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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission)
form the specialized system for worldwide standardization. National bodies that are members of ISO or IEC
participate in the development of International Standards through technical committees established by the
respective organization to deal with particular fields of technical activity. ISO and IEC technical committees
collaborate in fields of mutual interest. Other international organizations, governmental and non-governmental, in
liaison with 1ISO and IEC, also take part in the work.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

In the field of information technology, ISO and IEC have established a joint technical committee, ISOAEC JTC 1.
Draft Internatjonal Standards adopted by the joint technical committee are circulated to national hodieq for voting.
Publication a$ an International Standard requires approval by at least 75 % of the national bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this part of ISO/IEC 14496-may be thg subject of
patent rights.[{ISO and IEC shall not be held responsible for identifying any or all such patentrights.

International [Standard ISO/IEC 14496-4 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information
technology, ubcommittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

ISO/IEC 14496 consists of the following parts, under the general title Information technology — Coding of audio-
visual objectq:

— Part 1: Systems

— Part 2: Vjsual

— Part 3: Audio

— Part 4: Conformance testing

— Part 5: Reference software

— Part 6: Delivery Multimedia Integration_Framework (DMIF)

Annexes A tg D of this part of ISO/IEC. 14496 are for information only.
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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.
characteristics of coded bitstreams.

The flexibility is obtained by including parameters in the bitstream th
Examples are the audio sampling frequency, picture size, p

at define the
icture shape,

picture rate, bitrate parameters, synchronisation timestamps, the association of bitstreams and synthetic objects
within objects, the association of objects within scenes, the protection of bitstreams, objects and scenes. Part 6 of
ISO/IEC 14496 specifies a framework for uniform delivery of MPEG-4 content according to the requested

associated

QoS, irrespective of their location and the transport technology.

This part

the requirgments as specified in parts 1, 2, 3 and 6 of ISO/IEC 14496 and allow interoperability

terminals i

purposes such as:

manuf
multitu
compli
manuf
and 3

The text o
CD-ROMs

Ch1
are no

CD 2 ¢
CD 3 ¢
CD 4 ¢

Each CD-R
of the Unix

manuf@cturers of encoders, and their customers, can use the tests to verify whether the enco
bitstreams compliant with parts 1, 2 and 3 of ISO/IEC 14496.

manuf@cturers of decoders and their customers can use the tests to verify whether the decod
requirgments specified in parts 1, 2 and 3 of ISO/IEC 14496 for the claimed decoder capabilities.

ISO/IEC 14496 specifies how tests can be designed to verify whether bitstreams and

interactive, broadcast and local (with stored contents) sessions. These tests canbe usd

cturers and customers of terminals supporting interactive; broadcast and local ses
He of transport protocols and networks, can use the tests toverify whether the claimed fung
hnt with ISO/IEC 14496-6.

cturers of test equipments, and their customers.gan use the tests to verify compliance W
f ISO/IEC 14496.
ISO/IEC 14496-4 and the electronic.attachments to this International Standard are pro

All test sequences and bitstreams mentioned in the text of the standard are on these CD-R

ontains all ISO/IEC 14496-1 and“ISO/IEC 14496-2 sequences as well as those ISO/IEC 1
t included on CD 2, CD 3 and CD 4.

ontains ISO/IEC 14496-3 audio AAC Ic, AAC Itp, AAC main and Twin-VQ sequences.
ontains ISO/IEC-14496-3 audio AAC scalable and original sine-sweep sequences.
ontains ISO/IEC 14496-3 audio AAC ssr sequences and International Standard ISO/IEC 14

OM centains a text file cdX.sum with a list of file names followed on the next line by a cheq
utility »sum”. This allows the integrity of zip files to be checked.

pcoders meet
with remote
ed for various

der produces

er meets the

5ions over a
tionalities are

ith parts 1, 2

ided on four
OMs.

1496-3 which

}496-4.

ksum, output
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Inform
Part 4:

ation technology OO Coding of audio-visual objects O
Conformance testing

1 Gened

1.1 Scop¢

This part @

ral

A1

f ISO/IEC 14496 specifies how tests can be designed to verify whether bitstreams and dgcoders meet

requirements specified in parts 1, 2 and 3 of ISO/IEC IEC 14496 and for part.6.of ISO/IEC 14496 it ppecifies how

tests can

manner to
may be sal
bitstream r

Characteri
characterig
applied va
and capab
capabilities
subset of t
the charac

Procedure
1,2and 3
determineg
references
constructin
construct

implement
and signali

Conformari

pe designed for bitstream delivery over various delivery technolpgi€és in an interoperable transparent
parts 1, 2 and 3. In this part of ISO/IEC 14496, encoders are(not addressed specifically] An encoder
d to be an ISO/IEC 14496 encoder if it generates bitstreams Compliant with the syntactic pnd semantic
pquirements specified in parts 1, 2 and 3 of ISO/IEC 14496.

btics of coded bitstreams and decoders are defingd)for parts 1, 2 and 3 of ISO/IEC |14496. The
tics of a bitstream define the subset of the standardthat is exploited in the bitstream. Examnples are the
ues or range of the picture size and bitrate parameters. Decoder characteristics define fhe properties
lities of the applied decoding process. An example of a property is the applied arithmetic accuracy. The
of a decoder specify which coded bitstreams the decoder can decode and reconstruct, bl defining the
he standard that may be exploited in decodable bitstreams. A bitstream can be decoded by a decoder if
eristics of the coded bitstream are within'the subset of the standard specified by the decoddr capabilities.

b are described for testing confermance of bitstreams and decoders to the requirements dgfined in parts
of ISO/IEC 14496. Given.the-set of characteristics claimed, the requirements that must bg met are fully
by parts 1, 2 and 3 of ISO/IEC 14496. This part of ISO/IEC 14496 summarises the requir¢gments, cross
them to characteristics, and defines how conformance with them can be tested. Guidelineg are given on
g tests to verify bitstream and decoder conformance. This document gives guidelings on how to
bitstream test suites to check or verify decoder conformance. In addition, some tept bitstreams
bd according. to.those guidelines are provided as an electronic annex to this document. THe procedures
hg messages.for session and channel establishment are defined in part 6 of ISO/IEC 14496.

ce’with the signaling messages and procedures in this part of ISO/IEC 14496 are defined ih accordance

to the spq

cifications in part 6 of ISO/IEC 14496. This specification allows the manufacturer t¢ identify the

conforman

ce of the signaling message in a static review and provides abstract test cases to test the conformance

to the procedures in a dynamic review of an implementation as defined in ISO/IEC 9646 Conformance Testing

standard.

1.2 Normative references

The followi

ng normative documents contain provisions which, through reference in this text, constitute provisions of

this part of ISO/IEC 14496. For dated references, subsequent amendments to, or revisions of, any of these

publication
investigate

s do not apply. However, parties to agreements based on this part of ISO/IEC 14496 are encouraged to
the possibility of applying the most recent editions of the normative documents indicated below. For

undated references, the latest edition of the normative document referred to applies. Members of ISO and IEC
maintain registers of currently valid International Standards.

ISO 639:1988, Code for the representation of names of languages.
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ISO 8859-1:1987, Information processing - 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 908:1987, Compact disc digital audio system.

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, Information technology - Open Systems Interconnection - Conformance testing methodology and
framework - Part 1: General concepts.

ISO/IEC 964E‘ 2 _Infarmatinn tachnalacys Onaon Svctameo lntarcannacting LCaonformanca toctina maotha Olo and
2 informationechnology—Open-Systems—tercopnecton—Conformanceestingrrethogology

framework - Part 2: Abstract Test Suite specification.

ISO/IEC 964§-7, Information technology - Open Systems Interconnection - Conformance testing methogology and
framework - Part 7: Implementation Conformance Statements.

ISO/IEC 11172-1:1993, Information technology - Coding of moving pictures and associated audio for digjtal storage
media at up tp about 1,5 Mbit/s - Part 1: Systems.

ISO/IEC 11172-2:1993, Information technology - Coding of moving pictures and.associated audio for digjtal storage
media at up tp about 1,5 Mbit/s - Part 2: Video.

ISO/IEC 11172-3:1993, Information technology - Coding of moving pictures*and associated audio for digjtal storage
media at up tp about 1,5 Mbit/s - Part 3: Audio.

ISO/IEC 11172-4:1993, Information technology - Coding of moving”pictures and associated audio for dlgital storage
media at up tp about 1,5 Mbit/s - Part 4: Compliance testing.

ITU-T Rec. H.222.0(1995)|ISO/IEC 13818-1:1996, Information technology - Generic coding of moving pfctures and
associated aldio information: Systems.

ITU-T Rec. H.262(1995)|ISO/IEC 13818-2:1996, \Information technology - Generic coding of moving pjctures and
associated afdio information: Video.

ISO/IEC 13818-3:1998, Information technology - Generic coding of moving pictures and associgted audio
information - Part 3: Audio.

ISO/IEC 13818-7:1997, Information technology - Generic coding of moving pictures and associfted audio
information - Part 7: Advanced Audio Coding (AAC).

ISO/IEC 14496-1:1999, /nformation technology - Coding of audio-visual objects - Part 1: Systems.

ISO/IEC 14496-2:1999, Information technology - Coding of audio-visual objects - Part 2: Visual.

ISO/IEC 14496-371999, Information technology - Coding of audio-visual objects - Part 3: Audio.

ISO/IEC 14496-6:1999, Information technology - Coding of audio-visual objects - Part 6: Delivery Multimedia
Integration Framework (DMIF).

Recommendations and reports of the CCIR, 1990 XVIIth Plenary Assembly, Dusseldorf, 1990 Volume XI - Part 1
Broadcasting Service (Television) Recommendation ITU-R BT.601-3, Encoding parameters of digital television for
studios.

CCIR Volume X and XI Part 3 Recommendation ITU-R BR.648, Recording of audio signals.

CCIR Volume X and XI Part 3 Report ITU-R 955-2, Satellite sound broadcasting to vehicular, portable and fixed
receivers in the range 500 - 3000Mhz.
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IEEE Standard Specifications for the Implementations of 8 x 8 Inverse Discrete Cosine Transform, IEEE Std 1180-
1990, December 6, 1990.

ITU-T Rec. H.261 (Formerly CCITT Rec. H.261), Video codec for audiovisual services at p x 64 kbit/s, Geneva, 1990.

2 Technical elements

2.1 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.

2.2 Abbrgviations and symbols

Relevant gbbreviations and symbols for this part of ISO/EC 14496 can be found in ISO/IEC-14496-1, ISO/IEC
14496-2, I$O/IEC 14496-3 and ISO/IEC 14496-6 for Systems, Visual, Audio and DMIF definjtions respectively.

3 Systéms

3.1 Confgrmance Points

Figure 3-1 illustrates a typical MPEG-4 terminal, as per the specifications of the Systems Decogler Model as
identified ipn ISO/IEC 14496-1. With reference to this model, the following conformance point typgs have been
identified.
Elementary Strgam Interface | MPEG-4 Ternlinal
PME Audio DB @ Y90 L@t Audio cB @]
gl udio Decoder udio
O
3
. I Video . |
Video DB I8 [ "~ [~@*Video CB [ E
%.
oD
—» OD DB Decoder - > Executive
A
BIFS Scene Graph ®
BIFS DB |16 Decoder "Management Scene Graph
A 4 T
" g 'PMP-Ds Possible IPMP
IPMP DB S IPMP System(s) ® '
®

FlexMux

SL

OD/BIFS/ES

Figure 3-1 O Typical MPEG-4 terminal
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On Figure 3-1, DB are Decoding Buffers, CB are Composition Buffers. Audio CB contain PCM data. Video CB
contain pixel data. Decoding buffers contain reconstructed Access Units (AU) or pieces of AU.

Bitstream conformance points are:
e FlexMux

*  Synchronisation Layer

* OD Decoding

* BIFS Decoding

* OCI Decg¢ding
« |PMP
e Systems Pecoder Model conformance

At a bitstrean) conformance point, bitstreams will be acquired for use in testing.
Terminal conformance points are:

e FlexMux
*  Synchrorfisation Layer
*  OD Decofding Buffer

* BIFS Dedoding Buffer
*  OCI Decgding Buffer
« IPMP
e Scene Gllaph

e Systems Decoder Model conformance

3.1.1 FlexMux Conformance Point

A FlexMux cpnformance pa@int is a conformance point where FlexMux streams as defined in subclayse 11.2 of
ISO/IEC 14486-1 can_be-acquired or inserted. According to a scene delivery, there may be severl FlexMux
conformance|points.«Each FlexMux conformance points correspond to one FlexMux channel allocated ynder DMIF
responsibility] A FlexMux conformance point can be envisaged according to a bitstream point of view and according
to a Terminal point” of view. FlexMux bitstream conformance points are dedicated to the syntactic aspect of the
FlexMux streams_that can be acquired while ElexMux Terminal conformance points are more dedicated to the
semantics and the coherence of the FlexMux-ed streams, which can be acquired or inserted, with their associated
signalling. The MPEG-4 signalling can be found in the Object descriptors.

3.1.2 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 conformance points are dedicated to the
syntactic 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 more dedicated
to the semantics and the coherence of the SL bitstreams with the associated signalling acquired from the Object
descriptors, with the information found in the related SLConfigDescriptor, and with the information found in the
associated SL_PDU packet headers.
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Conformance 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.

3.1.4 BIFS Conformance Point

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

Frames or

3.1.5 OC

BIFS Anim Frames.

| Conformance Point

Thisisap
Streams a

3.1.6 IPN

IPMP infoqmation shall be conveyed in an MPEG-4 bitstream using the IPMP framework describe

14496-1, 5
Descriptors
14496-1, S
terminal cg

3.1.7 Sceéne Graph Conformance Point

Thisisap
represents,
Anims rece

It is the las

point is implementation-dependent. However, there-shall be a way to extract this implementati

informatior
subclause

3.2 Bitstr

Each bitstr
describes
bitstream
must be sg
application
ODs is als
be perform

3.2.1 Fle

bint situated between the DMIF interface and the OCI parser/decoder. Access Units from Q(
e present at this point in the terminal.

I[P Conformance Point

ubclauses 8.3.2 and 8.6. This includes the IPMP Elementary stream (IPMP-ES) a

ubclause 8.6.8. IPMP bitstream conformance points are dedicated to syntactic conform
nformance points are dedicated to semantic conformance.

pint situated between the Scene Graph Managementzand the Compositor. The data preser
the current state of the Scene Graph, i.e. the integration over time of all BIFS Commat
ived by the terminal as well as all interactions from.the viewer.

t point in the BIFS information flow where e@riformance can be specified. The format of th

and present it for conformance testing in the Scene Dump format specified in the
below.

cam Conformance

pam shall meet the syntactic and semantic requirements specified in ISO/IEC 14496-1. T
h set of tests to be performed on bitstreams. In the description of the tests it is assumed t
ontains no errors(due to transmission or other causes. For each test the condition or ¢
tisfied are given, as well as the prerequisites or conditions in which the test can be applied.

D required<n*some cases of IPMP-protected data, de-scrambling may be required before
ed on non IPMP-related features.

kMux Conformance

3.2.11

Cl Elementary

d in ISO/IEC
nd the IPMP

(IPMP-Ds). IP ldentification information shall be conveyed using IPIData sets as specified in ISO/IEC

ance. IPMP

t at this point
ds and BIFS

e data at this
bn-dependent
Test Material

nis subclause
nat the tested
bnditions that
Note that the

of these tests\requires parsing of the bitstream to the appropriate levels. Parsing and inferpretation of

the tests can

Conformance Requirements

FlexMux-ed bitstreams shall comply with the specifications in subclause 11.2 of ISO/IEC 14496-1

3.2.1.2

Syntax of t

3.2.1.3

Measurement procedure

he bitstream shall meet the requirements of subclause 11.2 of ISO/IEC 14496-1.

Tolerance

There is no tolerance for bitstream syntax checking. The diagnosis is pass or falil.
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3.2.2 Synchronization Layer Conformance

3221 Co

nformance Requirements

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

3.22.2
Syntax of the
3223 To

There is no tq

Measurement procedure

SL Packets shall meet the requirements of subclause 10.2 of ISO/IEC 14496-1.

lerance

lerance for hitstream syntax rhprking The diagnncic is pass or fail

3.23 ODC

3.231 Co

OD streams {

3.23.2 Mg
Syntax of the
3.233 To

There is no tq
3.2.4 BIFS

3.24.1 Co

BIFS streamg

3.24.2 Mg
Syntax of the
3.243 To

There is no tq

3.25 OCI(@

bnformance

nformance Requirements

hall comply with the specifications in clause 8 of ISO/IEC 14496-1.

asurement procedure

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

lerance

lerance for bitstream syntax checking. The diagnosis is pass or fail.
Conformance

nformance Requirements

shall comply with the specifications in subclause 9.3 of ISO/IEC 14496-1.

asurement procedure

BIFS stream shall meet the requirements of subclause 9.3 of ISO/IEC 14496-1.

lerance

lerance for hitstream syntax checking. The diagnosis is pass or fail.

onfermance

3251 C

£ 0D H 4
uTThTaric© YU TITITTT S

OCI descriptors included in ObjectDescriptors or ES_Descriptors shall comply with ISO/IEC 14496-1 subclause 8.6.
A conformant OCI bitstream shall only contain OCI events and OCI descriptors that are compliant to ISO/IEC
14496-1 subclauses 8.4 and 8.6. 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

3.25.2 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.
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Tolerance

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

3.2.6

3.2.6.1

IPMP Conformance

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 8.3.2 and 8.6 as well as IPlI Data Sets that are compliant to ISO/IEC 14496-1
subclause 8.6.8.

3.2.6.2

The IPMP
to the exte
parse-able

3.2.6.3
There is ng
3.2.7 Mis
3.27.1

3.2.7.11

The norm3
system str
the already
Decoders

Decoders

3.2.7.1.2

easurement prnr‘pdurp

nformation in a conformant bit stream shall consist only of IPMP-ESs and IPMP-Ds that &
nt of the specification of ISO/IEC 14496-1 subclauses 8.3.2 and 8.6.13 as well as |IP| Data

Tolerance

tolerance for bitstream syntax checking. The diagnosis is pass or fail(
cellaneous Conformance
Conformance Requirements

Private data handling

bams, i.e. decoders shall operate in the sameway, if any private data are inserted or are 1
predefined fields.

bhall be at a minimum capable of parsing and ignoring all private fields.

bhall be at a minimum capable_of parsing and ignoring all private elementary streams.

Buffer management

The SDM testing, in terms of buffer underflow and overflow in the SDM is done one elementary stream

From a S
compliance

3.2.7.2

ystem Decader- Model point of view, FlexMux bitstream compliance, SL and Elemsd
P are required.

Measurement procedure

All the imph

3.2.7.3

1ad hitetraam cuntavac chall maat thair accneiatad raciiramantc dafinad in 1ISO)/I
S0 BHSH e -SHtaeS-SHar e ette—asSSocae aregiremeitSaeHRe a9 n

Tolerance

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

3.3 Termi

nal Conformance

re parse-able

Sets that are

| operation of compliant MPEG decoders shall*net be affected by the presence of private data in MPEG4

ot inserted in

at a time.

ntary stream

1, clause 7.

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
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sequence shall be compared with the known expected output as described for the specific test sequence 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.

3.3.1 FlexMux conformance

3.3.1.1 Cgnformance Requirements

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

bitrate can be specified for each Elementary Stream, see ISQ/IEC 14496-1, subclduse 8.6.5.
itstreams shall obey this constraint.

A maximum
Conformant H

3.31.2 Megasurement procedure

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

3.3.1.3 Tolerance

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

3.3.2 Synchronization Layer Conformance

Although the
framework, it
semantics of

associated descriptor, called the\SLConfigDescriptor, is conveyed as a part of the objec
's conformance issues are of-great concern in this subclause since it pertains to the
the SL-packet headers.

descriptor
Eyntax and

3.3.2.1 Cgnformance Requirements

ecutive SL

The Sync La
layer packet
decoder buffe

When OCR s

er shall recoverAccess Units ( AU ) of the embedded Elementary Stream, from the cons
payload and:provide fragments of AU, fragment by fragment, or complete AU, to the
rs throughithe ESI Interface, with the relevant parameters when present in the SL packet hé

amplestare present, they shall be used to reconstruct the Object Time Base, and shall com

associated
aders.

bly with the

timing accurdcy conformance described in the following paragraph.

When DTSs and CTSs are present, they shall be coherent with the reconstructed OTB, in order to satisfy the
constraint of the System Decoder Model

On the Sync Layer (ISO/IEC 14496-1, clause 10), the elementary streams are mapped into sequences of SL-
packets. The underlying stream that carries these packets is called the SL-Packetized stream (SPS). The Sync
Layer specifies a syntax for the packetization of these elementary streams into access units, which are the basic
units for time synchronization. The SL-packet consists of a header (SL-packet header) and the payload (SL-packet
payload). The header carries the coded representation of time stamps and other associated information necessary
for timing and synchronization processes.

This subclause deals with conformance issues related to the sync layer. Although the associated descriptor, called

the SLConfigDescriptor, is conveyed as a part of the object descriptor framework, it's conformance issues are
included in this subclause since it pertains to the syntax and semantics of the SL-packet headers. The subsequent
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subclauses deal with the conformance issues related to the SL-packets themselves. It is to be noted that these
subclauses are rather incomplete. The Sync layer was designed to be delivery agnostic, i.e., the DMIF provided the
interface and exchange between the external delivery layers and the internal elementary stream generation and
packetization layers.

NOTE — However, with the ongoing discussions within ISO/IEC JTC 1/SC 29/WG 11 regarding the carriage of MPEG-4 over
MPEG-2 transport as well as over IP, the conformance issues regarding the Sync layers must be revisited at the appropriate
junctures, in these contexts. However, some of the following will still hold for implementations using the DMIF.

The Sync Layer shall recover the Access Units of the Elementary Stream and store them in the decoder buffer.

3.3.2.1.1 The Synchronization Layer Configuration Descriptor

—y BRvEY M S—E ptor—forthe—elementarystream under
tains the configuration information for the syntax of the SL Packet Headers for the ‘access units in
this elemeptary stream. The syntax of the SLConfigDescriptor is detailed in ISO/IEC 14496-1; subglause 10.2.3.
This subclause deals with the syntactic conformance of the SLConfigDescriptor elements.

3.3.2.1.2 | Structure
The SLConfigDescriptor element shall have the tag value equal to 0x06.
If predefingd = 0x01, the packet header is empty.

If predefingd = 0x00:

If the yseAccessUnit Start Fl ag and useAccessUni t EndFl ag are set to 0, then each Access Unit in the
stream |s confined to one single SL-packet.

* If OCRl|engt h is not 0, then OCRst r eant| ag shall be.set to 0.
* If OCRstreanfl ag=1, then OCRI engt h shall be'set to 0.

e If OCR$t reantl ag=1, then OCR _ES | D shall be one of the ES | Ds of the elementary stream in the same
name sgope as this elementary stream.

3.3.2.2 Measurement Procedure
3.3.2.2.1 | Timing Accuracy (OCR) Procedure

The following paragraph does not replace in any way what is normatively stated in ISO/IEC 14496-1.

The genergl assumption'is that when an OCR sample is included, it refers to the beginning of the byte containing
the first bitjof the QCR field in the SL_PDU header.

3.3.2211 From the transmission point of view

Assumptions:

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

b) bitstreams are delivered at a constant bitrate.

c) Itis also assumed that constant bitrate means that there is a number ‘r’ such that for every time interval AT the

following inequality is satisfied:

r AT -k < the number of received bytes<r JAT +k

© ISO/IEC 2000 — All rights reserved 9
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where Kk is a constant to capture the divergence from the ideal that we produce when discrete phenomena are
modelled through continuous processes.

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

The OCR values differ from the Object Time Base because of sampling errors while the Object Time Base differs
from the ideal time because of differences in nominal and actual clock frequencies.

To test for a constant bitrate we consider all pairs of OCR values, OCRJi], OCR[j], and for every such interval, we
consider the ideal and the Object Time Base values as shown below:

Table 3-1 O Naming Convention for OCRs

byte index Ideal time Object Time Base OCRs
i T ti OCR]i]
] T {; OCRJj]
And as a result we have:
ocRfi]=t, e
OCR[j]=t; £¢

=t =1, -1 §+%ﬁ

Where 4 is the error on OCR samples, Af is the mean-frequency drift during (T;, T;) and f is the nominal clock
frequency.

Therefore, wg can deduce:

(OcR[j]-oGRfi])-20¢ < t, -, )< (OCR[j]- OCR{i])+ 2 0¢

o bmt)ere o o ot)r2ne
n B ) T T T (),
f f

in view of our|constant bitrate definition this can be translated into:

#of bytes—k <r< #of bytes+k
AT, S AT

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

Since this inequality must hold for all i and all j # i, we compute:
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— MAX %(#of received bytes — k)g
O AT, O

rmi n

and

C(#of received bytes+ k)OI
E; U
O AT, O

m

o =MIN

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

Unless:
<

min max

the conforrhance test failed.

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

1. 27MHZz as STC frequency,
2. 810 HZ (30 ppm) as STC frequency error ,
3. +/- 500 nsec as the allowed tolerance on the PCR samples

Under thede conditions the values for e , Af,. ,f are, respectively, 500 nsec, 810 Hz, and 27MHz.

3.3.2.2.1.2 From a stored bitstream point‘of view

For a congtant bitrate SL stream, the position of the OCR in the bitstream and the value of the OCR are
proportional. If no rounding errors are present, the following rule would be obeyed:

OCR(i )- OCR(i
(i-i)

) = const

Where i gnd i (\# i’) are the position indices of the byte in the bitstream containing the fifst bit of the
objectClockReference field and OCR(i) and OCR(i") are the values of the OCR timestamps taken intp account the
Wrap—arourrds (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 +3. The rounding error of two OCRs may thus accumulate to £20.
The exact value of the constant will thus be in the interval given by:

CR(i) - OCR(i")| - 20 |OCR(i) - OCR(i")| + 25%
N -

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:

© ISO/IEC 2000 — All rights reserved 11
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cong - 28 OCR(i) - OCR(i)

2
< const +_é

N 0 I

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 min, CONSt max].

Since these two inequalities must hold for all iand all i'#i, we compute :

D - _ oy D
const... = MAX 20 4 OCR() ~OCR() [

and

with the minir

Unless:

the conformal

NOTE 1 — As
frequency shift

NOTE 2 — If
definition of the

NOTE 3 — Thi

3.3.222 T

For a consta|
tested the foll

1. verify tha

1. 1 [- Y
o r=r vt O

D - _ -7 D
const,.. = MIN _25 . OCR(i) —~ OCR(i")

S T

hum and maximum taken for all i and i'.

const,,;,, < CONStq5,

min —

nce test failed.

is a time varying delivery rate which can nat:be checked here.

above interval.

5 should be rediscussed should ' be restricted to 0.5

imestamping ( DFS'& CTS ) Procedure

owing way:

the OCR test has been successfully passed

2. decode 4

we deal with the position of the OCR in the bitstream, there is no tolerance in the frequency error. Th

the value of const has rounding errors, these rounding errors also will have to be taken into acg

e result of a

ount for the

nt bitrate SL stream containing OCR information, decoding and composition time stamps shall be

tiné stamp (decoding or composition) taking into account the wrap-arounds (see subclausg

10.2.7)

3. scan the bitstream 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 to the OTB
determined in 4.

3323 To

lerance

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

12
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3.3.3 OD Conformance

3.3.3.1 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 Obj ect Descri pt or Updat e or an Qbj ect Descri pt or Renove command shall not go over
one access unit.

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 Ox01.

The ObjectiDescriptorRemove command shall have its tag value equal to 0x02.

3.3.3.1.1 | Structure for URLs

and services. The actual URL protocols and structures are out of scope ofthe”/ISO/IEC 14496-1 gpecifications.
However, the bitstream representation of these strings must be compliant with the ISO/IEC 10646]1993 and its
amendments (or the Unicode 2.0 and its amendments) specifications~ \If the URLs in the Objeqt Description
Framework are specified to have a certain structure, then these may benncluded in the conformance ppecifications
in the futur drafts.

This subcIFuse briefly discusses the structure of the URL string as it will be useg-in the remote invocgtion of string

3.3.3.1.2 | The Initial Object Descriptor

This subclause looks into the conformance requirementsifer an InitialObjectDescriptor. The syntax gnd semantics
for this dedcriptor are detailed in ISO/IEC 14496-1, subclause 8.6.3.

The structyral conformance is a part of the syntactic*conformance.

3.3.3.1.21 Structure

Shall havelits tag value equal to 0x02;

Shall havefan ObjectDescriptorIB, value not equal to 0x000.

If the URL |Flag is set to 0,(the“InitialObjectDescriptor shall indicate the following:
¢ ODPrdfileLevellndication

+ scenelProfileCevellndication

. audioRrofileLevellndication

e visualProfileLevellndication

e graphicsProfileLevellndication

If the URL_Flag is set to 0, the InitialObjectDescriptor shall also aggregate at least one ES_Descriptor element.
The InitialObjectDescriptor may aggregate at most 30 ES_Descriptor elements.

An InitialObjectDescriptor may aggregate up to a maximum of 255 OCI_Descriptors.

An InitialObjectDescriptor may aggregate up to a maximum of 255 IPMP_DescriptorPointers.

© ISO/IEC 2000 — All rights reserved 13
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An InitialObjectDescriptor may aggregate additional descriptors, called ExtensionDescriptors, but up to a maximum
of 255 in number (see ISO/IEC 14496-1, subclause 8.6.15).

If the URL_Flag is set to 1, the URL string shall be a ISO/IEC 10646:1993 (or Unicode 2.1) compliant string.

3.3.3.1.2.2

Shall point to
3.3.3.1.3

3.3.3.1.31

Scope of URLs in the Initial Object Descriptor

a location whose content shall be an InitialObjectDescriptor.

The Object Descriptor

Structure

An object des
Shall have th
Shall have a

Bits 11-15 wi
values.

An object des
order.

If the URL_H
ES_Descriptd

An object des
An object des
An object des

Independentl
255 in numbe

3.3.3.1.3.2

This subclau
elements.

All specificat
3.3.3.14

g

J

URLSs in objq

criptor shall be encapsulated within an ObjectDescriptorUpdate command.
b tag value equal to 0x01.
inique 10-bit ObjectDescriptorID within the name scope not equal to 0x000.

hin an object descriptor shall be set to 1. This count does not includethe bits for indicat

Hlag = 0, the object descriptor shall aggregate at least.one ES_Descriptor.
rs of various streamType values is described below.

The agg

criptor may aggregate up to a maximum of 30 ESxDescriptors.
criptor may aggregate up to a maximum of 265 OCI_Descriptors.
criptor may aggregate up to a maximumtof 255 IPMP_DescriptorPointers.

of the URL_Flag, an object descriptor may aggregate ExtensionDescriptors, up to a m

r (see ISO/IEC 14496-1, subclause 8.6.15).
Aggregation of ES_Descriptors in an Object Descriptor

be pertains to the (cases wherein a given object descriptor aggregates more than one ES|
ons and restrictions detailed in ISO/IEC 14496-1, subclause 8.7.1, shall be fulfilled.
cope of \URLs in Object Descriptors

ctidescriptors shall point to object descriptor elements at local or remote locations. T

ing the tag

criptor shall aggregate of only ES_Descriptors, OCI Descriptors-and IPMP descriptor poinfers, in that

egation of

aximum of

| Descriptor

he stream

received fron

descriptor.

3.3.3.15

h _the remaote location-shall he a ﬁhjinr\fhncr\riptnrl Ipd::fn command onr\nncnl:ting a
—the—tfreRote—ocaton—shat—be—a B b RO HHRaRe—eRcapstatiig—a

Elementary Stream Descriptors

hew object

This subclause deals with the conformance specifications as related to the ES_Descriptors (ISO/IEC 14496-1,
subclause 8.6.4). The first subclause delves into the syntactic conformance of the ES_Descriptor element. The

subsequent s

3.3.3.151

ubclause delve into the dependencies of elementary streams on each other.

Structure

ES_Descriptors shall be encapsulated within a new Object Descriptor when making a reference to a new audio-

visual object.

14
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If updating the ES_Descriptors for an existing Object Descriptor, the new ES_Descriptors shall be encapsulated
within ES_DescriptorUpdate commands and shall refer to this existing object descriptor.

To change the attributes of an elementary stream, as conveyed by an ES_Descriptor, it is required that the existing
ES_Descriptor associated with this elementary stream shall be removed (via the ES_DescriptorRemove command)
and the new ES Descriptor shall be conveyed (encapsulated in the ES DescriptorUpdate command). The
conveyance of this new ES_Descriptor shall follow the rules outlined in (1) and (2) in this subclause.

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

The ES_Descriptor element shall have a unique 16-bit ES_ID.

If the value of streamDependenceFIag is set the 16-bit dependsOn ES_ID of this ES Descrlptor element shall
ct descriptor.

The strea DependenceFIag of the latter ES Descrlptor element shall be 0 and the streamTypes of the two
ES_Descriptor elements shall be the same.

An ES_Descriptor shall aggregate one DecoderConfigDescriptor and one SLConfigDescriptor:
An ES_Descriptor shall aggregate at most one IPI_DescrPointer and at most one Qos_Dé&scriptor.

An ES_Descriptor shall aggregate at most 255 I|IPMP_DescriptorPointer jelements and at most 255
Languagelpescriptor elements.

Each ES_IPescriptor shall have either one IPI_DescrPointer or (0...255).IP5ldentificationDataSet elements.

Each ES_[Descriptor is scoped within the name space of the parent object descriptor. In other words, @ given object
descriptor [s not aware of an ES_Descriptor element that it did not\aggregate.

An ES_Depcriptor aggregates un number of Descriptors,such as DecoderConfigDescriptor , SLConfigDescriptor,
IPI_DescrRointer, Qos_Descriptor. IPMP_DescriptorPointer, LanguageDescriptor elements, IPI_PescrPointer,
IP_ldentifigationDataSet , which shall appear in thesorder and shall obey the rules defined in ISOJEC 14496-1,
subclause B.6.4.

3.3.3.1.5.2 Elementary Stream Dependencies

This subclause delves a bit further into the dependencies between elementary streams.
All specificptions and restrictions detajled in ISO/IEC 14496-1, subclause 8.7.1.5, shall be fulfilled.
3.3.3.15.3 Scope of URLswin ES_Descriptors

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

3.3.3.154 Name Scope of Identifiers

The scopg of the bj ect Descriptorl D, ES I D and | PMP_Descri pt or| D identifiers that lalpel the object
descriptors i i i i i his definition
is based on the restriction that associated scene description and object descriptor streams shall always be
aggregated in a single object descriptor, as specified in subclause 8.6.2 of ISO/IEC 14496-1. The following rules
define the name scope:

e Two Obj ectDescriptorlD, ES | Dor | PMP_Descri pt or | D identifiers belong to the same name scope if
and only if these identifiers occur in elementary streams with a st r eamType of either ObjectDescriptorStream or
SceneDescriptionStream that are aggregated in a single object descriptor.

3.3.3.1.55 Reuse of identifiers

For reasons of error resilience, it is recommended not to reuse Cbj ect Descri ptor| D and ES_| D identifiers to
identify more than one object or elementary stream, respectively, within one presentation. That means, if an object
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descriptor or elementary stream descriptor is removed by means of an OD command and later on reinstalled with
another OD command, then it should still point to the same content item as before.

3.3.3.1.6 Decoder Configuration Descriptors
The descriptor DecoderConfigDescriptor (ISO/IEC 14496-1, subclause 8.6.5) provides the information for the

configuration of the elementary stream decoders. This subclauses addresses some of the syntactic conformance
elements for this descriptor.

3.3.3.16.1 Structure

The DecoderConfigDescriptor shall have a tag value of 0x04.

The obj ect Typel ndi cat i on value shall not be 0x00.
The st r ean|ype value shall not be 0x00.

If streanmlType = 0x04, the obj ect Typel ndi cat i on attribute shall take on one of the valies from (x20, 0x60-
0x65, Ox6A ahd OxFF. The last value shall indicate that no profile is specified.

If streamlype = 0.x05, the obj ect Typel ndi cat i on attribute shall take on one-of the values from (x40, 0x66-
0x69, 0x6B ahd OxFF. The last value shall indicate that no profile is specified.

3.3.3.2 Megasurement Procedure

3.3.3.3 To|erance

There is no tqlerance. The diagnosis is pass or fail.
3.3.4 BIFS Conformance

3.3.4.1 Cgnformance Requirements

The terminal ghall recover the BIFS Elementary-Stream in the BIFS Decoding Buffer bit-exact as construgted by the
BIFS encodef.

3.34.2 Megasurement Procedure

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

3.3.4.3 Tolerance

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

335 OCI CUIIfUIIIIaIIbC

3.3.5.1 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.
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The rating Entity defined within the Rating descriptor shall be one value provided by the registration authority to the
organisation who provided the Rating Descriptor.

3.35.2 Measurement procedure
This procedure is application dependant.
3.3.5.3 Tolerance

The tolerance is application dependant.

3.3.6 IPMP Conformance

3.3.6.1 Conformance Requirements
A conformpant ISO/IEC 14496 terminal shall pass all IPMP-ESs and IPMP-Ds to the appropriate IPMP System as

indicated hy the IPMP_Type of ISO/IEC 14496-1 subclauses 8.3.2 and 8.6.13, if an according IPMP System is
available in} the terminal.

3.3.6.2 Measurement Procedure

An ISO/IEC 14496-1 conformant terminal shall be able to parse the IPMP\descriptors and IPMP HS (subclause
8.3.2 and §.6) and the IPI data sets (subclause 8.6.8) to the extent of ISO/EC '14496-1.

3.3.6.3 Tolerance

There is ng tolerance. The diagnosis is pass or fail.
3.3.7 Sce¢ne Graph Conformance

3.3.7.1 Conformance Requirements

The scenq shall be reconstructed and updated by BIFS-Command streams, BIFS-Anim streams and ROUTEs
execution @s specified in ISO/IEC 14496-1;,.Subclause 9.3.

3.3.7.2 Measurement procedure

The scene|graph shall be the same as the scene graph of a reference implementation at any time. The procedure
to test is tq make scene dumps according to the format described in this document at some key point§ in time. The
test materipl must provide ‘the original BIFS bitstream as well as the scene dumps for the same key points in time.
The key pqints will be determined by the author of the test sequence according to the following criteria:

* in the ¢ase of BIFS-Anim or BIFS-Command streams, the scene graph shall be checked after thg CTS of each
commahd or-anim value.

i £t ot dingotad b, AL ITEe  fl o £ h _chall K kL Lad AL
4 In the \JGSC Ul |ntcrpu|aturo abllvatcu Uy NUUTLO, UIT oCcnc Urapll S0AIn T CITTUATU cvcry 100 mS. The

assumption is that interpolation of values are performed at the same rate shifted by 50 ms.

3.3.7.3 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.
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3.3.8 Miscellaneous Conformance

3.3.8.1

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 th

3.3.8.11

e terminal process.

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, InitialObjectDescriptol, the BIFS
Command arjd ObjectDescriptor information have to be continuously monitored.

3.3.8.1.2 Handling of discontinuities

In compliant MPEG-4 systems streams, not at every Access Unit boundary, but on some-particular Agccess Unit,
discontinuities in any decoding process can occur (visual decoding, audio decoding, Systém'’s bitstream decoding).
Assuming that any combination of changes in decoding process parameters which lead to parameter palues that
are supported by the decoder under test, the terminal under test shall:

« Maintain porrect composition synchronisation between the different Elementary streams

* Not prodyice unacceptable audio or visual artefacts

3.3.8.1.3 Hrivate data handling

The normal operation of compliant MPEG decoders shalliet be affected by the presence of private data jn MPEG-4
system streains, i.e. decoders shall operate in the same’way, if any private data are inserted or are not|inserted in
the already predefined fields.

Decoders shall be at a minimum capable of recognising and ignoring all private fields.

Decoders shall be at a minimum capable.@f'recognising and ignoring all private elementary streams.

3.3.8.2 Megasurement Procedure

3.3.8.2.1 Buffer overflow/underflow tests

Continuous QTB shallbe\present and available.

The SDM bulifer, fullness will be continuously monitored with the use of CTS and DTS timestamps (wheh present),
and with the ysedof the OTB. When present, continuous DTS and CTS shall be available for such conforr‘pance test.
3.3.8.3 Tolerance

3.4 Test material and test suites

This subclause contains the description of test material and test suites required by the previous subclauses.

The test sequences are packaged in MP4 file format. The MPA4 file format specification can be found in the ISO/IEC
14496-1 working draft for Amendment 1.

The test sequences are bundled with an HTML file describing:

18

the title of the sequence,
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hors,

» the reference to the clause(s) of this document that this test sequence pertains to,

» the content, at the level of detail needed to be able to perform the test,

 thelist

and nature of the other documents.

Some test sequences may also be accompanied by:

6-4:2000(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,

i scene

specifigd by the standard.

The textua
3.4.1 Pal
3411

The log filg
* easily
+ easya
3.4.1.2

It is sugge]
encoders)

a log file shall correspond to the order of the decading process as is given by the syntax descriptions i

parts of IS

Any such |
log file, wh

<TOS>  (

Table 3-2 ¢
automatic

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

the 1% g

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

file formats to be used in the other documents are described in the next two subclauses.
sing Hint File Format

Requirements

s are to fulfil the following requirements to facilitate conformancetesting:

egible and understandable for human beings

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

Syntax Elements in a Log File

sted that any line in a log file should corrgSpond to exactly one single read (for decoders
pperation of an ISO/IEC 14496 syntax element (see subclause 3.4.1.2.1 for details). The or

D/IEC 14496.

ne in a log file shall contain thetfollowing syntax elements (the angled brackets are to be ski
breas the round ones are to\be kept):

<bits>, <Thbits>)" <senmantic> <bits read> <blank> <decoded val ue>

xplains the meaning of the different syntax elements in one log file line. For easier legibility
processing it.also describes:

haracterin a line)

Ecene tree as

or write (for
der of lines in
h the relevant

pped in a real

as well as for

ys starts with

e the fi

dwidth in characters for the cyntnv elements (ng for <hits> there shall 2|\I\IQ\JIQ be

3 characters

reserved); Those parts of the fields that are not needed actually are to be left blank .

» the alignment of the syntax elements (e.g. the numbers for <bits> and <Thits> will be easier legible being right-
aligned)

© ISO/IEC 2000 — All rights reserved
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Table 3-2 — 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 left
bits are read acc. to Table 3-3

( Separator for 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 left

<semantit> thetextuatdescription of the bits Tead, according 29 710 eft
to the syntax used in ISO/IEC 14496, see also
subclause 3.4.1.2.1

<bits read> the bits read, interpreted as a hexadecimal 69 9 rjght
number

<blank> blank characters for better legibility 78 2 -

<decoded value> | see subclause 3.4.1.2.2 80 N/A eft

Table 3-3 ind|cates the strings that are to be used for <TOS>.

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

Table 3-3 — Values for'<sTOS>

stream type <TOS>
InitialObjectDescriptar IOD
ObjectDescriptorStream OD ES ID
SceneDescriptionStream BIFS ES ID
ObjectContentinfoStream OCl ES ID
ClockReferenceStream OCR ES ID
IPMPStream IPMP ES I D
AudioStream AUD ES ID
VisualStream VID ES I D

3.4.1.2.1 <dsemanticz'syntax element

As stated in Tlable™3;2, the <semantic> field shall provide for the textual description of the bits read, accofding to the
syntax used inISO/IEC 14496. l.e., every sophisticated ISO/IEC 14496 syntax element that is being donstructed
from other syntoo—elemen

nt hac tn kn hralcan avn-—roacuransnhys 0 neieaitngn cagntay, Alamaante that Ao t b b k
TCTTU TTUO U VU VTUNCTT UuUvvTT |\,\,u|o|vp|y L34 PIIIIIILI\I\./ JyllLuI\ CroeTrrfermno it vaaimiout e ro en
down any further.

E.g., there would be no(!) <semantic> value Transform2D. Instead, every node would have to be broken down by its
fields. The fields in turn would have to be broken down further (one exception is formed by fields of type SFBool,
which cannot be broken down further). l.e., a field of type SFFloat would have to be broken down recursively until
the mantissa and exponent level is reached.

3.4.1.2.2 <decoded value> syntax element
The <decoded value> syntax element shall reflect the interpretation of the bits read, according to the value of the

<semantic> element. E.g. if the value read from the bitstream is of type SFBoolean the <decoded value> element
would be equal to either TRUE or FALSE depending on the actual value in the bitstream. In another example the
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<semantic> element might indicate that the bits are to be interpreted as a nodeType. Hence <decoded value>
would simply be equal to the name of the node (e.g. Transform2D or Bitmap or ...).

However, although the above examples are rather straight-forward the definition of the different possible values of
the <decoded value> syntax element requires a lot of work due to the high amount of data types that are permitted
(e.g. see subclause 9.3.7 of ISO/IEC 14496-1).

Therefore, this field shall be left open for additional but non-normative information, which should provide some

useful information for human readers!. Guidelines for the provision of useful information by this syntax element are
given in the following subclause.

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

The <decoded value> syntax element shall contain information about the bits that have been decoded, in the form
that makeg sense for them. For example boolean values shall be written as TRUE or FALSE. In~¢ages where the
bits represent an enumerated type such as nodeType, a textual value of the enumerated type‘shall pe printed. In
cases whefe no information is needed as in the case of an integer, the field may be left blank, ‘Stfing values shall be
printed as [s. Any other comments can be added to this field as is felt necessary.

3.4.1.3 Fxample
The followming line are to serve as an example of a line arbitrarily chosen/frem a log file (note fhat here the

<semanticp field width is reduced to 30 character for better legibility and that' also left out the <decoded value>
syntax element):

BIFS 5 ( 1, 3) i sReused 0 FALSE
This line cgrresponds to the following information:

e one bit has been taken from a scene description stream

e thestrgam’'sES IDis5

e the bitfead 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 ipformation on
this willlbe provided by the context which in turn would be given by the preceding lines in the log file|)

« the bit’s (hexadecimal) valde\s zero

* since jsReused is antSFBoolean value, its value “0” is interpreted as “FALSE”

3.4.1.4 PBuffix fdr Log Files

For easy re¢caghition the name of every log file shall be terminated by the suffix “.log” leading to the format *.log for
any such file’s‘hame.

3.4.2 Scene Dump File Format

The interchange format is an XML text file. The file contains a description of all nodes, routes, and fields of the
current state of the scene. The structure of this file is intended to simplify the parsing and identification of various
parts of the scene graph.

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

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.
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3421 Elements and their attributes

3.4.2.1.1 <scene-dump>
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”

3.4.21.2 <timestamp>

Contains ternLinaI’s session time value (at the point the scene dump is captured) expressed in SFTimé foymat.

Container:
<scene-dumpg>

Attributes:
reference-valpie Required if the scene is timed to a clock reference stream{ Centains a snapshot of the clock

reference as an integer. Note that this value will wrap,‘and cannot be used gs the sole
indicator of session time.

3.4.21.3 <dscene>
This element|is a container for all nodes of the scene graph.

Container:
<scene-dump>

Attributes:
(none)

3.4.2.1.4 <dnode>

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 ingtanced node, the field.dump is optional.

Container:
<scene>, <inflexed-value>,'<node>

Attributes:

type Required. Contains the integer SFWorld node encoding type as defined in ISO/IHC 14496-1
Annex H

instance-id Optional. Set to the node ID for instanced nodes.

use-id Optional. Set in nodes that are reusing an instanced node.

name Optional. Contains the name of the node.

34215 <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.
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Container:

<node>

Attributes:

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

3.4.2.1.6 <indexed-value>

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

Container:
<field>

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

3.4.2.1.7 | <routes>
This elemdnt serves as a container for all the route definitions in the scene.

Container:
<scene-dump>

Attributes:
(none)

3.4.2.1.8 | <route>

This elemgnt describes a route in the scene.

