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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.

Internatiq

In the fid

et - : N _

Id of information technology, 1SO and IEC have established a joint technical committee, ISQ/IEC

Draft Int¢rnational Standards adopted by the joint technical committee are circulated to national bedies for

Publicati

Attention
patent rig

Internatiq
technolo

ISO/IEC
visual ob

— Part
— Part
— Part
— Part
— Part
— Part

Annexes|

is drawn to the possibility that some of the elements of this part of ISO/IEC 14496.may be the sul
hts. ISO and IEC shall not be held responsible for identifying any or all such patent.rights.

nal Standard ISO/IEC 14496-4 was prepared by Joint Technical CommitteeASO/IEC JTC 1, Infor
jy, Subcommittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

14496 consists of the following parts, under the general title Inforpiation technology — Coding of
jects:

1: Systems

2: Visual

3: Audio

4: Conformance testing

5: Reference software
6: Delivery Multimedia Integration Framework (DMIF)

A to D of this part of ISO/IEC) 14496 are for information only.

JTC 1.
yoting.

DN as an International Standard requires approval by at least 75 % of the national bodies-casting a vte.

ject of

mation

audio-

Vi
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2000(E)

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
different applications. The flexibility is obtained by including parameters in the bitstream that define the

many

characteristics of coded bitstreams.

Examples are the audio sampling frequency, picture size, picture shape,

picture rate, bitrate parameters, synchronisation timestamps, the association of bitstreams and synthetic 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

assoc

This p
the re
termin

purpog
e m
bit
s m
re
s m
m

an

The te
CD-R(

— C

arle not included on CD 2, CD 3 and CD 4.

— C

— C

— C

Each
of the

ated QOS, Irrespective of thelr location and the transport technology.
art of ISO/IEC 14496 specifies how tests can be designed to verify whether bitstreams and-~decod

pls in interactive, broadcast and local (with stored contents) sessions. These tests can-be used fg
es such as:

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

hnufacturers of decoders and their customers can use the tests to verify whether the decoder n
uirements specified in parts 1, 2 and 3 of ISO/IEC 14496 for the claimed’decoder capabilities.

hnufacturers and customers of terminals supporting interactive, broadcast and local sessiong
IItitude of transport protocols and networks, can use the testsyta/verify whether the claimed functiong
mpliant with ISO/IEC 14496-6.

hnufacturers of test equipments, and their customerscean use the tests to verify compliance with
d 3 of ISO/IEC 14496.
xt of ISO/IEC 14496-4 and the electronic-attachments to this International Standard are provideqg

D 1 contains all ISO/IEC 14496-1 and*ISO/IEC 14496-2 sequences as well as those ISO/IEC 144964

D 2 contains ISO/IEC 14496-3 audio AAC Ic, AAC Itp, AAC main and Twin-VQ sequences.
D 3 contains ISO/IEC.14496-3 audio AAC scalable and original sine-sweep sequences.

D 4 contains ISO/IEC 14496-3 audio AAC ssr sequences and International Standard ISO/IEC 14496

Unix utility.”sum”. This allows the integrity of zip files to be checked.

DMs. All test sequences and bitstreams nientioned in the text of the standard are on these CD-ROM§$.

ers meet

uirements as specified in parts 1, 2, 3 and 6 of ISO/IEC 14496 and allow interoperability with remote

I various

produces

eets the

over a
lities are

arts 1, 2

on four

-3 which

4.

CD-ROM contains a text file cdX.sum with a list of file names followed on the next line by a checksuin, output
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INTERNATIONAL STANDARD ISO/IEC 14496-4:2000(E)

Information technology [0 Coding of audio-visual objects [
Part 4: Conformance testing

1 Qeneral

1.1 S¢ope

This part of ISO/IEC 14496 specifies how tests can be designed to verify whether(bitstreams and decoders meet
requirgments specified in parts 1, 2 and 3 of ISO/IEC IEC 14496 and for part 6 of ISO/IEC 14496 it spedifies how
tests ¢an be designed for bitstream delivery over various delivery technoloegiés in an interoperable trgnsparent
manner to parts 1, 2 and 3. In this part of ISO/IEC 14496, encoders are‘not addressed specifically. An| encoder
may be said to be an ISO/IEC 14496 encoder if it generates bitstreams eompliant with the syntactic and semantic
bitstrepm requirements specified in parts 1, 2 and 3 of ISO/IEC 14496

Charalteristics of coded bitstreams and decoders are defined:\for parts 1, 2 and 3 of ISO/IEC 14496. The
charagteristics of a bitstream define the subset of the standard.that is exploited in the bitstream. Examples are the
appliefl values or range of the picture size and bitrate parameters. Decoder characteristics define the groperties
and capabilities of the applied decoding process. An example of a property is the applied arithmetic accurpacy. The
capabjlities of a decoder specify which coded bitstreams the decoder can decode and reconstruct, by defining the
subsef of the standard that may be exploited in decodable bitstreams. A bitstream can be decoded by a decoder if
the chpracteristics of the coded bitstream are within the subset of the standard specified by the decoder capabilities.

Proceglures are described for testing conformance of bitstreams and decoders to the requirements definedl in parts
1, 2 and 3 of ISO/IEC 14496. Givengthe set of characteristics claimed, the requirements that must be met are fully
determined by parts 1, 2 and 3 of ISQ/IEC 14496. This part of ISO/IEC 14496 summarises the requirements, cross
referepces them to characteristies;-and defines how conformance with them can be tested. Guidelines are|given on
constructing tests to verify bitstream and decoder conformance. This document gives guidelines on how to
construct bitstream test suites to check or verify decoder conformance. In addition, some test bftstreams
implemented according.to\those guidelines are provided as an electronic annex to this document. The prpcedures
and signaling messaggs for session and channel establishment are defined in part 6 of ISO/IEC 14496.

Confofmance-with the signaling messages and procedures in this part of ISO/IEC 14496 are defined in acgordance
to thg specifications in part 6 of ISO/IEC 14496. This specification allows the manufacturer to idgntify the
conformance of the signaling message in a static review and provides abstract test cases to test the conformance
to thelprocedures-in-a i } an—i i } j ance Testing
standard.

1.2 Normative references

The following 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
publications do not apply. However, parties to agreements based on this part of ISO/IEC 14496 are encouraged to
investigate the possibility of applying the most recent editions of the 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 9646-2, Information technology - Open Systems Interconnection - Conformance testing methedology and
framework - Part 2: Abstract Test Suite specification.

ISO/IEC 9646-7, Information technology - Open Systems Interconnection - Conformance testing.methodology and
framework - Part 7: Implementation Conformance Statements.

ISO/IEC[11172-1:1993, Information technology - Coding of moving pictures and associated audio for digital dtorage
media atlup to about 1,5 Mbit/s - Part 1: Systems.

ISO/IEC[11172-2:1993, Information technology - Coding of moving pictures and-associated audio for digital dtorage
media atlup to about 1,5 Mbit/s - Part 2: Video.

ISO/IEC [11172-3:1993, Information technology - Coding of moving pictures and associated audio for digital dtorage
media atlup to about 1,5 Mbit/s - Part 3: Audio.

ISO/IEC|11172-4:1993, Information technology - Coding of moving pictures and associated audio for digitall storage
media atflup to about 1,5 Mbit/s - Part 4: Compliance testing.

ITU-T Re¢c. H.222.0(1995)|ISO/IEC 13818-1:1996, Information technology - Generic coding of moving pictures and
associated audio information: Systems.

ITU-T Re¢c. H.262(1995)|ISO/IEC 13818-2:1996, Information technology - Generic coding of moving pictures and
associated audio information: Video.

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

ISO/IEC| 13818-7:1997, Informatien technology - Generic coding of moving pictures and associated| audio
informatipn - 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 [14496-3:1999, Information technology - Coding of audio-visual objects - Part 3: Audio.

ISO/IEC - - 1 Q- jects - Part6:  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
144963 and ISO/IEC 14496-6 tor Systems, Visual, Audio and DMIF definitions respectively.

2.2 Abbreviations and symbols

Relevant abbreviations and symbols for this part of ISO/EC 14496 can be found in ISO/IEC 14496-1,| ISO/IEC
1449612, ISO/IEC 14496-3 and ISO/IEC 14496-6 for Systems, Visual, Audio and DMIF definitions respectively.

3 Systems

3.1 Cpnformance Points

Figurg 3-1 illustrates a typical MPEG-4 terminal, as per the specifications of the Systems Decoder Model as
identifled in ISO/IEC 14496-1. With reference to this model, the following conformance point types have been
identifled.

MPEG-4 Termina

Elementary Strgam Interface |

PMiE Audio DB @ UYL @t A udio cB @]
gl udio Decoder udio
O
S
. | Video . |
Video DB 1€ [ [T§7Video CB o— § —
%
oD
> Qob,bB Decoder L "~ Executive _
e BIFS || A, Scene Graph ®
&?\ BIFS DB Decoder "Management Scene Graph
D T
= o s Possible IPMP
IPMP DB s IPMP System(s) o i
®
FlexMux SL OD/BIFS/ES BIFS Nodes / Object Decoding

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

* BIFSDbeecoding
* OCI pecoding
« |IPMP

e Systéms Decoder Model conformance

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

e FlexMux

* Syndhronisation Layer

*  OD Decoding Buffer

* BIFY Decoding Buffer

« OC

Pecoding Buffer
« IPMP
e Scene Graph

e Systéms Decoder Model conformance

3.1.1 HexMux ConformanceRaoint

A FlexMpix conformance point is a conformance point where FlexMux streams as defined in subclause 11.2 of
ISO/IEC|14496-1 can.-be)acquired or inserted. According to a scene delivery, there may be several FlexMux
conformance points.Each FlexMux conformance points correspond to one FlexMux channel allocated underl DMIF
responsipility. A FlexMux conformance point can be envisaged according to a bitstream point of view and acdording
to a Terinal peint of view. FlexMux bitstream conformance points are dedicated to the syntactic aspect|of the
FlexMux| streams that can be acquired, while FlexMux Terminal conformance points are more dedicated [to the
semantigscand the coherence of the FlexMux-ed streams, which can be acquired or inserted, with their assqciated
signalling—Fhe-MPEG=4-signaltingcanbe-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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3.1.3

ISO/IEC 14496-4:

OD Conformance Point

2000(E)

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.

3.14

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 BIFS Anim Frames.

3.15

This is
Strear

3.1.6

IPMP

14496
Descr
14496
termin

3.1.7

This is
repreg
Anims

It is th
point
inform
subclg

3.2B

Each
descri
bitstre

must be satisfied are given,-as well as the prerequisites or conditions in which the test can be applied. Not

applic
ODs i

be pefformed on non tPMP-related features.

3.2.1

OCtConformance Poimnt

a point situated between the DMIF interface and the OCI parser/decoder. Access Units from OCI'El
Ns are present at this point in the terminal.

IPMP Conformance Point
information shall be conveyed in an MPEG-4 bitstream using the IPMP framework described in
ptors (IPMP-Ds). IP Identification information shall be conveyed using IPI Data sets as specified in

al conformance points are dedicated to semantic conformance.

Scene Graph Conformance Point

a point situated between the Scene Graph Management-and the Compositor. The data present at
ents the current state of the Scene Graph, i.e. the integration over time of all BIFS Commands 3
received by the terminal as well as all interactions from,the viewer.

e last point in the BIFS information flow where egnformance can be specified. The format of the dg
s implementation-dependent. However, there“shall be a way to extract this implementation-d
ation and present it for conformance testing in the Scene Dump format specified in the Test
use below.

tstream Conformance
hitstream shall meet the syntactic and semantic requirements specified in ISO/IEC 14496-1. This §
bes a set of tests to be perfermed on bitstreams. In the description of the tests it is assumed that t
pm contains no errors~gdue to transmission or other causes. For each test the condition or condit

htion of these tests-requires parsing of the bitstream to the appropriate levels. Parsing and interpr
b also required< In"some cases of IPMP-protected data, de-scrambling may be required before the

FlexMux Conformance

-1, subclause 8.6.8. IPMP bitstream conformance points are dedicated_to syntactic conformance.

bmentary

ISO/IEC

-1, subclauses 8.3.2 and 8.6. This includes the IPMP Elementary stream’ (IPMP-ES) and the IPMP

ISO/IEC
IPMP

his point
ind BIFS

ta at this
bpendent
Material

ubclause
e tested
ions that
b that the
btation of
ests can

3.2.1.1

Conformance Reguirements

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

3.2.1.2 Measurement procedure

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

3.2.1.3 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

3.2.2.1 Conformance Requirements

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

3.2.2.2 Measurement procedure

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

3.2.2.3 Tolerance

There is ho tolerance for bitstream syntax checking. The diagnosis is pass or fail.
3.2.3 QD Conformance

3.2.3.1 | Conformance Requirements

OD stregms shall comply with the specifications in clause 8 of ISO/IEC 14496-1.
3.2.3.2 Measurement procedure

Syntax of the OD stream shall meet the requirements of clause 8 of ISO/IEC14496-1.

3.2.3.3 | Tolerance

There is ho tolerance for bitstream syntax checking. The diagnosis.is pass or fail.
3.2.4 HIFS Conformance

3.2.4.1 | Conformance Requirements
BIFS str¢ams shall comply with the specifications-in subclause 9.3 of ISO/IEC 14496-1.
3.24.2 Measurement procedure

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

3.2.4.3 | Tolerance

There is ho tolerance forbitstream syntax checking. The diagnosis is pass or fail.
3.2.5 QCI Conferniance

3.25.1 | Géenformance Requirements

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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3.2.5.3 Tolerance

There is no tolerance. The diagnosis is pass or fail.
3.2.6 IPMP Conformance

3.2.6.1 Conformance Requirements

The IPMP information in a conformant bit stream shall consist only of IPMP-ESs and IPMP-Ds that are compliant to
ISO/IEC 14496-1 subclauses 8.3.2 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 Measurement procedure
The IRMP information in a conformant bit stream shall consist only of IPMP-ESs and IPMP-Ds thatare pgrse-able

to the [extent of the specification of ISO/IEC 14496-1 subclauses 8.3.2 and 8.6.13 as well as IRI/Data Setq that are
parse{able.

3.2.6.3 Tolerance

Therelis no tolerance for bitstream syntax checking. The diagnosis is pass or fait:
3.2.7 | Miscellaneous Conformance
3.2.7.1 Conformance Requirements

3.2.7.1.1 Private data handling
The nprmal operation of compliant MPEG decoders shallnot be affected by the presence of private data in MPEG4
system streams, i.e. decoders shall operate in the same way, if any private data are inserted or are not irjserted in
the alneady predefined fields.

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

Decoders shall be at a minimum capable of\parsing and ignoring all private elementary streams.

3.2.7.1.2 Buffer management
The SPM testing, in terms of buffer underflow and overflow in the SDM is done one elementary stream at altime.

From |a System Decoder~"Model point of view, FlexMux bitstream compliance, SL and Elementary stream
complfance are required:

3.2.7.2 Measurement procedure

All the| implied bitstream syntaxes shall meet their associated requirements defined in ISO/IEC 14496-1, clduse 7.

3.2.7.3 Tolerance

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

3.3 Terminal Conformance

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

All tests are performed using error free bitstreams. To test for correct interpretation of syntax and semantics, test
sequences covering a wide range of parameters shall be supplied to the decoder under test and its output
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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.

Transpofft conformance is also out of the scope of this document.
3.3.1 HexMux conformance

3.3.1.1 | Conformance Requirements

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

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

3.31.2 Measurement procedure

The recgvered SL Packets shall be compared bit-wise with the originakpackets.

3.3.1.3 Tolerance

There is ho tolerance. The diagnosis is pass or fail.

3.3.2 Yynchronization Layer Conformance

Although| the associated descriptor, called the:SLConfigDescriptor, is conveyed as a part of the object degcriptor
framewofk, it's conformance issues are of_great concern in this subclause since it pertains to the syntagx and
semantigs of the SL-packet headers.

3.3.2.1 | Conformance Requireéments

The Syng Layer shall recoverAccess Units ( AU ) of the embedded Elementary Stream, from the consecutive SL
layer patket payload and-provide fragments of AU, fragment by fragment, or complete AU, to the assqciated
decoder puffers through'the ESI Interface, with the relevant parameters when present in the SL packet headefs.

When OCR samples ‘are present, they shall be used to reconstruct the Object Time Base, and shall comply with the
timing adcuracy*conformance described in the following paragraph.

When D[ISs 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

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

3.3.2.1.2 Structure

The S| .ConfigDescriptor element shall have the tag value equal to 0x06.
If predefined = 0x01, the packet header is empty.

If predefined = 0x00:

» Ifthe useAccessUnit Start Fl ag and useAccessUni t EndFl ag are set to 0, then each Access Unit in the
str¢am is confined to one single SL-packet.

 IfOCRI engt h is not 0, then OCRst r eant| ag shall bessét to 0.
* If [OCRst r eanfFl ag=1, then OCRI engt h shall bezset to 0.

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

3.3.2.2 Measurement Procedure

3.3.2.2.1 Timing Accuracy (OCGR) Procedure
The fdllowing paragraph does-hot replace in any way what is normatively stated in ISO/IEC 14496-1.

The ggneral assumptionis that when an OCR sample is included, it refers to the beginning of the byte cpntaining
the firgt bit of the Q€R field in the SL_PDU header.

3.3.2211 From the transmission point of view

Assum ptions:

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
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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 g result we have:
ocRfi]=t, e
OCR[j]=t; £¢

=t =1, -1 §+%ﬁ

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

Thereforg, we can deduce:

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

-t )-2+¢ -t )+2xe
ATm =—(—)—STJ. —'I'i SATM :—(_)_f
1+ Af max 1_ A max
f f
in view of our constant bitrate definition this can be translated into:
#of-bytes—k #of-bytes+k
2 <r< 4
ATM ATm

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 copformance test failed.

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

1. 279MHz as STC frequency,
2. 810 Hz (30 ppm) as STC frequency error ,
3. +/f 500 nsec as the allowed tolerance on the PCR samplés

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

3.3.2.21.2 From a stored bitstream point‘of view

For alconstant bitrate SL stream, the_ position of the OCR in the bitstream and the value of the QCR are
propoiftional. If no rounding errors are present, the following rule would be obeyed:

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

) = const

Where i and i (-<Z i’) are the position indices of the byte in the bitstream containing the first Hit of the
objectClockReference field and OCR(i) and OCR(i’) are the values of the OCR timestamps taken into ac¢ount the
wrap-groundsi(see subclause 10.2.7 of ISO/IEC 14496-1).

As ea¢h-OCR is an integer number, derived from the OTB at the time, the sending terminal generates the QCR 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


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

ISO/IEC 14496-4:2000(E)

cong - 2 OCRI)-OCRM) _ . 2¢
i =i (i-i) i =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 :

st 2 22 OCR=O0HIT
O |' —1 | (i-i") i

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

S T

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

Unless:

const,;,, < const .

the confgrmance test failed.

NOTE 1 + As we deal with the position of the OCR in the bitstream, there is no tolerance in the frequency error. The redqult of a
frequency shift is a time varying delivery rate which can notbe checked here.

NOTE 2 + If the value of const has rounding errors; these rounding errors also will have to be taken into account|for the
definition pf the above interval.

NOTE 3 4 This should be rediscussed should O be restricted to 0.5

3.3.2.2.2] Timestamping ( DIS'& CTS) Procedure

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

1. verify that the ©OCGR test has been successfully passed

2. decdde a time stamp (decoding or composition) taking into account the wrap-arounds (see subclause 10.P.7)

3. scantthebitstream-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.

3.3.2.3 Tolerance

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

essed at

3.3.3.1.1 Structure for URLs

This spbclause briefly discusses the structure of the URL string as it will be used.igvthe remote invocation| of string
and services. The actual URL protocols and structures are out of scope of the 'ISO/IEC 14496-1 specifications.
However, the bitstream representation of these strings must be compliant\with the ISO/IEC 10646:1998 and its
amendiments (or the Unicode 2.0 and its amendments) specifications.~f the URLs in the Object Ddgscription
Framgwork are specified to have a certain structure, then these may hé included in the conformance specifications
in the future drafts.

3.3.3.1.2 The Initial Object Descriptor

This spbclause looks into the conformance requirements<for an InitialObjectDescriptor. The syntax and sgmantics
for thi$ descriptor are detailed in ISO/IEC 14496-1, subelause 8.6.3.

The sfructural conformance is a part of the syntactic conformance.

3.3.3.1.21 Structure

Shall have its tag value equal to 0x02,

Shall have an ObjectDescriptorlB‘value not equal to 0x000.

If the URL_Flag is set to 0/the’InitialObjectDescriptor shall indicate the following:
* ODProfileLevellndication

* sgeneProfilekgvellndication

+ aydioPrefileLevellndication

«  visualiProfitetevetidication
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.
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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 Scope of URLs in the Initial Object Descriptor

Shall point to a location whose content shall be an InitialObjectDescriptor.

3.3.3.1.3 The Object Descriptor

3.3.3.1.311 Structure

An object descriptor shall be encapsulated within an ObjectDescriptorUpdate command.
Shall haye the tag value equal to 0x01.

Shall haye a unique 10-bit ObjectDescriptorID within the name scope not equal to 0x000.

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

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

If the URL_Flag = 0, the object descriptor shall aggregate at least.one ES_Descriptor. The aggregation of
ES_Desgriptors of various streamType values is described below.

An objec} descriptor may aggregate up to a maximum of 30 ESpDescriptors.
An object descriptor may aggregate up to a maximum of 255 OCI_Descriptors.
An objeck descriptor may aggregate up to a maximum of 255 IPMP_DescriptorPointers.

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

3.3.3.1.32 Aggregation of ES_Descriptors in an Object Descriptor

This subplause pertains to the/cases wherein a given object descriptor aggregates more than one ES_Descriptor
elements.

All specifications and restrictions detailed in ISO/IEC 14496-1, subclause 8.7.1, shall be fulfilled.
3.3.3.1.4] Scope of URLs in Object Descriptors
URLs in|objectsdescriptors shall point to object descriptor elements at local or remote locations. The $tream

received| from\ithe remote location shall be a ObjectDescriptorUpdate command encapsulating a new |object
descriptg

=

3.3.3.1.5 Elementary Stream Descriptors
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 subclause delve into the dependencies of elementary streams on each other.

3.3.3.15.1 Structure

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

14 © ISO/IEC 2000 — All rights reserved
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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 thett:alue of streamDependenceFlag is set, the 16-bit dependsOn_ES ID of this ES_Descriptor element shall
have the value of the ES_ID of one of the other ES_Descriptor elements aggregated in the same object descriptor.
The streamDependenceFlag of the latter ES Descriptor element shall be 0 and the streamTypes of| the two
ES_Descriptor elements shall be the same.

An EY Descriptor shall aggregate one DecoderConfigDescriptor and one SLConfigDescriptor:
An ES Descriptor shall aggregate at most one IPI_DescrPointer and at most one Qos- Descriptor.

An HBS_Descriptor shall aggregate at most 255 I|IPMP_DescriptorPointer) ‘elements and at most 255
LangupgeDescriptor elements.

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

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

An EY_Descriptor aggregates un number of Descriptors.such as DecoderConfigDescriptor , SLConfigDgscriptor,
IPI_DgscrPointer, Qos_Descriptor. IPMP_DescriptorPointer, LanguageDescriptor elements, [PI_Desg¢rPointer,
IP_ldgntificationDataSet , which shall appear in the order and shall obey the rules defined in ISO/IEC |14496-1,
subclduse 8.6.4.

3.3.3.1.5.2 Elementary Stream Dependefcies

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

The URLs in ES_Descriptors’ shall point to elementary streams. It is expected that the streamlypge 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 spope of-the bj ect Descriptorl D, ES I D and | PMP_Descri pt orl D identifiers that label the object
descriptors, \elementary stream descriptors and IPMP descriptors, respectively, is defined as follows. This pefinition
is baded-~on the restriction that associated scene description and object descriptor streams shall always be
aggregatecHn—a—single—object-descriptor—as—specifiedn—stubetatse8:6-2-oHHSOAECH4496-1—The—foltowing 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 DecpterconfigDescriptor shafttave a tag vatue of OxX07-
The obj pct Typel ndi cat i on value shall not be 0x00.
The st r panilype value shall not be 0x00.

If streamlype = 0x04, the obj ect Typel ndi cat i on attribute shall take on one of the values from 0x20,| 0x60-
0x65, OxpA and OxFF. The last value shall indicate that no profile is specified.

If st r eamiType = 0.x05, the obj ect Typel ndi cat i on attribute shall take on one\df\the values from 0x40, 0x66-
0x69, 0xpB and OxFF. The last value shall indicate that no profile is specified.

3.3.3.2 | Measurement Procedure

3.3.3.3 | Tolerance

There is ho tolerance. The diagnosis is pass or fail.
3.3.4 HIFS Conformance

3.3.4.1 | Conformance Requirements

The ternfinal shall recover the BIFS Elementary-Stream in the BIFS Decoding Buffer bit-exact as constructed|by the
BIFS engoder.

3.34.2 Measurement Procedure

The BIF$ Access Units recoveredffom this conformance point shall be strictly identical to the Access Units |stored
in the cofresponding BIFS track-in the test MP4 file.

3.3.4.3 Tolerance

There is ho tolerance. The diagnosis is pass or fail.

3.3.5 QcCl€onformance

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 conformant ISO/IEC 14496 terminal shall pass all IPMP-ESs and IPMP-Ds to the appropriate IPMP System as

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

3.3.6.2 Measurement Procedure

An ISD/IEC 14496-1 conformant terminal shall be able to parse the IPMR ‘descriptors and IPMP ES (subclause
8.3.2 and 8.6) and the IPI data sets (subclause 8.6.8) to the extent of ISO/IEC"14496-1.

3.3.6.3 Tolerance

Therel|is no tolerance. The diagnosis is pass or fail.
3.3.7 | Scene Graph Conformance

3.3.7.1 Conformance Requirements

The sgene shall be reconstructed and updated” by BIFS-Command streams, BIFS-Anim streams and ROUTEs
execufion as specified in ISO/IEC 14496-1;.subclause 9.3.

3.3.7.2 Measurement procedure

The s¢ene graph shall be the sanie as the scene graph of a reference implementation at any time. The procedure
to testlis to make scene dumps-according to the format described in this document at some key points in fime. The
test mfaterial must provide(the original BIFS bitstream as well as the scene dumps for the same key points in time.
The key points will be détermined by the author of the test sequence according to the following criteria:

* injthe case of BIFS-Anim or BIFS-Command streams, the scene graph shall be checked after the CT$ of each
conmand or’anim value.

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

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 the terminal process.

3.3.8.1.1 BIFS acquisition

Terminals shall use the InitialObjectDescriptor, the BIFS Command, ObjectDescriptor and IPMP information to

support gcquisition of any MPEG-4STene.

As durinp the duration of a scene, the scene definition will change, the IPMP, InitialObjectDescripter) thg BIFS
Command and ObjectDescriptor information have to be continuously monitored.

3.3.8.1.2] Handling of discontinuities

In compljant MPEG-4 systems streams, not at every Access Unit boundary, but on some“particular Accesp Unit,
discontinuities in any decoding process can occur (visual decoding, audio decoding, System’s bitstream decoging).

Assumin that any combination of changes in decoding process parameters which lead to parameter valugs that
are suppprted by the decoder under test, the terminal under test shall:

« Maintain correct composition synchronisation between the different Elementary streams

* Not produce unacceptable audio or visual artefacts

3.3.8.1.3 Private data handling
The normal operation of compliant MPEG decoders shall:not be affected by the presence of private data in MPEG-4
system dtreams, i.e. decoders shall operate in the samie"way, if any private data are inserted or are not insefrted in
the alreafdy predefined fields.

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

Decoders shall be at a minimum capable of recognising and ignoring all private elementary streams.
3.3.8.2 | Measurement Proceddre
3.3.8.2.11 Buffer overflow/anderflow tests

Continudus OTB shallhepresent and available.

The SDNI buffer fullness will be continuously monitored with the use of CTS and DTS timestamps (when prgsent),
and with fthe use of the OTB. When present, continuous DTS and CTS shall be available for such conformancg test.

3.3.8.3 Taolerance

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:

« the title of the sequence,
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the authors,

» 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,

» the list and nature of the other documents.

Some

test sequences may also be accompanied by:

2000(E)

» parsing hints, helping the tester to locate errors by using textual comparison of the parsing hints with a log of

th
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spd
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34.1

3.4.1.1

The lo

3.4.1.2

o tla. 2l 2l &l % +
paroiiy Uy Uit utTULUUTT Uriutcl tTot,

ene dumps, allowing the comparison of the actual scene tree in the tested decoder with the(scen
cified by the standard.

xtual file formats to be used in the other documents are described in the next two subclauses.
Parsing Hint File Format
Requirements
g files are to fulfil the following requirements to facilitate conformance, testing:
sily legible and understandable for human beings

sy automatic comparison, e.g. by the UNIX command “diff*

Syntax Elements in a Log File

Itiss

ggested that any line in a log file should correspond to exactly one single read (for decoders) or

P tree as

Wwrite (for

encodgrs) operation of an ISO/IEC 14496 syntax element (see subclause 3.4.1.2.1 for details). The order ¢f lines in

alog
parts

Any siich line in a log file shall contain the_following syntax elements (the angled brackets are to be skipped

log file

<TCOSH

Table
autom

e th
the

« th

le shall correspond to the order of the decGding process as is given by the syntax descriptions in thg
f ISO/IEC 14496.

, Whereas the round ones are tg be kept):

(<bits> <Thits>)) <semantic> <bits read> <blank> <decoded val ue>

3-2 explains the meaning of the different syntax elements in one log file line. For easier legibility as W
atic processing it @so describes:

b exact starting position counted in characters from the beginning of the line (e.g. <TOS> always s
1% character in a line)

b field width in characters for the syntax elements (e.g. for <bits> there shall always be 3 c

relevant

in areal

ell as for

arts with

haracters

res

efved); 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)
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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

<sefmantic> the textual description of the bits read, according 29 40 left
to the syntax used in ISO/IEC 14496, see also
subclause 3.4.1.2.1

<bit$ read> the bits read, interpreted as a hexadecimal 69 9 right
number

<blgnk> blank characters for better legibility 78 2 -

<degoded value> | see subclause 3.4.1.2.2 80 N/A left

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

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

Table 3-3 — Values for<TOS>

stream type <TOS>
InitialObjectDescriptor IOD
ObjectDescriptorStream OD ES ID
SceneDescriptionStream BIFS ES ID
ObjectContentIinfoStream 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 <semanticx'syntax element

As stated in Table(332, the <semantic> field shall provide for the textual description of the bits read, according|to the
syntax used in ISO/IEC 14496. l.e., every sophisticated ISO/IEC 14496 syntax element that is being constfucted
from other syntax element has to be broken down recursively to primitive syntax elements that cannot be hroken
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.

3.4.1.22

The <flecoded value> syntax element shall contain information about the bits that have been decoded;’in[the form
that makes sense for them. For example boolean values shall be written as TRUE or FALSE. In.cases where the
bits rgpresent an enumerated type such as nodeType, a textual value of the enumerated type shall be printed. In
cases|where no information is needed as in the case of an integer, the field may be left blankString value$ shall be
printed as is. Any other comments can be added to this field as is felt necessary.

3.4.1.3 Example
The following line are to serve as an example of a line arbitrarily chosen from a log file (note that |here the

<semantic> field width is reduced to 30 character for better legibility and that’l also left out the <decodgd value>
syntay element):

Bl FS|5 ( 1, 3) i sReused 0 FALSE
This lipe corresponds to the following information:

e orle bit has been taken from a scene description stream

e thestream'sES IDis5

e the bit read is the third bit taken from this-Sstream so far

« the bit will be interpreted as an isReused syntax element, probably inside an SFNode (further infornpation on
thig will be provided by the context\which in turn would be given by the preceding lines in the log file!)

» the bit's (hexadecimal) value_is zero
» silfce isReused is an.SFBoolean value, its value “0” is interpreted as “FALSE”
3.4.1.4  Suffix for'lkog Files

For egsy recagnition the name of every log file shall be terminated by the suffix “.log” leading to the formaf *.log for
any sych file’s-name.

3.4.2 —Scene Dump Fite 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>
Containg terminal’s session time value (at the point the scene dump is captured) expressed in SFTime_ format

Containdr:
<scene-gump>

Attributes:
reference-value Required if the scene is timed to a clock reference stream.(Contains a snapshot of thg clock

reference as an integer. Note that this value will wrapZand cannot be used as the sole
indicator of session time.

D

3.4.2.1.3] <scene>
This element is a container for all nodes of the scene graph.

