close the application.
7.2.2.4.4.2 DpPAI_DataReceived
This function|is called by the DMIF to notify the application that data is received in the channel identifi
the [ Channe] | D] parameter. The [ error f't ag] parameter indicates whether the received data is v
not.
voi d DAl _|Dat aRecei ved( DWORD Channel I D, const BYTE* Dat a,

DWORD Dat aLengt h, DWORD Error Fl ag) ;
Parameters
[ChannellD] Igentifies they,channel over which the application sends data.
[Data] Points fto the received data.
[DataLength]|The'bytes of the received data.

[ErrorFlag] In

urs it returns RESULT_OK. Otherwise, it returns one of the following,error codes.

dicates if the received data is r‘nrrnpfnd ornot (nATA QK or DATA_COQORRI IDTFD)

n the

imum

urred

ed by
lid or

7.3 The Conformance ATS

7.3.1.1

Introduction

This subclause contains the conformance abstract test suites (ATSs) for the DMIF Application Interface and
for the DMIF Signalling protocol as specified in the ISO/IEC 14496- 6. A common test method has been
identified; with reference to it each ATS specifies the test coverage and the test cases. Each test case
contains the test purpose, a preamble and the test procedures. The test procedures are described in text and
use arrow graphs to specify the message exchanges.
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7.3.1.2 Test Method

For conformance testing of the DMIF Application Interface and of the DMIF Signalling protocol, the Remote
Test Method as defined in ISO/IEC 9646-parts 1-2 is used. The characteristics of the Remote Test Method,
shown in Figure 16, are as follows:

- It has only one Point of Control and Observation (PCO) between the Lower Tester and the physical layer.

- There are no requirements for the Implementation Under Test (IUT).
- This method can be called a “Black Box” test.
- It has a limit in test coverage because it can observe the behaviours of IUT

only through a lower interface.

The Lower Tester (LT) is connected to the System Under Test (SUT) through the service provider. It simulates
the operation of the peer end system (Note: In some cases the peer end system is a broadcas{ network or a
local [storage media). The Service Provider supports the protocol stacks and/or @‘core| network for
communication between the LT and the Service elements in the SUT. The Upper Tester(UT) is Ipcated on the
IUT and emulates the operation of applications. The remote test method does not réquire an U[ in the SUT.
However, when there are functions available in the SUT that can control the uppéerinterface of[the IUT, they
shoulfl be used. In these cases, the test co-ordination procedure (TCP) between the LT ahd the UT is
necegsary. The UT and the TCP, therefore, are indicated in dotted lines in Figure 16.

Test System SUT
TCP . UT
LT e NS
< . IUT
(DMIF)
PDUs
PCO
Service Provider

Figure 16 — The Remote Test Method
7.3.2| ATS for DAI'in Remote Interactive Scenarios
7.3.21 Generic ATS for DAI in Remote Interactive Scenarios

7.3.21.1 \_Generic Test Environment

Figure T7shows the function and role of the LT and the SUT In the DATI test environment for a remote
interactive scenario.

The UT is required for all test cases.
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Figure
The Upper T
requests and
indications f|

Lower Tester SUT

Upper
Tester

............ g DAL

PDUs UT

—1— PCO

o D

17 —The test method for the DAI test environment for a remote interactive scenario

invalid/inoppg@rtune messages to test the IUT’s error handling capability.

The Lower T
DS protocol

the LT waits
Emulator can

The PCOisr
73212 G
7.3.21.21

The test case
7.3.21.2.2
The test casd
7.3.21.23
The test casd
7.3.21.2.4

The test cassg

ster transmits and examines DS protocol messages infand out of the IUT. That is, the LT
essages requests and waits for the correspondingfconfirmations from the IUT. In some
also generate invalid/inopportune messages to.test the IUT’s error handling capability.
epresented by the DS protocol messages at the LT.

eneric Test Cases

DMIF Service Primitives

s described in subclause 7.2.2.4 % are valid.