Container:

<routes>

Attributes:

id Required. Contains the route’s id.

src-node Required. Contains the instance identifier of the route’s source node.
src-field Required. Contains the outID of the source field within the source node.
dst-node Required. Contains the instance identifier of the route’s target node.
dst-field Required. Contains the inID of the target field of the route’s target node.

3.4.2.2 Example file

<?xm version="1.0"7?>
<scene- dunmp versi on="1">

<tinestanp reference-val ue=="1234">0. 0</ ti nest anp>

<scene>

<node nane="G oup" type="46" instance-id="1">
<field nane="children" def-id="0">
<i ndexed-val ue i ndex="0">
<node nane="Transforn' type="94" instance-id="2">
<field nane="transl ation" def-id="5">0.0 0.0 0.0</field>
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<field name="rotation" def-id="2">0.0 1.0 0.0 0.0</fiel d>
</ node>
</ i ndexed- val ue>
<indexed-value index="1">
<node name="TimeSensor” type="92" instance-id="3">
<field name="cyclelnterval” def-id="0">10000</field>
<field name="enabled” def-id="1">TRUE</field>
<field name="loop” def-id="2">TRUE</field>
<field name="startTime” def-id="3">0.0</field>
<field name="stopTime” def-id="4">0.0</field>
</indexed-value>

<indexed-value index="2">

<node name="COrientationInterpolator” type="66" instance-id="4">
<field name="key" def-id="0">
<indexed-value index="0">0.0</indexed-value>
<indexed-value index="1">1.0</indexed-valug>
</[field>
<field name="keyValue” def-id="1">
<indexed-value index="0">0.577 0.577 0.577 0.0
</indexed-value>
<indexed-value index="1"%0.577 0.577 0.577 6.283185
</indexed-value>
</[field>
</node>
</indexed-value>
<ffield>
</node>
</scene>
<routep>
<route id="1" src-node="3" src-field="6" dst-nede="4" dst-field="0"/>
<route id="2" src-node="4" src-field="2dst-node="2" dst-field="4"/>
</routgs>

</scene-dump>

3.4.3 Test $uites

This paragraph describes the‘test suites to be used. A test suite is a suite of material and measurement|algorithms
and associated reference,algorithms.

3431 BIFS Feature List

The test suitg shall verify the features in Table 3-4. For nodes, the following shall be tested:

« Presence in the scene tree after decoding.

« Appropriate value of the fields after decoding.

* 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 3.4.2. Rendering not being
normative, the aspect of the node is not subject to conformance testing.
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Table 3-4 O BIFS Test Suite Information

N° | Feature Reference of Test sequence and associated method
1. |[BIFS-Anim: position 3D animation

2. | BIFS-Anim: position 2D animation Anim-simple
3. | BIFS-Anim: color animation

4. | BIFS-Anim: angle animation Anim-circle
5. | BIFS-Anim: float animation

6. |BIFS-Anim: bound float animation

7. | BIFS-Anim: normal animation

8. |BIFS-Anim: size 3D animation

9. |BIFS-Anim: size 2D animation

10. [BIFStAnim: integer animation

11. | BIFStAnim: several fields in the same node Anim-rect
12. | BIFStAnim: several nodes

13. [BIFStAnim: skip frame

14. | BIFStAnim: switch of a node (isActive mask)

15. | BIFStAnim: random access true

16. | BIFStAnim: random access false

17. | Quartization: 3D position Pos3d-4bit
18. | Quarttization: 2D position

19. [ Quartization: drawing order

20. | Quarftization: color

21. | Quarftization: texture coordinate

22. |Quarftization: angle Angle-8bit
23. | Quarftization: scale

24. | Quarftization: interpolator keys

25. | Quarftization: normals Normal-4bit
26. | Quarftization: rotations

27. | Quarjtization: object size 3D

28. | Quarftization: object size 2D

29. |Quarftization: linear scalar quantization

30. |Quarftization: efficient float

31. | Quarftization: node default yalues

32. |Quarftization: isLocal mode

33. | Quarftization: DEF/USE

34. | BIFS|Command; insert node index

35. | BIFS|Command:insert node begin

36. |BIFS|Command: insert node end Updatetest, Friday
37. | BIFS|Cemmand: insert Idx value index

38. |BIFSICommand: insert Idx value hegin

39. |BIFS Command: insert Idx value end

40. |BIFS Command: insert ROUTE

41. |BIFS Command: delete node Bifs-deletenode
42. |BIFS Command: delete Idx value index Friday

43. | BIFS Command: delete Idx value begin

44. |BIFS Command: delete Idx value end

45. | BIFS Command: replace node

46. |BIFS Command: replace field Bifs-2dfieldreplacel, Friday
47. | BIFS Command: replace Idx value index Pae_raise
48. | BIFS Command: replace Idx value begin

49. | BIFS Command: replace Idx value end
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N° | Feature

Reference of Test sequence and associated method

50. | BIFS Command: replace ROUTE

51. |BIFS Command: replace scene

Ecran2, Updatetest

52. | BIFS Command: several commands in same AU

53. | BIFS Scene: mask node

54. | BIFS Scene: list node

Jerusalem, Layout, Testlayout

55. | BIFS Scene: mask MFField

56. |BIFS Scene: list MFField

57. |BIFS Scene: ROUTE

Scaling3D, Jerusalem, Ecran2

58. | SFBool Ecran2, Updatetest

59. |SFColor Ecran2, Updatetest

60. | SFFloat Ecran2, Updatetest

61. | SFInt32 Ecran2, Updatetest

62. | SFRotation Normal-4bit

63. | SFString Ecran2, Updatetest

64. | SFTime Jerusalem, Orientinterp3D
65. | SFUTrl Anchor, Audiotest

66. | SFVecf Ecran2, Updatetest

67. | SFVec3f Bifs-deletenode

68. | SFImage

69. | SFCommandBuffer Ecran2

70. | SFScrigt Scaling3D, SFCelor01, Value_changed3d, Qtvr

71. | BIFSConfig: BIFS Anim

Anim-rect, Afim-circle, Anim-simple

72. | BIFSConfig: BIFS Command

Ecran2, Jérusalem

73. | Anchor

Anchot

74. | AnimatipnStream

Anim=rect, Anim-circle, Anim-simple

75. | Appeargnce

Bifs-deletenode, Bifs-2dfieldreplacel

76. | AudioBliffer

77. | AudioClip
78. | AudioDe¢lay
79. |AudioF

80. | AudioM|x

81. | AudioS¢urce

Audiotest, Ifs

82. | AudioSwitch

83. | Backgrqund

84. | Background2D

85. |Billboarg

86. |Bitmap Ecran2, Jerusalem, Updatetest, Transition
87. |Box Bifs-deletenode

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

89. | Collision

90. |Color

91. | Colorinterpolator Timestest

92. | CompositeTexture2D Layout

93. | CompositeTexture3D

94. | Conditional

Ecran2, Layout, Friday

95. | Cone

Bifs-deletenode

96. | Coordinate

97. | Coordinate2D

Layout, Updatetest

98. | Coordinatelnterpolator

99. | Coordinatelnterpolator2D

26
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N° | Feature Reference of Test sequence and associated method
100. | Curve2D Layout, Polygontest

101. | Cylinder Bifs-deletenode

102. | CylinderSensor

103. | DirectionalLight PointLightPrimitive1-3D
104. | DiscSensor

105. | ElevationGrid

106. | Expression

107. | Extrusion

108. | Face

109. | FaceDefMesh

110. | FacepPefTables

111. | FacePefTransform

112. | FAP

113. | FDP

114. |FIT

115. | Fog Scaling3D

116. | Font$tyle Scaling3D, Ecran2

117. | Form Form_spread, Form_spread2, Testform
118. | Group Anchor, Ecran2, Layout
119. | ImagpTexture Ecran2, Jerusalent) Pae_raise
120. | IndejedFaceSet Test2, Test3

121. | IndededFaceSet2D Ifs

122. | IndexedLineSet

123. | IndexedLineSet2D Polygoentest, Updatetest
124. | Inline

125. | LOD

126. | Layer2D Bifs-2dfieldreplacel, Transition
127. | Layel3D Bifs-deletenode, Scaling3D
128. | Layolit Jerusalem, Layout, Testlayout
129. | LineRroperties Ecran2, Updatetest

130. | ListeningPoint

131. | Matefial Bifs-deletenode, Material3D
132. | Matefial2D Bifs-2dfieldreplacel, Ecran2
133. | Movig¢Texture Jerusalem, Friday

134. | Navigationinfo

135. | Nornal

136. | Normalinterpelator

137. | OrdefedGroup Form_spread2, Pae_raise
138. | Orierftationinterpolator Orientinterp3D

139. | PixelTexture

140. | PlaneSensor

141. | PlaneSensor2D Slider, Valuator

142. | PointLight PointLightPrimitive1-3D
143. | PointSet

144. | PointSet2D

145. | PositionInterpolator Value_changed3d

146. | Positioninterpolator2D Friday, Traj0

147. | ProximitySensor2D

148. | ProximitySensor

149. | QuantizationParameter
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N° | Feature Reference of Test sequence and associated method
150. | Rectangle Ecran2, Updatetest, Friday
151. | Scalarinterpolator Trans-group
152. | Script Scaling3D, SFColor01, Value_changed3d, Qtvr
153. | Shape Bifs-deletenode, Ecran2, Jerusalem
154. | Sound
155. | Sound2D Audiotest, Ifs
156. | Sphere Bifs-InsertNodeStress
157. | SphereSensor
158. | SpotLight PointLightPrimitivel-3D
159. | Switch Ecran2, Jerusalem, Friday
160. | TermCgp
161. | Text Ecran2, Jerusalem, Updatetest
162. | Texture[Coordinate
163. | Texture[lransform
164. | TimeSegnsor Orientinterp3D, Jerusalem, Trans-group, Timestgst
165. | TouchSgensor Scaling3D, Ecran2, Jerusalem, Friday
166. | Transfofm Bifs-deletenode
167. | Transfoym2D Bifs-2dfieldreplacel, Ecran2
168. | Valuatof Slider, Valuator
169. | Viewpoint Scaling3D
170. | VisibilitySensor
171. | Viseme
172. | WorldInfo
173. | DEF / USE SFColor@1, Ecran2, Jerusalem
174. | BIFSCaonfig (DecoderSpecificinfo for BIFS) Ecran2, Jerusalem
3.4.3.2 OD Feature List
Tablex3-5 00 OD Test Suite Information
N° | Feature Reference of Test sequence and associated metHod
1. |10OD Anchor, Audiotest, Ecran2
2. | OD Update (new) Ecran2, Jerusalem
3. OD Remove
4. | ES Update (new)
5. ES Remove
6. |IPMP Update
7. IPMP Remove
8. | OD Upcate-fmodification)
9. |ES Update (modification)
10. | OCI descriptors
11. | IPI descriptors
12. | QoS descriptors
13. | Extension descriptors
28
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3.4.3.3 Bitstreams

Table 3-6
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
Updatetest ENST Updates
Transtion 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
Polygontedt ENST Polygons and lines
Slider ENST Valuator...
Timestest ENST ColorInterpolator
Trans-group ENST Scalarinterpolator
Testlayout ENST Layout
Testform ENST Form
Qtvr ENST Script, Valuator, Arb. Shape video
Friday ENST Medium size example
Trajo ENST Positioninterpolator2D
Ifs ENST IndexedFaceSet2D and Sound2D
Anim-simple FT Animation of,Transform2D.scale
Anim-rect FT Animation ef Transform2D.translation and rotation
Anim-circlg FT Animation’of Transform2D.rotationAngle
Bifs-deletehode FT Delete node on 3d nodes
Bifs-2dfieldreplacel FT Replace field on 2d nodes
Bifs-InsertiNodeStress FT Insert node
PointLightRrimitive1-3D FT 3d lights
Orientinterp3D EL Orientation Interpolator
Material3D FT Material3D
Angle-8bit FT Quantization of angle
Normal-4b|t FT Quantization of normal
Pos3d-4bit FT Quantization of position 3d
Scaling3D FT Script
SFColor01 FT Script
Value_changed3d FT Script
Test2 Optibase | IndexedFaceSet
Test3 Optibase | IndexedFaceSet
4 Visual

4.1 Introduction

In this clause, except where stated otherwise, the following terms are used for practical purposes:
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The term ’bitstream’ means ISO/IEC 14496 video bitstream. A bitstream is the coded representation of one layer of
a single visual object. A bitstream may contain I-VOPs, P-VOPs, B-VOPs and S-VOPS.

A "visual-object bitstream collection" is a set of bitstreams that represent all the layers of one VO.

A "visual-clip bitstream collection" is a set of bitstreams that represent all the layers of all the visual objects making
a video clip.

The term 'decoder’ means ISO/IEC 14496 video decoder or ISO/IEC 14496 scalable still texture decoder, i.e., an
embodiment of the decoding process specified by ISO/IEC 14496-2. The decoder does not include the 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.
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ections, visual-clip bitstream collections, video deCoders and scalable still texture objec
itive tests make use of test data (bitstream test suites) provided as an electronic an
nd of a reference software decoder specified™n ISO/IEC 14496-5 with source code
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n of visual bitstream compliance

1496 video bitstream is a bitstream that implements the specification defined by the normat
496-2 (including all normativesannexes of ISO/IEC 14496-2).

bitstream, visual-object “bitstream collection or visual-clip bitstream collection shall m

and implement all the restrictions defined in the generic syntax defined by the ISO/IE
including the restrictions defined in clause 9 of ISO/IEC 14496-2 for the profile-and-level s
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simply a “Profile@Level bitstream” (e.g. an MP@L1 bitstream).

4.2.1 Requirements and restrictions related to profile-and-level

stream” or

The profile_and_level_indication shall be one of the valid codes defined in Annex G 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, Annex G and Annex N.

The restrictions defined for a given profile-and-level are aimed at reducing the cost of decoder implementation and
at facilitating interoperability. A compliant bitstream, visual-object bitstream collection or visual-clip bitstream
collection shall be decodable by any compliant ISO/IEC 14496 visual decoder that supports the profile-and-level
combination specified in the bitstream.
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4.2.2 Additional restrictions on bitstream applied by the encoder
The video encoder or scalable still texture encoder may apply any additional restrictions on the parameters of the
video bitstream, in addition to restrictions defined in the generic video syntax and the restrictions defined for the
specified profile-and-level in clause 9 of ISO/IEC 14496-2. Not all additional restrictions can be known a priori

without analyzing or decoding the entire bitstream, since the syntax does not provide explicit mechanisms which
signal such restrictions in advance for all cases.

4.2.3 Encoder requirements and recommendations

4.2.3.1 Encoder requirements

Although encoders are not directly addressed by ISO/IEC 14496-2, an encoder is said to be an ISO/IEC 14496-2

Profile@Lgvel encoder if it satisfies the following requirements:

1) The bitsfreams generated by the encoder are compliant Profile@Level bitstreams.

2) For endoding methods which include embedded decoding operations to produce thé<Coded bitgtream, these
decoding dperations shall be performed with the full arithmetic precision specified in ISQAEC 14496-2.

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

With this réquirement on ISO/IEC 14496-2 encoders, any compliant deceder decoding a bitstream gg¢nerated by a
compliant gncoder will normally reconstruct images of higher quality,, cempared to the images reconstructed from

the same hitstream by a non-compliant decoder.

4.2.3.2 Fncoder recommendations
of subclause
cumulation of
ded within an
hcoder.

It is strong
7.4.4 of I3
mismatch
encoder ar

y recommended that video encoders capable‘ofproducing P-pictures implement the note
O/IEC 14496-2. Failure to implement this’recommendation may cause significant ac
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d those produced by a (downstream) decoder using the coded bitstream produced by the e
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nce software decoder contained in ISO/IEC 14496-5 implements the full elementary S
ISO/IEC 14496-2. For visual object type == “video ID”", the reference software begin
t the video_object_start code. For visual_object type == “still texture ID”, the reference sd
bitstream beginning:with StillTextureObject(). It does not, however, implement the follow

tream syntax
5 decoding a
ftware begins
ing additional

restrictiond defined by ISO/IE€/14496-2:

«  verificgtion of the.constraint imposed on VBV, VCV and VMV, and

profiles and-levels.

In addition| the’buffer intercept method defined below is not implemented by this software.

4.3 Procedure for testing bitstream compliance

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

When processed by the reference software decoder, the bitstream, visual-object bitstream collection or visual-clip
bitstream 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 to be free of errors introduced by transmission.

Successfully passing the reference software decoder test only provides a strong presumption that the bitstream
under test is compliant, i.e. that it does indeed meet all the requirements specified in ISO/IEC 14496-2 that are
tested by the reference software decoder.
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Additional tests may be necessary to check more thoroughly that the bitstream implements properly all the
requirements specified in ISO/IEC 14496-2. These complementary tests may be performed using other video
bitstream verifiers that perform more complete tests than those implemented by the reference software decoder.

ISO/IEC 14496-2 contains several informative recommendations. When testing a bitstream for compliance, it is
useful to test whether or not the bitstream follows those recommendations.

To check correctness of a bitstream, it is necessary to parse the entire bitstream and to extract all the syntactic
elements and other values derived from those syntactic elements and used by the decoding process specified in
ISO/IEC 14496-2 (e.g vop_height).

A verifier does not necessarily perform all stages of the decoding process described in ISO/IEC 14496-2 in order to
verify bitstream correctness. Many tests are performed on syntax elements in a state prior to their use in some

processing st

However saomae arithmaetic mav need ta he nerformed on combinations-of svntax ele
T t t Y k P 2 YE:

nents.

A verifier whi

oes,
23] g

Ch does perform the IDCT transform and calculates the reconstructed samples must\con

ply with all

the arithmetiq precision requirements specified in ISO/IEC 14496-2. In addition, the IDCT of such |a verifier shall be
an embodimént of the saturated mathematical integer-number IDCT specified in Annex A of ISO/IEC [L4496-2 (a
software implementation using 64-bit double-precision floating-point is sufficient).

Performing the IDCT and calculating the reconstructed samples in a verifier, although not necessary, i$ useful for
several reasgns:

- It allows to test the subjective quality of the reconstructed frames. ISO/IEC 34496-2 does not put any requirement
on subjectivg quality, but it is desirable that an encoder generates bitstreams for which the subjectivg quality of
reconstructed frames is as good as possible.

- Checking tipe output of the IDCT can provide an indication of/whether or not the encoder that prg¢duced the

bitstream obs
If a bitstream
all zeros) for
be suspected

The best chal

4.4 Definitid

erved the recommendation of the note in subclausé7:4.4 of ISO/IEC 14496-2.

which the output of the reference IDCT is allzeros, then the encoder that produced the bit
of not implementing this important recommendation.

nce to discover this problem is whenastill image (with no motion at all and no noise) is enc

n of visual decoder compliance

In this subcl@quse, except where stated’ otherwise, the term ’bitstream’ means compliant ISO/IEC 14

bitstream (as
profile-and-le

Compliance (¢

defined in this part of\ISO/IEC 14496) that has the profile_and_level_indication correspon
Vel combination considered for the decoder.

f an ISO/IEC_14496-2 decoder is defined only with regard to a legal profile-and-level com

specified in
indicated in

tlause 9. The' decoder shall decode the VOPs of the test bitstreams within the VOP
e bitstream (VOP_time_increment). The decoder shall reconstruct I-, P- and B-VOPs

within +/-1 pixel difference compared with that generated by the reference software. Additionally the
accuracy without,IBCT of the decoder shall be identical to that of the reference software, except for t

contains a P-VOP with many occurrences of caded blocks of DCT coefficients (i.e., blocks {hat are not

stream can

pded.

496 visual
ding to the

ination, as
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nd sprites
arithmetic
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function of parspective warping used for the decoding of S-VOPSs (see subclause 4.3.1). The decoder dogs not have
to display the reconstructed picture within the VOP time period.

The test bitstreams shall stress the decoders by the parameters specified in the profile and level, for example, 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 (e.g, bi-directional
prediction with 8x8 MC for all MBs in B-VOP).

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

The normative tests that a decoder shall pass in order to claim compliance with a given profile-and-level
combination are specified in clause 5. A decoder can claim compliance with regard to several profile-and-level
combinations if and only if it passes the normative tests defined for each of the profile-and-level combinations.

32 © ISO/IEC 2000 — Al rights reserved


https://iecnorm.com/api/?name=bac3528f8a2949ce329915a5da908d39

ISO/IEC 14496-4:2000(E)

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

In the following text, decoder compliance is always considered with regard to a particular profile-and-level
combination, even 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-level combination
considered, and if it can decode bitstreams with any options or parameters with values permitted for that profile-
and-level combination. The permitted options and parameter range for each profile-and-level combinations are
defined in 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-
level com

ination-is-hot-a r\r\mnllnnf decoader forthat prnflln and |n\ln| evepn-ifit passes the-hormative-tests Spec|f|ed

in clause §. In effect such a decoder would not be capable of decodlng all compllant bitstreams of the considered
profile-andflevel combination.

In the following subclauses the term ‘reference decoder’ means the reference software decoder (ISP/IEC 14496-
5).

The referepce decoder is a decoder that implements precisely the decoding process.as specified in ISD/IEC 14496-
2. The IDET function that shall be used when running the reference decoder isthe very accurate approximation of
the mathdmatical saturated integer-number IDCT specified in Annex AS©f ISO/IEC 14496-2| obtained by
implement{ng IDCT with double-precision arithmetic.

Except for|possible mismatches caused by ambiguous half-values rounding at the output of the IDET 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.

4.4.1 Requirement on arithmetic accuracy in videoe‘@bjects (without IDCT)

With the exception of IDCT, the specification>0f ISO/IEC 14496-2 defines the decoding proceps absolutely
unambiguqusly. IDCT may yield different results among different implementations. The requirefnents on the
accuracy of the IDCT used by a compliant décoder are specified in Annex A of ISO/IEC 14496-2.

Although unambiguously defined using.integer arithmetic, the process of perspective warping (Cf. supclause 7.8.5
of ISO/IEQ 14496-2) may require the usage of floating point registers for implementation. The ¢lecoder shall
calculate the warping functions, for perspective warping (i.e. F(i, ), G(, ), Fdic, jo), and G4, j.) for the
no_of sprife_point == 4 case-defined in subclause 7.8.5 of ISO/IEC 14496-2) within +/-1 difference cpmpared with
the values jobtained using theinteger 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 vdlue zero (Cf.
subclause [7.4.4.6f1SO/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 reconstructed by the
reference decoder for the same sample is not a compliant decoder.

In other words, all compliant decoders shall produce numerically identical reconstructed samples when the IDCT is
applied only to blocks of zero coefficients (assuming that they use numerically identical reference frames).
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4.4.2 Requirement on arithmetic accuracy in video objects (with IDCT)

When a bitstream contains some 8x8 blocks with non-zero DCT coefficients, the output of a compliant decoder may
differ from the output of the reference decoder. However, because of the accuracy requirements on the IDCT
transform used by the decoder, there exist some accuracy requirements on the output of a compliant ISO/IEC
14496 video decoder.

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

Annex A of ISO/IEC 14496-2 defines additional requirements above those defined by the IEEE Std 1180-1990
standard. In order to claim that the IDCT transform used by the decoder conforms to the specification of Annex A,

the IDCT transform shall comply with the IEEE Std 1180-1990 standard and pass successfully the following test:

The test is
modifications

1) Initem (1)
(one million)

2) The text of
not exceed 2

3) Let F be th

of subclause 3.2 of the IEEE specification, the last sentence is replaced by: <<Data sets of
blocks each should be generated for (L=256, H=255), (L=H=5) and (L=384, H=383)*>>

subclause 3.3 of the IEEE specification is replaced by : <<For any pixel location, the peak
in magnitude. There is no other accuracy requirement for this test.>>

e set of 4096 blocks Bi[y][x] (i=0..4095) defined as follows :

e following

1 000 000

error shall

a) Bi[p][0] =i - 2048

b) Bi[[7][7] = 1 if BI[O][0] is even, Bi[7][7] = 0 if Bi[0][0] is odd

c) Alllother coefficients Bi[y][x] other than Bi[0][0] and Bi[Z}[7] are equal to 0
For each blog¢k Bi[y][x] that belongs to set F defined above,“an IDCT that claims to conform to the spegification of
Annex A of I$SO/IEC 14496-2 shall output a block fly][x].that as a peak error of 1 or less compared to the reference
saturated mafhematical integer-number IDCT fii(x,y). .In-other words, | fly][x] - fii(x,y)| shall be <= 1 for pll x and y.
Successfully passing the conformance test definedsin' this document only provides a strong presumptipn that the
IDCT transfofrm is compliant, i.e. that it does meet-all the requirements specified in Annex A of ISO/IEC 14496-2.

Additional tes

ts may be necessary to check mare thoroughly that the IDCT implements properly all the re

uirements

and recommeéndations specified in Annex A of ISO/IEC 14496-2.

4.4.3 Requ|rement on arithmetic accuracy in scalable still texture object (without IDWT)

In decoding g coefficient

data , the san

f scalable still texture-object, there is a requirement that if a wavelet transfrom contains ng
nple 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, @ compliant/decoder shall produce reconstructed samples numerically identical to zero.

4.4.4 Requ|rement 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.

4.45 Requirement on output of the decoding process and timing

The output of the decoding process is specified by subclause 7.13 of ISO/IEC 14496-2.
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It is a requirement that all the reconstructed samples of all the coded VOPs be output by a compliant decoder to the
display process. For example, a decoder that occasionally does not output some of the reconstructed B-VOPs or
that occasionally outputs incomplete reconstructed VOPs to the display process is not compliant. The actual output
of the display process is not specified by this standard.

It is a requirement that a compliant decoder outputs the reconstructed samples at the rates specified in subclause
7.13 of ISO/IEC 14496-2.

For example, when decoding an interlaced sequence, there is a requirement that the samples of each field be
output to the display process at intervals of 1/(2 * frame_rate).

446 Recommendations

In addition fothe TEQUITENMTENTS, Tt 1S UESTapte that comptiant decoders Mpienment various Tecormmenaations defined
in ISO/IEC|14496-2.

This subclause lists some of the recommendations.

It is recommended that a compliant decoder be able to resume the decoding process ds\soon as pogsible after an
error. In most cases it is possible to resume decoding at the next start code or resynchronisation marker.

It is recommended that a compliant decoder be able to perform concealment for.the macroblocks or yideo packets
for which all the coded data has not been received.

4.5 Procegdure to test decoder compliance
In this subclause, except where stated otherwise, the term ’bifstream’ means compliant ISO/IEC| 14496 video

bitstream (as defined in this document), that has the profile_and_level_indication corresponding to the profile-and-
level combjnation for which conformance of the decoder is censidered.

45.1 Stgtic tests

Static testg of a video decoder requires testing of-the reconstructed samples. This subclause will explain how this
test can bg accomplished when the reconstructed-samples at the output of the decoding process are available.

It may not| be possible to perform this.type of test with a production decoder. In that case this tgst should be
performed [by the manufacturer during:the design and development phase.

Static testq are used for testing the arithmetic accuracy used in the decoding process.
There are fwo sorts of statie-tests.

- The stati¢ 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 arg 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.

45.2 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.
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45.3 Speci

fication 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)
c)

d) Errorresi

Shape coding

Scalability

lience

UH Y2002 T
STHT TCATOTT

e) Scalable

f) Sprites

Not all the d¢lecoder requirements are covered by these tests, but tests for the most.fundament

requirements

are believed to be covered by this test suite specification. These tests includey;

1. General static tests:

Bitstr

2. Memory bg
Bitstr,
interg

poss
referg

3. VLC/FLCd

Bitstr
4. Bits and Sy

Bitstr
To test a ded
can be m3
profile_and_]I¢

must be fully

When a bits
combination

pams using all the possible coding options permitted by ISO/IEC 14496-2.

ndwidth dynamic tests:

olation in both the horizontal and vertical directions;dfor both the luminance and chrominan
ble, using smallest possible prediction blocks<and accessing as many different samq
bNce pictures as possible.

ecoding static tests:

pams using all the possible events within a table.

mbol distribution (burst) dynamic tests:

Pams containing very irregular distribution of bits or symbols.

oder for conformance with regard to a particular profile-and-level combination, a bitstrean
de according (to~ this specification. Each bitstream of the test suite must
bvel_indicationcorresponding to the profile-and-level combination considered for the de

compliant with ISO/IEC 14496-2.

fream~tequires the use of an option or parameter value not permitted with the profil
considered (e.g., B-VOPs in the case of Simple Profile), the test bitstream must be omittg

bitstream test

hl decoder

pams with all macroblocks predicted with average (bi-directional) prediction, with half-sample

ce blocks if
les of the

N test suite
have its
coder, and

e-and-level
d from the

suite.

All the bitstreams in the test suite must be such that the output of the non-saturated integer 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.

4531

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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45.3.1.1 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.

45.3.1.2 Test bitstream #GE-2

Specificatjon: A bitstream with a B-VOP as large as the maximum number of MB/s allowed for the profile-and-
level combination, using long VLC’s (not via escapes) as much as possible. Number of MB/s‘and hitrate are the
maximum pllowed for the profile-and-level combination.
Functional stage: VLD

Purpose: [Check that decoder works in this situation. A large B-VOP located after several smaller coded VOPs can
catch a degoder off guard.

4.5.3.1.3 | Test bitstream #GE-3
Specificatjon: A series of consecutive interlaced coded P-VOPs, with all macroblocks using both top and bottom
field of th¢ reference VOP. Number of MB/s and bitrate arethe maximum allowed for the profile-and-level
combinatign. Maximize number of half-sample prediction in“beth the horizontal and vertical directjons, for both
luminance fand chrominance blocks.

Functional stage: prediction bandwidth

Purpose: [Check that the decoder handles the worst case of prediction bandwidth. Prediction ban¢iwidth is at a
maximum [n this mode due to the small block sizés and two prediction sources.

45.3.1.4 | Test bitstream #GE-4
Specificatjon: A bitstream with all macroblock_type transitions progressive and interlaced coded VORs.
Functional stage: parser

Purpose: |Check that detoder handles all scenarios in parsing tree.

4.5.3.1.5 | Test bitstream #GE-6

Specificat|jofy ,"A bitstream with many different combinations of values for top_field_first, f codeq, quant_type,
VOp_COde von—rovndina tvna  ntra Ao vle thy Altarnatn vnrtinal onan flan variahln nnimhare A Consecutive

TV OP OO ig__ty PC— it _OC__vic_—tri, ot otC v ST o _—_oCoh_— oy, van e — o iocro— o

coded B-VOPs, coded P-VOPs and coded I-VOPs with downloaded quantization weighting matrices. Ideally the
bitstream should contain all possible legal combinations. Various syntax switches are toggled from VOP-to-VOP.

Functional stage: parser and control

Purpose: Check that decoder handle all scenarios.

45.3.1.6 Test bitstream #GE-8

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

Functional stage: parser ; IDCT accuracy
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Purpose: Test that decoders has included the complete VLC tables and implements mismatch control.

45.3.1.7 Test bitstream #GE-9

This test has been removed from the test suite specification.

45.3.1.8 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 the vertical
coordinates, and all those combinations are used for each prediction mode in both progressive and interlaced

coded VOPs.

Functional s

Purpose: Check that decoder implements motion compensation stages with full accuracy in alk cases.

fage: MCP

Except for

reconstruction of Intra DC blocks, the test does not involve other decoder functions _such as IDQT, inverse
guantization pnd mismatch control. When a static decoder test is performed using ithe static test technique
described in this document, the decoder under test shall reconstruct samples identical te those reconstfucted by a
reference degoder for all predicted macroblocks.

45.3.1.9 Tlest bitstream #GE-11

Specification: Flat distribution of VLC events (worst case for constant.rate symbolic VLD’s) on B- and P-VOPs.
Number of MB/s and bitrate are the maximum allowed for the profile-and-level combination.

Functional stage: VLD

Purpose: Check that decoder does not rely on statistically low'count of symbols over global areas to megt real-time
constraints.

45.3.1.10 Tlest bitstream #GE-12

Specification: Bursty case for number of bits.per macroblock with different burst location within VOP (tdp, bottom),
followed by Bli-directional macroblocks. All\motion vectors with half-sample components. Macroblocks putside the
burst conceniration have all bi-directional prediction. Number of MB/s and bitrate are the maximum alloyved for the

profile-and-le
chrominance

Functional s

Purpose: CH

453111 T

vel combination.
blocks. Maximize number of prediction blocks required to reconstruct a macroblock.

fage: VLD and(prediction bandwidth

eck that deceder does not rely upon statistically small number of coded bits over local area

est bitstream #GE-13

Half-sample in both the horizontal and vertical directions, lumipance and

p.

Specificatiorr

A H £ " H 1 loel D\ /M A oo lL !
A SCETICS Ul LUTISELULVE PTUyIressively LUUCU F=VURFS. AS TTalty Tialir=sdaltipie LU

onents as

possible in both the horizontal and vertical directions, luminance and chrominance blocks. Number of MB/s and

bitrate are the maximum allowed for the profile-and-level combination.

required to re

construct a macroblock.

Functional stage: prediction bandwidth

Maximize number of prediction blocks

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

45.3.1.12 Test bitstream #GE-14

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
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allowed for the profile-and-level combination.

Use half-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 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.

453.1.13

Test bitstream #GE-16

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

m allowed for

and deal with

the decoder’s
all 16, and a

-

the greatest
alue 2", and
e profile-and-

H.263 bitstream.

Functiona) stage: overall

Purpose: [Check that decoder can decode short header (ITU-T H.263) bitstreams.

45.3.1.14 | Test bitstream #GE-18

Specificatjon: Low delay sequence with skipped VOPs. Number of MB/s and hitrate are the maximu
the profile-and-level combination.

Functional stage: controller

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

45.3.1.15| Test bitstream #GE-19

Specificatjon: A bitstream implementing a test close~t¢’the IEEE 1180 IDCT mismatch test, to test
IDCT statistical accuracy. Can be done using I-VVOPs with a flat custom quantization matrix with
guantizer Jalue of 1. Use whatever number of VOPs are required to satisfy statistic count. Note that because of
saturation |n [0, 255], the test cannot emulate exactly the IEEE 1180 IDCT test.

Functiona) stage: IDCT

Purpose: |[Check IDCT decoder accuracy. This is not a drift test since all macroblocks are of type Intr
45.3.1.16 | Test bitstream #GE-20

Specificatjon: Bitstream  causing maximum saturation of the inverse quantization by creating
amplitude combinations-of macroblock quantization (quantizer value 31), visual weighting matrix (V
DCT coefficient (value —2"% or 2"+3), where n is the maximum allowed number of bits per pixel for th
level combjnation;» MPEG-2-style quantisation is used.

Functionalstage—inverse-guantization

Purpose: Test that decoder implements properly the saturation of the inverse quantization (before the mismatch

control).

453.1.17

Specificat

Test bitstream #GE-21

ion: Bitstream causing maximum saturation of the inverse quantization by creating

the greatest

amplitude combinations of macroblock quantization (quantizer value 31), visual weighting matrix (value 2"), and
DCT coefficient (value —2"% or 2"+3), where n is the maximum allowed number of bits per pixel for the profile-and-

level comb

Functiona

ination. H.263-style quantisation is used.

| stage: inverse quantization
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Purpose: Test that decoder implements properly the saturation of the inverse quantization (before the mismatch
control).

45.3.1.18 Test bitstream #GE-22

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

Functional stage: addition of the output of IDCT f[y][x] to the predicted values p[y][x] and saturation of the result to
the range [0, 2.

Purpose: Test that decoder implements properly the addition of the output of IDCT f[y][x] to the predicted values
plyl[X] and safurafion of the result to the range [0, 2 .

45.3.1.19 Tlest bitstream #GE-23

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

Functional stage: reconstruction of motion vectors, MCP, control

Purpose: Check that decoder implements motion compensation properly when\motion vectors are very large.

45.3.1.20 Tlest bitstream #GE-24

Specification: A bitstream with quantizer matrices (intra and nensintra, and if permitted, chroma magrices too).
Matrices are pot symmetrical (e.g., matrix coefficients are randér humbers in the range [1, 2"]). If permitted, use
of both scanning orders.

Functional sfage: quantizer matrix download, matrix scanring.

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

45.3.1.21 Tlest bitstream #GE-25

Specification: A bitstream in which. the output of the non-saturated integer number mathematical IDQT f’ (X, y),
as defined in[Annex A of ISO/IEC 14496-2, has large absolute values but values within the range [-2"-2*, 2"+2"-
1] for each ¢oded block, whereyn is the maximum allowed number of bits per pixel for the profile-and-level
combination.

Functional stage: IDCT
Purpose: Checkthat IDCT decoder accuracy meets the requirements defined in Annex A of ISO/IEC 14496-2.

The peak errpr4or,a compliant decoder shall be less or equal to than 2 when decoding this bitstream. Note that for
’ : es-within-the have < han 1 may

45.3.2 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 bitstream is required for each level, such as to test the conditions defined for each
profile/level. Bitstreams of the second class contain shape information only, and bitstreams of the third class contain
both shape and texture information. These bitstreams are generated using an encoder that makes a random
decision whenever it has to make one.

NOTE — The precision of the arithmetic coder is defined by ISO/IEC 14496-2. Failure to comply with the defined
precision will generally produce errors and de-synchronize the decoder. Also the decoded binary shape must always
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exactly match with the output produced by the reference software. Failure to do so will most likely result in de-

synchronization of the decoder

Table 4-1
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 inter-CAE,
256 contexts for up-sampling, shape motion vectors
2 1 for each profile@level | Shape only
bitstream generated by random decision maker
general test of shape coding
3 1 for each profile@level | Shape and texture
bitstream generated by random decision maker
general test of shape/texture coding
in particular, tests padding and prediction of shape 'motioh
vectors from texture motion vectors for I, P and B frames
The input pised to generate bitstreams of classes 2 and 3 will consist of the concatenation of sever
sequences,.
Class 1:
45.3.2.1 | Test Bitstream #SH-1

Specificat
with the int
defined by
bitstream ¢

on: A series of consecutive I- and P-VOP with half.of the macroblocks lying on the bounda
ra- and inter-CAE procedures. The bitstream is designed such as to use every entry in all |
binary shape coding. Test conditions are the maximum allowed for the profile@level com
ontains binary shape only information.

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

Purpose:
sampling.

Check 1024 contexts of intra-CAE,) 512 contexts of inter-CAE, 256 contexts for up-samplin

Class 2:

45.3.2.2 | Test Bitstream #SH-2

Specificat
controlled

on: A series. 0f consecutive I- and P-VOPs with binary shape only coding. The bitstream
by a randof decision maker. This bitstream is made under the condition of core profile @ I

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

Chaoelk-tha actine '“;th

pl typical test

iry, i.e. coded
pok-up tables
bination. This

g, and down-

production is
vel 1.

CTTICTICIC \A4LY

Purpose:
@ level structure.

rohana cadina
Yy Sgapt—Coanty

45.3.2.3 Test Bitstream #SH-3

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

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

given profile

production is
vel 2.

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

@ level structure.
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45.3.2.4 Test 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 of main 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 a given profile @
level structure.

45.3.25 Test Bitstream #SH-5

Specification: A series of consecutive |- and P-VOPs with binary shape only coding. The bitstream production is
controlled by p random decision maker. This bitstream is made under the condition of main profile @ Tevél 3.

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

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

45.3.2.6 Tlest Bitstream #SH-6

Specification: A series of consecutive I- and P-VOPs with binary shape only,coding. The bitstream production is
controlled by p random decision maker. This bitstream is made under the cgndition of main profile @ levgl 4.

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

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

Class 3:

4.5.3.2.7 Test Bitstream #SH-7

Specification: A series of consecutive |- and.P-VOPs with binary shape and texture. The bitstream gegneration is
controlled by p random decision maker. This-bitstream is made under the condition of core profile @ leve] 1.

Functional stage: prediction of shapesMV from texture MV

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

4.5.3.2.8 Tlest Bitstream #SH-8

Specification: A(series of consecutive |- and P-VOPs with binary shape and texture. The bitstream gegneration is
controlled by p.fandom decision maker. This bitstream is made under the condition of core profile @ leve] 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.

45.3.2.9 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
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Purpose:
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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.

4.5.3.2.10

Test Bitstream #SH-10

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 3.

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.

453.2.11

Specificat
controlled

Functionag|

Purpose:
shape mot

4.5.3.3

45331

Test Bitstream #SH-11

on: A series of consecutive |- and P-VOPs with binary shape and texture. The bitstream

stage: prediction of shape MV from texture MV

check the general case of shape and texture coding. In particularly, tests padding and
on vectors from texture motion vectors with proper test sequence fot/agiven profile @ level

Test Bitstreams — Scalability

Test Bistream SCS-1

Specificatipn : The enhancement layer bitstream contains YOP coded with ref_select code = ‘00 i

ref_select |

code == ‘11" in P-VOP. The base layer bitstream contains P-VOP with skip macroblock.

The upsanjpling factors are set as follows.

horizontal |
horizontal_|
vertical_sal
vertical_sal
Functional

Purpose :
layer (no n

45.3.3.2

sampling_factor n 16
sampling_factor m 1
mpling_factor_n 16
mpling_factor_m 1
stage : Prediction process from base layer

['his bitstréam tests prediction process from base layer, i.e. Temporally coincident VOP in
otion vegtars)

Tést Bistream SCS-2

generation is

by a random decision maker. This bitstream is made under the condition of main prefile @ I¢vel 4.

prediction of
structure.

h B-VOP and

the reference

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.

The upsampling factors are set as follows.

horizontal_sampling_factor n 16

horizontal_sampling_factor m 1

vertical_sa

vertical_sa

mpling_factor_n 16

mpling_factor_m 1
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Functional stage: Prediction process from the enhancement layer

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.

45333

Test bitstream SCS-3

Specification: The enhancement layer bitstream contains VOP coded with ref_select_code = ‘00 in B-VOP and

ref_select_co

de = ‘11" in P-VOP. The base layer bitstream contains P-VOP with skip macroblock.

The upsampling factors are set as follows.

horizontal_sa

mpling_factor n 16

horizontal_sal

vertical_sampling_factor_n

vertical_sampling_factor_m

Functional s

Purpose: Th

45334 T

Specification
is compliant
=*11" of B-VQ

Function sta

Purpose: Ti
VOP. This bit

45335 T
Specification
layer is com
ref_select_co

Function sta

Purpose: TH

B-VOP and flef_select code = “01" in P-VOP. This bitstream also tests macroblock skipping rule in en

layer.

mpling_factor m 1

16

1

fage: Interpolate prediction process

S bitstream tests interpolate prediction process from enhancement\ayer and base layer.

est bitstream SCS-4

. The bitstream has | and P-VOP in base layer and anly:B-VOP in enhancement layer. The
bitstream of Simple profile and at least one skipped/MB is included in a P-VOP. The ref_g
P is used for enhancement layer.

ge: Prediction process from the enhancement layer

e purpose of this bitstream is to verify temporal scalability in the case of ref_select code
Stream also tests macroblock skipping rule in enhancement layer.

est bitstream SCS-5

: The bitstream has | and”P-VOP in base layer and P and B-VOP in enhancement layer
pliant bitstream of.Simple profile and at least one skipped MB is included in a P
de =“01" in B-VOP and ref_select_code = “01" in P-VOP are used for enhancement layer.

ge: Predictien\process from the enhancement layer

e purpase of this bitstream is to verify temporal scalability in the case of ref_select_co

base layer
elect_code

=“11* of B-

The base
VOP. The

de="01" in
nancement

45.3.3.6 Test bitstream SCS-6

Specification: The bitstream has | and two P-VOPs in base layer and P and B-VOP 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 = “10" in B-VOP and ref_select_code =“10“ in P-VOP are used for enhancement layer.

Function stage: Prediction process from the enhancement layer

Purpose: The purpose of this bitstream is to verify temporal scalability in the case of ref_select_code="10" in
B-VOP and ref_select_code ="10" in P-VOP. This bitstream also tests macroblock skipping rule in enhancement

layer.

44
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45.3.3.7 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 stage: 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-VOP. This bitstream also tests macroblock skipping rule in enhancement layer.

Performance Tests

45.3.3.8 | Test Bistream SCS-8

Specificatjon: The bitstream contains VOP coded with ref_select code = “11" in enhancement-layernl P-VOPs and
ref_select [code = "00" in enhancement layer B-VOPs.

This bitstrgam has bitrate and Macroblocks per second with the upper bound value of L¥in Simple scalable profile.
Functional stage: Performance of enhancement layer decoder

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

45.3.3.9 | Test Bistream SCS-9

Specificat|on: The bitstream contains VOP coded with ref_sé€leet_code = "11" in enhancement layerl P-VOPs and
ref_select [code = "00" in enhancement layer B-VOPs.

This bitstrgam has bitrate and Macroblocks per second @vith the upper bound value of L2 Simple scalgble profile.
Functional stage: Performance of enhancement.layer decoder

Purpose: [This bitstream tests performance of enhancement layer decoder. This bitstream ppt stress for
enhancemegnt layer decoder in L2.

45.3.3.10| Test bitstream SCS-10
Specificatjon: The base layer'is compliant bitstream of Simple profile. The ref_select_code = “01" ih B-VOP and
ref_select [code = “01" in P-VOP are used for enhancement layer. The max number of bitrate and Macroblock per
second satjsfy those of SSP@L1

Function gtage: Performance of enhancement layer decoder

Purpose: |[The purpose of this bitstream is to verify a performance of enhancement layer decoder. The bitstream
put stress torenhancement layer decoder in SSP@| 1

45.3.3.11 Test bitstream SCS-11

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

Function stage: Performance of enhancement layer decoder

Purpose: The purpose of this bitstream is to verify a performance of enhancement layer decoder. The bitstream
put stress for enhancement layer decoder in SSP@L2
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45.3.4 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
conformance.

Functional Tests

45.3.4.1 Test bitstream SCC-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 VOPin.bas¢ layer and
arbitrary shage in enhancement layer. In addtion to that, ref_select_code="10" in P-VOP case is\yerified.

45.3.4.2 Tlest bitstream SCC-2

Specification: The bitstream has | and P-VOP in base layer and only one P-VOP in enhancement layell. The base
layer is compfiant bitstream of Core profile without B-VOP and the reconstructed/image should be 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 scafability with arbitrary shaped VOP in both base and
enhancement layer with enhancement_type = “0“. In addtion tothat, ref_select_code="10" in P-VOP casdq is verified.
45.3.4.3 Tlest bitstream SCC-3

Specification: The bitstream has | and P-VOP in base layer and only one P-VOP in enhancement layell. The base
layer is compjiant bitstream of Core profile without'B-VOP and the reconstructed image should be arbitrary shaped
VOP. The ref| select_code = “10" in arbitrary shiaped P-VOP with enhancement_type = “1" is used for enhancement
layer.

Function stage: Prediction process fram 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="10" in P-VOP casdq is verified.
45.3.4.4 Tlest bitstream SCC-4

Specification: The bitstream has only I-VOP in base layer and two P-VOPs in enhancement layer. The|base layer
is compliant bitstream of Core proflle Wlthout B-VOP and the reconstructed image should be rectangula VOP. The
ref_select_code:= apec ‘1" is used phancement

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="01" and “00“ in P-VOP case is verified.

45345 Test bitstream SCC-5

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 Core profile without B-VOP and the reconstructed image should be arbitrary shaped
VOP. The ref_select_code = “01" and “00" in arbitrary shaped P-VOP with enhancement_type = “0“ is used for
enhancement layer.
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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="01" and “00“ in P-VOP case

is verified.

45.3.4.6

Test bitstream SCC-6

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 Core profile without B-VOP and the reconstructed image should be arbitrary shaped
VOP. The ref_select code = “01“ and “00“ in arbitrary shaped P-VOP with enhancement_type = “1" is used for
enhancement layer.