Containdr:
<scene-qump>

Attributes:
(none)

3.4.2.1.4 <node>

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

Containdr:
<scene>| <indexed-value>;<node>

Attributes:

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

instancelid Optional—Setto 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 eferrentisusede-containa-single-value-rar-Mi—ypefield-

Contajner:

<field3

Attribtes:

index Required. Contains the zero-based integer index of the value in the field.
3.4.2.1.7 <routes>

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

Contalner:

<sceng-dump>

AttribJtes:
(none

3.4.2.18

<route>

This element describes a route in the scene.

Contalner:
<routgs>

Attribdtes:

id

src-node

src-fie]d

dst-node

dst-field

3.4.2.2

Required. Contains the route’s id.

Required. Contains the instance identifier of the route’s source node.

Required. Contains the outID of the source field within the source node.

Required. Contains the instance identifier of the route’s target node.

Required. Contains the inID of the target field of the route’s target node.

<?xm version="1.0"?>

<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 nanme="children" def-id="0">

<i ndexed-val ue i ndex="0">

<node nane="Transforn' type="94" instance-id="2">
<field name="transl ati on" def-id="5">0.0 0.0 0.0</field>
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</scene-dy

343 T

This parqgraph describes theiest suites to be used. A test suite is a suite of material and measurement algd
and assa

3431

The test

<field name="rotati on" def-id="2">0.0 1.0 0.0 0.0</field>

</ 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-value>
</[field>
<field name="keyValue” def-id="1">
<indexed-value index="0">0.577.0.5%7 0.577 0.0
</indexed-value>

</indexed-value>
</[field>
</node>
</indexed-value>
<ffield>
</node>
/scene>
routes>
<route id="1" src-node="3" src-field="6" dst-nede="4" dst-field="0"/>
<route id="2" src-node="4" src-field="2/-dst-node="2" dst-field="4"/>
/routes>

mp>

est Suites

ciated reference.algorithms.

BIFS Feature List

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

Pres

pnee in the scene tree after dprnding

<indexed-value index="1"20.577 0.577 0.577 6.283185

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.

rithms

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

ISO/IEC 14496-4:2000(E)

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. | BHS-Anim—size-3b-animation

9. EIBIFS-Anim: size 2D animation

10. EIBIFS-Anim: integer animation

11. EIBIFS-Anim: several fields in the same node Anim-rect
12. IiSIFS-Anim: several nodes

13. EIBIFS-Anim: skip frame

14. IiSIFS-Anim: switch of a node (isActive mask)

15. EIBIFS-Anim: random access true

16. | BIFS-Anim: random access false

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

19. [ Quantization: drawing order

20. | Quantization: color

21. | Quantization: texture coordinate

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

24. | Quantization: interpolator keys

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

27. | Quantization: object size 3D

28. | Quantization: object size 2D

29. | Quantization: linear scalar quantizatien

30. | Quantization: efficient float

31. | Quantization: node defaultvalues

32. | Quantization: isLocal mede

33. | Quantization: DEF/USE

34. | BIFS Command. insert node index

35. EIBIFS Commapnd:insert node begin

36. $IFS Command: insert node end Updatetest, Friday
37. EISIFS Command: insert Idx value index

38. I13IFS Command: insert Idx value begin

39. EISIFS 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. | SFBaol Ecran2, Updatetest

59. |SFColor Ecran2, Updatetest

60. | SFFloat Ecran2, Updatetest

61. |SF|nt32 Ecran2, Updatetest

62. | SFRotation Normal-4bit

63. | SFPtring Ecran2, Updatetest

64. | SFTime Jerusalem, Orientinterp3D

65. | SFUrl Anchor, Audiotest

66. | SFVec2f Ecran2, Updatetest

67. | SFVec3f Bifs-deletenode

68. | SF|mage

69. | SFCommandBuffer Ecran2

70. | SFBcript Scaling3D, SFColor01, Value_changed3d, Qtvr
71. | BIHSConfig: BIFS Anim Anim-rect, Anim-circle, Anim-simple
72. | BIHSConfig: BIFS Command Ecran2, Jerusalem

73. |Ang¢hor Anchor

74. | AnimationStream Anim~rect, Anim-circle, Anim-simple
75. | Appearance Bifs-deletenode, Bifs-2dfieldreplacel
76. | AudglioBuffer

77. AwiiioCIip

78. | AugiioDelay

79. | AudlioFX

80. | AuglioMix

81. Au:iiioSource Audiotest, Ifs

82. | AuglioSwitch

83. | Bag¢kground

84. | Bagkground2D

85. |Billpoard

86. |Bitap Ecran2, Jerusalem, Updatetest, Transition
87. |Bo Bifs-deletenode

88. | Cirgle 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
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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. | FaceDefTables

111. | FaceDefTransform

112. | FAP

113. | kDP

114. |KIT

115. | Fog Scaling3D

116. | FontStyle Scaling3D, Ecran2

117. | Form Form_spread, Form_spread2, Testform
118. | Group Anchor, Ecran2, Layout
119. | ImageTexture Ecran2, Jerusalem,Pae_raise
120. | IndexedFaceSet Test2, Test3

121. | IndexedFaceSet2D Ifs

122. | IndexedLineSet

123. | IndexedLineSet2D Polygontest, Updatetest
124. | Inline

125. | LOD

126. | Layer2D Bifs-2dfieldreplacel, Transition
127. | Layer3D Bifs-deletenode, Scaling3D
128. | Layout Jerusalem, Layout, Testlayout
129. | lineProperties Ecran2, Updatetest

130. | ListeningPoint

131. | Material Bifs-deletenode, Material3D
132. | Material2D Bifs-2dfieldreplacel, Ecran2
133. | MovieTexture Jerusalem, Friday

134. | Navigationinfo

135. | Normal

136. | Normalinterpelator

137. | OrderedGroup Form_spread2, Pae_raise
138. | Qrientationinterpolator Orientinterp3D

139. | Pixel Texture

140. | PtaneSensor

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. | SpaotLight

PointLightPrimitive1-3D

159. | Swjtch Ecran2, Jerusalem, Friday
160. | TeqmCap
161. | Text Ecran2, Jerusalem, Updatetest

162. | TextureCoordinate

163. | TextureTransform

164. | TinjeSensor

Orientinterp3D, Jerusalem, Trans-group, Timestest

165. | TolichSensor

Scaling3D, Ecran2, Jerusalem, Eriday

166. | Transform

Bifs-deletenode

167. | Trgnsform2D

Bifs-2dfieldreplacel, Ecran2

168. | Valuator

Slider, Valuator

169. | Viewpoint

Scaling3D

170. | Vis)bilitySensor

171. | Viseme

172. | WQrldinfo

173. | DEF / USE

SFColof01, Ecran2, Jerusalem

174. | BIRSConfig (DecoderSpecificinfo for BIFS)

Ecran2, Jerusalem

3.4.3.2 OD Feature List

Table(3-56 O OD Test Suite Information

b

° | Fedture

Reference of Test sequence and associated method

[o]1)]

Anchor, Audiotest, Ecran2

OD Update (new)

Ecran2, Jerusalem

OD Remove

ES|Update (new)

ES|Remove

IPNIP Update

IPNIP Remeove

OD Update (modification)

O XN~ WNE

ES|Update (modification)

=
©

OCI descriptors

=
|

IPI descriptors

=
N

QoS descriptors

=
w

Extension descriptors
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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
Updatgtest ENSF Ypdates
Transfion ENST Layer2D as clipping etc...
Valuator ENST Valuator
Simple¢ ENST Simple2D sample
Jerusalem ENST Medium size sample
Layou ENST Medium size sample
Pae_rhise ENST OrderedGroup, updates and interactivity
Polygontest ENST Polygons and lines
Slider ENST Valuator...
Timestest ENST ColorInterpolator
Transigroup ENST Scalarinterpolator
Testlayout ENST Layout
Testfgrm ENST Form
Qtvr ENST Script, Valuator, Arb. Shape.video
Friday ENST Medium size example
Trajo ENST Positioninterpolator2D
Ifs ENST IndexedFaceSet2Dand Sound2D
Anim-gimple FT Animation of Fransform2D.scale
Anim-fect FT Animation of Transform2D.translation and rotation
Anim-gircle FT Animation-of Transform2D.rotationAngle
Bifs-d¢letenode FT Deletenode on 3d nodes
Bifs-2glfieldreplacel FT Replace field on 2d nodes
Bifs-InsertNodeStress FT Insert node
PointUightPrimitive1-3D FT, 3d lights
Orientnterp3D ET Orientation Interpolator
Material3D FT Material3D
Angle{8bit FT Quantization of angle
Normal-4bit FT Quantization of normal
Pos3d-4bit FT Quantization of position 3d
Scaling3D FT Script
SFColor01 FT Script
Value | changed3d FT Script
Test2 ﬂpfihacn IndexedEaceSet
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.

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

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

The tern] ‘reference software decoder’ means one of the two software decoders contained in ISO/IEC 14496{5 Itis
possible [to use this software to test and verify that some of the requirements specified’in ISO/IEC 14496-2 afe met
by the bifstream.

If any statement stated in this subclause accidentally contradicts a statement or requirement defined in 1IJO/IEC
14496-2 | the text of ISO/IEC 14496-2 prevails.

The follqwing subclauses specify the normative tests for verifying. compliance of video bitstreams, visualtobject
bitstream collections, visual-clip bitstream collections, video decaoders and scalable still texture object degoders.
Those nprmative tests make use of test data (bitstream test suites) provided as an electronic annex o this
document, and of a reference software decoder specified\in ISO/IEC 14496-5 with source code availgble in
electroni¢ format.

4.2 Definition of visual bitstream compliance

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

A compliant bitstream, visual-object. bitstream collection or visual-clip bitstream collection shall meet pll 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 specifled the
bitstreany.

Subclauge 5 of this part of ISO/IEC 14496 defines the normative tests that a bitstream, visual-object bitgtream
collectiop or visual-chp—bitstream collection shall pass successfully in order to be claimed compliant with this
specification.

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@L1 bitstream).

4.2.1 Requirements and restrictions related to profile-and-level

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 ISOHAEC| 14496-2
Profilg@Level encoder if it satisfies the following requirements:

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

2) Foll encoding methods which include embedded decoding operations to produce the.'Coded bitstream, these
decodjng operations shall be performed with the full arithmetic precision specified in ISO/IEC 14496-2.

This decond requirement is necessary to guarantee that only compliant decoderswill produce images that have
optimym quality.

With this requirement on ISO/IEC 14496-2 encoders, any compliant decoder decoding a bitstream generated by a

compllant encoder will normally reconstruct images of higher quality, compared to the images reconstrugted from
the sajme bitstream by a non-compliant decoder.

4.2.3.2 Encoder recommendations

ongly recommended that video encoders capable.0f*producing P-pictures implement the note of subclause
f ISO/IEC 14496-2. Failure to implement this\recommendation may cause significant accumdlation of
mismatch between the reconstructed samples produged by the hypothetical decoder sub-loop embedded within an
encoder and those produced by a (downstream) decoder using the coded bitstream produced by the encoder.

in ISO/IEC 14496-2. For wisual_object type == “video ID", the reference software begins defoding a
bitstrepm at the video_object_start_code. For visual_object type == “still texture D", the reference softwafe begins
decodjng a bitstream beginning-with StillTextureObject(). It does not, however, implement the following additional
restrictions defined by ISOAEC 14496-2:

* vgrification of thecanstraint imposed on VBV, VCV and VMV, and
e prpfiles andlevéls.

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

4.3 Pfocedure for testing bitstreanTt comptiance

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 usecinl some
processing stages. However, some arithmetic may need to be performed on combinations of syntax elements.

A verifief which does perform the IDCT transform and calculates the reconstructed samples must comply With all
the arithmnetic precision requirements specified in ISO/IEC 14496-2. In addition, the IDCT of such-a verifier shall be
an embddiment of the saturated mathematical integer-number IDCT specified in Annex A of\ISO/IEC 14496-2 (a
software|implementation using 64-bit double-precision floating-point is sufficient).

Performipg the IDCT and calculating the reconstructed samples in a verifier, although not necessary, is useful for
several reasons:

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

- Checkihg the output of the IDCT can provide an indication of.whether or not the encoder that producged the
bitstream observed the recommendation of the note in subclause\7:4.4 of ISO/IEC 14496-2.

If a bitstream contains a P-VOP with many occurrences of ceded blocks of DCT coefficients (i.e., blocks that &re not
all zeros] for which the output of the reference IDCT is alkzeros, then the encoder that produced the bitstregm can
be suspgcted of not implementing this important recommendation.

The besfchance to discover this problem is when astill image (with no motion at all and no noise) is encoded

4.4 Definition of visual decoder compliance

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

Compliamce of an ISO/IEC:14496-2 decoder is defined only with regard to a legal profile-and-level combinatfon, as
specified in clause 9. The decoder shall decode the VOPs of the test bitstreams within the VOP time [period
indicated in the bitstream (VOP_time_increment). The decoder shall reconstruct I-, P- and B-VOPs and gprites
within +/}1 pixel différence compared with that generated by the reference software. Additionally the arithmetic
accuracy withoutIDCT of the decoder shall be identical to that of the reference software, except for the warping
function pf perspéective warping used for the decoding of S-VOPs (see subclause 4.3.1). The decoder does ngt 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.
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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 decpder which implements only a subset of the options or ranges of syntax and semantics for a givenprofile-and-
level gombination is not a compliant decoder for that profile-and-level, even if it passes the normative-tests|specified
in clayse 5. In effect such a decoder would not be capable of decoding all compliant bitstreams of\the cgnsidered
profiletand-level combination.

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

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

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

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

4.4.1 | Requirement on arithmetic accuracy in videgiobjects (without IDCT)

With the exception of IDCT, the specification~of ISO/IEC 14496-2 defines the decoding process gbsolutely
unambiguously. IDCT may yield different results among different implementations. The requirements 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. subclayise 7.8.5
of ISQ/IEC 14496-2) may requiresthe usage of floating point registers for implementation. The decogder shall
calculate the warping functions'\for perspective warping (i.e. F(i, ), G(, ), Fdi, jo), and Gi;, jJ for the
no_of [sprite_point == 4 case-defined in subclause 7.8.5 of ISO/IEC 14496-2) within +/-1 difference comppred with
the values obtained using the-integer arithmetic defined in ISO/IEC 14496-2.

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

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

Whenla-coded pir\fnrn is_ decoded from a hitstream, for each 8x8 block of the coded pir\hlrn that is "not-doded" 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 tesi is derived from the specification given in the IEEE Std 1180-1990 standard, with the following
modificafions:

1) Initenp (1) of subclause 3.2 of the IEEE specification, the last sentence is replaced by: <<Daté&sets of 1 000 000
(one milljon) blocks each should be generated for (L=256, H=255), (L=H=5) and (L=384, H=383):>>

2) The tgxt of subclause 3.3 of the IEEE specification is replaced by : <<For any pixel location, the peak errqr shall
not excegd 2 in magnitude. There is no other accuracy requirement for this test.>>

3) Let F be the set of 4096 blocks Bi[y][x] (i=0..4095) defined as follows :

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

Q)

) Bi[7][7] = 1 if BI[O][0] is even, Bi[7][7] = O if Bi[0][0] is odd
@) All other coefficients Bi[y][x] other than Bi[0][0] and Bi[%]{Z] are equal to 0

For each block Bi[y][x] that belongs to set F defined abovejan IDCT that claims to conform to the specification of
Annex Alof ISO/IEC 14496-2 shall output a block fly][x] thiat as a peak error of 1 or less compared to the ref¢rence
saturated mathematical integer-number IDCT fii(x,y). \l-other words, | fly][x] - fii(x,y)| shall be <= 1 for all x|and y.
Successjully passing the conformance test defined-in this document only provides a strong presumption that the
IDCT trapsform is compliant, i.e. that it does meet-all the requirements specified in Annex A of ISO/IEC 14/496-2.
Additiondl tests may be necessary to check mare-thoroughly that the IDCT implements properly all the requirgments
and recommendations specified in Annex A'0fNSO/IEC 14496-2.

4.4.3 HRequirement on arithmetic, accuracy in scalable still texture object (without IDWT)

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

Thereforg, when a coded‘image is decoded from a bitstream, if the encoded image only contains only zerq DWT
coefficients, a compliant-decoder shall produce reconstructed samples numerically identical to zero.

4.4.4 HRequirement on arithmetic accuracy in scalable still texture (with IDWT)

In decod|ng-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 Teference 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).

4.4.6 Recommendations

In addjtion to the requirements, it is desirable that compliant decoders implement various recommendationg defined
in ISOJIEC 14496-2.

This spibclause lists some of the recommendations.

It is rgcommended that a compliant decoder be able to resume the decoding process as 'soon as possiblg 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 forthe macroblocks or videq packets
for whjch all the coded data has not been received.

4.5 Procedure to test decoder compliance

In thig subclause, except where stated otherwise, the term ’bjtstream’ means compliant ISO/IEC 144P6 video
bitstrepm (as defined in this document), that has the profile_and:level_indication corresponding to the profile-and-
level gombination for which conformance of the decoder is considered.

4.5.1 | Static tests

Static tests of a video decoder requires testing of the reconstructed samples. This subclause will explainf how this
test can be accomplished when the reconstructéd-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 test should be
performed by the manufacturer during the design and development phase.

Static ftests are used for testing the arithmetic accuracy used in the decoding process.
Therelare two sorts of static ‘tests.

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

- The [static tests that involve the use of IDCT, IDWT or sprite warping, in which case the test will checi that the
peak abSelute error between the values of the samples reconstructed by the decoder under test and the yalues 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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4.5.3 Specification of the test bitstreams

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

a) General
b) Shape coding
c) Scalability

d) Errorresilience

e) Scalfble still texture
f)  Sprites

Not all the decoder requirements are covered by these tests, but tests for the most fundamental d¢coder
requirements are believed to be covered by this test suite specification. These tests include. :

1. Generpl static tests:

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

2. Memoyy bandwidth dynamic tests:

Bitstreams with all macroblocks predicted with average, (bi-directional) prediction, with half-gample
interpolation in both the horizontal and vertical directionsyfer both the luminance and chrominance blocks if
ossible, using smallest possible prediction blocks.(@nd accessing as many different samples [of the
ference pictures as possible.

3. VLC/HLC decoding static tests:
Bitstreams using all the possible events within a table.
4. Bits ald Symbol distribution (burst) dynamic tests:

itstreams containing very irrégular distribution of bits or symbols.
To test 4 decoder for conformance’with regard to a particular profile-and-level combination, a bitstream tegt suite
can be| made accordingfo- this specification. Each bitstream of the test suite must haye its
profile_ahd_level_indication.corresponding to the profile-and-level combination considered for the decodgr, and
must be fully compliant with-ISO/IEC 14496-2.
When a| bitstream~requires the use of an option or parameter value not permitted with the profile-anf-level

combination considered (e.g., B-VOPs in the case of Simple Profile), the test bitstream must be omitted frgm the
bitstrean) test Suite.

All the bitstreams-in-the test suite-must be such-that the ot |fn| 1t of the non-saturated |n1‘nr1nr 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.

45.3.1 Test Bitstreams — General

In this subclause the number of MB/s allowed is determined by the VCV model as defined in Annex D of ISO/IEC
14496-2.
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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
Specification: A bitstream with a B-VOP as large as the maximum number of MB/s allowed for the profile-and-
level gombination, using long VLC’s (not via escapes) as much as possible. Number of MB/s and bitrate are the
maximum allowed for the profile-and-level combination.

Functjonal stage: VLD

Purpgse: Check that decoder works in this situation. A large B-VOP located afterseveral smaller coded VJOPs can
catch p decoder off guard.

45.3.1.3 Test bitstream #GE-3
Specification: A series of consecutive interlaced coded P-VOPsith all macroblocks using both top and bottom
field gf the reference VOP. Number of MB/s and bitrate are the maximum allowed for the profile-and-level
combipation. Maximize number of half-sample prediction in both the horizontal and vertical directions/ for both
lumingnce and chrominance blocks.

Functjonal stage: prediction bandwidth

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

45.3.1.4 Test bitstream #GE-4
Specification: A bitstream with allimacroblock_type transitions progressive and interlaced coded VOPs.
Functjonal stage: parser

Purpdse: Check that deceder handles all scenarios in parsing tree.

45.3.1.5 Test bitstream #GE-6

Specification:= A bitstream with many different combinations of values for top_field_first, f codes, qupnt_type,
vop_cpded, \wop_rounding_type, intra_dc_vlc_thr, alternate_vertical_scan_flag, variable numbers of consecutive
coded| B-YOPs, coded P-VOPs and coded I-VOPs with downloaded quantization weighting matrices. Ideally the
bitstrearm shoutd containm at possiblie fegal combinations.  vVarious Syntax Switches are toggted from VOP-1o-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
coordinafes, and all those combinations are Used jor each prediction mode In both progressive and inigrlaced
coded VOPs.

Functional stage: MCP

Purposdg: Check that decoder implements motion compensation stages with full accuracy in,all\cCases. Excpt for
reconstryiction of Intra DC blocks, the test does not involve other decoder functions such as IDCT, inverse
guantization and mismatch control. When a static decoder test is performed using. the static test technique
describefl in this document, the decoder under test shall reconstruct samples identical'to’ those reconstructed by a
reference¢ decoder for all predicted macroblocks.

45.3.1.9] Testbitstream #GE-11

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

Functional stage: VLD

Purposqg: Check that decoder does not rely on statistically lew ‘count of symbols over global areas to meet regl-time
constrairjts.

45.3.1.1p Test bitstream #GE-12

Specificption: Bursty case for number of bits\per macroblock with different burst location within VOP (top, bgttom),
followed [by Bi-directional macroblocks. Allmiotion vectors with half-sample components. Macroblocks outs|de the
burst concentration have all bi-directional prediction. Number of MB/s and bitrate are the maximum allowed for the
profile-apd-level combination.  Halfssample in both the horizontal and vertical directions, luminancg and
chromingnce blocks. Maximize numpber of prediction blocks required to reconstruct a macroblock.

Functional stage: VLD andprediction bandwidth

Purposq: Check that decoder does not rely upon statistically small number of coded bits over local areas.

45.3.1.11 Testhbitstream #GE-13

Specificption:Y A series of consecutive progressively coded P-VOPs. As many half-sample componepts as
possible |[in“both the horizontal and vertical directions, luminance and chrominance blocks. Number of MBJs and
bitrate are the maximum allowed for the profile-and-level combination. Maximize number of prediction blocks
required to reconstruct a macroblock.

Functional stage: prediction bandwidth

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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maximum 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.

45.3.1.13 Test bitstream #GE-16

S 1E4 +a - [ad ™ Lo Al bitat 1 H 1 + it + . H Il <l ITU T
peC| TCAlTuIT. STTUTU TITAUTT Vitoua TAaltrt. LuUimmmarict odimipIic Tatt dliu Unirditc arc uic TITAAITTIUTIT alfuvvcu Or =

H.263|bitstream.
Functjonal stage: overall

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

45.3.1.14 Test bitstream #GE-18

Specification: Low delay sequence with skipped VOPs. Number of MB/s and bitraté are the maximum allowed for
the profile-and-level combination.

Functjonal stage: controller

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

45.3.1.15 Test bitstream #GE-19
Specification: A bitstream implementing a test close-fo the IEEE 1180 IDCT mismatch test, to test the decoder’s
IDCT pstatistical accuracy. Can be done using I-V@Ps with a flat custom quantization matrix with all 16, and a
guantiger value of 1. Use whatever number of VOPs are required to satisfy statistic count. Note that bgcause of
saturation in [0, 255], the test cannot emulate_exactly the IEEE 1180 IDCT test.
Functjonal stage: IDCT

Purpgse: Check IDCT decoder acCuracy. This is not a drift test since all macroblocks are of type Intra.

45.3.1.16 Test bitstream #GE-20

Specification: Bitstréam' causing maximum saturation of the inverse quantization by creating the|greatest
amplitbde combinations of macroblock quantization (quantizer value 31), visual weighting matrix (valuel 2"), and
DCT qoefficient (value —2"% or 2"+3), where n is the maximum allowed number of bits per pixel for the profile-and-
level gombinationy* MPEG-2-style quantisation is used.

Functjonal stage: inverse quantization

Purposer Test that decoder implements properly the saturation of the nverse guantization (before the mismatch
control).

45.3.1.17 Test bitstream #GE-21

Specification: 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 combination. H.263-style quantisation is used.

Functional 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.

Purposqg: Test that decoder implements properly the addition of the output of IDCT f[y][x] to the predicted)palues
p[y][x] anld saturation of the result to the range [0, 2"].

45.3.1.1p Test bitstream #GE-23

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

Functioal stage: reconstruction of motion vectors, MCP, control

Purposqg: Check that decoder implements motion compensation properly wheh.motion vectors are very large|

45.3.1.2D Test bitstream #GE-24

Specificption: A bitstream with quantizer matrices (intra and noh:intra, and if permitted, chroma matricef too).
Matrices|are not symmetrical (e.g., matrix coefficients are randém’numbers in the range [1, 2"]). If permitted, use
of both sganning orders.

Functional stage: quantizer matrix download, matrix scahhing.

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

45.3.1.2l Test bitstream #GE-25

Specificption: A bitstream in which~the output of the non-saturated integer number mathematical IDCT f (X, Y),
as defingd in Annex A of ISO/IEC(14496-2, has large absolute values but values within the range [-2"-2"*, 4"+2""-
1] for each coded block, where .n is the maximum allowed number of bits per pixel for the profile-anf-level
combination.

Functional stage: IDCT.

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

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

The in
seque

Class

4.5.3.2.

Speci
with th
define
bitstre

Funct

Purpo
sampl

Class

4532

Speci
contro

Funct

Purpad

bitstrearm generated by TandonT deciSion Taker
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 motion
vectors from texture motion vectors for I, P and B frames

put used to generate bitstreams of classes 2 and 3 will consist of the coneatenation of several ty,
hces.

1:

1 Test Bitstream #SH-1

ication: A series of consecutive |- and P-VOP with half<efthe macroblocks lying on the boundary, i
e intra- and inter-CAE procedures. The bitstream is designed such as to use every entry in all look-
0 by binary shape coding. Test conditions are the ‘myaximum allowed for the profile@level combina
am contains binary shape only information.

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

se: Check 1024 contexts of intra-CAE,»512 contexts of inter-CAE, 256 contexts for up-sampling, a
ng.

2:
.2 Test Bitstream #SH-2

ication: A serieS-@f consecutive I- and P-VOPs with binary shape only coding. The bitstream prog

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

seA Check the general case of testing binary shape coding with proper test sequence for for a giv

@ lev

led by a random decision maker. This bitstream is made under the condition of core profile @ level 1.

pical test

e. coded
Lip tables
ion. This

nd down-

uction is

bn profile

pl(structure.

45.3.2.3 Test Bitstream #SH-3

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

Funct

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

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

Specificption: A series of consecutive |- and P-VOPs with binary shape only coding. The bitstream predugtion is
controllefl by a random decision maker. This bitstream is made under the condition of main profile @ level*3.

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

Purposqg: Check the general case of testing binary shape coding with proper test sequence\for a given prdfile @
level strycture.

45.3.2.6| Test Bitstream #SH-6

Specificption: A series of consecutive I- and P-VOPs with binary shape onlysceding. The bitstream produdgtion is
controllefl by a random decision maker. This bitstream is made under the condition of main profile @ level 4.

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

Purposqg: Check the general case of testing binary shape coding)with proper test sequence for a given prdfile @
level strycture

Class 3:

45.3.2.7| Test Bitstream #SH-7

Specificption: A series of consecutive |- and‘\P-VOPs with binary shape and texture. The bitstream genergtion is
controllefl by a random decision maker. This bitstream is made under the condition of core profile @ level 1.

Functional stage: prediction of shapeMV from texture MV

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

45.3.2.8] Test Bitstream #SH-8

Specificption: Adseries of consecutive |- and P-VOPs with binary shape and texture. The bitstream genergtion is
controllefl by a random decision maker. This bitstream is made under the condition of core profile @ level 2.

Functional'stage: prediction of shape MV from texture MV

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

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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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.

45.3.2.10 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.

Funct

ional 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
4.5.3.2

Speci
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P.11 Test Bitstream #SH-11

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

onal stage: prediction of shape MV from texture MV

se: check the general case of shape and texture coding. In particularly,\tésts padding and pre
motion vectors from texture motion vectors with proper test sequence fera/given profile @ level stru

Test Bitstreams — Scalability

.1  Test Bistream SCS-1

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

ref_se
Theu
horizo
horizo
verticg
verticg
Functi

Purpo
layer

4.5.3.3

lect code ==*11' in P-VOP. The base layer bitstream‘¢ontains P-VOP with skip macroblock.
psampling factors are set as follows.

htal_sampling_factor n 16

htal_sampling_factor m 1
|_sampling_factor_n 16
|_sampling_factor_m 1

pnal stage: Predictionprocess from base layer

ho motion vectors)

.2 Jest Bistream SCS-2

Specification : The enhancement layer bitstream contains VOP coded with ref select code = ‘11" in B-

cture.

pration is
.

liction of
cture.

VOP and

5e - This bitstream tests prediction process from base layer, i.e. Temporally coincident VOP in the feference

VOP and

ref_se

lect 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_sampling_factor_n 16

vertical_sampling_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.

45.3.3.3 Test bitstream SCS-3

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

The upsampling factors are set as follows.

horizontgl_sampling_factor n 16
horizontgl_sampling_factor m 1
vertical_gampling_factor_n 16
vertical_gampling_factor_m 1

Functional stage: Interpolate prediction process

Purposgq: This bitstream tests interpolate prediction process from enhancementlayer and base layer.

45.3.3.4 Test bitstream SCS-4
Specificption: The bitstream has | and P-VOP in base layer and only B-VOP in enhancement layer. The basg layer
is complfant bitstream of Simple profile and at least one skipped™MB is included in a P-VOP. The ref_selec}_code
="11" of B-VOP is used for enhancement layer.

Function stage: Prediction process from the enhancement layer

Purposd: The purpose of this bitstream is to verifyytemporal scalability in the case of ref_select code="11} of B-
VOP. This bitstream also tests macroblock skippingrule in enhancement layer.

45.3.3.§ Test bitstream SCS-5

Specificption: The bitstream has | and P-VOP in base layer and P and B-VOP in enhancement layer. Th¢ base
layer is [compliant bitstream of (Simple profile and at least one skipped MB is included in a P-VOR. The
ref_selegt_code = “01" in B-VOP~and ref_select_code = “01" in P-VOP are used for enhancement layer.

Function stage: Predictionprocess from the enhancement layer
Purposdg: The purpese of this bitstream is to verify temporal scalability in the case of ref_select_code={01" in

B-VOP and ref_select code = “01" in P-VOP. This bitstream also tests macroblock skipping rule in enhangement
layer.

4.5.3.3.§ “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.
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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

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

This bjtstream has bitrate and Macroblocks per second with the upper bound value of L1\n Simple scalablg profile.
Functjonal stage: Performance of enhancement layer decoder

Purpgse: This bitstream tests performance of enhancement layer decoder. This bitstream put sfress for
enhancement layer decoder in L1.

45.3.39 Test Bistream SCS-9

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

This bjtstream has bitrate and Macroblocks per secondswith the upper bound value of L2 Simple scalable grofile.
Functjonal stage: Performance of enhancement-layer decoder

Purpgse: This bitstream tests performance of enhancement layer decoder. This bitstream put sfress for
enhancement layer decoder in L2.

45.3.3.10 Test bitstream SCS-10
Specification: The base layer.is compliant bitstream of Simple profile. The ref_select_code = “01" in B-)OP and
ref_select code = “01" in P-VVOP are used for enhancement layer. The max number of bitrate and Macrobplock per
seconf satisfy those of SSP@L1

Functjon stage: Pefrformance of enhancement layer decoder

Purpgse: Thespurpose of this bitstream is to verify a performance of enhancement layer decoder. The bitstream
put stressdorenhancement layer decoder in SSP@L1

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

© ISO/IEC 2000 — All rights reserved 45


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

ISO/IEC 14496-4:2000(E)
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.

Th f ~al £ Ado= 4104 o orbhtron, chaonaod D N\/AD (o athy nhaoanoopmaont haag - KA o o ad for anbh oo v\l-l
ere _PCTCCT_COUC— TU T argrirary  SrapcuT VOT WitT CTimanCCTITCT Ity pC— 1T 15 USCTU TUT CTTTaArTC CTITC T ayel’

Function stage: Prediction process from the enhancement layer

Purposqg: The purpose of this bitstream is to verify temporal scalability with a rectangular VOP-in‘*base laygr and
arbitrary shape in enhancement layer. In addtion to that, ref_select_code="10" in P-VOP case is(verified.