DMIF Channel primitives

s described in subclausg7:2.2.4.2 are valid.

DMIF User Primitives

s described in subclause 7.2.2.4.3 are valid.

DMIF Data Primitives

s described in subclause 7.2.2.4.4 are valid.

7.3.3 ATS Er DAl in Local Storage Scenarios
7.3.3.1 Generi i | Storage Scenarios

7.3.3.1.1 Generic Test Environment

for indications from the IUT and provides the .cofresponding responses. The DMIF Pr|

pster transmits and examines DAI primitives exchanged with the [UT, That is, the UT sends DAI
waits for the corresponding confirmations from the IUT. In~some cases the UT wa
rom the IUT and provides the corresponding response€s:—The UT can also generate

ts for

sends
cases
btocol

Figure 18 shows the function and role of the LT and the SUT in the DAI test environment for a local file

scenario.

The UT is required for all test cases.
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The U
reque

pper Tester transmits and examines DAI primitives exehanged with the IUT. That is, the |
sts and waits for the corresponding confirmations\from the IUT. In some cases the

Lower Tester SUT
Upper
Tester
............................ DAI
v
PDIlIs A
| (DMIF)
—— PCO

U

Figure 18 —The test method for the DAI test environment for a local file scenar

indicdtions from the IUT and provides the corresponding responses. The UT can a

invaligl/inopportune messages to test the IUT’s errordhandling capability.

The UT produces and/or examines a local file depeénding on whether the test is for reading an

file.
The RCO is represented by the file itself.

7.3.3/1.2 Generic Test Cases

7.3.3/1.2.1 DMIF Service primitives

Table’109 — DMIF DAI Service Primitives Test Cases

Test Test Case Names Reference to
Case# ISO 14496-6
1 Attaching a Service 10.4.1
2 Detaching a Service 10.4.3

7.3.3[1.2.111 Test Case 1 - Attaching a Service

o
JT sends DAI
UT waits for
SO generate

i/or writing to

Test Purpose:

Verify that a Service Attach procedure is correctly performed for Local Storage.

Test Preamble:
a) The UT requests through a DA_ServiceAttach(IN) to create a new service

b) The service is located in the local storage content
Test Procedure:

1. UT passes a DA_ServiceAttach(IN) to the IUT

2. IUT passes a DA_ServiceAttach(OUT) back to the UT

© ISO/IEC 2004 — All rights reserved
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Test Verdict
Pass the test

496-4:2004(E)

LT

IUT uT
DA_ServiceAttach(IN)
T

if the response to UT is:

Figure 19 —Service Attach for Local Storage

DA ServiceAttach(OUT)

Conditions Observations
DA_ServiceAttach(IN) was valid DA_ServiceAttach(OUT) has been generated consistently| with
response OK
DA_ServiceAttach(IN) was not valid DA_ServiceAttach(OUT) has been generated consistently| with
response not OK
7.3.3.1.21.2| Test Case 2 - Detaching a Service
Test Purpose:
Verify that a $ervice Detach procedure is correctly performed for Local Storage.

Test Preamb
a)
b)

le:

Test Procedure:

1. UT passe

The UT requests through a DA_ServiceDetach(IN) to detach a service

The service was existing and-operating in the local storage session

s a DA_SefviceDetach(IN) to the IUT
2. IUT passgs a DA\ ServiceDetach(OUT) back to the UT
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LT IUT UuT
DA_ServiceDetach(IN)
-

DA ServiceDetach(OUT)

Figure 20 —Service Detach for Local Storage
Test Verdict:

Pass the test if the response to UT is:

Congditions Observations

DA_$erviceDetach(IN) was valid DA_ServiceDetach(OUT) has been generated congistently with
response OK

DA_$erviceDetach(IN) was not valid DA_ServiceDetach(OUT) has been generated congistently with
response’not OK

7.3.3/1.2.2 DMIF Channel primitives
Table 110 —DMIF DAI Service Primitives Test Cases

Test Test Case Names Reference to
Case # ISO/IEC 14496-6
1 Adding a Channel 10.4.5
2 Deleting a Channel 10.4.7

7.3.3/1.2.21 Test Case 1 - Adding a Channel

Test Purpose:
Verify| thata,€hannel Add procedure is correctly performed for Local Storage.