Function {
Purpose:
enhancem
is verified.
Performari
Common

NOTE —Q

Both load |

45.3.4.7

Specificat
and “01“in
those of C

Function §

Purpose:
enhancem

45.3.4.8

Specificat
and “01" in
those of C

Function §

fage: Prediction process from the enhancement layer

The purpose of this bitstream is to verify temporal scalability with arbitrary shaped VOPin &
bnt layer with enhancement_type = “1“. In addtion to that, ref_select code="01" and.*00" in
ce Tests

Conditions

ase must not include B-VOP

forward_shape and load_backward_shape should be zero

Test bitstream SCC-7

on: The base layer is compliant bitstream of<€ore profile without B-VOP. The ref_selec
P-VOP are used for enhancement layer. Thesmax number of bitrate and Macroblock per 3
P@L1

tage: Performance of enhancementlayer decoder

This bitstream tests performance of enhancement layer decoder. This bitstream p
bnt layer decoder in CP@LL.,

Test bitstream SCG-8

on: The base (ayer is compliant bitstream of Core profile without B-VOP. The ref_selec
P-VOP are used for enhancement layer. The max number of bitrate and Macroblock per s
P@L2

tage:“Performance of enhancement layer decoder

oth base and
P-VOP case

_code = “00"
econd satisfy

ut stress for

_code = “00"
econd satisfy

Purpose:

This bitstream tests performance of enhancement layer decoder. This bitstream

ut stress for

enhancement layer decoder in CP@L2.

4535 Test Bstreams - Error resilience

453511

Test bitstream #er-1

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

Functiona

| stage: bitstream parser

Purpose: To ensure that the decoder can successfully decode video with both large and small spacings between
resynchronisation markers and can parse the HEC field of the video packet header.
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453.5.12

Test bitstream #er-2

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

Functional s

tage: bitstream parser

Purpose: To ensure that the decoder can successfully decode video with both large and small spacings between
resynchronisation markers when data partitioning is used. The decoder should be stressed by using the maximum

allowed spaci

453.5.13

ngs between resynchronisation markers.

Test bitstream #er-3

Specification: The use of data partitioning and reversible variable length codes in a video bistream.

Functional s

Purpose: To

fage: bitstream parser

ensure that the decoder can successfully decode video with both large and small. spacing

s between

resynchronisation markers when data partitioning and reversible variable length codes are/used. The decoder

should be str

4536 Te

453.6.1 T

Specification
scalability stal

Functional s

Purpose: T¢ test a decoder for\conformance with the regard of scalable still texture profile, the abov

are used to

Specificatiorn

bssed by using the maximum allowed spacings between resynchronisation markers.
5t Bitstreams - Scalable still texture

est bitstream #ss-XX

The bitstream are generated using single_quant mode ‘with quantization step size
It codes and maximum levels. The following cases are tested:

Table 4-2
Case Integer/float Default /Downloadable Level to be tested
1 I Default 0,12
2 F Default 2
3 I Down 1,2
4 F Down 2
fage: IDWT

erify the accuracy of the IDWT

. The bitstream are generated using default integer wavelet and maximum number of level

1, without

b bitstream

48

Table 4-3
Case——guantization—-Seannirg—start—cede—-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
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Functional stage: Scalable texture coding

Purpose: To test a decoder for conformance with the regard of scalability of still texture profile, the above bitstream
are decoded at first layer of spatial/SNR scalability, last SNR layer of first spatial scalability, first , middle and last
SNR layers of the middle spatial scalability layer and finally at first and last SNR layer of final spatial scalability.

4.5.3.7

453.7.1

Test Bitstreams - Sprites

Test bitstream #sp1l

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

Functiona

stage: warping.

Purpose:
ISO/IEC 14

45.3.7.2

Specificat
(sprite_wa

Functionag|

Purpose:
ISO/IEC 14

45.3.7.3

Specificat
(sprite_wa

Functiona|

Purpose:
ISO/IEC 14

45.3.7.4

Specificat
(sprite_wa

Functiong|

Purpose:
accuracy r

Test whether the warping function (F(i, j), G(i, )), Fc(is, Jo), and G(i, j.) specified in subcl
}496-2) is implemented conforming to the accuracy restrictions (no errors).

Test bitstream #sp2

on: basic sprite, translational warping (no_of sprite_warping_points
ping_accuracy == “1/2 pixel”).

1), half p

stage: warping, pixel value interpolation, and real time decoding.

Test whether the warping function (F(i, ), G(i, )), Fic jo)~and Gdi Jo) specified in subc
}496-2) is implemented conforming to the accuracy restrictions (no errors).

Test bitstream #sp3

on: basic sprite, isotropic warping (nocof sprite_warping_points
ping_accuracy == “1/4 pixel").

2), quarter pi

stage: warping, pixel value interpolation

Test whether the warping functien (F(i, ), G(i, j), Flc, Jo), and G, J.) specified in subl
}496-2) is implemented confarming to the accuracy restrictions (no errors).

Test bitstream #sp4

on: basic sprite, affine warping (no_of sprite_warping_points
ping_accuracy.== “1/8 pixel”).

3), 18 pi

stage:; (Warping, pixel value interpolation

Testwhether the warping function (F(J, j), G(i, ), Fi., j.), and G/, J.) is implemented conf

ause 7.8.5 of

xel accuracy

ause 7.8.5 of

el accuracy

ause 7.8.5 of

el

accuracy

orming to the

pStrictions (no errors)

45.3.75

Specification:

Test bitstream #sp5

basic sprite, perspective warping (no_of sprite_warping_points == 4), 1/16 pi

(sprite_warping_accuracy == “1/16 pixel”).

Functional stage: Warping, pixel value interpolation

xel accuracy

Purpose: Test whether the warping function (F(i, j), G(i, /), Fc(i., jo), and G.(i, J.) is implemented conforming to the
accuracy restrictions (+1/-1 errors).
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45.3.7.6 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).

4.5.4 Implementation of the static test

For each bitstream of the test suite, the following operations are performed.

The bitstreanl is decoded by the decoder under test. All the samples reconstructed by the decoder under test are
captured and|stored for future use.

The bitstrean) is then decoded by the reference decoder as follows:

Before decoding each P- or B-picture or enhancement layers of multi-layer objectsy<the frame buffers of the
reference defoder are initialized with the reconstructed samples captured from the decoder undgr test that
correspond tq those reference frames.

This method|called “frame buffer intercept method” guarantees that the,decoder under test and thqg reference
decoder use the same reference frames, and therefore that mismatch does-not accumulate. See Figure|4-1.

Then the samples reconstructed by the reference decoder are €aptured for each reconstructed p|cture, and
compared to those reconstructed by the decoder under test (previously captured) for the same picture.

This methodglogy guarantees that there cannot be accumulations of errors, and that the difference obpserved for
each sample jonly involves one IDCT process.

e I > [0

| Decoder under test

I

I

I [MCP] <--[R]

I [e]

I [f]

I [ €]

I (]

I [e]

I [n]

I [c]

| [(MCP] <- - [ €] Ref erence Decoder
I I

I I

- -PESI- - >(#) [ > [0

test bitstream

decodi ng processing units 1SQO | EC 13818-2 subclauses 7.2 to 7.5
noti on conpensation unit (1SO | EC 13818-2 subcl ause 7.6)
reference frane

out put of decoder (reconstructed sanples)

clipping stage [ 0, +255]

current frane

COOZUEU)W

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

Figure 4-1 — Frame buffer intercept method
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455 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.

45.6 Degodercomnformmance
In order for a decoder of a particular profile-and-level to claim compliance to the standard. desgribed by this
document,|the decoder shall pass successfully both the static test defined in 5.1 and the dynamic test defined in 5.2
with all the|bitstreams of the normative test suite specified for testing decoders of this particular profile{and-level.
Tables in gubsequent subclauses define the normative test suites for each profile-and-level combinafion. The test
suite for a particular profile-and-level combination is the list of bitstreams that are marked with a ‘D’, ‘§’ or ‘X’ in the
column cofresponding to that profile-and-level combination.

‘D’ indicatgs that the bitstream is designed to test the dynamic conformancé of the decoder.
‘S’ indicatgs that the bitstream is designed to test the static conformance of the decoder.

‘X" indicatgs that the bitstream is designed to test both the dynamig and static conformance of the decqder.

Bitstream $pecification indicates the test bitstream specification used for each bitstream.

When the {est suite for a profile-and-level combination does not include any bitstream of this same prdfile-and-level,
it is not posgsible to test adequately compliance to the standard for decoders of that profile-and-level.

4.5.7 Nofmative Test Suites for Simple, Simple Scalable, Core, Main and N-Bit profile
Legend:
S — Bitstre@qm is intended for functional test
D — Bitstrepm is intended for(dynamic test

X — Bitstream is for funetional and dynamic test

Table 4-4
g 2 : -
'g % :ch % [0} o 9 = % o
g 5 . GE 2 285 e g AR
@ = S BN = S0 5 o 3 ol ISR
O m &) mZ n nung o = Z| 0+
L1|L2|L3|L1|L2|L1|L2|L2|L3|L4|L2|L1|L2]|L3

General GE-1 Gl vcon-gel. cnp S

GE-2 Gl vcon- ge2. cnp S

GE-3 Gl vcon-ge3. cnp S

GE-4 Gl vcon- ge4d. cnp S

GE-6 Gl vcon-ge6. cnp S

GE-8 Gl vcon- ge8. cnp S

GE-10 Gl vcon-gel0. cnp IS
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>
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GE-11 Gl vcon-gell. cnp S
GE-12 Gl vcon-gel2. cnp S
GE-13 Mitsubishi |[vcon-gel3-L1.bits |S
GE-13 Mitsubishi |vcon- gel3-L2. bits S
GE-13 Mitsubishi |vcon-gel3-L3.bits S
GE-14 Gl vcon-gel4. cnp S
GE-16 Mitsubishi [vcon-gel6-L1.bits |[S
GE-16 Mitsubishi |vcon- gel6-L2. bits S
GE-16 Mitsubishi |vcon-gel6-L3.bits S
GE-18 Gl vcon- gel8. cnp S
GE-19 Gl vcon-gel9. cnp S
GE-20 Gl vcon- ge20. cnp S
GE-21 Gl vcon-ge2l. cnp S
GE-22 Gl vcon- ge22. cnp S
GE-23 Gl vcon- ge23. cnp S
GE-24 Gl vcon- ge24. cnp S
GE-25 Gl vcon-ge25. cnp S
Binary Shape [|SH-1 Sony Vcon-shl. bits s |[s [s [s |s
SH-2 Sony Vcon-sh2. bits S
SH-3 Sony Vcon-sh3. bits S
SH-4 Sony Vcon-sh4. bits S
SH-5 Sony Vcon-sh5. bits s
SH-6 Sony Vcon-sh6. bits S
SH-7-1 Toshiba |vcon-sh7-1.cnp S
SH-7-2 Toshiba |vcon-sh7-2. cnp S
SH-8-1 Toshiba |vcon-sh8-1.€np S
SH-8-2 Toshiba [vcon-sh8x2/cnp S
SH-9-1 Samsung |vcon: sh9=1. cnp S
SH-9-2 Samsung |vC@N-sh9-2. cnp S
SH-10-1 |Samsung |vcon-sh10-1.cnp S
SH-10-2 | Samsung&{Vcon-sh10-2. cnp S
Scalability SCS-1 Sohy vcon-scsl. bits S |S |s
SCS-1_e {Sony vcon-scsl_e. bits s |s
SCS-2 Sony vcon-scs2. bits s |s |s
SCS<2e | Sony vcon-scs2_e. bits s |s
SES:3 Sony vcon-scs3. bits S |s |s
SES-3—e—Sony YEoR—SE53—ebits S—S
SCS-4 Sharp vcon-scs4. cnp S [s |s
SCS-4_e |Sharp vcon-scs4_e.cnp S |s
SCS-5 Sharp vcon-scs5. cnp s |s |s
SCS-6_e |Sharp vcon-scs5_e. cnp S |s
SCS-6 Sharp vcon-scs6. cnp s |s |s
SCS-6_e |Sharp vcon-scs6_e. cnp s |s
SCS-7 Sharp vcon-scs7. bits s |s |s
SCS-7_e |Sharp vcon-scs7_e. bits S |S
SCS-8 Sony vcon-scs8. bits D
SCS-8 e |Sony vcon-scs8_e. bits D
SCS-9 Sony vcon-scs9. bits D
SCS-9 e |Sony vcon-scs9_e. bits D
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SCS-10 Sharp vcon-scs10. cnp D
SCS-10_e | Sharp vcon-scs10_e. cnp D
SCS-11 Sharp vcon-scsll. cnp D
SCS-11_e | Sharp vcon-scsll_e. cnp D
Scalability SCC-1 Sharp vcon-sccl. cnp S |s
SCC-1_e |Sharp vcon-sccl_e. cnp S |s
SCC-2 Sharp vcon-scc2. cnp S |S
SCC-2_e |Sharp vcon-scc2_e. cnp S |s
SCC-3 Sharp vcon-scc3. cnp s s
SCC-3_e |[Sharp vcon-scc3_e. cnp S |s
SCC-4 Sharp vcon-scc4. cnp s |s
SCC-4_e |Sharp vcon-scc4_e. cnp S |s
SCC-5 Sharp vcon-sccS. cnp s s
SCC-5_e |[Sharp vcon-scc5_e. cnp S ils
SCC-6 Sharp vcon-scc6. cnp S |s
SCC-6_e |Sharp vcon-scc6_e. cnp S |s
SCC-7 Sharp vcon-scc7. cnp D
SCC-7_e |Sharp vcon-scc7_e. cnp D
SCC-8 Sharp vcon-scc8. cnp D
SCC-8_e |[Sharp vcon-scc8_e. cnp D
Error er-1 Toshiba |Vcon-erl.cnp IS
Resilience
er-2-1 Toshiba |Vcon-er2-1. chp S
er-2-2 Toshiba |Vcon-er2-2,cnp S
er-2-3 Toshiba |Vcon-er2>3.cnp S
er-3-1 Toshiba |Vcon=er3-1.cnp S
er-3-2 Toshiba |VYeen-er3-2.cnp S
er-3-3 Toshiba {Vcon-er3-3.cnp S
Scalable Siill | ss-1 Sharp vcon-ssl.bits s |[s |s s |s
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 Sharp vcon-ss4. bits s |s |s s |s
ss-5 Sharp vcon-ss5. bits s [s |s s |s
55-6 Sharp vcon-ss6. bits s |s |s s |s
SS-7 Sharp vcon-ss7.hits s [s |s s |s
ss-8 Sarnoff |vcon-ss8. bits s |s |s s |s
ss-9 Sarnoff |vcon-ss9. bits s [s |s s |s
ss-10 Sarnoff vcon-ss10.bits s |s |s s |s
ss-11 Sarnoff |vcon-ssll. bits s |s |s s |s
ss-12 T vcon-ssl2. bits s |s |s s |s
ss-13 Tl vcon-ssl13. bits s |s |s s [s
Sprites spl Hitachi vcon-spl.bits X
sp2 Hitachi vcon-sp2. bits X
sp3 Hitachi vcon-sp3. bits X
sp4 Hitachi vcon-sp4. bits X
sp5 Hitachi vcon-sp5. bits X
sSp6 Hughes |vcon-sp6.bits X
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4.5.8 Bitstream Donated by MPEG-4 Platform Verification Bitstream Development Project

4.B.1 Simple Profile bitstreams

The list of the bitstreams donated by the MPEG-4 Platform Verification Bitstream Development Project of Japan is
provided in this clause.

Table 4-5 — I-VOP verification bitstream suite

— 1 — %)
2 g L@ S -
O — =]
% Qé) % 5 § o _ o g %5 ; S %8
o z 7 g2 |E85S 882853
T g g 38 |9 ELBEY23:s
hit000.m4 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/ vic_thr
mit004.m4v |Simple@L1 |Maiko 10.000| 64 176| 144| 30([VBV(L1)
mit005.m4v | Simple@L2 | Aki 10.000( 128 352| 288) 75|VBV(L2)
mit006.m4v | Simple@L3 |Maiko 10.000| 384 352| 288(% 50|VBV(L3)
san000.mflv | Simple@L2 |Akil 10.000| 64 3524288 50| basic
san001.mflv | Simple@L2 |Akil 10.000| 128 3521288 | 100 |AC prediction
Table 4-6 — P-VOP-verification bitstream suite
— o o _ o
[ e o | = 3 o c
o g : 5 |2 28 (29592
E 9 g Sc |e |05 |0G 52 88
z = ° 238 |33 5228855
2 S g 5% |= [ScgSg5822
T a = ey o EEEZzZ0 0m
hit001.m4v Simple@L3 (| Talk 10.000| 256 352 | 288| 100 |basic
hit002.m4v Simple@L3\ [ Akil 10.000| 96 352| 288| 100|escape code type 1
hit003.m4v Simple@1t3 |Maiko 10.000| 384 352| 288| 100|escape code type 2
hit004.m4v Simple@L3 | Drive 10.000| 256 352| 288| 100|escape code type 3
hit005.m4v Simple@L3 |Talk 10.000| 180 352| 288| 100|dquant
hit006.m4v| Simple@L3 |Akil 10.000( 72 352 | 288| 100|intra_dc_vic_thr
hit007.m4v Simple@L3 |Maiko 10.000| 384 352| 288| 100|AC prediction
hit008.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 MV
hit011.m4v Simple@L3 |Talk 10.000| 256 352| 288 100|4MV
hit012.m4v Simple@L3 |Akil 10.000| 64 352| 288| 100|vop_coded
hit013.m4v Simple@L3 |Octopus 10.000| 80 352 | 288 9 modulo_time_base,
vop_time_increment
hit014.m4v Simple@L3 |Drive 10.000| 280 352( 288| 100 | GOV header
jvc001.m4v Simple@L3 |Talk 10.000| 384 352| 288| 150|basic
jvc002.m4v | Simple@L3 |Talk 10.000( 384 352| 288| 150| GOV
jvc003.m4v  |Simple@L1 |Akil 10.000| 64 80| 144| 150|VBV (L1)
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jvc004.m4v | Simple@L2 |Akil 10.000| 128 176| 288| 150|VBV (L2)
jvc005.m4v | Simple@L3 |Akil 10.000| 384 176| 288| 300|VBYV (L3)
jvc006.m4v | Simple@L1 |Akil 10.000| 64 80| 144| 300|VCV (L1)
jvc007.m4v | Simple@L2 |Akil 10.000| 128 176| 288| 300|VCV (L2)
jvc008.m4v | Simple@L3 |Akil 10.000| 384 176| 288| 600|VCV (L3)
jvc009.m4v | Simple@L1 |Akil 10.000| 64| 176| 144| 150|VMV (L1)
jchlO.n||4v Simple@L2 |Akil 10.000| 128 352| 288| 150| VMV (L2)
jchll.n||4v Simple@L3 | Akil 10.000| 384 352| 288| 300|VMV (L3)
jchlZ.n||4v Simple@L3 |Drive 10.000| 384 352| 288| 150|quant-dquant
jchlS.n||4v Simple@L3 |Drive 10.000| 384 352| 288| 150|quant-intra_dc_vlc\thr
jchl4.n|14v Simple@L3 |Maiko 10.000| 150 352| 288| 150|No MC
jvc015.mdv | Simple@L3 |Own 10.000( 48 352| 288 150|2 pel MC
synthetic
jvc016.mdv | Simple@L3 |Own 10.000| 384 352| 288 150|1 pel'MC
synthetic
jvc017.np4v Simple@L3 |Talk 10.000| 384 352| 288 150( 0)5pel MC
jv0018.n||4v Simple@L3 |Talk 10.000| 384 352| 288 150/4MV
jv0019.n||4v Simple@L3 |Talk 10.000| 384 352| 2884~150 | unrestricted MC
jchZO.n||4v Simple@L3 |Talk 10.000| 384 352|.288| 150 |vop_rounding_type
jchZl.n|14v Simple@L3 |Talk 10.000| 384 352)\288| 150|f_code
mit007.rh4v Simple@L1 |Talk 10.000| 64 176°| 144 | 150 |basic
mit008.rm4v 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| 1128 352| 288| 150|vop_rounding_type
mit011.rh4v 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 1.000| 64 528| 48| 10|inputformat(L1)
Synthetic
mit017.m4v | Simple@L2 fown 1.000| 128 288| 352 5 [input format(L2)
synthetic
mit018.m4v | Simple@L3 |[own 1.000| 384 704| 144| 15]input format(L3)
synthetic
mit019.m4v _|Simple@L2 |Aki 5.000| 128 352| 288 74|GOV
san002.m4v \}Simple@L2 |Akil 10.000| 128 352 | 288| 136 |basic
san003.n4v”_[Simple@L2 [Akil 10.000| 128 352| 288 136 | GOV
san004.m4v |Simple@L1 |Akil 10.000| 64 176| 144| 80|VBV (L1)
san005.m4v | Simple@L2 |Akil 10.000| 128 352| 288| 58|VBV (L2)
san006.m4v | Simple@L3 |Akil 10.000| 384 352| 288| 173|VBV (L3)
san007.m4v |Simple@L1 |Akil 10.000| 64 176| 144| 134|VCV (L1)
san008.m4v |Simple@L2 |Akil 10.000| 128 352| 288| 58|VCV (L2)
san009.m4v | Simple@L3 |Akil 10.000| 384 352| 288 173|VCV (L3)
san010.m4v |Simple@L1 |Talk 10.000| 64 176| 144| 90|VMV (L1)
san011.m4v |Simple@L2 |Talk 10.000| 128 352| 288| 88|VMV (L2)
san012.m4v |Simple@L3 |Talk 10.000| 384 352| 288| 100|VMV (L3)
san013.m4v |Simple@L2 |Akil 10.000| 128 352| 288 150|dquant
san014.m4v |Simple@L2 |Akil 10.000| 128 352 | 288| 149|intra_dc_vic_thr
san015.m4v |Simple@L2 |Akil 10.000| 128 352| 288 1492 pel MC
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san016.m4v |Simple@L2 |Akil 10.000| 128 352| 288 149|1 pel MC
san017.m4v |Simple@L2 |Akil 10.000| 128 352 | 288| 150(f _code
san018.m4v |Simple@L2 |Akil 10.000| 128 352| 288| 150|vop_rounding_type
san019.m4v |Simple@L2 |Akil 10.000| 128 352| 288 149|4MV
san020.m4v |Simple@L2 |Talk 10.000| 128 352 | 288| 149 |unrestricted MC
Table 4-7 — Error resilience verification bitstream suite
— @ o ”
(O] o — = = c
2 S 2 |35 ~ g & o
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hit025.m4y | Simple@L1 |[Akil 10.000| 64 176| 144| 100 |resync_marker
hit026.m4y | Simple@L1 |Akil 10.000| 64 176| 144| 100 HEC
hit027.m4y | Simple@L1 |Friends 10.000| 64 176 | 144 | 50 data partitioning (I-VOP)
hit028.m4y | Simple@L1 |Drive 10.000| 64 176 | 1441100 | data partitioning (P-VOP)
hit029.m4y | Simple@L1 |Talk 10.000| 64 176 | 4444 100 |reversible VLC
hit030.m4y | Simple@L1 |Drive 10.000| 64 1764\144| 100 | escape code (RVLC)
mit025.m4v | Simple@L2 |Talk 10.000| 128 3527 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 4-8 — Short header mode verification bitstream suite
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hit031.m4v Simple@L3 | Akil 1.667| 384 352| 288 1|1-VvOP
hit032.m4v Simple@L3 | Akil 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 |Talk 10.000| 180 352| 288 100|dquant
hit035. v Simple@t3— Akt +6-060—+45 352288106608 headet
hit036.m4v Simple@L3 |Akil 10.000( 41 352 | 288| 100 |user data
hit037.n4v Simple@L3 |Talk 10.000| 272 352 | 288 100|MB stuffing
hit038.nf4v  |Simple@L1 |Drive 10.000| 64| 176| 144| 150|VBV (L1)
hit039.n4v Simple@L2 |Talk 10.000| 128 352| 288| 150|VBV (L2)
hit040.n4v Simple@L3 | Drive 10.000| 384 352| 288 300|VBV (L3)
jchZZ.n|14v Simple@L3 | Octopus 10.000| 384 176| 144| 100 | basic
jv0023.n||4v Simple@L1 |Talk 10.000| 64 176| 144| 100|VBYV (L2)
jv0024.n||4v Simple@L2 |Talk 10.000| 128 352| 288| 100|VBWA(L2)
jvc025.n4v | Simple@L3 |Talk 10.000| 384 352| 288| 150}\V/BV (L3)
mit020.r4v 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 3524288| 67|VBV(L2)
mit023.m4v Simple@L3 |Talk 49| 121 352| 288| 144|VBV(L3)
mit024.rmh4v Simple@L2 |Drive 5.03| 128 352| 288| 67|GOB
san021.ndv | Simple@L2 |Akil 10.000| 128 352| 288| 99|basic
san022.n4v | Simple@L1 |Akil 10.000|, 64| 176| 144| 100|VBV (L1)
san023.m4v | Simple@L2 |Akil 10.000(" 128 352 288| 49|VBV (L2)
san024.n4v | Simple@L3 |Akil 10.000| 384 352| 288| 127|VBV (L3)
Table’4-9 — Overall verification bitstream suite
— @ w — %)
[ 2 Y = © 0 c
o ] 5y |2 |25 |255g 3
S S 3 S5 |8 (%8 |og3g8s
o 5 5 tz |L |59 85Egzes
T & 2 Ah |@ |ES9EZFZ230d
hit016.(n4v’ ) Simple@L1 |Drive 10.000| 64 176 | 144 | 150 |VBV (L1)
hit017.fmav Simpte@t2—AKT 1070007128 3521288 1507 VBV(L2)
hit018.m4v |Simple@L3 |Talk 10.000| 384 352| 288| 300|VBV (L3)
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 |Akil 10.000| 64| 176| 144| 150|VCV (L1)
hit023.m4v | Simple@L2 |Akil 10.000| 128 352| 288| 150(VCV (L2)
hit024.m4v | Simple@L3 |Akil 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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4.B.2 Core Profile bitstreams

Table 4-10 — I-VOP Verification Bitstream suite
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mat000.m4v | Core@L1 own 66.600 (116 |16 16 999 IVOP IDCT bitstream1
synthetic
mat001.m4v— Simple@L1own 66-600-130 16 16 099 MOPR IDCT bitstream2
synthetic
mat002.m4v| |Core@L1 own 6.570 (384 |176 144 |25 IVOP VBV core@LX
synthetic
mat003.m4v| |Core@L2 own 6.549 (2000 |352 288 |25 IVOP VBV core@L2
synthetic
mat004.m4v| |Simple@L1 |own 29.515 (64 176 144 |27 IVOP VBV simple@L1
synthetic
mat005.m4v| |Simple@L2 |own 61.584 (128 |352 288 |25 IVOP, VBV simple@L2
synthetic
mat006.m4v| |Simple@L3 |own 20.528 (384 |352 288 |25 IVOP VBV simple@L3
synthetic
mat007.m4v| |Simple@L3 |Stefan 0.033 |384 |128 16 1 IVOP Table B-06 VLCs
mat008.m4v| |Simple@L2 |Gold fish 0.085 |128 |256 16 1 IVOP Table B-08 (intra) VI{Cs
mat009.m4v| |Simple@L1 |Gold fish 0.293 |64 144 16 1 IVOP Table B-13 VLCs
mat010.m4v Simple@L1 |Gold fish 0.300 |64 160 16 1 IVOP Table B-14 VLCs
mat011.m4v| |Core@L1 Stefan 0.033 (384 |352 16 1 IVOP Table B-16 +ve VLCp
mat012.m4v| |Core@L1 Stefan 0.033 |384 |[352 16 1 IVOP Table B-16 -ve VLCH
mat013.m4v| |Simple@L1 |Stefan 0.971 |64 352 32 1 IVOP Table B-19 +ve VLCk
mat014.m4v] |Simple@L1 |Stefan 0971 |64 352 32 1 IVOP Table B-19 -ve VLC{
mat015.m4v| |Simple@L1 |Stefan 0.602 |64 352 32 1 IVOP Table B-21 +ve VLCp
mat016.m4v] |Simple@L1 |Stefan 0.602-, |64 352 32 1 IVOP Table B-21 -ve VLC{
nec000.m4v| |Core@L1 akil 10.000 (384 |176 144 | 300 I-VOP(H.263 Quantization
nec001.m4v| |Core@L2 talk 10.000 {2000 [352 288 |300 I-VOP MPEG Quantization|
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Table 4-11 — P-VOP Verification Bitstream suite
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mat017.m4v | Core@L2 sax.cif 0.333 (2000 |352 288 |10 PVOP 1 motion vector
mat018.m4v | Simple@L1 |akiyo.qcif 12.023 |64 176 144 (41 PVOP 4 motion vector
mat019.m4v | Core@L1 sax.cif 0.067 |139 |16 16 2 PVOP saturation
mat020.m4v | Simple@L1 |own 9.941 |1 16 16 169 PVOP Table B-12 VLCs
Symnthetic
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.nm4v | Simple@L1 |own 9.943 (64 176 144 |9 PVOP VBY-simple@L1
synthetic
mat024.m4v | Simple@L2 |own 22.114 (128 |352 288 (10 PVOP VBV simple@L2
synthetic
mat025.n4v | 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
mat028.m4v | Simple@L1 |Gold fish 0.211 |64 176 ¥44 |3 PVOP Table B-17 +ve YLCs
mat029.n4v | Simple@L1 |Gold fish 0.211 |64 176 144 |3 PVOP Table B-17 -ve V[LCs
mat030.m4v | Simple@L2 |Stefan 1.156 |64 352 32 2 PVOP Table B-20 +ve YLCs
mat031.njdv | Simple@L2 |Stefan 1.156 |64 352 32 2 PVOP Table B-20 -ve V|LCs
mat032.m4v | Core@L1 Stefan 0.667 |108~}352 32 2 PVOP Table B-22 +ve JLCs
mat033.m4v | Core@L1 Stefan 0.667 [108" |352 32 2 PVOP Table B-22 -ve |LCs
nec002.nf4v | Core@L1 maiko 10.000384 (176 144 |300 P-VOP(H.263 Quantizafion)
nec003.nfdv | Core@L2 drive 10.000 | 2000 |352 288 (300 P-VOP(MPEG Quantizdtion)
nec006.nfdv | Core@L1 octpus 10.000 (384 |[176 144 300 P-VOP 4MV (H.263 Quantization)
nec007.njdv | Core@L2 maiko 10.000 |2000 |352 288 (300 P-VOP 4MV (MPEG Quiantization)
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Table 4-12 — B-VOP Verification Bitstream suite

T 8 2 i =
> S 2 |5 = T 4 5
2 g S 59 |2 |8F |82]56 |e%
= ® o S22 |g |0g |0F| 52 S O
2 © o 2% |8 |0l |wd|8v |o&
= = < 3 o o= oc| g3 R
2 o 3 5 8 = 8 o 83| 5 -8 g g
T T - An | o Ec |EZ2|Zz0 m "
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.m4 Core@tt Gotdish 54551384176 46 BYOP-Tabte B=-SVtCs—
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@k1
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 (Ewd, Bwd, Interpojation)
nec011.m4v| |Core@L2 drive 10.000 (2000 |352 288 298 B-VOP (Fwd, Bwd, Interpojation)
nec012.m4v| |[Core@L1 maiko 10.000 |384 |176 144 | 298 B-VVOP (Direct Mode)
nec013.m4v| |[Core@L2 octpus 10.000 [{2000 |352 288 (298 B-VOP (Direct Mode)
Table 4-13 — AC/DC Prediction Verification Bitstream suite
— o w © ”
3] o —_ = - —
3 5 -2 |5 5 T| S
o g g SIS g .g 3 % © % £ R
= ®© o SS |9 s | 0| 52 § O
2 = . g3 |8 Pesg 82|23 |53
= = oOFT o ©oF =
@ 3 2 5% | = sl s5|ES 29
T & & Ah |@ |EhZES|Z28 |aod
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)
synthetic
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
syhthetic
mat046.m4v| |Core@L2 own 0.118 (178 |64 64 2 AC/DC @ Shape Boundan
synthetic
nec004.m4v| |Core@t1 friends 10.000 (384 |176 144 | 300 AC prediction
nec005.m4v| |Core@L2 octpus 10.000 2000 |352 288 |300 AC prediction
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Table 4-14 — Quantization Method Verification Bitstream suite

[ S — g § — " A
> S 2 | 2 = Q o
0 g g 59 |2 | 8% (82|55 |e%
5 © g St |g |25 |9F| 52 |§8
> o = < o N vl a3 ==
= — [ =) o (o) e D= €3 - O
2 ° g 5% |= |82 |Sfs|58 |28
T et Ay |mo ES |EZ2|Z0 k)
mat047.m4v | Simple@L2 |akiyo 0.333 |117 |176 144 110 Quantization method 1(I-VOP & P-
VOP)
mat048.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 Intrg
mat053.n4v | Core@L2 akiyo 0.333 |612 |176 144 {10 Quantization Matrix Inteyr
mat054.m4v | Core@L1 own 0.067 [189 |16 16 2 Quantization Saturation
synthetic
nec01l4.njdv |Core@L1 friends 10.000 | 384 |176 144 | 298 Quantization Matrix Intrg/Inter
nec015.njdv | Core@L2 octpus 10.000 | 2000 | 352 288 |298 Quantization Matrix Intrg/Inter
pio000.mftv Core@L1 octpus 10.000 |384 |176 144 (300 Xariable Q + intra_dc_\c_thr
pio001.mflv Core@L1 maiko 10.000 |384 |176 144 | 300 Variable Q + Load WQ|Mtrx
pio002.mftv Core@L1 friends 10.000 (384 |176 144 | 300 Video Packet + Variablg Q
pio003.mflv Core@L1 drive 10.000 |384 |176 144 ~{300 Data partitioning + Varigble Q
pio004.mftv Core@L1 octpus 10.000 (384 |176 144 | 300 RVLC + Variable Q
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Table 4-15 — Binary Shape Verification Bitstream suite

) o )
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T a et Avn |o EEEZ|Z0 Q"
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 64 2 BSVOP shape motion vector
oyllthct;v PIUd;\atUI I‘V‘I\Vlo‘4,5,c
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:LO(INTRA)
mat061.m4v| |Core@L1 Gold fish 0.019 |384 |16 16 5 BSVOP TahleB-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 BSVOR 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 2.423 (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 (884 |176 144 | 300 Binary Shape (1,P-VOP)
nec023.m4v| |[Core@L2 bike 10.000 {2000 |352 288 (300 Binary Shape (1,P-VOP)
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Table 4-16 — Error Resilience Verification Bitstream suite
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nec016.m4v | Core@L1 octpus 10.000 |384 |176 144 |300 Error Resilience(VP+DP)
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 1300 Error Resilience (VP+DP+RVLC)
pio005.mflv Core@L1 aki2 10.000 192 |176 144 | 300 Bianry Shape (Variable|Q +
intra_dc_vlc_thr)
pio006.mflv Core@L1 bike 10.000 |384 |176 144 (300 Bianry Shape (Video P4cket +
Variable Q)
pio007.mflv Core@L1 goldfish 10.000 |384 |176 144 (300 Bianry Shape (Data parfitioning +
Variable Q)
pio008.mflv Core@L1 goldfish 10.000 |384 |176 144 (300 Bianry‘Shape (RVLC + Variable Q)
Table 4-17 — The Short Header Verification Bitstream suite
_ o o 3 .
() [3) — = = —
o — =) o | = NOM =| 0 O c®
£ ® 2 Sse | s oTF| 5> @ O
S o n 2o 20| oo o O 5 O =
Pz = = o L \S =212 g st
2 o 3] 58 sol8NT| S| 5 s 28
T e an |EXPEn Y E2|Zz0 @D 0
nec008.n4v |Core@L1 drive 10.000 | 384" |176 144 | 299 Short Header
nec009.n4v |Core@L2 friends 10.0004,2000 | 352 288 |300 Short Header
Table4/18 — The Overall Test Bitstream suite
— o ) = "
[} Q — = = —
3 5 sZ | & S |log|. & S
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2 ° 3 5% |58 8N 88|53 228
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pio009.mftv Core@L2 maiko 10.000 | 2000 |352 288 |300 Conformance (Core_L2| 00)
pio010.mftw Core@L2 friends 10.000 | 2000 | 352 288 |300 Conformance (Core_L2| 01)
pio011.m4v Core@L2 goldfish 10.000 [2000 |352 288 |300 Conformance (Core_L2_02)
pio012.m4v Core@L2 goldfish 10.000 |2000 |352 288 |300 Conformance (Core_L2_02)
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5 Audio

5.1 Introduction

This clause specifies how tests can be designed to verify whether bitstreams and decoders meet re

quirements

specified in ISO/IEC 14496-3. In this part of ISO/IEC 14496, encoders are not addressed specifically. An encoder

may be said to be an ISO/IEC 14496-3 encoder if it generates bitstreams compliant with the syntactic an
bitstream requirements specified in ISO/IEC 14496-3.

d semantic

Characteristics of coded bitstreams and decoders are defined for ISO/IEC 14496-3. The characteristics of a
bitstream define the subset of the standard that is exploited in the bitstream. Examples are the applied values or

range of the sampling rate and bitrate parameters. Decoder _characteristics define the properties and ca

pabilities of

the applied decoding process. An example of a property is the applied arithmetic accuracy. The capa
decoder spegify which coded bitstreams the decoder can decode and reconstruct, by defining thé 'su
standard tha] may be exploited in decodable bitstreams. A bitstream can be decoded byca-dec
characteristick of the coded bitstream are within the subset of the standard specified by the decbder cap3

Procedures 4re described for testing conformance of bitstreams and decoders to the. requirements
ISO/IEC 14496-3. Given the set of characteristics claimed, the requirements that must be met are fully
by ISO/IEC 14496-3. This document summarizes the requirements; cross references them to characte|
defines how fonformance with them can be tested. Guidelines are given on constructing tests to verif
and decoder| conformance. In addition, some test bitstreams implemented ‘\acCording to those guid
provided as tlpe electronic attachment to this part of ISO/IEC 14496.

5.2 Audio Qonformance Points

All audio dec
decoders:

bders are part of the MPEG-4 System. The following interfaces have to be provided to tes

Table5-1

pilities of a
bset of the
pder if the
bilities.

defined in
letermined
ristics, and
y bitstream
elines are

t the audio

DecoderSpecificlnfo

with information for a specific media decoder.

The decoder specific information constitutes an opaque container

Audio JAccess Units See (SO/IEC 14496-1 subclause 7.2
Audio [Composition Units See ISO/IEC 14496-1 subclause 7.2
Audio$ource Fields Information~ [\See ISO/IEC 14496-1 subclause 7.2
Private Test Info An interface to control some elements which are usually

generated by random number generators.
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DecoderSpecificlnfo (Private Test Info)
! : ) Audio
*mp4 i AudioSource Fields Info Presentation
File Formay
—
Audio Access Units Audio Composition
Units
firret—Frre-StampsterSATFSY
Figure 5-1 — Audio Conformance Points

5.3 Audid Profiles
Audio Proflles comprise a set of Audio Object Types. The conformance of a Profile is fulfilled, if the cqnformance of
each Obje¢t Type, related to this Profile, is fulfilled. Four Audio Profiles have been-defined:
1. The Speech Audio Profile provides a parametric speech coder, a CELP/speech coder and a Tex{-To-Speech

interfage.
2. The Synthesis Audio Profile provides the capability to generate synthetic sound and speech at véry low

bitrates.
3. The Sgalable Audio Profile, a superset of the Speech.Brofile, is suitable for scalable coding of speech and

music,|for transmission methods such as Audio on Internet and Digital Audio Broadcasting.
4. The Main Audio Profile is a rich superset of allthe other Profiles: Scalable Profile, Speech Profile

Synthgsis Profile , containing tools for natural’and synthetic audio.
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65


https://iecnorm.com/api/?name=bac3528f8a2949ce329915a5da908d39

ISO/IEC 14496-4:2000(E)

Table 5-2 — List of Audio Object Types

Audio Object Types Speech Audio Synthesis Scalable Audio Main Audio
Profile Audio Profile Profile Profile

Null

AAC LC X X

AAC main X

AAC SSR X

AAC LTP X X

AAC Scalable X X

TwinvVQ X X

CELP X X X

HVXC X X X

TTSI X X X

Main synthetic X X

Wavetable synthesis (subset of (subset of
Main synthetic) Main synthgtic)

General MIDI (subset of (subset of
Main synthetic) Main synthgtic)

Algorithmic Synthesis (subset of (subset of

and Aldio FX Main synthetic) Main synthgtic)

5.4 Audio Interchange formats (Informative part)

5.4.1 Parsigg an Audio_Data_Interchange_Format (ADIF) tieader

adif_id : shall be encoded with the value 0x41444946, the ASCII representation of the string “ADIF”.
5.4.2 Parsipg Audio_Data_Transport_Stream\(ADTS) header

5.4.21 adis_fixed_header

syncword: ghall be encoded with the binary value 1111 1111 1111.
ID: shall not pe encoded with thieyalue 0.

layer: shall Qe encoded withthe binary value 00.

profile: shall not be ‘€ncoded with the binary value 11.

sampling_freéquéency_index: shall be encoded with a value no greater than Oxb.

5.4.2.2 adts_variable_header

frame_length: shall be encoded with the length of the frame, including headers and error check (if present)

5.5 Audio Object Types

This chapter lists all audio object types. It starts with a general description, which may be related to more than one
object type.
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neral Object Type Descriptions

This chapter contains general descriptions of the bitstream and decoder conformance test. The descriptions may be
related to one, more or all object types.

5511

DecoderSpecificlnfo Characteristics

DecoderSpecificinfo characteristics specify the constraints that are applied by the encoder in generating the
DecoderSpecificinfo. These syntactic and semantic constraints may for example restrict the range or the values of
parameters that are encoded directly or indirectly in the bitstream.

55.1.2

Audio Access Unit Characteristics

Audio Accgss Unit characteristics specify the constraints that are applied by the encoder in generatjng the Audio

Access U
parameter

5.5.1.3

AudioSour
node fieldg

55.14

Each bitstr
specified i
verify whe
of the sem
For each t
in which th
appropriate

55.15

A conform
characteris

i

it. These syntactic and semantic constraints may for example restrict the range (or
5 that are encoded directly or indirectly in the Audio Access Unit.

AudioSource Fields Information Characteristics

Ce Fields Information Characteristics specify the constraints that exist in a MPEG-4 Player.
like speed and pitch may change the behavior of the output of the Audio decoder.

Procedure to Test Bitstream Conformance

eam (DecoderSpecificinfo and Audio Access Units) shall meet the syntactic and semantic
ISO/IEC 14496-3. This subclause describes a set of semantic tests to be performed on |

ANntic tests it is assumed that the tested bitstream céntains no errors due to transmission or
st the condition or conditions that must be satisfied are given, as well as the prerequisites|

b levels.
Decoder Characteristics

ing decoder may support anyx@P the free bitstream parameters in audio bitstreams.
tics are defined by the profile ‘and levels being tested.

ﬂhe values of

AudioSource

requirements
itstreams. To

er the syntax is correct is straightforward and therefore not defined in this subclause. In the description

pther causes.
or conditions

e test can be applied. Note that the application. of these tests requires parsing of the bitstream into the

The decoder

5.5.1.6 Procedure to Test Decoder Conformance

To test aydio decoders, the electronic attachment to this part of ISO/IEC 14496 supplies a nymber 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 the electronic attachment to
this part of|[ISO/IEC 14496.

5.5.1.6.1 | RMS)Measurement

To be calledan ISO/TET 14496-3 audio decoder, the decoder shall provide an output such that the rms level of the

difference signal between the output of the decoder under test and the supplied reference output is less than

2'15/sqrt(12). In addition, the difference signal shall have a maximum absolute value of at most 2714 relative to full-
scale.

For the calaculation of the rms level, all measurements are carried out relative to full scale where the output signals
of the decoder and supplied test sequences are normalized to be in the range between -1.0 and +1.0. The supplied
sine sweeps, with an amplitude of -20dB relative to full scale have an absolute amplitude of 0.1.

The test sequences have 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 most significant bit (bit 0) represents the value of -1, the second
most significant bit (bit 1) represents the value of +1/2, etc.
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The output si
decoder has
through bit 2
Every channg

diff (n) = '
The values o
calculated. T]

rms
The decoder
and if the ma

qg

J

5.5.1.6.2

This criterion
SNR is given

Definition:
X, (i): i"s3
X, (i): i"s3

L: the lengt

n of segment

1
valueof bit 0 (MSB) = “0 = -1
1 1
f bit 1 = — = =
vaue of bit 211 %
value of bit 2 = 57 = 2
- 1 —1
vaueof bit23(LSB) = 5 = oo

(= O, V00,000

A precision of P' bits and if P' is smaller than 24, then the output is extended to 24 bits by s
B to zero. In the next step, the difference (diff) of the samples of these signals has to be
| of a multichannel bitstream shall be tested. The total number of samples for@ach channel

utput signal of decoder under test (n) - *supplied test sequence ()., forn=1to N
his calculation finally gives the rms level.

/% i diff (n)>

under test may be called an ISO/IEC 14496-3%audio decoder if the rms is less than 1/(2"1
imum absolute value of diffis less than or equal to 1/2714.

egmental SNR

is applied to the CELP, HVXC.and TwinVQ object types. The definition to calculate the
below.

mple of reference(output signal (normalized in a range between —1.0 and 1.0).

mple of output signal of a decode under test normalized in a range between —1.0 and 1.0.

jnal of the decoder under test is required to be in the same format. In the case that'the ol

f all difference samples shall be squared, summed, divided by-N‘ahd then the square-rg

tput of the
btting bit P’
calculated.
is N.

ot shall be

b * 12°0.5)

segmental

N : the total

SS(k): SNR

numper or segments

of k™ segment

SSNR: segmental SNR
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5.5.1.6.3 Frequency domain criterion based on cepstrum analysis

The cepstnum analysis procedure is defined by means of the functions Ipc2cepstrum and calculate_lpl»c provided in
pseude C ¢ode below. This criterion is used for testing conformance of TwinVQ and CELP decoders.
#defi ne LPC_ORDER 16 /* LPC order */
#defi ne CEPSTRUM_ORDER 32 /* Cepst rum order */
#defi ne BW 0. 0125F /* Bandwi dt h scal ef act or */
voi d | pc2clepstrum (fl oat | pc_coef[], /* in: LPC coeffici ents (a- paraneters) */
fl oat al) /* out: LPC cepstrum */
{
float [ss;
i nt , m
/* it s assuned that |pc_coef[0] is 1! */
1] {4 -1 pc_coef[1];
for (nmp=2; m<= LPC ORDER, mt+)
{
ssE -l pc_coef[m * m
for (i =1; i <m i++)
{
ss -= |l pc_coef[i] * Cnti];
}
dm = ss;
}
for (np= LPC ORDER"* 1; m <= CEPSTRUM ORDER, m#+)
{
ss| = 0. OF;
fof (i\=)1; i<= LPC ORDER; i ++)
{
ss -= |l pc_coef[I] * Omi];
}
an = ss;
}
for (m= 2; m<= CEPSTRUM ORDER, mt+)
{
anm /=m
}
}
voi d calculate_|l pc (fl oat *in, /* in: input PCM audi o data */
i nt frame_size, /* in: analysis frame length in sanples */
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fl oat *| pc_coef) /* out: LPC coefficients */
{
i nt ip;
fl oat wvpowf r, cor[LPC ORDER + 1];
fl oat W ag [LPC _ORDER + 1];
fl oat *wdw;
wdw = (float*) malloc (sizeof (float) * frane_size);
if (wdw == NULL)
{
prin f ("Menory allocation error in calcul ;'-np_l pc \n")-
exit|(1);
}
hamvdw (Wdw, frane_size);
for (ip F0; ip < frame_size; ip++)
{
in[ipl *= wdwip];
}
sigcor (In, frame_size, &wpowfr, cor, LPC ORDER);
| agwdw (W ag, LPC ORDER, BW:;
for (ip F1; ip <= LPC_ORDER, ip++)
{
cor[{p] *= wag[ip];
}
corref (LPC_ORDER, cor, |pc_coef);
free (wdyw;
}
voi d hamwdw (f | oat wdw ],
int n)
{
int i;
fl oat d, pi = 33141592653589793F;
d = (flogat) (2.Q\*pi/n);
for (i =[0{/,7< n; i++)
{
wdw{i] = (float) (0.54 - 0.46 * cos (d * i));
}
}

voi d | agwdw (fl oat wdwf ],

i nt n,
fl oat h)
{
int i;
fl oat pi = 3.141592653589793F;
f1 oat a, b, w
a = (float) (log (0.5 * 0.5/ log (cos (0.5 * pi * h)));
70
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a = (float) ((int) a);
w = 1. 0F;
b = a;
wdw{ 0] = 1. 0OF;
for (i =1; i <=n; i++)
{
b += 1. 0F;
w*=a/ b;
wadwfi] = w
a -= 1. 0F;
}
}
voi d sigcor (float *sig,
int n,
fl oat *_pow,
fl oat cor[],
int p)
{
i nt k, ij;
fl oat c, dsgsum
fl oat sqsum = 1. Oe- 35F;
if (np 0)
{
fof (ij =0; ij <n; ij++)
{
sgsum += (sig[ij] * sig[ij]);
}
dsigsum = (float) (1.0 / sqsum;
for (k = 1; k <= p; k++)
{
c =0.0;
for(ij =k; ij <n; ij++)
{
c += (sig[ij - K]e*rsiglij]);
}
cor[k] = ¢ * dsqsum
}
kKF p;
}
* pow | (float) N(sqsum- 1.e-35) / (float)n);
cor[0]| = 1rOF;
}
voi d corref (int P, /* in: LPC anal ysi s order */
fl oat cor[], /* in: correlation coefficients */
fl oat alf[]) /* out: l'inear predictive coefficients */
{
i nt i, i,k
fl oat resid, r, a;
f | oat ref [ LPC_ORDER + 1];
ref[1] = cor[1];
al f[1] = -ref[1];
resid = (float) ((21.0 - ref[1]) * (1.0 + ref[1]));
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for (i =

{

2; 0 <= p; i++)

r =cor[i];

for (j = 1,

{

< i o j++)

i

r += alf[j] * cor[i-j];

}

al f[i

] = -(ref[i] = (r /=resid));

i =0
k =i;

whi |
{

resi
}
55.1.6.4 d

For elements
using PNS, H

e (+4 <= --K)

= alf[j];
L] -=r1 * alf[K];

f (j <Kk)

*

al f[ K] r

a;

i = (float) (resid * (1.0 - r) * (1.0 +r1));

ther Measurements Methods

VXC and structured audio types (e.g. due‘to use of random signal generators), specific ca

testing procedlures are described in the object type chapters itself.

