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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

establish
technica
and non
technolo

Internati
The mai

Standarg
an Intern

led by the respeciive organization to deal with particular fields of technical activity. 1ISO and JEC
committees collaborate in fields of mutual interest. Other international organizations, governmental
governmental, in liaison with ISO and IEC, also take part in the work. In the field of infermation
gy, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

nal Standards are drafted in accordance with the rules given in the ISO/IEC Directives,/Part 2.
h task of the joint technical committee is to prepare International Standards. ‘Draft International

s adopted by the joint technical committee are circulated to national bodies for.voting. Publication gs
ational Standard requires approval by at least 75 % of the national bodies casting a vote.

ISO/IEC|14496-1 was prepared by Joint Technical Committee ISO/IEC JTC1, Information technology,
Subcomimittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

This fourth edition cancels and replaces the third edition (ISO/IEC 14496-1:2004), which has been technically
revised. It also incorporates the Amendments ISO/IEC 14496-1:2004/Amd.1:200%,
ISO/IEC |14496-1:2004/Amd.2:2007, ISO/IEC 14496-1:2004/Amd.3:2007 and Technical Corrigenda
ISO/IEC |14496-1:2004/Cor.1:2006 and ISO/IEC 14496-1:2004/Cor.2:2007.

ISO/IEC|14496 consists of the following parts, under the, general title Information technology — Coding ¢f
audio-vigual objects:

— Partl1: Systems

— Part|2: Visual

— Par|3: Audio

— Part|4: Conformance testing

—  Part

—  Part

—  Part

—  Part

5: Reference software
6: Delivery Multimedia Integration Framework (DMIF)
7: Optimized reference software for coding of audio-visual objects

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

—  Part

—  Part

—  Part

—  Part

—  Part

9: Reference hardware description

10: Advanced Video Coding

11: Scene description and application engine
12: ISO base media file format

13: Intellectual Property Management and Protection (IPMP) extensions
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— Part 14: MP4 file format

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

— Part 18: Font compression and streaming

—+ Part 19: Synthesized texture stream
—+ Part 20: Lightweight Application Scene Representation (LASeR) and Simple Aggregation Format|(SAF)
—+ Part 21: MPEG-J Graphics Framework eXtensions (GFX)
—+ Part 22: Open Font Format

—+ Part 23: Symbolic Music Representation

—+ Part 24: Audio and systems interaction

—+ Part 25: 3D Graphics Compression Model

—+ Part 26: Audio conformance

—+ Part 27: 3D Graphics conformance
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0

Introduction

0.1 Overview

ISO/IEC
includes

a)

b)

c)

d)

e)

f)

g)

The overall operation of a system communicating audio-visual scenes can be paraphrased as follows:

At the
synchror
streams
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well as the details*of their decoding processes.

This part
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behavior in response to interaction (scene description, specified in Parts 11 and 20,0f ISO/IEC 14496).

The
iden
ISO
A g8

An 3

cod¢ as well as its execution lifecycle and behavior through APIs (specified in Parts 11 and 21 ¢

ISO

A fil
form
(ISd

The
font

coded representation of natural or synthetic, two-dimensional (2D) or three-dimensional (3D))objects
can be manifested audibly and/or visually (audio-visual objects) (specified in Parts 2, 3, 10, 11, 16,
P0, 23 and 25 of ISO/IEC 14496).

coded representation of the spatio-temporal positioning of audio-visual objectsyas well as the

-

coded representation of information related to the management of datastréams (synchronization,
tification, description and association of stream content, specified in (this Part and in Part 24 of
IEC 14496).

neric interface to the data stream delivery layer functionality (specified in Part 6 of ISO/IEC 14496).

pplication engine for programmatic control of the player: fofmat, delivery of downloadable Java byte

=

IEC 14496).

b format to contain the media information of an ISO/IEC 14496 presentation in a flexible, extensibl
at to facilitate interchange, management, editing;‘and presentation of the media specified in Part 1
File Format), Part 14 (MP4 File Format) and Rart 15 (AVC File Format) of ISO/IEC 14496.

N D

coded representation of font data and of‘information related to the management of text streams and
data streams (specified in Parts 17, 18and 22 of ISO/IEC 14496).

sending terminal, the _audio-visual scene information is compressed, supplemented wi
ization information and passed to a delivery layer that multiplexes it into one or more coded binary
that are transmitted. 'or stored. At the receiving terminal, these streams are demultiplexed an
essed. The audie-visual objects are composed according to the scene description an
ization informatien.and presented to the end user. The end user may have the option to interact wi
entation. Interaction information can be processed locally or transmitted back to the sending terming.
14496 defines the syntax and semantics of the bitstreams that convey such scene information, g

[

of ISO/IEC 14496 specifies the following tools.

A terminal model for time and buffer management.

A coded representation of metadata for the identification, description and logical dependencies of the
elementary streams (object descriptors and other descriptors).

A coded representation of descriptive audio-visual content information [object content information (OCI)].

An interface to intellectual property management and protection (IPMP) systems.

A coded representation of synchronization information (sync layer — SL).

A multiplexed representation of individual elementary streams in a single stream (M4Mux).
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These various elements are described functionally in this clause and specified in the normative clauses that
follow.