Test Preamble:
a) The UT requests through a DA_ChannelAdd(IN) to add a new channel to a service

b) The service is already existing and operating in the local storage session
Test Procedure:

1. UT passes a DA_ChannelAdd(IN) to the IUT

2. IUT passes a DA_ChannelAdd(OUT) back to the UT
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LT IuT UT
DA _ChannelAdd(IN)
JE———

Test Verdict

Pass the test|if the response to UT is:

DA ChannelAdd(OUT)

Figure 21 —Channel Add for Local Storage

Conditions

Observations

DA_ChannelAdd(IN) was valid DA_ChannelAdd(OUT) has been) generated consistently | with

response OK

DA_ChannelAdd(IN) was not valid DA _ChannelAdd(OUT) has{ been generated consistently | with

response not OK

7.3.3.1.2.2.2

Test Purpos

Verify that a $ervice Detach procedure is correctly.performed for Local Storage.
Test Preamblle:

a) The UT requests through a DA_ChannelDPelete(IN) to delete a channel

b) The channel was existing and opefating in the local storage session

Test Proceddfre:

1. UT passgs a DA_ChannelDelete(IN) to the IUT

2. IUT passgs a DA_ChannelDelete(OUT) back to the UT

A4

Test Case 3 - Deleting a Channel
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LT IuT UT
DA_ChannelDelete(IN)
P

DA ChannelDelete(OUT)

Figure 22 —Channel Delete for Local Storage

Test Verdict:

Pass the test if the response to UT is:

Conditions Observations

DA_ChannelDelete(IN) was valid DA_ChannelDelete(OUT).“has been generated congistently with

response OK

DA_ChannelDelete(IN) was not valid | DA_ChannelDelete(OUT) has been generated condistently with

response not OK

7.3.4
7.3.4
7.3.4

Figur¢ 23 shows the function and role-of the LT and the SUT in the DAI test environment fo

ATS for DAI in Broadcast Scenarios

1 Generic ATS for DAI in Broadcast Scenarios

.1  Generic Test Environment

scengrio.

The UT is required for all test cases:

© IS0/

- a broadcast

Lower Tester SUT
Upper
Tester

.............................. DAI
A4
PDUs IUT
"I (DMIF)
—— PCO

L Broadcast network

Figure 23 —The test method for the DAI test environment for a broadcast scenario
The Upper Tester transmits and examines DAI primitives exchanged with the IUT. That is, the UT sends DAI
requests and waits for the corresponding confirmations from the IUT. In some cases the UT waits for
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indications from the

IUT and provides the corresponding

responses. The UT can also generate

invalid/inopportune messages to test the IUT’s error handling capability.

The LT broadcasts streams to |UT.

The PCO is represented by the broadcast traffic emitted by the LT.

7.3.4.1.2 Generic Test Cases
7.3.41.21

DMIF Service primitives

Table 111 —DMIF DAI Service Primitives Test Cases

Test Case # Test Case Names Reference to ISO/IEC 14496-6
4I Attabh;lls [=} SUIV;UU 10.41
2 Detaching a Service 10.4.3
7.3.41.21.1| Test Case 1 - Attaching a Service

Test Purpose:

Verify that a $ervice Attach procedure is correctly performed for Broadcast.

Test Preamblle:

a)
b)

The UT requests through a DA_ServiceAttach(IN) to create a new servicé

The service is located in the broadcast content

Test Procedure:
UT passgs a DA_ServiceAttach(IN) to the IUT
IUT passges a DA_ServiceAttach(OUT) back to the UT

1.
2.