45.3.4.2] Test bitstream SCC-2

Specificption: The bitstream has | and P-VOP in base layer and only one P-VOP_invenhancement layer. Th¢ base
layer is qgompliant bitstream of Core profile without B-VOP and the reconstructed image should be arbitrary ghaped
VOP. The ref_select_code = “10" in arbitrary shaped P-VOP with enhancement. type = “0" is used for enhandement
layer.

Function stage: Prediction process from the enhancement layer

Purposq: The purpose of this bitstream is to verify temporal scalability with arbitrary shaped VOP in both bagse and
enhancement layer with enhancement_type = “0“. In addtion tothat, ref_select_code="10" in P-VOP case is vérified.

45.3.4.3] Test bitstream SCC-3

Specificption: The bitstream has | and P-VOP in base layer and only one P-VOP in enhancement layer. Th¢ base
layer is gompliant bitstream of Core profile without'B-VOP and the reconstructed image should be arbitrary ghaped
VOP. The ref_select_code = “10" in arbitrary shiaped P-VOP with enhancement_type = “1" is used for enhangement
layer.

Function stage: Prediction process from the enhancement layer

Purposd: The purpose of this bitstream is to verify temporal scalability with arbitrary shaped VOP in both bagse and
enhancement layer with enhancement_type = “1“. In addtion to that, ref_select_code="10" in P-VOP case is verified.

45.3.4.4 Test bitstream SCC-4

Specificption: The\bitstream has only I-VOP in base layer and two P-VOPs in enhancement layer. The basg layer
is compliant bitstream of Core profile without B-VOP and the reconstructed image should be rectangular VOP. The
ref_selegqt cede = “01" and “00" in arbitrary shaped P-VOP with enhancement_type = “1" is used for enhandement
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.

45.3.45 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

2000(E)

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.

45.3.46 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
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se: The purpose of this bitstream is to verify temporal scalability with arbitrary shaped VOP in both
cement layer with enhancement_type = “1“. In addtion to that, ref select code="01" and-*00" in P-\}
ied.

mance Tests

— base must not include B-VOP

pad_forward_shape and load_backward_shape should be zerg?

}.7  Test bitstream SCC-7

1“ in P-VOP are used for enhancement layer. The,max number of bitrate and Macroblock per seco
bf CP@L1

on stage: Performance of enhancementiayer decoder

se: This bitstream tests performance of enhancement layer decoder. This bitstream put g
cement layer decoder in CP@L1:

.8 Test bitstream SCE-8

1“ in P-VOP are used for enhancement layer. The max number of bitrate and Macroblock per seco
Of CP@L2

on stage~ Performance of enhancement layer decoder

se:, \This bitstream tests performance of enhancement layer decoder. This bitstream put g

base and
OP case

ication: The base layer is compliant bitstream of.Core profile without B-VOP. The ref_select_coxe = 00"

d satisfy

fress for

ication: The baseayer is compliant bitstream of Core profile without B-VOP. The ref_select_coxe = “00¢

d satisfy

fress for

cement layer decoder in CP@L2.

4535 Test Bstreams - Error resilience

4535.1.1 Test bitstream #er-1

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

Funct

ional 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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4535.1.2 Test bitstream #er-2

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

Functional stage: 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 spacings between resynchronisation markers.

45.35.1.3 Test bitstream #er-3

Specificption: The use of data partitioning and reversible variable length codes in a video bistream.
Functional stage: bitstream parser
Purposq: To ensure that the decoder can successfully decode video with both large and small\spacings bgtween

resynchrpnisation markers when data partitioning and reversible variable length codes arevused. The d¢coder
should bg stressed by using the maximum allowed spacings between resynchronisation markers.

45.3.6 Test Bitstreams - Scalable still texture

45.3.6.1] Test bitstream #ss-XX

Specificption The bitstream are generated using single_quant mode with quantization step size 1, Without
scalability start codes and maximum levels. The following cases are tésted:

Table 4-2
Case Integer/float Default /Downltoadable Level to be tested
1 I Default 0,12
2 F Default 2
3 | Down 1,2
4 F Down 2

Functional stage: IDWT

Purposqg: To test a decoder for, conformance with the regard of scalable still texture profile, the above bit$tream
are used| to verify the accuracy.of the IDWT

Specificption: The bitstream are generated using default integer wavelet and maximum number of levels.

Table 4-3
Case | quantization | Scanning | start_code | Spatial SNR
Scalability | scalability
1 SQ TD off 1 1
2 SQ BB off Max 1
3 SQ BB on Max 1
4 MQ TD off 1 Max
5 MQ TD on 1 Max
6 MQ BB off Max Max
7 MQ BB off Max Max
8 BQ TD on Max Max
9 BQ BB on Max Max
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Functional stage: Scalable texture coding

2000(E)

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.

45.3.7 Test Bitstreams - Sprites

45.3.7.1 Test bitstream #spl

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

Functjonal stage: warping.

Purpgse: Test whether the warping function (F(i, j), G(i, j), F:ic, jo), and G(I,, J.) specified in subClausqg 7.8.5 of
ISO/IHC 14496-2) is implemented conforming to the accuracy restrictions (no errors).

45.3.7.2 Test bitstream #sp2

Specification: basic sprite, translational warping (no_of sprite_warping_points, == 1), half pixel gccuracy
(spritg] warping_accuracy == “1/2 pixel”).

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

Purpdse: Test whether the warping function (F(i, ), G(I, J), Fc(le, jo~and G, J.) specified in subclausg 7.8.5 of
ISO/IHC 14496-2) is implemented conforming to the accuracy restrictions (no errors).

45.3.7.3 Test bitstream #sp3

Specification:  basic sprite, isotropic warping (no._of sprite_warping_points == 2), quarter pixel pccuracy
(sprite] warping_accuracy == “1/4 pixel").

Functjonal stage: warping, pixel value interpolation

Purpgse: Test whether the warping function (F(i, j), G(i, ), Fdis jo), and G(i, j;) specified in sublausqg 7.8.5 of
ISO/IHC 14496-2) is implemented conforming to the accuracy restrictions (no errors).

45.3.7.4 Test bitstream #sp4

Specification: basic sprite, affine warping (no_of sprite_warping_points == 3), 1/8 pixel accuracy
(spritel warping_accuraey'== “1/8 pixel”).

Functjonal stage: “W-rping, pixel value interpolation

Purpgse: TestWhether the warping function (F(i, ), G(I, )), F(iz, jo), and G, J.) is implemented conforming to the
accuracy restrictions (no errors).

45.3.75 TesT bitstream #spo

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

(sprite

Funct

_warping_accuracy == “1/16 pixel").

ional stage: Warping, pixel value interpolation

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 bitsream is decoded by the decoder under test. All the samples reconstructed by the decoder-under tg¢st are
captured|fand stored for future use.

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

Before decoding each P- or B-picture or enhancement layers of multi-layer objects, the frame buffers [of the
referencg¢ decoder are initialized with the reconstructed samples captured fromnthé decoder under test that
correspond to those reference frames.

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

Then th¢ samples reconstructed by the reference decoder are captured for each reconstructed pictur¢, and
compared to those reconstructed by the decoder under test (previously captured) for the same picture.

This methodology guarantees that there cannot be accumulations of errors, and that the difference observed for
each sample only involves one IDCT process.

[BI{--->[S]---> () --[Q-------- > [

| Decoder under test

I

|

I [MCP] <--[R]

I [e]

I [f]

I [e]

I Pr]

I [e]

| [n]

I [c]

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

I I

-- > Sp--->(4) o[- > [4g

test bitstream

C 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 frame

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.

4.5.6 | Decoder conformance
In order for a decoder of a particular profile-and-level to claim compliance to the standard 'describeql by this
document, the decoder shall pass successfully both the static test defined in 5.1 and the dynamic test defirjed in 5.2
with all the bitstreams of the normative test suite specified for testing decoders of this particular profile-and-level.
Tables in subsequent subclauses define the normative test suites for each profile-and;level combination. | The test
suite fpr a particular profile-and-level combination is the list of bitstreams that are marked with a ‘D’, ‘S’ or |'X’ in the
colump corresponding to that profile-and-level combination.

‘D’ indjcates that the bitstream is designed to test the dynamic conformance of the decoder.

‘S’ ind|cates that the bitstream is designed to test the static conformance of the decoder.

‘X’ indjcates that the bitstream is designed to test both the dynamie and static conformance of the decoder.

Bitstrgam specification indicates the test bitstream specification used for each bitstream.

Whenl|the test suite for a profile-and-level combination;does not include any bitstream of this same profile-and-level,
it is ndt possible to test adequately compliance to the'standard for decoders of that profile-and-level.

4.5.7 | Normative Test Suites for Simple, Simple Scalable, Core, Main and N-Bit profile
Legengd:
S — Bifstream is intended for functional test
D — Bitstream is intended fordynamic test

X — Bifstream is for func¢tional and dynamic test

Table 4-4
>
8 £ = £ 3 .
g, 8 2 8 o 0@ c e 05’
g = © = 2 =% 2% c|l o c =1 82
3 2 5 25 = Egel s 5 AR
O m e} mZ (7} nng o = Z| 0N+
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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GE-11 Gl vcon-gell. cnp S
GE-12 Gl vcon-gel2. cnp
GE-13 Mitsubishi |vcon-gel3-L1. bits
GE-13 Mitsubishi |vcon-gel3-L2. bits
SE-43 Mitstibishi-reoR—gel3-L3-bits S
GE-14 Gl vcon-gel4. cnp
GE-16 Mitsubishi |vcon-gel6-L1.bits
GE-16 Mitsubishi |vcon-gel6-L2. bits
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 Shgpe [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,icnp S
SH-8-2 Toshiba |vcon-sh8:27cnp S
SH-9-1 Samsung |vcon-sh9-1. cnp S
SH-9-2 Samsung |VCON=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 Sony. 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#£2\é |Sony vcon-scs2_e. bits s |s
SCS=3 Sony vcon-scs3. bits S |s |s
SCS-3 e |Sony vcon-scs3_e. bits 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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L1 (L2 |L3|L1|L2|L1|L2|L2|L3|L4|L2|L1|L2|L3
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 See-4 Shatrp VCOR-SCC1l—Chp 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\ls
SCC-6 Sharp vcon-scc6. cnp < |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.enp S
er-2-2 Toshiba |Vcon-er2-2.cnp S
er-2-3 Toshiba |Vcon-er2:3. cnp S
er-3-1 Toshiba |Vconker3-1.cnp S
er-3-2 Toshiba |Veon-er3-2.cnp S
er-3-3 Toshiba (Vcon-er 3-3. cnp S
Scalabl¢ Still | ss-1 Sharp vcon-ssl.bits s |[s |s sls
Texture
ss-2 Sharp vcon-ss2.bits s |s |s slls
ss-3 Sharp vcon-ss3.bits s [s |s slls
ss-4 Sharp vcon-ss4. bits s |s |s slls
ss-5 Sharp vcon-ss5. bits s [s |s slls
$s-6 Sharp vcon-ss6. bits s |s |s slls
Ss-7 Sharp vcon-ss7.bits s [s |s slls
ss-8 Sarnoff |vcon-ss8. bits s |s |s s||s
sS=9 Sarnoff veeA—SS9—bits PN P P P P
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

o § o 5 % =
o g : S| |8F |8359c3
5 ® g S5 |g425 |29 582
< = ’ g2 (8838822855
T g g 38 |9 ELBEY23:s
hit0Op.m4v | Simple@L3 |Octopus 1.667| 384 352| 288 1| basic
jvc000.m4v | Simple@L3 |Friends 10.000| 384 176| 144| 100 | basic
mit0Q0.m4v |Simple@L2 |Aki 0.500| 128 352 | 288 5| basic
mit0Q1.m4v |Simple@L1 |Talk 1.000| 64 176| 144 8 | AC/DCprediction
mit0Q2.m4v |Simple@L1 |Talk 1.000| 64 176| 144 8 [ quantiSation
mit0Q3.m4v |Simple@L1 |Talk 1.000| 64 176| 144 8 |intra_vic_thr
mit0Q4.m4v |Simple@L1 |Maiko 10.000| 64 176| 144| 304VBV(L1)
mit0Q5.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)
san0pP0.m4v | Simple@L2 |Akil 10.000| 64 352 |%288| 50|basic
san0pP1l.m4v | Simple@L2 |Akil 10.000| 128 3524288 | 100 |AC prediction
Table 4-6 — P-VOR verification bitstream suite
— o o _ o
[ e = | B 3 o c
o g : 2 |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 ¢ Tatk 10.000| 256 352 | 288| 100 |basic
hit002l m4v Simple@1£3+Y Akil 10.000| 96 352| 288| 100|escape code type 1
hit003lm4v Simple@L3 |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
hit006f m4v Simple@L3 |Akil 10.000( 72 352 | 288| 100|intra_dc_vic_thr
hit007lm4v Simple@L3 |Maiko 10.000| 384 352| 288| 100|AC prediction
hit008lm4iL Qimplafr‘ﬂl 3 Drive. 100001 240 3521 2931 100 \/nr\_rr\llndinn h:pn
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)
jVCpe8mav Simple@H3—Akit +6-066—364 61288680 EV-S)
jvc09.mav  |Simple@L1 |Akil 10.000| 64| 176| 144| 150|VMV (L1)
jvc¢10.m4v Simple@L2 |Akil 10.000| 128 352| 288| 150| VMV (L2)
jvc¢11.m4v Simple@L3 | Akil 10.000| 384 352| 288| 300|VMV (L3)
jvc¢12.m4v Simple@L3 |Drive 10.000| 384 352| 288| 150|quant-dquant
jvc¢13.m4v Simple@L3 |Drive 10.000| 384 352| 288| 150|quant-intra_dc_vle. thr
jvc¢14.m4v Simple@L3 |Maiko 10.000| 150 352| 288| 150|No MC
jvc(b15.m4v Simple@L3 |Own 10.000( 48 352| 288 150|2 pel MC
synthetic
jvc@16.m4v | Simple@L3 |Own 10.000| 384 352| 288 1501 pelMC
synthetic
jvcd17.m4v Simple@L3 |Talk 10.000| 384 352| 288 150%.0.5pel MC
jvc¢18.m4v Simple@L3 |Talk 10.000| 384 352| 288 _A5044MV
jvc¢19.m4v Simple@L3 |Talk 10.000| 384 352| 288|150 | unrestricted MC
jvc¢20.m4v Simple@L3 |Talk 10.000| 384 352|.288| 150|vop_rounding_type
jvcd)Zl.m4v Simple@L3 |Talk 10.000| 384 352,288 | 150|f_code
mitP07.m4v Simple@L1 |Talk 10.000| 64 476'| 144| 150 |basic
mitP08.m4v Simple@L2 |Talk 10.000| 128 352| 288| 150|f _code
mitp09.m4v | Simple@L2 |Aki 10.000| 128 352 288 150|4MV
mitP10.m4v | Simple@L2 |Talk 10.000| 128 352| 288| 150|vop_rounding_type
mitP11.m4v Simple@L2 |Talk 10.000} 128 352 | 288| 150 |unrestricted MC
mitP12.m4v Simple@L1 |Talk 10:000| 64 176| 144| 104 |VBV(L1)
mitp13.m4v | Simple@L2 |Talk 10.000| 128 352| 288| 150|VBV(L2)
mitp1l4.m4v | Simple@L3 |Talk 10.000| 384 352| 288| 300|VBV(L3)
mitP15.m4v | Simple@L1 |Talk 10.000| 64 176| 144| 70|frame drop
mitP16.m4v | Simple@L1 |own 1.000| 64 528| 48| 10|inputformat(L1)
synthetic
mitP17.m4v | Simple@L2\.[own 1.000| 128 288| 352 5 [input format(L2)
synthetic
mitP18.m4v | Simpte@L3 |[own 1.000| 384 704| 144| 15]input format(L3)
synthetic
mitp19.m4v | Simple@L2 |Aki 5.000| 128 352| 288 74|GOV
sarl002.m4v\VSimple@L2 |Akil 10.000| 128 352 | 288| 136 |basic
sar|003.m4v" | Simple@L2 |Akil 10.000| 128 352| 288| 136|GOV
sarl004,m4v | Simple@L1 |Akil 10.000| 64 176| 144| 80|VBV (L1)
san005.mav [ SIMple@LCZ [AKT 10000 128 3521 288 58[VBVTL2)
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
SanoL .III4V SIIII'J:C@Lz TC\:II\ 1333\1 128 352 288 14J UIIICDtI;\;th :\V’:C
Table 4-7 — Error resilience verification bitstream suite
— @ o ”
(O] o — = = c
© 3 S 5y |2 |8F |835g %
S S % 85 |8 |08 |29z 8s
= = < > x o-c—H 28 €3 29
2 o 3 59 = Sog 89 5 -8 2 g.
T T et An |o |EEQEZZz0mn
hit02p.m4v | Simple@L1 [Akil 10.000| 64 176| 144| 100 |resync_marker
hit02p.m4v | Simple@L1 |Akil 10.000| 64 176| 144| 1004HEC
hit02f.m4v | Simple@L1 |Friends 10.000| 64 176 | 144 | _&0)(data partitioning (I-VOP)
hit02B.m4v | Simple@L1 |Drive 10.000| 64 176 | 144|100 |data partitioning (P-VOP)
hit02p.m4v | Simple@L1 |Talk 10.000| 64 176| 444] 100 |reversible VLC
hit03p.m4v | Simple@L1 |Drive 10.000| 64 176(»144| 100 | escape code (RVLC)
mit035.m4v | Simple@L2 |Talk 10.000| 128 352 | 288| 150 |video packet-packet length
mit036.m4v | Simple@L2 |Talk 10.000| 128 352| 288| 150 |video packet-HEC
mit037.m4v | Simple@L1 |Talk 1.000| 64 176| 144 8| data partitioning-I-VOP
mit038.m4v | Simple@L1 |Talk 10.000 |« .64 176| 144| 150 |data partitioning-P-VOP
mit049.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

é 0 T % g
o 5 s [Ty 8F |8359 %
= ® e Sc |g |dhs |G 53 €8
: = -3 |85 |fYgilzo£3 iy
2 ° o8 5% |=g 8cg Sg 58 23
T a o Aw |aXdESYEFZ0ndn
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
hitd34.m4v Simple@L3 |Talk 10.000| 180 352| 288 100|dquant
hitd35.m4v Simple@L3 |Akil 10.000( 45 352 | 288| 100|GOB header
hitd36.m4v Simple@L3 |Akil 10.000( 41 352 | 288| 100 |user data
hitd37.m4v Simple@L3 |Talk 10.000| 272 352 | 288 100|MB stuffing
hitd38.m4v  |Simple@L1 |Drive 10.000| 64| 176| 144| 150|VBV (L1)
hit39.m4v Simple@L2 |Talk 10.000| 128 352| 288| 150|VBV (L2)
hitd40.m4v Simple@L3 | Drive 10.000| 384 352| 288 300|VBV (L3)
jvc(p22.m4v Simple@L3 | Octopus 10.000| 384 176| 144| 100 | basic
jvc¢23.m4v Simple@L1 |Talk 10.000| 64 176 144| 100 |VBVALL)
jvc¢24.m4v Simple@L2 |Talk 10.000| 128 352| 288| 100|VBW(L2)
jvch25.m4v | Simple@L3 |Talk 10.000| 384 352| 288 150{VBV (L3)
mitP20.m4v Simple@L1 |Talk 5.03| 55 176 | 144 (<72 |basic
mitp21.m4v Simple@L1 |Talk 5.07| 55 176| 144/ 72|VBV(L1)
mitp22.m4v | Simple@L2 |Drive 5.03| 119 352 [\288| 67|VBV(L2)
mitp23.m4v | Simple@L3 |Talk 49| 121 35217288| 144|VBV(L3)
mitp24.m4v | Simple@L2 |Drive 5.03| 128 352| 288 67|GOB
sar|021.m4v |Simple@L2 |Akil 10.000| 128 352| 288 99 |basic
sar{022.m4v | Simple@L1 |Akil 10.000| \\64|  176| 144| 100|VBV (L1)
sar023.m4v | Simple@L2 |Akil 10.000y 128 352 288| 49|VBV (L2)
sar|024.m4v | Simple@L3 |Akil 10/000| 384 352| 288| 127|VBV (L3)
Table 4-9 — Overall verification bitstream suite
— @ w — %)
[ ) Y = © 0 c
d g 2 59 |2 25 (2958 3
S S $ S5 (2|98 |%gzg s
d 3 5 tz |L |59 85Egzes
m & © Ah |@ |ES9EZFZ230d
hit016.m4v_~Simple@L1 |Drive 10.000| 64 176 | 144 | 150 |VBV (L1)
hif017‘m4v | Simple@L2 |Akil 10.000( 128 352| 288| 150|VBV (L2)
hif018/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

°© S — g‘ E—. = " 2
o g 5 5y |2 |8F (2855 |2
= ® g S22 |g |05 |07 52 G O
2 = ° g3 18 |3f [32|23 |53
2 e 3 58 | = g 2 g § 598 28
i o [ awn m g 2|20 mw»
mat000.m4v__|Core@L1 own 66.600 (116 |16 16 999 IVOP IDCT bitstreaml
synthetic
mat00) m4v | Simple@L1 |own 66.600 |30 16 16 999 IVOP IDCT bitstream?2
synthetic
mat002lm4v | Core@L1 own 6.570 (384 |176 144 |25 IVOP VBV core@L1
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
mat00g.m4v | Simple@L2 |own 61.584 (128 |352 288 |25 IVOPWBY simple@L2
synthetic
mat00f.m4v | Simple@L3 |own 20.528 (384 |352 288 |25 WOP VBV simple@L3
synthetic
mat007.m4v | Simple@L3 |Stefan 0.033 |384 |128 16 1 IVOP Table B-06 VLCs
mat00g.m4v | Simple@L2 |Gold fish 0.085 |128 |256 16 1 IVOP Table B-08 (intra) VLCs
mat009.m4v | Simple@L1 |Gold fish 0.293 |64 144 16 1 IVOP Table B-13 VLCs
mat01Q.m4v |Simple@L1 |Gold fish 0.300 |64 160 16 1 IVOP Table B-14 VLCs
mat011lm4v |Core@L1 Stefan 0.033 (384 |352 16 1 IVOP Table B-16 +ve VLCs
mat012m4v |Core@L1 Stefan 0.033 (384 (352 16 1 IVOP Table B-16 -ve VLCs
mat013 m4v | Simple@L1 |Stefan 0.971 |64 352 32 1 IVOP Table B-19 +ve VLCs
mat014.mdv |Simple@L1 |Stefan 0971 |64 352 32 1 IVOP Table B-19 -ve VLCs
mat018.m4v | Simple@L1 |Stefan 0.602 64 352 32 1 IVOP Table B-21 +ve VLCs
mat01g.m4dv | Simple@L1 |Stefan 0.602-\;[64 352 32 1 IVOP Table B-21 -ve VLCs
necO00fm4v | Core@L1 akil 10.000 (384 |176 144 | 300 I-VOP(H.263 Quantization)
necO0lYmdv |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

> 8 E 4_9 — 2}
s < =2 |3 P S
o 4 S @ = = N=l0o0Q £
£ ® g S | e s |0F| 5> G O
2 2 ? 2 |8 | 8555283 |£%
= — og gl oF =
© 5 7 Sz |T |85 Es |2¢
T T e 86 | |ExHEZ|28 |oa
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
matQlo.md\ Core@l 1 sax.cif 0.067 139 16 16 2 PV/QOP saturation
mat(20.m4v | Simple@L1 |own 9.941 |1 16 16 169 PVOP Table B-12 VLCs
synthetic
mat(21.m4v Core@L1 own 2.059 (384 |176 144 |9 PVOP VBV core@L1
synthetic
mat(22.m4v | Core@L2 own 2.037 (2000 |352 288 |11 PVOP VBV core@L2
synthetic
mat(23.m4v | Simple@L1 |own 9.943 (64 176 144 |9 PVOP VBY simple@L1
synthetic
mat(24.m4v | Simple@L2 |own 22.114 (128 |352 288 (10 PY@P VBV simple@L2
synthetic
mat(25.m4v | Simple@L3 |own 7.371 |384 |352 288 (10 PVOP VBV simple@L3
synthetic
matQ26.m4v | Simple@L2 |Stefan 2.286 |64 352 32 2 PVOP Table B-07 VLCs
matQ27.m4v | Simple@L1 |Stefan 0.475 |64 256 16 2 PVOP Table B-08 (inter) VLOs
mat(28.m4v | Simple@L1 |[Gold fish 0.211 |64 176 144 |3 PVOP Table B-17 +ve VLCs
matQ29.m4v | Simple@L1 |Gold fish 0.211 |64 176 144 (3 PVOP Table B-17 -ve VLCs
mat(30.m4v | Simple@L2 |Stefan 1.156 |64 352 32 2 PVOP Table B-20 +ve VLCs
mat(31.m4v | Simple@L2 |Stefan 1.156 |64 352 32 2 PVOP Table B-20 -ve VLCs
mat(32.m4v |Core@L1 Stefan 0.667 |108.:3352 32 2 PVOP Table B-22 +ve VLCs
mat(33.m4v | Core@L1 Stefan 0.667 (108 |352 32 2 PVOP Table B-22 -ve VLCs
necqo2.m4v | Core@L1 maiko 10.000.{384 (176 144 |300 P-VOP(H.263 Quantization)
necqo3.m4v | Core@L2 drive 10.000 | 2000 |352 288 (300 P-VOP(MPEG Quantization)
necqo6.m4v | Core@L1 octpus 10.000 (384 (176 144 300 P-VOP 4MV (H.263 Quantization)
necqo7.m4v | Core@L2 maiko 10.000 |2000 |352 288 (300 P-VOP 4MV (MPEG Quantizption)
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Table 4-12 — B-VOP Verification Bitstream suite
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mat034.m4v | Core@L1 Gold fish 55.455 |384 (176 144 |61 BVOP forward MV
mat035.m4v | Core@L1 Gold fish 55.455 (384 |176 144 |61 BVOP backward MV
mat036.m4v__ | Core@L1 Gold fish 55.455 (384 |176 144 |61 BVOP bi-directional MV
mat037.m4v | Core@L1 Gold fish 52.727 |384 |176 144 |58 BVOP direct MV
mat038.m4v | Core@L1 Gold fish 5.455 |384 |176 144 |6 BVOP Table B-3 VLCs
mat039.m4v | Core@L1 Gold fish 10.000 (384 |176 144 |11 BVOP Table B-4 VLCs
mat040.m4v | Core@L1 own 1.948 (384 |176 144 |9 BVOP VBV core@L1
synthetic
mat041.m4v | Core@L2 own 1.714 |2000 |352 288 |9 BVOP VBV core@L2
synthetic
nec010lm4v |Core@L1 friends 10.000 (384 |176 144 | 298 B-VOP (Fwd, Bwd, Interpolatior])
nec011llm4v |Core@L2 drive 10.000 (2000 |352 288 298 B-V@P. (Fwd, Bwd, Interpolatior])
nec012fm4v |[Core@L1 maiko 10.000 |384 |176 144 | 298 B-VOP (Direct Mode)
nec013Im4v |Core@L2 octpus 10.000 [{2000 |352 288 (298 B2VOP (Direct Mode)
Table 4-13 — AC/DC Prediction Verification Bitstream suite
— o w © ”
3] o —_ = - —
3 S NICOR I 5 ol & &
o g g ° o g .g 3 % © % £ R
= ®© o SS |9 s | 0| 52 § O
2 < g A REERE R I
= - oFg gl oF =
Q S 2 53 | = s cs|EZ 23
T & 2 Ah | |ERZES|Z28 |aod
mat042m4v | 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
mat049.m4v | Simple@L1 |oWwn 0.118 (64 16 16 2 AC/DC Saturation
synthetic
mat046.m4v | Core@L2 own 0.118 (178 |64 64 2 AC/DC @ Shape Boundary
synthetic
nec004m4v |Core@L1 friends 10.000 (384 |176 144 | 300 AC prediction
nec005{m4v | Core@L2 octpus 10.000 |2000 |352 288 |[300 AC prediction

60

© ISO/IEC 2000 — All rights reserved



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

ISO/IEC 14496-4:2000(E)

Table 4-14 — Quantization Method Verification Bitstream suite

[ S — g § — " A
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2 o 3 59 | = o | 85|50 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-
\N/OD)
vory
mat(d49.m4v | Core@L2 akiyo 0.367 |122 |176 144 |11 Quantization method 1(B-VQP)
mat(50.m4v | Core@L2 akiyo 0.367 (112 (176 144 (11 Quantization method-2(B-VQP)
matQ51.m4v | Simple@L3 |akiyo 0.333 |180 |176 144 |10 Quantization DC Scaler
mat(52.m4v | Simple@L3 |akiyo 7.333 |132 |176 144 |11 Quantization Matrix Intra
mat(53.m4v | Core@L2 akiyo 0.333 |612 |176 144 {10 Quantization Matrix Inter
mat(54.m4v | Core@L1 own 0.067 [189 |16 16 2 Quantization Saturation
synthetic
necqli4.m4v |Core@L1 friends 10.000 | 384 |176 144 298 Quantization Matrix Intra/Intgr
necql5.m4v | Core@L2 octpus 10.000 |2000 |352 288 |298 Quantization Matrix Intra/Intgr
pio0P0.m4v Core@L1 octpus 10.000 |384 |176 144 (300 Variable Q + intra_dc_vic_th
pio0P1l.m4v Core@L1 maiko 10.000 |384 |176 144 | 300 Variable Q + Load WQ Mtrx
pio0p2.m4v Core@L1 friends 10.000 (384 |176 144  [,300 Video Packet + Variable Q
pio0P3.m4av Core@L1 drive 10.000 |384 |176 144 300 Data partitioning + Variable
pio0p4.m4v Core@L1 octpus 10.000 (384 |176 144 |300 RVLC + Variable Q
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Table 4-15 — Binary Shape Verification Bitstream suite
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mat055.m4v | Core@L2 Claire_qcif |3.118 |44 176 144 |53 BSVOP shape motion vector
mat056.m4v | Core@L1 own 0.118 (72 64 64 2 BSVOP shape motion vector
synthetic predictor MVs1,2,3
mat057.m4v | Core@L1 own 0.118 (384 |64 64 2 BSVOP shape motion vector.
synthetic predictor MVs4,5,6
mat058. m4v | Core@L1 Gold fish 0.014 |384 |16 16 8 BSVOP Table B-09 (INTRA)
mat059.m4v | Core@L1 Gold fish 0.046 |384 |16 16 9 BSVOP Table B-09 (INTER)
mat06Q.m4v |Core@L1 Gold fish 0.010 |384 |16 16 4 BSVOP Table B-10(INTRA)
mat06)f mdv | Core@L1 Gold fish 0.019 |384 |16 16 5 BSVOP Table,B-10 (INTER)
mat0623m4dv | Core@L1 Gold fish 0.004 |384 |16 16 2 BSVOP Table B-11 (INTRA)
mat063 m4dv | Core@L1 Gold fish 0.012 |384 |16 16 3 BSVQP Fable 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
mat06g8.m4dv | Core@L1 Goldfish 2.000 |384 |176 144 |40 BSVOP Table B-32 (INTRA)
mat069.mdv | 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
nec020fm4v |Core@L1 goldfish 10.000 176 144 | 300 Binary Shape Only
necO02l{mdv |[Core@L2 bike 10.000 352 288 300 Binary Shape Only
nec022fm4v |Core@L1 goldfish 10.000 (884 |176 144 | 300 Binary Shape (1,P-VOP)
nec023Im4v |[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)
necqI8'm4v__ | Core@LI ocipus TO.000 [384 [176 T4 300 Error Resimence (VP+DPTRVYLC)
necql9.m4v |Core@L2 octpus 10.000 |2000 |352 288 |300 Error Resilience (VP+DR+RVLC)
pio0P5.m4v Core@L1 aki2 10.000 [192 |176 144 (300 Bianry Shape (Variable-Q +
intra_dc_vlc_thr)
pio0P6.m4av Core@L1 bike 10.000 |384 |176 144 (300 Bianry Shape (Video Packet|+
Variable Q)
pio0P7.m4av Core@L1 goldfish 10.000 |384 |176 144 (300 Bianry Shape (Data partition|ng +
Variable Q)
pio0P8.m4av Core@L1 goldfish 10.000 |384 |176 144 (300 Bianry-Shape (RVLC + Varigble Q)
Table 4-17 — The Short Header Verification Bitstream suite
_ o o 2 v
[ (&) — = — —
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nec08.m4v |Core@L1 drive 10.000 | 384" | 176 144 | 299 Short Header
nec09.m4v |Core@L2 friends 10.000(/)2000 | 352 288 |300 Short Header
Tahle*4-18 — The Overall Test Bitstream suite
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pio0P9.m4v Core@L2 maiko 10.000 | 2000 |352 288 |300 Conformance (Core_L2_00)
pio0L0.m4y. Core@L2 friends 10.000 | 2000 | 352 288 |300 Conformance (Core_L2_01)
pioOL1l.m4yv Core@L2 goldfish 10.000 | 2000 |352 288 |300 Conformance (Core_L2_02)
pioOlL2.may Core@l 2 goldfish 10.000 {2000 |3K82 288 300 Caonformance (Care 12 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 requirements
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 and semantic
bitstream requirements specified in ISO/IEC 14496-3.