55.1.7 D¢

All Test Bitst
bitstreams.

The web site
http:
The FTP site

ftp:

scriptions of the audio test bitsireams

eams can be found at the publicly accessible FTP site (anonymous FTP) for MPEG4 cg

for information is:
/www.research:att.com/projects/mpegaudio
is:

ftp-fesearch.att.com

user:

dir:

anonymous

dist/mpegaudio

File name convention:

For all test files, the file name convention given below is used.

72

producing output that cannot be tested with the RMS method by direct comparison, for example AAC

nformance

nformance
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Table 5-3 — test file name convention

Object Type Name File Name
Null NUXxX
AAC LC ALXXX
AAC Main AMXXX
AAC SSR ASXXX
AAC LTP APXXX
AAC scalable ACXXX
Twin VQ TVXXX
CELP CExxx
HVXC HVXxxx
TTSI TTSxx
Main Synthetic MSxXX
Wavetable Synthesis W Sxxx
General MIDI GMxxx
Algorithmic Synthesis and Audio FX | Syxxx
AudioBIFS ABXXx
Audio Composition Unit Input for CUxxx
Composition Test

Content:

The test s¢t includes a set of sine sweeps and a set of musical/Speech test sequences. The supplied sine sweeps
with an amiplitude of -20dB relative to full scale have an absolute amplitude of +/- 0.1.

55.2 Nu

The NULL|object provides the possibility to feed raw PCM data directly into the audio compositor. Np decoding is
involved; however, an audio object descriptar?is used to specify the sampling rate and the gudio channel
configuratipn.

5.5.3 Colnmon Characteristics of the AAC-derived object types

The object| types AAC LC (Low Cemplexity), AAC Main, AAC SSR (Scalable Sampling Rate) and AAC LTP (Long
Term Prediction) build the basic objects 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, but uses a different
decoder stfucture, syntax and additional tools to provide large step scalability.

The AAC IC, AAC Mainm and AAC SSR objects correspond to the LC, Main, SSR profiles of ISO/IEC 13818-7, with
the inclusign of PNS-as a mandatory tool in MPEG-4 AAC decoder. The AAC Main and AAC LTP objects are built
on top of the AAC'LC object. The AAC SSR is identical to the AAC LC object with the exception of the filterbank, the
additional gain’ control tool and some aspects of the TNS tool configuration. All these object types haye an ISO/IEC
13818-7 syntercstyte:
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Table 5-4 — AAC Object Types

Tools = x
g 18 GA Bitstream Syntax Type Hierarchy Object Type ID
S
31813 %
© | ® | ® % o 0]
. . ™ 32} ™ ~ —
Audio Object Type | <V | = | < | & [ =2 [ F
AAC main X X ISO/IEC 13818-7 Style contains AAC LC 1
AAC LC X X ISO/IEC 13818-7 Style 2
AAC SSR X X ISO/IEC 13818-7 Style 3
AAC LTP X X X ISO/IEC 13818-7 Style contains AAC LC 4
AAC scalable X X X X | Scalable 5

The following| characteristics apply to all 5 AAC-derived object types: AAC LC, AAC Main, AAC SSR;-AAC LTP and
AAC Scalable.

5.5.3.1  DgcoderSpecificinfo Characteristics

There are segveral constraints for the values of DecoderSpecificinfo depending on the object type angl therefore
specified in the individual sections.

Within the limits of the profile and level, an encoder may apply restrictions)to the following paramejers of the
DecoderSpedificinfo:

a) SamplingFrequencylndex
b) SamilingFrequency (if SamplingFrequencylndex = 0xf)

¢) ChannelConfiguration
d) Progfam_config_element() (if applicable in the object type)

5.5.3.2  Audio Access Unit Characteristics

5.5.3.2.1 Decoding an individual_channel_stream

ics_reserved [bit : must be set to zero for all ObjectTypes except for AAC_scalable; for the latter ics_rg¢served_bit
must be settp 1

max_sfb: must be <= num_swbilong or num_swb_short as appropriate for window_sequence angl sampling
frequency

5.5.3.2.2 Noiseless Caoding

sect_cb[g][i] [ shalknet be encoded with the binary values 1100.

Intensity codgebeoks INTENSITY _HCB and INTENSITY_ HCB2 shall not occur in a single_channel_element, the left
channel of a channel pair element, a coupling channel element, or an LFE. Intensity codebooks can only occur in a
channel_pair_element if the common_window field is set to 1.

sect_len_incr : the sum of all sect_len_incr elements for a given window group shall equal max_sfb.

hcod_sf[] : shall only be encoded with the values listed in the scalefactor Huffman table
hcod[sect_cb[g][illlw][x]lyl[z] : shall only be encoded with the values listed in Huffman codebooks 1, 2, 3, or 4.
hcod[sect_cb[g][illlyl[z] : shall only be encoded with the values listed in Huffman codebooks 5 thru 11.

hcod_esc_y : shall be encoded with a value no larger than 8191, i.e., it shall be encoded with an initial escape
sequence consisting of no more than nine ‘1’ bits followed by an escape separator of ‘0’.
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hcod_esc_z: shall be encoded with a value no larger than 8191, i.e., it shall be encoded with an initial escape
sequence consisting of no more than nine ‘1’ bits followed by an escape separator of ‘0'.

5.5.3.2.3 Scalefactors

hcod_sf[ ]: shall only be encoded with the values listed in the scalefactor Huffman table.

5.5.3.2.4 Perceptual Noise Substitution

hcod_sf[ ]: shall only be encoded with the values listed in the scalefactor Huffman table.

5.5.3.2.5 Joint Coding

5.5.3.2.5.1| MS Stereo

ms_mask|present: shall not be encoded with the binary value 11.

5.5.3.2.5.2| Intensity Stereo
hcod_sf[ ]t shall only be encoded with the values listed in the scalefactor Huffman table.
Intensity cadebooks INTENSITY_HCB and INTENSITY_HCB2 shall not occuthin a single_channel_elgment, the left

channel offa channel pair element, a coupling channel element, or an LFE.\.Intensity codebooks can gnly occur in a
channel_pgir_element if the common_window field is set to 1.

5.5.3.2.6 | Coupling Channel

The number of dependently-switched and independently-switched coupling channel elements must npt exceed the
allowed numbers specified by the level and profile.

ind_sw_cg¢e_flag: shall not be encoded with the ‘hinary value of 1 if independently-switched coupling channel
elements dre not specified by the level and profile;

num_coupled_elements: shall not be, encoded with a value greater than the total| number of
single_chahnel_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_fag_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 instapce tag of a
single_chahnel_element@r a channel_pair_element of the current frame.

5.5.3.2.7 | Tempgral Noise Shaping

length[w][ffilt]: “must be small enough such that the lower bound of the filtered region, indicated by ‘pottom’, does
not exceed the start of the array containing the spectral coefficients (spec[w])

order[w][filt]: must not exceed the maximum permitted order depending on the specified object type and sampling
frequency

5.5.3.2.8 IMDCT

window_sequence: The meaningful window_sequence transitions are as follows:

from ONLY_LONG_SEQUENCE o (ONLY_LONG SEQUENCE.

EIGHT_SHORT_SEQUENCE

from LONG_START_SEQUENCE to { ONG STOP. SEQUENCE
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from

from

Other, non-m

from

from

ONLY_LONG_SEQUENCE

{

EIGHT_SHORT_SEQUENCE

EIGHT_SHORT_SEQUENCE to LONG STOP_SEQUENCE

{

eaningful, window_sequence transitions are also possible:

EIGHT_SHORT_SEQUENCE

ONLY_LONG_SEQUENCE to LONG STOP SEQUENCE

{

ONLY_LONG_SEQUENCE
LONG_START_SEQUENCE

{

LONG_START_SEQUENCE to

from

from

A conforman
required to h
provided res
transitions (s
transitions ar

55329 L

The number ¢f LFEs must not exceed the allowed number specified by the profile & level.

The window_|
The window_|
The highest 1
The predictor,

Temporal noi
5.5.3.2.10 H
Program Corf

cannot be ug
decoder infor

EIGHT_SHORT SEQUENCE
LONG_STOP_SEQUENCE

{

| ONG_STOP_SEQUENCE to

ONLY_LONG_SEQUENCE
LONG_START_SEQUENCE

{

FIGHT _SHORT_SEQUENCE to

bitstream must consist of only meaningful window_sequence transitions. However, de
andle non-meaningful window_sequence transitions as well. Test\bitstreams AL3 and
bectively for Main and Low-Complexity profiles to test decodér.performance on non-
ce subclause 5.5.5.3.2.2). The performance requirements,for) non-meaningful window
b the same as for the meaningful transitions.

FE

shape field of any LFE shall always be encoded with a value of 0 (sine window).

sequence field of any LFE shall always e encoded with a value of ONLY_LONG_SEQUEN
on-zero spectral coefficient of any-LFE shall be 12.

| data_present_flag of any LEE'shall be encoded with a value of 0.

5e shaping shall not be used in any LFE.

rogram Configaration Element

figuration Elements in Access Units shall be ignored. Therefore, PCEs transmitted in Ad
ed to canvey decoder configuration information. The PCE in the DecoderSpecificinfo de
Mationsfor the elementary stream under consideration.

5.5.3.3 De

coders are

AS17 are
meaningful
| sequence

cess Units
scribes the

caoder Characteristics

A conformant decoder shall support all characteristics given by the profile and level. Thus only bitstreams belonging
to the specific level & profile have to be tested.

5534

Procedure to Test Decoder Conformance

The test procedure ‘Calculation of RMS’ applies to all sine sweep signals. This test only verifies the computational
accuracy of an implementation. For all test bitstreams containing PNS data, an energy analysis in time and/or
frequency domain is required (see subclause 5.5.3.4.2). For the remaining test sequences, a check of conformance
using the LSB criterion or other measurements (e.g. objective perceptual measurement systems) is not mandatory,
but highly recommended. This also applies to bitstreams with non-meaningful window sequences.
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5.5.3.4.1 Calculation of RMS

The following test procedure applies to all sine sweep signals: Testing is 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 using the
procedure described in subclause 5.5.1.6.1. Software is provided for performing this verification procedure.
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. To be called an ISO/IEC 14496-3 audio decoder, the decoder shall provide an output
such that the rms level of the difference signal between the output of the decoder under test and the supplied

reference output is less than 2'15/sqrt(12). In addition, the difference signal shall have a maximum absolute value
of at most 2-14 relative to full-scale.

This test only verifies the computational accuracy of an implementation.

5.5.3.4.2 | Calculation of PNS conformance criteria

In order to| test the PNS tool, special bitstreams only containing PNS data are provided. Twag Criterig can then be
applied. Altest method based on spectral (PNS-S) and temporal (PNS-T) analysis of the:decodqd signal with
respect to the reference signal.

Spectral PNS conformance criterium (PNS-S)

1. A bitstfeam (ALQ9) is supplied containing a static spectrum generated by NS and Null codebool sections (i.e.
each ffame carries the same spectral "envelope”, long blocks only, no\other codebooks). Both|the decoded
output|and the reference output signal are analyzed by means of ap-2048-point DFT with a Hanij window and
50% overlap between subsequent windows. For both signals, thesDFT lines are grouped corfjesponding to
scalefgctor bands (see Table 8.4 ISO/IEC 13818-7) and thehaccumulated squared absolutp values are
computed for each scalefactor band. As the first conformance/criterion, the ratio between the eng¢rgies of both
signalq averaged over time must be within the interval [-0.4-dB;0.4 dB] for each scalefactor band. As the second
conforance criterion, the ratio between the standard deviations (overtime) of the energies of both signals must
be withjin the interval [-4.0 dB;1.0 dB] for each scalefactor band.

2. A bitstfeam (AL10) is supplied containing a periodic'repetition of PNS and Null codebook sections within
groupdd short blocks ({1;1;1;1;2;2} grouping with PNS switched on in subblocks 0,2,4,5). The samg type of
analysi|s is used as in condition (1), but with-awindow size of 256 and grouping corresponding to s¢alefactor
bands ffor a SHORT_WINDOW (see Table8.5 ISO/IEC 13818-7). For the first criterion the ratio now must be
within {he interval [-0.4 dB;0.4 dB], for the’second within the interval [-4.0 dB;2.0 dB].

Temporal PNS conformance criterium (PNS-T)

3. For bitgtream (AL11), an additional conformance criterion is used: Starting at the first available deqoder frame
boundary, the sum of thelsguared output samples is computed for blocks of 64 samples for both decoded
signal pnd reference signal. As a conformance criterion, the ratio between the energies of both sighals must be
within {he interval [-5.dB;5 dB] for 85% of the blocks and within the interval [-10 dB;10 dB] for 98% pf the blocks.

5.5.4 Common.characteristics of the AAC objects supporting ISO/IEC 13818-7 profiles (AAC LC, AAC
Main, AAQ SSR and AAC LTP)

These four objectTypes support the syntax of ISO/TEC 13818-7. The following characteristics apply to all of them.

5.5.4.1 DecoderSpecificinfo Characteristics

The following restrictions apply to GASpecificConfig:
FramelLengthFlag: shall be encoded with the value O
DependsOnCoreCoder: shall be encoded with the value 0
CoreCoderDelay: not applicable

ExtensionFlag: shall be encoded with the value 0
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Program_config_element(): Any program may contain no more main audio channels, LFE channels, independent
coupling_channel_elements, and dependent coupling_channel_elements than specified by the profile and level.

The following

element_inst

object_type:

restrictions apply to the elements of Program_config_element():

ance_tag: no restrictions

no restrictions

sampling_frequency_index: shall match the samplingFrequencylndex within AudioSpecificConfig

mono_mixd
single_chann

stereo_mixd

matrix_mixd
indicated for {

front_element_tag_select: must be encoded with the element_instance_tag\of either a single_chann

or a channel_

side_elemen
a channel_pa

back_element_tag_select: must be encoded with the element_instance_tag of either a single_chann

or a channel_

Ife_element_|

assoc_data |

cc_element |
coupling_chal

valid_cce_el

Within the lin
DecoderSpeq

It tag_select: must be encoded with the element_instance_tag of either a single_channel |

WIT_Etement_TTumber: With element_nStance_ta

| _element.

must oe ercoaced me

pwn_element_number: must be encoded with the element_instance_tag of a channel_pai

pwn_idx_present: shall only be encoded with a value of 1 if a 3 front/2yrear 5-channel
his PCE.

pair_element.

ir_element.

pair_element.

tag_select: must be encoded with theZelement_instance_tag of a Ife_channel_element.

element_tag_select: must be.encoded with the element_instance_tag of a data_stream_e

is_ind_sw: must be encoded with the same value as the ind sw_cce_ flag fi¢
hnel_element correspanding to valid_cc_element_tag_select.

ement_tag_select: must be encoded with the element_instance_tag of a coupling_channe

nits of the) profile and level, an encoder may apply restrictions to the following parame
ificlnfor

a)
b)
<)
d)

Chan

5542 Au

554.21

id_syn_ele:
raw_data_blo

78

SamplingFrequencylndex
SamplingFrequency

of

I _element.

program is

el_element

element or

el _element

lement.

ld of the

_element.

ters of the

nelConfiguration

Program_config_element()

dio Access Unit Characteristics

Decoding of raw data blocks

if a program configuration element (PCE) is present, it must be the first syntactic element in a

ck, indicated by id_syn_ele encoded with a value of ID_PCE
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element_instance_tag: ensure that element_instance _tag numbers within each element type are unique within
each frame. This restriction does not apply to data stream_elements (DSE), which may have duplicated

element_instance_tags.

5.5.4.2.2 Noiseless Coding

pulse_data present: shall be encoded with a value of 0 when window_sequence is EIGHT _SHORT_SEQUENCE.

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_offsetfnumber_pulse]

must be no greater than 1023.

pulse_ampli]: shall be encoded with a value small enough such that the compensated quanfized spectral

coefficient js no greater than 8191.

55.4.3 Decoder Characteristics

A conforming decoder may also support any of the following modifications of some parameters in audip bitstreams:

Table 5-5 — AAC Parameter

Bitstream Variation
Characteristic
data_stream_element a decoder is not required to stafe or present data recovered frpm

data_stream_elements

mono-mixdown element | a decoder is not requifed to present audio from the momo-
mixdown element

stereo-mixdown element | a decoder is notcrequired to present audio from the stergo-
mixdown element

matrix-mixdown a decoder is nat.required to calculate a matrix-mixdown signal

555 AACLC

The MPEG-4 AAC Low Complexity (LLE)-object type is the counterpart to the MPEG-2 AAC Low Compplexity Profile
though als¢ offering the PNS tool. The! AAC LC object type bitstream syntax is compatible with the syntax defined in
ISO/IEC 13818-7. All the MPEG+2 AAC multi-channel capabilities are available. A decoder capable of decoding an
MPEG-4 LIC Access Unit cap~also parse and decode a MPEG-2 AAC LC profile raw data stream.|On the other
hand, an NMIPEG-2 AAC LCprofile decoder will not be able to parse an MPEG-4 AAC-LC stream if NS has been

used.

5.5.5.1  PecoderSpecificinfo Characteristics

These characteristics specify the constraints that are applied by the encoder in generating the DecodgrSpecificinfo.

Encoders may apply restrictions to the following parameters of the DecoderSpecificinfa:

a) SamplingFrequencylndex
b) SamplingFrequency

c) ChannelConfiguration

d) sampling_frequency_index
e) mono_mixdown_element
f) stereo_mixdown_element
g) pulse_data

h) window_shape

i) program_config_element
j) MIS stereo

k) intensity stereo

) TNS

m) data_stream_element
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n) dependently switched coupling channel
0) independently switched coupling channel
p) LFE channel

g) matri

555.2

x-downmix

Audio Access Unit Characteristics

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:

a) sampling frequency_index
b) mono_mixdown_element

c) stere

o0_mixdown_element

rd

f)  wind
9) progy
h) M/S 4
i) inten
i) TNS
k) data

w_shape
am_config_element
tereo

ity stereo

stream_element

Lo : : £l
pPredicuortmnrrirant protine

d) use
e) puls%Tdata

I) depepdently switched coupling channel
m) indefgendently switched coupling channel
n) LFE ¢hannel
0) matrik-downmix
5.5.5.3  Prpcedure to Test Bitstream Conformance
5.5.5.3.1 DecoderSpecificinfo
AudioObject[Type: Shall be encoded with the value 2
SamplingFrgquencylindex: Shall be encoded with the following values:
Table 5-6
SamplingFrequencylndex Level 1 Level 2 Level 3 Level 4
Scalable Profile >=6 >=6 >=3 >=3
Main Profile 0..0xc
SamplingFrgquency: Shall\be encoded with the following values:
Table 5-7
SamplingFrequency Level 1 Level 2 Level 3 Level 4
Scafabfe Profile <=24000 <=224000 <=748000 <=748000
Main Profile 0..96000
ChannelConfiguration: Shall be encoded with the following values:
Table 5-8
ChannelConfiguration Level 1 Level 2 Level 3 Level 4
Scalable Profile 1 1.2 1.2 0.7
Main Profile 0.7

80
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ng restrictions apply to GASpecificConfig:

frameLength: shall be encoded with the value 0

dependsOnCoreCoder: shall be encoded with the value 0

coreCoderDelay: not applicable

extension

Flag: shall be encoded with the value 0

program_config_element(): A program cannot contain more main audio channels, LFE channels, independent
coupling_channel_elements, and dependent coupling_channel_elements than is specified by the profile and level.

object_tyq

sampling |

mono_mix

single_chahnel_element.

stereo_mi

matrix_mi
indicated f

front_element_tag_ select: must be encoded with the elemént_instance_tag of either a single_cha

or a chann

side_elem
a channel_

back _element _tag_select: must be encoded with the element_instance_tag of either a single_cha

or a chann

Ife_element_tag_select: must be encoded with the element_instance_tag of a Ife_channel_element.

assoc_dat

cc_element_is_ind_sw:

coupling_c

valid_cce _

5.6.5.3.2

555321

id_syn_ele:

raw_data_

e: shall be encoded with the value 1
frequency_index: shall match the samplingFrequencylndex within AudioSpecificCanfig
must be encoded with the

down_element_number: element_instance |

kdown_element_number: must be encoded with the element_instarnice tag of a channel_

xdown_idx_present: shall only be encoded with a value‘of*l if a 3 front/2 rear 5-chann
br this PCE.

el _pair_element.

lent_tag_select: must be encoded with the‘element_instance_tag of either a single_chann
pair_element.

el _pair_element.

a_element_tag“select: must be encoded with the element_instance_tag of a data_stream

must be encoded with the same value as the ind_sw_cce flag
hannelielement corresponding to valid_cc_element_tag_select.

tag of a

bair_element.

el program is

nnel_element

bl _element or

nnel_element

| element.

field of the

element_tag_select. must be encoded with the element_instance_tag of a coupling_chan
Audio Access Units

raw_data_block()

if a program configuration element (PCE) is present, it must be the first syntactic
block, indicated by id_syn_ele encoded with a value of ID_PCE

nel_element.

element in a

element_instance_tag: ensure that element_instance_tag numbers within each element type are unique within

each frame.

element_instance_tags.
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5.5.5.3.2.2 ics_info() and individual_channel_stream()

ics_reserved_bit: must be set to zero

window_sequence: The meaningful window_sequence transitions are as follows:

ONLY_LONG_SEQUENCE

from LONG_START_SEQUENCE to o —SSTH(?PREE%%QE%ECNECE

ONLY_LONG_SEQUENCE

AN T AT e N
LUNG OTANRNT oL JULINCUL

from LONG STOP SEQUENCE to

from [EIGHT_SHORT_SEQUENCE to { ESBNHGT —S?TH(%REE%%QEUNEC'\'ECE

Other, non-meaningful, window_sequence transitions are also possible:

EIGHT_SHORT_SEQUENCE

from ONLY_LONG_SEQUENCE to { LONG_STOP_SEQUENCE
from LONG_START_SEQUENCE to {Eghéﬁ?klgffgggfgﬁci
from LONG_STOP_SEQUENCE to { EgNHg:ﬁ&TgE%%%%%NECE
from EIGHT_SHORT_SEQUENCE to {EQ,'{,E:E?R‘ST—:C’SES(SJUES\?CEE

A conformant bitstream must consist of only meaningful window_sequence transitions. However, defoders are
required to handle non-meaningful window_sequengee transitions as well. The performance requirements for non-
meaningful window_sequence transitions are the same as for the meaningful transitions.

max_sfb: npust be <= num_swb_long.0h*num_swb_short as appropriate for window_sequence ang sampling
frequency

predictor_dgta present: shall be-encoded with the value 0O
gain_control data_present: shall be encoded with the value 0
5.5.5.3.2.3 Nois€less Coding

sect_cb[g][i]. shalf not be encoded with the binary values 1100.

Intensity codebooks INTENSITY_HCB and INTENSITY_HCB2 shall not occur in a single_channel_element, the left
channel of a channel pair element, a coupling channel element, or an LFE. Intensity codebooks can only occur in a
channel_pair_element if the common_window field is set to 1.

sect_len_incr: the sum of all sect_len_incr elements for a given window group shall equal max_sfb.

hcod_sf[ ]: shall only be encoded with the values listed in the scalefactor Huffman table, Table A-1.

hcod[sect_cb[g][i]l[w][x][y][z]: shall only be encoded with the values listed in Huffman codebooks 1, 2, 3, or 4.

hcod[sect_cb[g][illly]l[z]: shall only be encoded with the values listed in Huffman codebooks 5 thru 11.
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hcod_esc_y: shall be encoded with a value no larger than 8191, i.e., it shall be encoded with an initial escape
sequence consisting of no more than nine ‘1’ bits followed by an escape separator of ‘0'.

hcod_esc_z: shall be encoded with a value no larger than 8191, i.e., it shall be encoded with an initial escape
seguence consisting of no more than nine ‘1’ bits followed by an escape separator of ‘0.

pulse_data present: shall be encoded with a value of 0 when window_sequence is EIGHT _SHORT_SEQUENCE.
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_offsetinumber_pulse]
must be no greater than 1023.

pulse_ampfit—stattbe—encodedwitth—a vatue snmat—enough—suchthatthetompensated—guaniized spectral
coefficient js no greater than 8191.

5.55.3.24 Scalefactors

hcod_sf[ ]} shall only be encoded with the values listed in the scalefactor Huffman table;Table A-1.
5.5.5.3.2.5 Joint Coding

5.5.5.3.2.5|1 MS Stereo

ms_mask | present: shall not be encoded with the binary value 11.

5.5.5.3.2.5{2  Intensity Stereo
hcod_sf[ ]} shall only be encoded with the values listed in.the scalefactor Huffman table, Table A-1.
Intensity codebooks INTENSITY_HCB and INTENSITY>HCB2 shall not occur in a single_channel_elgment, the left

channel offa channel pair element, a coupling channel element, or an LFE. Intensity codebooks can gnly occur in a
channel_pair_element if the common_window field is set to 1.

5.5.5.3.2.6 Coupling Channel

The numbé¢r of dependently-switched and independently-switched coupling channel elements must npt exceed the
allowed numbers specified by the profile and level.

ind_sw_cg¢e_flag: shall not_be encoded with the binary value of 1 if independently-switched coupling channel
elements gre not specified by the profile and level.

num_coupled_eleménts: shall not be encoded with a value greater than the totall number of
single_chahnel_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_selectis a channel_pair_efement; otherwise, it shall be encoded with the binary vaiue 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.

5.5.5.3.2.7 Temporal Noise Shaping

length[w][filt]: must be small enough such that the lower bound of the filtered region, indicated by ‘bottom’, does
not exceed the start of the array containing the spectral coefficients (spec[w])

order[w][filt]: must not exceed the maximum permitted order depending on the specified profile and level
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5.5.5.3.2.8

LFE

The number of LFEs must not exceed the allowed number specified by the profile & level. The window_shape field
of any LFE shall always be encoded with a value of O (sine window). The window_sequence field of any LFE shall
always be encoded with a value of ONLY_LONG_SEQUENCE. The highest non-zero spectral coefficient of any
LFE shall be 12. The predictor_data_present_flag of any LFE shall be encoded with a value of 0. Temporal noise

shaping shall

55.5.3.2.9

not be used in any LFE.

Program Configuration Elements

A program cannot contain more main audio channels, LFE channels, independent coupling_channel_elements, and
dependent coupling_channel_elements than is specified by the profile and level.

mono_mixd
single_chann

stereo_mixd

matrix_mixd
indicated for

front_element_tag_ select: must be encoded with the element_instance_tag of either a single_chann

or a channel |

side_elemen
a channel_pa

back_elememnt _tag_select: must be encoded with the element.instance_tag of either a single_chann

or a channel |
Ife_element |
assoc_data |

cc_element |
coupling_cha|

valid_cce_el
5554 De

A conforming

84

I_el_ement.
wn_element_number: must be encoded with the element_instance_tag of a channél_pai
wn_idx_present: shall only be encoded with a value of 1 if a 3 front/2 réar5-channel
his PCE.
pair_element.
It tag_select: must be encoded with the element_instance_tag/of either a single_channel |
ir_element.
pair_element.
tag_select: must be encoded with the element” instance_tag of a Ife_channel_element.
element_tag_select: must be encoded.with the element_instance_tag of a data_stream_¢

is_ind_sw:
hnel_element corresponding to valid_cc_element_tag_select.

ement_tag_select: mustbe‘encoded with the element_instance_tag of a coupling_channe|

coder Characteristies

decoder may«also support any of the following modifications to the parameters in an audio

I _element.

program is

pl_element

element or

el _element

lement.

must be encoded “with the same value as the ind_sw_cce flag figld of the

_element.

Ditstream:
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Table 5-9 — AAC Parameter

Bitstream Variation

Characteristic

sampling rate
minimums listed for its profile and level

a decoder may support additional sampling rates beyond the

audio channels
minimums listed for its profile and level

a decoder may support additional channel elements beyond the

program configuration
program bitstream

a decoder is only required to decode one program of a multi-

data_stream_element
data_stream_elements

a decoder is not required to store or present data recovered from

mono mixdown

a decoder is not required to present audio from the mono-

mixdown element

stereo mixdown a decoder is not required to present audio from the -stere

mixdown element

:)_

matrix mixdown a decoder is not required to calculate a matrix-mixdown:signal

5.5.55

To test ay
sequenceg
88.2, and

extension

values of f
rates listed
sampling r

The followi
under test
procedure
Measurem

Procedure to Test Decoder Conformance

dio decoders, the electronic attachment to this part of ISO/IEEV14496 supplies a nJ
. These test sequences are provided for sampling rates of 8, 11.025, 12, 16, 22.05, 24, 32
D6 kHz. The test set includes a sine sweep and musical test.sequences, as listed in Tah
| fs is appended to the bitstream name to indicate the sampling rate of the test sequen

mber of test
44.1, 48, 64,
le 5-10. The
ce. Possible

b are 8, 11, 12, 16, 22, 24, 32, 44, 48, 64, 88, and 96, corresponding to the possibly non-intg
above. For each bitstream, two bitrates are listed. in*the table. The lower bitrate is t

eger sampling
be used for

htes of 16kHz and below, and the higher bitrate is.todbe used at sampling rates above 16kHz.

hg test procedure applies to all sine sweep signals: Testing is done by comparing the output of a decoder
Wvith a reference output also supplied by theelectronic attachment to this part of ISO/IEC 14496 using the
described in subclause 5.5.1.6.1. Saoftware is provided for performing this verificatign procedure.
Bents 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. To be called an4SO/IEC 14496-3 audio decoder, the decoder shall proyide an output

such that

he rms level of the difference 'signal between the output of the decoder under test an

reference gutput is less than 2'15/sqrt(12). In addition, the difference signal shall have a maximum

of at most

For all test
subclause

p-14 relative to full-scale.( This test only verifies the computational accuracy of an implemen

bitstreams containinig PNS data, an energy analysis in time and/or frequency domain is
5.5.3.4.2).

For the remaining test sequences, a check of conformance using the LSB criterion or other measu

objective j
bitstreams

erceptual”measurement systems) is not mandatory, but highly recommended. This al
with(nen-meaningful window sequences.

the supplied
bsolute value
tation.

required (see

rements (e.g.
50 applies to

55,551

Perceptual Noise Substitution (PNS)

See subclause 5.5.3.4.2.

5.6.55.2

Calculation of RMS

See subclause 5.5.1.6.1.

55.5.6

Descriptions of Conformance Bitstreams

All bitstreams will be supplied in all sampling rates (as indicated by extension _fs). For a specific profile and level
only the bitstreams with the appropriate channel configuration and sampling rate are applicable.
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Table 5-10 — AAC-LC Object Type Test Bitstreams

File Name ALOO ALO1l | ALO2 | ALO3 | ALO4 ALO5 ALO6 ALO7 ALO8
Supplier AT&T AT&T | AT&T | AT&T | AT&T | AT&T | AT&T AT&T AT&T
Content sine music | music | music | music | music | music | music, | music
sweep other
Bitrate 40/64 40/64 | 40/64 | 40/64 | 40/64 | 80/128 | 120/ 240/ 1920/
192 384 3072
# single channel elements 1 1 1 1 1 0 1 1 16
# channel pair elements 0 0 0 0 0 1 1 2 16
# LFE channels 0 0 0 0 0 0 0 1 0
# Dep coupling channels 0 0 0 0 0 0 0 1 0
Data stream ¢lements Yes
Intensity Yes Yes Yes Yes
MS Yes Yes Yes Yes
Prediction
Window shape Yes Yes Yes Yes
TNS Yes Yes Yes Yes
Pulse data Yes Yes Yes Yes
Buffer test Yes
Nonmeaningful Yes
window_seqyence
transitions
LTP
PNS
Test procedufe RMS
Table 5-10 — AAC-LC Object:Type Test Bitstreams (continued)
File Name AE09 AL10 AL11
Supplier Fhg Fhg Fhg
Content see subclause | see subclause | see subclause
55.3.4.2 5.5.3.4.2 5.5.3.4.2
Bitrate 40/64 40/64 40/64
# single channél elements 1 1 1
PNS Yes Yes Yes
5.5.6 AAC Main
The MPEG-4 AAC Main object type is the counterpart to the MPEG-2 AAC Main Profile though also ¢ffering the

PNS tool. The AAC Main object type bitstream syntax is compatible with the syntax defined in ISO/IEC 13818-7. All
the MPEG-2 AAC multi-channel capabilities are available. A decoder capable of decoding a MPEG-4 Main Access
Unit can also parse and decode a MPEG-2 AAC Main profile raw data stream. On the other hand, an MPEG-2 Main
profile decoder will not be able to parse an MPEG-4 AAC-Main stream if PNS has been used.

The AAC Main Object Type is an extension of the AAC LC Object Type. All AAC LC Object Type conformance
points are also necessary for this Object Type.

5.5.6.1 DecoderSpecificinfo Characteristics
These characteristics specify the constraints that are applied by the encoder in generating the DecoderSpecificinfo.

In addition to restrictions specified for the AAC-LC object type, encoders may apply restrictions to the following
parameters of the DecoderSpecificlnfo:
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a) use of prediction
5.5.6.2  Audio Access Unit Characteristics

These characteristics specify the constraints that are applied by the encoder in generating the Audio Access Units.
In addition to restrictions specified for the AAC-LC object type, encoders may apply restrictions to the following
parameters of the Audio Access Units:

a) use of prediction
5.5.6.3 Procedure to Test Bitstream Conformance

5.5.6.3.1 _DecoderSpecificlnfo

AudioObjectType: Shall be encoded with the value 1
Samplingfrequencylndex: Shall be encoded with values from O to Oxc
Samplingfrequency: Shall have values from 0 to 96000
ChannelCpnfiguration: Shall be encoded with values from 0 to 7

The restrictions on GASpecificConfig parameters specified for AAC LC object type also apply for AAC Main object
type.

5.5.6.3.2 | Audio Access Units

All restrictipns for AAC LC object type apply except as specified below.

5.5.6.3.2.1 Prediction
predictor_|[data_present: no restrictions apply

predictor_[reset: shall be encoded with the bihary value of 1 for at least one out of every eight consecutive frames
for programs in which predictor_data_presént’is 1.

predictor_[reset_group_number: shall not be encoded with the binary values 00000 or 11111; evefy valid value
shall occurjonce within a consecutive Series of 30 occurrences of pred_reset_group_number.

5.5.6.3.2.2 Temporal Neise Shaping

order[w][f[lIt]: must netexceed the maximum permitted order depending on the specified profile and Ipvel.

5.5.6.4 Decoder* Characteristics

All restrictipns for AAC LC object type apply.

5.5.6.5 Procedure to Test Decoder Conformance

To test audio decoders, the electronic attachment to this part of ISO/IEC 14496 supplies a number of test
sequences. Sequences are provided for sampling rates of 8, 11.025, 12, 16, 22.05, 24, 32, 44.1, 48, 64, 88.2, and
96 kHz. The test set includes a sine sweep and musical test sequences, as listed in Table 5-11. The extension _fs
is appended to the bitstream name to indicate the sampling rate of the test sequence. Possible values of fs are 8,
11,12, 16, 22, 24, 32, 44, 48, 64, 88, and 96, corresponding to the possibly non-integer sampling rates listed above.
For each bitstream, two bitrates are listed in the table. The lower bitrate is to be used for sampling rates of 16kHz
and below, and the higher bitrate is to be used at sampling rates above 16kHz.

The following test procedure applies to all sine sweep signals: Testing is 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 using the
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procedure described in the subclause “RMS Measurement.” Software is provided for performing this verification
procedure. 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. To be called an ISO/IEC 14496-3 audio decoder, the decoder
shall provide an output such that the rms level of the difference signal between the output of the decoder under test

and the supplied reference output is less than 2'15/sqrt(12). In addition, the difference signal shall have a

maximum absolute value of at most 2-14 relative to full-scale. This test only verifies the computational accuracy of
an implementation.

For the remaining test sequences, a check of conformance using the LSB criterion or other measurements (e.g.

objective perceptual measurement systems) is not mandatory, but highly recommended. This also applies to
bitstreams with non-meaningful window sequences.

5.5.6.6 Descriptions of Conformance Bitstreams

All bitstreamd will be supplied in all sampling rates (carrying an additional index _fs).

For a specific profile only the bitstreams with the appropriate channel configuration andjsampling rate are
applicable. AJAAC Main object type decoders must also be able to decode all AAC LC Objecifype bitstrgams.

Table 5-11 — AAC Main Object Type Test Bitstreams

File Name AMOO AMO1 | AMO2/|, AMO3

Supplier AT&T AT&T | AT&T | AT&T

Content sine music, \music | music
sweep

Bitrate 40/64 40/64 | 80/128 | 240/512

# single channel elements 1 1 0 1

# channel pair elements 0 0 1 2

# LFE channels 0 0 0 1

# Dep coupling channels 0 0 0 1

# Indep Coupling Channels 0 0 0 2

Intensity Yes Yes

MS Yes Yes

Prediction Yes Yes Yes Yes

Window shape Yes Yes

TNS Yes Yes

Pulse data
Buffer\test

Nonmeaningful
window_sequence
transitions

LTP
PNS

5.5.7 AAC SSR

The MPEG-4 AAC Scalable Sampling Rate (SSR) object type is the counterpart to the MPEG-2 AAC SSR Profile
though also offering the PNS tool. The AAC SSR object type bitstream syntax is compatible 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.
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5.5.7.1 DecoderSpecificinfo Characteristics

These characteristics specify the constraints that are applied by the encoder in generating the DecoderSpecificinfo.
All restrictions specified for the AAC-LC object type apply.

5.5.7.2 Audio Access Unit Characteristics

These characteristics specify the constraints that are applied by the encoder in generating the Audio Access Units
All restrictions specified for the AAC-LC object type apply.

5,5.7.3 Procedure to Test Bitstream Conformance

5.5.7.3.1 _DecoderSpecificlnfo

AudioObjectType: Shall be encoded with the value 3
Samplingfrequencylndex: Shall be encoded with values from O to Oxc
Samplingkrequency: Shall have values from 0 to 96000
ChannelCpnfiguration: Shall be encoded with values from 0 to 7

The restrictions on GASpecificConfig parameters specified for AAC LC object type also apply for AAC SSR object
type.

5.5.7.3.2 | Audio Access Units

All restrictipns for AAC LC object type apply except as specified below.
55.7.3.2.1 Temporal Noise Shaping

order[w][f[It]: must not exceed the maximum permitted order depending on the specified profile and Ipvel.
5.5.7.3.2.2 Gain Control

aloccode:| must satisfy the following conditions:

aloccodd|B][w][m,] < aoccodg 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.

55.7.4 Decoder-Characteristics

All restrictipns for,AAC LC object type apply.

5575 rocedure to Test Decoder Conformance

To test audio decoders, the electronic attachment to this part of ISO/IEC 14496 supplies a number of test
sequences. Sequences are provided for sampling rates of 8, 11.025, 12, 16, 22.05, 24, 32, 44.1, 48, 64, 88.2, and
96 kHz. The test set includes a sine sweep and musical test sequences, as listed in Table 5-12. The extension _fs
is appended to the bitstream name to indicate the sampling rate of the test sequence. Possible values of fs are 8,
11, 12, 16, 22, 24, 32, 44, 48, 64, 88, and 96, corresponding to the possibly non-integer sampling rates listed above.
For each bitstream, two bitrates are listed in the table. The lower bitrate is to be used for sampling rates of 16kHz
and below, and the higher bitrate is to be used at sampling rates above 16kHz.

The following test procedure applies to all sine sweep signals: Testing is 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 using the
procedure described in subclause 5.5.1.6.1. Software is provided for performing this verification procedure.
Measurements are carried out relative to full scale where the output signals of the decoders are normalized to be in
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the range between -1 and +1.To be called an ISO/IEC 14496-3 audio decoder, the decoder shall provide an output
such that the rms level of the difference signal between the output of the decoder under test and the supplied

reference output is less than 2'15/sqrt(12). In addition, the difference signal shall have a maximum absolute value
of at most 2-14 relative to full-scale. This test only verifies the computational accuracy of an implementation.

For the remaining test sequences, a check of conformance using the LSB criterion or other measurements (e.g.
objective perceptual measurement systems) is not mandatory, but highly recommended. This also applies to
bitstreams with non-meaningful window sequences.

5.5.7.6  Descriptions of Conformance Bitstreams

For a specific profile only the

All bitstreams_will be supplied in all sampling rates (carrying an additional index _ {s)

bitstreams wi

h the appropriate channel configuration and sampling rate are applicable.

Table 5-12 — AAC SSR Object TypeTest Bitstreams

File Ngme ASO00 | ASO1 | AS02 | ASO3 | ASO4 | ASO5 | ASO6) ASO7 | AB08

Supplig¢r Sony | Sony | Sony | Sony | Sony | Sony | Sony | Sony | Spny

Content sine | music | music | music | music | music | music | music | music
sweep

Bitrate 40/64 | 40/64 | 40/64 | 40/64 | 40/64 | 40/64 | 40/64 | 40/64 | 40/64

# single channel elements 1 1 1 1 1 1 1 1 1

# chanpel pair elements 0 0 0 0 0 0 0 0 0

# LFE thannels 0 0 0 0 0 0 0 0 0

Data sfream elements Yes Yes Yes es

Intensity

Prediction

MS

Gain dontrol Yes Yes Yes

Windoy shape Yes Yes Yes Yes

TNS Yes Yes Yes Yes

pulse data Yes Yes Yes Yes

Buffer fest Yes Yes Yes Yes

Bandwjidth 4 3 2 1 4 3 2 1

Nonmeaningful

window_sequence

transitipns

90
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Table 5-12 — AAC SSR Object TypeTest Bitstreams (continued)

File Name AS09 |AS10 [AS11 |AS12 |AS13 [AS14 |AS15 |AS16 |AS17

Supplier Sony | Sony | Sony | Sony | Sony | Sony | Sony | Sony | Sony

Content music | music | music | music | music | music | music | music | music

Bitrate 80/ 80/ 80/ 80/ 200/ | 200/ | 280/ | 280/ | 40/64
128 128 128 128 320 320 448 448

# single channel elements 0 0 0 0 1 1 1 1 1

# channel pair elements 1 1 1 1 2 2 3 3 0

# LFE channels 0 0 0 0 1 1 1 1 0

Data stream elements

Intensity Yes Yes Yes Yes Yes Yes Yes Yes

Prediction

MS Yes Yes Yes Yes Yes Yes Yes Yes

Gain Control Yes Yes Yes Yes Yes Yes Yes Yes

Winglow shape Yes Yes Yés Yes

TNS Yes Yes Yes Yes

pulse data Yes Yes Yes Yes

Buffer test

Banfwidth 4 3 2 1 4 3 4 3 4

Nonmeaningful Yes

window_sequence

transitions

55.8 AACLTP

The AAC UTP Object Type is an extension of the AAGLC Object Type with a long term predictor. At th
4 AAC LTP object type is similar to the\AAC Main object type. However, a LTP replaceg
AAC predittor and the PNS tool can be used if;addition. The LTP achieves a similar coding gain
significantly lower implementation complexity.<The bitstream syntax for this object type is very similar,

the MPEG

e same time,
the MPEG-2
but requires
to the syntax

defined in |[SO/IEC 13818-7. A MPEG-2 AAC-LC profile bitstream can be decoded without restrictions.
5.5.8.1 Pecoder Specific Config Characteristics
AudioObje¢tType : Shall be encoded with the value 4
SamplingFrequencylindex “:./Shall be encoded with the following values:
Table 5-13
SamplingFrequencylndex Level 1 Level 2 Level 3 Level 4
Scalable Profile >=6 >=6 >=3 >=3
Main Profile 0..0xc
SamplingFrequency : Shall be encoded with the following values:
Table 5-14
SamplingFrequency Level 1 Level 2 Level 3 Level 4
Scalable Profile <= 24000 <= 24000 <= 48000 <= 48000
Main Profile 0..96000

© ISO/IEC 2000 — All rights reserved 91


https://iecnorm.com/api/?name=bac3528f8a2949ce329915a5da908d39

ISO/IEC 14496-4:2000(E)

ChannelConfiguration: Shall be encoded with the following values:

Table 5-15
ChannelConfiguration Level 1 Level 2 Level 3 Level 4
Scalable Profile 1 1.2 1.2 1.2
Main Profile 1.2
5.5.8.2 Decoder Characteristics
The decoder shall use the MPEG-4 long term predictor.
5.5.8.3  Dgscriptions of the audio test bitstreams
Table 5-16 — AAC LTP Object Type Test Bitstreams
File Name APO1 |APO2 |AP0O3 |AP0O4 |APO5
Supplier Nokia | Nokia | Nokia | Nokia |*Nokia
Content sine music | music | mysic | music
sweep
Bitrate 64 128 64 64 128
Sampling rate 48 48 48 48 48
# single channel elements 1 1 1
# channel pair elements 1 1
# Indep Coupling Channels
Intensity Yes
MS Yes Yes
Tns Yes Yes Yes
Long-term prediction Yes Yes Yes Yes Yes
5.5.9 AAC gcalable
The scalable| AAC object is built on. top of the AAC LTP object, but uses a different bitstream syntax, decoder
structure and|additional tools to support bitrate- and bandwidth- scalability. A large number of scalable cgmbinations
are available] including combinations with TwinvVQ and CELP coder tools. However, only mono or 2-chahnel stereo
objects are slipported.
5.5.9.1 Degcoder Specific Config Characteristics
The following|resttictions apply to AudioSpecificConfig:
AudioObjectType : Shaltbe encoded wWith the value 6

SamplingFrequencylndex : Shall be encoded with the following values:

Table 5-17
SamplingFrequencylndex Level 1 Level 2 Level 3 Level 4
Scalable Profile >=6 >=6 >=3 >=3
Main Profile 0..0xc
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Table 5-18
SamplingFrequency Level 1 Level 2 Level 3 Level 4
Scalable Profile <= 24000 <= 24000 <= 48000 <= 48000
Main Profile 0..96000

ChannelConfiguration: Shall be encoded with the following values:

Table 5-19
ChannelConfiguration Level 1 Level 2 Level 3 Level 4
Scalable Profile 1 1.2 1.2 1.7

The followi
FrameLen
Depends(

CoreCodé|

Main Profile

1.7

gth: no restrictions

FDelay: no restrictions

nCoreCoder: no restrictions

hg restrictions apply to GASpecificConfig:

Extensionflag: shall be encoded with the value 0

5.5.9.2
55.9.2.1
pulse_dat
5.5.9.3

All GA Mai
5.5.10 AA

5.5.10.1

puls data:

Noiseless Coding

obsolet

A decoder

C-based Scalable.Configurations

Dbject combination restrictions

Audio Access Unit Characteristics

h_present: shall be encoded with a-value of 0.