LT T UT
DA_ServiceAttach(IN)
]

DA ServiceAttach(OUT)

Figure 24 —Service Attach for Broadcast
Test Verdict:

Pass the test if the response to UT is:

Observations

DA_ServiceAttach(OUT)
response OK

DA_ServiceAttach(OUT)
response not OK

Conditions
DA_ServiceAttach(IN) was valid

has been generated consistently with

DA_ServiceAttach(IN) was not valid has been generated consistently with
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7.3.41.21.2 Test Case 2 - Detaching a Service

Test Purpose:
Verify that a Service Detach procedure is correctly performed for Broadcast.

Test Preamble:
a) The UT requests through a DA_ServiceDetach(IN) to detach a service

b) The service was existing and operating in the broadcast session
Test Procedure:

1. UT passes a DA_ServiceDetach(IN) to the IUT

2. IUYT passes a DA_ServiceDetach(OUT) back to the UT

LT IUT UE
DA_ServiceDetach(IN)
PR

DA _ServiceDetach(OUT)

Figure 25— Service Detach for Broadcast
Test Verdict:
Pass the test if the response to UT is:

Congditions Observations

DA_$erviceDetach(IN) was'valid DA_ServiceDetach(OUT) has been generated congistently with
response OK

DA_S$erviceDetach(IN)Ywas not valid | DA_ServiceDetach(OUT) has been generated congdistently with
response not OK

7.3.4/1.2.2 <DMIF Channel primitives
Table 112 — DMIF DAI Service Primitives Test Cases

TestCase# TestCase Names————Reference to 1SOAEC 144966
1 Adding a Channel 10.4.5
2 Deleting a Channel 104.7

7.3.41.221 Test Case 1 - Adding a Channel

Test Purpose:
Verify that a Channel Add procedure is correctly performed for Broadcast.

Test Preamble:
a) The UT requests through a DA_ChannelAdd(IN) to add a new channel to a service

© ISO/IEC 2004 — Al rights reserved 233


https://iecnorm.com/api/?name=e381b2db63494d85a5b8adebf3eec714

ISO/IEC 14496-4:2004(E)

b) The service is already existing and operating in the broadcast session
Test Procedure:

1. UT passes a DA_ChannelAdd(IN) to the IUT

2. IUT passes a DA_ChannelAdd(OUT) back to the UT

LT IUT UT
DA_ChannelAdd(IN)
T

DA ChannelAdd(OUT)

Figure 26 —Channel Add for Broadcast
Test Verdict

Pass the test|if the response to UT is:

Conditions Observations

DA_ChannelAdd(IN) was valid DA_ChannelAdd(OUT) has been generated consistently with resgonse
OK

DA_ChannelAdd(IN) was not valid | DA_ChannelAdd(OUT) has been generated consistently with resgonse
not OK

7.3.41.2.2.2| Test Case 3 - Deleting a Channel

Test Purpos
Verify that a $ervice Detach procedure is correctly performed for Broadcast.

A4

Test Preamble:
a) The UT requestsithrough a DA_ChannelDelete(IN) to delete a channel

b) The channel was existing and operating in the broadcast session

Test Procedure:
1. UT passes a DA_ChannelDelete(IN) to the IUT
2. IUT passes a DA_ChannelDelete(OUT) back to the UT
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LT IUT UT
DA_ChannelDelete(IN)
-

DA _ChannelDelete(OUT)

Figure 27 — Channel Delete for Broadcast
Test Verdict:
Pass the test if the response to UT is:

Conditions Observations

DA_ChannelDelete(IN) was valid DA_ChannelDelete(OUT) has been generated congistently with
response OK

DA_ChannelDelete(IN) was not valid DA_ChannelPelete(OUT) has been generated congistently with
response-not OK