Characteristics of coded bitstreams and decoders are defined for ISO/IEC 14496-3. The characteristics of a
bitstreanf define the subset of the standard thaf IS exploiied In the bitstream. Examples are the applied values or
range of[the sampling rate and bitrate parameters. Decoder characteristics define the properties and capabilfties of
the applied decoding process. An example of a property is the applied arithmetic accuracy. The capabilitigs of a
decoder [specify which coded bitstreams the decoder can decode and reconstruct, by defining the’ sdbset|of the
standard| that may be exploited in decodable bitstreams. A bitstream can be decoded byqa ‘decoder]if the
charactefistics of the coded bitstream are within the subset of the standard specified by the decoder capabiliti¢s.

Procedutes are described for testing conformance of bitstreams and decoders to the requirements defined in
ISO/IEC |14496-3. Given the set of characteristics claimed, the requirements that must'be met are fully detefmined
by ISO/IEC 14496-3. This document summarizes the requirements; cross referencés\them to characteristigs, and
defines flow conformance with them can be tested. Guidelines are given on constructing tests to verify bitgtream
and decpder conformance. In addition, some test bitstreams implemented\dccording to those guidelings are
provided|as the electronic attachment to this part of ISO/IEC 14496.

5.2 Audjo Conformance Points

All audio| decoders are part of the MPEG-4 System. The following)interfaces have to be provided to test thg audio
decoderg:

Table 5-1

DecoderSpecificlnfo The decoder specific information constitutes an opaque container
with information for a specific media decoder.

Aldio Access Units See ISO/IEC 14496-1 subclause 7.2

Alidio Composition Units Seé ISO/IEC 14496-1 subclause 7.2

AlidioSource Fields Information % See ISO/IEC 14496-1 subclause 7.2

Pfivate Test Info An interface to control some elements which are usually
generated by random number generators.
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MPEG-4 System

| H
DecoderSpecificlnfo (Private Test Info)

; ; Audio
*mp4 i AudioSource Fields Info

. Presentation
File Formay

—»

Audio Composition

Units
(incl. Time Stamps for SA, TTS)

Figure 5-1 — Audio Conformance Points
5.3 Audio Profiles

Audio |Profiles comprise a set of Audio Object Types. The conformance of a Profile'is’fulfilled, if the conformance of
each QObject Type, related to this Profile, is fulfilled. Four Audio Profiles have beéen) defined:

1. The Speech Audio Profile provides a parametric speech coder, a CELP speech coder and a Text-To-Speech
inferface.

2. The Synthesis Audio Profile  provides the capability to generate synthetic sound and speech at very Iqw
bifrates.

3. The Scalable Audio Profile, a superset of the Speech(Rrofile, 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,
Synthesis Profile , containing tools for natural’land synthetic audio.
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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

TWIinVQ X X

CHELP X X X

HYXC X X X

TTSI X X X

Main synthetic X X

Whvetable synthesis (subset of (subset of
Main synthetic) Main synthetic)

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

Algorithmic Synthesis (subset of (subset of

and Audio FX Main synthetic) Main synthetic)

5.4 Audjo Interchange formats (Informative part)

5.4.1 Harsing an Audio_Data_Interchange_Format (ADIF):header

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

5.4.2.1 | adts_fixed_header

syncwold: shall be encoded with thesbinary value 1111 1111 1111.

ID: shalllnot be encoded with the,value 0.

layer: shall be encoded with the binary value 00.

profile: ghall not besencoded with the binary value 11.

sampling_freqUency_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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5.5.1 General 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.

5.5.1.1 DecoderSpecificinfo 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.

55.1.72 AUTTO ATTESS UMMt ChTaracteristics

Audio|Access Unit characteristics specify the constraints that are applied by the encoder in generating the Audio
Accesp Unit. These syntactic and semantic constraints may for example restrict the range,or/the values of
parameters that are encoded directly or indirectly in the Audio Access Unit.

5.5.1.1 AudioSource Fields Information Characteristics

Audio$ource Fields Information Characteristics specify the constraints that exist in & MPEG-4 Player. AudioSource
node fjelds like speed and pitch may change the behavior of the output of the Audio.decoder.

55.1.4 Procedure to Test Bitstream Conformance

Each bitstream (DecoderSpecificinfo and Audio Access Units) shall meet the syntactic and semantic reqlirements
specifled in ISO/IEC 14496-3. This subclause describes a set of sémantic tests to be performed on bitstr¢gams. To
verify Whether the syntax is correct is straightforward and therefore not defined in this subclause. In the dgscription
of the semantic tests it is assumed that the tested bitstream contains no errors due to transmission or othef causes.
For edch test the condition or conditions that must be satisfied are given, as well as the prerequisites or conditions
in which the test can be applied. Note that the application of these tests requires parsing of the bitstream into the
appropriate levels.

5.5.1.1 Decoder Characteristics

A cornfforming decoder may support any.«6f the free bitstream parameters in audio bitstreams. The|decoder
charagteristics are defined by the profile and levels being tested.

5.5.1.4 Procedure to Test Decoder Conformance

To test audio decoders, theelectronic attachment to this part of ISO/IEC 14496 supplies a numbegr of test
sequences. Supplied sequences cover all profile decoders. For a supplied test sequence, testing can bel done by
comparing the output of-a decoder under test with a reference output also supplied by the electronic attaghment to
this pgrt of ISO/IEC 14496.

55.1.6.1 RMSMeasurement

To be|called*an ISO/IEC 14496-3 audio decoder, the decoder shall provide an output such that the rms leyel of the
differgnce’ 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 outpgut signal of the decoder under test is required to be in the same format. In the case that the output

decoder
through
Every ch

diff (n)

The valdes of all difference samples shall be squared, summed, divided by NZand then the square-root s
calculated. This calculation finally gives the rms level.

The decoder under test may be called an ISO/IEC 14496-3«audio decoder if the rms is less than 1/(2715 * 1
and if thg maximum absolute value of diffis less than or equal to 1/2°14.

5.5.1.6.2

This critg¢rion is applied to the CELP, HVXC.and TwinVQ object types. The definition to calculate the seg
SNR is gjiven below.

1
valueof bit0 (MSB) = ~55 = -1
. 1 1
value of hit 1 = 211 = %
value of hit 2 = ? = Z
vdueof bit23(LSB) = — = -
T 23 7 8388608

Dit 23 to zero. In the next step, the difference (diff) of the samples of these signals\has to be calc
annel of a multichannel bitstream shall be tested. The total number of samples forieach channel is N

"output signal of decoder under test (n) - ’supplied test sequence (R), forn=1to N

ms = /% i diff (n)>

Segmental SNR

of the

has a precision of P’ bits and if P' is smaller than 24, then the output is extended to 24-hits by setting bit P’

Ilated.

nall be

210.5)

mental

Definition:

Xy @): t sample of referenceoutput signal (normalized in a range between —1.0 and 1.0).

X, @): t sample of output’signal of a decode under test normalized in a range between —1.0 and 1.0.
L: the length of Segment

N : the fotalknumber of segments

SS(K) : SNR of k™ segment

SSNR: segmental SNR

68

© ISO/IEC 2000 — All rights

reserved


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

H ixa(kXL+i)2

ISO/IEC 14496-4:2000(E)

]

U

SS(k) =log,, H +

[

N-1
ZSS(I()/N

]

L-1 |:|
0 10'13L+Z(xa(kXL+i)—xb(k><L+i))2 0
[

pvided in

SSNR =10xlog,, 0% —1.0E
5.5.1.6.3 Frequency domain criterion based on cepstrum analysis
The cépstrum analysis procedure is defined by means of the functions Ipc2cepstrum and calculate pc pr
pseudge C code below. This criterion is used for testing conformance of TwinVQ and CELP decoders.
#define LPC_ORDER 16 /* LPC order */
#define CEPSTRUM_ORDER 32 /* Cepst rum order */
#define BW 0. 0125F /* Bandwi dt h scal ef act or */
voi d l|pc2cepstrum (fl oat | pc_coef[], /* in: LPC coeffici ent&~(a- paraneters) */
fl oat al) /* out: LPC cepstrum */
{
flloat ss;
int i, m
/% it is assuned that |pc_coef[0] is 1! */
C|1] = -1 pc_coef[1];
fqr (m= 2; m<= LPC ORDER, mt+)
{
ss= -l pc_coef[m * m
for (i =1; i <m i++)
{
ss -= |l pc_coef[i] * _Chari];
}
am = ss;
}
fdr (m= LPC ORDER< 1; m <= CEPSTRUM ORDER;, m#+)
{
ss = 0. 0F;
for (NN/1; i<= LPC_ORDER; i ++)
{
ss -= |l pc_coef[i] * dmi];
}
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)
{
printf ("Menory allocation error in calculate_|pc.\n");
bxit (1);
}
hammw (wdw, frane_size);
for [ip=0; ip < frame_size; ip++)
{
nfipl *= wdwip];
}
sigcpr (in, frame_size, &wpowfr, cor, LPC ORDER);
| agwgw (W ag, LPC ORDER, BW;
for [ip=1; ip <= LPC_ORDER, ip++)
{
Cor[ip] *= wag[ip];
}
corrpf (LPC_ORDER, cor, |pc_coef);
free| (wdw) ;
}
voi d hanpdw (fl oat wdw ],
int n)
{
int i;
floa d, pi = 3(241592653589793F;
d =([float) (2.0 pi/n);
for [i = Ox=iv< n; i++4)
{
dwfi] = (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 =
w =
b =

(float) ((int) a);
1. OF;
a;

wdw[ 0] = 1.0F;

ISO/IEC 14496-4:2000(E)

for (i =1; i <=n; i++)
{
b += 1. 0F;
w*=a/ b;
wadwfi] = w
a -= 1. 0F;
}
}
voi d digcor (float *sig,
int n,
fl oat *_pow,
fl oat cor[],
int p)
{
int k, ij;
f Iloat c, dsgsum
f Iloat sqsum = 1. Oe- 35F;
ifl (n > 0)
{
for (ij =0; ij <n; ij++)
{
sgsum += (sig[ij] * sig[ij]);
}
dsgsum = (float) (1.0 / sqsum;
for (k = 1; k <= p; k++)
{
c =0.0;
for(ij =k; ij <n; ij++)
{
c += (sig[ij - K] _®siglij]);
}
cor[k] = ¢ * dsqsum
}
k = p;
}
* lpow = (float).N(sqsum- 1.e-35) / (float)n);
cqr[0] = 10K
}
voi d corref (int P, /* LPC anal ysi s order */
fl oat cor[], /* correlation coefficients */
fl oat alf[]) /* l'inear predictive coefficients */
{
i nt i, i,k
fl oat resid, r, a;

f | oat ref [ LPC_ORDER + 1];

ref
al f
res

[1] = cor[1];
[1] = -ref[1];
id = (float) ((1.0 - ref[1]) * (1.0 + ref[1]));
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for (i =2; i <= p; i++)
{

r =cor[i];

for (j =1; j <i; j++)
{
r +=alf[j] * cor[i-]];

}

al f[i] =-(ref[i] =(r /=resid));
:0;
k = i;

hhile (++ <= --k)

a=alf[j];
alf[j] -=r * alf[K];

if (j <k)
{
alf[k] -=r1 * @

}
esid = (float) (resid * (1.0 - r) * (1.0 +r1));
}
5.5.1.6.4f Other Measurements Methods
For elements producing output that cannot be tested withithe RMS method by direct comparison, for examplg AAC

using PNS, HVXC and structured audio types (e.g. dug4o use of random signal generators), specific conforfnance
testing pfocedures are described in the object type chapters itself.

5.5.1.7 | Descriptions of the audio test bitstreams

All Test Bitstreams can be found at the publicly accessible FTP site (anonymous FTP) for MPEG4 conformance
bitstreanys.

The web|site for information is:
http://Iwww.research:att.com/projects/mpegaudio
The FTP|site is:

ftp: ftpiresearch.att.com

yser.* anonymous

dir: dist/mpegaudio
File name convention:

For all test files, the file name convention given below is used.
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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
CELR CEo0¢
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 tgst set includes a set of sine sweeps and a set of musical/speech test sequences. The supplied sing sweeps
with ap amplitude of -20dB relative to full scale have an absolute-amplitude of +/- 0.1.

5.5.2 | Null

The NULL object provides the possibility to feed raw PCM data directly into the audio compositor. No defoding is
involvéd; however, an audio object descriptorCis used to specify the sampling rate and the audio| channel
configpration.

5.5.3 | Common Characteristics of the AAC-derived object types

The opject types AAC LC (Low Complexity), 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
138187 style syntax. The AAC Scalable Object type is built on top of the AAC LTP object, but uses a| different
decodgr structure, syntax.and additional tools to provide large step scalability.

The ALC LC, AAC Main and AAC SSR objects correspond to the LC, Main, SSR profiles of ISO/IEC 13818-7, with
the inglusion of PNS.as a mandatory tool in MPEG-4 AAC decoder. The AAC Main and AAC LTP objectd are built
on top| of the AAC)LC object. The AAC SSR is identical to the AAC LC object with the exception of the filterpank, the
additignal gain-eontrol tool and some aspects of the TNS tool configuration. All these object types have an ISO/IEC
138187 syntax style.
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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
AA( scalable X X X X | Scalable 5

The following characteristics apply to all 5 AAC-derived object types: AAC LC, AAC Main, AAC SSRyAAC LTP and
AAC Scdlable.

5.5.3.1 | DecoderSpecificinfo Characteristics

There are several constraints for the values of DecoderSpecificinfo depending on the object type and thgrefore
specified in the individual sections.

Within the limits of the profile and level, an encoder may apply restrictions to the following parameters |of the
Decoderppecificinfo:

a) $amplingFrequencylndex

b) $amplingFrequency (if SamplingFrequencylndex = 0xf)

¢) ChannelConfiguration

d) RFrogram_config_element() (if applicable in the object type)

‘LoLA

5.5.3.2 | Audio Access Unit Characteristics

5.5.3.2.1] Decoding an individual_channel_stream

ics_resefved_bit : must be set to zero for all ObjectTypes except for AAC_scalable; for the latter ics_reserjed_bit
must be petto 1

max_sfb|: must be <= num_swh_long or num_swb_short as appropriate for window_sequence and sampling
frequency

5.5.3.2.2 Noiseless Coding
sect_cb[g][i] : shall 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 pf.a channel pair element, a coupling channel element, or an LFE. Intensity codebooks can only occur in a
channel lpair_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.

5.5.3.

5

Joint Coding

P.5.1 MS Stereo

ms_

m

ask_present: shall not be encoded with the binary value 11.

5.5.3.1
hcod |
Intens|

chann
chann

.5.2

Intensity Stereo

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

ty codebooks INTENSITY_HCB and INTENSITY_HCB2 shall not occurlin a single_channel_elemen
el of a channel pair element, a coupling channel element, or an LFE.\Intensity codebooks can only ¢
Pl _pair_element if the common_window field is set to 1.

t, the left
ccurin a

5.5.3.2.6 Coupling Channel
The npumber of dependently-switched and independently-switched coupling channel elements must not e{ceed the
allowed numbers specified by the level and profile.
ind_sy_cce_flag: shall not be encoded with the.binary value of 1 if independently-switched coupling channel
elements are not specified by the level and profile.
num_toupled_elements: shall not .bejencoded with a value greater than the total number of
single| channel_elements and channel_pair.elements.
cc_tafget_is_cpe: shall be encoded with the binary value 1 if the syntactic element with element_instange_tag of
cc_target_tag_select is a channgll_pair_element; otherwise, it shall be encoded with the binary value of 0.
cc_target_tag select: shall only be encoded with a binary value equal to the element instance fag of a
single| channel_element.or-a channel_pair_element of the current frame.
5.5.3.2.7 TemporaltNoise Shaping
length[w][filt}>xmust be small enough such that the lower bound of the filtered region, indicated by ‘bottgm’, does
not exceed the start of the array containing the spectral coefficients (spec[w])
order[wifitF—mustretexceedthe-maximum-permitted-orderdepending-on-the-speeitied-objecttype-ane-sampling
frequency
5.5.3.2.8 IMDCT
window_sequence: The meaningful window_sequence transitions are as follows:
ONLY_LONG_SEQUENCE
EIGHT_SHORT_SEQUENCE
from LONG_START_SEQUENCE to { LONG STOP SEQUENCE
75
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from LONG_STOP_SEQUENCE to {Eghé—ggk'%sgggfg\%z

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

ONLY—L-ONG-SEQUENGCE
ffom LONG_START_SEQUENCE 0 {CONG START SEQUENCE

EIGHT_SHORT_SEQUENCE

from LONG_STOP_SEQUENCE to { L ONG STOP SEQUENCE

{ON LY_LONG_SEQUENCE

from EIGHT_SHORT_SEQUENCE to LONG_START SEQUENCE

A conformant bitstream must consist of only meaningful window_sequence transitions. However, decoddrs are
required |to handle non-meaningful window_sequence transitions as well. Test bitstreams AL3 and AS17 are
provided| respectively for Main and Low-Complexity profiles to test decoder”performance on non-meahingful
transitior]s (see subclause 5.5.5.3.2.2). The performance requirements for hon-meaningful window_seduence
transitior]s are the same as for the meaningful transitions.

55.3.29 LFE

The numpber of LFEs must not exceed the allowed number spegified by the profile & level.

The window_shape field of any LFE shall always be encodéd with a value of 0 (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 LFEShall be encoded with a value of 0.

Tempordl noise shaping shall not be used in any LFE.

5.5.3.2.10 Program Configuration Element
Program| Configuration Elements in Access Units shall be ignored. Therefore, PCEs transmitted in Accesg Units

cannot be used to convey decoder configuration information. The PCE in the DecoderSpecificinfo describes the
decoder jnformation for the elementary stream under consideration.

5.5.3.3 Decoder Characteristics

A conformantdecoder-shal-support-al-characteristicsgivernby-theprofite-andHevel—Thus-onty bitstreamsbetonging
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.

H " 1 b " Y 1 £ H 1 e
ThIS tt SUUTITY VETITITS T LUTTTpgutativridr atiuraly ur art mpIiciimeTiiatiurt.

5.5.3.4.2 Calculation of PNS conformance criteria

In ordgr to test the PNS tool, special bitstreams only containing PNS data are provided. Twa.ctiteria car} then be
appliefl. A test method based on spectral (PNS-S) and temporal (PNS-T) analysis of the)decoded signal with
respegt to the reference signal.

Spectfal PNS conformance criterium (PNS-S)

1. A pitstream (AL09) is supplied containing a static spectrum generated by PNS and Null codebook sections (i.e.
edch frame carries the same spectral "envelope”, long blocks only, no. other codebooks). Both the |decoded
odtput and the reference output signal are analyzed by means of an2048-point DFT with a Hann wirjdow and
50% overlap between subsequent windows. For both signals, tie DFT lines are grouped correspgnding to
sdalefactor bands (see Table 8.4 ISO/IEC 13818-7) and the jaccumulated squared absolute vdlues are
cgmputed for each scalefactor band. As the first conformance'Criterion, the ratio between the energies of both
signals averaged over time must be within the interval [-0.4.dB;0.4 dB] for each scalefactor band. As the second
cdnformance criterion, the ratio between the standard deviations (overtime) of the energies of both sigjals must
bg within the interval [-4.0 dB;1.0 dB] for each scalefagtor’band.

2. Abpitstream (AL10) is supplied containing a periedic repetition of PNS and Null codebook sections within
grpuped short blocks ({1;1;1;1;2;2} grouping with PNS switched on in subblocks 0,2,4,5). The same typg of
arjalysis is used as in condition (1), but withva.window size of 256 and grouping corresponding to scalefpctor
bgnds for a SHORT_WINDOW (see Table-8.5 ISO/IEC 13818-7). For the first criterion the ratio now myst be
within the interval [-0.4 dB;0.4 dB], for-the’second within the interval [-4.0 dB;2.0 dB].

Tempopral PNS conformance criterium(PNS-T)
3. Far bitstream (AL11), an additional conformance criterion is used: Starting at the first available decodel frame
bqundary, the sum of the"squared output samples is computed for blocks of 64 samples for both decoded

signal and reference signal. As a conformance criterion, the ratio between the energies of both signals mmust be
within the interval [-5-dB;5 dB] for 85% of the blocks and within the interval [-10 dB;10 dB] for 98% of the blocks.

5.5.4 [ Common ‘Characteristics of the AAC objects supporting ISO/IEC 13818-7 profiles (AAC LC, AAC
Main,|AAC SSR and AAC LTP)

These four.object types support the Syntax of ISO/IEC 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 restrictions apply to the elements of Program_config_element():
element_instance_tag: no restrictions
object_type: no restrictions

sampling_frequency_index: shall match the samplingFrequencylndex within AudioSpecificConfig

mono_mixdown_element_number: must be encoded with the element_ instance_tag- pf a
single_channel_element.

stereo_rixdown_element_number: must be encoded with the element_instance_tag of a channel_pair_elgment.

matrix_rmixdown_idx_present: shall only be encoded with a value of 1 if a 3 front/2 rear 5-channel program is
indicated for this PCE.

front_eIIment_tag_seIect: must be encoded with the element_instance_tag“of either a single_channel_element
or a chamnel_pair_element.

side_elgment_tag_select: must be encoded with the element_instance_tag of either a single_channel_elenpent or
a channgl_pair_element.

back_eliment_tag_select: must be encoded with the element_instance_tag of either a single_channel_element
or a chamnel_pair_element.

Ife_elemlent_tag_select: must be encoded with the element_instance_tag of a Ife_channel_element.
assoc_data_element_tag_select: must be encoded with the element_instance_tag of a data_stream_elemgnt.

cc_element_is_ind_sw: must be)encoded with the same value as the ind_sw_cce flag field ¢f the
coupling| channel_element corresponding to valid_cc_element_tag_select.

valid_ccle_element_tag_select: must be encoded with the element_instance_tag of a coupling_channel_elgment.

Within the limits of the=profile and level, an encoder may apply restrictions to the following parameters |of the
Decoderppecificlnfe;

a) $amplingFrequencylndex
b) $amplingFrequency

c ChannelConfiauration
HeaHerseRHgUaHeR

d) Program_config_element()

5.5.4.2 Audio Access Unit Characteristics

5.5.4.2.1 Decoding of raw data blocks

id_syn_ele: if a program configuration element (PCE) is present, it must be the first syntactic element in a
raw_data_block, 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 d
element_instance_tags.

5.5.4.2.2 Noiseless Coding

uplicated

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]

e Fy) 1099
must erogreaterthan1623:

pulselamp[i]: shall be encoded with a value small enough such that the compensated quaftized
coeffigient is no greater than 8191.

5.5.4.1 Decoder Characteristics
A conforming decoder may also support any of the following modifications of some parameters in audio bits

Table 5-5 — AAC Parameter

Bitstream Variation
Characteristic
data_stream_element a decoder is not required to store or present data recovered from

data_stream_elements

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

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

matrix-mixdown a decoder is n@tirequired to calculate a matrix-mixdown signal

55,5 | AACLC

The MPEG-4 AAC Low Complexity (LC) object type is the counterpart to the MPEG-2 AAC Low Complex
thouglp also offering the PNS tool. The*AAC LC object type bitstream syntax is compatible with the syntax ¢
ISO/IHC 13818-7. All the MPEG-2_AAC multi-channel capabilities are available. A decoder capable of deq
MPEQ-4 LC Access Unit can_also parse and decode a MPEG-2 AAC LC profile raw data stream. On
hand, an MPEG-2 AAC LG profile decoder will not be able to parse an MPEG-4 AAC-LC stream if PNS
used.

5.5.5.1 DecoderSpecificinfo Characteristics

spectral

treams:

ty Profile
efined in
oding an
he other
has been

Theseg charaeteristics specify the constraints that are applied by the encoder in generating the DecoderSpécificinfo.

Encodersmay apply restrictions to the following parameters of the DecoderSpecificinfo:

a) Salllp“l IUFICL{UCI |\,y=| Yetex
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

© ISO/IEC 2000 — All rights reserved

79


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

ISO/IEC 14496-4:2000(E)

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

g) matrix-downmix

5.5.5.2 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) mnnn_mivdn\nln_olomnnf

c) gtereo_mixdown_element

d) dse of prediction in main profile

e) pulse_data

f) indow_shape

g) program_config_element

h) M/S stereo

i) iptensity stereo

) NS

k) data_stream_element

)] ependently switched coupling channel
m) independently switched coupling channel
n) UFE channel

0) Ipnatrix-downmix

5.55.3 Procedure to Test Bitstream Conformance

5.5.5.3.1] DecoderSpecificinfo
AudioObjectType: Shall be encoded with the value 2

SamplingFrequencylindex: 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
SamplingFrequency: Shallbe encoded with the following values:
Table 5-7
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 5-8
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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The following restrictions apply to GASpecificConfig:

frame

Length: 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

2000(E)

program_config_element(): A program cannot contain more main audio channels, LFE channels, independent

coupli

nachannel elements —and denendent counlina channel elements than is snecified by the nrofile an
) T g P 1 P4 g

level.

objec

samp

mono
single]

stered

matri

front_|

or a clhannel_pair_element.

side_g
a char

back |

or a clhannel_pair_element.

Ife_el

assog

cc_element_is_ind{sw: must be encoded with the same value as the ind_sw_cce flag fielg

coupli

valid |

_type: shall be encoded with the value 1

ing_frequency_index: shall match the samplingFrequencylndex within AudioSpecificConfig

| mixdown_element_number: must be encoded with the element instance_tag
| channel_element.

_mixdown_element_number: must be encoded with the element_instance_tag of a channel_pair_|

element_tag_select: must be encoded with the element_instance_tag of either a single_channel

blement_tag_select: must be encoded with the“element_instance_tag of either a single_channel_el
nel_pair_element.

element_tag_select: must be eneaded with the element_instance_tag of either a single_channel

bment_tag_select: mustbe-encoded with the element_instance_tag of a Ife_channel_element.

| data_element_tagZselect: must be encoded with the element_instance_tag of a data_stream_ele

ng_channel,\element corresponding to valid_cc_element_tag_select.

ccenelement_tag_select: must be encoded with the element_instance_tag of a coupling_channel_

of a

element.

_mixdown_idx_present: shall only be encoded with a valuelef 1 if a 3 front/2 rear 5-channel prjogram is
indicated for this PCE.

| element

ement or

| element

ment.

of the

blement.

5.5.5.3.2 Audio Access Units

5.5.5.3.2.1 raw_data_block()

id_syn_ele:

raw_data_block, indicated by id_syn_ele encoded with a value of ID_PCE

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

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 d
element_instance_tags.

© ISO/IEC 2000 — All rights reserved

uplicated

81


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

ISO/IEC 14496-4:2000(E)

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 ONLY_LONG_SEQUENCE to [ ONG START SchURNGE
from LONG_START_SEQUENCE to o —SSTH(?PREE%%QE%ECNECE

il'om LONG_STOP_SEQUENCE to {Eghé_ég/'x\lgfssE%JUEgm?cEE

{EIGHT_SHORT_SEQUENCE

from EIGHT_SHORT_SEQUENCE to LONG STOP SEQUENCE

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

EIGHT_SHORT_SEQUENCE

from ONLY_LONG_SEQUENCE to { LONG_STOP_SEQUENGCE

from LONG_START_SEQUENCE to {(L)gll\_lé é‘?,'A\\ISTSISES(SJUEllz\II\(l:(I:EE
from LONG_STOP_SEQUENCE to {ESBNH(;' S-SIHSDREE%%QE%%NECE
from EIGHT_SHORT_SEQUENCE to {Eghé:é?pgf_sggéﬁg\?cﬁ

A conformant bitstream must consist of only meaningful window_sequence transitions. However, decoddrs are
required |to handle non-meaningful window_sequenee transitions as well. The performance requirements fgr non-
meaningful window_sequence transitions are the'same as for the meaningful transitions.

max_sfl: must be <= num_swb_long .or-num_swb_short as appropriate for window_sequence and sampling
frequencly

predictor_data present: shall be.encoded with the value O
gain_coptrol_data_present.-shall be encoded with the value 0
5.5.5.3.213 Noiseless Coding

sect_cb|g][i]: shalWnot be encoded with the binary values 1100.

Intensity |cedebooks INTENSITY HCB and INTENSITY_HCB2 shall not occur in a smgle channel element the left
channel | - ur in a
channel_pair_ element |f 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_offsetfnumber_pulse]
must he-no grnnfnr than 1023

pulse] ampli]: shall be encoded with a value small enough such that the compensated quantized| spectral
coeffigient is no greater than 8191.

555.3.2.4 Scalefactors

hcod |sf[ ]: shall only be encoded with the values listed in the scalefactor Huffman table,"Table A-1.
5.55.3.25 Joint Coding

555.3.25.1 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 inthe' scalefactor Huffman table, Table A-1.
Intensjty codebooks INTENSITY_HCB and INTENSITY*HCB2 shall not occur in a single_channel_elemernt, the left

channgl of a channel pair element, a coupling channel element, or an LFE. Intensity codebooks can only gccur in a
channgl_pair_element if the common_window field is set to 1.

5.5.5.3.2.6 Coupling Channel

The npmber of dependently-switchedand independently-switched coupling channel elements must not exceed the
allowed numbers specified by the(profile and level.

ind_syw_cce_flag: shall nat be encoded with the binary value of 1 if independently-switched coupling channel
elements are not specified-by the profile and level.

num_goupled_elements: shall not be encoded with a value greater than the total number of
single| channel_elements and channel_pair_elements.

cc_target_is_cpe: shall be encoded with the binary value 1 if the syntactic element with element_instan¢e tag of
cc_tarpet’tag_select is a channel_pair_element; otherwise, it shall be encoded with the binary value of 0.

cc_target_tag_select: shall only be encoded with a binary value equal to the element instance tag of a
single_channel_element or a channel_pair_element of the current frame.

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 not be used in any LFE.

5.5.5.3.2.9 Program Configuration Elements

A program cannot contain more main audio channels, LFE channels, independent coupling_channel_elements, and
dependep } i ii } :

mono_njixdown_element_number: must be encoded with the element_ instance tag~ pf a
single_channel_element.

stereo_rpixdown_element_number: must be encoded with the element_instance_tag of a chanhel_pair_elgment.

matrix_rpixdown_idx_present: shall only be encoded with a value of 1 if a 3 front/2 rear 5-channel program is
indicated for this PCE.

front_elg¢ment_tag select: must be encoded with the element_instance tag of €ither a single_channel_element
or a chanpnel_pair_element.

side_elgment_tag_select: must be encoded with the element_instance tag-of either a single_channel_elenpent or
a channgl_pair_element.

back_el¢ment_tag_select: must be encoded with the element_instance_tag of either a single_channel_element
or a chanpnel_pair_element.

Ife_elemlent_tag_select: must be encoded with the element~instance_tag of a Ife_channel_element.
assoc_data_element_tag_select: must be encoded-with the element_instance_tag of a data_stream_elemgnt.

cc_element_is_ind_sw: must be encoded!-with the same value as the ind_sw _cce_flag field ¢f the
coupling| channel_element corresponding to-valid_cc_element_tag_select.

valid_ccle_element_tag_select: mustbe encoded with the element_instance_tag of a coupling_channel_elgment.

5554 Decoder Characteristics

A conforining decoder may.alse support any of the following modifications to the parameters in an audio bitstream:
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5.5.51
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88.2, and 96 kHz. The test set includes a sine sweep and musical test'sequences, as listed in Table 5;
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5.5.5.1

ISO/IEC 14496-4:
Table 5-9 — AAC Parameter

Bitstream Variation

Characteristic

sampling rate a decoder may support additional sampling rates beyond the
minimums listed for its profile and level

audio channels a decoder may support additional channel elements beyond the
minimums listed for its profile and level

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

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

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 stereo-
mixdown element

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

b Procedure to Test Decoder Conformance

5t audio decoders, the electronic attachment to this part of ISO/IE€)14496 supplies a numbe
hces. These test sequences are provided for sampling rates of 8, 11:025, 12, 16, 22.05, 24, 32, 44.1

ion _fs is appended to the bitstream name to indicate the sampling rate of the test sequence.

of fsare 8, 11, 12, 16, 22, 24, 32, 44, 48, 64, 88, and 96, corresponding to the possibly non-integer
isted above. For each bitstream, two bitrates are listed:in the table. The lower bitrate is to be
ng rates of 16kHz and below, and the higher bitrate is to‘be used at sampling rates above 16kHz.

llowing test procedure applies to all sine sweep signals: Testing is done by comparing the output of g
test with a reference output also supplied by theselectronic attachment to this part of ISO/IEC 14496

rements are carried out relative to full scaleywhere the output signals of the decoders are normalize

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

test bitstreams containing’ PNS data, an energy analysis in time and/or frequency domain is requ
use 5.5.3.4.2).

e remaining testvsequences, a check of conformance using the LSB criterion or other measurems
ve perceptuial measurement systems) is not mandatory, but highly recommended. This also a
ams with‘non-meaningful window sequences.