Descriptions of the audio testbitstreams

shall support all object type combinations specified in ISOIEC 14496-3.

h scaleable profile decoders must also be able to decode all GA LC scaleable objects.

5.5.10.2 Sampling rate and upsampling filter restrictions

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.
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5.5.10.3 Description of the audio test bitstreams

Table 5-20 — AAC Scalable Object Test Bitstreams

File Name ACO1 ACO02 ACO03 ACO04 ACO05 ACO06
mnemonic LTP-M LTP M-S LTP S CELPM-| CELP M-S2 CELPS
S
supplier FhG FhG FhG FhG FhG FhG
content
bitrate [kbit/s] 32+7*16 | 32+3*16+4*32 64+7*32 X+7*32 | X+Y+3*16+4*32 | X+Y+32+3*32
sampling rate [kHz] 48 48 48 7.35/44.1 8/48 7.35/22.05
frame length 1024 1024 1024 960 960 960
LTP yes yes yes - - -
CELP - - - 1 2 2
TwinVQ (morno) - - - - - -
TwinVQ (sterpo) - - - - - -
AAC base (mpno) 1 1 - - >
AAC base (stereo) - - 1 - - 1
AAC extensign 7 3 - 3 3 -
(mono)
Core Coder Delay 8000 0
AAC extensign - 4 7 4 4 3
(stereo)
Table 5-20 — AAC Scalable Object J.est Bitstreams (continued)
File Name ACO07 ACO08 AC09 AC10 AC11 AC12 AC13
mnemonic TVQ S LTP/TVQM | TVQM TVQ M LTP/TVQ S CELP CELP
AAC S AAC M AAC M S AAC S AAC S M-S M-S
supplier FhG FhG FhG FhG FhG FhG FhG
content
bitrate [kbit/s] 2*16+32+ | 2*16+16+ | 2*16+16+ | 2*16+32+ | 2*24+32+ 6+16+32 || 6+32+64
7*32 7*16 3*16+4*32 7*32 7*32
sampling ratg [kHz] 96 48 48 22.05 44.1 8/8 12/24
frame length 1024 1024 1024 1024 1024 960 960
LTP - yes - - - - -
CELP - - - - - 1 1
TwinVQ (morno) - 2 2 2 - - -
TwinVQ (sterpo) 2 - - - 2 - -
AAC base (mpna) - 1 1 - - 1 1
AAC base (stereo) 1 - - 1 1 - -
AAC extension - 7 3 - - - -
(mono)
TNS base layer in X X X X X X X
first AAC layer
TNS ext layer
MS-Stereo X X X X
AAC extension 7 - 4 3 7 - -
(stereo)
94

© ISO/IEC 2000 — All rights reserved



https://iecnorm.com/api/?name=bac3528f8a2949ce329915a5da908d39

ISO/IEC 14496-4:2000(E)

Table 5-20 — AAC Scalable Object Test Bitstreams (continued)

File Name AC14 AC15 AC16 AC17 AC18 AC19
mnemonic CELP M-S CELP M-S TVQ M TVQ M TVQ M TVQ M
AAC M-S AAC M-S AAC M-S AAC M-S
supplier FhG FhG FhG FhG FhG FhG
content
bitrate [kbit/s] 6+64+128 6+64+128 8+16+32 16+32+64 | 16+64+128 | 32+96+192
sampling rate [kHz] 8/32 8/96 12 24 32 64
frame length 960 960 1024 1024 1024 1024
LTP - - yes yes yes yes
CELP 1 1 - - - -
TwinVQ (nﬁono) - - 1 1 1 1
TwinVQ (sjereo) - - - - - -
AAC base [mono) - 1 1 1 1 1
AAC base [stereo) 1 - - - - -
AAC extenpion (mono) - - - - - -
AAC extenpion (stereo) 1 1 1 1 1 1
Table 5-20 — AAC Scalable Object Test Bitstreams-(continued)
File Name AC20 AC21 AC22
mnemonic AAC Toolsl AAC-Tools3 AAC-Tools4
supplier FhG FhG FhG
content
bitrate [kbit/s] 6+4*32 4*32 4*32
sampling rate [kHz] 48 48 48
frame length 960 1024 1024
LTP - - yes
CELP - - -
TwinvVQ yes - -
TNS (TwinVQ) yes - -
TNS (AAC base) - - yes
TNS (AAC extension) yes - yes
Intensity layer - - 1,2
MS stéreo yes yes yes
PNS)in layer - 1,2,3,4 -
5.5.11 TwinVQ
5.5.11.1 DecoderSpecificinfo Characteristics
Encoders may apply restrictions to the following parameters of the Object Descriptor Stream:
a) samplingFrequencylndex (descriptor element which indicates sampling rate).
b) bitrate (indicates bitrate).
c) number of layers (indicates the number of scalable layers).
d) number of channels (indicates the number of channels of input signal).
e) frameLength (indicate frame length is 1024 or 960).
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55112 Au

dio Access Unit Characteristics

Encoders may apply restrictions to the following parameters of the bitstream:

wind
wind
LTP
M/S
TNS

a)
b)
c)
d)
e)

f)

ow_sequence
ow_shape

(Itp_present)

stereo (msmask_present)
(tns_present)

quantizer option (bandlimit, ppc, postprocess)

5.5.11.3 Procedure to Test Bitstream Conformance

551131

The decoder
from the syst

5.5.11.3.2 [

55.11.3.21

The syntax
Itp_data_pre

5.5.11.3.2.2

The syntax has ms_mask_present common to AAC.

5.5.11.3.2.3

The syntax has the flags for the quantizer option of band_limit, ppc, postprocess, as well as the main d

information.
5.5.11.4 Des

A conformant

55115 Pr

For the purpo
PCM signals
channels, nu
specific quan

arsing system layer parameters

shall get the information of the sampling frequency, number of layers, bitrate and number ¢
Em layer.

ecoding of the payload

parsing tvqg_scalable_main_header()

has the window_sequence, window_shape, ms_mask\present, scale_factor |
sent, and tns_data_resent. These syntax elements are comrmon to those for AAC.

parsing tvq_scalable_extension_header()

parsing vg_single_element()

Detailed specification is described in ISO/IEC 14496-3 subpart 4.

coder Characteristics

decoder shall support allicharacteristics given by the definition of level in the scaleable prof

bcedure to Test Decoder Conformance

se of testing'the processing at the decoder, number of bitstreams and the associated referg
are supplied as listed in Table 5-21. They cover the wide range of sampling rate, bit rate,

izer(options (bandlimit, ppc, postprocess).

f channels

[grouping,

uantization

le.

nce output
number of

mber of\ scalable layers, AAC related tools (window_shape, LTP, M/S stereo, TNS), and TwinVQ

TV20 and TV24 contain the code to scan all codebook tables of the vector quantizors.

The ms_mo

de 1 means that the ms_mask_present 1 or

ms_mask_present == 2 or 0.

0, ms_mode_present 2 means that

The actual bit rate of the bitstreams may be slightly less than the values listed due to the byte alignment process.

Two-step accuracy criteria for conformance

A two-step approach is used to distinguish between two levels of accuracy, namely Fixed-Point accuracy and full

accuracy of a

96

ccuracy for decoder conformance.
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Full Accuracy: A decoder meeting the stronger Full Accuracy conformance requirements may be called a Full
Accuracy conformant decoder. This level of accuracy is intended for decoders running on floating-point platforms,

enabling hi

gher-precision mathematical operations.

Fixed-Point Accuracy: A decoder may be called conformant with Fixed-Point Accuracy in case the Fixed-Point
Accuracy conformance 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.

Conformance criterion for Full Accuracy TwinVQ decoders

The Conformance criteria for Full Accuracy TwinVQ decoder are based on a maximum absolute difference signal
value and a maximum RMS value over the full length of the difference signal.
To be called an ISO/IEC 14496-3 Full Accuracy TwinVQ decoder, the decoder shall provide an output such that the

RMS level

f tha diffarance -sianal batweaan tha autnut of tha decodertundartact and tha cunnliaed rafar
HHe-aHereRce-SigHarB ety H-tHe-ottpHt-otHe-aecoae—tthaer—tesStahaHe-Supprea+etes

nce output is

)—15

less than

full scale.

Conforma]

The confofmance criteria for Fixed-Point Accuracy decoders are based on meaSuring the segmental

LPC cepst
segment Ig
960. The S
is in the ral

1

In addition, the difference signal shall have a maximum absolute value of at mast-2~

nce criteria for Fixed-Point Accuracy TwinVQ decoders

al distortion (CD) between the Reference decoder output and the alitput of the decoder to 1
ngth to be used in the calculation of the SNR is equal to the geperal audio frame length, ng

nge [-50...-15] dB. CD is defined as

b= In(1

D is the a
decoder ur

Dzi@

N is the |
| pc2ceps
filter coeffi

To be callg
the averag

and at the
the averad

)
Ofﬁﬁ

ccumulated distortion of the LPC cepstrumcC,e of the reference signal and Cg of the
der test. D is defined as

L [i1-Culil}

PC cepstrum order which/equals 32. The LPC cepstrum CJi] is defined by means of
t r umbased on the LIPC: coefficients of a 16" order linear prediction filter. The computatic
Lients Ipc_coef [j] isdefined by the algorithm cal cul at e_I pc.

d an ISO/IEC 14496-3 TwinVQ object type decoder with Fixed-Point Accuracy,
e valuelofithe segmental SNR shall exceed 30 dB

same-time
exalde of the CD shall not exceed 1 dB.

4 .
relative to

SNR and the
e tested. The
mely 1024 or

NR and the CD have to be calculated only for the segments_6f+which the power of the Reference signal

output of the

the algorithm
n of the LPC
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5.5.11.6 Descriptions of the audio test bitstreams

Table 5-21 — TwinVQ Object Type Test Bitstreams

File Name TVO0O TVO1 TV02 TVO03 TV04 TVO05 TVO06 TVO7
supplier - NTT NTT NTT NTT NTT NTT NTT NTT
content music music music music music music music music
level in scalable profile 1 1 1 1 1 1 1 1
bitrate [kbit/s] 8 16 16 16 16 16 16 16
sampling rate [kHz] 8 16 16 16 16 16 16 16
frame length 1024 1024 1024 1024 960 1024 1024 1024
number of scaleable layers 1 1 1 1 1 1 1 1
number of channels 1 1 1 1 1 1 1 1
long-term predliction (LTP) no no yes no no no no no
adaptive windpw shape no yes no no no no no no
TNS no no no yes no no no no
M/S stereo mgde 2 - - - - - - - -
M/S stereo méde 1 - - - - - L - -
bandlimit_present 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 yes

Table 5-21 — TwinVQ Object Type Test Bitstreams (continued)

File Name TV10 TV11 TV12 TV13 TV14 TV15 TV16
supplier - NTT NTT NTT NTT NTT Matsushita | Matsushita
content music music music music music music music
level in scalabje profile 2 2 1 1 1 3 2
bitrate [kbit/s] 16 16 + 16 8 8+8 8+8+8 32+32+32 12*8
sampling rate [kHZz] 16 16 24 24 24 48 44.1
frame length 1024 1024 1024 1024 1024 1024 1024
number of scdleable layers 1 1 1 2 3 3 8
number of chgnnels 2 2 1 1 1 2 1
long-term predliction (LTP) ne no no no no no no
adaptive windpw shape no no no no no no no
TNS no no no no no no no
M/S stereo mgde 2 yes yes - - - yes -
M/S stereo mdde 1 yes yes - - - no -
bandlimit_pregent no no no no no no no
ppc_present no no no no no no no
postprocess_present no no no no no no no

98 © ISO/IEC 2000 — Al rights reserved


https://iecnorm.com/api/?name=bac3528f8a2949ce329915a5da908d39

ISO/IEC 14496-4:2000(E)

Table 5-21 — TwinVQ Object Type Test Bitstreams (continued)

File Name TV20 TV21 TV22 TV23 TV24 TV25 TV26 TV27
supplier IPA IPA IPA IPA IPA IPA IPA IPA
content music music music music music music music music
level in scalable profile 1 2 3 1 1 2 3 1
bitrate [kbit/s] 8 16 32 16 16+16 | 16+16+16 | 32+32 | 16+16+16
sampling rate [kHz] 16 44.1 48 24 16 32 32 22.05
frame length 1024 1024 1024 1024 1024 1024 1024 1024
number of scaleable layers 1 1 1 1 2 3 2 3
number of channels 1 1 2 1 1 1 2 1
long-term prediction (LTP) no no no yes no no no yes
adaptive wihdow shape no yes no no no yes no no
TNS no no no yes no no ne yes
M/S stereo mode 2 - - yes - - - yes -
M/S stereo mode 1 - - yes - - - yes -
bandlimit_present no yes no no no yes no no
ppc_preserjt no yes no no no yes no no
postprocess$_present no yes no no no yes no no
scan all codebook yes no no no yes no no no
5.5.12 CELP

5.5.12.1 PecoderSpecificinfo Characteristics

Bitstreams|provided may apply restrictions to the following.syntactic elements of the Object Descriptor [Stream:

a) AudioObjectType

b) samplingFrequencylndex
c) sdmplingFrequency

d) channelConfiguration

e) S
h) N
B

5.5.12.2

Bitstream

R
9) M

E _Configuration

E _Configuration
UmEnhLayers
andwidthScalabilityMode

EmpleRateMode

Audio Access Unit'characteristics

rovidersmay apply restrictions to the following syntactic elements of the bitstream:

a) LKPC_PRresent
b) inferpolation_flag
C) gam_ndices {ij

5.5.12.3

Procedure to Test Bitstream Conformance

In case that DecoderConfigDescriptor() (see ISO/IEC 14496-1 MPEG4 Systems) is used for MPEG-4 CELP audio

decoders,

the Audio DecoderSpecificinfo must comply with the semantic conditions described below:

AudioSpecificConfig - Scalable or Main Profile

When the CELP object is used as part of the Scalable Profile or the Main Profile, the following restrictions apply to
the AudioSpecificConfig:

AudioObjectType :

must be set to 8 for CELP objects.
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channelConfiguration: must be set to 1.

AudioSpecificConfig — Speech Profile

When the CELP object is used as part of the Speech Profile, the following restrictions apply to the
AudioSpecificConfig:

AudioObjectType :
samplingFrequencylndex

channelConfiguration

must be set to 8 for CELP objects.
: must be set to Oxb or 0x8.

. must be setto 1.

CELP bitstred
CelpHeader -

When the CH
the CelpHead

SampleRateNlode :

SampleRateN
ExcitationMo

RPE_Config

MPE_Configyration :

exceed 27. W
NumEnhLaye

BandwidthSc
MPE_Configu

CelpHeader

When the CH
fields:

SampleRateN
samplingFred

ExcitationMo

RPE_Configy

TS TUStcomply withrthe senrantic conaitions described befow:
- Scalable or Main Profile

LP object is used as part of the Scalable Profile or the Main Profile, the following"restrictio
er fields:

When the CELP object is used as a core codec in a CELP/AAC scalable bitg
flode field must equal 8KHZ.

le : When SampleRateMode equals 8KHZ, the ExcitationMode. field must equal MPE.
ration : this unsigned integer element shall not exceed 3.

when the SampleRateMode field equalsf8KHZ, the unsigned integer elemen
hen the SampleRateMode field equals 16KHZ, this*element shall not be encoded with 7 or

rs : when MPE_Configuration equals 27 and-SampleRateMode equals 8KHZ, this field mu

hlabilityMode this field must egual OFF when SampleRateMode equals 16K
ration equals 27 and SampleRateMode equals 8KHZ, this field must equal OFF.

- Speech Profile
ELP object is used as part of the Speech Profile, the following restrictions apply to the d
lode : in case DecoderConfigDescriptor() is used, the SampleRateMode field must equal §
uencylndex equals Oxb. This field must equal 16KHZ when samplingFrequencylndex equal
e : when'SampleRateMode equals 8KHZ, the ExcitationMode field must equal MPE.

ration * this unsigned integer element shall not exceed 3.

MPE_Config

exceed 27. When the

hs apply to

tream, the

t shall not
P3.

5t equal 0.

HZ. When

elpHeader

KHZ when
5 0x8.
t shall not

SampleRateMode field equals 16KHZ, this element shall not be encoded with 7 or 23.

NumEnhLayers : when MPE_Configuration equals 27 and SampleRateMode equals 8KHZ, this field must be O.

BandwidthScalabilityMode

MPE_Configuration equals 27 and SampleRateMode equals 8KHZ, this field must equal OFF.

Celp_LPC

this field must equal OFF when SampleRateMode equals 16KHZ. When

LPC_Present: when FineRateControl equals ON and interpolation_flag equals 1, this bit shall not be set to ‘0’. In
the first frame in a CELP bitstream, directly following the CelpHeader, this field shall be set to ‘1". If frame number n

in a bitstream

100

has LPC_Present set to ‘0’, frame n+1 shall have LPC_Present set to ‘1’.
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interpolation_flag: if frame number n in a bitstream has LPC_Present set to ‘1’ and interpolation_flag set to ‘1’
frame n+1 shall have interpolation_flag set to ‘0.

RPE_frame

gain_indices [1]: for subframe 0 in every RPE_frame, this unsigned integer element shall not be encoded with 31.

5.5.12.4 Decoder Characteristics

Main Profi

le

When the CELP decoder is used as a part of the Main Profile, the decoder must meet the level requirements as
described in ISO/IEC 14496-3, subpart 1. Note that in case of a scalable decoder, the level complexity boundaries

are applicg
Scalable R

When the
described
for level 4
separately

Speech Pif

When the
number of
one audio
simultaneg

5.5.125

To test al
sequences
test set co
computatig

For a supp
output, als
filtering av
tested. Me
to be in the

Two levels
Full Accurd

Full Accur
platforms.

rofile
CELP decoder is used as a part of the Scalable Profile, the decoder must meetthe level req
n ISO/IEC 14496-3, subpart 1. Note that in case of a scalable decoder, the level complexi
are applicable to the entire decoder. No complexity bounds are defined|for the CELP o

ofile

CELP decoder is used as a part of the Speech Profile, a conferming decoder must suppo
Audio objects in the Speech profile. For level 1 in the Speeeh profile, a decoder has to sy

usly.

Procedure to Test Decoder Conformance

dio decoders, the electronic attachment.to this part of ISO/IEC 14496 supplies a nu
. Supplied sequences cover CELP decaders and are provided for sampling rates of 8 and
vers an orthogonal subset of all MPEG-4 CELP modes. This test only verifies the functio
nal accuracy of a CELP decoder jmplementation.

D supplied by the electronic,attachment to this part of ISO/IEC 14496. Any post-processing
bilable in the decoder under test and in the Reference decoder must be disabled while
Asurements are carried out relative to full scale where the output signals of the decoders a
range between -1.ahd +1.

of accuracy.are defined for the CELP decoder conformance testing procedure.

cy,conformant decoder. This level of accuracy is intended for CELP decoders running on

ble to the entire decoder. No complexity bounds are defined for the CELP object decoder-séparately.

uirements as
ty boundaries
bject decoder

rt a minimum
pport at least

object. For level 2 in the Speech profile, a decoder has to support at least 20 qudio objects

mber of test
16 kHz. The
nality and the

ied test sequence, testing can,be done by comparing the output of a decoder under test with a reference

and pre-pitch
compliance is
e normalized

cy: A.decoder meeting the Full Accuracy conformance requirements as defined below may be called a

floating-point

Fixed-Point Accuracy: A decoder may be called conformant with Fixed-Point Accuracy in case the Fixed-Point
Accuracy conformance criteria are met, as defined below. This level of accuracy is targeted at CELP decoders with
a limited accuracy due to fixed-point internal calculations.

Conformal

nce criteria for Full Accuracy CELP decoders

The Conformance criteria for Full Accuracy CELP decoder are based on a maximum absolute difference signal
value and a maximum RMS value over the full length of the difference signal.

To be called an ISO/IEC 14496-3 Full Accuracy CELP decoder, the decoder shall provide an output such that the
RMS level of the difference signal between the output of the decoder under test and the supplied reference output is
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-15

N

full scale.

less than In addition, the difference signal shall have a maximum absolute value of at most 27 relative to

Conformance criteria for Fixed-Point Accuracy CELP 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 and CD is equal to the CELP frame length. 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

10
CD = /2D
In(10)

D is the accimulated distortion of the LPC cepstrum C,y of the reference signal and Cyg Of the output of the
decoder unddgr test. D is defined as

D= i(cm ] - Coulil)

N is the LPQ cepstrum order which equals 32. The LPC cepstrum C[i] is~defined by means of th¢ algorithm
| pc2cepst rlumbased on the LPC coefficients of a 16™ order linear predictien filter. The computation pf the LPC
filter coefficients Ipc_coef [j] is defined by the algorithm cal cul at e_| pc:

To be called &n ISO/IEC 14496-3 CELP decoder with Fixed-Point Aeccuracy

the average palue of the segmental SNR shall exceed 30 dB

and in additiol

-

the average yalue of the CD shall not exceed 1 dB-

5.5.12.6 Dgscriptions of the audio test bitstreams

Table 5-22 —(Test Bitstreams for the CELP object: MPE modes

File Name CEOO CEO1 CEO2 CEO3 CEO04 CEO05 CEO4
Supplier NEC NEC NEC NEC NEC NEC NEC|
Bitrgte [bps] 8300 17900 4250+ 16000 + 12000 5200 + 6000
3x2000 2x4000 10667 2000
1240
Sampling rate-[kHz] 8 16 8 16 8 8/16 8/16
Excifatiof mode MPE MPE MPE MPE MPE MPE MPHE]
MPE] Cenfiguration 14 11 1 20 25 4 7
FineRate control No No No No Yes No No
Bitrate scalability No No Yes Yes No No 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
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Table 5-23 — Test Bitstreams for the CELP object: RPE modes

File Name CEOQ7 CEO08 CEO09 CE10 CEl1l CE12 CE13 CE14
Supplier Philips | Philips | Philips | Philips | Philips | Philips | Philips | Philips
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
5.5.13 HVKC

The HVX(Q object is supported by the parametric speech coding (HVXC) tools, which provide fixed bitrate modes
(2.0-4.0kbif/s) in a scalable and a non-scalable scheme, a variable bitrate mode (< 2.0kbjt/s)’and the functionalities
of pitch anfl speed change. Only 8 kHz sampling rate and mono audio channel are suppaorted.

5.5.13.1 PecoderSpecificinfo Characteristics
Bitstream provider must apply restrictions to the following parameters of the DecoderSpecificlnfo:

d) AudioObjectType

e) sdamplingFrequencylndex
f) channelConfiguration

g) HVXCrateMode

h) HyXCvarMode

5.5.13.2 Audio Access Unit Characteristics

Bitstream provider may apply no restrictions to any parameters of the bitstream.

5.5.13.3 AudioSource Fields Information Characteristics
A conforming decoder may support any of the following modification of some parameters:

a) speed change factor.-JA“possible variation is from 0.5 to 2.0 (defined as spd in ISO/IEC 14494-3, 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,
sybpart 2, subclause 2.5.3).
c) tept_mode:~An interface to control some elements which are generated by random number ggnerators. Its
canfiguration is described below. This control interface is only for decoder conformance testing.

Table 5-24 — Description of test_mode

test_mode Description

0000 0000 0000 0000 | Normal operation mode as described in the standard

XXXX XXXX XXXX XXX 1 post filter and post processing are skipped

XXXX XXXX XXXX XX1X Initial values of harmonic phase are reset to zeros in Voiced
Component Synthesizer

XXXX XXXX XXXX XLXX Noise component addition is disabled in Voiced Component
Synthesizer

XXXX XXXX XXXX 1XXX Noise component generation is disabled in speed change mode and
variable rate mode.

XXXX XXXX XXXL XXXX Reserved

(x: don't care)
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It is recommended to have a “Private Test Information” input to set the test_mode to perform conformance testing
thoroughly. If the decoder does not have such a control interface, limited procedures could be applied.

5.5.13.4 Procedure to Test Bitstream Conformance

5.5.13.4.1 DecoderSpecificinfo

The Audio must comply with the semantic conditions described below.

AudioObject

Type: must be set to 9 (HVXC object type).

SamplingFrequencylndex: must be set to Oxb (8000Hz).

ChannelCon

HVXCrateMd
HVXCvarMod

55.134.2 A

No restriction

5.5.13.5 De
A conforming

a) bitral
b) varig

A conforming
delay mode d

5.5.13.6 Pr
HVXC decod
initial
noise

noise
noise

For that reas
necessary.

In this subcla

figuration: must be setto 1.

de: 2 bit identifier, which configures the bitrate of HVXC Object type must not excee
e is set to 1(variable rate), HVXCrateMode must be set to 0 (2kbps).

udio Access Unit.

5 to the Audio Access Unit.

coder Characteristics
decoder may support any of the following modifications of<some parameters in audio bitstrg

e
ble rate(fixed rate/variable rate)

decoder shall support one or both of the delay mode (normal delay mode/low delay mode)
0es not exist in audio bitstreams.

pcedure to Test Decoder Conformance

br uses independent random number generators for

values of harmonic phase.in Voiced Component Synthesizer
component addition in Voiced Component Synthesizer
components in speed change decode

components in yariable rate mode decode

bn, decodet/conformance can not be tested by direct comparison and specific testing proc

LIS, the following testing procedures are described:

i 2. When

ams.

where the

edures are

1. Procedures without a control interface

1.1. All Voiced Bitstream

1.2. All Unvoiced Bitstream (direct comparison by measuring segmental SNR)

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)
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Any post-filtering and post-processing in the decoder under test must be disabled in testing decoder conformance
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 “Voiced” can not be tested by
“Procedures without a control interface”. To test decoder conformance thoroughly, it is recommended to have a
control interface and to take “Procedures with a control interface” furthermore.

The software for calculating the comformance criteria is available together with the bitstreams.

Figure 5-2 shows the decoder output signal timing for testing decoder conformamce.

fraroe dt] frarmne #£72 frame 43 frarmne #4

140 160

normal delay mode

--0—80—1-L

|
!
i (decode interval)
|
|

160

low delay mode ‘ ‘ ‘ ‘

o | | | |

Top of the decoder output signal

Figure 5-2 — Decoder output signal timing for testing decoder conformance

5.5.13.6.1 | Procedures without a control interface

For the deg¢oder which does not have a(control interface to disable random number generators, the specialized test
bitstreams|are used:

» All Voi¢ed bitstream (HVQ1tand HV02)
» All Unyoiced bitstream(H\03 and HV04)

For the former bitstream-specialized testing procedure is applied. For the latter bitstream output signadl is produced
in determirjistic wayand direct comparison by measuring segmental SNR with reference signal is executed.

5.5.13.6.1.L Proc edures by All Voiced bitstream

In this procedure, the following specialized bitstreams (HV01 and HV02) are supplied:

» All of frames are “Voiced".

« Pitch lag sweeping from 30 to 40 cyclically.

* LSPindices to provide almost “flat” response.

» Afixed 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.

© ISO/IEC 2000 — Al rights reserved 105


https://iecnorm.com/api/?name=bac3528f8a2949ce329915a5da908d39

ISO/IEC 14496-4:2000(E)

Testing Proc

edure:

1. Both the output signal of a decoder under test and the reference output signal (without noise component
addition) are normalized to be in the range between —1.0 and +1.0.
2. For each normalized signal, 256pt. Hanning windowing and 256pt.FFT are executed. Definition of Hanning
window:
L1 i .
hann(i) = =H.0 - cos (O <is< 255)
2 0255
3. The differential spectrum is calculated.
4. For obtained differential spectrum, 7-taps average filtering is executed to obtain smoother spectrum.
5. If all of amplitudes of the spectrum are within a certain range, it can be said that the decoder under the test
satisfies fhe conformance condition.

For each test
respectively.

The output si

1) 2.0kbps f
a) norm

hnals to be tested are the followings:

xed rate mode decode (HV01)
bl speed/pitch decode

b) pitch|change decode (pitch change factors to be tested are 146 and 0.8)
c) speefl change decode (speed change factors to be tested are*1.5 and 0.75)
2) 4.0kbps flxed rate mode decode (HV02)
a) normpl speed/pitch change decode
The above tepting procedure is executed using dedicated software provided by the electronic attachment
of ISO/IEC 14496.
Nornt window 4 average —
tgst signal ‘ P & filter decision
FFT —
Norm. w r;:iow
reflerence signal FFT
(wWlithout noise
component)

bitstream, HV01 and HV02, an acceptable range of differential spectrum. is*shown Figurg¢s 4 and 5

to this part

Figure 5-3 — Block Diagram of the Conformance Testing Procedure (All Voiced bitstream)
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Figure 5-4 — Acceptable range of differential spectrum (for bitstream HV01)
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Figure 5-5 — Acceptable range of differential spectrum (for bitstream HV02)

Test Procedure Description using Pseudo C-code

#define NF 256 /* FFT length */
#define NI 160 /* frane interval */

voi d average_filter(

double *in, /* in: input array */

doubl e *out, /* out: output array */

int size, /* in: size of average filter */

int tap /* in: tap number of average filter(odd nunber) */
)

{

© ISO/IEC 2000 — All rights reserved
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for (i=0; i<tap/2; i++) {
s[i]=0. 0;

}

for (; i<size+tap/2; i++) {
s[i]=in[i-tap/2];

}

for (; i<size+tap-1; i++) {
s[i]=0.0;

}

for (i=0; i<size; i++) {
out[i]H0.T;
for (j=0; j<tap; j++) {
out[i] += s[i+j-tap/2];

}
out[i] J= (double)tap;
}
}
const doublje hann[ NF]; /* Hanni ng wi ndow */

const doublje maxR[NF/ 2]; [/* upper bound of acceptable range */
const doublje minRINF/2]; /* lower bound of acceptable range *f

voi d nain()

{
int i,k;
doubl e x s /* reference signal (nornmalized between -1.0 and 1.0) */
doubl e x s /* test signal (nornalized between —-1.0 and 1.0) */
double rel a[NF],ima[NF],re_b[NF],imb[NF]; /*arrays for FFT */
doubl e ra NF/ 2], rb[NF/ 2]; /* spectrum arrays.*/
double diff[NF/2]; [/* differential spectrumarray */

for (k=0;| k<.. ; k++) {
for (i90; i<NF; i++) {
re_a[f ]=hann[i]*xa[ Nl *k&i };
imal}i]=0.0;
re_b[f]1=hann[i]*xb[NFk+i];
i mb[f]=0.0;
}

fft(re_ja, imxa;, 8); /* 256pt.FFT */
fft(re_b,/Jimb, 8); /* 256pt. FFT */

for (i=0; i<NF/2; i++) {
ra[i]=sqrt(re_al[i]*re_a[i]+imali]*imali]);
rb[i]=sqrt(re_b[i]*re_b[i]+imb[i]*imb[i]);
dif[i]=fabs(ra[i]-rb[i]);

}

average_filter(dif, dif, NF2, 7);
for (i=0; i<NF/2; i++) {

if (dif[i]>mexR[i] || dif[i]<mnR(i]) {

pri nt f ( “conformance condition is not satisfied.\n");
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5.5.13.6.1.2 Procedures by All Unvoiced bitstream

Using supplied test bitstreams (HV03 and HV04), testing can be done by measuring segmantal 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 5.5.1.6.2, must exceed
30[dB] (L=160).

The output

signals to be tested are the followings:

1) 2.0kbp
a) no

2) 4.0kbp
a) no

5.5.13.6.2

For the de
applied:

*« Direct
geners
¢ Harmo

5.5.13.6.2.

Using supy
the followin

e initial vd
* noise ¢
* noise ¢
* noise c

5 Tixed rate mode decode (HVU3)
'mal speed/pitch decode

S fixed rate mode decode (HV04)
'mal speed/pitch decode

Procedures with a control interface
toder which have a control interface to disable random number gengrators, the following p
comparison by measuring segmental SNR (defined in¢subclause 5.5.1.6.2) with ran

tors disabled.
nic phase initialization (verification of phase randomness)

il Direct Comparison with random number:generators disabled

g elements generated by random number generator disabled.

llues of harmonic phase are reset to.zeros in Voiced Component Synthesizer.
pmponent addition is disabled in.\Moiced Component Synthesizer

pbmponents is disabled in speed-change decode

bmponents is disabled in variable rate mode decode

Testing ¢

n be done by measuring segmental SNR between the output signal of a decoder und

reference gutput signal.

To be callgd an ISO/IEC '14496-3 HVXC decoder, the segmental SNR (defined in subclause 5.5.1.6.2)
30[dB] (L=160).

The output|signals to be tested are the followings:

1) 2.0kb

ocedures are

dom number

lied test bitstreams (HV05, HV06 and HVQZ);output signal of a decoder under the test is produced with

pr test and a

must exceed

fixed rate mode decode (HV05)

a) normal speed/pitch decode
b) 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)

2) 4.0kbp

s fixed rate mode decode (HVO06)

a) normal speed/pitch change decode

3) variable rate mode decode(HV07)
a) normal speed/pitch change decode
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5.5.13.6.2.2 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 0.57 (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 procedure, specialised conformance bistream (HV08) are provided where

* V/UV decision is repeated every two frames(phase initialization occurs at the “Voiced” frame after two

successive “Unvoiced” frames)
» for Voiced frame, pitch lag is 80 samples

« afixed set of LSP indices to provide almost “flat” response (index of VQ without interframe prediction)

» afixed sefofndices of the Spectral envetope Shape and gaimn

A decoder upder the test must produce output signal without noise component addition in Vgiced Component

Synthesizer (fest_mode = XXXX XXXX XXXX X1x1).

Testing Prodedure

1. A segmerjt of one pitch period (80 samples) is taken as shown in the timing Figure 5-6. For sucdessive two

“Voiced” flames, three segments are obtained.

2. For each §egment, peak is searched, rms value and “peak/rms” value are (computed.

3. 1. and 2. gre repeated for a whole decoder output signal.

4. Average and deviation of “peak/rms” value are computed.

If the obtained average and deviation of “peak/rms” is within ‘@range shown in Table 5-25, it can be sid that the

decoder undgr the test satisfies the conformance condition.

The above tepting procedure is executed using dedicated software.

Table 5-25 — Acceptable range of average and deviation of “peak/rms” value

test bitstream HVO08
bitrate[kbit/s] 2
Average [5.68, 5.88]
Deviation [0.32, 0.50]
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Pescriptions of the audio test bitstreams

T80

- 80

1S A

Table 5-26 — HVXC object type test bitstream

Figure 5-6 — An example decoder output signal and HVXC framing timing

File Name HVO1l HV02 HV03 HV04
Supplier Sony Sony Sony Sony
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 5-26 — HVXC object type test bitstream (continued)
File Name HVO05 HV06 HVQ7 HVO08
Supplier Sony Sony Sony Sony
Content
Sampling rate[kHZ] 8 8 8 8
Bitrate[kbit/s] 2 4 - 2
Variableqate No No Yes No

© ISO/IEC 2000 — All rights reserved
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5.5.13.8 Descriptions of the audio reference output signal

Table 5-27 — HVXC object type reference output signal

File Name HVO1refl | HVOlref2 | HVO1lref3 | HVOlref4 | HVOLlref5
Supplier Sony Sony Sony Sony Sony
test bitstream HV01 HVO01 HV01 HV01 HV01
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
Ditch_change factor 1 16 08 1 1
Speed_change_factor 1 1 1 15 0.75
Table 5-27 — HVXC object type reference output signal (continued)
F{le Name HVO1lref6 | HVO1lref7 | HVOlref8 | HVO1lref9y.| HVOlreflO
Sppplier Sony Sony Sony Seny Sony
tgst bitstream HVO01 HVO01 HVO1l HY01 HVO1l
Shmpling rate[kHz] 8 8 8 8 8
Bltrate[kbit/s] 2 2 2 2 2
Vpriable rate No No Na@ No No
Dglay mode low low fow low low
P|tch_change_factor 1.6 0.8 1
Speed_change_factor 1 1 1.5 0.75
Table 5-27 — HVXC object type reference output signal (continued)
File Name HVvO2refl | HVO2ref2 | HVO3refl | HVO3ref2 | HVO4refl | HVO04fef2
Supplier Sony Sony Sony Sony Sony Sony
test bitstream HV02 HV02 HVO03 HVO03 HV04 HV(04
Sampling rate[kHz] 8 8 8 8 8 8
Bitrate[kbit/s] 4 4 2 2 4 4
Variable rate No No No No No N
Delay node normal low normal low normal lov
Pitch_¢hange_factor 1 1 1 1 1 1
Speed| change factor 1 1 1 1 1 1
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Table 5-27 — HVXC object type reference output signal (continued)

File Name HVO05refl HVO05ref2 HVO05ref3 HVO05ref4 HVO05ref5
Supplier Sony Sony Sony Sony Sony
test bitstream HV05 HV05 HVO05 HVO05 HVO05
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
rpct_mndp 7z 7z 7z 15 15

Table 5-27 — HVXC object type reference output signal (continued)

File Name HVO5ref6 | HVO5ref7 | HVO5ref8 | HVO5ref9y-{ HVO5refl0
Supplier Sony Sony Sony Sohy Sony
test bitstream HV05 HV05 HV05 HV05 HV05
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 15 0.75
test_mode 7 4 7 15 15

Table 5-27 — HVXC object-type reference output signal (continued)

File Name HVO06refl HVO06ref2 HVO7refl HVO7ref2
Supplier Sony Sony Sony Sony
test bitstream HV06 HV06 HVO7 HVO7
Sampling rate[kHZz] 8 8 8 8
Bitrate[kbit/s] 4 4 - -
Variable rate No No Yes Yes
Delay mode normal low normal low
Piteh—change_factor 1 1 1 1
Speed_change_factor 1 1 1 1
test_mode 7 7 15 15

5.5.14 TTSI

Conformance testing of the TTSI shall be performed by comparing the decoded parameters to those supplied with
the corresponding bitstreams.

Since the MPEG-4 Audio TTSI described in ISO/IEC 14496-3 restricts its standardization subjects only to the
interfaces as depicted in Figure 5-7 and the exact synthesis method is not standardized, the quality of synthesized
speech will not be tested. Several interfaces should be tested among the interfaces in Figure 5-7 are distinguished
in the Table 5-28.
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Table 5-28 — Interfaces of MPEG-4 Audio TTSI

Number Interface Name Test?
6.1 Interface between DEMUX and the syntactic decoder Yes
6.2 Interface between the syntactic decoder and the speech synthesizer Yes
6.3 Interface from the speech synthesizer to the compositor No
6.4 Interface from the compositor 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

5.5.14.1 Obiject Descriptor Characteristics

Encoders ma|

a)
b)
c)
d)
e)
f)
)

Lang
Gen
Age]

Vide
Lip_|
Trick

5.5.14.2 Eld
TTS Encoder

a)
b)
c)
d)
e)

lang
phor
pros

gend

5.5.143 Pr

Verify the tes

5.5.14.4 D¢

Decoder con
6.2, a numbg
should be ve
whether a sp

prosodic infofmation are not available from the input bitstreams. When the information is included in inpu

conformance

Speg¢ch_Rate_Enable indicates the existence of speech rate information.

lip shape pattern

y apply restrictions to the following parameters of the object descriptor:

uage_Code indicates flag of language identification that should be supported by T.TSlengin
er_Enable indicates the existence of gender information.

| Enable indicates the existence of age information.

p_Enable Enable is set to ‘1’ when TTS decoder works with MP.

Shape_Enable indicates the existence of lip shape information.
_Mode_Enable indicates that trick mode function is allowed.

ementary Stream Characteristics

may apply restrictions to the following parameters of the bitstream:
lage code and input text length

eme symbols

bdy information

er and age of the speaker

pcedure to Test Bitstream Confermance

bitstream is conformant with-the bitstream syntax described in ISO/IEC 14496-3 subpart 6.

coder Characteristics

ormance test willlbe applied to several interfaces identified in the Table 5-28. For interfa
r of test bitstreams will be supplied by the electronic attachment to this part of ISO/IEC 14
ified whetheérthe syntax and semantics are correctly interpreted. For interface 6.5 it shoul
bech synthesizer correctly generates defined data structure even if phoneme symbols ang

should be also tested whether the parameter values from the speech synthesi:

1%

ce 6.1 and
1496 and it
l be tested
additional
bitstream,
rer to the

Phoneme/Boét

oot AD Bvrartar - or cHvalantta ool gt ey Baadiaa—bii-ate P2y
ORTITArR=tO=T - CONMvVETtICT arC CytivarCT it toOtNoSC—SupP Pt Wit COTmTCSPUTTUITTY O St taiiTST
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— M-TTS Decoder

Syntactic
Decoder

6.4

v

Speech
Synthesizer

6.1 6.3

>

6.5

XCXmQO

Phoneme/Bookmark-
to-FAP Converter

w o v 3 o 0O

Face
Decoder

O r+

Tm

gure 5-7 — MPEG-4 Audio TTS decoder architecture. (Text-to-Speech in ISO/IEC 14496-3

5.5.14.5 Procedure to Test Decoder Conformance
To test a|
sequenceg
Age, Spee
number is

dio decoders, the electronic attachment to thishpart of ISO/IEC 14496 supplies a ny
. Supplied sequences cover Text with Language” Code only, and additional information sug
Ch_Rate, etc. The test set includes a set of.additional information, as listed in Table 29. T
hppended to the bitstream name to indicate-the additional information of the test sequence.

For a supp
under test

lied test sequence, testing of Syntactic decoder (6.2) can be done by comparing the output
Wwith a reference output also supplied by the electronic attachment to this part of ISO/IEC 14
between speech synthesizer and phoneme/bookmark-to-FAP converter (6.5) can be tested by compar,
of a speech synthesizer under test with.a reference output of TTS2 test bitstream in Table 29. The

includes phonemeSymbol, phonemeDuration, FOAverage, stress, and wordBegin information for eac
a sentence¢. At the beginning er end of words, a bookmark may be associated with a phonem
phonemeSymbol, phonemeDuration, FOAverage, bookmark, and wordBegin information should be id

mber of test
h as Gender,
'he extension

of a decoder
196. Interface
ng the output
nterface data
N phoneme in
b, Especially,
entical to the

reference (lata; stress is TTS-“engine dependent. Software is provided for performing this verification procedure.

Measuremgnts are carried out by the exactness of output data of decoder. To be called an ISO/IEC 1
decoder, the decodersshall provide an output such that accordance between the output of the decoc
and the dupplied (reference output is achieved. This test only verifies the computational ac
implementgtion. The streams TTS7 and TTS8 contain a TTS stream and a BIFS scenegraph with a
order to gvaluate the integration of face animation and TTSI verifying gender and animation

4496-3 audio
er under test
uracy of an
Face node in
of the face.

Conformarjcefis tested at interface 7.2 and the parameters of the FAP node.

5.5.14.6 Descriptions of the test bitstreams

ISO/IEC 14496-3 (MPEG-4) audio test bitstreams are suggested as follows:
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Table 5-29 — TTS Object Test Bitstream

File Name TTS1 | TTS2 | TTS3 | TTS4 | TTS5 | TTS6 | TTS7 | TTS8
Supplier ETRI | ETRI | ETRI | ETRI | ETRI | ETRI |ATT |ATT
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

Speech_Rate Yes

Phoneme_Symbols Yes Yes | Yes
Dur_parh_Dhnnnme Yes Yes Yes
FO_Cpntour_each_Phoneme Yes Yes | Yes
Energy_Contour_each_Phoneme Yes

Videq Enable Yes Yes

Lip_Shape_Enable Yes Yes

For the deco
TTS1, TTS4,
synthesizer g

5.5.15 Gene
The General

with existing
be produced

55151 Pr

The bitstrean
3.

55.1511 0

AudioObijectT|

SamplingFrequencyindex : Shall be encoded with the following values:

The following

Only the midi

Her conformance test for interface 6.2, all the test bitstreams should-be verified. Also tes
TTS6, TTS7, and TTS8 should be verified for the conformance_test-of the interface betwe
nd Phoneme/Bookmark-to-FAP converter.

al MIDI

MIDI object supports General MIDI patch mappings; This object type provides backward-c
MIDI content and rendering devices. Normative and implementation-independent sound qu
n this object type.

pcedure to Test Bitstream Conformance

ecoderSpecificinfo Characteristics

ype : Shall be encoded with the value 15

restrictionS/apply to StructuredAudioSpecificConfig:

| file ~/chunk shall occur in the StructuredAudioSpecificConfig.

t bitstream
en speech

bmpatibility
hlity cannot

syntax must first comply with the description given in subclause 5.14 of subpart 5 of ISO/IEC 14496-

Lok

5.5.15.1.2

0 L o ar s
Uuivu AbbUbb IL}I 118 CI 1Al dCLTTISULS

Any SMF and/or midi elements transmitted in Audio Access Units must comply with the Standard MIDIFlle Format
0 specification and MIDI protocol specification as normatively referenced in subclause 5.5.2 of subpart 5 of ISO/IEC

14496-3.
Only the midi_
5.5.15.2 Co

event event shall occur in the Audio Access Units.

nformance

The General MIDI object is included only to provide interoperability with existing content. Normative sound quality

and decoder

behaviour are not provided with the General MIDI object. Refer “The Complete MIDI 1

.0 Detailed

Specification — Version 96.1” (c) 1996 MIDI Manufacturers Association for all aspects of bitstream and decoder

conformance
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5.5.16 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 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.
Refer the following publications for all aspects of bitstream and decoder conformance testing:

* The Complete MIDI 1.0 Detailed Specification — Version 96.1 (c) 1996 MIDI Manufacturers Association

» The Downloadable Sounds Level 2 Specification — (¢) 1999 MIDI Manufacturers Association

* The Dgwntoadabte-Sourds Certification Test(exact tittetobedetermimed)y

5.5.16.1 Procedure to Test Decoder Conformance

5.5.16.1.1 | DecoderSpecificinfo Characteristics
AudioObjgctType: Shall be encoded with the value 14
The following restrictions apply to StructuredAudioSpecificConfig:

Only the mfidi_file and sbf chunks shall occur in the StructuredAudioSpecificConfig.

5.5.16.1.2 | Audio Access Unit Characteristics

The bitstream syntax must comply with the description given if/subclause 5.13 of subpart 5 of ISO/IEC 14496-3. In
addition:

Any sasbf| elements transmitted in the Audio Access.Units must comply with the DLS-2 syntax as normatively
referenced|in subclause 5.2 of that subpart.

Only the mfidi_event event shall occur in the Audio Access Units.