8 SNHC
8.1 [Introduction

The decoding functionalities for, SNHC in MPEG-4 Version 2 are Body Animation and 3D Mesh Coding
(3DM[) with CGD. The Version2 SNHC functionalities involve both downloading (write once] render may)
and dtreaming (write-render-many) modes. When Body Animation models or more general models under
3DM(C are downloaded, the'user will care about overall latency to receive a freestanding lump qf a 3D model
that dan be usefully rendered. Thus the model must be complete in terms of connectivity (topplogy), shape
(vertegx geometry), and appearance (color, texture if any including texture coordinates, shading pormals, etc.)
befor¢ rendering «can’ begin. With streaming models (that may be animated, partitioned fof incremental
rendering, or enriched hierarchically with expanding detail over time), the user will be sensitie to the time
taken| to receive each new rendition or part of the ultimate model without loosing patience. Decoder rates,
withinl pragtical limits of the platform technology in which MPEG-4 will be deployed, should be chosen to keep
pace withr the arrival of successive states in the progress of model animation or build-up.

Applications Tor Body Animation include both broadcast and interactive sessions analogous o the applications
for Face Animation. Consequently, many of the profiing and conformance issues associated with Body
Animation Parameters have been addressed by Face Animation in the MPEG-4 Version 1 work. BAPs are
more numerous than FAPs, so the profile-at-level points for BAPs will involve typically somewhat higher
bitrates and different quantization factors depending on the range of body movements compared to face, with
underlying decoder functionalities similar to FAPs. The size of the Body Animation Tables that associate
animated joint angles or segment lengths with control points in skin and clothing mesh models will scale with
the numbers of BAPs used, though not with the complexity of the body mesh models. BAP profiling should be
designated separately from mesh model delivery. MPEG-4 does not generally standardize face/body or more
general models, so no profiling of specific models is relevant.

The rate at which models of varied complexity can be delivered and decoded is a concern in transmitting
compressed models. 3DMC conformance is examined in this way. Body (like Face) Animation involves the
option to download a body/clothing model with a potentially large range in fidelity and complexity, tied to the
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kinematic structure controlled by Body Animation Parameters (BAP). Face and body model downloads are
designed to harness the Version 2 capability for compressed triangular or polygonal meshes of 3DMC to
customize surface shape and appearance. Since body models are just (H-Anim compliant) instances of more
general models to be deployed with MPEG-4, the profile and level considerations of 3DMC should subsume
the download of face and body models. This framework provides support for Face Animation from Version 1 to
utilize 3DMC in Version 2 as well. Thus FBA applications treat animation and model delivery profiling
separately.

8.11

The purpose of this subclause is to provide a concise and complete description including sample data
annexes and eIectronlc test data W|th WhICh to certify MPEG 4 SNHC compllant decoders. The scope of this
document is topro \) and
3D Mesh codjng (3DMC) that are covered in Version 1 by proﬂles in the V|sual Part of the speC|f|cat|on To the
extent that these capabilities are invoked by profiles at prescribed levels of performance, a decoder-for a|given
functionality ghall conform to the requirements of this document.

Purpose & Scope

B can
BNHC
scene

In specific cases, profile and level requirements for SNHC functionalities specified in ISOAEC 1449
depend on the unified application of related features in Part 1 of this specification.  In)\particular,
functionalitieg can be deployed with elements of Part 1 of ISO/IEC 14496 including elementary streams,
description apd composition supported by the Binary Interchange Format for Scenes (BIFS).

An example |is the downloading of Face and Body Definition Parameters to describe a specific face
model in preparation for subsequent animation of that model by FBA Parameters. In such cases, ded
and other terminal resources shall conform to this document to the extent that-simultaneous performang

functional capabilities are invoked in the Visual and Systems parts.
8.1.2

SNHC-related decoders are intended for use in stand-aloneapplications with or without Systems

/body
oders
e and

Inten¢gled Use of Decoders

BIFS
cation

depending o

n the Systems Profile definitions. For example;»FBA can be used in a broadcast appli

without any te¢rminal utilization of downloaded face models. In.such a case, the decoder is expected to b

to make a ¢
performance

FBA can alsq
talking head

onnection to a broadcast at any time andis to be tested for specified functionalitie
without connection to Systems.