1"\ Perceptual Noise Substitution (PNS)

r of test
|, 48, 64,
10. The
Possible
sampling
used for

decoder
Lising the
ocedure.
1 to be in

hge between -1 and +1. To be called an(SO/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
ite value
.

red (see

ents (e.g.
pplies to

See subclause 5.5.3.4.2.

5.5.5.5.2 Calculation of RMS

See subclause 5.5.1.6.1.

5.5.5.6  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 cdupling channels 0 0 0 0 0 0 0 1 0
Data strgam elements Yes
Intensity Yes Yes Yes Yes
MS Yes Yes Yes Yes
Prediction
Window ghape Yes Yes Yes Yes
TNS Yes Yes Yes Yes
Pulse data Yes Yes Yes Yes
Buffer tept Yes
Nonmeahingful Yes
window_|sequence
transitior}s
LTP
PNS
Test progedure RMS
Table 5-10 — AAC-LC Object Type Test Bitstreams (continued)
File Name ALO9 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 channehelements 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 offering the
PNS tool. Fhe AAC Maln object type bltstream syntax is compatlble with the syntax deﬂned in ISO/IEC 1381-7. All
the MPE

Unit can also parse and decode a MPEG 2 AAC Main proflle 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 DecoderSpecificInfo

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
ChanmelConfiguration: Shall be encoded with values from O to 7

The restrictions on GASpecificConfig parameters specified for AAC LC objecttype also apply for AAC M4in object
type.

5.5.6.3.2 Audio Access Units

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

55.6.3.2.1 Prediction
predigtor_data_present: no restrictions apply

predigtor_reset: shall be encoded with the binary value of 1 for at least one out of every eight consecutive frames
for prggrams in which predictor_data_present’is 1.

predigtor_reset_group_number: shall not be encoded with the binary values 00000 or 11111; every valid value
shall dccur once within a consecutive series of 30 occurrences of pred_reset_group_number.

5.5.6.3.2.2 Temporal Noise Shaping
order|w][filt]: must net’exceed the maximum permitted order depending on the specified profile and level,

5.5.6.4 Decoder “Characteristics

All restrictionis-for AAC LC object type apply.

5.5.6.F Procedureto Test Decoder Conformnrarnce

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

For a specific profile only the bitstreams with the appropriate channel configuration and-sampling raje are
applicable. A AAC Main object type decoders must also be able to decode all AAC LC Object Fype bitstreams

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 DecoderSpecificInfo

AudioObjectType: Shall be encoded with the value 3
SamplingFrequencylndex: Shall be encoded with values from O to Oxc
SamplingFrequency: Shall have values from 0 to 96000
ChanmelConfiguration: Shall be encoded with values from 0 to 7

The rgstrictions on GASpecificConfig parameters specified for AAC LC ohjeettype also apply for AAC SR object
type.

5.5.7.3.2 Audio Access Units

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

55.7.3.21 Temporal Noise Shaping

order|w][filt]: must not exceed the maximum permitted order depending on the specified profile and level,
55.7.3.2.2 Gain Control

aloccpde: must satisfy the following conditions:

aloccpdd Bl[w][m] < aoccodd Bl[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.
5.5.7.4 Decoder~Characteristics

All regtrictions for)AAC LC object type apply.

5.5.7.1 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 5-12. 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
All bitstr¢gams will be supplied in all sampling rates (carrying an additional index _fs). For a specific profilereply the
bitstreanms with the appropriate channel configuration and sampling rate are applicable.
Table 5-12 — AAC SSR Object TypeTest Bitstreams
File Name AS00 | ASO1 | AS02 | ASO3 | AS04 | AS05 | ASQ6.f ASO7 | AS08
Sypplier Sony | Sony | Sony | Sony | Sony | Sony | Sony | Sony | Sony
Content sine | music | music | music | music | music\[dmusic | music | music
sweep
Bifrate 40/64 | 40/64 | 40/64 | 40/64 | 40/64 | 40/64 | 40/64 | 40/64 | 40/64
# gingle channel elements 1 1 1 1 1 1 1 1 1
# ¢hannel pair elements 0 0 0 0 0 0 0 0 0
# LFE channels 0 0 0 0 0 0 0 0 0
Data stream elements Yes | Yes | Yes | Yes
Inlensity
Prediction
MB
Gain Control Yes Yes Yes
Wjndow shape Yes Yes Yes Yes
TNS Yes Yes Yes Yes
pulse data Yes Yes Yes Yes
Byffer test Yes Yes Yes Yes
Bandwidth 4 3 2 1 4 3 2 1

wi
tra

Nonmeaningful

hdow_sequence
nsitions

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
Datastrearmreterments
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 Yep
Window shape Yes Yes Yés Yes
TNS Yes Yes Yes Yes
pulse data Yes Yes Yes Yes
Buffer test
Bandwidth 4 3 2 1 4 3 4 3 4
Nonmeaningful Yep
window_sequence
transitions

5.5.8 [ AACLTP

The ALC LTP Object Type is an extension of the AAGEC Object Type with a long term predictor. At the sgme time,

the M

signifi
define

55381

Audio

Samp

[ in ISO/IEC 13818-7. A MPEG-2 AAC-LC profile bitstream can be decoded without restrictions.
Decoder Specific Config Characteristics
DbjectType : Shall be encoded with the value 4
ingFrequencylndex.*2) 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

PEG-4 AAC LTP object type is similar to the\AAC Main object type. However, a LTP replaces the
AAC predictor and the PNS tool can be used,if)addition. The LTP achieves a similar coding gain, but
cantly lower implementation complexity.(The bitstream syntax for this object type is very similar to th

MPEG-2
requires
e syntax
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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 decdder shall use the MPEG-4 long term predictor.
5.5.8.3 | Descriptions of the audio test bitstreams
Table 5-16 — AAC LTP Object Type Test Bitstreams
File Name APO1 |APO2 |AP0O3 |APO4 |APOS5
Supplier Nokia | Nokia | Nokia | Nokia, {-Nokia
Content sine music | music | musie”| music
sweep
Bitrate 64 128 64 64 128
Sampling rate 48 48 A8 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 scalable

The scalable AAC object is built on~top of the AAC LTP object, but uses a different bitstream syntax, de¢coder
structureland additional tools to support bitrate- and bandwidth- scalability. A large number of scalable combinations
are availpble, including combinations with TwinvVQ and CELP coder tools. However, only mono or 2-channel|stereo
objects dre supported.

5.5.9.1 | Decoder Specific Config Characteristics
The folloving restrictions apply to AudioSpecificConfig:

AudioObjectType : Shall be encoded with the value 6

SamplingFrequencylndex : Shall be encoded with the following values:

92

Table 5-17
SamplingFrequencylndex Level 1 Level 2 Level 3 Level 4
Scalable Profile >=6 >=6 >=3 >=3

Main Profile

0..0xc

© ISO/IEC 2000 — All rights reserved


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

ISO/IEC 14496-4:2000(E)

SamplingFrequency: Shall be encoded with the following values:

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:

The fg
Frame
Deper
Cored

Exten

5.5.9.2

5.5.9.2.

pulse]
5.5.9.3
All GA
5.5.10
5.5.10

puls d

A dec

Table 5-19
ChannelConfiguration Level 1 Level 2 Level 3 Level 4
Scalable Profile 1 1.2 1.2 1.7
Main Profile 1.7

llowing restrictions apply to GASpecificConfig:
Length: no restrictions

dsOnCoreCoder: no restrictions
oderDelay: no restrictions

sionFlag: shall be encoded with the value 0
Audio Access Unit Characteristics

1 Noiseless Coding

| data_present: shall be encoded with.a value of 0.

Descriptions of the audio test/bitstreams
Main scaleable profile decoders must also be able to decode all GA LC scaleable objects.
AAC-based Scalahle Configurations
.1 Object conthination restrictions

Ata: obsolet

pder,shall support all object type combinations specified in ISOIEC 14496-3.

551

P fal 'H - ol IH £ile et ok
4 LAy ratc aitu upsdaiimrpirmty THieT TSN iiurms

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.

© ISO/IEC 2000 — All rights reserved

93


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

ISO/IEC 14496-4:2000(E)

5.5.10.3 Description of the audio test bitstreams

Table 5-20 — AAC Scalable Object Test Bitstreams

File Name ACO01 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+atefkHz 48 48 48 735441 8148 +-3522.05
frame Ieﬂugth 1024 1024 1024 960 960 960
LTP yes yes yes - - -
CELP - - - 1 2 2
TwinVQ [mono) - - - - - -
TwinVQ [stereo) - - - - - -
AAC basg (mono) 1 1 - - -
AAC bask (stereo) - - 1 - - 1
AAC extgnsion 7 3 - 3 3 -
(mono)
Core Cogler Delay 8000 0
AAC extension - 4 7 A 4 3
(stereo)
Table 5-20 — AAC Scalable Object Test Bitstreams (continued)

File Name ACO07 ACO08 AE09 AC10 AC11 AC12 AC13
mnemonjc TVQ S LTP/TVQM | JVQ M 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 [kpit/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

samplind rate [kHz] 96 48 48 22.05 44.1 8/8 12/24
frame lepgth 1024 1024 1024 1024 1024 960 960
LTP z yes - - - - -
CELP - - - - - 1 1
TwinVQ [mono) - 2 2 2 - - -
TwinVQ [stereo) 2 - - - 2 - -
AAC bask (mono) - 1 1 - - 1 1
AAC basg (Stereo) 1 - - 1 1 - -
AAC exténsion = 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://standardsiso.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 - - - -
TwinV|Q (mono) - - 1 1 1 1
TwinVQ (stereo) - - - - - -
AAC base (mono) - 1 1 1 1 1
AAC hase (stereo) 1 - - - - -
AAC extension (mono) - - - - - -
AAC gxtension (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 extenision) yes - yes

Intensity, layer - - 1,2

MS stereo 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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5.5.11.2 Audio Access Unit Characteristics
Encoders may apply restrictions to the following parameters of the bitstream:

a) window_sequence

b) window_shape

c) LTP (ltp_present)

d) M/S stereo (msmask_present)

e) TNS (tns_present)

f) quantizer option (bandlimit, ppc, postprocess)

5.5.11.3 _Procedure ta Test Bitstream Caonfarmance

5,5.11.3L Parsing system layer parameters

The decgder shall get the information of the sampling frequency, number of layers, bitrate and number of chpnnels
from the [system layer.

5.5.11.3p Decoding of the payload

55.11.3p.1 parsing tvqg_scalable_main_header()

The syptax has the window_sequence, window_shape, ms_mask ‘present, scale factor_grouping,
Itp_data| present, and tns_data_resent. These syntax elements are commaon to those for AAC.

5.5.11.3p.2 parsing tvq_scalable_extension_header()
The synthx has ms_mask_present common to AAC.
55.11.3p.3 parsing vg_single_element()

The synthx has the flags for the quantizer option of band_limit, ppc, postprocess, as well as the main quantjzation
informatipn. Detailed specification is described in ISQ/IEC 14496-3 subpart 4.

5.5.11.4| Decoder Characteristics

A conformant decoder shall support all.characteristics given by the definition of level in the scaleable profile.

5.5.11.5| Procedure to Test Decoder Conformance

For the gurpose of testing.the processing at the decoder, number of bitstreams and the associated reference joutput
PCM sighals are supplied/as listed in Table 5-21. They cover the wide range of sampling rate, bit rate, number of
channeld, number af;-scalable layers, AAC related tools (window_shape, LTP, M/S stereo, TNS), and TwinVQ
specific quantizer‘options (bandlimit, ppc, postprocess).

TV20 anfl £V24 contain the code to scan all codebook tables of the vector quantizors.

The ms_mode 1 means that the ms_mask present == 1 or 0, ms_mode present 2 means that
ms_mask_present == 2 or 0.

The 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 accuracy 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 higher-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
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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 966 1024 1024 24
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| prediction (LTP) no no yes no no no nQ N0
adaptive window shape no yes no no no no no e
TNS no no no yes no no no O
M/S stergo mode 2 - - - - - - - -
M/S stergo mode 1 - - - - - s - -
bandlimit| present no no no no no yes no e
ppc_presgent no no no no no no yes O
postprocgss_present no no no no no no no yes

Table 5-21 — TwinVQ Object Type Test Bitstreams (continued)

File Namé¢ TV10 TV11 TV12 TV13 TV14 TV15 TV16
supplier - NTT NTT NTT NTT NTT Matsushita | Matsughita
content music music music music music music mugic
level in sgalable profile 2 2 1 1 1 3 2
bitrate [kRit/s] 16 16 + 16 8 8+8 8+8+8 32+32+32 1218
sampling |rate [kHZz] 16 16 24 24 24 48 441
frame length 1024 1024 1024 1024 1024 1024 1024
number of scaleable layers 1 1 1 2 3 3 8
number of channels 2 2 1 1 1 2 1
long-term| prediction (LTP) no no no no no no ng
adaptive yindow shape no no no no no no ng
TNS no no no no no no ng
M/S stergo mode 2 yes yes - - - yes -
M/S stergo mode 1 yes yes - - - no -
bandlimit| present no no no no no no ng
ppc_presgnt no no no no no no Ng
postprocess’” present no no no no no no ng
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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
numbeg-ef-channels 1 1 2 1 1 1 2 1
long-tefm prediction (LTP) no no no yes no no no yes
adaptiye window shape no yes no no no yes no no
TNS no no no yes no no no yes
M/S st¢reo mode 2 - - yes - - - yes -
M/S stg¢reo mode 1 - - yes - - - yes -
bandlimit_present no yes no no no yes no no
ppc_present no yes no no no yes no no
postprgcess_present no yes no no no yes no no
scan al|l codebook yes no no no yes no no no
5.5.12 CELP
5.5.121 DecoderSpecificinfo Characteristics
Bitstrgams provided may apply restrictions to the following‘syntactic elements of the Object Descriptor Stream:
a) AudioObjectType
b) samplingFrequencyindex
c) samplingFrequency
d) channelConfiguration
e) SampleRateMode
f)) RPE _Configuration
g) MPE _Configuration
h) NumEnhLayers
i)] BandwidthScalabilityMode
5.5.122 Audio Access Unit characteristics
Bitstrgam providers/may apply restrictions to the following syntactic elements of the bitstream:
a) LPC_Present
b) interpolation_flag
c) _gain_indices [1]

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 :

© ISO/IEC 2000 — All rights reserved
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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 : must be set to 8 for CELP objects.

samplingFrequencylndex : must be set to Oxb or 0x8.

channel nnflgllrnhnn musthe setto 1

CELP bitstreams must comply with the semantic conditions described below.
CelpHeagder — 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 CelpHeader fields:

SampleRateMode : When the CELP object is used as a core codec in a CELRP/AAC scalable bitstream, the
SampleRateMode field must equal 8KHZ.

ExcitatiohMode : When SampleRateMode equals 8KHZ, the ExcitationModefield must equal MPE.
RPE_Copfiguration : this unsigned integer element shall not exceed 3«

MPE_Cqgnfiguration : when the SampleRateMode field equals -8KHZ, the unsigned integer element shpll not
exceed 47. When the 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 egual O.

BandwidihScalabilityMode :  this field must equal OFF when SampleRateMode equals 16KHZ. [When
MPE_Cdnfiguration equals 27 and SampleRateMade equals 8KHZ, this field must equal OFF.

CelpHeader — Speech Profile

When the CELP object is used as part.of the Speech Profile, the following restrictions apply to the Celpheader
fields:

SampleRateMode : in case DecaderConfigDescriptor() is used, the SampleRateMode field must equal 8KHZ when
samplingFrequencylndex equals Oxb. This field must equal 16KHZ when samplingFrequencylndex equals 0x§.

ExcitatiohMode : when‘SampleRateMode equals 8KHZ, the ExcitationMode field must equal MPE.
RPE_Copfiguratigh ) this unsigned integer element shall not exceed 3.

MPE_Cqgnfiguration : when the SampleRateMode field equals 8KHZ, the unsigned integer element shpll not
exceed 47-When the 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 : this field must equal OFF when SampleRateMode equals 16KHZ. When
MPE_Configuration equals 27 and SampleRateMode equals 8KHZ, this field must equal OFF.

Celp_LPC
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 has LPC_Present set to ‘0", frame n+1 shall have LPC_Present setto ‘1'.
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n+1 shall have interpolation_flag set to ‘0.

RPE_frame

2000(E)

if frame number n in a bitstream has LPC_Present set to ‘1’ and interpolation_flag set to ‘1’,

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
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5.5.1205 Procedure to Test Decoder Conformance

To tegt audio decoders, the electronic attachmentto this part of ISO/IEC 14496 supplies a numbe
sequences. Supplied sequences cover CELP decoders and are provided for sampling rates of 8 and 16
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) available in the decoder (under test and in the Reference decoder must be disabled while com
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supplied test sequence, testing can-be done by comparing the output of a decoder under test with a 1eference

Fixed-

Measurements are carried out relative to full scale where the output signals of the decoders are ngrmalized
h the range between -1 and +1.
vels of accuracy.are defined for the CELP decoder conformance testing procedure.
ccuracy: Adecoder meeting the Full Accuracy conformance requirements as defined below may bg called a
ccuracy conformant decoder. This level of accuracy is intended for CELP decoders running on floating-point
ms.
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 deco
a limited accuracy due to fixed-point internal calculations.

Conformance criteria for Full Accuracy CELP decoders

ders with

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]1 dB. CD is defined as

CD -_fo 2D

In(10)
D is the|accumulated distortion of the LPC cepstrum C,y of the reference signal and Cyg Of/the output [of the
decoder under test. D is defined as

D =i Couli] - Culil)

N is the| LPC cepstrum order which equals 32. The LPC cepstrum CJi] is ‘defined by means of the algorithm
| pc2cepst r umbased on the LPC coefficients of a 16™ order linear prediction filter. The computation of the LPC
filter coefficients Ipc_coef [j] is defined by the algorithm cal cul at e_| pc¢
To be called an ISO/IEC 14496-3 CELP decoder with Fixed-Point Acclracy
the averpge value of the segmental SNR shall exceed 30 dB

and in addition,

the averpge value of the CD shall not exceed 1 dB.

5.5.12.6| Descriptions of the audio test bitstreams

Table 5-22 — Test Bitstreams for the CELP object: MPE modes

File Name CEQ0 CEO1 CEO2 CEO3 CEO4 CEO05 CEO06
Supplier NEC NEC NEC NEC NEC NEC NEC
Bitrate [bps] 8300 17900 4250+ 16000 + 12000 5200 + 6000 +
3x2000 2x4000 10667 2000 +
12400
Sampling rate{kHz] 8 16 8 16 8 8/16 8/16
Excitation mode MPE MPE MPE MPE MPE MPE MPE
MPE_«Configuration 14 11 1 20 25 4 7
FineRate control No No No No Yes No No
Bitrate qrnlnhility 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 CEO9 CE10 CEl1 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 HVXC
The HVXC object is supported by the parametric speech coding (HVXC) tools, which provide_fixed bitrage modes
(2.0-4{0kbit/s) in a scalable and a non-scalable scheme, a variable bitrate mode (< 2.0kbit/s).and the functionalities
of pitch and speed change. Only 8 kHz sampling rate and mono audio channel are supported.
5.5.131 DecoderSpecificinfo Characteristics
Bitstrdam provider must apply restrictions to the following parameters of the DecoderSpecificlnfo:
d) AudioObjectType
e) samplingFrequencylndex
f)) channelConfiguration
g) HVXCrateMode
h) HVXCvarMode
5.5.13.2 Audio Access Unit Characteristics
Bitstrgam provider may apply no restrictions to any parameters of the bitstream.
5.5.13.3 AudioSource Fields Information Characteristics
A conforming decoder may supportany of the following modification of some parameters:
a) speed change factor. A-possible variation is from 0.5 to 2.0 (defined as spd in ISO/IEC 14496-3, qubpart
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 144963,
subpart 2, subclause 2.5.3).
c) test_mode)An interface to control some elements which are generated by random number generators. Its

configuratien 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-inthestandard

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.

AudioObjectType: must be set to 9 (HVXC object type).

SamplingFrequencylndex: must be set to Oxb (8000Hz).
ChannellConfiguration: must be setto 1.

HVXCrajeMode: 2 bit identifier, which configures the bitrate of HVXC Object type must notiexceed 2.|[When
HVXCvalMode is set to 1(variable rate), HVXCrateMode must be set to 0 (2kbps).

5.5.13.4pP Audio Access Unit.

No restrigtions to the Audio Access Unit.

5.5.13.5| Decoder Characteristics
A conforming decoder may support any of the following modifications ef\some parameters in audio bitstreams]

a) bpitrate
b) |ariable rate(fixed rate/variable rate)

A conforning decoder shall support one or both of the delay mode (normal delay mode/low delay mode), where the
delay mdde does not exist in audio bitstreams.

5.5.13.6| Procedure to Test Decoder Conformance
HVXC dgcoder uses independent random number generators for

ipitial values of harmonic phase-in Voiced Component Synthesizer
noise component addition in\\/oiced Component Synthesizer

* rjoise components in speed“change decode
noise components in¢variable rate mode decode

For that reason, decoder conformance can not be tested by direct comparison and specific testing procedures are
necessatly.

In this sybclause,the following testing procedures are described:

1. Prockpdures without a control interface

1.1. All Voiced Bitstream
1.2. All Unvoiced Bitstream (direct comparison by measuring segmental SNR)
2. Procedures with a control interface
2.1. Direct Comparison by measuring segmental SNR (with random number generators disabled)

2.2. Harmonic Phase Initialization (verification of phase randomness)
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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

contro

| 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.

normal de]

low delay

5.5.13

For th
bitstre,

« Al
« Al

For th
in detq

5.5.13

In this

frame #1 frame #2 frame #3 frame #4

| |
16:0 I 1a0 I
' ' (decode interval) '
| |
ay mode ‘ ‘
~—s0— | |
!20 160 | | |
| | | |
s | | |
| | | |
| | | |
Top of the decoder output signal
Figure 5-2 — Decoder output signal'timing for testing decoder conformance
6.1 Procedures without a control intetface

b decoder which does not have a control interface to disable random number generators, the specia
Ams are used:

Voiced bitstream (HV01‘and HV02)
Unvoiced bitstream(HV03 and HV04)

b former bitstream-specialized testing procedure is applied. For the latter bitstream output signal is
rministic way and direct comparison by measuring segmental SNR with reference signal is executed

6.1.1 Proc edures by All Voiced bitstream

procedure, the following specialized bitstreams (HV01 and HV02) are supplied:

lized test

broduced

» 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.
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Testing Procedure:

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:

hann(i) = EE.O—COS ds % (O0<i < 255)
2 0255

3. The
4. Ford

5. Ifall
satis

For eacH
respectiy

The outp

1) 2.0k
a)
b) |
c) 9

2) 4.0k

Hifferential spectrum is calculated.
btained differential spectrum, 7-taps average filtering is executed to obtain smoother spectrum.

of amplitudes of the spectrum are within a certain range, it can be said that the deeeder under th
fies the conformance condition.

test bitstream, HV01 and HV02, an acceptable range of differential spectrung’is shown Figures 4
ely.

ut signals to be tested are the followings:

pps fixed rate mode decode (HVO01)

ormal speed/pitch decode

itch change decode (pitch change factors to be tested are 16and 0.8)
peed change decode (speed change factors to be tested are 1.5 and 0.75)

pps fixed rate mode decode (HV02)

a) mormal speed/pitch change decode

The abo
of ISO/IE

e testing procedure is executed using dedicated software provided by the electronic attachment to th
C 14496.

Norm window average i

test signal . & filter decision
FFT
window

Norm. &
reference signal FFT
(without noise
component)
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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)

#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 (|=0; i<size; i++) {
out|[i]=0.0;
for|(j=0; j<tap; j++) {
opt[i] += s[i+j-tap/2];
}
out[i] /= (double)tap;
}
}
const dpubl e hann[ NF] ; /* Hanni ng wi ndow */
const dpuble maxR[NF/ 2]; [/* upper bound of acceptable range */
const dpuble minRINF/2]; /* |lower bound of acceptable range */
voi d na| n()
{
int i|k;
doubl ¢ xa[..]; /* reference signal (nornmalized between -1.0 and 1.0) */
doubl ¢ xb[..]; /* test signal (nornalized between —-1.0 and 1.0) */
doubl ¢ re_a[NF],ima[NF],re_b[NF],imb[NF]; /*%\arrays for FFT */
doubl ¢ ra[NF/ 2], rb[NF/ 2]; /* spectrum arraysi*/
doubl ¢ dif[NF/2]; /* differential spectrumarray */
for (k=0; k<.. k++) {
for|(i=0; i<NF; i++) {
re_afi]=hann[i]*xa[ Nl *k+i];
imali]=0.0;
re_b[i]=hann[i]*xbENL*k+i];
i mb[i]=0.0;
}
fft{re_a, ioma, 8); /* 256pt.FFT */
fft{re_b,lmb, 8); /* 256pt.FFT */
for| (@=0; i<NF/2; i++) {
r at=sart{re—attre—atmeattmeatits
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]>maxR[i] || dif[i]<mnRi]) {
pri nt f ( “conformance condition is not satisfied.\n");
}
}
108
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5.5.13.6.1.2 Procedures by All Unvoiced bitstream

2000(E)

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 ow

1)

2)

aiomalata-batactad ara tha follovwpnac:

2.
a)

4.
a)

5.5.13

For th
applie

5.5.13
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o

Harmonic phase initialization (verification of phase randomness)

Using
the fol

init
noi
noi
noi

Testin
refere

To be
30[dB

The o

1)

2)

3)

2.
a)

Itd
ALr.n.u. STYTarS oot te STt tTarc T IUIIUVVIIIUJ

Dkbps fixed rate mode decode (HV03)
normal speed/pitch decode

Dkbps fixed rate mode decode (HV04)
normal speed/pitch decode

6.2 Procedures with a control interface

i

fect comparison by measuring segmental SNR (defined in <subclause 5.5.1.6.2) with random
nerators disabled.

6.2.1 Direct Comparison with random number generators disabled

owing elements generated by random number.génerator disabled.

al values of harmonic phase are reset to zeros in Voiced Component Synthesizer.
e component addition is disabled in-Moiced Component Synthesizer

e components is disabled in speed change decode

e components is disabled in variable rate mode decode

pj can be done by measuring segmental SNR between the output signal of a decoder under te
nce output signal.

called an ISO/IEC-14496-3 HVXC decoder, the segmental SNR (defined in subclause 5.5.1.6.2) mus
(L=160).

itput signalscto be tested are the followings:

Dkbps\fixed rate mode decode (HV05)
normal speed/pitch decode

b decoder which have a control interface to disable random number generators, the following procedlures are

number

supplied test bitstreams (HV05, HV06 and HVOZ);*output signal of a decoder under the test is proddiced with

st and a

t exceed

b)
c)

speed change decode (pltch change factor to be tested are 1 5 and 0 75)

4.0kbps fixed rate mode decode (HV06)

a)

normal speed/pitch change decode

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)

o for Vqiced frame Ir\ifr‘h Ing is 80 cnmplne

« afixef set of LSP indices to provide almost “flat” response (index of VQ without interframe prediction)

» afixef set of indices of the spectral envelope shape and gain

A decoder under the test must produce output signal without noise component addition in Voicéd Component
Synthesiger (test_mode = XXXX XXXX XXXX X1x1).

Testing Procedure

1. A segment of one pitch period (80 samples) is taken as shown in the timing Rigure 5-6. For successiye two
“Voicg¢d” frames, three segments are obtained.

2. For efich segment, peak is searched, rms value and “peak/rms” value are ‘computed.
3. 1. and 2. are repeated for a whole decoder output signal.
4. Averdge and deviation of “peak/rms” value are computed.

If the obfained average and deviation of “peak/rms” is within~&range shown in Table 5-25, it can be said that the
decoder pnder the test satisfies the conformance condition.

The aboye testing 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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(phase reset)

5.5.13

- 80

1S A

Figure 5-6 — An example decoder output signal and HVXC framing-timing

.7 Descriptions of the audio test bitstreams

Table 5-26 — HVXC object type test bitstteam

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 — HVAXC object type test bitstream (continued)
File Name HVO05 HVO06 HVO7 HVv08
Supplier Sony Sony Sony Sony
Content
Sampling rate[KHz] 8 8 8 8
Bitrate[kbit/s} 2 4 - 2
Variabledate 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 HVv01 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
Pitch_change_factor 1 1.6 0.8 1 1
Speed_change_factor 1 1 1 15 0.75

Table 5-27 — HVXC object type reference output signal (continued)

File Name HVO1lref6 | HVO1lref7 | HVOlref8 | HVO1lref9 )| HVOlreflO
Supplier Sony Sony Sony Sony Sony
test bitstream HVO01 HVO01 HVO1l HVO1 HVO1l
Sampling rate[kHz] 8 8 8 8 8
Bitrate[kbit/s] 2 2 2 2 2
Variable rate No No Nfo] No No
Delay mode low low low low low
Pitch_change_factor 1 1.6 0.8 1 1
Speed_change_factor 1 1 1 1.5 0.75

Table 5-27 — HVXC object type reference output signal (continued)

File Name HVvO2refl | HVO2ref2 | HVO3refl | HVO3ref2 | HVO4refl | HVO4ref2
Supplier Sony Sony Sony Sony Sony Sony
tept bitstream HVQ2 HV02 HVO03 HVO03 HV04 HV04
Sampling rate[kHz] 8 8 8 8 8 8
Bifrate[kbit/s] 4 4 2 2 4 4
Variable rate No No No No No No
De¢lay mode normal low normal low normal low
Pitch_change_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_jactor I T T 5 U.75
test_mode 7 7 7 15 15

Table 5-27 — HVXC object type reference output signal (continued)

File Name HVO5ref6 | HVO5ref7 | HVO5ref8 | HVO5ref9v| HVO5refl0
Supplier Sony Sony Sony Sony 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 7 7 15 15

Table 5-27 — HVXC objecttype reference output signal (continued)

File Name HVO06refl HVO06ref2 HVO7refl HVO7ref2
Supplier Sony Sony Sony Sony
test bitstream HV06 HV06 HVO7 HVO7
Sampling rate[kiz] 8 8 8 8
Bitrate[kbit/s] 4 4 - -
Variable rate No No Yes Yes
Delay'mode normal low normal low
Pitch)change_factor 1 1 1 1
Speed_change_factor 1 1 1 1
test_mode 7 7 15 15

5.5.147FFS5t

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| Object Descriptor Characteristics
Encoder$ may apply restrictions to the following parameters of the object descriptor:

a) lLanguage_ Code indicates flag of language identification that should be supported by TS engine.
b) |Gender_Enable indicates the existence of gender information.

c) JAge_Enable indicates the existence of age information.

d) [Speech_Rate Enable indicates the existence of speech rate information.

e) NMideo Enable Enable is set to ‘1’ when TTS decoder works with MP.

f) LLip_Shape_Enable indicates the existence of lip shape information.

g) [Trick_Mode_Enable indicates that trick mode function is allowed.

5.5.14.2| Elementary Stream Characteristics
TTS Encoder may apply restrictions to the following parameters of the bitstream:

a) Janguage code and input text length
b) Jphoneme symbols

c) Jprosody information

d) [ip shape pattern

e) pender and age of the speaker

5.5.14.3| Procedure to Test Bitstream Confermance

Verify the test bitstream is conformant with-the bitstream syntax described in ISO/IEC 14496-3 subpart 6.