5.5.16.2 [onformance

To facilitale interoperability between” MPEG-4 SASBF implementations, as well as between implementations
providing gimilar functionality using the MIDI Manufacturers Association “DLS-2" file format and synthesis model
[DLS2], it {s desirable to have)a series of conformance tests which will allow equipment vendors tp self-test for
compliancg with the SASBE Jspecification. Such conformance tests should ideally test all aspects of the design to
verify compliance with the'specification. As a practical matter, it will not be possible to assure 100% compliance with
any finite geries of tests, but a subset can be created which will provide a reasonable degree of certainty that a
particular device isin/compliance. Note that the terms SASBF and DLS-2 refer to the same standard fand are used
interchanggably-in. this document and in the test materials. In particular, the abbreviation “dls” is mdre commonly
used in tabjles/file names and so forth.

Please see Annex A for detailed information about the test bitstreams and other materials.

Each test has been devised to exercise a particular function of the implementation. By isolating functions, it is
possible to identify specific failures easily. However there is a risk that interactions between functions within an
implementation could result in complex failure modes. Without an intimate knowledge of the architecture of a
specific implementation, it will be impossible to anticipate these complex failure modes. Therefore it is left to the
designer to 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 output file in
.wav format from the reference implementation. The sample output file is intended to be used as a comparison for
correctness. The nature of MIDI and SASBF do not lend themselves to bit-for-bit comparisons, so more
sophisticated methods of signal analysis will be necessary when significant variations are encountered between the
implementation under test and the reference implementation.
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5.5.17 Algorithmic Synthesis and AudioFX

The Algorithmic Synthesis object 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.

5.5.17.1 DecoderSpecificinfo Characteristics
Bitstream provider may apply restrictions to the following parameters of the DecoderSpecificlnfo:

a) orchestra block

5.5.17.2 Audio Access Unit Characteristics

Bitstream provider may apply no restrictions to any parameters of the bitstream.
5.5.17.3 Prpcedure to Test Bitstream Conformance

5.5.17.3.1 QecoderSpecificInfo Characteristics
AudioObjectlType: Shall be encoded with the value 16

SamplingFrgquencylndex: Shall be encoded with the following values:

Table 5-30
SamplingFrequencyindex Level 1 Level2 Level 3 Level 4
Synthetic Audio Profile >=6 >=3 0..0xc
Main Profile 0..0xc

SamplingFrdquency: Shall be encoded with the following values:

Table 5-31
SamplingFrequency Level 1 Level 2 Level 3 Level 4
Synthetic Audio Profile <= 24000 <= 48000 <= 96000
Main Profile 0..96000

ChannelConfiguration: Shall-be encoded with the following values:

Table 5-32
ChannelConfiguration Level 1 Level 2 Level 3 Level 4
Q\J/nfhnfip Audio Praofile 1 1.2 1.7
Main Profile 1.7

The following restrictions apply to StructuredAudioSpecificConfig:
orchestra: must comply with the SAOL syntax and rate rules.
5.5.17.3.2 Audio Access Unit Characteristics

score: any score lines transmitted in the access units must comply with the SASL syntax.
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5.5.17.4 Decoder Characteristics

All signal variables in SAOL shall be represented by a 32-bit floating-point value as defined in ISO/IEC 14496-3,
subpart 5, subclause 5.8.3. Implementations are free to use any internal representation for variable values, so long
as the results calculated are identical to the results of the calculations using 32-bit floating-point values.

The order of execution of the Structured Audio primitives may be rearranged if it will have no effect on the output of
the decoding process, i.e. if the output of the decoding process still satisfies the conformance criterion.

Some of the SAOL functionality is not testable and measurable on an operations-per-second basis, since some of
the decoding algorithms for core opcodes and statements are not specified and left 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. In conclusion, it is necessary to follow some macro-oriented criteria,
which are able—to—make—abstraction—of-the open ieellne’ and calculate theam in enpnrntn slements, 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:vedtor is defined
as follows:

[total core|opcode calls, floating-point operations, multiplications, tests, mathematical méthods, noise generators,
interpolatigns, multiply-and-add, filters, effects, allocated memory].

Criteria to falculate the complexity vector are specified in Annex B. The Annex @escribes in details the method for
measuring|decoding complexity of normative MPEG-4 Structured Audio stredims. This method provides metrics to
define levgls of the Structured Audio Object types 3 and 4, as far as possible in a platform ind¢pendent and
implementation independent manner. The Annex contains the principlesdo, select the complexity vectpr and how to
calculate it} then the software tool is presented, which is based on the Structured Audio decoder refergnce software.
The complexity Measurement Tool for Level Definitions of Algorithmi€_Synthesis and AudioFX Object [T'ype, and the
corresponding profiler tool is provided by the electronic attachmentto this part of ISO/IEC 14496.

Table 5-33, called « Algorithmic Synthesis Complexity Values for Levels»,specifies values for SA Oblect type 3 for

algorithmid synthesis: they are used in Synthesis Audio<Profile Level definitions to define "Low", '|[Medium" and
"High" Complexity values:

Table 5-33 — Algorithmic@&ynthesis 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 aM 16M 16M
Noise generators 0.1M 1M 1M
Interpolations 0.6 M aM 12M
Multiply-and-add 2M aM 12M
Filters 0.6M 2M 4M
Effects 0.2M 1M 2M
Allocated memory 64k 8M 16M

It is not the case that in order to conform to one of the complexity levels in the table that a decoder must provide the
amount of computation shown in the table for every element of the complexity vector at the same time. Rather, a
conforming decoder must be able to normatively decode any bitstream that is measured with the standard profiling
tool as requiring no more than that amount of computation. When a conforming decoder is implemented with static
optimization, it is usually possible to decode a bitstream that contains a certain number of operations per second as
measured with the profiling tool by actually using many fewer operations per second than this, because the
calculation of the complexity vector is made in a platform independent way on the basis of the normative SA text.
Put another way, there are two ways to increase the amount of computation that a Structured Audio decoder can
provide. On one hand, it can run on more powerful hardware. On the other, it can implement more powerful static
optimization and thereby provide more effective computation on the same hardware. The measurements shown in
the table should be taken as referencing a completely unoptimized SA implementation, and so high complexity
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decoding can actually be realized on a hardware platform without nearly so much native computational power. Each
implementor should be able to "map" these platform independent formal vectors into his own implementation using
Annex B, in order to calculate his actual complexity vectors.

Implementors are also advised that algorithmic synthetic bitstreams often require “bursty” processing, where small
time portions of the bitstream require considerable amount of processing power. In situations such as this, where
the requirements of a bitstream exceed in rare spikes of time (granularity of the profiling is 1 second) the complexity
of a particular level, implementors are encouraged to implement a procedure for graceful degradation of decoding.
Many such techniques exist, such as voice stealing, but they are non-normative and left up to the implementor.
Priority bits are also provided to support such techniques (see subclauses 7.3.3.7 and 7.3.3.8 of ISO/IEC 14496-3
subpart 5). Such techniques can also result in great benefit for the case of high degrees of user interaction, which
could hardly affect the overall schedulability of the system.

Complexity value e AudioFX

node see alsg subclause 5. 6 7 and Table 5 34 Where these values are used

Table 5-34 — Complexity values for AudioFX node levels

Parameter Very Low Low Medium High
Complexity Complexity Complexity Complexity
Total opcode calls M M 4M 8M
Floating-point operations 0 4M 12Mm 20M
Multiplications 0 2M 8\l 16M
Tests 0 M 4M 8M
Math methods 0 2M 6M 12M
No|se generators 0 0.05M 0.2M 0.5M
Imterpolations 0 0.3M 1.2M 2M
M(ltiply-and-add 2M 2M aM 8M
Filters 0.2M 0:2M 1M aM
Effects 96k 96k 0.4M 2M
Allgcated memory 96k 96k 1M 16M

5.5.17.5 Procedure to Test Decoder Conformance
As with the natural audio coders, many-functions of the Structured Audio decoder can be checked for cdnformance
by RMS megsurement of the residual after comparison to the reference signal. Other functions cannot use this

criterion becd
decoding pro
9.8 and 10.4

tive, or the
subclauses

use either the decoding process uses functions of the decoder which are not strictly normg
Cess depends on (hon-deterministic random number or noise generators as described in
Df ISO/IEC 14496-8 subpart 5.

Testing the
under test wi
procedure de
procedure. M

eterministie;~strictly normative functions shall be performed by comparing the output of
th a reference output supplied by the electronic attachment to this part of ISO/IEC 14496
scribed.in the subclause “RMS Measurement.” Software is provided for performing this

easurements are carried out relative to full scale where the output signals of the de

a decoder
using the
verification
coders are

normalized ta = , = he decoder
shall provide an output such that the rms Ievel of the dlfference S|gnal between the output of the decoder under test

and the supplied reference output is less than 2- 15/sqrt(lZ). In addition, the difference signal shall have a

maximum absolute value of at most 2-14 relative to full-scale. This test verifies the computational accuracy of an
implementation. Conformant decoders must use the RMS Measurement criterion for bitstreams SY001 through
SY004.

Bitstreams SYO005 through SY009 use syntactic elements that are not strictly normative. Conformant decoders shall
parse these bitstreams, but a test using RMS measurement is not possible in these cases. This last group of
bitstreams is more oriented towards the test of overall complexity capabilities of the decoder. An implementation
that claims conformance to any of the complexity levels within a profile must have the minimum capacity as shown
in Table 5-33. See also subclause 5.5.17.4 and subclauses 7.3.3.7 and 7.3.3.8 of ISO/IEC 14496-3 subpart 5 for
more details.
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Decoder conformance concerning computation capabilities shall be tested against the definition of high, medium or
low computational complexity provided in Table 5-33. The decoder supporting one of the three computational levels
shall be able to decode bitstreams for which the associated complexity vector is, for each second of the
performance, below the reference vector of the corresponding Level. Rare exceptions are admitted as explained in
subclause 5.5.17.4. The decoding time of each second of the performance shall be executed in a time less or equal
to a wall clock second. Bitstreams SY005 through SY009 are provided by the electronic attachment to this part of
ISO/IEC 14496 with their corresponding complexity vectors in function of time, in order to help the correct evaluation
of the computational complexity supported by the 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 SY011. 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 SYO011 and the reference output is strictly less than the SNR between SY010 and the

reference r&p@Mwamwmuww‘uence output
rence, and this difference shall be used as noise of the reference output.

and the re

Testing of
decoder s
generators
analyzed s

To be call
conditions:

sam
and
threg

a)

b) samp
5*e
the
c) samp
form
alter
d) samp
This
e) binary
0.51

Testing of
sequence
the test of
spectrum 9

the non-normative noise generators shall be performed using test sequence SY012, The

as described in subclause 5.5.17.6. The sequence shall be repeated tht€e times ar
bparately.

ed an ISO/IEC 14496-3 audio decoder, the decoder shall providecan output satisfying

ples generated with linear distribution shall have a mean value-m such that -2*10exp-3 <
a variance v such that 0.3300 < v < 0.3366. These two constraints shall be met at least
b repetitions.

es generated with gaussian (normal) distribution shall*have a mean value m such that -5*1
p-03 and a variance v such that 0.5 < v < 0.5170:, These two constraints shall be met at |
ree repetitions.

es generated with linearly-ramped distribution shall be converted to a linear distribut
ula: y = +-sgrt(x), where x is the generated vector and y is the resulting vector, ob
hatively a positive and a negative value: The resulting vector y shall be evaluated as in a)

es generated with exponential, distribution shall have a mean value m such that 0.4300 <
constraint shall be met at least'in two of the three repetitions.

samples generated with poissonian generators shall have a mean m value such that (
00. This constraint shall be met at least in two of the three repetitions.

the non-normative lopass, hipass, bandpass, bandstop core opcodes shall be perform
5Y013. The-output of the sequence shall be divided in 4 sub-blocks of 16000 samples, cor
he 4 filters'above. The DFT of the four blocks shall be calculated, and the absolute value o
hall be-evaluated against the mask of the following figure:

output of the

nall be divided into 5 groups of 40000 samples, in order to isolate the 5 different types of noise

d the output

the following

m < 2*exp-03
in two of the

0exp-3<m <
past in two of

on using the
tained taking

m < 0.4330.

4900 < m <

ed using test
responding to
f the resulting
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3. Maximum ripple 2. Transition band

1. Band attenuation

The maximur
-6 dB absolut
the magnitud
three paramd
ripple 10% of

To be called
conditions in

Testing of nd
objective con
consequence

normative ef
example) out

5.5.17.6 D¢

All conformar
than or equal

Bitstream SY

Math tests.

At t enuati on (dB) ‘)l <—

\/%VVVVVV\/

Frequency

Fn

Figure 5-8
h ripple is the absolute difference between the greatest and least-response in the region lin

b response after the cutoff, or the first point of —60 dB attenuation, whichever frequency is
ters shall be set as follows: 1. Band attenuation -60,dB; 2. Transition band 15% of Fn; 3
the pass band value.

an ISO/IEC 14496-3 audio decoder, the decoder shall provide an output satisfying
he frequency domain for every filter (lopass, hipass, badpass, bandstop) .

n-normative effects (chorus, flange, reverb) and the spatialize statement cannot be pe
straints, since this functionality is implémented following many different and subjective cr
there are not any defined procedure to test this functionality. Content authors who wi
ects processing such as reverberation should implement their own reverberation algo
of the strictly-normative building blocks and include them in the content as user-defined opd

scriptions of Conformance Bitstreams

ce bitstreams whose memory requirements and processing level, as indicated in Table 5-3
to that of a given-level apply to that level.

DO1 “math:mp4”

Tests_all “math” core opcode (subclause 9.4 in ISO/IEC 14496-3 subpart 5). Produces

ited by the

e value (pass band region). The filter's stop band is definedto\begin at either the first local inimum in

lower. The
Maximum

the above

formed on
teria. As a
5h to have
rithms (for
odes."

5, are less

A soundfile

sampled at 2

) ‘Hz/(not 20 kHz) for easy hand-checking. Heavy use of the instr statement.

Bitstream SY002 “buzz.mp4”

buzz test. Exercises buzz core opcode. Also uses kline, cpsmidi , oscil , harm, and a number of expressions.

Bitstream SY003 “pluck.mp4”

pluck test. Exercises pluck core opcode. Also uses tableread, tablewrite, koscil, kline

, a number of

types, and the while statement.

Bitstream SY004 “grain.mp4”

grain test. Exercises grain core opcode. Also uses kexpon and expseqg .
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Bitstream SY005 “piano.mp4”

Sampled piano. Uses bitstream samples, a bus, tablemaps, fracdelay , an opcode array, stereo output, and vector

operations.

Uses a MIDI file.

bitstream is not sample-exact due to use of the lopass() core opcode.

Bitstream SY006 “bass.mp4”

Waveguide bass implementation.

A complex algorithm integrating many functions.

loops, tests, and tables heauvily.

Bitstream SY007 "mixer.mp4"

Implements a complex, high-quality Gardner reverb. The decoded output of this

Uses core opcodes, filters,

Two simpl
bandpass
processing
Bitstream §

Refrain of
processing

Bitstream §
Complex g
operations
sequence
Levels tha

Bitstream §

440 Hz sin
second; s

Bitstream §

440 Hz sin
second; sa

Bitstream §
Exrecises

second of
(0.5), poiss

contain safurated values, to 1 in the first case, to -1 and 1 in the second. This is already taken into g

values givg

ESiUSoTta mputs—and—a goodquatity two=charmetmixer-withtow=—amnd-igh=stretvimg oo
ilters. Intense use of mathematical opcodes and iir filter. This bitstream is conceived-exg
capabilities, it can easily be converted into an AudioFX orchestra; synthesis computation’is
Y008 "inmood.mp4”

“In the mood": a multiple instrument orchestra with tables without SASBF; FM, physica
, several opcodes and table generators exercised. Complexity Level is Medium.

Y009 "PC.mp4*"

ynthesis, different instruments with peaks of very high polyphony. Highly demanding for
multiplications, mathematical methods /n some seconds, jt‘does not fit in any of the define

is intended to stimulate implementers to design and/to “optimize advanced decoders, f
will be supported by future versions of the standard.

5Y010 "sinel.mp4"

e, length 5 seconds + silence, length 1'second + 880 Hz sine, length 5 seconds + sile
mpling rate 32000 kHz, implemented with interp equal to O in the orchestra global block.

bY011 "sine2.mp4"

e, length 5 seconds + silence;-length 1 second + 880 Hz sine, length 5 seconds + sile
mpling rate 32000 kHz, implemented with interp equal to 1 in the orchestra global block.

Y012 "noise.mp4"
the noise genefators: sampling rate is 8 kHz. Each generator is active for 5 seconds,
Silence, in thistorder: linear distribution (-1,1), linearly-ramped distribution (0,1), exponenti

onian distfibution (1/8000), gaussian (normal) distribution (0, 1). Note that the third and t

n inssubclause 5.5.17.5 for test.

ions and bell
ecially to test
minimal.

models and

floating-point
[ Levels. This
pr complexity

nce, length 1

nce, length 1

ollowed by 1
al distribution
he fifth group
ccount in the

Bitstream

S¥013 "filters mlnA"

Exrecises 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 5-35 — Algorithmic Synthesis and Audio Fx Object Type Test Bitstreams

File Name SY001 SY002 SY003 SY004 SY005 SY006 SYO007
Supplier MIT MIT MIT MIT MIT MIT EPFL
Content math buzz pluck grain piano bass mixer
Processing Level - - - - Med High Low
RCU - RAM (KB) - - - - 3400 4 10

© ISO/IEC 2000 — All rights reserved

123


https://iecnorm.com/api/?name=bac3528f8a2949ce329915a5da908d39

ISO/IEC 14496-4:2000(E)

Table 5-35 — Algorithmic Synthesis and Audio Fx Object Type Test Bitstreams (continued)

File Name SY008 SY009 SY010 SY011 SY012 SY013
Supplier EPFL MIT/ EPFL EPFL EPFL EPFL EPFL
Content mood PC sinl sin2 noise filters
RCU - RAM (KB) Med > High - - -
Processing level 3520 40 - - -

5.5.18 Main Synthetic

The main synthetic object allows the use of all MPEG 4 Structured AUdIO tools (descrlbed in subpart 4 of the
standard). y language;
efficient wavgtable synthesis wrth the SASBF sample-bank format and enables the use of high-qualityymixing and
postproductign in the Systems AudioBIFS toolset. Sound can be described at 0 kbps (no contindous gost) to 3-4
kbps for extrgmely expressive sounds in the MPEG-4 Structured Audio format.

There are folr audio object types in Structured Audio: General MIDI, Wavetable Synthesis;-Algorithmi¢ Synthesis
and Audio Fk, and Main Synthetic. Each of these object types corresponds to a particular set of |application
requirements| The default object type is the Main Synthetic Object type; when reference is made to MPEG-4
Structured Aydio format without reference to a object type, it shall be understood that the reference is o the Main
Synthetic Object type.

5.5.18.1 D€coderSpecificinfo Characteristics
Bitstream provider may apply restrictions to the following parametersof the DecoderSpecificlnfo:

Any restrictiops specified by the MIDI, Wavetable synthesis and Algorithmic synthesis and AudioFX apply|.

5.5.18.2 Aufio Access Unit Characteristics
Bitstream provider may apply restrictions to the following parameters of the Access Units:

Any restrictions specified by the MIDI, Wavetable synthesis and Algorithmic synthesis and AudioFX apply

5.5.18.3 Pr¢cedure to Test Bitstream Conformance
Bitstreams fgr the main synthetic Jprofile must conform to the description in ISO/IEC 14496-3 subpart 4 in both

syntax and cgmplexity. Any othersrestrictions specified by the MIDI, Wavetable synthesis and Algorithmig synthesis
and AudioFX|apply.

5.5.18.3.1 [QecoderSpetificinfo Characteristics

AudioObjectTlype ~<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 O to 7.

The following restrictions apply to StructuredAudioSpecificConfig:

Any restrictions specified by the MIDI, Wavetable synthesis and Algorithmic synthesis and AudioFX apply.
5.5.18.3.2 Audio Access Unit Characteristics

Any restrictions specified by the MIDI, Wavetable synthesis and Algorithmic synthesis and AudioFX apply.
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5.5.18.4 Procedure to Test Decoder Conformance

All profiles that support the Main Synthetic audio object must conform to the procedures specified for the following
audio objects:

 MIDI

Wavetable synthesis

Algorithmic synthesis and AudioFX

5.5.18.5 Descriptions of Conformance Bitstreams
See sectiops on the following audio objects:
« MIDI
*  Wavethble synthesis
*  Algorithmic synthesis and AudioFX
5.6 Audig Composition
5.6.1 Intfoduction
This part defines the conformance of audio composition using AudioBIFS nodes as defined in ISOJYIEC 14496-1
(Systems) | The nodes that are related to audio composition in BIFS are: AudioSource, Sound, Sound2D, AudioClip,
AudioBuffgr, AudioFX, AudioMix, AudioSwitch, AudioDelay, Transform2D, Transform3D and Listening| Point. Nodes
that have ¢onformance points have to be tested with the Null'Object Type or the output of one of thg 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 thrge identifiable
test signal$ per decoder are needed in order to besable to test the functionality of some nodes (e.g.,| AudioSwitch,
AudioMix).
5.6.1.1 Complexity issues in AudioBIFS‘nodes
The follow|ng parameters have been jdentified to bound audio composition complexity. The table b¢low gives an
overview of possible restrictions:
TFable 5-36 — BIFS complexity restrictive parameters
Audio|Feature Restrictive parameters Remarks
BIFS Field Update Maximum reaction time, until a BIFS field
update is achieved
AudioMix, Maximum width, maximum depth of the
Audiopwitch, sub-tree, click-free switching

AudioSource

AudioDelay, Total buffer memory, click-free delay

AudioClip,

AudioBuffer

Sample Rate Total conversion processing power,

Conversion sample-rate conversion ratios.

AudioFX According to the restrictions of SA|According to SAOL level definition
approved by the Audio group. based on the complexity metrics.

Sound, Sound2D #spatialized
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Parameter definitions:

* Depth of an audio sub-tree: maximum number of consecutive nodes from the output of a AudioSource or
AudioClip node to the input of a Sound/Sound2D node.

e Width of audio sub-tree: maximum number of parallel channels from the output of an AudioSource or AudioClip
node to the input of a Sound/Sound2D node.

e« Total Memory Buffer: an amount of memory needed to store samples shared between the different
AudioDelay, AudioClip and AudioBuffer nodes present in a scene according to the formula:

Total Memory = SUM(NbChannels(j)*NbBufferedSamples(j))

TS the consigered TTouT,

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 .

where:

* Total Conversion Processing Power: an amount of PCU shared among the different sampling rate cpnversions
present iff a scene according to subclause 5.5.2 of ISO/IEC 14496-3: Complexity Units

* Spatializgble Objects: number of possible spatialized channels
e AudioFX:| see subclause 5.5.17
¢ Reaction|Time of a BIFS field update: the maximum time in mse¢. until the changes is audible.

5.6.1.2 Lepels for Systems Audio Scene Graph Profile

Following thepe considerations, audio composition Levels are defined in the form of the following table:

Table 5-37 — Systems Audio Scene Graph Profile Levels

Audio Harameter Level 1 Level 2 Level 3 Level 4
Reactior] time 64 32 32 16
[msec]

Width 8 32 64 128
Depth 1 4 6 8
Click fre¢ fadings N Y Y HQ
Total memory 256 ksamples 512 ksamples 2 Megasamples 6 Megasamples
buffer (2s for 64 channels at
48 kHz)
SR  Conversion 1 INT any allowed ratio any allowed fatio
ratio
Total Caonversion 0 16 PCU 64 PCU 128 PCU
Processing (sampling rate
Power conversion is
forbidden)
AudioFX Very Low Complexity | Low Complexity | Medium Complexity | High Complexity
(Table 5-34) (Table 5-34) (Table 5-34) (Table 5-34)
Spatialization 0 4 16 32
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5.6.1.3

Composition Unit Inputs

Table 5-38

ISO/IEC 14496-4:2000(E)

Bitstream Type

Bitstream Specification / Audio Profile

Main

Speech

Scalable

Synthetic

Null Object Type (optional)

CU1_Px-CU4_Px

CU1_Px-CU4_Px

CU1_Px-CU4_Px

CU1_Px-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
sine, lengt
kHz

Cu2_Px
second + 4
8 kHz, CU1

CU3_Px
length 1s

CU4_Px
Hz square
length 1 se

CU1_Cx

CuU2 _Cx
1 second
CuU2 _Cas8

CU3_Cx
length 1s

CU4_Cx
880 Hz sq
silence, ler

Composition Unit Input PCM: 440 Hz sine, length 5 seconds + silence, length 1 secgd
h 5 seconds + silence, length 1 second; sampling rate CU1_Pa 8 kHz, CU1_Pb 16 kHz, CU

Composition Unit Input PCM: 440 Hz to 880 Hz linear sinesweep, length 5 séconds + sile
40 Hz to 1760 Hz linear sinesweep, length 5 seconds + silence, length 1 second; sampling
P Pb 16 kHz, CU2_Pc 22.050 kHz

Composition Unit Input PCM: 440 Hz to 880 Hz logarithmic sinésweep, length 5 secor
bcond; sampling rate CU3_Pa 8 kHz, CU3_Pb 16 kHz, CU3_Pc 22:050 kHz

Composition Unit Input PCM: 440 Hz square wave, length 5.Seconds + silence, length 1
wave, length 5 seconds + silence, length 1 second, + 176Q°Hz square wave, length 5 seco
cond; sampling rate CU4_Pa 8 kHz, CU4_Pb 16 kHz,.CU4 Pc 22.050 kHz

Composition Unit Input CELP: 440.Hz to 880 Hz linear sinesweep, length 5 seconds + S
+ 440 Hz to 1760 Hz linear sinesweep, length 5 seconds + silence, length 1 second,;
kHz, CU2_Cb 16 kHz

bcond; sampling rate CU3 Ca 8 kHz, CU3_Cb 16 kHz

Composition Unit_Input CELP: 440 Hz square wave, length 5 seconds + silence, length
Llare wave, length/'5 seconds + silence, length 1 second, + 1760 Hz square wave, length
gth 1 second;-sampling rate CU4_Ca 8 kHz, CU4_Cb 16 kHz

nd + 880 Hz
1_Pc 22.050

hce, length 1
rate CU2_Pa

ds + silence,

second + 880
nds + silence,

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

ilence, length
Eampling rate

Composition Unit Input’CELP: 440 Hz to 880 Hz logarithmic sinesweep, length 5 seconds + silence,

1 second +
5 seconds +

880 Hz sine,

CU1_Sx

Composition Unit Input SA: 440 Hz sine, length 5 seconds + silence, length 1 second H

length 5 sectonds = sitence; fengthrisecond; samptimg Tate CUt—Sa 8 kHz, COt—Sbr16kHZ, CU1—Sc22.050 kHz

CuU2_Sx

CU3_Sx

CU4_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

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

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,
length 1 second; sampling rate CU4_Sa 8 kHz, CU4_Sb 16 kHz, CU4_Sc 22.050 kHz
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CELP composition units are encoded as in formats 0 and 14 of this standard, i.e. 8 kHz bitstreams are encoded
with 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 attachment to this part of ISO/IEC
14496.

5.6.1.4 Compositor Output

The output of 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 bits, 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 test is 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 output is extended to 24 bits by setting

bit P’ throug
calculated.
channel is N
14496-1.

Audio compo
are defined |
number from
subclause 5.4

EXAMPLE —

5.6.2 Comr

Common aud
audio stream
conversion et

5.6.21 Bl

Audio node f
changed inte

Fvery channel of a multichannel bitstream shall be tested. The total number of samplég
A more precise description of the output format is in subclauses 9.4.2.82 and 9.4(2,83

Sition is tested for Conformance as described in the following subclauses 5.6)3-t0 5.6.7. T
sing composition units described in subclause 5.6.1.3 with identifiers like, CZUN_Yx. N is
1 to 4; Y and x, when not specified, shall be selected according to the"Audio Profile@Le
.1.3, x according to the maximum sampling-rate supported by the samejAudio Profile@Lev

CU2_Yx: in Main Profile this means CU2_Sc (Structured Audio at 22.050 kHz) and (optionally) CU2 |

non Audio Composition Characteristic
io manipulations are operations that occur when presenting or modifying single or multiple

5. Such operations are BIFS field changes, audio. saurce switching, audio level changing, S
C.

-S field change reaction time

elds like pitch or speed in the AudipSource node or intensity or location in the Sound no
actively during the playback time._ It'is strongly recommended that these changes are audi

has to be
s for each
pf ISO/IEC

est scenes
A specified
el, Y as in

B,

Pc.

Plementary
ample rate

de may be
ble at least

20 ms after the field has been changed. This'time shall be measured from the instant when the change |s detected
by the MPEG}4 terminal until the instant when a change in the PCM output is measured.

5.6.2.2 Audio Switching and Level changes

Any hard swifching 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 functiong, which is

common pra

cticel in “professional audio workstations or digital mixing consoles. The duration is usually around
(20..40) mseg. T
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without crossfade with crossfade

The above

5.6.2.3

If the varig
lengths of
brought int
of the inpu
children sH
the quality
* (nbits -1)
converted
arithmetic

Content au
especially
computatia

The outpu
procedure

EXAMPLE A
and S2 san

a) switch
cy
s G
.—
o *
C2
b} mix
K1nid Cq
kq . Knew .02
iE‘B'—Q k2old .G
ko . Konew C2

Figure 5-9 — Click free switch and mix

explained cross fade applies to the nodes AudioSource , AudioMix , AudioSwitch , and Au

Sample Rate Conversion

he output buffers of the children do not match, and the sampling rates of the children's’ o
D alignment in order to place their output buffers.in the input buffer of the parent node. The
t buffer for the node shall be the fastest ofthé sampling rates of the children. The output
all be resampled to be at this sampling rate. The particular method of resampling is non-n
shall be close in accuracy to the DAC that the signal is targeted for, i.e. according to the rul
where nbits is the number of bits carrésponding to the maximum bit depth of any of the sig
and/or composited. Aliasing artifaCts may be at this level of signal-to-noise ratio. The nois
hccuracy and other uncorrelated noise sources should be below the rule dB SNR = 6* nbits.

thors are advised that content which contains audio sources operating at many different sa
sampling rates which_are not related by simple rational values, may produce scenesg
nal complexity.

sampling rate_of a node shall be the output sampling rate of the input buffers after th
s applied.

— Suppose that node N has children M1 and M2, all three audio nodes, and that M1 and M2 produ
pling.rates respectively, where S1 > S2. Then if the decoding frame rate is F frames per second, th

buffer will ¢

bntain S1/F samples of data, and M2's output buffer will contain S2/F samples of data. Then, since |

dioClip .

us children of a Sound/Sound2D node do not produce output at the same sampling fate, then the

Iitput must be
sampling rate
puffers of the
ormative, but
b dB SNR =6
nals being so
b level due to

impling rates,
with a high

s resampling

e output at S1
en M1's output
N1 is the faster

of the child

em, 15 output puirer values are placed mthe input puner or N. The output pumner or vz S resampi

d by the factor

S1/S2 to be S1/F samples long, and these values are placed in the input buffer of N. The output sampling rate of N is S1.

5.6.3 AudioSource and Sound2D

5.6.3.1

BIFS fields Characteristic

The pitch and speed change factors are restricted, if the url points to an HVXC object descriptor type.

subclause 5.5).

© ISO/IEC 2000 — All rights reserved

speed change factor: A possible variation is from 0.5 to 2.0 (defined as spd in ISO/IEC 14496-3, subpart 2,

129


https://iecnorm.com/api/?name=bac3528f8a2949ce329915a5da908d39

ISO/IEC 14496-4:2000(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).

5.6.3.2 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 of the residual after comparison to the
reference signal. Software is provided for performing this verification procedure. To be called an ISO/IEC 14496-1
audio systems decoder, the decoder shall provide an output such that the RMS level of the difference signal
between the output of the decoder under test and the supplied reference output is less than 2'15/sqrt(12). In

addition, the e. This test
only verifies t

difference signal shall have a maximum ahsolute value of at most 2-14 relative to full-scal
ne computational accuracy of an implementation (Test scenes AB00O1 to AB004);

by comparing
sequence. T
changes in ti

the output of a decoder with the output of the same decoder in different instants’ of-timg
be called an ISO/IEC 14496-1 audio systems decoder, the decoder shall produce an
e according to position changes described in the scene. In test scenes AB0Q5to ABO06 n

along the
butput that
neasurable

| be produced in the output of the decoder every 0.5 seconds, the time,iaterval among position
e scene. This test verifies the spatial capabilities of the decoder.

changes sha
changes in th

5.6.3.3  Audio BIFS Test Scenes

AB001 Ong¢ AudioSource node connected to one Sound2D node with default fields, except spatializqg = FALSE,
using CU1_Yx as input.

ABO002, AB0O(Q3, AB004 The same as AB001, with CU2_Yx, CU3_Xx,"CU4_Yx as inputs, respectively.

ABO05 Ong AudioSource node connected to one Sound2D node with default fields, except location, using
CUL Yx as input. The sound position describes a‘line in front of the listener, moving from -4%° to 45° in
azimuth. The location field is updated every 0.5-s€conds and the source is moved by 15° from|left to right
at egch update. The test stops 0.5 second afterthe 45° position has been reached.

ABO006 Thgsame as AB0O5 using CU4_Yx as input.

Template to qode BIFS scenes:

Sound2D{
AudioSource{
url 2
pitch 1
speed 1
NumChan 1
PhaseGroup [0]
}
intensity 1.0
location 0,0
spatialize FALSE
}

Figure 5-10 — ABO0O01: Sound2D has AudioSource as input.
Object descriptor with id 2 is referred to as the input audio stream (e.g. CU1).

For sequences AB0OO01 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 5-10, 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.
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Table 5-39 — AudioBIFS Test Bitstream

6-4:2000(E)

File Name ABO001 ABO002 ABO003 AB004 ABO0O5 ABO0O6
Supplier EPFL EPFL EPFL EPFL EPFL EPFL
Content BIFS BIFS BIFS BIFS BIFS BIFS
Bitstream from a source (url) cul cuz2 Cus cu4 CuUl cu4
5.6.4 AudioSource and Sound
5.6.4.1  BIFS fields Characteristic
The pltCh .-“d D'JCCd bhal IuC fclbtUIO arc ICOtI ;utcd, If thC ul: pU;IItD tU art : :‘V’XC ubjcut dCObI;thI t_y[.JC
» speed|change factor: A possible variation is from 0.5 to 2.0 (defined as spd in ISO/IEC_14496}3, subpart 2,
subclapse 5.5).
» pitch change factor: A possible variation is from 0.5 to 2.0 (defined as pch_mod iRISO/IEC 14496-3, subpart
2, subglause 5.3).
5.6.4.2  Procedure to Test AudioSource Node
Testing thg AudioSource+Sound Scene shall be performed:
by comparjng 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 described in the subclause “RMS Measurement.”| Software is
provided fgr performing this verification procedure. To be called an ISO/IEC 14496-3 audio decoder| the decoder

shall provigle an output such that the RMS level of the differefice signal between the output of the d

test and th

maximum
an implem

by compar
sequence.
changes in
changes s
changes in

5.6.4.3

ABO11 d
u

ABO012, AH

e supplied reference output is less than 2'15/sqrt(12). In addition, the difference signal

bntation (Test scenes ABO11 to AB014);

ng the output of a decoder with theoutput of the same decoder in different instants of ti
To be called an ISO/IEC 14496-1 audio systems decoder, the decoder shall produce g
time according to position changes described in the scene. In test scenes AB015 to ABO1

the scene. This test verifies the spatial capabilities of the decoder.

Audio BIFS Test Scenes

ne AudioSaouree node connected to one Sound node with default fields, except spatial
sing CU1 <YXx-as input.

013,-AB014 The same as AB011, with CU2_Yx, CU3_Yx, CU4_Yx as inputs, respectively.

ABO015 d

pcoder under
shall have a

hbsolute value of at most 2-14 relative to full’Scale. This test only verifies the computational accuracy of

me along the
n output that
b measurable

hall be produced in the output of the decoder every 0.5 seconds, the time interval anjong position

ze = FALSE,

ne AudioSource node connected to one Sound node with default fields, except location, 1

sing CU1_Yx

as input. The sound position describes an arch at a distance of 2 meters from 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.

ABO16

The same as AB0O5 using CU4_Yx as input.

For sequences ABO11 to ABO16 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 AB011 to AB014 the electronic attachment to this part

of ISO/IEC

14496 provides reference output.
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Table 5-40 — AudioBIFS Test Bitstream

File Name ABO11 ABO012 ABO013 ABO14 ABO015 AB016
Supplier EPFL EPFL EPFL EPFL EPFL EPFL
Content BIFS BIFS BIFS BIFS BIFS BIFS
Bitstream from a source (url) Cul Ccu2 Cus cu4 Cul cu4

5.6.5 Audio

Switch

See also subclause 5.6.2.2. Conformance Test of the AudioSwitch node is not required for decoders at Level 1.

-

a8

5.6.5.1 BIF
None.
5.6.5.2 Pr

Testing the 4
sequence AB
between 400
the interval fr
ISO/IEC 144
value is not ¢
band extremi

5653 Au

AB031 Twaq

def

AudioDelay node inserting a delay of 7 seconds: Switching is performed at a rate of 40 Hz, fo

fro
cor

For sequence ABO31 the electronic attachment to this part of ISO/IEC 14496 provides both a normati

and a textual
reference eng

£ (P3N
1 1

[« $. Pt
< TICTUO LTTaracviciliolu

pcedure to Test Audio Node

AudioSwitch Scene shall be performed by calculating the absolute valué,of the DFT of
031 (second 7 to 8) described later. It is defined as the pass band of the ‘signal the freque
Hz and 1kHz. The full length DFT of the output samples is calculated and its absolute value
bm 0-sampling_rate/2, and the values are rescaled so that the peakvComponent is 1. To b
D6-1 audio systems decoder, the decoder shall provide an output such that the describg

ies) and not greater than -40 dB outside these two transition.bands.
dio BIFS Test Scenes

AudioSource nodes connected to one AudioSwitch node with default fields and to a So
ult fields (except spatialize at FALSE) using as inputs CUL directly and CU1 folloy

second 7 to second 8 in performafce time. The resulting output has a number ¢
esponding to the sampling rate.

oder or an equivalent.

Table 5-41
File Name AB031
Supplier EPFL
Content BIFS
Bitstream 1 from a source (url) CuU1l
Bitstream 2 from a source (url) Cul

the output
cy interval
is taken in
b called an
d absolute

reater than -20 dB in the two frequency intervals from 1-1.05_kHz and 380-400 Hz (5% of the pass

Iind2D with
ved by an
1 second,
f samples

e MP4 file

parametric source, to be eneaded by the decoder provider using the specific input CU and either the

5.6.6 Audio

Mix and Sampling Rate Conversion

See also subclause 5.6.2.2.

5.6.6.1

None.
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5.6.6.2 Procedure to Test AudioMix Node and SR conversion

Testing the AudioMix and SR conversion 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
described in the subclause “Sampling Rate conversion.”(subclause 5.6.2.3) Software is provided for performing this
verification procedure. To be called an ISO/IEC 14496-3 audio decoder, the decoder shall provide an output such
that the SNR level of the difference signal between the output of the decoder under test and the supplied reference
output quality shall be close in accuracy to the DAC that the signal is targeted for, i.e. according to the rule dB SNR
= 6 * (nbits -1), where nbits is the number of bits corresponding to the maximum bit depth of any of the signals
being so converted and/or composited. Close in accuracy means that this value shall be guaranteed at least for
integer ratios, and could be slightly less for non-integer ratios (like 16000 to 22050).

Sequences to be used for test are AB041 to AB044 described later.

5.6.6.3 udio BIFS Test Scenes

AB041 wo AudioSource nodes connected to one AudioMix node with default fields apd t© a $ound2D with
fault fields using CU2_Ya (8 kHz) and CU2_Yb (16 kHz) as inputs. Output is expected at 16 kHz. Levels
re setto 1 and O respectively, i.e. only the 8 kHz source is audible. Performance-stops after|5 seconds.

AB042 hree AudioSource nodes connected to one AudioMix node with default\fields and to a $ound2D with
fault fields using CU2_Ya (8 kHz), CU2_Yb (16 kHz) and CU2_Y¢€_(22.05 kHz) as inplits. Output is
pected at 22.05 kHz. Levels are set to 0.5 for the first two channels, and to O for the third. It is not

llowed to one of the two channels to terminate before the( other, i.e. the two chanpels shall be
nchronized on a sample per sample basis. Performance stops after 5 seconds.

ABO043, AB044 The same as AB041, AB042 with CU3 as input.

For sequemces 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 jnput CU and
either the reference encoder or an equivalent. For sequences AB041 to AB044 the electronic attachmaent to this part
of ISO/IEC| 14496 also provides reference output.

Table 5-42

File Name AB041 | AB042 | AB043 | AB044
Supplier EPFL EPFL EPFL EPHL
Content BIFS BIFS BIFS BIF$
Bitstream 1 from a source (url) cu2 cu2 Cus CuU3
Bitstream 2 from’aysource (url) Cu2 Ccu2 CuU3 CU!
Bitstream 3 from/a source (url) - cu2 - CuU3
Accuracy,efimixing among groups (phaseGroup) 0 0 0 0

5.6.7 AudlioFX

See also subclause 5.5.17

5.6.7.1 BIFS fields Characteristic

Restrictions on field values.

5.6.7.2 Procedure to Test AudioFX Node

The decoder is tested on functionality by comparing its output with a reference output supplied by the electronic
attachment to this part of ISO/IEC 14496 using the procedure described in the subclause “RMS Measurement.”
Software is provided for performing this verification procedure. To be called an ISO/IEC 14496-3 audio decoder, the
decoder shall provide an output such that the RMS level of the difference signal between the output of the decoder

under test and the supplied reference output is less than 2'15/sqrt(12). In addition, the difference signal shall have
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a maximum absolute value of at most 2-14 relative to full-scale. This test only verifies the computational accuracy
of an implementation.

5.6.7.3 Audio BIFS Test Scenes

AB101 One AudioSource node connected to one AudioFX node with Stripe orchestra and Score and to a
Sound2D node with default fields, using CU1

AB102 One AudioSource node connected to one AudioFX node with Stripe orchestra and Score and to a
Sound2D node with default fields, using CU4

For sequences AB101 and AB102 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 eithe[ the reference encoder or an equivalent. The electronic attachment to this part of ISO/IEC [14496 also
provides refefence output.

Table 5-43 — AudioBIFS Test Bitstream

File Name AB101 | AB102
Supplier EPFL | EPFL
Content Stripe | Stripe
Orchestra definition (orch) Stripe_|\"\Stripe
Score definition (score) Stripe-{ Stripe
Bitstream 1 from a source (url) cul Cu4

6 DMIF

6.1 Introdugtion

This clause defines compliance to ISO/IEC 14496:6-Delivery Multimedia Integration Framework (DMIF) standard in
2 steps: the gtatic review and the dynamic review of an implementation as defined in ISO/IEC 9646 Cdnformance
Testing standard. The static review requirements are specified in subclause 6.1 of this document in the form of
Protocol Implementation Conformance Statement (PICS) proforma. The abstract test cases used f¢r dynamic
review are dgscribed in subclause 6.2.

A PICS which conforms to this specification shall be technically equivalent to the 1ISO published PICS prpforma and
shall preserve the numbering and/ordering of the items in the ISO PICS proforma.

A PICS which conforms totthis part of ISO/IEC 14496 shall:

a) Describefan 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 thisSuUbcClause.

¢) 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 signaling 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.

6.2 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
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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 can also help the test operator or the test laboratory
to choose appropriate test cases to be executed.

6.2.1 Global statement of conformance

Table 6-1 0 DMIFE

Item Does the Condition for status Status | ISO/IEC 14496-6 | Implemented?
Number|| implementation reference Y=Ygs, N=No,
support ... nfa=not
applicable
Fu2 DS Required for all interactive c:m 13.1
operations only
Fu3 Q.2931 Required when ATM Q.2931 |c:m 13.3
(DMIF Extensions) |is used complemented with
DS
m. It is mandatory to support
c:m It is mandatory to support in specific instances

6.2.2 DMIF Signalling
6.2.2.1 DMIF Signalling Conformance

DMIF V1 ppecifies the DMIF Default Signalling;-Protocol, its messages and their mapping into Jarious native
network signalling protocols, such as ATM Q.2931 in case of ATM.