be used to download a specific (possibly textured) model of a polygonal mesh represen
nd subsequently to animate the feature control points of such a customized model. Then t

e able
5 and

»]

ting a
esting

should be co
8.1.3 What

The intent of
included in or

ducted with the specified decoder’and BIFS functionality.
Is To Be Tested

this document is generally to provide the following requirements for testing and the resd
referenced by this document to the extent applicable.

urces

A. Specification of conditions.in the decoding of compliant bitstream testing for:

1. Exercising all functionalities and modes of decoding to produce expected results,

2. Exercisinp the full range of bitstream rates, frame rates, skip frame, quantization step size,

3. Exercising min/max and representative values of bitstream parameters that stress computational|limits
and condjtional.execution of algorithms,

4. Achieving vel—performance pecified
content in compliant bitstreams, and

5. Fully utilizing any required terminal resources at specified levels (e.g. memory for data tables/models,
conditions of rendering such as achieved picture area, update rates).

B. Provision of required test data in an accessible format with which hardware and software manufacturers

shall conduct specified testing.
8.2 Body Animation
8.2.1 Simple FBA Profile

The following profile structure is recommended for FBA in ISO/IEC 14496-1:2001 based on extending the
Profile @ Level structure for Face Animation from ISO/IEC 14496-1:1999. This is linked to the assumption
that Face nodes will be subsumed under the Body node in ISO/IEC 14496-1:2001, and that BIFS-related
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Profiles will be adjusted as needed accordingly. All ISO/IEC 14496-2 FBA decoders (for all object types) are
required to generate at their output a humanoid model including all the feature points and joints defined in
ISO/IEC 14496-2, even if some of the features points and joints will not be affected by any information

received from the encoder.

Level

1:
number of objects: 1,
The total FBA decode frame-rate in the bitstream shall not exceed 72 Hz,
The decoder shall be capable of a humanoid model rendering update of at least 15 Hz, a

Maximum bitrate 32 kbit/s.

nd

.
8.2.2

8.2.2,
8.2.2,

FBA i
decoq
inclug
visen
speak

normative dependence on Systems. The.core FBA capability can be used without or with oth

FBA s
The §

1. 1t
b
n

maximum number of objects: 4,

The FBA decode frame-rate in the bitstream shall not exceed 72 Hz (this means that thq
framerate is to be shared among the objects),

The decoder shall be capable of rendering the humanoid models with the*update rate of

not required to exceed 30Hz, and
Maximum bitrate 64 kbit/s.
FBA Conformance Points
1
1.1

Covered Functionalities
Face and Body Animation (FBA)

ing can drive an unlimited range of possible non-normative face models. The functional
e arithmetic and DCT coding of a large callection of FAPs for accurate speech articulatig
e and expression parameters to code spécific speech configurations of the lips and the
er. This core animation parameterccoding is structured for baseline conformance te

upported in Systems BIFS, again.depending on the application.

ystems BIFS features supporting FBA include:

e Face/Body Definition ‘Rarameters (FDP/BDP) in BIFS (model data downloadable tg
bseline face model pre-stored in the terminal into a particular face/body before FAP/BAP d
stall a specific fage/body model at the beginning of a session along with the information

FBA decode

bt least 60Hz,

sharable between humanoids, with the constraint that the update rate for each individual humanoid is

h MPEG-4 Version 1 includes the specification of-highly efficient coding of animation parameters whose

ties provided
n, as well as
mood of the
sting without
pr features of

configure a
bcoding, or to
about how to

aphimate it),

2. tHe Face/Body~'Deformation Table (FaceDefTable/BodyDefTable) within FDP/BDPs (¢lownloadable
fynctional ,mapping from incoming FAP/BAPs to feature control points in the face mesh |that provides
plecewise.linear weightings of incoming FAP/BAPs for controlling face/body movements).

As applicable, the Systems functionality above shall be tested for decoder conformance with specified

functipnalities _and performance from the profiles of the Visual and Systems parts of the |specification.