5.5.14.4| Decoder Characteristics

Decoder|conformance test wilD be applied to several interfaces identified in the Table 5-28. For interface 6,1 and
6.2, a nymber of test bitstreams will be supplied by the electronic attachment to this part of ISO/IEC 14496|and it
should b verified whether the syntax and semantics are correctly interpreted. For interface 6.5 it should be [tested
whether p speech synthesizer correctly generates defined data structure even if phoneme symbols and additional
prosodic|information are not available from the input bitstreams. When the information is included in input bitstream,
conformance should be also tested whether the parameter values from the speech synthesizer o the
Phonemég/Beokmark-to-FAP converter are equivalent to those supplied with corresponding bit streams.
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Figure 5-7 — MPEG-4 Audio TTS decoder architecture. (Text-to-Speech in ISO/IEC 14496-3)

.5 Procedure to Test Decoder Conformance

5t audio decoders, the electronic attachment to thi§’part of ISO/IEC 14496 supplies a number of test
hces. Supplied sequences cover Text with Language Code only, and additional information such ag Gender,
peech_Rate, etc. The test set includes a set offadditional information, as listed in Table 29. The ¢xtension

number is appended to the bitstream name to indicat€-the additional information of the test sequence.

For a
under
betwe
ofas
includ
a sen
phone
refere
Measl
decod
and t
impler
order
Confo

supplied test sequence, testing of Syntactie decoder (6.2) can be done by comparing the output of g decoder
test with a reference output also supplied by the electronic attachment to this part of ISO/IEC 14496. |Interface
bn speech synthesizer and phoneme/bookmark-to-FAP converter (6.5) can be tested by comparing the output
peech synthesizer under test with_a reference output of TTS2 test bitstream in Table 29. The interface data
s phonemeSymbol, phonemeDuration, FOAverage, stress, and wordBegin information for each phpneme in
ence. At the beginning ,or_end of words, a bookmark may be associated with a phoneme. Eppecially,
meSymbol, phonemeDuration, FOAverage, bookmark, and wordBegin information should be identi¢al to the
nce data; stress is FIS/engine dependent. Software is provided for performing this verification pfocedure.
rements are carried out by the exactness of output data of decoder. To be called an ISO/IEC 14496-3 audio
er, the decodersshall provide an output such that accordance between the output of the decoder under test
ne supplied ¢eference output is achieved. This test only verifies the computational accuragy of an
nentation. The streams TTS7 and TTS8 contain a TTS stream and a BIFS scenegraph with a Face node in
to evaluate the integration of face animation and TTSI verifying gender and animation of fhe face.
'mance.js tested at interface 7.2 and the parameters of the FAP node.

5.5.14

[} nncrripfinnc of-the test hitstreams

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

Fhoneme_sSymbols YES YES YES
Dur_each_Phonemes Yes Yes Yes
HO_Contour_each_Phoneme Yes Yes Yes

Bnergy Contour_each_Phoneme Yes

\fideo_Enable Yes Yes

Uip_Shape_Enable Yes Yes

For the ¢lecoder conformance test for interface 6.2, all the test bitstreams shouldbe verified. Also test bitstream
TTS1, TTS4, TTS6, TTS7, and TTS8 should be verified for the conformance test of the interface between gpeech
synthesizer and Phoneme/Bookmark-to-FAP converter.

5.5.15 Qeneral MIDI
The General MIDI object supports General MIDI patch mappings. This object type provides backward-compatibility

with exisfing MIDI content and rendering devices. Normative apd implementation-independent sound quality ¢annot
be produced in this object type.

5.5.15.1| Procedure to Test Bitstream Conformance

The bitstfeam syntax must first comply with the_description given in subclause 5.14 of subpart 5 of ISO/IEC 14496-
3.

5.5.15.1 1 DecoderSpecificinfo Charagteristics

AudioObjectType : Shall be encoded‘with the value 15
SamplingFrequencylndex : ¢Shall be encoded with the following values:
The folloing restrictions_apply to StructuredAudioSpecificConfig:

Only the [midi_file «chunk shall occur in the StructuredAudioSpecificConfig.

5.5.15.1.p -Audio Access Unit Characteristics

Any SMF and/or midi elements transmitted in Audio Access Units must comply with the Standard MIDIFIle 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_event event shall occur in the Audio Access Units.

5.5.15.2 Conformance

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 testing.
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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 annr‘ifir‘n'rinn — ((‘) 1999 MIDI Manufacturers Association

» The Downloadable Sounds Certification Test (exact title to be determined)
5.5.16.1 Procedure to Test Decoder Conformance

5.5.16,1.1 DecoderSpecificinfo Characteristics
AudiolObjectType: Shall be encoded with the value 14
The fdllowing restrictions apply to StructuredAudioSpecificConfig:

Only the midi_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 ifistubclause 5.13 of subpart 5 of ISO/IEC 14496-3. In
additign:

Any spsbf elements transmitted in the Audio AccessiUnits must comply with the DLS-2 syntax as normatively
referepced in subclause 5.2 of that subpart.

Only the midi_event event shall occur in the Audio Access Units.

5.5.16.2 Conformance

To fagilitate interoperability between MPEG-4 SASBF implementations, as well as between implemgntations
providing similar functionality usSing the MIDI Manufacturers Association “DLS-2" file format and synthesis model
[DLS2], it is desirable to have, a series of conformance tests which will allow equipment vendors to seff-test for
compllance with the SASBF,specification. Such conformance tests should ideally test all aspects of the ¢lesign to
verify compliance with the,specification. As a practical matter, it will not be possible to assure 100% complignce with
any finite series of tests, but a subset can be created which will provide a reasonable degree of certairfty that a
particdlar device is_ii compliance. Note that the terms SASBF and DLS-2 refer to the same standard and jpre used
interchangeablyin‘this document and in the test materials. In particular, the abbreviation “dls” is more cpmmonly
used ip tables;file names and so forth.

Pleasg¢ 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

Bitstreanp provider may apply no restrictions to any parameters of the bitstream.
5.5.17.3| Procedure to Test Bitstream Conformance

5.5.17.3.L DecoderSpecificInfo Characteristics

AudioOljectType: Shall be encoded with the value 16

SamplingFrequencylndex: Shall be encoded with the following values:

Table 5-30
SamplingFrequencyindex Level 1 Level 2 Level 3 Level 4
Synthetic Audio Profile >=6 >=3 0..0xc
Main Profile 0..0xc

SamplingFrequency: Shall be encoded with the following values:

Table 5-31
SamplingFrequency Level 1 Level 2 Level 3 Level 4
Synthetic Audio Profile <= 24000 <= 48000 <= 96000
Main Profile 0..96000

ChannellConfiguration: Shallbe encoded with the following values:

Table 5-32
ChannelConfiguration Level 1 Level 2 Level 3 Level 4
Synthetic Audio Profile 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
comp:itational complexity of a specific decoder. In conclusion, it is necessary to follow some macro-orientedi criteria,
which|are able to make abstraction of the open issues, and calculate them in separate elements'of g defined
complexity vector. At the same time the complexity vector must not be too long, because this-could hardly

overspecify the decoder when the SAOL functionality is not completely exploited. The complexity.vector i$ defined
as follpws:

[total gore opcode calls, floating-point operations, multiplications, tests, mathematical methods, noise gdnerators,
interpolations, multiply-and-add, filters, effects, allocated memory].

Criterip to calculate the complexity vector are specified in Annex B. The Annex-describes in details the method for
measyring decoding complexity of normative MPEG-4 Structured Audio streams. This method provides metrics to
define| levels of the Structured Audio Object types 3 and 4, as far as possible in a platform indepenflent and
implementation independent manner. The Annex contains the principles toyselect the complexity vector arld how to
calculate it; then the software tool is presented, which is based on the Structured Audio decoder reference goftware.
The complexity Measurement Tool for Level Definitions of Algorithmie Synthesis and AudioFX Object Typd, and the
corregponding profiler tool is provided by the electronic attachment to this part of ISO/IEC 14496.

Table [5-33, called « Algorithmic Synthesis Complexity Values for Levels»,specifies values for SA Object fype 3 for

algorithmic synthesis: they are used in Synthesis Audio'Profile Level definitions to define "Low", "Medjum" and
"High'| Complexity values:

Table 5-33 — AlgorithmicSynthesis 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 IM 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.

Compleity values for the AudioFX node are specified in the following Table. For conformance test of the AudioFX
node seg also 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
Flpating-point operations 0 4M 12M 20M
Multiplications 0 2M 8M 16M
Tests 0 M 4M 8M

Math methods 0 2M 6M 12M
Noise generators 0 0.05M 0.2M 0.5M
Interpolations 0 0.3M 1.2M 2M
Multiply-and-add 2M 2M aM 8M
Filters 0.2M 02M 1M aM
Effects 96k 96k 0.4M 2M
Allocated memory 96k 96k 1M 16M

5.5.17.5| Procedure to Test Decoder Conformance

As with the natural audio coders, manyfunctions of the Structured Audio decoder can be checked for conformmance
by RMS |measurement of the residual after comparison to the reference signal. Other functions cannot usge this
criterion pecause either the decodingprocess uses functions of the decoder which are not strictly normative,|or the
decoding process depends on/non-deterministic random number or noise generators as described in subcjauses
9.8 and 10.4 of ISO/IEC 14496-3 subpart 5.

Testing the deterministic,)strictly normative functions shall be performed by comparing the output of a dg¢coder
under tept with a reference output supplied by the electronic attachment to this part of ISO/IEC 14496 usiphg the
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 decodefs are
normalized to be in the range between —1 and +1.To be called an ISO/IEC 14496-3 audio decoder, the d¢coder
shall proyide,an output such that the rms level of the difference signal between the output of the decoder under test

and the supplied reference oufput is Tess 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 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 SY011 and the reference output is strictly less than the SNR between SY01( and the
reference output. To calculate the SNR, the difference shall be calculated between the specified sequen¢e output
and thie reference, and this difference shall be used as noise of the reference output.

Testing of the non-normative noise generators shall be performed using test sequence SY012: The outgut of the
decoder shall be divided into 5 groups of 40000 samples, in order to isolate the 5 different types |of noise
genergtors, as described in subclause 5.5.17.6. The sequence shall be repeated three times and the output
analyzed separately.

To be called an ISO/IEC 14496-3 audio decoder, the decoder shall provide-an“output satisfying the [following
conditjons:

a) samples generated with linear distribution shall have a mean valueym such that -2*10exp-3 < m < [2*exp-03
and a variance v such that 0.3300 < v < 0.3366. These two cénstraints shall be met at least in tyvo of the
three repetitions.

b) spmples generated with gaussian (normal) distribution shallhave a mean value m such that -5*10exp-3 <m <
5*exp-03 and a variance v such that 0.5 < v < 0.5170:, These two constraints shall be met at least|in two of
the three repetitions.

c) spmples generated with linearly-ramped distribution shall be converted to a linear distribution yising the
formula: y = +-sqgrt(x), where x is the generated vector and y is the resulting vector, obtaingd taking
alternatively a positive and a negative valte: The resulting vector y shall be evaluated as in a)

d) spmples generated with exponential-distribution shall have a mean value m such that 0.4300 < m § 0.4330.
This constraint shall be met at least’in two of the three repetitions.

e) blnary samples generated with ‘poissonian generators shall have a mean m value such that 0.490J0 < m <
0.5100. This constraint shall be met at least in two of the three repetitions.

Testing of the non-normative lopass, hipass, bandpass, bandstop core opcodes shall be performed ysing test
sequence SY013. The-output of the sequence shall be divided in 4 sub-blocks of 16000 samples, corresppnding to
the test of the 4 filters_above. The DFT of the four blocks shall be calculated, and the absolute value of the[resulting
spectrum shall betevaluated against the mask of the following figure:
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3. Maximum ripple 2. Transition band

1. Band attenuation

At t enuat|i on (dB) ‘)l <—

Fn Frequency

Figure 5-8

The maximum ripple is the absolute difference between the greatest and least-response in the region limited |by the
-6 dB abgolute value (pass band region). The filter’s stop band is defined4e begin at either the first local minimum in
the magHitude response after the cutoff, or the first point of —60 dB attenuation, whichever frequency is lowgr. The
three pa[ameters shall be set as follows: 1. Band attenuation -60 _dBs 2. Transition band 15% of Fn; 3. Maximum
ripple 10P6 of the pass band value.

To be dalled an ISO/IEC 14496-3 audio decoder, the decoder shall provide an output satisfying the |above
conditionfs in the frequency domain for every filter (lopass,hipass, badpass, bandstop) .

Testing of non-normative effects (chorus, flange, reverb) and the spatialize statement cannot be performed on
objective] constraints, since this functionality is implemented following many different and subjective criterig. As a
consequence there are not any defined procedure to test this functionality. Content authors who wish tq have
normative effects processing such as reyverberation should implement their own reverberation algonthms (for
example) out of the strictly-normative building blocks and include them in the content as user-defined opcodes.”

5.5.17.6| Descriptions of Conformance Bitstreams

All confofmance bitstreams whaose memory requirements and processing level, as indicated in Table 5-35, afe less
than or gqual to that of a given-evel apply to that level.

Bitstrean) SY001 “math:mp4”

Math tests. Tests\all “math” core opcode (subclause 9.4 in ISO/IEC 14496-3 subpart 5). Produces a sopndfile
sampled|at 20tHz (not 20 kHz) for easy hand-checking. Heavy use of the instr statement.

Bitstreanh SY002 “huzz 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 expression
types, and the while statement.

Bitstream SY004 “grain.mp4”

grain test. Exercises grain core opcode. Also uses kexpon and expseqg .
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am SYO005 “piano.mp4”

2000(E)

Sampled piano. Uses bitstream samples, a bus, tablemaps, fracdelay , an opcode array, stereo output, and vector

operat

ions. Uses a MIDI file.

bitstream is not sample-exact due to use of the lopass() core opcode.

Bitstre

Waveguide bass implementation.

loops,

Bitstr

am SY006 “bass.mp4”

A complex algorithm integrating many functions. Uses core opcode

tests, and tables heavily.

m-SYQQ7Z "mixer mlnA"

Two ¢
bandp
proces

Bitstre

Refrai
proceg

Bitstre
Comp
operaf
seque
Levels

Bitstre

440 H
secon

Bitstre

440 H
secon

Bitstre

Exrec
secon
(0.5),

contai
values

Bitstr

mple sinusoidal inputs and a good quality two-channel mixer with low- and high-shelving functions
ass filters. Intense use of mathematical opcodes and iir filter. This bitstream is conceived expecial
sing capabilities, it can easily be converted into an AudioFX orchestra; synthesis computation’is mini
am SYO008 "inmood.mp4"

h of "In the mood": a multiple instrument orchestra with tables without SASBF, FM, physical mg
sing, several opcodes and table generators exercised. Complexity Level is Medium.

am SY009 "PC.mp4"

ex synthesis, different instruments with peaks of very high polyphony. Highly demanding for floa
ions, multiplications, mathematical methods /In some seconds,t\tloes not fit in any of the defined Le
ice is intended to stimulate implementers to design and <o “optimize advanced decoders, for ¢
that will be supported by future versions of the standard.

am SYO010 "sinel.mp4"

7 sine, length 5 seconds + silence, length 1 second + 880 Hz sine, length 5 seconds + silence,
H; sampling rate 32000 kHz, implemented withifterp equal to 0 in the orchestra global block.

am SY011 "sine2.mp4"

z sine, length 5 seconds + silence,)length 1 second + 880 Hz sine, length 5 seconds + silence,
H; sampling rate 32000 kHz, implemented with interp equal to 1 in the orchestra global block.

am SY012 "noise.mp4”

ses the noise genefators: sampling rate is 8 kHz. Each generator is active for 5 seconds, folloy
 of silence, in this,order: linear distribution (-1,1), linearly-ramped distribution (0,1), exponential di

Implements a complex, high-quality Gardner reverb. The decoded output of this

s, filters,

and bell

Jly to test

mal.

dels and

ing-point
els. This
bmplexity

length 1

length 1

ved by 1
Stribution

pboissonian distfibution (1/8000), gaussian (normal) distribution (0, 1). Note that the third and the fifth group

h saturated valtes, to 1 in the first case, to -1 and 1 in the second. This is already taken into accol
given ingsubclause 5.5.17.5 for test.

bamy SY013 "filters.mp4"

Exreci

second, in the order described above, with white noise as input.

nt in the

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
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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 maip synthetic object allows the use of all MPEG-4 Structured Audio tools (described in subpart(® |of the
standard It supports flexible, high-quality algorithmic synthesis using the SAOL music-synthesis:language;
efficient vavetable synthesis with the SASBF sample-bank format; and enables the use of high-quality mixing and

and Audio Fx, and Main Synthetic. Each of these object types corresponds to a particular set of appl
requirements. The default object type is the Main Synthetic Object type; when reference is made to M
Structurgd Audio format without reference to a object type, it shall be understood-that the reference is to the

Syntheti

5.5.18.1

Bitstrea

Any restilictions specified by the MIDI, Wavetable synthesis and Algorithmic synthesis and AudioFX apply.

5.5.18.2

Bitstreanh provider may apply restrictions to the following parameters of the Access Units:

Any restiictions specified by the MIDI, Wavetable-synthesis and Algorithmic synthesis and AudioFX apply.

5.5.18.3

Bitstreamis for the main synthetic_profile must conform to the description in ISO/IEC 14496-3 subpart 4 i

syntax a
and Aud

5.5.18.3.
AudioOb

Sampling

Object type.

DecoderSpecificinfo Characteristics

provider may apply restrictions to the following parameters Gf the DecoderSpecificlnfo:

Audio Access Unit Characteristics

Procedure to Test Bitstream Conformance

nd complexity. Any other restrictions specified by the MIDI, Wavetable synthesis and Algorithmic sy
oFX apply.

1 DecoderSpecificinfo Characteristics
ectType .~ Shall be encoded with the value 13

Frequencylndex : Shall be encoded with the value 0 to Oxc

to 3-4

thesis
cation
PEG-4
e Main

N both
thesis

S m Iln Eracuioney - hall ha ancodadwith tha valita O ta Q68000
amplingFregueney——Shal-be-encoded-with-the-value-0-to-96000-

ChannelConfiguration

ST CTT A= LAJ v

: Shall be encoded with the value 0 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:

5.5.1855—Destriptions of Comformmance BitstreanTs

See sg¢ctions on the following audio objects:

5.6 Aydio Composition

5.6.1 | Introduction

This fart defines the conformance of audio composition using AudioBIFS nodes as defined in ISO/IEC
(Systems). The nodes that are related to audio composition in BIES are: AudioSource, Sound, Sound2D, A
AudioBuffer, AudioFX, AudioMix, AudioSwitch, AudioDelay, Transform2D, Transform3D and Listening Poirt. Nodes
that have conformance points have to be tested with the INull Object Type or the output of one of the de%'

defined in the following. The CELP decoder shall be used for testing Speech and Scalable Audio Pro

Structured Audio decoder shall be used for testing the-Synthetic and Main Audio Profiles. At least three id
test signals per decoder are needed in order to be‘able to test the functionality of some nodes (e.g., Aud

AudioMix).

5.6.1.1 Complexity issues in AudioBIES'hodes

M(DI
Wiavetable synthesis

Alpgorithmic synthesis and AudioFX

MIDI
Wavetable synthesis

Algorithmic synthesis and AudioFX

14496-1
udioClip,

oders as
iles. The
entifiable
oSwitch,

The fgllowing parameters have beenidentified to bound audio composition complexity. The table below|gives an
overvipw of possible restrictions:
Table 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
AudioSwitch, sub-tree, click-free switching
AudioSource
A d;UDCIdy, Tutoﬂ buffC| mcTnury, b:;b:\'flcc dc::ay
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
125
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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:

where: jis the considered node,

NbChannels is the number of channels for this node

NbBufferedSamples = Delay(j)*SamplingFrequency(j)

* Reagtion Time of a BIFS field update is the maximum time in msec. until the changes is audible .

* Total Conversion Processing Power: an amount of PCU shared among the different'sampling rate convgrsions
present in a scene according to subclause 5.5.2 of ISO/IEC 14496-3: Complexity, Units

* Spatjalizable Objects: number of possible spatialized channels
e AudipFX: see subclause 5.5.17
¢ Reagtion Time of a BIFS field update: the maximum time in mse€/until the changes is audible.

5.6.1.2 | Levels for Systems Audio Scene Graph Profile

Following these considerations, audio composition Levels are’defined in the form of the following table:

Table 5-37 — Systems Audio Scene Graph Profile Levels

Auflio Parameter Level 1 Level 2 Level 3 Level 4
Regction time 64 32 32 16
[msec]
Width 8 32 64 128
Depth 1 4 6 8
Click free fadings N Y Y HQ
Totql memory 256 ksamples 512 ksamples 2 Megasamples 6 Megasamples
buffer (2s for 64 channels gt

48 kHz)

SR | Conversion 1 INT any allowed ratio any allowed ratio
ratid
Total Cenversion 0 16 PCU 64 PCU 128 PCU
Progessing (sampling rate

Powet conversionis

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

2000(E)

Table 5-38
Bitstream Type Bitstream Specification / Audio Profile
Main Speech Scalable Synthetic
Null Object Type (optional) CU1_Px-CU4_Px | CU1_Px-CU4 _Px | CU1l_Px-CU4 Px | CU1l_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:

Cul

sine, | bngth 5 seconds + silence, length 1 second; sampling rate CU1_Pa 8 kHz, CU1_Pb 16 kHz, CU1_ R

kHz

cu2

seconfl + 440 Hz to 1760 Hz linear sinesweep, length 5 seconds + silence, length 1 second; sampling rate
8 kHz{ CU2_Pb 16 kHz, CU2_Pc 22.050 kHz

Cu3

IengtT1 1 second; sampling rate CU3_Pa 8 kHz, CU3_Pb 16 kHz, CU3_Pc 22,050 kHz

Cu4_Px Composition Unit Input PCM: 440 Hz square wave, length /6 seconds + silence, length 1 secd
Hz sqtiare wave, length 5 seconds + silence, length 1 second, + 1760 Hz square wave, length 5 seconds
length|1 second; sampling rate CU4_Pa 8 kHz, CU4_Pb 16 kHz,.CU4_ Pc 22.050 kHz

Cul

sine, | bngth 5 seconds + silence, length 1 second; sampling rate CU1_Ca 8 kHz, CU1_Cb 16 kHz

CU2_€x Composition Unit Input CELP: 440.Hz to 880 Hz linear sinesweep, length 5 seconds + silend
bnd + 440 Hz to 1760 Hz linear sinesweep, length 5 seconds + silence, length 1 second; sampling rate
CU2_(a 8 kHz, CU2_Cb 16 kHz

1 sec

Cu3

IengtT1 1 second; sampling rate GU3" Ca 8 kHz, CU3_Cb 16 kHz

CU4_€Cx Composition Unit)ihput CELP: 440 Hz square wave, length 5 seconds + silence, length 1
880 Hg square wave, length 5 seconds + silence, length 1 second, + 1760 Hz square wave, length 5 s
silencg, length 1 second; sampling rate CU4_Ca 8 kHz, CU4_Cb 16 kHz

Cul

IengtT1 5 seconds + silence, length 1 second; sampling rate CU1_Sa 8 kHz, CU1_Sb 16 kHz, CU1_Sc 22.0

PX Composition Unit Input PCM: 440 Hz sine, length 5 seconds + silence, length 1 second

PX Composition Unit Input PCM: 440 Hz to 880 Hz linear sinesweep, length 5 segonds + silence,

PX Composition Unit Input PCM: 440 Hz to 880 Hz logarithmic sinesweep, length 5 seconds A

CX Composition Unit Input CELP: 440 Hz sing, length 5 seconds + silence, length 1 second

CX Composition Unit Input CELP: 440 Hz to 880 Hz logarithmic sinesweep, length 5 seconds A

BX Composition Unit Input SA: 440 Hz sine, length 5 seconds + silence, length 1 second + 880

- 880 Hz
c 22.050

length 1
CuU2_Pa

silence,

nd + 880

- silence,

880 Hz

e, length

silence,
second +

pconds +

Hz sine,
b0 kHz

CU2_Sx Composition Unit Input SA: 440 Hz to 880 Hz linear sinesweep, length 5 seconds + silence,
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

length 1

CU3_Sx Composition Unit Input SA: 440 Hz to 880 Hz logarithmic sinesweep, length 5 seconds + silence,
length 1 second; sampling rate CU3_Sa 8 kHz, CU3_Sb 16 kHz, CU3_Sc 22.050 kHz

CU4_Sx Composition Unit Input SA: 440 Hz square wave, length 5 seconds + silence, length 1 seco
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) WI|| be Iabeled bit 0 and the least- S|gn|f|cant b|t (LSB) WI|| be labeled
bit 23. The-ou e-output
of the deccoder has a preC|S|on of P’ bits and if P"is smaller than 24 then the output is extended to 24 b|ts by Setting
bit P’ thjough bit 23 to zero. In the next step, the difference (diff) of the samples of these signals-has| to be
calculated. Every channel of a multichannel bitstream shall be tested. The total number of saniples fof each
channel s N. A more precise description of the output format is in subclauses 9.4.2.82 and 9.4.2:83 of IO/IEC
14496-1,

Audio cgmposition is tested for Conformance as described in the following subclauses 5.6.3t0 5.6.7. Test gcenes
are defifed using composition units described in subclause 5.6.1.3 with identifiers like ' CUN_Yx. N is a spgcified
number from 1 to 4; Y and x, when not specified, shall be selected according to thelAudio Profile@Level, Y as in
subclauge 5.6.1.3, x according to the maximum sampling-rate supported by the same, Audio Profile@Level.

EXAMPLE — CU2_Yx: in Main Profile this means CU2_Sc (Structured Audio at 22.050°kHz) and (optionally) CU2_Pc.

5.6.2 dommon Audio Composition Characteristic

Common audio manipulations are operations that occur when presenting or modifying single or multiple elementary
audio streams. Such operations are BIFS field changes, audio séurce switching, audio level changing, sample rate
conversipn etc.

5.6.2.1 | BIFSfield change reaction time

Audio ndde fields like pitch or speed in the AudieSource node or intensity or location in the Sound node may be
changed|interactively during the playback time. t-is strongly recommended that these changes are audible gt least
20 ms after the field has been changed. This\time shall be measured from the instant when the change is ddtected
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 switching or -level changing of audio signals will always cause perceived audible clicks and pops Hue to
the broaglband character of\the step function. This effect may be tolerable in some low quality game applicgtions,
but is in general not acceptable.

One sollition could ‘be’ for implementations to smooth transitions by means of cross fade functions, which is
common| practicenin professional audio workstations or digital mixing consoles. The duration is usually around
(210..40) msec:
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pove explained cross fade applies to the nodes AudioSource , AudioMix , AudioSwitch , and AudioC

Sample Rate Conversion

various children of a Sound/Sound2D node do not preduce output at the same sampling rate,
5 of the output buffers of the children do not match, .and the sampling rates of the children's’ output
nt into alignment in order to place their output bufferstin the input buffer of the parent node. The sam
input buffer for the node shall be the fastest of:the sampling rates of the children. The output buffe
n shall be resampled to be at this sampling_rate. The particular method of resampling is non-norm
ality shall be close in accuracy to the DAC that the signal is targeted for, i.e. according to the rule dB
5 -1), where nbits is the number of bits corresponding to the maximum bit depth of any of the signals
'ted and/or composited. Aliasing artifacts may be at this level of signal-to-noise ratio. The noise ley
etic accuracy and other uncorrelatédynoise sources should be below the rule dB SNR = 6* nbits.

Nt authors are advised that content which contains audio sources operating at many different sampl
ally sampling rates which\are not related by simple rational values, may produce scenes wit

utput sampling ratesof a node shall be the output sampling rate of the input buffers after this re

PLE — Suppaese that node N has children M1 and M2, all three audio nodes, and that M1 and M2 produce ou
sampling rates respectively, where S1 > S2. Then if the decoding frame rate is F frames per second, then M
ill contain S1/F samples of data, and M2’s output buffer will contain S2/F samples of data. Then, since M1 is
Children, its output buffer values are placed in the input buffer of N. The output buffer of M2 is resampled by
o-be S1/F samples long, and these values are placed in the input buffer of N. The output sampling rate of N is

ip .

then the
must be
pling rate
rs of the
Ative, but
SNR =6
being so
el due to

ng rates,
h a high

sampling

tput at S1
1's output
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the factor
S1.

5.6.3

AudioSource and Sound2D

5.6.3.1 BIFS fields Characteristic

The pi

tch and speed change factors are restricted, if the url points to an HVXC object descriptor type.

¢ speed change factor: A possible variation is from 0.5 to 2.0 (defined as spd in ISO/IEC 14496-3, subpart 2,
subclause 5.5).
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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

1L,
between[the output Or the aecoder unaer test ana tne supplied rererence output IS 1ess tan £ =~/Sqgri( 2). In

addition, [the difference signal shall have a maximum absolute value of at most 2-14 relative to full-scale:“FHis test
only verifies the computational accuracy of an implementation (Test scenes AB0OO1 to AB004);

by comppring the output of a decoder with the output of the same decoder in different instants;ef time alopg the
sequence. To be called an ISO/IEC 14496-1 audio systems decoder, the decoder shall produce an outpyit that
changes|in time according to position changes described in the scene. In test scenes AB0055t0 ABOO6 measprable
changes|shall be produced in the output of the decoder every 0.5 seconds, the time interval among ppsition
changes|in the scene. This test verifies the spatial capabilities of the decoder.

5.6.3.3 | Audio BIFS Test Scenes

AB001 [One AudioSource node connected to one Sound2D node with default fields, except spatialize = HALSE,
using CU1_Yx as input.

ABO002, AB0O03, AB004 The same as AB001, with CU2_Yx, CU3_Yx, CU4_Yx as inputs, respectively.
ABO05 [One AudioSource node connected to one Sound2D node with default fields, except location,| using
CU1_Yx as input. The sound position describes a\line in front of the listener, moving from -45° to[45° in
azimuth. The location field is updated every 0.5-Seconds and the source is moved by 15° from left fo right
at each update. The test stops 0.5 second aftefthe 45° position has been reached.

ABO006 |[The same as AB0O05 using CU4_Yx as input.

Template to code BIFS scenes:

Sound2bf
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

File Name ABO001 ABO002 ABO003 ABO0O4 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. BIES fields Characteristic

The pitch and speed change factors are restricted, if the url points to an HVXC object descriptor type.

» speed change factor: A possible variation is from 0.5 to 2.0 (defined as spd in ISO/IEC 14496-3, spbpart 2,
sybclause 5.5).

» pifch change factor: A possible variation is from 0.5 to 2.0 (defined as pch_mod inISO/IEC 14496-3, subpart
2,|subclause 5.3).

5.6.4.2  Procedure to Test AudioSource Node
Testing the AudioSource+Sound Scene shall be performed:

by comparing the output of a decoder under test with a reference gutput 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 grovide 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 sha]l have a

maximjum absolute value of at most 2-14 relative to full:scale. This test only verifies the computational acfuracy of
an implementation (Test scenes AB011 to AB014);

by comparing the output of a decoder with the “output of the same decoder in different instants of time along the
sequepce. To be called an ISO/IEC 14496¢1 audio systems decoder, the decoder shall produce an oytput that
changgs in time according to position changes described in the scene. In test scenes AB015 to ABO16 mdasurable
changes shall be produced in the output of the decoder every 0.5 seconds, the time interval among| position
changps in the scene. This test verifies the spatial capabilities of the decoder.

Audio BIFS Test Scenes

One AudioSource node connected to one Sound node with default fields, except spatialize § FALSE,
using CU1_d%xas input.

ABO012, AB013,AB014 The same as AB011, with CU2_Yx, CU3_Yx, CU4_Yx as inputs, respectively.

ABO1% One-AudioSource node connected to one Sound node with default fields, except location, using| CU1_Yx
as input. The sound position describes an arch at a distance of 2 meters from the listener, movipg from -
' azimuth—Heigth- aRt-o A —the ath e irgPoint. The
location field is updated every 0.5 seconds and the source is moved by 15° clockwise at each update.

ABO016 The same as ABOO5 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 AudioSwitch

See also subclause 5.6.2.2. Conformance Test of the AudioSwitch node is not required for decoders at Level 1.

56.5.1

None.

5.6.5.2

Testing

sequenc
between
the inter
ISO/IEC
value is
band ext

5.6.5.3

AB031

For seqy
and a te
referencq

BIFS fields Characteristic

Procedure to Test Audio Node

he AudioSwitch Scene shall be performed by calculating the absolute value of the DFT of the
b ABO31 (second 7 to 8) described later. It is defined as the pass band of the signal the frequency i
400Hz and 1kHz. The full length DFT of the output samples is calculated and its absolute value is t3
al from 0-sampling_rate/2, and the values are rescaled so that the peak component is 1. To be ca
14496-1 audio systems decoder, the decoder shall provide an output such that the described ak
hot greater than -20 dB in the two frequency intervals from 1-1.05-KHz and 380-400 Hz (5% of thg
remities) and not greater than -40 dB outside these two transition-bands.