An implemgntation may be compliant with any or multiple actual DMIF Signalling protocols.
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6.2.2.2  Primitive support for DS
Table 6-2 O PICS for DMIF signaling PDU Support
Item Does the implementation ISO/IEC Condition Status Implemented?
support ... 14496-6 for the status Y=Yes, N=No,
reference n/a=not
applicable
Pdul DS_SessionSetupRequest 12.1.2.1 DS Protocol c.m
Pdu2 DS_SessionSetupConfirm 12.1.2.2 Pdul c.m
Pdu3 DS_SessionReleaseRequest 12.1.2.3 Pdul c.m
Pdu4 DS_SessionReleaseConfirm 12.1.2.4 Pdu3 c.m
Pdu5 Ub_berViCEI-\[[aCHHe(I{UES[ 1Z2.1.2.0 DS Frotocol c.m
Pdu6 DS_ServiceAttachConfirm 12.1.2.6 Pdu5 c.m
Pdu7 DS_ServiceDetachRequest 12.1.2.7 Pdu5 c.m
Pdu8 DS_ServiceDetachConfirm 12.1.2.8 Pdu7 c.m
Pdu9 DS_TransMuxSetupRequest 12.1.2.9 DS Protocol c.m
Pdul0 DS_TransMuxSetupConfirm 12.1.2.10 Pdu9 c/m
Pdull S _TransMuxReleaseRequest 12.1.2.11 Pdu9 c.m
Pdul2 PS_TransMuxReleaseConfirm 12.1.2.12 Pdull c.m
Pdul3 DS_ChannelAddRequest 12.1.2.13 DS Protocel c.m
Pdul4d DS_ChannelAddConfirm 12.1.2.14 Pdul8 c.m
Pdul5 DS_ChannelAddedRequest 12.1.2.15 DS Protocol c.m
Pdul6 DS_ChannelAddedConfirm 12.1.2.16 Pdul5 c.m
Pdul7? DS_ChannelDeleteRequest 12.1.2.17 Pdul5 c.m
Pdul8 DS_ChannelDeleteConfirm 12.1.2.18 Pdul7 c.m
Pdul9 DS TransMuxConfigRequest 12.1.2.19 DS Protocol c.m
Pdu20 DS_TransMuxConfigConfirm 12.1.2.20 Pdul9 c.m
Pdu2l DS_UserCommand 12.1.2.21 DS Protocol c.m
6.2.2.3 Parameter Support for DS Protocol
Table 6-3.0“Parameter Support for DS Session Messages
Iten Parameter ISO/IEC |Condition |Status Values allowed
14496-6 for the
reference status
DS_SessionSetupRequest
Par] dsmieeMessageHeader() 12.1.2.1 m see above
Parj networkSessionld 12.1.2.1 m same as Sessionld in|
subclause 4.3 of
1OUNECC Loo010-0
Par3 compatibilityDescriptor() 12.1.2.1 m see above
DS_SessionSetupConfirm
Par4 dsmccMessageHeader() 12.1.2.2 m see above
Par5 response 12.1.2.2 m see ISO/IEC 14496-6
subclause 11.2.7
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Table 6-3 0 Parameter Support for DS Session Messages (continued)

Item Parameter ISO/IEC |Condition |Status Values allowed
14496-6 for the
reference status
Par6 compatibilityDescriptor() 12.1.2.2 m see above
DS_SessionReleaseRequest
Par7 | dsmccMessageHeader() 12.1.2.3 m see above
Par8 networkSessionld 12.1.2.3 m same as Sessionld in
subclause 4.3 of
ISO/IEC 13818-6
Par9 reason 12.1.2.3 m see ISO/IEC 14496-6
DS_SessionReleaseConfirm
P4r10 | dsmccMessageHeader() 12.1.2.4 m see above
Paril response 12.1.2.4 m see ISO/IEC 14496-6
subglause 11.2.7
DS_ServiceAttachRequest
P4r1l2 | dsmccMessageHeader() 12.1.2.5 m see above
Par13 networkSessionld 12.1.2.5 m same as Sessionld in
subclause 4.3 of
ISO/IEC 13818-6
Parl4 serviceld 12.1.2.5 m see ISO/IEC 14496-6
subclause 11.3
P4r15 serviceNameLen 12.1.2.5 m 0x00 - Oxff
P4r16 serviceName 12.1.2.5 m see ISO/IEC 14496-6
subclause 10.3
Pari17 ddData() 12.1.2.5 m see ISO/IEC 14494-6
subclause 11.2.2
DS_ServiceAttachConfirm
P4r18 | dsmccMessageHeader() 12,1.2.6 m see above
Par19 response 12.1.2.6 m see ISO/IEC 14494-6
subclause 11.2.71
Par20 ddData() 12.1.2.6 m see ISO/IEC 14494-6
subclause 11.2.2
DS_ServiceDetachRequest
P4r21 | dsmccMessageHeader() 12.1.2.7 m see above
Par22 netwarkSessionld 12.1.2.7 m same as Sessionld in
subclause 4.3 of
ISO/IEC 13818-6
P4r23 serviceld 12.1.2.7 m see ISO/IEC 14496-6
subclause 11.3
Par24 reason 12.1.2.7 m see ISO/IEC 14496-6
subclause 11.2 4
DS_ServiceDetachConfirm
Par25 | dsmccMessageHeader() 12.1.2.8 m see above
Par26 response 12.1.1.8 m see ISO/IEC 14496-6
subclause 11.2.7
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Table 6-3 0 Parameter Support for DS Session Messages (continued)

ltem Parameter ISO/IEC |Condition |Status Values allowed
14496-6 for the
reference status
DS_TransMuxSetupRequest
Par27 | dsmccMessageHeader() 12.1.2.9 m see above
Par28 networkSessionld 12.1.2.9 m same as Sessionld in
subclause 4.3 of
ISO/IEC 13818-6
Par29 count 12.1.2.9 m 0x00 - Oxff
Par30 TAT 12.1.2.9 m see ISO/IEC 14496-6
Par3jL gosDescriptor() 12.1.2.9 m see ISO/IEC 14496-6
subclause 11:2,4
Par3p resources() 12.1.2.9 m see ISO/IEG.14496-6
subclause 11.2.3
DS_TransMuxSetupConfirm
Par3B | dsmccMessageHeader() 12.1.2.10 m See above
Par3p count 12.1.2.10 m 0x00 - Oxff
Par3p response 12.1.2.10 m see ISO/IEC 14496-6
subclause 11.2.7
Par3p resources() 12.1.2.10 m see ISO/IEC 14496-6
subclause 11.2.3
DS_TransMuxReleaseRequest
Par3f | dsmccMessageHeader() 12.1.2.11 m see above
Par3p networkSessionld 12.1.2.11 m same as Sessionld in
subclause 4.3 of
ISO/IEC 13818-6
Par3p count 12.1.2.1% m 0x00 - Oxff
Par4p TAT 12,1;211 m see ISO/IEC 14496-6
subclause 11.3
DS TransMuxReleaseConfirm
Par4ll | dsmccMessageHeader() 12.1.2.12 m see above
Par4p count 12.1.2.12 m 0x00 - Oxff
Par4B response 12.1.2.12 m see ISO/IEC 14496-6
subclause 11.2.7
DS_ChannelAddRequest
Pardpt | dsmccMessageHeader() 12.1.2.13 m see above
Pardp networkSessionld 12.1.2.13 m same as Sessionld in|
subclause 4.3 of
ISO/IEC 13818-6
Par4p serviceld 12.1.2.13 m see ISO/IEC 14496-6
SQ2UDLIAdUST L11.0
Pard7 count 12.1.2.13 m 0x00 - Oxff
Par48 CAT 12.1.2.13 m see ISO/IEC 14496-6
subclause 11.3
Par49 direction 12.1.2.13 m see ISO/IEC 14496-6
subclause 11.2.5
Par50 gosDescriptor() 12.1.2.13 m see ISO/IEC 14496-6

subclause 11.2.4

© ISO/IEC 2000 — All rights reserved



https://iecnorm.com/api/?name=bac3528f8a2949ce329915a5da908d39

ISO/IEC 14496-4:2000(E)

Table 6-3 0 Parameter Support for DS Session Messages (continued)

Item Parameter ISO/IEC |Condition |Status Values allowed
14496-6 for the
reference status
Par51 ddData() 12.1.2.13 m see ISO/IEC 14496-6
subclause 11.2.2
DS_ChannelAddConfirm
Par52 | dsmccMessageHeader() 12.1.2.14 m see above
Par53 count 12.1.2.14 m 0x00 - Oxff
Par54 response 12.1.2.14 m see ISO/IEC 14496-6
subclause 11.2.7
P4r55 TAT 212174 1] See ISO/NET 1449%-6
subclause 11:3
Par56 ddData() 12.1.2.14 m see ISO/IEE,14496-6
subclause'11.2.2
DS_ChannelAddedRequest
Par57 | dsmccMessageHeader() 12.1.2.15 m see above
P4r58 networkSessionld 12.1.2.15 m same as Sessionld in
subclause 4.3 of
ISO/IEC 13818-6
P4r59 serviceld 12.1.2.15 m see ISO/IEC 14496-6
subclause 11.3
P4r60 count 12.1.2.15 m 0x00 - Oxff
Par61 CAT 12.1.2.15 m see ISO/IEC 14496-6
subclause 11.3
P4r62 direction 12.1.2.15 m see ISO/IEC 14496-6
subclause 11.2.5
P4r63 gosDescriptor() 12.1.2.15 m see ISO/IEC 14496-6
subclause 11.2.4
Par64 TAT 12;4.2.15 m see ISO/IEC 14496-6
subclause 11.3
Par65 ddData() 12.1.2.15 m see ISO/IEC 14496-6
subclause 11.2.2
DS_ChannelAddedConfirm
Par66 | dsmccMessageHeader() 12.1.2.16 m see above
P4r67 count 12.1.2.16 m 0x00 - Oxff
Par68 response 12.1.2.16 m see ISO/IEC 14496-6
subclause 11.2.71
Par69 ddData() 12.1.2.16 m see ISO/IEC 14494-6
subclause 11.2.2
DS_ChannelDeleteRequest
Par70’ | dsmccMessageHeader() 12.1.2.17 m see above
Parrt retworkSessiontd 12423 1 same-as-Sessiortd in
subclause 4.3 of
ISO/IEC 13818-6
Par72 count 12.1.2.17 m 0x00 - Oxff
Par73 CAT 12.1.2.17 m see ISO/IEC 14496-6
subclause 11.3
Par74 reason 12.1.1.17 m see ISO/IEC 14496-6
subclause 11.2.6
DS_ChannelDeleteConfirm
Par75 | dsmccMessageHeader() 12.1.2.18 m see above
Par76 count 12.1.2.18 m 0x00 - Oxff
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Table 6-3 0 Parameter Support for DS Session Messages (continued)

Item Parameter ISO/IEC |Condition [Status Values allowed
14496-6 for the
reference status

Par77 response 12.1.2.18 m see ISO/IEC 14496-6

subclause 11.2.7
DS_TransMuxConfigRequest

Par78 | dsmccMessageHeader() 12.1.2.19 m see above

Par79 networkSessionlid 12.1.2.19 m same as Sessionld in
subclause 4.3 of
ISO/IEC 13818-6

Par8p €Ottt 124249 fr Ox00—0xft

Par8|L TAT 12.1.2.19 m see ISO/IEC 14496-6
subclause 11.3

Par8p ddData() 12.1.2.19 m see above

DS_TransMuxConfigConfirm

Par8B | dsmccMessageHeader() 12.1.2.20 m sSee’above

Par8p count 12.1.2.20 m 0x00 - Oxff

Par8p response 12.1.2.20 m see ISO/IEC 14496-6
subclause 11.2.7

DS_UserCommand

Par8p | dsmccMessageHeader() 12.1.2.21 m see above

Par8fr networkSessionld 12.1.2.21 m same as Sessionld in|
subclause 4.3 of
ISO/IEC 13818-6

Par8B count 12.1.2.21 m 0x00 - Oxff

Par8p CAT 12.1.2.21 m see ISO/IEC 14496-6
subclause 11.3

Parop ddData() 12.1.2.21 m see above
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6.2.2.4  Parameter support for DSM-CC User-to-Network Message Header
Table 6-4 0 DSM-CC User-to-Network Message Header Parameters
Item Parameter ISO/IEC Status Values allowed
13818-6
reference
Parl ProtocolDiscriminator 2 m Ox11
Par2 DsmccType 2 m 0x07
Par3 Messageld ISO/IEC 14496-6 m
Par4 Transactionld 2 m 0x00 - 0x03
Par5 AdaptationLength 2 m 0x00 - OxFF
Par6 MessageLength 2 m 0x0000-OxFFEE
Par7 DsmccAdaptationHeader 2.1 0
Par7.1 AdaptationType 2.1 c:m 0x01, 0x02
c0 0x80:0xFF
Par7.1.2 Reserved 211 c:m OXFF
Par7.1.3 CaSystemld 211 c:m (CA_system_ID
inSO/IEC 13818-1)
Par7.1.4 | ConditionalAccessLength 211 c:m TBA
Par7.1.5 | ConditionalAccesDataByte 211 c:m TBA
Par7.2 DsmccUserld 21.2 0
Par7.2.1 Reserved 2.1.2 c:m OxFF
Par7.2.2 Userld 2.1.2 c:m (values of clientld gr
serverld in U-N
session messages
6.2.2.5 Parameter support for DSM-CC Compatibility Descriptors

Table 6-5 0 DSM-CC Compatibility Descriptor Parameters

Item Parameter ISO/IEC | Status Values allowed
13818-6
reference
Parl CompatibiltyDescriptorLength 6.1 m 0x0000-0OxFFFF
Par2 DescriptorCount 6.1 m 0x0000-0xFFFF
Par3 DescriptorType 6.1 m 0x00 - 0x02
o] 0x40 - OxFF
Par4 DescriptorLength 6.1 m 0x00 - OxFF
Par5 SpecifierType 6.1 m 0x01
o] 0x80 - OXFF
Par6 SpecifierData 6.1 m 0x000000 - OXFFFFFF
Par7 Model 6.1 m 0x0000- OxFFFF
Par8 Version 6.1 m 0x0000- OxFFFF
Par9 SubDescriptorCount 6.1 m 0x00 - OxFF
Par10 SubDescriptor 6.1 m 0x00 - OxFF
Parl10.1 SubDescriptorType 6.1 m 0x00 - OxFF
Par10.2 SubDescriptorLength 6.1 m 0x00 - OxFF
Par10.3 Additionallnformation 6.1 m 0x00 - OxFF

6.2.3 Q.2931 Extensions for DMIF

This subclause holds when DMIF is operated over B-ISDN
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6.2.3.1  Primitive Support for Q.2931 Extension for DMIF

Commands are per ITU-T Recommendation Q.2931: 1995, B-ISDN User Network Interface Layer 3 Specificatoin
for Basic Call/Bearere Control.

6.2.3.2  Parameter Support for Q.2931 Extension for DMIF

The existing Q.2931 Parameters are supported in addition the extensions in Table 6-6 are used.

Table 6-6 0 Parameter Support for Q.2931 Extensions

ltem Parameter ITU-T Q.2931 Condition for | Status Values allowed
Reference the status
First Q.2931 SETUP
Parl BHLI Type TBA m 0xQ0
Par2 DMIF_SelectorByte 12.1.2.1 m ISO/IEC 14496-6,
subglause 12.4.5.1
Par3 neworkSessionld 12.1.2.1 m ISO/IEC 13818-6,
subclause 4.3
Par4 Octet7-8 12.1.2.1 m 0x0000
Subsequent Q.2931 SETUP
Parl BHLI Type TBA m 0x00
Par2 DMIF_SelectorByte 12.1.2.1 m ISO/IEC 14496-6,
subclause 12.4.5.1
Par3 neworkSessionld 12.1.2.1 m ISO/IEC 13818-6,
subclause 4.3
Par4 TAT 12.1.2.1 m 0x0000 — OXffff

6.3 The Conformance ATS
6.3.1 Genefal

6.3.1.1 Infroduction

This subclauge contains the conformance abstract test suites (ATSs) for the DMIF Signalling protocol gs specified
in the ISO/IEC 14496-6. A commen test method has been identified; with reference to it each ATS speciffes the test
coverage and the test cases. Each test case contains the test purpose, a preamble and the test procefdures. The
test procedurps are described.in text and use arrow graphs to specify the message exchanges.

6.3.1.2 Tept Method

For conformgnce(testing of the DMIF Signalling protocol, the Remote Test Method as defined in ISO/IEC 9646-1
and ISO/IEC P646+-2 is used. The characteristics of the Remote Test Method, shown in Figure 6-1, are ag 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).

e 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 broadcast network or a local
storage media). The Service Provider supports the protocol stacks and/or a core network for communication

between the LT and the Service elements in the SUT. The Upper Tester (UT) is located on the IUT and emulates
the operation of applications. The remote test method does not require an UT in the SUT. However, when there are
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functions available in the SUT that can control the upper interface of the IUT, they should be used. In these cases,
the test co-ordination procedure (TCP) between the LT and the UT is necessary. The UT and the TCP, therefore,
are indicated in dotted lines in Figure 6-1.

6.3.2 AT
6.3.2.1
6.3.2.1.1
Figure 6-2

The UT is
6 of this IS

Test System SUT
TCP 5 uT
LT ...........................................................
< | IUT
(DMIF)
PDUs
PCO
Y
Service Provider

Figure 6-1 0 The Remote Test Method
5 for DS
Generic ATS for DS

Generic Test Environment
shows the function and role of the LT and the SUT in the test environment.

required only in some test case., . The DMIF-Application Interface (DAI), whose semantic is ¢
D/IEC 14496, is used as the interface between UT and IUT.

Lower Tester SUT
Upper

Tester

.................. B DAI
v

PDUs UT

——(DMTF)
—+— PCO

e

Figure 6-2 O The test method for the DMIF Signalling test environment
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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 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 Lower Tester transmits and examines DS protocol messages in and out of the IUT. That is, the LT sends DS
protocol messages requests and waits for the corresponding confirmations from the IUT. In some cases the LT
waits for indications from the IUT and provides the corresponding responses. The DMIF Protocol Emulator can also
generate invalid/inopportune messages to test the IUT’s error handling capability

The PCO is represented by the DS protocol messages at the LT.

6.3.2.1.2 Test Cases

6.3.2.1.2.1 DMIF Session primitives
Table 6-7 O DMIF Session Primitives Test Cases
Tpst Case # Test Case Names Reference to ISONEC 14496-6
1 Setting up a Session (originating side) 12.1.2.1,12.1.2.2
2 Setting up a Session (destination side) | 12.1.2.1, 12,1(2;2
3 Releasing a Session (originating side) 12.1.2.3, 12124
4 Releasing a Session (destination side) | 12.1.2.3,.12.1.2.4
6.3.2.1.2.1.1| Test Case 1 - Setting up a Session (originating_side)

Test Purpose:

Verify that a [Session Setup procedure is correctly performed at the originating side. This includes alsq a Service
Attach procedure.

Test Preamblle:

g) The UT requests through a DA_ServiceAttach(IN) to create a new service

r) The service is located at the LT

s) The SUT|knows how to contactthe LT

Test Procedlire:

17 UT passgs a DA_ServiceAttach(IN) to the IUT

18 IUT sendp &r'DS_SessionSetupRequest’ message

19 LT responds with a ‘DS_SessionSetupConfirm’ message

20 IUT sends a ‘DS_ServiceAttachRequest’ message

21 LT responds with a ‘DS_ServiceAttachConfirm’ message

22 IUT passes a DA_ServiceAttach(OUT) back to the UT

144
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LT

DS SessionSetupRequest

S SessionSetupConfirm

DS_ServiceAttachRequest

DS ServiceAttachConfirm

ISO/IEC 14496-4:2000(E)

IuT uT
DA_ServiceAttach(IN)
L

Test Verdifct:

Pass the test if the response to UT is:

Figure 6-3 0 Session Setup Origination side

Table 6-8 0 Session Setup Origiffation Test Cases

DA _ServiceAttach(OUT)

Conditions

Observations

DA_ServigeAttach(IN) was valid
DS_SessipnSetupConfirm had response OK
DS_ServigeAttachConfirm had response OK

DS_SeéssionSetupRequest has been originated cdnsistently

DS ServiceAttachRequest has been originated cdnsistently
DA_ServiceAttach(OUT) has been generated comsistently with
response OK T

DA_ServigeAttach(IN) was valid
DS_SessipnSetupConfirm had response Ok
DS_ServigeAttachConfirm had response not OK

DS_SessionSetupRequest has been originated cdnsistently
DS_ServiceAttachRequest has been originated cdnsistently

DA_ServiceAttach(OUT) has been generated comsistently with
response not OK and a Session Release procedure has been
initiated

DA_ServigeAttach(IN) was valid
DS_SessipnSetupConfirm/had response not OK

DS_SessionSetupRequest has been originated cdnsistently
DS_ServiceAttachRequest has not been originate

DA_ServiceAttach(OUT) has been generated comsistently with
response not OK

DA_ServigeAttach(IN) was not valid

DS_SessionSetupRequest has not been originateg

DA_ServiceAttach(OUT) has been generated comsistently with
response not OK

6.3.2.1.2.1.2 Test Case 2 - Setting up a Session (destination side)

Test Purpose:

Verify that a Session Setup procedure is correctly performed at the destination side.

Test Preamble:

t) The LT knows how to contact the SUT
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Test Procedure:
23 LT sends a ‘DS_SessionSetupRequest’ message.

24 1UT responds with a ‘DS_SessionSetupConfirm’ message

LT IuT

DS_SessionSetupReqguest

\

DS_SessionSetupConfirm

L e

Figure 6-4 O Session Setup Destination_side
Test Verdict

Pass the test|if the response to LT is:

Table 6-9 O Session Setup;Destination Test Cases

donditions Observations
0OS_SessionSetupRequest was valid DS_SessionSetupConfirm has response OK
OS_SessionSetupRequest was notvalid | DS_SessionSetupConfirm has response NOT O

6.3.2.1.2.1.3| Test Case 3 - Releasing a Session (originating side)
Test Purpose:

Verify that a $ession Release:procedure is correctly performed at the originating side. This includes als® a Service
Detach procedure.

Test Preamblle:

u) The UT requests through a DA ServiceDetach(IN) to detach a service

v) The service was existing and operating at the LT, over an existing session
Test Procedure:

25 UT passes a DA_ServiceDetach(IN) to the IUT

26 IUT sends a ‘DS_ServiceDetachRequest’ message

27 LT responds with a ‘DS_ServiceDetachConfirm’ message

28 IUT sends a ‘DS_SessionReleaseRequest’ message
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29 LT responds with a ‘DS_SessionReleaseConfirm’ message

30 IUT passes a DA_ServiceDetach(OUT) back to the UT

LT

DS_ServiceDetachRegquest

S ServiceDetachConfirm

IuT uT
DA_ServiceDetach(IN)
PR

Test Verdifct:

Pass the tgst if the response to UT is:

o
DS _SessionReleaseRequest

S SessionReleaseConfirm

Figure 6-5 0 Session Release Origination side

Table 6-10 OO Session Release Origination Test Cases

DA_ServiceDetach(OUT)

Conditions

Observations

DA_ServigeDetach(IN) was valid
DS_ServigeDetachConfirm had response OK
DS_SessipnReleaseConfirm had response OK

DS_ServiceDetachRequest has been originated
DS_SessionReleaseRequest has been originate

DA_ServiceDetach(OUT) has been generate
with response OK

consistently
d consistently
1 consistently

DA_ServigeDetach(IN) was valid
DS_ServigeDetachConfirm hadresponse OK

DS_SessipnReleaseConfirm_had response not OK

DS_ServiceDetachRequest has been originated
DS_SessionReleaseRequest has been originate

DA_ServiceDetach(OUT) has been generate
with response OK

consistently
d consistently
1 consistently

DA_ServigeDetach(IN)was valid
DS_ServigeDetachConfirm had response not OK

DS_ServiceDetachRequest has been originated
DS_SessionReleaseRequest has not been origir

DA_ServiceDetach(OUT) has been generate
with response not OK

consistently
ated
1 consistently

DA_ServigteDetach(IN) was not valid

DS_ServiceDetachRequest has not been origina

ted

DA_ServiceDetach(OUT) has been generated consistently

with response not OK

6.3.2.1.2.1.4

Test Purpose:

Test Case 4 - Releasing a Session (destination side)

Verify that a Session Release procedure is correctly performed at the destination side.

Test Preamble:

w) The session was existing and operating between SUT and LT
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Test Procedure:

31 LT sends a ‘DS_SessionReleaseRequest’ message.

32 1UT responds with a ‘DS_SessionReleaseConfirm’ message

Test Verdict

Pass the test

LT

DS _SessionRel easeRequest

uT

if the response to LT is:

Figure 6-6 0 Session Release Destination side

Table 6-11 O Session Release Destination Test Cases

\

DS _SessionReleaseConfirm

Conditions Observations
DY SessionReleaseRequest was valid DS_SessionReleaseConfirm has response OK
DY SessionReleaseRequest was notwvalid | DS_SessionReleaseConfirm has response NOT [OK
6.3.2.1.2.2 DMIF Service Primitives
Table 6-12 0 DMIF DAI Service Primitives Test Cases
Test Case # Test Case Names Reference to ISO/IEC 14496-6
1 Attaching a Service (originating side) 12.1.2.5,12.1.2.6
2 Attaching a Service (destination side) 12.1.2.5,12.1.2.6
3 Detaching a Service (originating side) 12.1.2.7,12.1.2.8
4 Detaching a Service (destination side) | 12.1.2.7,12.1.2.8
6.3.2.1.2.2.1 Test Case 1 - Attaching a Service (originating side)

Test Purpose:

Verify that a Service Attach procedure is correctly performed at the originating side.

Test Preamble:

X) The UT requests through a DA_ServiceAttach(IN) to create a new service

y) The service is located at the LT
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z) A Session with the LT is already existing and operating
Test Procedure:
33 UT passes a DA_ServiceAttach(IN) to the IUT
34 IUT sends a ‘DS_ServiceAttachRequest’ message
35 LT responds with a ‘DS_ServiceAttachConfirm’ message

36 IUT passes a DA_ServiceAttach(OUT) back to the UT

LT IUT uT
DA_ServiceAttach(IN)
P

DS _ServiceAttachRequest

S ServiceAttachConfirm
DA Secantxh(OUT)

Figure 6-7 O Service Attach Origination side
Test Verdict:

Pass the tgst if the response to UT is:

Table 6-13 O Service Attach Origination Test Cases

Conditions Observations
DA_ServigeAttach(IN) was valid DS_ServiceAttachRequest has been originated cdnsistently
DS_ServigeAttachConfirm had response OK DA_ServiceAttach(OUT) has been generated consistently with

response OK

DA_Servi¢eAttach(IN) was valid DS_ServiceAttachRequest has been originated cdnsistently

DS_ServiteAttachCaonfirm had response not OK | DA ServiceAttach(OUT) has been generated cansistently with
response not OK

DA_ServiceAttach(IN) was not valid DS_ServiceAttachRequest has not been originated

DA_ServiceAttach(OUT) has been generated consistently with
response not OK

6.3.2.1.2.2.2 Test Case 2 - Attaching a Service (destination side)
Test Purpose:

Verify that a Service Attach procedure is correctly performed at the destination side.
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Test Preamble:

aa) A session is existing and operating between SUT and LT
Test Procedure:

37 LT sends a ‘DS_ServiceAttachRequest’ message.

38 IUT responds with a ‘DS_ServiceAttachConfirm’ message

LT uT

DS _ServiceAttachRequest

\

DS _ServiceAttachConfirm

L e

Figure 6-8 O Service Attach Destination side
Test Verdict

Pass the test|if the response to LT is:

Table 6-14 O Service Attach Destination Test Cases

Conditions Observations
DY ServiceAttachRequest was-valid DS_ServiceAttachConfirm has response OK
DS ServiceAttachRequest was not valid DS_ServiceAttachConfirm has response NOT O

6.3.2.1.2.2.3| Test Casge 3.~ Detaching a Service (originating side)
Test Purpose:

Verify that a $ervice Detach procedure is correctly performed at the originating side.

Test Preamble:

bb) The UT requests through a DA_ServiceDetach(IN) to detach a service

cc) The service was existing and operating at the LT, over an existing session
Test Procedure:

39 UT passes a DA_ServiceDetach(IN) to the IUT

40 IUT sends a ‘DS_ServiceDetachRequest’ message

41 LT responds with a ‘DS_ServiceDetachConfirm’ message
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42 |UT passes a DA_ServiceDetach(OUT) back to the UT

LT IUT uT
DA_ServiceDetach(IN)
PR

DS _ServiceDetachRegquest

S ServiceDetachConfirm

DA_ServiceDetach(OUT)

Figure 6-9 O Service Detach Origination\side

Test Verdict:

Pass the tgst if the response to UT is:

Table 6-15 O Service Detach.Origination Test Cases

Conditions Obsgervations

DA_ServigeDetach(IN) was valid DS_ServiceDetachRequest has been originated cpnsistently

DS_ServigeDetachConfirm had response OK DA_ServiceDetach(OUT) has been generated cgnsistently with
response OK

DA_ServigeDetach(IN) was valid DS_ServiceDetachRequest has been originated cpnsistently

DS_ServigeDetachConfirm had response-not OK | DA_ServiceDetach(OUT) has been generated cdnsistently with
response not OK

DA_ServigeDetach(IN) was not valid DS_ServiceDetachRequest has not been originatgd

DA_ServiceDetach(OUT) has been generated cgnsistently with
response not OK

6.3.2.1.2.2{4 Test'Case 4 - Detaching a Service (destination side)

Test Purppse:

Verify that a Service Detach procedure is correctly performed at the destination side.
Test Preamble:

dd) The service was existing and operating between SUT and LT

Test Procedure:

43 LT sends a ‘DS_ServiceDetachRequest’ message.

44 |UT responds with a ‘DS_ServiceDetachConfirm’ message
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LT luT uTt
DA_ServiceDetach(IN)
P

DS_ServiceDetachRequest

S ServiceDetachConfirm

DA_ServiceDetach(OUT)

Figure 6-10 O Service Detach Destination side
Test Verdict

Pass the test|if the response to LT is:

Table 6-16 O Service Detach Destination Test Cases

(@)

onditions Obseryvations
S_ServiceDetachRequest was valid DS ‘ServiceDetachConfirm has response OK
0OS_ServiceDetachRequest was not valid |.DSYServiceDetachConfirm has response NOT QK

O

6.3.2.1.2.3 DMIF Transmux primitives

Table 6-17.L DMIF Transmux Primitives Test Cases

Tlest Case # Test Case Names Reference to ISO/IEC 14496-6
1 Setting:up a Transmux (originating side) 12.1.2.9,12.1.2.10
2 Setting up a Transmux (destination side) | 12.1.2.9, 12.1.2.10
3 Releasing a Transmux (originating side) 12.1.2.11,12.1.2.12
4 Releasing a Transmux (destination side) | 12.1.2.11, 12.1.2.12

6.3.2.1.2.3.1 | \Test Case 1 - Setting up a Transmux (originating side)

Test Purpose:

Verify that a Transmux Setup procedure is correctly performed at the originating side. This includes also a Channel
Add procedure.

Test Preamble:
ee) The UT requests through a DA_ChannelAdd(IN) to add a new channel to a service

ff) The service is located at the LT, and is already existing and operating
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Test Procedure:

45

46

47

48

49

50

UT passes a DA_ChannelAdd(IN) to the IUT

IUT sends a ‘DS_TransmuxSetupRequest’ message

LT responds with a ‘DS_TransmuxSetupConfirm’ message
IUT sends a ‘DS_ChannelAddedRequest’ message

LT responds with a ‘DS_ChannelAddedConfirm’ message

IUT passes a DA_ChannelAdd(OUT) back to the UT

LT IUT uT
DA_Channel Add(IN)
it

DS TmuxSetupRequest

S_TmuxSetupConfirm

DS _Channel AddedRequest

S Channel AddedConfirm

Figure6:11 O Transmux Setup Origination side

Test Verdifct:

Pass the tgst if the response to/UT is:
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Table 6-18 O Transmux Setup Origination Test Cases

Conditions Observations

DA _ChannelAdd(IN) was valid DS_TransmuxSetupRequest has been originated consistently

DS_TransmuxSetupConfirm had response OK DS_ChannelAddedRequest has been originated consistently

DS_ChannelAddedConfirm had response OK DA_ChannelAdd(OUT) has been generated consistently with
response OK

DA _ChannelAdd(IN) was valid DS_TransmuxSetupRequest has been originated consistently

DS_TransmuxSetupConfirm had response OK DS_ChannelAddedRequest has been originated consistently

DS_ChannelAddedConfirm had response not OK | DA_ChannelAdd(OUT) has been generated consistently with
response not OK and a Transmux Release procedure has
been initiated

DA_ChannelAdd(IN) was valid DS TransmuxSetupRequest has been originated consistently
DS_TransmuixSetupConfirm had response not OK | DS_ChannelAddedRequest has not been originated

DA_ChannelAdd(OUT) has been generated ©onsigtently with
response not OK

DA_ChannelpAdd(IN) was not valid DS_TransmuxSetupRequest has not been’originatgd

DA_ChannelAdd(OUT) has been gehérated consigtently with
response not OK

6.3.2.1.2.3.2| Test Case 2 - Setting up a Transmux (destination side)
Test Purpose:
Verify that a Transmux Setup procedure is correctly performed at the destination side.
Test Preamblle:

gg) A servicelis existing and operating between SUT and KT

Test Proceduire:

51 LT sendgla ‘DS_TransmuxSetupRequest’ message.

52 1UT responds with a ‘DS_TransmuxSetupConfirm’ message

LT IUT

DS_TransmuxSetupRequest

S

DS TransmuxSetupConfirm

L m—

Figure 6-12 00 Transmux Setup Destination side
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Pass the test if the response to LT is:

6.3.2.1.2.3.3

ISO/IEC 14496-4:2000(E)

Table 6-19 O Transmux Setup Destination Test Cases

Conditions

Observations

DS_TransmuxSetupRequest was valid

DS_TransmuxSetupConfirm has response OK

DS_TransmuxSetupRequest was not valid

DS_TransmuxSetupConfirm has response NOT OK

Test Case 3 - Releasing a Transmux (originating side)

Test Purppse:

Verify that

Service Ddtach procedure.

Test Preamble:

hh) The U]

i) The ch

Test Procédure:

53

54

55

56

57

58

UT pagses a DA_ChannelDelete(IN) to the IUT

IUT sepds a ‘DS_ChannelDeleteRequest’ message

LT responds with a ‘DS_ChannelDeleteConfirm’ message
IUT sepds a ‘DS_TransmuxReleaseRequest message

LT responds with a ‘DS_TransmuxReleaseConfirm’ message

IUT passes a DA_ChannelDelete(QUT) back to the UT

a Transmux Release procedure is correctly performed at the originating side, -This in

[ requests through a DA_ChannelDelete(IN) to delete a channel

annel was existing and operating between the SUT and the LT, over an existing Transmux
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LT lUT uT
DA_ChannelDelete(IN)

JE————
DS_Channel DeleteRequest

S Channel DeleteConfirm

DS_TmuxReleaseRequest
—

S TmuxReleaseConfirm
A Chemebee(OUT)

Figure 6-13 0 Transmux Release Origination'side
Test Verdict

Pass the test|if the response to UT is:

Table 6-20 0 Transmux Release.Origination Test Cases

Conditions Observations

DA_ChannelDelete(IN) was valid DS_ChannelDeleteRequest has been originated
DS_ChannelDeleteConfirm had response OK consistently

DS_TransmujxReleaseConfirm had response OK DS_TransmuxReleaseRequest has been [originated

consistently

DA_ChannelDelete(OUT) has been generated cpnsistently
with response OK

DA_ChannelDelete(IN) was valid DS_ChannelDeleteRequest has been originated
DS_ChannelDeleteConfirm had response OK consistently
DS_TransmuxReleaseConfirm had response not OK | DS_TransmuxReleaseRequest has been |originated
consistently
DA_ChannelDelete(OUT) has been generated cpnsistently
with response OK

DA_Channelelete(N) was valid DS_ChannelDeleteRequest has been originated

DS_ChannelDeleteConfirm had response not OK consistently
DS_TransmuxReleaseRequest has not been originated

DA_ChannelDelete(OUT) has been generated consistently
with response not OK

DA_ChannelDelete(IN) was not valid DS_ChannelDeleteRequest has not been originated

DA_ChannelDelete(OUT) has been generated consistently
with response not OK

6.3.2.1.2.3.4 Test Case 4 - Releasing a Transmux (destination side)
Test Purpose:

Verify that a Transmux Release procedure is correctly performed at the destination side.
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Test Preamble:
i)  The Transmux was existing and operating between SUT and LT
Test Procedure:
59 LT sends a ‘DS_TransmuxReleaseRequest’ message.

60 IUT responds with a ‘DS_TransmuxReleaseConfirm’ message

LT lUT

DS TransmuxReleaseRequest

\

DS TransmuxReleaseConfirm

L m—

Figure 6-14 O Transmux Release Destination side
Test Verdict:

Pass the test if the response to LT is:

Table 6-24.10 Transmux Release Destination Test Cases

Conitions Observations
DS_[rransmuxReleaseReguest was valid DS_TransmuxReleaseConfirm has response OH
DS_[rransmuxReleaseRequest was not valid | DS_TransmuxReleaseConfirm has response NOT OK

6.3.2.1.2.4 DMIF Channel Primitives

Table 6-22 0 DMIF DAI Service Primitives Test Cases

Test Case # | Test Case Names Reference to ISO/IEC 14496-6

1 Adding a Channel (originating side) 12.1.2.13,12.1.2.14,12.1.2.15,12.1.2.16
2 Adding a Channel (destination side) 12.1.2.13,12.1.2.14, 12.1.2.15, 12.1.2.16
3 Deleting a Channel (originating side) 12.1.2.17,12.1.2.18

4 Deleting a Channel (destination side) | 12.1.2.17,12.1.2.18

6.3.2.1.2.4.1 Test Case 1 - Adding a Channel (originating side)
Test Purpose:

Verify that a Channel Add procedure is correctly performed at the originating side.
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Test Preamble:

kk) The UT requests through a DA_ChannelAdd(IN) to add a new channel
I) A Transmux with the LT is already existing and operating

Test Procedure:

61 UT passes a DA_ChannelAdd(IN) to the IUT

62 IUT sends a ‘DS_ChannelAddRequest’ message

63 LT responds with a ‘DS_ChannelAddConfirm’ message

64 IUT passgs a DA_ChannelAdd(OUT) back to the UT

LT IUT uT
DA_Channel Add(IN)
i ttishistiuia 2

DS_Channel AddRequest

S ChannelAddConfirm
PAChamaAdeD

Figure 6-15 O Channel Add Origination side
Test Verdict

Pass the test|if the response toUT is:

Table 6-23 0 Channel Add Origination Test Cases

Conditions Observations

DA_ChannelAdd(iN) was valid DS_ChannelAddRequest has been originated consistently

DS_ChannelpddConfirm had response OK DA ChannelAdd(OUT) has been generated consisjently with
response OK

DA_ChannelAdd(IN) was valid DS_ChannelAddRequest has been originated consistently

DS_ChannelAddConfirm had response not OK | DA_ChannelAdd(OUT) has been generated consistently with
response not OK

DA_ChannelAdd(IN) was not valid DS_ChannelAddRequest has not been originated

DA_ChannelAdd(OUT) has been generated consistently with
response not OK
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6.3.2.1.2.4.2 Test Case 2 - Adding a Channel (destination side)

Test Purpose:

Verify that a Channel Add procedure is correctly performed at the destination side.
Test Preamble:

mm) A Transmux is existing and operating between SUT and LT

Test Procedure:

65 LT sends a ‘DS_ChannelAddRequest’ message.

66 IUT regponds with a ‘DS_ChannelAddConfirm’ message

LT uT

DS _Channel AddRequest

\

DS_ChanneAddConfirm

Figure 6-16 Ox\Service Attach Destination side
Test Verdict:

Pass the test if the response to LT is:

Table 6-24 O Service Attach Destination Test Cases

Conditions Observations

DS_ChannelAddRequest was valid DS_ChannelAddConfirm has response OK

DS_ChannelAddRequest was not valid | DS_ChannelAddConfirm has response NOT OK

6.3.2.1.2.413~" Test Case 3 - Deleting a Channel (originating side)

Test Purpose:

Verify that a Service Detach procedure is correctly performed at the originating side.
Test Preamble:

nn) The UT requests through a DA_ChannelDelete(IN) to delete a channel

00) The channel was existing and operating at the LT, over an existing Transmux
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Test Procedure:

67 UT passes a DA_ChannelDelete(IN) to the IUT

68 IUT sends a ‘DS_ChannelDeleteRequest’ message

69 LT responds with a ‘DS_ChannelDeleteConfirm’ message

70 IUT passes a DA_ChannelDelete(OUT) back to the UT

LT UT UuT
DA_ChannelDelete(IN)
P

DS_ChannelDeleteRequest

S ChannelDeleteConfirm

DA _Channel Delete(OUT)

Figure 6-17 0 Channel Pelete Origination side
Test Verdict

Pass the test|if the response to UT is:

Table 6-25{d Channel Delete Origination Test Cases

Conditions Observations

DA_ChannelDelete(IN) was valid DS_ChannelDeleteRequest has been originated congistently

DS_ChannelDeleteConfirm had,response OK DA_ChannelDelete(OUT) has been generated consigtently with
response OK

DA _ChannelDelete(IN) was valid DS_ChannelDeleteRequest has been originated consistently

DS_ChanneleleteConfirm had response not OK | DA_ChannelDelete(OUT) has been generated consigtently with
response not OK

DA_Channelpelete(IN) was not valid DS_ChannelDeleteRequest has not been originated

DA ChanmetDetete{OUT) has beenmrgenerated Tonsistently with
response not OK

6.3.2.1.2.4.4 Test Case 4 - Deleting a Channel (destination side)

Test Purpose:

Verify that a Channel Delete procedure is correctly performed at the destination side.
Test Preamble:

pp) The channel was existing and operating between SUT and LT
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Test Procedure:

71 LT sends a ‘DS_ChannelDeleteRequest’ message.

72 IUT responds with a ‘DS_ChannelDeleteConfirm’ message

LT luT

DS_Channel DeleteRequest

\

DS _ChannelDeleteConfirm

L e

Figure 6-18 0 Channel Delete Destination side

Test Verdifct:

Pass the tg

st if the response to LT is:

Table 6-26 0 Channel Delete Destination Test Cases

¢onditions Observations
DS _ChannelDeleteRequest was valid DS_ChannelDeleteConfirm has response OK
S_ChannelDeleteRequestiwas not valid | DS_ChannelDeleteConfirm has response NOT QK

6.3.2.1.3

6.3.2.2

6.3.2.2.1

The test e

Test Coverage
Specific AFS:for DS over ATM

TestsEnvironment

virohment described in subclause 6.3.2.1 is valid.
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6.3.2.2.2 Test Cases

6.3.2.2.2.1 DMIF Session primitives
Table 6-27 0 DMIF Session Primitives Test Cases
Test Case # Test Case Names Reference to ISO/IEC 14496-6

1 Setting up a Session (originating side) 12.1.2.1,12.1.2.2,12.45.1

2 Setting up a Session (destination side) | 12.1.2.1, 12.1.2.2,12.4.5.1

3 Releasing a Session (originating side) 12.1.2.3,12.1.2.4,12.4.5.2

4 Releasing a Session (destination side) | 12.1.2.3,12.1.2.4,12.4.5.2
6.3.2.2.2.1.1| Test Case 1 - Setting up a Session (originating side)

Test Purpose:

Verify that a

Attach procedure.

Test Preamblle:

qq) The UT r
rr) The servi

ss) The SUT

Test Proceduire:

73

74

75

76

77

78

162

pguests through a DA_ServiceAttach(IN) to create a new service
Ce is located at the LT

knows how to contact the LT

UT passds a DA_ServiceAttach(IN) to the IUT

IUT sendp a ‘Q.2931 SETUP’ with BHLI message

LT responds with a ‘Q2931 CONNECT: méssage

IUT sendp a ‘DS_ServiceAttachRequest’ message

LT responds with a ‘DS_SepviceAttachConfirm’ message

IUT passgs a DA_ServiceAttach(OUT) back to the UT

Session Setup procedure is correctly performed at the originating side. This includes alsq a Service
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LT

Q.2931 SETUP

2931 CONNECT

DS_ServiceAttachRequest

ISO/IEC 14496-4:2000(E)

lUT Ut

DA_ServiceAttach(IN)
P

<

Test Verdilct:

Pass the tg

st if the response to UT is:

S ServiceAttachConfirm

Figure 6-19 O Session Setup with Q.2931 Origination side

Table 6-28 0 Session Setup with Q:2931 Origination Test Cases

Conditiong Obsepvations

DA_ServicgAttach(IN) was valid Q.2931 SETUP has been originated consistently

Q.2931 CONNECT had response OK DS_ServiceAttachRequest has been originated corjsistently

DS_ServicpAttachConfirm had response OK DA_ServiceAttach(OUT) has been generated consistently with
response OK

DA_ServicgAttach(IN) was valid Q.2931 SETUP has been originated consistently

Q.2931 CONNECT had response OK DS_ServiceAttachRequest has been originated corjsistently

DS_Servic

b AttachConfirm had response not OK

DA_ServiceAttach(OUT) has been generated co
response not OK and a Session Release proced
initiated

sistently with
iIre has been

DA_Servic
Q.2931 Cd

eAttach(IN) was valid
NNECT had.response not OK

Q.2931 SETUP has been originated consistently
DS_ServiceAttachRequest has not been originated

DA_ServiceAttach(OUT) has been generated corn
response not OK

sistently with

DA_Servic

e Attach(IN) was not valid

Q.2931 SETUP has not been originated

NA L O

o H A 44 la +aal
DA STTVILTATALUITTUU T ) TTdS UTTTT yTtiicTattu T Ul

response not OK

sistently with

6.3.2.2.2.1

2

Test Purpose:

Test Case 2 - Setting up a Session (destination side)

Verify that a Session Setup procedure is correctly performed at the destination side.

Test Preamble:

tt) The LT knows how to contact the SUT
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Test Procedure:
79 LT sends a ‘Q.2931 SETUP’ message.

80 IUT responds with a ‘Q.2931 CONNECT’ message

LT IuT
Q.2931 SETUP
Q.2931 CONNECT

| ome=

Figure 6-20 0 Session Setup with Q.2931 Destination side
Test Verdict

Pass the test|if the response to LT is:

Table 6-29 O Session Setup with Q.2931 Destination Test Cases

Conditions Observations
Q.2931 SETUP was valid Q.2931 CONNECT has response OK
Q.2931 SETUP was not valid Q12931 CONNECT has response NOT OK

6.3.2.2.2.1.3| Test Case 3 - Releasing a Session (originating side)
Test Purpose:

Verify that a $ession Release procedure is correctly performed at the originating side. This includes als® a Service
Detach procedure.

Test Preamblle:

uu) The UT requests-through a DA_ServiceDetach(IN) to detach a service

vv) The service.was existing and operating at the LT, over an existing session

Test Procedure:

81 UT passes a DA_ServiceDetach(IN) to the IUT

82 IUT sends a ‘DS_ServiceDetachRequest’ message

83 LT responds with a ‘DS_ServiceDetachConfirm’ message

84 |IUT sends a ‘Q.2931 RELEASE' message

85 LT responds with a ‘Q.2931 RELEASE COMPLETE’ message

86 IUT passes a DA_ServiceDetach(OUT) back to the UT
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IlUT uT

DA _ServiceDetach(IN)
T

Test Verdifct:

Pass the test if the response to UT is:

Q.2951 RELEASE

L

2931 RELEASE COMPL
» W

Figure 6-21 O Session Release with Q.2981Origination side

Table 6-30 0 Session Releasé with Q.2931 Origination Test Cases

Condition

vJ

Observations

DA_ServiceDetach(IN) was valid
DS_ServiceDetachConfirm had response Ok

Q.2931 RHLEASE COMPLETE had response OK

DS_ServiceDetachRequest has been
consistently
Q.2931 RELEASE has been originated consis

DA_ServiceDetach(OUT) has been generate
with response OK

originated

tently
[l consistently

DA_ServiceDetach(IN) was valid
DS_ServiceDetachConfirm/had response OK

Q.2931 RHLEASE COMRLETE had response not OK

DS_ServiceDetachRequest has been
consistently
Q.2931 RELEASE has been originated consig

DA_ServiceDetach(OUT) has been generate
with response OK

originated

tently
I consistently

DA_ServiceDetach(IN) was valid

DS_ServiceRetachConfirm had response not OK

DS_ServiceDetachRequest has been
consistently

originated

Q2931 REI EASE has not heen nriginmnd

DA_ServiceDetach(OUT) has been generated consistently

with response not OK

DA_ServiceDetach(IN) was not valid

DS_ServiceDetachRequest has not been originated
DA_ServiceDetach(OUT) has been generated consistently

with response not OK

6.3.2.2.2.1.4

Test Purpose:

Test Case 4 - Releasing a Session (destination side)

Verify that a Session Release procedure is correctly performed at the destination side.
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Test Preamble:

ww) The session was existing and operating between SUT and LT
Test Procedure:

87 LT sends a ‘Q.2931 RELEASE' message.

88 IUT responds with a ‘Q.2931 RELEASE COMPLETE’ message

LT IUT
Q.2931 RELEASE
Q.2931 RELEASE COMPLETE

| mmeeeg

Figure 6-22 O Session Releaseswith Q.2931 Destination side
Test Verdict

Pass the test|if the response to LT is:

Table 6-31 00 Session Release with Q.2931 Destination Test Cases

o

onditions Observations
@.2931 RELEASE waswalid Q.2931 RELEASE COMPLETE has response OK
Q.2931 RELEASE was not valid | Q.2931 RELEASE COMPLETE has response NOT OK

6.3.2.2.2.2 DMIE'Service Primitives

The test casds.@éscribed in subclause 6.3.2.1.2.2 are valid.

6.3.2.2.2.3 DMIF Transmux primitives

Table 6-32 O DMIF Transmux Primitives Test Cases

Test Case # | Test Case Names Reference to ISO/IEC 14496-6
1 Setting up a Transmux (originating side) 12.1.2.9,12.1.2.10, 12.4.5.3

2 Setting up a Transmux (destination side) | 12.1.2.9, 12.1.2.10, 12.4.5.3

3 Releasing a Transmux (originating side) 12.1.2.11,12.1.2.12,12.4.5.4
4 Releasing a Transmux (destination side) | 12.1.2.11,12.1.2.12,12.4.5.4
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6.3.2.2.2.3.1 Test Case 1 - Setting up a Transmux (originating side)

Test Purpose:

Verify that a Transmux Setup procedure is correctly performed at the originating side. This includes also a Channel
Add procedure.