Simultaneous testing shall be conducted to the extent that Visual Profiles require the simultaneous
achievement of specified decoding throughput, the exercise of BIFS capabilities to customize and animate the
model, and/or the display of specific characteristics in the final face rendering of non-normative models
downloaded under BIFS.

8.2.2.2 Description/References on Conformance Definitions
8.2.2.21 FBA
8.2.2.2.1.1 Introduction

The required decoder functionalities to be achieved in testing are specified in the following detailed
subclauses of the Visual Part 2 and Systems Part 1 of the MPEG-4 specification:
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The FBA specification is defined in ISO/IEC 14496-1 and ISO/IEC 14496-2. This clause is intended to
facilitate finding various parts of specification. As a rule of thumb, FAP/BAP specification is found in the part 2,
and FDP/BDP specification in the part 1. However, this is not a strict rule. For an overview of FAP/BAPs and
their interpretation, read clauses “6.1.5.2 Facial animation parameter set”, “6.1.5.3 Facial animation parameter
units”, “6.1.5.4 Description of a neutral face” as well as the Table C.1 (Annex C) of ISO/IEC 14496-2. The
viseme parameter is documented in clause “7.12.3 Decoding of the viseme parameter fap 1” and the
Table C.5 (Annex C) of ISO/IEC 14496-2. The expression parameter is documented in clause “7.12.4
Decoding of the expression parameter fap 2” and the Table C.3 of ISO/IEC 14496-2. FAP/BAP bitstream
syntax is found in clause “6.2.10 Face Object’, semantics in “6.3.10 Face Object”, and clause “7.12 Face
object decoding” of ISO/IEC 14496-2 explains in more detail the FAP/BAP decoding process. FAP/BAP
masking and |nterpolat|on is explalned in clauses “6.3.11.1 Face ObJect Plane “7. 121 1 Decodlng of
FAP/BAPs”, ented in
clause “7.2.5/3. 2 4 FIT of ISO/IEC 14496 1 The FDPs and their mterpretatlon are documented inyglause
k C of

ed an

8.2.3.1 Degcription of Test Data

In the facial gnimation subclauses of this part of ISO/IEC. 14496, except where stated otherwise, the follpwing

The term 'dgcoder’ means ISO/IEC 14496 facial animation decoder, i.e. an embodiment of the degoding
process spedfied by ISO/IEC 14496-2. The,ferm 'verifier' means an ISO/IEC 14496 facial animation bitstream
verifier, i.e., |a process by which it S possible to test and verify that all the requirements specifled in
ISO/IEC 14496-2 are met by the bitstream.

If any statement stated in this~subclause accidentally contradicts a statement or requirement defirjed in
ISO/IEC 14496-2, the text of ISO/IEC 14496-2 prevails. The following subclauses specify the normativq tests
for verifying gonformance of\facial animation bitstreams and facial animation decoders. Those normativg tests
make use of| test data (bitstream test suites) provided as an electronic annex to this document, and of a
software verifier specified in ISO/IEC 14496-5 with source code available in electronic format.

8.2.3.1.2.1 DPefinition of FBA bitstream conformance

An ISO/IEC 14496 facial animation bitstream is a bitstream that implements the specification defined by the
normative clauses of ISO/IEC 14496-2 (including all normative annexes of ISO/IEC 14496-2).

A compliant bitstream shall meet all the requirements and implement all the restrictions defined in the generic
syntax defined by the ISO/IEC 14496-2 specification, including the restrictions defined in clause 9 of
ISO/IEC 14496-2 for the profile-and-level specified for the bitstream.

A compliant bitstream of a given profile-and-level may be called an “ISO/IEC 14496-2 Profile@Level
bitstream” or simply a “Profile@Level bitstream” (e.g. an MP@ML bitstream).

The profile_and_level_indication shall be one of the valid codes defined in clause 9 of ISO/IEC 14496-2. The
profile-and-level derived from the profile_and_level indication indicates that additional restrictions and
constraints have been applied to several syntactic and semantic elements, as defined in clause 9 of
ISO/IEC 14496-2.
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