Audio BIFS Test Scenes

Two AudioSource nodes connected to one AudioSwitch node with default fields and to a Sound?2]
default fields (except spatialize at FALSE) using as inputs CU1 directly and CU1 followed
AudioDelay node inserting a delay of 7 seconds.” Switching is performed at a rate of 40 Hz, for 1 s
from second 7 to second 8 in performance time. The resulting output has a number of sg
corresponding to the sampling rate.

ence ABO031 the electronic attachment to this part of ISO/IEC 14496 provides both a normative M
tual parametric source, to be encoded by the decoder provider using the specific input CU and eith

P encoder or an equivalent.
Table 5-41
File Name ABO31
Supplier EPFL
Content BIFS
Bitstream 1 from a source (url) CuU1l
Bitstream 2 from a source (url) Cul

output
nterval
ken in
led an
solute
P pass

D with
by an
bcond,
mples

P4 file
er the

5.6.6 AudioMix and Sampling Rate Conversion

See also

5.6.6.1

None.

132

subclause 5.6.2.2.

BIFS fields Characteristic
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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).

Sequgnces to be used for test are AB041 to AB044 described later.

5.6.6.] Audio BIFS Test Scenes

AB041 Two AudioSource nodes connected to one AudioMix node with default fields and.to a Sounpg2D with
default fields using CU2_Ya (8 kHz) and CU2_Yb (16 kHz) as inputs. Output is expected at 16 kHz. Levels
are set to 1 and 0 respectively, i.e. only the 8 kHz source is audible. Performaneg stops after 5 seconds.

AB042 Three AudioSource nodes connected to one AudioMix node with defadlt fields and to a Sound2D with
default fields using CU2_Ya (8 kHz), CU2_Yb (16 kHz) and CU2_Yt\(22.05 kHz) as inputs. Putput is
expected at 22.05 kHz. Levels are set to 0.5 for the first two channels, and to 0 for the third] It is not
allowed to one of the two channels to terminate before the%other, i.e. the two channels [shall be
synchronized on a sample per sample basis. Performance stops.after 5 seconds.

ABO043, AB044 The same as AB041, AB042 with CU3 as input.

For sqgquences AB041 to AB044 the electronic attachment to this part of ISO/IEC 14496 provides both a rlormative
MP4 flle and a textual parametric source, to be encoded. by the decoder provider using the specific inpuj CU and
either the reference encoder or an equivalent. For sequences AB041 to AB044 the electronic attachment tq this part
of ISQ/IEC 14496 also provides reference output.

Table 5-42

File Name AB041 | AB042 | AB043 | AB044
Supplier EPFL EPFL EPFL EPFL
Content BIFS BIFS BIFS BIFS

Bitstream 1 from asource (url) cu2 cu2 Cus Cus

Bitstream 2 froma source (url) Cu2 Ccu2 CuU3 CuUs3

Bitstream 3 from a source (url) - cu2 - Cus3

Accuracy,efmixing among groups (phaseGroup) 0 0 0 0

5.6.7 | AudieEX

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

both a
normative MP4 file and a textual parametric source, to be encoded by the decoder provider using the specifi¢ input
CU and gither the reference encoder or an equivalent. The electronic attachment to this part of ISO/IEC. 14496 also
provides|reference output.

Table 5-43 — AudioBIFS Test Bitstream

File Name AB101 | AB102
Supplier EPFL | EPRL
Content Stripe | Stripe
Orchestra definition (orch) Stripe |“Stripe
Score definition (score) Stripe\\| Stripe
Bitstream 1 from a source (url) cu1 Cu4

6 DM|F

6.1 Introduction

This clayse defines compliance to ISO/IEC 14496<6-Delivery Multimedia Integration Framework (DMIF) standlard in
2 steps: the static review and the dynamic review of an implementation as defined in ISO/IEC 9646 Conforpnance
Testing $tandard. The static review requirements are specified in subclause 6.1 of this document in the fprm of
Protocol | Implementation Conformance Statement (PICS) proforma. The abstract test cases used for dynamic
review afe described in subclause 6.2.

A PICS which conforms to this specification shall be technically equivalent to the 1ISO published PICS proforma and
shall pregerve the numbering and ordering of the items in the ISO PICS proforma.

A PICS which conforms ta:this part of ISO/IEC 14496 shall:
a) Desgribe an implementation which conforms to ISO/IEC 14496-6,

b) Be alconferming PICS proforma, which has been implemented in accordance with the instruction for completion
given|in this'subclause.

¢) 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 O DMIF

Item Does the Condition for status Status | ISO/IEC 14496-6 | Implemented?
Number | implementation reference Y=Yes, N=No,
support ... n/a=njot
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. I{ 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 specifies the DMIF Default Signalling., Protocol, its messages and their mapping into varioyis native
netwofk signalling protocols, such as ATM Q.2931 in case of ATM.

An implementation 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 DS_ServiceAttachRequest 12.1.2.5 DS Protocol 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 cym
Pdull DS_TransMuxReleaseRequest 12.1.2.11 Pdu9 c.m
Pdul2 DS_TransMuxReleaseConfirm 12.1.2.12 Pdull c.m
Pdul3 DS_ChannelAddRequest 12.1.2.13 DS Protocol c.m
Pdul4d DS_ChannelAddConfirm 12.1.2.14 Pdul3 c.m
Pdul5 DS_ChannelAddedRequest 12.1.2.15 DS Pretocol 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-kNParameter Support for DS Session Messages
Item Parameter ISO/IEC |Condition |Status Values allowed
14496-6 for the
reference status
DS_SessionSetupRequest
Parl dsmccMessageHeader() 12.1.2.1 m see above
Par2 networkSessionld 12.1.2.1 m same as Sessionld in
subclause 4.3 of
ISO/IEC 13818-6
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
subclause 11.2:6
DS_SessionReleaseConfirm
Parl0 | dsmccMessageHeader() 12.1.2.4 m see above
Parll response 12.1.24 m see ISO/IEC 14496-6
subclause 11.2.7
DS_ServiceAttachRequest
Parl2 | 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
Parl5 serviceNameLen 12.1.2.5 m 0x00 - Oxff
Parl6 serviceName 12.1.2.5 m see ISO/IEC 14496-6
subclause 10.3
Parl7 ddData() 12.1.25 m see ISO/IEC 14496-6
subclause 11.2.2
DS_ServicgAttachConfirm
Parl8 | dsmccMessageHeader() 12,1.2.6 m see above
Parl9 response 12.1.2.6 m see ISO/IEC 14496-6
subclause 11.2.7
Par20 ddData() 12.1.2.6 m see ISO/IEC 14496-6
subclause 11.2.2
DS_ServiceDetachRequest
Par21l | dsmccMessageHeader() 12.1.2.7 m see above
Par22 netwerkSessionld 12.1.2.7 m same as Sessionld in
subclause 4.3 of
ISO/IEC 13818-6
Par23 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 11.2.6
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
subclause 11.3
Par31 gosDescriptor() 12.1.2.9 m see ISO/IEC 1449616
subclause 11.2°4
Par32 resources() 12.1.2.9 m see ISO/IEC14496-6
subclause11.2.3
DS_TransMuxSetupConfirm
Par33 | dsmccMessageHeader() 12.1.2.10 m see above
Par34 count 12.1.2.10 m 0x00 - Oxff
Par35 response 12.1.2.10 m see ISO/IEC 14496-6
subclause 11.2.7
Par36 resources() 12.1.2.10 m see ISO/IEC 14496-6
subclause 11.2.3
DS_TransMuxReleaseRequest
Par37 | dsmccMessageHeader() 12.1.2.11 m see above
Par38 networkSessionld 12.1.2.11 m same as Sessionld in
subclause 4.3 of
ISO/IEC 13818-6
Par39 count 12.1.2.1% m 0x00 - Oxff
Par40 TAT 12,1211 m see ISO/IEC 14496-6
subclause 11.3
DS _TransMuxReleaseConfirm
Pardl | dsmccMessageHeader() 12.1.2.12 m see above
Par42 count 12.1.2.12 m 0x00 - Oxff
Par43 response 12.1.2.12 m see ISO/IEC 14496-6
subclause 11.2.7
DS_ChannelAddRequest
Par44 | dsmccMessageHeader() 12.1.2.13 m see above
Par4s networkSessionld 12.1.2.13 m same as Sessionld in
subclause 4.3 of
ISO/IEC 13818-6
Par46 serviceld 12.1.2.13 m see ISO/IEC 14496-6
subclause 11.3
Par47 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
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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
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
Pars4 response 121214 m see ISQ/EC 14496-6
subclause 11.2.7
Par55 TAT 12.1.2.14 m see ISO/IEC 14496:6
subclause 11.3
Par56 ddData() 12.1.2.14 m see ISO/IEC 14496-6
subclause-11.2.2
DS_ChannelAddedRequest
Par57 | dsmccMessageHeader() 12.1.2.15 m see above
Par58 networkSessionld 12.1.2.15 m Same as Sessionld in
subclause 4.3 of
ISO/IEC 13818-6
Par59 serviceld 12.1.2.15 m see ISO/IEC 14496-6
subclause 11.3
Par60 count 12.1.2.15 m 0x00 - Oxff
Par61 CAT 12.1.2.15 m see ISO/IEC 14496-6
subclause 11.3
Par62 direction 12.1.2.15 m see ISO/IEC 14496-6
subclause 11.2.5
Par63 gosDescriptor() 12.1.2.16 m see ISO/IEC 14496-6
subclause 11.2.4
Par64 TAT 12.1.2.15 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
Par67 count 12.1.2.16 m 0x00 - Oxff
Par68 response 12.1.2.16 m see ISO/IEC 14496-6
subclause 11.2.7
Par69 ddData() 12.1.2.16 m see ISO/IEC 14496-6
subclause 11.2.2
DS_ChannelDeleteRequest
Par7Q-}” dsmccMessageHeader() 12.1.2.17 m see above
Par7l networkSessionld 12.1.2.17 m same as Sessionld in
subclause 4.3 of
[SONMET 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

Par80 count 12.1.2.19 m 0x00 - Oxff

Par81 TAT 12.1.2.19 m see ISO/IEC 1449616
subclause 11\3

Par82 ddData() 12.1.2.19 m see ahove

DS_TransMuxConfigConfirm

Par83 | dsmccMessageHeader() 12.1.2.20 m see above

Par84 count 12.1.2.20 m 0x00 - Oxff

Pargs response 12.1.2.20 m see ISO/IEC 14496-6
subclause 11.2.7

DS_UserCommand

Par86 | dsmccMessageHeader() 12.1.2.21 m see above

Par87 networkSessionld 12.1.2.21 m same as Sessionld in
subclause 4.3 of
ISO/IEC 13818-6

Par88 count 12.1.2.21 m 0x00 - Oxff

Par89 CAT 12.1.2.21 m see ISO/IEC 14496-6
subclause 11.3

Par90 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 cm (CA_system_ID
in ISO/IEC 13818-1)
Par7.1.4 | ConditionalAccessLength 211 c:m TBA
Par7.1.5 | ConditionalAccesDataByte 211 C:l 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 or
serverld in U-N
session messages)
6.2.2.1 Parameter support for DSM-CC Compatibjlity 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
Parb SpecifierType 6.1 m 0x01
o] 0x80 - OXFF
Par6 SpecifierData 6.1 m 0x000000 - OXFFFFFF
Par7 Model 6.1 m 0x0000- OxFFFF
Par8 fersion 6% m Ox6600-—"0xFFFF
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

© ISO/IEC 2000 — All rights reserved

141


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

ISO/IEC 14496-4:2000(E)
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

Itenm Paramreter TO=T Q2931 Comditiorfor T Status Vatuesattowed
Reference the status
First Q.2931 SETUP
Parfl BHLI Type TBA m 0x00
Par2 DMIF_SelectorByte 12.1.2.1 m ISOHEC 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
Parn3 neworkSessionld 12.1.2.1 m ISO/IEC 13818-6,
subclause 4.3
Pary TAT 12.1.21 m 0x0000 — Oxffff

6.3 The|Conformance ATS
6.3.1 (Qeneral

6.3.1.1 Introduction

This subplause contains the conforntance abstract test suites (ATSs) for the DMIF Signalling protocol as spgcified
in the ISP/IEC 14496-6. A commahn test method has been identified; with reference to it each ATS specifies the test
coverage and the test cases. Each test case contains the test purpose, a preamble and the test procedureg. The
test procpdures are described-in text and use arrow graphs to specify the message exchanges.

6.3.1.2 | Test Method

For confprmance testing of the DMIF Signalling protocol, the Remote Test Method as defined in ISO/IEC 9646-1
and ISONIEC 9646-2 is used. The characteristics of the Remote Test Method, shown in Figure 6-1, are as follgws:

* |t hag 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.

Test System SUT
TCP T
L1 :
< | IUT
(DMIF)
PDUs
PCO
Y
Service Provider

Figure 6-1 0 The Remote Test Method

6.3.2 | ATS for DS
6.3.2.1 Generic ATS for DS
6.3.2.1.1 Generic Test Environment
Figurg 6-2 shows the function and role of the LT and the SUT in the test environment.
The U[T is required only in some test case.- The DMIF-Application Interface (DAI), whose semantic is defing¢d in part
6 of this ISO/IEC 14496, is used as the interface between UT and IUT.
Lower Tester SUT
Upper
Tester
.................. L et DAI
v
PDUs UT
I (omIP
—— PCO
e
Figure 6-2 O The test method for the DMIF Signalling test environment
143
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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

6.3.2.1.211 DMIF Session primitives

Table 6-7 O DMIF Session Primitives Test Cases

Test Case # Test Case Names Reference to ISQO/IEC 14496-6
1 Setting up a Session (originating side) 12.1.2.1,12.1.22
2 Setting up a Session (destination side) | 12.1.2.1, 12.1:2.,2
3 Releasing a Session (originating side) 12.1.2.3,12:12.4
4 Releasing a Session (destination side) | 12.1.2.3512.1.2.4

6.3.2.1.2l1.1 Test Case 1 - Setting up a Session (originating side)
Test Puipose:

Verify that a Session Setup procedure is correctly performed at the originating side. This includes also a Service
Attach piocedure.

Test Prdamble:

g) The UT requests through a DA_ServicgAttach(IN) to create a new service
r) The pervice is located at the LT

s) The BUT knows how to contact-the LT

Test Prgcedure:

17 UT passes a DA_ServiceAttach(IN) to the IUT

18 IUT sends a'‘DS_SessionSetupRequest’ message

19 LT refsponds 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
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LT

DS SessionSetupRequest

S SessionSetupConfirm

DS_ServiceAttachRequest

ISO/IEC 14496-4:

IuT uT
DA_ServiceAttach(IN)
L

2000(E)

——————

Test Verdict:

Pass the test if the response to UT is:

S ServiceAttachConfirm
W

Figure 6-3 0 Session Setup Origination side

Table 6-8 0 Session Setup Origination Test Cases

Conditions Observations

DA_ServiceAttach(IN) was valid DS_SessionSetupRequest has been originated consisfently

DS_YessionSetupConfirm had response OK DSt ServiceAttachRequest has been originated consistently

DS_S$erviceAttachConfirm had response OK DA_ServiceAttach(OUT) has been generated consistently with
response OK

DA_ServiceAttach(IN) was valid DS_SessionSetupRequest has been originated consisfently

DS_YessionSetupConfirm had response Ok DS_ServiceAttachRequest has been originated consistently

DS_S$erviceAttachConfirm had response-not OK | DA_ServiceAttach(OUT) has been generated consist*ntly with
response not OK and a Session Release procedure has been
initiated

DA_$erviceAttach(IN) was valid DS_SessionSetupRequest has been originated consistently

DS_YessionSetupConfirm_had response not OK | DS_ServiceAttachRequest has not been originated

DA_ServiceAttach(OUT) has been generated consist¢ntly with

response not OK

DA_ServiceAttach(lN) 'was not valid

DS_SessionSetupRequest has not been originated

DA_ServiceAttach(OUT) has been generated consist¢ntly 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
145
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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

Conditions Observations
DS_SessionSetupRequest was valid DS_SessionSetupConfirm has response OK
DS_SessionSetupRequest was notvalid | DS_SessionSetupConfirm has response NOT OK

6.3.2.1.211.3 Test Case 3 - Releasing a Session (originating side)
Test Puipose:

Verify that a Session Release procedure is correctly performed at the originating side. This includes also a Jervice
Detach grocedure.

Test Prdamble:

u) The UT reguests through a DA_ServiceDetach(IN) to detach a service

V) The Sefvice-was-existing-and-operating-at the - overamexisting-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

IuT uT
DA_ServiceDetach(IN)
PR

2000(E)

Test Verdict:

Pass the test if the response to UT is:

S ServiceDetachConfirm

DS _SessionReleaseRequest

S SessionReleaseConfirm

DA_ServiceDetach(OUT)

Figure 6-5 0 Session Release Origination side

Table 6-10 O Session Release Origination Test Cases

DA_ServiceDetach(OUT) has been generated cd
with response not OK

Conditions Observations

DA_ServiceDetach(IN) was valid DS_ServiceDetachRequest has been originated congistently

DS_$erviceDetachConfirm had response OK DS_SessionReleaseRequest has been originated copsistently

DS_SessionReleaseConfirm had response'OK DA_ServiceDetach(OUT) has been generated cqnsistently
with response OK

DA_ServiceDetach(IN) was valid DS_ServiceDetachRequest has been originated congistently

DS_$erviceDetachConfirm had response OK DS_SessionReleaseRequest has been originated copsistently

DS_{essionReleaseConfirm had response not OK | DA_ServiceDetach(OUT) has been generated cansistently
with response OK

DA_ServiceDetach(IN)-was valid DS_ServiceDetachRequest has been originated congistently

DS_$erviceDetachConfirm had response not OK DS_SessionReleaseRequest has not been originated

nsistently

DA_ServiceDetach(IN) was not valid

DS_ServiceDetachRequest has not been originated

DA_ServiceDetach(OUT) has been generated cq

nsistently

sl ey
WILT TCOPUTIST TTUL U\

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

LT uT

DS _SessionRel easeRequest

\

DS _SessionReleaseConfirm

Figure 6-6 O Session Release Destination'side
Test Verdict:

Pass the|test if the response to LT is:

Table 6-11 O Session Release Destination Test Cases

Conditions Observations
DS_SessionReleaseRequest was valid DS_SessionReleaseConfirm has response OK
DS_SessionReleaseRequest was notvalid | DS_SessionReleaseConfirm has response NOT OK

6.3.2.1.2|2 DMIF Service Primijtives

Tabje 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_Sgieatxh(OUT)

Figure 6-7 O Service Attach Origination side
Test Verdict:

Pass the test if the response to UT is:

Table' 6-13 O Service Attach Origination Test Cases

Conditions Observations

DA_S$erviceAttach(IN) was valid DS_ServiceAttachRequest has been originated consisiently

DS_ServiceAttachConfirm had response OK DA_ServiceAttach(OUT) has been generated consis]ently with
response OK

DA _ServiceAttach(IN) was valid DS_ServiceAttachRequest has been originated consisently

DS_S$erviceAttachConfirm had response not OK | DA_ServiceAttach(OUT) has been generated consis]ently 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
DS_ServiceAttachRequest was valid DS_ServiceAttachConfirm has response OK
DS_ServiceAttachRequest was not valid DS_ServiceAttachConfirm has response NOT OK

6.3.2.1.2[2.3  Test Case:3-"Detaching a Service (originating side)
Test Puipose:
Verify that a Service 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 test if the response to UT is:

Table 6-15 O Service DetachyOrigination Test Cases

Conditions Obgervations

DA_ServiceDetach(IN) was valid DS_ServiceDetachRequest has been originated consigtently

DS_$erviceDetachConfirm had response OK DA_ServiceDetach(OUT) has been generated consistently with
response OK

DA_$erviceDetach(IN) was valid DS_ServiceDetachRequest has been originated consigtently

DS_ServiceDetachConfirm had response not OK | DA_ServiceDetach(OUT) has been generated consis{ently with

response not OK

o
>
w0

_ServiceDetach(IN) was not valid DS_ServiceDetachRequest has not been originated

DA_ServiceDetach(OUT) has been generated consisiently with
response not OK

6.3.2.1.2.2.4 TestCase 4 - Detaching a Service (destination side)
Test Rurpose:

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

Conditions Obseryations
DS_ServiceDetachRequest was valid DS :ServiceDetachConfirm has response OK
DS_ServiceDetachRequest was not valid | DS* ServiceDetachConfirm has response NOT OK

6.3.2.1.213 DMIF Transmux primitives

Table 6-17 0 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
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

6.3.2.1.213.1 . Test Case 1 - Setting up a Transmux (originating side)

Test Punpose:

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

152 © ISO/IEC 2000 — All rights reserved


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

ISO/IEC 14496-4:2000(E)

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_Channe Add(IN)
it e

DS TmuxSetupRequest

S_TmuxSetupConfirm

DS _Channel AddedRequest

S Channel AddedConfirm

Figure.6-11 O Transmux Setup Origination side

Test Verdict:

Pass the test 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 mitated

DA_ChapnelAdd(IN) was valid DS_TransmuxSetupRequest has been originated consigtently
DS_TrarismuxSetupConfirm had response not OK | DS_ChannelAddedRequest has not been originated

DA_ChannelAdd(OUT) has been generated consistently with
response not OK

DA_ChapnelAdd(IN) was not valid DS_TransmuxSetupRequest has not beepm. originated

DA_ChannelAdd(OUT) has been generated consistently with
response not OK

6.3.2.1.213.2 Test Case 2 - Setting up a Transmux (destination side)

Test Puipose:

Verify that a Transmux Setup procedure is correctly performed at the destination side.
Test Prdamble:

gg) A sefvice is existing and operating between SUT and LT

Test Prgcedure:

51 LT sends a ‘DS_TransmuxSetupRequest! message.

52 1UT fesponds with a ‘DS_TransmuxSetupConfirm’ message

LT IUT

DS_TransmuxSetupRequest

\

DS TransmuxSetupConfirm

o

Figure 6-12 00 Transmux Setup Destination side
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Test Verdict:

Pass the test if the response to LT is:

6.3.2.1.
Test H

Verify
Servic

Test H
hh) T¥
i) TH

Test H

53

54

55

56

57

58

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

U

U

LT

urpose:

e Detach procedure.

reamble:

rocedure:

[ passes a DA_ChannelDelete(IN) to the IUT

T sends a ‘DS_ChannelDeleteRequest’ message

2.3.3 Test Case 3 - Releasing a Transmux (originating side)

that a Transmux Release procedure is correctly performed at the originating side~This includg

e UT requests through a DA_ChannelDelete(IN) to delete a channel

e channel was existing and operating between the SUT and the LT, gQver an existing Transmux

responds with a ‘DS_ChannelDeleteConfirm’ message
T sends a ‘DS_TransmuxReleaseRequesti message
responds with a ‘DS_TransmuxReleaseConfirm’ message

T passes a DA_ChannelDelete(OUT) back to the UT
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LT lUT uT
DA_ChannelDelete(IN)

JE————
DS_Channel DeleteRequest

S Channel DeleteConfirm

DS_TmuxReleaseRequest

O maeesRes

S TmuxReleaseConfirm
A Chemebee(OUT)

Figure 6-13 0 Transmux Release OriginationSide
Test Verdict:

Pass thejtest if the response to UT is:

Table 6-20 0 Transmux Release‘Origination Test Cases

Conditigns QObservations

DA_ChapnelDelete(IN) was valid DS_ChannelDeleteRequest has been origihated
DS_ChapnelDeleteConfirm had response OK consistently

DS_TrarlsmuxReleaseConfirm had response OK DS_TransmuxReleaseRequest has been origihated

consistently

DA_ChannelDelete(OUT) has been generated consigtently
with response OK

DA_ChapnelDelete(IN) was valid DS_ChannelDeleteRequest has been origihated
DS_ChapnelDeleteConfirm had résponse OK consistently

DS_TrarfsmuxReleaseConfirm(had response not OK DS_TransImuxReIeaseRequest has been origipated
consistently

DA_ChannelDelete(OUT) has been generated considtently
with response OK

DA_ChannelDelete(IN) was valid DS_ChannelDeleteRequest has been origihated
DS_ChapnelDelgteConfirm had response not OK consistently
DS_TransmuxReleaseRequest has not been originated
DA_ChannelDelete(OUT) has been generated consigtently

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 TransmuxRel easeConfirm

| m—

Figure 6-14 O Transmux Release Destination side
Test Verdict:

Pass the test if the response to LT is:

Table 6-21°0 Transmux Release Destination Test Cases

Conditions Observations
DS_TransmuxReleaseRequest was valid DS_TransmuxReleaseConfirm has response OK
DS_TransmuxReleaseRequest was not valid | DS_TransmuxReleaseConfirm has response NOT OK

6.3.2.1.2.4 DMIF Channel Primitives

Table 6-22 O 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 passes a DA_ChannelAdd(OUT) back to the UT

LT IUT uT
DA_Channel Add(IN)
P ishistiahc

DS_Channel AddRequest

S ChannelAddConfirm
WA ChamAATRYD

Figure 6-15 O Channel Add Origination side
Test Verdict:

Pass the|test if the response to/UfT* is:

Table 6-23 0 Channel Add Origination Test Cases

Conditigns Observations

DA_ChahnelAdd(IN) was valid DS_ChannelAddRequest has been originated consistently

DS_ChahnelAddConfirm had response OK DA_ChannelAdd(OUT) has been generated consistently with
response OK

DA_Cha L} IC:I"\\dd(”\\:) WAoo VO.:IC!I DS_ChQI L} |C=AddRcCiucot hao bCCI Ul IUII |atcd CUI IO;OtCI It:y
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

66 1U

Test \

sends a ‘DS_ChannelAddRequest’ message.

T responds with a ‘DS_ChannelAddConfirm’ message

LT uT

DS _Channel AddRequest

\

DS_Channg AddConfirm

Figure 6-16 O<Service Attach Destination side

erdict:

Pass the test if the response to LT is:

6.3.2.1

Table 6-24 O Service Attach Destination Test Cases

Conditions Observations

DS_ChannetAddRequest was valid DS_ChannelAddConfirm has response OK

DS_ChannelAddRequest was not valid | DS_ChannelAddConfirm has response NOT OK

.2.4.37~ Test Case 3 - Deleting a Channel (originating side)

Test

Verify

urpose:

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 uT
DA_ChannelDelete(IN)
P

DS_ChannelDeleteRequest

S ChannelDeleteConfirm

DA _Channel Delete(OUT)

Figure 6-17 0 Channel Delete Origination side
Test Verdict:

Pass the|test if the response to UT is:

Table 6-25 1 Channel Delete Origination Test Cases

Conditigns Observations

DA_ChapnelDelete(IN) was valid DS_ChannelDeleteRequest has been originated consistently

DS_ChapnelDeleteConfirm had-response OK DA_ChannelDelete(OUT) has been generated consistenfly with
response OK

DA_ChapnelDelete(IN) was valid DS_ChannelDeleteRequest has been originated consisteptly

DS_ChapnelDeleteConfirm had response not OK | DA_ChannelDelete(OUT) has been generated consistenfly with
response not OK

DA_ChapnelDelete(IN) was not valid DS_ChannelDeleteRequest has not been originated
DA_ChannelDelete(OUT) has been generated consistenfly 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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71 LT sends a ‘DS_ChannelDeleteRequest’ message.

72 IUT responds with a ‘DS_ChannelDeleteConfirm’ message

LT

luT

Test

DS ChanmeDeteteRequest

\
L e

DS _ChannelDeleteConfirm

Figure 6-18 0 Channel Delete Destination side

erdict:

Pass the test if the response to LT is:

6.3.2.1.

6.3.2.2

6.3.2.2.

The te

Table 6-26 0 Channel Delete Destination Test Cases

Conditions

Observations

DS_ChannelDeleteRequest was yalid

DS_ChannelDeleteConfirm has response OK

DS_ChannelDeleteRequest was not valid

DS_ChannelDeleteConfirm has response NOT OK

3 Test Coverage
Specific AFSTor DS over ATM

1 Test.Environment

st environment 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

6.3.2.2.2

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 Releasinga-Session{destinationside)—32-4+2-3342-4+24-12.4.5-2

Test Puipose:

Verify th

Attach prfocedure.

Test Pre
qq) The
rr) The
ss) The

Test Prg

73

74

75

76

77

78

162

uTp
IuT
LT rg
IuT
LT rg

IuT

amble:

service is located at the LT

SUT knows how to contact the LT

cedure:

asses a DA_ServiceAttach(IN) to the IUT

bends a ‘Q.2931 SETUP’ with BHLI message
sponds with a ‘Q2931 CONNECT/message

bends a ‘DS_ServiceAttachReguest’ message
sponds with a ‘DS_ServiceAttachConfirm’ message

passes a DA_ServiceAttach(OUT) back to the UT

1.1 Test Case 1 - Setting up a Session (originating side)

UT requests through a DA_ServiceAttach(IN) to create a new service

ht a Session Setup procedure is correctly performed at the originating side. This includes also a Service
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LT luT uT
DA_ServiceAttach(IN)
P
Q.2931 SETUP

2931 CONNECT

DS_ServiceAttachRequest

| D sevictiaTRes.

S ServiceAttachConfirm

Figure 6-19 O Session Setup with Q.2931 Origination side
Test Verdict:

Pass the test if the response to UT is:

Table 6-28 0 Session Setup with-@.2931 Origination Test Cases

Conditions Observations

DA_ServiceAttach(IN) was valid @:2931 SETUP has been originated consistently

Q.293[L CONNECT had response OK DS_ServiceAttachRequest has been originated consistgntly

DS_ServiceAttachConfirm had response OK DA_ServiceAttach(OUT) has been generated consistgntly with
response OK

DA_ServiceAttach(IN) was valid Q.2931 SETUP has been originated consistently

Q.293[L CONNECT had response QK DS_ServiceAttachRequest has been originated consistgntly

DS_ServiceAttachConfirm had response not OK | DA_ServiceAttach(OUT) has been generated consistently with
response not OK and a Session Release procedure las been

initiated
DA_ServiceAttach(IN) was valid Q.2931 SETUP has been originated consistently
Q.293[L CONNECT hadyresponse not OK DS_ServiceAttachRequest has not been originated

DA_ServiceAttach(OUT) has been generated consistgntly with
response not OK

DA_ServiceAttach(IN) was not valid Q.2931 SETUP has not been originated

DA_ServiceAttach(OUT) has been generated consistgntly with
response not OK

6.3.2.2.2.1.2 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:

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.2931Destination 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

6.3.2.2.211.3 Test Case 3 - Releasing a'Session (originating side)
Test Puilpose:

Verify that a Session Release procedure is correctly performed at the originating side. This includes also a Service
Detach grocedure.

Test Prdamble:
uu) The UT requestsithrough a DA_ServiceDetach(IN) to detach a service

vv) The pervice-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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LT lUT urT
DA _ServiceDetach(IN)

Pttt

DS_ServiceDetachRequest

S ServiceDetachConfirm

—

Q.2931 RELEASE
P i =

2931 RELEASE COMPL
» W

Figure 6-21 O Session Release with Q.293% Origination side
Test Verdict:

Pass the test if the response to UT is:

Table 6-30 0 Session Release,with Q.2931 Origination Test Cases

Conditions Observations

DA_ServiceDetach(IN) was valid DS_ServiceDetachRequest has been qriginated
DS_ServiceDetachConfirm had response. QK consistently

Q.293[L RELEASE COMPLETE had response OK Q.2931 RELEASE has been originated consistentl

DA_ServiceDetach(OUT) has been generated cofsistently
with response OK

DA_ServiceDetach(IN) was valid DS_ServiceDetachRequest has been griginated
DS_ServiceDetachConfirm-had response OK consistently

Q.293[L RELEASE COMPLETE had response not OK | Q.2931 RELEASE has been originated consistently
DA_ServiceDetach(OUT) has been generated copsistently
with response OK

DA_ServiceDetach(IN) was valid DS_ServiceDetachRequest has been qriginated
DS_ServiceDetachConfirm had response not OK consistently
Q.2931 RELEASE has not been originated

DA_ServiceDetach(OUT) has been generated cofsistently
Wit TESPONSE ot 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 Case 4 - Releasing a Session (destination side)
Test Purpose:

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

| mmeeong

Figure 6-22 O Session Releasewith Q.2931 Destination side
Test Verdict:

Pass the|test if the response to LT is:

Table 6-31 0 Session Release with Q.2931 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|2 DMIE Service Primitives

The test cases described in subclause 6.3.2.1.2.2 are valid.