Test Preamble:

xx) The UT requests through a DA_ChannelAdd(IN) to add a new channel to a service

yy) The service is located at the LT, and is already existing and operating

Test Proce

89

90

91

92

93

94

UT pag

!
uurc.

ses a DA_ChannelAdd(IN) to the IUT

IUT sehds a ‘Q.2931 SETUP’ message

LT responds with a ‘Q.2931 CONNECT’ message

IUT sehds a ‘DS_ChannelAddedRequest’ message

LT responds with a ‘DS_ChannelAddedConfirm’ message

IUT passes a DA_ChannelAdd(OUT) back to the UT

LT IUT uT
DA_Channel Add(IN)

kb

Q.2931.SETUP

P e
2931 CONNECT

DS (Channel AddedRequest

S Channel AddedConfirm
- DA_Channel Add(OUT)

Figure 6-23 O Transmux Setup with Q.2931 Origination side

Test Verdict:

Pass the test if the response to UT is:
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Table 6-33 0 Transmux Setup with Q.2931 Origination Test Cases

Conditions

Observations

DA_ChannelAdd(IN) was valid
Q.2931 CONNECT had response OK
DS_ChannelAddedConfirm had response OK

Q.2931 SETUP has been originated consistently
DS_ChannelAddedRequest has been originated consistently
DA _ChannelAdd(OUT) has been generated consistently with
response OK

DA_ChannelAdd(IN) was valid
Q.2931 CONNECT had response OK
DS_ChannelAddedConfirm had response not OK

Q.2931 SETUP has been originated consistently
DS_ChannelAddedRequest has been originated consistently
DA _ChannelAdd(OUT) has been generated consistently with
response not OK and a Transmux Release procedure has been
initiated

0.2931 SETUP has been originated consistently

DA _ChannelAdd(N) was valid

Q.2931 CON

NECT had response not OK

DS_ChannelAddedRequest has not been originatéd

DA_ChannelAdd(OUT) has been generated_cConsistently with
response not OK

DA_Channelf

Add(IN) was not valid

Q.2931 SETUP has not been originated

DA _ChannelAdd(OUT) has been generated consistently with
response not OK

6.3.2.2.2.3.2
Test Purpos
Verify that a 1
Test Preamb
zz) A service
Test Proced

95 LT sends

96 IUT respdnds with a ‘Q.2931 CONNECT’ message

Test Case 2 - Setting up a Transmux (destination side)

h-

le:

ire:

a ‘Q.2931 SETUP’ message.

ransmux Setup procedure is correctly performed at the destination side.

is existing and operating between SUT and.l{T

168

LT IuT
Q.2931 SETUP
S
Q.2931 CONNECT

L e

Figure 6-24 0 Transmux Setup with Q.2931 Destination side
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ct:

Pass the test if the response to LT is:

6.3.2.2.2.3

Table 6-34 0 Transmux Setup with Q.2931 Destination Test Cases

Conditions Observations
Q.2931 SETUP was valid Q.2931 CONNECT has response OK
Q.2931 SETUP was not valid | Q.2931 CONNECT has response NOT OK

Test Purp

Verify that
Service D¢

.3 Test Case 3 - Releasing a Transmux (originating side)
Dse:
a Transmux Release procedure is correctly performed at the originating side, -This in

tach procedure.

Test Preamble:

aaa) The
bbb) The
Test Procy
97 UT
98 IuT
99 LTr
100 IUT
101 LTr

102 IUT

UT requests through a DA_ChannelDelete(IN) to delete a channel

channel was existing and operating between the SUT and the LT, ‘over an existing Transmy
pdure:

asses a DA_ChannelDelete(IN) to the IUT

5ends a ‘DS_ChannelDeleteRequest’ message

bsponds with a ‘DS_ChannelDeleteConfirmimessage

5ends a ‘Q.2931 RELEASE' message

psponds with a ‘Q.2931 RELEASE.COMPLETE' message

passes a DA_ChannelDelete(OUT) back to the UT

LT IuT uT
DA_Channel Delete(IN)

etk

DS_Channel DeleteRequest

Channel DeleteConfirm

X

Q.2931 RELEASE

OIS
.2931 RELEASE COMPL
DA ChermlDe=eOUT)

Figure 6-25 0 Transmux Release with Q.2931 Origination side
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Test Verdict:

Pass the test if the response to UT is:

Table 6-35 0 Transmux Release with Q.2931 Origination Test Cases

Conditions Observations

DA_ChannelDelete(IN) was valid DS_ChannelDeleteRequest has been originated
DS_ChannelDeleteConfirm had response OK consistently

Q.2931 RELEASE COMPLETE had response OK Q.2931 RELEASE has been originated consistently

DA_ChannelDelete(OUT) has been generated consistently
with response OK

DA _ChannelRelete(IN) was valid DS _ChannelDeleteRequest has been originated

DS_ChannelDeleteConfirm had response OK consistently

Q.2931 RELEASE COMPLETE had response not OK | Q.2931 RELEASE has been originated consistertly
DA_ChannelDelete(OUT) has been generated ¢onsistently
with response OK

DA_ChannelDelete(IN) was valid DS_ChannelDeleteRequest has been originated
DS_ChannelDeleteConfirm had response not OK consistently
Q.2931 RELEASE has not been originated

DA_ChannelDelete(OUT) has been generated gonsistently
with response not OK

DA_Channelelete(IN) was not valid DS_ChannelDeleteRequest has not been origingted

DA _ChannelDelete(OUT) has been generated gonsistently
with response not OK

6.3.2.2.2.3.4| Test Case 4 - Releasing a Transmux (destination side)
Test Purpose:
Verify that a Transmux Release procedure is correctly’ performed at the destination side.
Test Preamblle:

ccc) The Transmux was existing and eperating between SUT and LT

Test Proceduire:

103 LT sends a ‘Q.2931 RELEASE’ message.

104 IUT regponds with@-Q.2931 RELEASE COMPLETE’ message
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LT IUT
Q.2931 RELEASE
Q.2931 RELEASE COMPLETE
e

Figure 6-26 O Transmux Release with Q.2931 Destination side
Test Verdict:

Pass the tgst if the response to LT is:

Table 6-36 0 Transmux Release with Q,2981 Destination Test Cases

Conditions Observations
Q.2931 RELEASE was valid Q.2931 RELEASE COMPLETE has response OK
Q.2931 RELEASE was not valid | Q.2931-RELEASE COMPLETE has response NOT OK

6.3.2.2.2.4 DMIF Channel Primitives

The test cgses described in subclause 6:3;2.1.2.4 are valid.

7 SNHC

7.1 Introduction

7.1.1 Purpose &'Scope

The purpogedof this clause |s to prowde a concise and complete description mcludlng sample data annexes and
electronic s document is to
provide addltlons to Part 4 for the SNHC functlonallty of Face Anlmatlon and 2D Anlmated Mesh that are covered in
Version 1 by profiles in the Visual Part of the specification. To the extent that these capabilities are invoked by
profiles at prescribed levels of performance, a decoder for a given functionality shall conform to the requirements of
this document.

In specific cases, profile and level requirements for SNHC functionality specified in ISO/IEC 14496 can depend on
the unified application of related features in ISO/IEC 14496-1. In particular, SNHC functionality can be deployed
with elements of ISO/IEC 14496-1 including elementary streams, scene description and composition supported by
the Binary Interchange Format for Scenes (BIFS).

An example is the downloading of Face Definition Parameters to describe a specific face model in preparation for

subsequent animation of that model by Face Animation Parameters. Another example is the application of a 2D
Animated Mesh to warp an associated texture where composition functionality of ISO/IEC 14496-1 integrate the 2D
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mesh and texture. In such cases, decoders and other terminal resources shall conform to this document to the
extent that simultaneous performance and functional capabilities are invoked in the Visual and Systems parts.

7.1.2 Intended Use of Decoders

SNHC-related decoders are intended for use in stand-alone applications with or without Systems BIFS depending
on the Systems Profile definitions. For example, Face Animation can be used in a broadcast application without
any terminal utilisation of downloaded face models. In such a case, the decoder is expected to be able to make a
connection to a broadcast at any time and is to be tested for specified functionality and performance without
connection to Systems.

Face Animation can also be used to download a specific (possibly textured) model of a polygonal mesh
representing a talking head and subsequently to animate the feature control points of such a customised model.

Then testing shoutd-betomducted-wittrthespetifieddecoderanmd BiFSfunctiomatity—2D—Animmated—vtegh can also
be accomplisped with elements of both the Systems and Visual parts and shall be tested accordingly;

7.1.3 Whatlls To Be Tested

The intent of this document is generally to provide the following requirements for testing atndthe resources included
in or referencid by this document to the extent applicable.

A. Specification of conditions in the decoding of compliant bitstream testing for:
1. Exergising all functionality and modes of decoding to produce expectedresults,
2. Exergising the full range of bitstream rates, frame rates, skip frame, quantisation step size,

3. Exergising min/max and representative values of bitstream\parameters that stress computationgl limits and
condftional execution of algorithms,

4. Achigving profile/level performance points in real-time or non-real-time as applicable with specifijed content
in compliant bitstreams, and

5. Fully|utilising any required terminal resources at specified levels (e.g. memory for data tables/models,
conditions of rendering such as achievedpicture area, update rates).

B. Provision| of required test data in an, accessible format with which hardware and software manufacturers shall
conduct gpecified testing.

7.2 Conformance Points
7.2.1 Covefed Functionality

7.21.1 Fate Animation

Face Animatipnlin MPEG 4 VerS|on 1 includes the speC|f|cat|on of h|gth efficient coding of anlmatlon parameters
whose decoding-¢ C C : onali
include ar|thmet|c and DCT codlng of a Iarge coIIectlon of FAPs for accurate speech artlculat|on as weII as viseme
and expression parameters to code specific speech configurations of the lips and the mood of the speaker. This
core animation parameter coding is structured for baseline conformance testing without normative dependence on
Systems. The core Face Animation capability can be used without or with other features of Face Animation
supported in Systems BIFS, again depending on the application.

The Systems BIFS features supporting Face Animation include:
1. the Face Definition Parameters (FDP) in BIFS (model data downloadable to configure a baseline face model

pre-stored in the terminal into a particular face before FAP decoding, or to install a specific face model at the
beginning of a session along with the information about how to animate it),
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the Face Animation Table (FAT) within FDPs (downloadable functional mapping from incoming FAPs to feature

control points in the face mesh that provides piecewise linear weightings of incoming FAPs for controlling facial
movements), and

the Face Interpolation Transform (FIT) in BIFS (downloadable definition of an optional mapping of incoming

FAPs into a total set of FAPs before their application to feature points, through weighted rational polynomial
functions invoked by conditional evaluation of a Face Interpolation Graph) for complex cross-coupling of FAPs
to link their effects into varied face models or to interpolate missing FAPs in the stream into required FAPs in
the terminal).

As applicable, the Systems functionality above shall be tested for decoder conformance with specified functionalities
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 BIES r‘:\p:\hilifinc to_customise and animate the mnrlnly and/or the rlit:pl

y of specific

characterig

7.2.1.2

2D Mesh
motion of

uniform artfay of triangles or an object-based mesh of triangles.

The mesh
frames. TH
mesh verti
techniques
used to mg

Baseline ¢
specified p
any integra
output of a
requires cq

7.2.2 De
7221

72211

The requir
14496-1 a

The Face

facilitate finding various parts of specification. As a rule of thumb, FAP specification is found in ISO

and FDP {

tics in the final face rendering of non-normative models downloaded under BIFS.

PD Mesh Animation

h 2D triangular mesh, which can drive an animation of a 2D visual obje¢t’This mesh cg

geometry for an animation sequence is coded at the start of the animation, or, more gene
ese initialisation frames are followed by a series of inter-frames‘that advance the 2D Id
ces with motion vector coding. Such a mesh sequence may originate from the use of approf
to track feature movement within natural video frames or<may be generated synthetically
nipulate a texture map for special animation effects.

pnformance testing of 2D Mesh Animation includes demonstration of mesh decoder co|
rofile and level requirements on mesh node complexities and motion vector throughputs, i
ition of the decoder in a complete ISO/IEC 14496 System. The decoder must demonstrg

mesh sequence with either uniform or objeget<based topology. A complete system for 2D Mg
upling of the decoded mesh sequence with-decoded still texture or video object data for ren

Ecription/References on Conformahnce Definitions
Face Animation

Introduction

bd decoder functionality to be achieved in testing is specified in the following detailed clauss
d ISO/IEC 14496-2:

Animationspecification is defined in ISO/IEC 14496-1 and ISO/IEC 14496-2. This clause

pecification in ISO/IEC 14496-1. However, this is not a strict rule. For an overview of FA

\nimation in ISO/IEC 14496 includes the specification of highly efficient coding of the geometry and

n be either a

rally, at intra-
cations of all
riate encoder
, and can be

hformance to
dependent of
te the proper
sh Animation
dering.

ps of ISO/IEC

s intended to
IEC 14496-2,
\Ps and their
. The viseme

interpretati

bn,‘réad subclauses 6.1.5.2, 6.1.5.3, and 6.1.5.4 as well as Table C.1 of ISO/IEC 14496-2

parameter 1S documented In subclause 7.12.3 and Table C.5 of ISO/IEC 14496-Z. The expression parameter is
documented in subclause 7.12.4 and Table C.3 of ISO/IEC 14496-2. FAP bitstream syntax is found in subclause
6.2.10, semantics in subclause 6.3.10, and subclause 7.12 of ISO/IEC 14496-2 explains in more detail the FAP
decoding process. FAP masking and interpolation is explained in subclauses 6.3.11.1, 7.12.1.1, and 7.12.5 of
ISO/IEC 14496-2. The FIT interpolation scheme is documented in subclause 7.2.5.3.2.4 of ISO/IEC 14496-1. The
FDPs and their interpretation are documented in subclause 7.2.5.3.2.6 of ISO/IEC 14496-1. In particular, the FDP
feature points are documented in Annex C of ISO/IEC 14496-2.
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7.2.2.1.2 Related Systems BIFS Nodes, Elementary Streams

Table 7-1 O Related Systems BIFS Nodes, Elementary Streams

N° [Node or Concept Functionality Test sequence  Hints

1 |Face FAP animation FaceAndCube

2 |Face FDP Feature Points calibration

3 |Face FDP face model download, FDP, FaceDefTransform,|FATFace
FaceDefMesh, FaceDefTable

4 |Face FIT see subclause

1.1.1.1.1.3
5 |Face TTS FaceTTS

7.2.2.1.3  Hrofile and Level Definitions

The profile and levels that Face Animation are defined in clause 9. These profiles are:
1. Simple Face Animation Profile,

2. Basic Animated Texture Profile

3. Hybrid prpfile.

Each of these¢ profiles has two levels; a compliant bitstream of a given rofile-and-level may be called gn “ISO/IEC
14496-2 Profile@Level bitstream”.

7.2.2.2 20 Mesh Animation

7.2.2.2.1 Iptroduction

Figure 7-1 illystrates a model for decoding, compasition and rendering of a scene with 2D mesh animatipn. A BIFS
bitstream with the scene description is decoded-\by the BIFS decoder, as is specified in ISO/IEC 14#196-1. The
scene description does not describe any mesh.geometry or image content, rather, it places the mesh pbject(s) in
the scene and identifies the streaming data-associated with these objects. Geometry and appearance|of a mesh
object are indicated using an IndexedEaceSet2D node and e.g. the ImageTexture node (other nodes may be used
for the texturg, such as MovieTexture)-as is specified in ISO/IEC 14496-1. Decoding of the coded image data is
performed by a Video Object deceder (this could also be a Still Texture Object decoder); decoding of coded
dynamic megh data is performed by a Mesh Object decoder, as is specified in ISO/IEC 14496-2. The decoded
mesh data is|used to update(thg appropriate fields of an IndexedFaceSet2D node. Then, the composit¢r uses the
data of the IndexedFaceSét2D node and the decoded image data to render a texture-mapped image|at specific
intervals. Corpposition is’specified in ISO/IEC 14496-1.
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STREAM DECODING COMPOSITION RENDERING
) Scene Description "
BIFS bitstream = decoder Seene Description
Mesh Obiject Indexed Image
| Meslh Obiect bitstream =] decoder Mesh data FaceSet2D Texture
A A
Video Object &y
| Videp Obieft bitstream = decoder Inage data ) Ca B ey
e

Figu

The confor

1. Mesh

2. Mesh

Bitstream

specified i

consists o

instance. N

decoder d

mesh decg
subsequen
Mesh Object semantics is specified ISO/IEC 14496-2, subclause 6.3.10. Mesh object decoding i
ISO/IEC 14

We refer t¢_clause 4 regarding conformance points for Video Objects and Still Texture Objects. We r

Bitstream
conformance

Decoder
conformance

e 7-1 O Model for decoding and composition of\mesh-based texture-mapped visual (
Conformance points-are indicated.

mance points for an animated 2D mesh object are, as illustrated:

Dbject bitstream conformance,

Dbject decoder conformance.

byntax and semantics and-bitstream decoding for Video Objects, Texture Objects and Mes
ISO/IEC 14496-2. The structure of the coded mesh data is described in subclause 6.1.4. A
Mesh Object Planes, (MOPs); a MOP corresponds to a single decoded mesh at a p
bcodes compressed binary mesh data, describing the mesh geometry (an I-MOP). Subs
der decodes_compressed binary mesh data describing mesh node point displacements &

t meshes (P-MOPs). Mesh Object bitstream syntax is specified in ISO/IEC 14496-2, subq

14962 Subclause 7.10.

bjects.

N Objects are
Mesh Object
articular time

lesh Object Planes ¢an either be of the intra-type (I-MOP) or prediction-type (P-MOP). Initially, the mesh

equently, the
nd computes
lause 6.2.10.
5 specified in

pfer to clause

3 regarding Systems conformance points. Further composition issues with regard to 2D animated mesh objects will

be discuss

ed below.

In the following, the term bitstream refers to a Mesh Obiject bitstream as specified in ISO/IEC 14496-2. Also, the
term decoder refers to an embodiment of the Mesh Object decoding process as specified in ISO/IEC 14496-2.

7.2.2.2.2

Related Systems BIFS Nodes, Elementary Streams

Geometry of a mesh object is indicated in BIFS by the use of an IndexedFaceSet2D node. The object appearance

may furthe

r be determined by the presence of an ImageTexture or MovieTexture node.

It should be noted that compressed mesh object data may be part of a BIFS animation stream, as is specified in
ISO/IEC 14496-1. In that case, an AnimationStream node shall be part of the scene description additionally.
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7.2.2.2.3

Profile and Level Definitions

Visual Object Types and Visual Profiles related to 2D Mesh Animation are defined in ISO/IEC 14496-2 subclause
9.1 defines the following Visual object types that involve Mesh Object data:

1. Basic Ani

mated Texture object type,

2. Animated 2D Mesh object type.

The first object type only allows Mesh Objects with uniform topology; the second object type allows Mesh Objects
with both uniform and object-based (Delaunay) topology.

Visual profiles that include the above visual object types are defined in ISO/IEC 14496-2, subclause 9.2. These

profiles are:

1. Basic Animated Texture profile,

2. Hybrid prpfile.

The Basic Anlimated Texture profile only allows Basic Animated Texture object types; the Hybrid profile gllows both
Basic Animated Texture object types and Animated 2D Mesh object types. Each of these profiles has tWo levels; a
compliant bitgtream of a given profile-and-level may be called an “ISO/IEC 14496-2(Profile@Level bitstregm”.

7.3 Testing|Conditions

7.3.1 Descliption of Test Data

7.3.1.1 CDO-ROM & Textual Test Data

SNHC conformance test data is supplied in the MP4 format on-the attached CD-ROM.

7.3.1.2 Fafe Animation

In the facial gnimation subclause of this part of ISO/IEC 14496, except where stated otherwise, the following terms
are used for practical purposes:

The term 'bit§tream’ means ISO/IEC 14496-facial animation bitstream.

The term ‘defoder’ means ISO/IEC. 14496 facial animation decoder, i.e. an embodiment of the decodipg process
specified by IFBO/IEC 14496-2. The-term 'verifier’ means an ISO/IEC 14496 facial animation bitstream vefifier, i.e., a
process by which it is possible {0"test and verify that all the requirements specified in ISO/IEC 14496-2 jare met by
the bitstream

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 fpr verifying
conformance|of/Afaeial animation bitstreams and facial animation decoders. Those normative tests make|use of test
data (bitstreain 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.

7.3.1.2.1 Definition of facial animation 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).
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The profile_and_level_indication shall be one of the valid codes defined in clause 9. 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.

The restrictions defined for a given profile-and-level are aimed at reducing the cost of decoder implementation and
at facilitating interoperability. A compliant bitstream shall be decodable by any compliant ISO/IEC 14496 facial
animation decoder that supports the profile-and-level combination specified in the bitstream.

7.3.1.2.2 Procedure for testing bitstream conformance

ISO/IEC 14496-5 contains the source code of two software facial animation verifiers that check that a bitstream
implements properly most of the normative requirements defined in ISO/IEC 14496-2. A bitstream that claims

conforman

ce with this standard shall pass the following normative test:

When pro
messages
errors intrg
presumptig
ISO/IEC 1
properly al
other facia
report sofft
conforman
of a bitstre
derived fro

7.3.1.2.3

In this suk
animation
to the Prof

Conformatri
ISO/IEC 14
and-level

several prd
level comi
“ISO/IEC 1
decoder).

A decoder
to the stan
limited acg
decoder cd
iS not spec

A complian

cessed by the technical report verifier, the bitstream shall not cause any error or fen
to be reported by the verifier. This test shall be applied only to bitstreams that are-known
duced by transmission. Successfully passing the technical report verifier test only’ prov
n that the bitstream under test is compliant, i.e. that it does indeed meet all the-requiremen
1496-2. Additional tests may be necessary to check more thoroughly thatCthe bitstrean
the requirements specified in ISO/IEC 14496-2. These complementary tests may be pe
animation bitstream verifiers that perform more complete tests than those implemented by
vare. ISO/IEC 14496-2 contains several informative recommendations. When testing a
Ce, it is useful to test whether or not the bitstream follows those recofmmendations. To cheg

Definition of facial animation decoder conformancé

clause, except where stated otherwise, the termCbitstream’ means compliant 1ISO/IEC
hitstream (as defined in this part of ISO/IEC 14496) that has the Profile@Level indication g
le@Level combination considered for the decoder.

ce of a decoder is defined only with regard'to a legal Profile@Level combination specified
1496-2. The normative tests that a decoder shall pass in order to claim conformance with al
ombination are specified in subclause 7.3.1.2.4. A decoder can claim conformance
file-and-level combinations if and-anly if it passes the normative tests defined for each of th
inations. Only a decoder that\passes the conformance test for a given profile-and-level
4496-2 Profile@Level decoder” or simply “Profile@Level decoder” (e.g., an ISO/IEC 144

that fails the normative tests defined by this specification may only claim limited accuracy,
dard. A limited aceuracy decoder is not a compliant decoder and may only be called “ISO
uracy Profile@Level decoder” or simply “limited accuracy Profile@Level decoder”. In the
nformance is-always considered with regard to a particular profile-and-level combination, €
fically mentioned.

t decoder shall implement a decoding process that is equivalent to the one specified in ISC

and meets

conformance
to be free of
des a strong
s specified in
I implements
formed using
the technical
bitstream for
K correctness

Bm, it is necessary to parse the entire bitstream and to extract all the syntactic elements and other values
M those syntactic elements and used by the decoding process-specified in ISO/IEC 14496-3.

14496 facial
orresponding

in clause 9 of
given profile-
ith regard to
e profile-and-
hay be called
D6-2 MP@ML

conformance
IEC 14496-2
ollowing text,
ven when this

/IEC 14496-2

all.the general requirements defined in ISO/IEC 14496-2 that apply for the profile-and-lev

| combination

considered, and if it can decode bitstreams with any options or parameters with values permitted for that profile-
and-level combination. The permitted options and parameter range for each profile-and-level combination are
defined in clause 9 of ISO/IEC 14496-2.

A decoder which implements only a subset of the options or ranges of syntax and semantics for a given profile-and-
level combination is not a compliant decoder for that profile-and-level, even if it passes the normative tests specified
in subclause 7.3.1.2.4. In effect such a decoder would not be capable of decoding all compliant bitstreams of the
considered profile-and-level combination. In the following subclauses the term ‘reference decoder’ means the
technical report software verifier (ISO/IEC 14496-5). The reference decoder is a decoder that implements precisely
the decoding process as specified in ISO/IEC 14496-2.
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7.3.1.2.4 Procedure to test decoder conformance

In this subclause, except where stated otherwise, the term ‘bitstream’ means compliant ISO/IEC 14496 facial
animation bitstream (as defined in this document), that has the Profile@Level indication corresponding to the
Profile@Level combination for which conformance of the decoder is considered. A text version of the facial
animation sequences with FAP used to generate the bitstreams is supplied in Annex [TBD] of this part of ISO/IEC
14496. MP4 test files are provided for decoder conformance testing. The decoded bitstream results have to be the
same as obtained by one of the software verifiers specified in ISO/IEC 14496-5. The correct decoded FAP values
are provided for each test bitstream in a simple ASCII file format with suffix “fap”. If the terminal includes BIFS Face
nodes, the FAP values can be observed within the BIFS scene dump file for each frame. If left-right interpolation is
used or the FIT, Viseme, or Expression nodes are implemented in the terminal, the FAP values which are still set
for interpolation in the FAP node after FAP decoding may subsequently be updated. Decoded FAP files are
provided for both decoder output FAP values (suffix dec.fap) and final FAP node values(suffix node.fap). If only
decoder output EAP values are provided for a given test_the final FAP node values are assumed to be the same.
The final FAP node values provided assume that no FIT is used. The following tests are used to(tgst decoder
conformance

7.3.1.24.1 Test #1

Purpose: In the frame based mode, exercise the use of the minimum and maximum valués for each low level FAP
(3-68) in | frgmes and the maximum difference a FAP can have to its value in the previous frame. Furthermore, all
quantizer step sizes are executed.

File (bitstreagm): MinMaxFAPs.mp4
Frame-rate: L Hz
FAPs used: all low-level FAPs

Decoded FAP file: MinMaxFAPs.dec.fap

7.3.1.24.2 Test #2

Purpose: Exgrsize the use of start codes in | and Rframes.
File (bitstream): FAPStartCode.mp4

Frame-rate: 5

FAPs used: Marcol5.fap

Decoded FAP file: FAPStattCode.dec.fap

7.3.1.2.4.3 Test #3

Purpose: Defoding/of various MPEG-4 FAP bitstreams

File(s) (bitstreams):Wow25.mp4, Marco30.mp4, opvis3.mp4, Expressions.mp4, Emotions.mp4, Opossum.mp4,
Allfaps.mp4

FAPs used: NA

Decoded FAP file: Wow25.dec.fap, Marco30.dec.fap, opvis3.dec.fap, Expressions.dec.fap, Emotion.dec.fap,
Opossum.dec.fap, Allfap.dec.fap

BIFS FAP node file: Wow25.node.fap, Marco30.node.fap, opvis3.node.fap, Expressions.node.fap,
Emotion.node.fap, Opossum.node.fap, Allfap.node.fap
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Test #4

Purpose: Test the ability of the FAP decoder to process bitstreams with bitrates which are just under the maximum
bitrate for each level (16kbps for level 1 and 32 kbps for level 2).

File (bitstr

eam): FAPMaxBitrate1l6.mp4, FAPMaxBitrate32.mp4

Frame-rate: 72 Hz FAP decoder rate with 15 Hz (for level 1) and 30 Hz (for level 2) face render frame rate

FAPs used: TBD

Decoded FAP file: FAPMaxBitrate16.dec.fap, FAPMaxBitrate32.dec.fap

7.3.1.2.4.5 Test #5

Purpose: Test Left-right and right-left interpolation of FAPs after decoding only one side (left orright) g
File (bitstieam): AllFaps_rlint.mp4

Frame-rate: 15 Hz

FAPs used: all

Decoded FAP file: AllFaps.rlint.dec.fap

BIFS FAP jhode file: AllFaps.rlint.node.fap

7.3.1.2.4.6 Test #6

Purpose: [Test the decoding of high level FAPs 1 and 2{(visemes and expressions). If the Viseme

BIFS node
is required
values ass
File (bitst

Frame-rat

FAPs used: FAP 1 & 2

Decoded K

BIFS FAP

7.3.1.2.4.7

5 are required by other MPEG-4 profiles, the.complete implementation and interpretation of
in the terminal. If the Viseme and Expression BIFS nodes are not required in the terminal
bciated with FAPs 1 and 2 may be ignored. In all cases, the decoder must output the correc
eam): ViSExp.mp4

b: 72Hz FAP decode rate with’15 Hz (for level 1) and 30 Hz (for level 2) face render frame

AP file: VisExpldec.fap

hode file: MisExp.node.fap

Test #7

f FAPs.

br Expression
FAPs 1 and 2
the decoded
values.

ot th Ha-loa-aae—raney aritha otin A daor s
aCOCCOoOtCT Wit

e included in

Purpose: 1

Adafar il ont waliac-aof th
Cot T UTTAUIt TTITIFTITaA TaArigtc valiut o Ul uic armnrmimeuc

the bitstream.

File (bitstr

eam): NoFAPMinMax.mp4

Frame-rate: 15Hz

FAPs used: all

Decoded FAP file: NoFAPMinMax.dec.fap

7.3.1.2.4.8

Test #8

Purpose: Test the use of the DCT coding mode with | and P frames
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File (bitstream): FAPDCT.mp4

Frame-rate: 15Hz

FAPs used: all FAPs

Decoded FAP file: FAPDCT.dec.fap

111111

Test #9

Purpose: Test the use of frame-based and DCT-based coding modes in the same sequence

File (bitstream): FrameDCT.mp4

Frame-rate:

[SHz

FAPs used: @ll FAPs

Decoded FA

1.1.1.1.1.2

Purpose: Te
File (bitstred
Frame-rate:
FAPs used:
1.1.1.1.13

Purpose: Te
File (bitstrea

Frame-rate:

P file: FrameDCT.dec.fap

Test #10 (level 2 only)
5t multiple faces
m): FourFaces.mp4
Y2 Hz FAP decode framerate and 15 Hz face rendering rate for each face
NA
Test #11
5t FIT node interpolation if BIFS is in¢laded in the terminal
m): FIT.mp4

15 Hz

FAPs used: ll

Decoded FA

BIFS FAP no

73125 0

P file: FIT.dec.fap

de file: FRXnode.fap

efinition of animation requirement

In order for a system to be an MPEG-4 compliant facial animation system, the rendered MPEG-4 compliant face
model must show all FDP feature points unless the face occludes a given point. In addition, for performing the test
to verify the animation requirement the minimum size of the reference dimensions of the neutral face is specified in
Table 7-2 in screen pixels.
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Table 7-2 O Minimum size of the reference dimensions used to compute the FAPU

Face Model Dimensions Minimum Size in
Screen Pixels
IRISDO =3.1.y-3.3.y=3.2y—- 3.4y Iris diameter (by definition equal to the distance 4
between upper and lower eyelid) in neutral face

ESO =3.5.x—3.6.x Eye separation 30

ENSO =3.5.y-9.15y Eye - nose separation 40

MNSO =9.15.y - 2.2y Mouth - nose separation 20

MWO = 8.3.x — 8.4.X Mouth width 25

The FAP

itstream AllFaps is used to perform the test The facial Feature Points are required to mav

with respect

to the FAP
In order tg
software t|
facial anim
The 3D co
size should
scene.

In case wh

face shoul
applied to

7.3.1.3

7.3.1.31

A conform

requiremennts of that specification, including any_profile-and-level restrictions defined in that specificati

2D Mesh A
Specific or

The field n
field shall i

5 in the bitstream as defined in ISO/IEC 14496-2.
at are part of ISO/IEC 14496-5 and make a subjective test by a side to side comparison
ation system subjected to the test and one of these facial animation systems.
ordinates of the decoder’s generic facial model are expressed in meters,and it is recomme
correspond to a natural size of a human head, insuring a reasonable“composition of the f
ere the face is used outside of the context of a 3D Graphics Rrofite, it is recommended that

t. This insures that the face can be reasonably placed in,2D)scenes.
PD Mesh Animation

Definition of Mesh Object bitstream confarmance
ng bitstream implements all normative parts of ISO/IEC 14496-2 and meets all syntactic
nimation functionality.
additional requirements on conforming bitstreams are the following.

esh_type_code shall he'set to '01' in bitstreams conforming to the Basic Animated Textur
e set to either '01' or "20"in bitstreams conforming to the Hybrid profile.

verify if the FAPs are correctly interpreted, it is advised to use one of the facial| animftion systems

between the

nded that the
hce with a 3D

the rendered

| occupy 80% of the screen height and be located in the centre of the screen when no trapsformation is

And semantic
bn that invoke

b profile. This

The value pf nr_of mesh (hodes_hor must be >= 2 (if mesh_type _code == 01).
The value pf nr_of_mesh_nodes_vert must be >= 2 (if mesh_type_code == 01).
The value pf mgsh_rect_size _hor must be > 0 (if mesh_type code == 01).
The value sfmesh—reet—size—vertmustbe>0-{fmesh—type—code==01)

The value of nr_of _mesh_nodes must be >= 3 (if mesh_type_code == 10).

The value of nr_of _boundary_nodes must be >= 3 (if mesh_type_code == 10).

The value of (frame_rate + seconds/16) must be > 0 (if is_intra == 1 and is_frame_rate == 1).

The bitstream shall not contain any sequence of 6 or more consecutive Mesh Object Planes with is_intra =0 and
mesh_mask = 0 and skip_frames = 0 and without a mesh_object_plane_start_code.
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7.3.13.11

Additional encoder requirements

Although encoders are not directly addressed by ISO/IEC 14496-2, an encoder is said to be a conforming ISO/IEC
14496-2 Mesh Object encoder if it satisfies the following requirements:

1. The bitstreams generated by the encoder are compliant Profile@Level bitstreams.

2.

given in subclause 7.11.1.2 of ISO/IEC 14496-2.

In case the coded mesh has Delaunay topology, the Delaunay triangulation shall conform to the description

This second requirement is necessary to guarantee that compliant decoders will produce Mesh Objects with correct

topology and

correct geometry over all | and P Mesh Object Planes.

7.3.132 R
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D6-5 contains the source code of a reference software Mesh Object decoder that)che
lements properly most of the normative requirements defined in ISO/IEC 14496-2;

at claims conformance with this standard shall pass the following normative,test:

sed by the reference decoder of ISO/IEC 14496-5, the bitstream shall not cause any er
messages to be reported by the software. This test shall be applied-only to bitstreams that
rrors introduced by transmission.

specified in ISO/IEC 14496-2. These complementary tests may be performed using (¢

O/IEC 14496-5.

efinition of Mesh Object decoder conformance
m decoder refers to an embodiment of the ‘Mesh Object decoding process as specified
pnforming Mesh Object decoder is a decoder that passes the normative tests defined in
der conformance is defined in two parts:
time (functional) conformance,

(performance) conformance:

conformance demands that a decoder shall correctly decode a conforming Profile@L

am. Real-time caonformance in addition demands that a decoder shall output decoded M
composition process at the rate or within the time period indicated in the bitstream.

rocedurefor testing Mesh Object decoder conformance

ormance is determined using test suites, consisting of test bitstreams, (a) reference decq

cks that a

for or non-
are known

5ts may be necessary to check more thoroughly that the bitstream implements propg¢rly all the

ther Mesh

am decoders or verifiers that perform more complete tésts than those implemented by the reference

n ISO/IEC
subclause

evel Mesh
esh Object

der(s) and
r are both

easurement algorithms. Generally, the decoder to be tested and the reference decodq

supplied with

a [est Ditistream and the output of the decoder 10 be tested shall be compared with the O

tput of the

reference decoder using the measurement algorithm(s). The measurement algorithms apply the set of conformance
tests as defined in subclause 7.3.1.4. A measurement algorithm verifies, for instance, that the locations of mesh
node points decoded by the tested decoder coincide with the locations of corresponding mesh node points decoded
by the reference decoder. The test bitstreams, listed in subclause 7.3.1.3.5, shall stress the decoder on both
functionality and performance.

7.3.1.3.5 Test bitstream summary

A test suite is provided that includes the bitstreams for animation of 2D uniform meshes and object-based
(Delaunay) meshes. Test bitstreams generally are used to test either non-real-time (functional) conformance or
real-time (performance) conformance. Particular test bitstreams are designed to exercise particular functionalities or
complexities, which are listed in the following subclause.
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Bitstreams to test non-real-time conformance generally test the ability of the decoder to parse the bitstream
syntactically correct and interpret its elements semantically correct. More specifically, the following shall be tested,
where associated elements of the Mesh Object syntax are indicated in square brackets:

Semi-random insertion of optional start-codes [mesh_object_plane_start_code] in series of | and P Mesh Object

Exploring all options and parameter ranges of the temporal header part of the Mesh Object Plane header, such

» Time codes [time_code];

. Frelime rates [frame_rate, seconds, frequency_offset] ;
*  Frame skipping [number_of_frames_to_skip];

Both options to code mesh geometry [mesh_type code], i.e., meshes with

|of_boundary_nodes];

iform topology/geometry;
ject-based (Delaunay) topology/geometry;
ng the ranges of the mesh geometry parameters in I-Mesh Object Planes, specifically:

mber of node points (vertices) [nr_of _mesh_nodes_hor, nr_of mesh_nodes_vert, nr_of |

C bounds (sizes of node point coordinatecdifferences) [delta_x_len vic, delta_x, d¢
ta_yl;

tness of mesh geometry decoding and {opology reconstruction, specifically in the case of
hay) meshes;

ng the ranges of the mesh motion-parameters in P-Mesh Object Planes, specifically:
tion vector range [motion range_code];

C bounds (sizes «of* node point motion vector differences) [delta_mv_x vic, de
ta_mv_y vic, delta_mv_y res];

tness of meshimotion decoding, specifically as it relates to mesh triangle traversal.

to test'real-time conformance generally are bitstreams wherein each or all of the followin
zed{while conforming to the restrictions specified by a profile and level:

mesh_nodes,

lta_y len_vic,

object-based

ta_mv_Xx_res,

g parameters

rof Mestrobjects;

Mesh object frame rate;

Number of node points (vertices) of Mesh object planes;

a.
Planes
b.
as:
C.
e Un
e Of
d. Explor
« Ny
nr
- VU
de
e. Correg
(Delau
f.  Explor
e M(
- VU
de
g. Correg
Bitstreams
are maxim
a. Numb
b.
C.
d. Range

of node point motion vectors.

These are also the main parameters that determine the Mesh object bitstream bit rate.

7.3.1.3.7

Test bitstream specification

The following table specifies the bitstreams that shall be used to test non-real-time (functional) conformance; where
the specified functionalities refer to those listed in subclause 7.3.1.3.6.
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Table 7-3 O Bitstreams used to test functionality

Test Topology Functionalities Profiles Number
bitstream | type tested of MOPs
mesh01 uniform a Basic Animated Texture & Hybrid 120
mesh02 uniform c;b Basic Animated Texture & Hybrid 155
mesh03 object-based | c; b Hybrid 155
mesh04 uniform c,d; f Basic Animated Texture & Hybrid 136
mesh05 object-based | c; d; f Hybrid 133
mesh06 uniform c.e; g Basic Animated Texture & Hybrid 100
mesh07 object-based | c; e; g Hybrid 100
Note that all pitstreams test, to some extent, correctness of mesh geometry and motion decoding,(but|bitstreams

'mesh06’ and

The following
conformance

'mesh07’ do so to a fuller extent.

table specifies the bitstreams that shall be used to test real-time performancé=/Each bitsfream tests
to a certain profile and level. Each bitstream contains 300 Mesh Object Planes.

Table 7-4 O Bitstreams used to test real-time performance

Test Mesh Number | Frame | Bit rate Profile and level
bitstream | topology of rate
type node
points

mesh08 uniform 120 30 Hz | 16 kbit/s Basic Animated Texture & Hybrid @ |evel 1
mesh09 uniform 480 30 Hz | 64 kbit/s Basic Animated Texture & Hybrid @ |evel 1
mesh10 uniform 437 60 Hz | 64 khit/s Basic Animated Texture & Hybrid @ |evel 2
meshll uniform 1748 60 Hz | 128kbit/s | Basic Animated Texture & Hybrid @ |evel 2
mesh12 object-based | 120 30 Hz [ Iekbit/s Hybrid @ level 1

meshl13 object-based | 480 30 Hz ' 64 kbit/s Hybrid @ level 1

mesh14 object-based | 437 60 Hz | 64 Kkbit/s Hybrid @ level 2

mesh15 object-based | 1748 60Hz | 128 kbit/s | Hybrid @ level 2

7.3.1.4 Pegrformance and functionality conformance tests

Functionality

(non-real-time) €onformance shall be tested using (a) measurement algorithm(s), which generally

compare(s) the output of the réference decoder with that of the decoder to be tested. The output of both decoders

shall contain

e Number ¢f meshnode points;

he following.data elements for each Mesh object plane:

e Number of mesh triangles:

 For each

 For each

mesh node point, the coordinate pair (X, ¥);

mesh triangle, the triplet of node point indices (J, j, k).

For, performance (real-time) conformance testing, the output of the decoders in addition shall contain for each
Mesh object plane:

e Timing of

the output.

The tests that a conforming non-real-time decoder shall pass in order to be able to claim conformance are the

following:
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1. Each Mesh object plane is output in the correct order with respect to other (previous and subsequent) Mesh
object planes.

2. The number of mesh node points of the output Mesh object plane of the reference and test decoder must be
equal;

3. The number of mesh triangles of the output Mesh object plane of the reference and test decoder must be equal;
4. The node points of the output Mesh object plane of the test decoder shall be unique, i.e., there shall be no two
node points with the same (x, y) coordinates. Each node point can be assigned a unique index, but note that

there is no restriction on the index of ordering of the node points;

5. For every node point of the output Mesh object plane of the test decoder, there shall be a node point of the

output Mach aobiact nlana of tha rafarance-decodarwith-tha sama (¢ 1\ coordinatas-
MEeSH-0B1 e ctprate-otHe-terereHee-aecoae—hhtHe-Satie-a34-c0 e 0

6. For every triangle of the output Mesh object plane of the test decoder, there shall be a triahgle|of the output
Mesh pbject plane of the reference decoder that refers to three node points with the same (x, ) coordinates
(note that the indices of the node points do not have to correspond).

The tests that a conforming real-time decoder shall pass in order to claim conformance are, in addition to the above
five tests, the following:

7. Mesh pbject planes are decoded from the bitstream within the time period indicated in the bitstjeam, by time
codes [and/or by a frame rate. That is, all the required data elements~shall be available at the |output of the
decodihg process within the time period indicated.
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Annex A
(informative)

Sample Bank Format (SASBF) compliance testing and materials

A.1 Introd

uction

This Annex documents the test sets generated for ISO/IEC 14496 3 subpart 5 Structured Audio Sample Bank

Format (SASB

the referenc

using the sof

MIDI sequen
synthesizer p

To facilitate

providing sim

[DLS2], it is

compliance W
verify complig
any finite ser|
particular dey

interchangea

used in tableg,

Each test will
to identify s

ware AWAVE [References: Awave], MIDI sequences are MIDI format 0 (.mid files)~gene
cer [References: MIDI]. These two components form the operand of the non-réal time
fogram, a DOS executable file that generates the output .wav file.

interoperability between MPEG-4 SASBF implementations, as well as between imple
ilar functionality using the MIDI Manufacturers Association “DLS-2” filexfermat and synth
esirable to have a series of conformance tests which will allow equipment vendors to

ith the SASBF specification. Such conformance tests should ideally test all aspects of th
nce with the specification. As a practical matter, it will not be possible to assure 100% com
es of tests, but a subset can be created which will provide @-reasonable degree of cert
ice is in compliance. Note that the terms SASBF and DLS-2 refer to the same standard an
bly in this document and in the test materials. In particular) the abbreviation “dls” is more|
file names and so forth.

be devised to exercise a particular function of thé.implementation. By isolating functions, it
pecific failures easily. However there is a‘¥isk that interactions between functions

iy

uence and
generated
rated by a
reference

mentations
Psis model
belf-test for
b design to
liance with
inty that a
d are used
commonly

is possible
within an

implementation could result in complex failure modes. Without an intimate knowledge of the archit¢cture of a

specific implg

designer to a

The conform
.wav format f
correctness.

sophisticated

implementatipn under test and the reference implementation.

A.2 Organ

Figure A-1 p
described he
Figure A-2 illy
the organizat
maximum an

mentation, it will be impossible to anticipate these complex failure modes. Therefore it ig
hticipate and device specific test scenarios for such complex failure modes.

hnce tests comprise a SASBF instrument file, a corresponding MIDI file, and a sample o
fom the reference implementation.” The sample output file is intended to be used as a com
The nature of MIDI and. SASBF do not lend themselves to bit-for-bit comparisons
methods of signal analysis will be necessary when significant variations are encountered bj

ization

resents_the“abstraction of test procedures, organized into three categories as depicted
ein has-been confined to the DLS2 Default Connections, which form the largest portion of {
strates the approach that was taken in creating test routines for default connections, which

left to the

Itput file in
parison for

S0 more
etween the

The work
he test set.
resulted in

on'of test banks and directory shown in Table A-1. The Limits folder consist of test for th

e specified

d minimum values of the Low Frequency Oscillator (LFO ) and Envelope Generator (EG

filters were designed to demonstrate behavior at the 22.05kHz, 44.1kHz and 48kHz sampling rates.
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Abstraction

ISO/IEC 14496-4:2000(E)

k.

connections)

Include :
DLS2 Default Connections Expression, Sustain
Controller 120 : All Sound Off
Controller 121 : Reset

Controller 123: All Notes Off

1. Limits test : mainly LFO,EG
2. Tests on default connections

Supported MIDI Controllers
(only those not tested in default

Design Details

Note exclusivity
Voice allocation
Bank Select

Channel Modes : Controller 124 -

127 as Controller 123 when not
supported

Phase locked Samples
Specifications/tolerances of the

DCO,DCF, DCA undetermineg-in
previous tests

Figure A-1 — Abstraction of Test Procedures

Vol EG MOD EG MOD LFO VIB LFO Velocity Key Number
. cciep g
CCLCP ™~  CCLCP, L
A - -
Pitch,
Gain Key Number Filter Output
Generator
A A A A
CC 10: Pan
(.:C7‘CC1.1’ RPN1, RPN2, Effects of Q, CC91: Reverb,
Zipper Noise RPNO Q on Gain CC93 : Chorus
/Pltch Wheel '

Figure A-2 — Default Connections
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Table A-1 — Test Banks

A.3 Test S

The design ¢

required for tlr
i

on absolute
attack time (
Exclusions w|
EG, a test mg
an envelope
could be eas
unless specif
bank’s patch

A.4 Abbre

In view of a
abbreviations

Bank No Description
1 Limits\Ifo\LimitsLFO.dIs
2 Limits\VoIEG\LimitsVolEG.dIs
3 Limits\ModEG\LimitsModEG.dIs
4 Pitch\PitchEG\PitchEG.dIs
5 Pitch\PitchModLFO\PitchModLFO.dls
6 Pitch\VibModLFO\VibModLFO.dIs
7 Pitch\PitchGen\PitchGen.dls
8 Gain\GainModLFO\GainModLFO.dls
9 Gain\GainEG\GainEG.dIs
10 Gain\GainGen\GainGen.dls
11 Filter22\FilterGen\FilterGen22.dls
11 Filter44\FilterGen\FilterGen44.dls
11 Filter48\FilterGen\FilterGen48.dls
12 Filter22\FilterModLFO\FilterModLFO22.dls
12 Filter44\FilterModLFO\FilterModLFO44.dls
12 Filter48\FilterModLFO\FilterModLFO48-dls
13 Filter22\FilterEG\FilterEG22.dIs
13 Filter44\FilterEG\FilterEG44.dIs
13 Filter48\FilterEG\FilterEG48.dIs

equence Structure

f MIDI files for test sequences can be based either on absolute time or beats. A fixed|tempo is

e former, which is 100bpm (beats per minute) for the generated test sequences . Design based
me was required when time measurement is essential, for example, in the case of measuring the

f an envelope. In most sequences,there will be a 500ms interval between two noted{on events.
Il be documented with EIO (Events Interval Omitted). With particular reference to test sequences for
y be designed to include a ‘Post'Listening’ period for easy measurement. Consider if the atfack time of
s to be measured, the sustain'segment could be set to zero such that the end of the attagk segment
ly determined. This ‘Post-Listening period was abbreviated PLT in the documentation angl is 500ms
ed otherwise. Unless specified, test sequences were also designed in the order according o the each

humber.

viations

oncise-tabulation of banks patches, abbreviations were used frequently. Table A-2 provides a list of

used in this report.
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