6.3.2.2.213 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 Purpose:

ISO/IEC 14496-4:2000(E)

Test Case 1 - Setting up a Transmux (originating side)

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) T

Test H

89

90

91

92

93

94

e service js located atthe | T _and is alrpady m(iQring and nppmfing

U

rocedure:

[ passes a DA_ChannelAdd(IN) to the IUT

T sends a ‘Q.2931 SETUP’ message

responds with a ‘Q.2931 CONNECT’ message

T sends a ‘DS_ChannelAddedRequest’ message

T passes a DA_ChannelAdd(OUT) back to the UT

Q.2931 SETUP

DS(Channel AddedRequest

2931 CONNECT
S Channel AddedConfirm

responds with a ‘DS_ChannelAddedConfirm’ message

LT |UT uT

DA_Channel Add(IN)
it

Figure 6-23 0 Transmux Setu

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

DA_ChapnelAdd(IN) was valid
Q.2931 CONNECT had response not OK

Q.2931 SETUP has been originated consistently
DS_ChannelAddedRequest has not been originated

DA_ChannelAdd(OUT) has been generated consistent
response not OK

y with

DA_ChapnelAdd(IN) was not valid

Q.2931 SETUP has not been originated

DA_ChannelAdd(OUT) has been generated consistent
response not OK

y with

6.3.2.2.213.2 Test Case 2 - Setting up a Transmux (destination side)

Test Puipose:

Verify that a Transmux Setup procedure is correctly performed at the destination side.

Test Pramble:

zz) A sefvice is existing and operating between SUT and kT

Test Prdcedure:

95 LT sends a ‘Q.2931 SETUP’ message.

96 IUT fesponds with a ‘Q.2931 CONNECT” message

LT

Q.2931 SETUP

\

IUT

e

Q.2931 CONNECT

Figure 6-24 0 Transmux Setup with Q.2931 Destination side
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Test Verdict:

Pass t

he test if the response to LT is:

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

6.3.2.2.

Test H

Verify
Servic

Test H
aaa)
bbb)
Test R
97

98

99
100
101

102

2.3.3 Test Case 3 - Releasing a Transmux (originating side)
urpose:
that a Transmux Release procedure is correctly performed at the originating side~This includg

e Detach procedure.

reamble:

The UT requests through a DA_ChannelDelete(IN) to delete a channel

The channel was existing and operating between the SUT and the LT, over an existing Transmux
rocedure:

UT passes a DA_ChannelDelete(IN) to the IUT

IUT sends a ‘DS_ChannelDeleteRequest’ message

LT responds with a ‘DS_ChannelDeleteConfirm’aessage

IUT sends a ‘Q.2931 RELEASE’ message

LT responds with a ‘Q.2931 RELEASE.COMPLETE' message

IUT passes a DA_ChannelDelete(OUT) back to the UT

LT IuT uT
DA_Channel Delete(IN)
ikl

DS_Channel DeleteRequest

Channel DeleteConfirm

Q.2931 RELEASE

.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_ChafhnelDelete(IN) was valid DS_ChannelDeleteRequest has been originated
DS_ChahnelDeleteConfirm had response OK consistently

Q.2931 RELEASE COMPLETE had response not OK | Q.2931 RELEASE has been originated consistently
DA_ChannelDelete(OUT) has been generated consistently
with response OK

DA_ChapnelDelete(IN) was valid DS_ChannelDeleteRequest has been oridinated
DS_ChapnelDeleteConfirm had response not OK consistently

Q.2931 RELEASE has not been originated
DA_ChannelDelete(OUT) has been generated consistently
with response not OK

DA_ChafnnelDelete(IN) was not valid DS_ChannelDeleteRegquest has not been originated

DA_ChannelDelete(OUT) has been generated consistently
with responsgsynot OK

6.3.2.2.213.4  Test Case 4 - Releasing a Transmux (destination side)

Test Puipose:

Verify that a Transmux Release procedure is correctly performed at the destination side.
Test Prdamble:

ccc) THe Transmux was existing and eperating between SUT and LT

Test Prgcedure:

103 LTl sends a ‘Q.2931 REEEASE’' message.

104 IUr responds with.@ ‘Q.2931 RELEASE COMPLETE’ message

170 © ISO/IEC 2000 — All rights reserved



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

ISO/IEC 14496-4:2000(E)

LT IUT
Q.2931 RELEASE
Q.2931 RELEASE COMPLETE

Test \

Pass the test if the response to LT is:

6.3.2.2.

The te

7 SNHC

7.1 Introduction

7.1.1

The p

electrgnic«est data with which to certify MPEG-4 SNHC-compliant decoders. The scope of this docun

provid

i

Figure 6-26 O Transmux Release with Q.2931 Destination side

erdict:

Table 6-36 0 Transmux Release with Q.2931 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

2.4 DMIF Channel Primitives

st cases described in subclause 6:3.2.1.2.4 are valid.

Purpose & Scope
Lirpose<ofthis clause is to provide a concise and complete description including sample data ann

b @dditions to Part 4 for the SNHC functionality of Face Animation and 2D Animated Mesh that are ¢

pxes and
ent is to
pvered in

Versi

4 L Ll - ) N Lo LD - bl o s - el ) - ) ) | - .
I L Uy Promcs nrure visudl Falt Ul Ui speliitatiurt. FUUre TAKCTIU Uldl UIESt LAPAUIUTS altc 11l

oked 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 A mesh
represe model.
Then tes n also

7.1.3

The intent of this document is generally to provide the following requirements for testing and.the resources ingluded

A. Spedification of conditions in the decoding of compliant bitstream testing for:

1. [xercising all functionality and modes of decoding to produce expected results,
2. [exercising the full range of bitstream rates, frame rates, skip frame, quantisation step size,

3. [Exercising min/max and representative values of bitstream parameters that stress computational lim|ts and
¢onditional execution of algorithms,

4. Achieving profile/level performance points in real-time or non-real-time as applicable with specified qontent
in compliant bitstreams, and

5. Fully utilising any required terminal resources at specified levels (e.g. memory for data tables/models,
¢onditions of rendering such as achieved-picture area, update rates).

B. Provjsion of required test data in an accessible format with which hardware and software manufacturerg shall
conduct specified testing.

7.2 Confformance Points
7.2.1 dovered Functionality

7.21.1 Face Animation

Face AnjmationsinsMPEG-4 Version 1 includes the specification of highly efficient coding of animation parameters
whose dgcoding can drive an unlimited range of possible non-normative face models. The functionality prpvided
include grithmetic and DCT coding of a large collection of FAPs for accurate speech articulation, as well as Vliseme
and expressionparameters—tocodespecificspeech—configurationsof thetips—and-themood-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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2. 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

3. 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 copducted to the extent that Visual Profiles require the simultaneous achievement of specified
throughput, the exercise of BIFS capabilities to customise and animate the model, and/or the display, 0
charagteristics in the final face rendering of non-normative models downloaded under BIFS.

7.2.1.

2D Mgsh Animation in ISO/IEC 14496 includes the specification of highly efficient ceding of the geon
motion of a 2D triangular mesh, which can drive an animation of a 2D visual object., This mesh can bg

unifor

The nj
frame
mesh
techni
used t

Baseli
specif
any in
output
requir

7.2.2

7221

7.2.2.1.

The rg
14496

The F
facilitg
and F

2D Mesh Animation

array of triangles or an object-based mesh of triangles.

esh geometry for an animation sequence is coded at the start of the_animation, or, more generally|
5. These initialisation frames are followed by a series of inter-frames-that advance the 2D locatiq
vertices with motion vector coding. Such a mesh sequence may originate from the use of appropriatsg
fjues to track feature movement within natural video frames ormay be generated synthetically, an
D manipulate a texture map for special animation effects.

he conformance testing of 2D Mesh Animation includes’demonstration of mesh decoder conforn
ed profile and level requirements on mesh node complexities and motion vector throughputs, indep
fegration of the decoder in a complete ISO/IEC 14496 System. The decoder must demonstrate th
of a mesh sequence with either uniform or objectsbased topology. A complete system for 2D Mesh A
bs coupling of the decoded mesh sequence witti-decoded still texture or video object data for renderin

Description/References on Conformance Definitions
Face Animation

1 Introduction

quired decoder functianality to be achieved in testing is specified in the following detailed clauses of
1 and ISO/IEC 14496-2:

ace Animation)specification is defined in ISO/IEC 14496-1 and ISO/IEC 14496-2. This clause is int
te finding various parts of specification. As a rule of thumb, FAP specification is found in ISO/IEC
DP specification in ISO/IEC 14496-1. However, this is not a strict rule. For an overview of FAPs

parametef\is documented in subclause 7.12.3 and Table C.5 of ISO/IEC 14496-2. The expression parg

interpretatiop,-read 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. Thg
docu’:]ented in subclause 7.12.4 and Table C.3 of ISO/IEC 14496-2. FAP bitstream syntax is found in s

fdecoding
f specific

etry and
either a

at intra-
ns of all
encoder
0 can be

hance to
pndent of
e proper
nimation
g.

ISO/IEC

bnded to
14496-2,
and their
P viseme
meter is

Libclause

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

111113
5 |Hace TTS FaceTTS

7.2.2.1.3] Profile and Level Definitions

The proffle and levels that Face Animation are defined in clause 9. These profiles are:
1. Simple Face Animation Profile,

2. Basi¢ Animated Texture Profile

3. Hybnd profile.

Each of these profiles has two levels; a compliant bitstream of a given profile-and-level may be called an “ISO/IEC
14496-2 |Profile@Level bitstream”.

7.2.2.2 2D Mesh Animation

7.2.2.2.1 Introduction

Figure 741 illustrates a model for decoding, compasition and rendering of a scene with 2D mesh animation. A BIFS
bitstrean with the scene description is decoded by the BIFS decoder, as is specified in ISO/IEC 14496-1L. The
scene description does not describe any mesh-geometry or image content, rather, it places the mesh obje¢t(s) in
the scene and identifies the streaming data associated with these objects. Geometry and appearance of a mesh
object arg indicated using an IndexedFaceSet2D node and e.g. the ImageTexture node (other nodes may b¢ used
for the tgxture, such as MovieTexture);as is specified in ISO/IEC 14496-1. Decoding of the coded image glata is
performgd by a Video Object decader (this could also be a Still Texture Object decoder); decoding of [coded
dynamic|mesh data is performed by a Mesh Object decoder, as is specified in ISO/IEC 14496-2. The dgqcoded
mesh dafa is used to update-the’appropriate fields of an IndexedFaceSet2D node. Then, the compositor uges the
data of the IndexedFaceSet2D node and the decoded image data to render a texture-mapped image at specific
intervals] Composition is’Specified in ISO/IEC 14496-1.
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STREAM DECODING COMPOSITION RENDERING

) Scene Description "
BIFS bitstream = decoder Seene Description

Shape

Mesh Object Indexed Image
| Mesh Obiect bitstream = decoder Mesh data FaceSet2D Texture
A A
Video Object — |
| Video Obieft bitstream = decoder Image data ,."v/>

Decoder
conformance

Bitstream
conformance

Figure 7-1 O Model for decoding and composition of‘thesh-based texture-mapped visual obje¢ts.
Conformance points‘are indicated.

The conformance points for an animated 2D mesh object are, as illustrated:
1. Mesh Object bitstream conformance,
2. Megsh Object decoder conformance.

Bitstrgam syntax and semantics andsbitstream decoding for Video Objects, Texture Objects and Mesh Oljjects are
speciffed in ISO/IEC 14496-2. The-structure of the coded mesh data is described in subclause 6.1.4. A Mesh Object
consigts of Mesh Object Plangs~<(MOPs); a MOP corresponds to a single decoded mesh at a particplar time
instange. Mesh Object Planes.can either be of the intra-type (I-MOP) or prediction-type (P-MOP). Initially, fhe mesh
decoder decodes compressed binary mesh data, describing the mesh geometry (an I-MOP). Subsequeéntly, the
mesh [decoder decodes compressed binary mesh data describing mesh node point displacements and gomputes
subsepuent meshes (PsMOPs). Mesh Object bitstream syntax is specified in ISO/IEC 14496-2, subclause 6.2.10.
Mesh [Object semaantics is specified ISO/IEC 14496-2, subclause 6.3.10. Mesh object decoding is spgcified in
ISO/IHC 144962, 'subclause 7.10.

We refer to'clause 4 regarding conformance points for Video Objects and Still Texture Objects. We refer [o clause
3 regdrding* Systems conformance points. Further composition issues with regard to 2D animated mesh objects will

1SA-Za~aa o

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 further 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 Animated 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 pfofiles that include the above visual object types are defined in ISO/IEC 14496-2, subclause 92 |These
profiles gre:

1. Basi¢ Animated Texture profile,
2. Hybrnd profile.
The Basjc Animated Texture profile only allows Basic Animated Texture object types; the Hybrid profile allows both

Basic Arfimated Texture object types and Animated 2D Mesh object types. Each of these profiles has two leyels; a
compliant bitstream of a given profile-and-level may be called an “ISO/IEC 14496-2-Rrofile@Level bitstream”.

7.3 Testing Conditions
7.3.1 Description of Test Data

7.3.1.1 CD-ROM & Textual Test Data

SNHC conformance test data is supplied in the MP4 format ‘an the attached CD-ROM.

7.3.1.2 Face Animation

In the fagial animation subclause of this part of ASO/IEC 14496, except where stated otherwise, the following|terms
are used|for practical purposes:

The tern| ‘bitstream’ means ISO/IEC 14496 facial animation bitstream.

The tern} ‘decoder’ means ISO/IEC 14496 facial animation decoder, i.e. an embodiment of the decoding pfocess
specified by ISO/IEC 14496-2. Fheterm 'verifier’ means an ISO/IEC 14496 facial animation bitstream verifier] i.e., a
process py which it is possible-te test and verify that all the requirements specified in ISO/IEC 14496-2 are et by
the bitstream.

If any statement statéd-in this subclause accidentally contradicts a statement or requirement defined in IJO/IEC
14496-2 | the text of \ISO/IEC 14496-2 prevails. The following subclauses specify the normative tests for verifying
conformance of.facial animation bitstreams and facial animation decoders. Those normative tests make use |of test
data (bittream>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
implerpents—prope most—of-the—hormative—treguirements—defined—inISO C—14496-2 A bitstream—that claims

confojmance with this standard shall pass the following normative test:

When| processed by the technical report verifier, the bitstream shall not cause any error or_non-conformance
mess4gges to be reported by the verifier. This test shall be applied only to bitstreams that are knéwn to ke free of
errors|introduced by transmission. Successfully passing the technical report verifier test enly provides|a strong
presumption that the bitstream under test is compliant, i.e. that it does indeed meet all the requirements specified in
ISO/IHC 14496-2. Additional tests may be necessary to check more thoroughly that\the bitstream implements
propetly all the requirements specified in ISO/IEC 14496-2. These complementary tests may be performed using
other facial animation bitstream verifiers that perform more complete tests than those implemented by the [technical
report| software. ISO/IEC 14496-2 contains several informative recommendations. When testing a bitstream for
conformance, it is useful to test whether or not the bitstream follows those recommendations. To check cofrectness
of a bitstream, it is necessary to parse the entire bitstream and to extract all thé syntactic elements and other values
derivefd from those syntactic elements and used by the decoding process specified in ISO/IEC 14496-2.

7.3.1.2.3 Definition of facial animation decoder conformanceé

In thi§ subclause, except where stated otherwise, the term“\bitstream’ means compliant ISO/IEC 14496 facial
animation bitstream (as defined in this part of ISO/IEC 14496) that has the Profile@Level indication corresponding
to the [Profile@Level combination considered for the decoder.

Conformance of a decoder is defined only with regard to a legal Profile@Level combination specified in clause 9 of
ISO/IHC 14496-2. The normative tests that a decoder shall pass in order to claim conformance with a givgn profile-
and-lejvel combination are specified in subelause 7.3.1.2.4. A decoder can claim conformance with fegard to
several profile-and-level combinations if andanly if it passes the normative tests defined for each of the prpfile-and-
level gombinations. Only a decoder that. passes the conformance test for a given profile-and-level may pe called
“ISO/IEC 14496-2 Profile@Level decoder” or simply “Profile@Level decoder” (e.g., an ISO/IEC 14496-2 [MP@ML
decodgr).

A decpder that fails the normative tests defined by this specification may only claim limited accuracy conformance
to the[standard. A limited @ccuracy decoder is not a compliant decoder and may only be called “ISO/IEC| 14496-2
limited accuracy Profile@Léevel decoder” or simply “limited accuracy Profile@Level decoder”. In the folloying text,
decoder conformance s always considered with regard to a particular profile-and-level combination, even when this
is not ppecifically mentioned.

A compliant decoder shall implement a decoding process that is equivalent to the one specified in ISO/IEQ 14496-2
and mleets allrthe 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-leelcembinatior—Fhe—permitted—options—and—parameterrange—foreach—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 foutput FAP values are provided for a given test, the final FAP node values are assumed to belthe|same.
The fina| FAP node values provided assume that no FIT is used. The following tests are used to test decoder
conformance:

7.3.1.2.4{1 Test #1
Purposgq: In the frame based mode, exercise the use of the minimum and maximum values for each low level FAP
(3-68) il | frames and the maximum difference a FAP can have to its value in the previous frame. Furthermore, all
guantizef step sizes are executed.
File (bitgtream): MinMaxFAPs.mp4
Frame-rate: 1 Hz

FAPs used: all low-level FAPs

Decoded FAP file: MinMaxFAPs.dec.fap

7.3.1.2.4{2 Test #2

Purposgq: Exersize the use of start codes in | and R\frames.
File (bitgtream): FAPStartCode.mp4

Frame-rate: 15

FAPs usled: Marcol5.fap

Decoded FAP file: FAPStartCode.dec.fap

7.3.1.2.4{3 Test #3

Purposqg: Decoding’of various MPEG-4 FAP bitstreams

File(s) (bitstreams):Wow25.mp4, Marco30.mp4, opvis3.mp4, Expressions.mp4, Emotions.mp4, Opossunln.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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7.3.1.24.4 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 (bitstream): FAPMaxBitrate16.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

Decoged-FAR file: EARPMaxBitratel6.decfap,-FARMaxBitrate32.dec.fap
7.3.1.2.4.5 Test #5

Purpdse: Test Left-right and right-left interpolation of FAPs after decoding only one side (left orright) of FAPs.
File (Ritstream): AllFaps_rlint.mp4
Frameg-rate: 15 Hz

FAPs used: all

Decoded FAP file: AllFaps.rlint.dec.fap

BIFS FAP node file: AllFaps.rlint.node.fap

7.3.1.2.4.6 Test #6
Purpgse: Test the decoding of high level FAPs 1 and 2(visemes and expressions). If the Viseme or Expression
BIFS modes are required by other MPEG-4 profiles, thelcomplete implementation and interpretation of FAP$ 1 and 2
is requiired in the terminal. If the Viseme and Expression BIFS nodes are not required in the terminal, the|decoded
valueq associated with FAPs 1 and 2 may be ignored. In all cases, the decoder must output the correct valles.

File (Ritstream): VisExp.mp4

Frame-rate: 72Hz FAP decode rate with 15 Hz (for level 1) and 30 Hz (for level 2) face render frame
FAPs used: FAP 1 & 2

Decoded FAP file: VisExp:dec.fap

BIFS FAP node file: ¥/isExp.node.fap

7.3.1.2.4.7 Test #7

PurpdseATest the default min/max range values of the arithmetic decoder when no min/max values are included in
the bitstream.

File (bitstream): 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 (bitgtream): FrameDCT.mp4
Frame-rate: 15Hz
FAPs usled: all FAPs

Decoded FAP file: FrameDCT.dec.fap

1.1.1.1.32 Test #10 (level 2 only)

Purposgqg: Test multiple faces

File (bitgtream): FourFaces.mp4

Frame-rate: 72 Hz FAP decode framerate and 15 Hz face rendering.rate for each face

FAPs usled: NA

1.1.1.1.143 Test #11

Purposdq: Test FIT node interpolation if BIFS is ingltded in the terminal
File (bitgtream): FIT.mp4

Frame-rate: 15 Hz

FAPs usled: all

Decoded FAP file: FIT.dec.fap

BIFS FAP node file: FiRnode.fap

7.3.1.2.5| Definijtion of animation requirement

In order for"a.system to be an MPEG-4 compliant facial animation system, the rendered MPEG-4 compliaft face
model mustshow 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
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Specific or additional requirements on conforming bitstreams are the following.

The fi¢
field s

The value of nr_of _meshnodes hor must be >= 2 (if mesh_type _code == 01).
The vglue of nr_of_mesh_nodes_vert must be >= 2 (if mesh_type_code == 01).
The v@lue of mesh_rect_size_hor must be > 0 (if mesh_type_code == 01).

The valuedofimesh_rect_size vert must be > 0 (if mesh_type_code == 01).

AP bitstream AllFaps is used to perform the test. The facial Feature Points are required to move wit
FAPs in the bitstream as defined in ISO/IEC 14496-2.

er to verify if the FAPs are correctly interpreted, it is advised to use one of the facialkanimation

re that are part of ISO/IEC 14496-5 and make a subjective test by a side to side comparison bety
hnimation system subjected to the test and one of these facial animation systems.

hould correspond to a natural size of a human head, insuring a reasonable‘composition of the face

b where the face is used outside of the context of a 3D Graphics Profile, it is recommended that the
hould occupy 80% of the screen height and be located in the centre of the screen when no transfor
J to it. This insures that the face can be reasonably placed in,2D scenes.

p 2D Mesh Animation

.1 Definition of Mesh Object bitstream conformance

orming bitstream implements all normative parts of ISO/IEC 14496-2 and meets all syntactic and
bments of that specification, including any, profile-and-level restrictions defined in that specification th
sh Animation functionality.

bld mesh_type_code shall be'set to '01' in bitstreams conforming to the Basic Animated Texture prd
nall be set to either '01' or*10"in bitstreams conforming to the Hybrid profile.

N respect

systems
veen the

D co-ordinates of the decoder’s generic facial model are expressed in meters’and it is recommended that the

vith a 3D

rendered
mation is

semantic
at invoke

file. This

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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731311 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. In case the coded mesh has Delaunay topology, the Delaunay triangulation shall conform to the description
given in subclause 7.11.1.2 of ISO/IEC 14496-2.

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

7.3.1.3.2 Procedure for testing Mesh Object bitstream conformance

ISO/IEC|14496-5 contains the source code of a reference software Mesh Object decoder that’checks |that a
bitstream implements properly most of the normative requirements defined in ISO/IEC 14496-2;

A bitstreqam that claims conformance with this standard shall pass the following normative test:

When processed by the reference decoder of ISO/IEC 14496-5, the bitstream shall<not cause any error dr non-
conform%nce messages to be reported by the software. This test shall be applied/Only to bitstreams that are known
to be fre¢ of errors introduced by transmission.

Additiondl tests may be necessary to check more thoroughly that the bitstream implements properly fll the
requirements specified in ISO/IEC 14496-2. These complementary gests may be performed using other| Mesh
Object bltstream decoders or verifiers that perform more complete tests than those implemented by the ref¢rence
software|of ISO/IEC 14496-5.

7.3.1.3.3] Definition of Mesh Object decoder conformance
Here, th¢ term decoder refers to an embodiment of the, Mesh Object decoding process as specified in IJO/IEC
14496-2] A conforming Mesh Object decoder is a decoder that passes the normative tests defined in subflause
7.3.1.4. Decoder conformance is defined in two parts:
1. Non{real-time (functional) conformance,

2. Realttime (performance) conformange.

Non-realttime conformance demands that a decoder shall correctly decode a conforming Profile@Levell Mesh

Object bftstream. Real-time conformance in addition demands that a decoder shall output decoded Mesh Pbject
planes tdq the composition proeess at the rate or within the time period indicated in the bitstream.

7.3.1.3.40 Procedurefer testing Mesh Object decoder conformance

Decoder|conformance is determined using test suites, consisting of test bitstreams, (a) reference decoder(g) and
associated measurement algorithms. Generally, the decoder to be tested and the reference decoder arg¢ both
suppliedeith a test bitstream and the output of the decoder to be tested shall be compared with the output|of the
reference decoder using the measurement algorithm(s). The measurement algorithms apply the set of conforfnance
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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7.3.1.3.6  Test bitstream functionality and complexity

2000(E)

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
Planes;

Exploring all options and parameter ranges of the temporal header part of the Mesh Object Plane header, such

Correctness of mesh geometry decoding and-toepology reconstruction, specifically in the case of obje

Correctness of meshmotion decoding, specifically as it relates to mesh triangle traversal.

Time codes [time_code];
Frame rates [frame_rate, seconds, frequency_offset] ;
Frame skipping [number_of frames_to_skip];
th options to code mesh geometry [mesh_type_code], i.e., meshes with
Uniform topology/geometry;
Object-based (Delaunay) topology/geometry;
ploring the ranges of the mesh geometry parameters in I-Mesh Object Planes, specifically:

Number of node points (vertices) [nr_of _mesh_nodes_hor, nr_of_mesh_nodes_vert, nr_of_mes
nr_of_boundary_nodes];

VLC bounds (sizes of node point coordinate differences) [delta x len_vic, delta x, delta
delta_y];

elaunay) meshes;
ploring the ranges of the mesh matien-parameters in P-Mesh Object Planes, specifically:
Motion vector range [motion_‘rarige_code];

VLC bounds (sizes (off node point motion vector differences) [delta_ mv_x vic, delta_n
delta_mv_y vic, deltaymv_y res];

a.
b.

as:
c. Bq
d E
e.

(O
f. E
g.
Bitstre

are maximized,‘while conforming to the restrictions specified by a profile and level:
a.
b.
c.

d.

ams to testireal-time conformance generally are bitstreams wherein each or all of the following pa

N

mber‘of Mesh objects;

N_nodes,

| len_vlc,

ct-based

V_X_res,

rameters

Mesh object frame rate;

Number of node points (vertices) of Mesh object planes;

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
nresho7 ebjeet-based—Te €9 Hybriet 166
Note thal all bitstreams test, to some extent, correctness of mesh geometry and motion decoding, but bitsfreams

'mesh06]and 'mesh07’ do so to a fuller extent.

The following table specifies the bitstreams that shall be used to test real-time performance."Each bitstrean

conformance to a certain profile and level. Each bitstream contains 300 Mesh Object Planes:

Table 7-4 O Bitstreams used to test real-time performance

) tests

Test Mesh Number | Frame | Bit rate Profile and\level
bitstfeam | topology of rate
type node
points

mesi08 uniform 120 30 Hz | 16 kbit/s Basic Animated Texture & Hybrid @ level| 1
mes||109 uniform 480 30 Hz | 64 kbit/s Basic Animated Texture & Hybrid @ levell1
meslblo uniform 437 60 Hz | 64 kbit/s Basic Animated Texture & Hybrid @ level| 2
mes||111 uniform 1748 60 Hz | 128kbit/s | Basic Animated Texture & Hybrid @ level|2
meslillz object-based | 120 30 Hz |[16kbit/s Hybrid @ level 1

mes||113 object-based | 480 30 Hz | 64 kbit/s Hybrid @ level 1

mesli]14 object-based | 437 60\Hz | 64 Kbit/s Hybrid @ level 2

mesi15 object-based | 1748 60 Hz | 128 kbit/s | Hybrid @ level 2

7.3.1.4 | Performance and functienality conformance tests

Functionplity (non-real-time) conformance shall be tested using (a) measurement algorithm(s), which ge

compare(s) the output of thewreference decoder with that of the decoder to be tested. The output of both de
shall contain the following data elements for each Mesh object plane:

e Numper of meshnode points;

e Numper ofimesh triangles;

herally
coders

e For

| la ol H Y PAH + H 4 A
ALl ol TTOUT PUITT, U1 CUUTUNTIALT PJall (A, ¥ ),

* For each mesh triangle, the triplet of node point indices (i, 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. Fd
ou

6. Fq
M

(n

The te
five te

7. M
cd
de

r every node point of the output Mesh object plane of the test decoder, there shall be a node po
tput Mesh object plane of the reference decoder with the same (x, y) coordinates;

bsh object plane of the reference decoder that refers to three node points with the same (x, y) co
pte that the indices of the node points do not have to correspond).

sts that a conforming real-time decoder shall pass in order to claim conformange are, in addition to t
5ts, the following:

bsh object planes are decoded from the bitstream within the time period-indicated in the bitstream
des and/or by a frame rate. That is, all the required data elements shall be available at the outp
coding process within the time period indicated.

nt of the

r every triangle of the output Mesh object plane of the test decoder, there shall be a triangle of the output

prdinates

he above

. by time
ut of the
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Annex A
(informative)

Sample Bank Format (SASBF) compliance testing and materials

A.1 Introduction

This Anjex documents the test sets generated for ISO/IEC 14496-3 subpart 5 Structured Audio Samplg Bank
Format ([SASBF) compliance testing. Three components form a single test set: SASBF bank, MIDI sequen¢e and
the reference output waveform generated by the reference synthesizer (.wav file). SASBF files were-generated
using the software AWAVE [References: Awave], MIDI sequences are MIDI format O (.mid files) \generatefl by a
MIDI sequencer [References: MIDI]. These two components form the operand of the non-réal time refg¢rence
synthesizer program, a DOS executable file that generates the output .wav file.

To facilifate interoperability between MPEG-4 SASBF implementations, as well as-between implementations
providing similar functionality using the MIDI Manufacturers Association “DLS-2" file’ fermat and synthesis [model
[DLSZ2], it is desirable to have a series of conformance tests which will allow equipment vendors to self-test for
compliarjce with the SASBF specification. Such conformance tests should ideally_test all aspects of the degign to
verify compliance with the specification. As a practical matter, it will not be possible to assure 100% compliange with
any finitg series of tests, but a subset can be created which will provide a~teasonable degree of certainty|that a
particulaf device is in compliance. Note that the terms SASBF and DLS-2refer to the same standard and ar¢ used
intercharjgeably in this document and in the test materials. In particular) the abbreviation “dls” is more conpmonly
used in tables, file names and so forth.

Each test will be devised to exercise a particular function of thesimplementation. By isolating functions, it is ppssible
to identify specific failures easily. However there is arisk that interactions between functions within an
implemeptation could result in complex failure modes. Without an intimate knowledge of the architecturp of a
specific {mplementation, 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 outpuf file in
.wav format from the reference implementation.” The sample output file is intended to be used as a comparigon for
correctngss. The nature of MIDI and SASBF do not lend themselves to bit-for-bit comparisons, so| more
sophisticpted methods of signal analysiSwill be necessary when significant variations are encountered between the
implemeptation under test and the reférence implementation.

A.2 Organization

Figure A-1 presents the“abstraction of test procedures, organized into three categories as depicted. The work
describefl herein has/een confined to the DLS2 Default Connections, which form the largest portion of the tgst set.
Figure At2 illustrates the approach that was taken in creating test routines for default connections, which resylted in
the orgapizatign-of test banks and directory shown in Table A-1. The Limits folder consist of test for the sppcified
maximurp and minimum values of the Low Frequency Oscillator (LFO ) and Envelope Generator (EG ). Tests for
filters welre-designed to demonstrate behavior at the 22.05kHz, 44.1kHz and 48kHz sampling rates

186 © ISO/IEC 2000 — All rights reserved


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

Abstraction

ISO/IEC 14496-4:2000(E)

k.

DLS2 Default Connections

1. Limits test : mainly LFO,EG

Supported MIDI Controllers
(only those not tested in default
connections)

Include :

Expression, Sustain
Controller 120 : All Sound Off

Design Details

NOTE EXCIUSIVITY

2. Tests on default connections

supported

Controller 121 : Reset
Controller 123: All Notes Off
Channel Modes : Controller 124 -
127 as Controller 123 when not

Figure A-1 — Abstraction of Test Procedures

Voice allocation

Bank Select

Phase locked Samples
Specifications/tolerances of the

DCO,DCF, DCA undetermined in
previous tests

P
Vol EG MOD EG MOD LFO VIB LFO Velocity Key Number
cciep g
CCLCP ™~  CCLCP, I
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

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\GainMad! EQO\GainMad! EQ 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

A.3 Test Sequence Structure

The des|gn of MIDI files for test sequences can be based either on absolute time or beats. A fixed tempo is

required [for the former, which is 100bpm (beats per minate) for the generated test sequences . Design|based
on absolute time was required when time measurement is essential, for example, in the case of measuring the
attack time of an envelope. In most sequences;\there will be a 500ms interval between two note-on gvents.
Exclusiops will be documented with EIO (Events-interval Omitted). With particular reference to test sequenges for
EG, a te$t may be designed to include a ‘Pgst.Listening’ period for easy measurement. Consider if the attack fime of
an envelppe is to be measured, the sustain-segment could be set to zero such that the end of the attack segment
could be| easily determined. This ‘Post‘Listening' period was abbreviated PLT in the documentation and is p00ms
unless specified otherwise. Unless specified, test sequences were also designed in the order according to th¢ each
bank’s patch number.

A.4 Abbreviations

In view qf a concise\tabulation of banks patches, abbreviations were used frequently. Table A-2 provides & list of
abbreviafions used.in this report.
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