0.2 Architecture

The information representation specified in ISO/IEC 14496 describes the means to create an interactive
audio-visual scene in terms of coded audio-visual information and associated scene description information.
The entity that composes and sends, or receives and presents such a coded representation of an interactive
audio-visual scene is generically referred to as an “audio-visual terminal” or just “terminal”. This terminal may

rrespond-to a stand-alone anplication or be part of an annlication svstem
L rr L rr J

Display and
User

=Rl meon

hqteractive,Audl'o’visual /’,
Pt “Scene e
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Figure 1 — The ISO/IEC 14496 Terminal Architecture
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The basic operations performed by such a receiver terminal are as follows. Information that allows access to
content complying with ISO/IEC 14496 is provided as initial session set up information to the terminal. Part 6
of ISO/IEC 14496 defines the procedures for establishing such session contexts as well as the interface to the
delivery layer that generically abstracts the storage or transport medium. The initial set up information allows,
in a recursive manner, to locate one or more elementary streams that are part of the coded content
representation. Some of these elementary streams may be grouped together using the multiplexing tool
described in ISO/IEC 14496-1.

Elementary streams contain the coded representation of either audio or visual data or scene description
information or user interaction data or text or font data. Elementary streams may as well themselves convey
informatipn to identify streams, to describe logical dependencies between streams, or to describe informatio
related t¢ the content of the streams. Each elementary stream contains only one type of data.

Elementary streams are decoded using their respective stream-specific decoders. The audio-visual‘objec
are composed according to the scene description information and presented by the terminal'spresentatio
device(s). All these processes are synchronized according to the systems decoder model (SDM) using thie
synchrorjization information provided at the synchronization layer.

These basic operations are depicted in Figure 1, and are described in more detail below:

0.3 Terminal Model: Systems Decoder Model

The sysfems decoder model provides an abstract view of the behavior of a terminal complying wi

ISO/IEC|14496-1. Its purpose is to enable a sending terminal to predict-hew the receiving terminal will behave
in terms|of buffer management and synchronization when reconstructing the audio-visual information that
comprisgs the presentation. The systems decoder model includes. a systems timing model and a systemls
buffer m¢del which are described briefly in the following Subclauses.

0.3.1 Timing Model

The timing model defines the mechanisms through which a receiving terminal establishes a notion of time that
enables [it to process time-dependent events. This model also allows the receiving terminal to establi
mechanisms to maintain synchronization both across and within particular audio-visual objects as well as wit
user intgraction events. In order to facilitatel-these functions at the receiving terminal, the timing mod¢l
requires [that the transmitted data streams.contain implicit or explicit timing information. Two sets of timing
informatipn are defined in ISO/IEC 14496-1: clock references and time stamps. The former convey the
sending [terminal's time base to the-receiving terminal, while the latter convey a notion of relative time for
specific gvents such as the desired-decoding or composition time for portions of the encoded audio-visual
informatipn.

0.3.2 Buffer Model

The buffer model enables the sending terminal to monitor and control the buffer resources that are needed fo
decode pach elefnentary stream in a presentation. The required buffer resources are conveyed to the
receiving
whether
terminal
transmis

0.4 Multiplexing of Streams: The Delivery Layer

The term delivery layer is used as a generic abstraction of any existing transport protocol stack that may be
used to transmit and/or store content complying with ISO/IEC 14496. The functionality of this layer is not
within the scope of ISO/IEC 14496-1, and only the interface to this layer is considered. This interface is the
DMIF Application Interface (DAI) specified in ISO/IEC 14496-6. The DAI defines not only an interface for the
delivery of streaming data, but also for signaling information required for session and channel set up as well
as tear down. A wide variety of delivery mechanisms exist below this interface, with some of them indicated in
Figure 1. These mechanisms serve for transmission as well as storage of streaming data, i.e., a file is
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considered to be a particular instance of a delivery layer. For applications where the desired transport facility
does not fully address the needs of a service according to the specifications in ISO/IEC 14496, a simple
multiplexing tool (M4Mux) with low delay and low overhead is defined in ISO/IEC 14496-1.

0.5 Synchronization of Streams: The Sync Layer

Elementary streams are the basic abstraction for any streaming data source. Elementary streams are
conveyed as sync layer-packetized (SL-packetized) streams at the DMIF Application Interface. This
packehzed representation addltlonally prowdes t|m|ng and synchronlzatlon mformation as well as
0 enable

| nchronlzed decodlng and, subsequently, composmon of the elementary stream data.

0.6 The Compression Layer

he compression layer receives data in its encoded format and performs the necessary)operations t¢ decode
this data. The decoded information is then used by the terminal's composition, rendering and pregentation
bsystems.

0.6.1 Object Description Framework

he purpose of the object description framework is to identify and\describe elementary streamp and to
dssociate them appropriately to an audio-visual scene description. @bject descriptors serve to gain gccess to
IBO/IEC 14496 content. Object content information and the interface to intellectual property manageient and
protection systems are also part of this framework.

An object descriptor is a collection of one or more.‘elementary stream descriptors that prgvide the
gonfiguration and other information for the streams that relate to either an audio-visual object, or tekt or font
data, or a scene description. Object descriptors are.themselves conveyed in elementary streams. Eafh object
escriptor is assigned an identifier (object descriptor ID), which is unique within a defined name scope. This
identifier is used to associate audio-visual objects in the scene description with a particular object descriptor,
and thus the elementary streams related to that particular object.

Hlementary stream descriptors include-information about the source of the stream data, in form of ja unique
umeric identifier (the elementary stream ID) or a URL pointing to a remote source for the stream. Elementary
ream descriptors also include .information about the encoding format, configuration informatiop for the
ecoding process and the sync layer packetization, as well as quality of service requirements$ for the
transmission of the stream and intellectual property identification. Dependencies between streams cap also be
gnaled within the elementary stream descriptors. This functionality may be used, for example, in|scalable
dudio or visual object répresentations to indicate the logical dependency of a stream containing enhgncement
imformation, to a stfeam containing the base information. It can also be used to describe alternative
representations fof-the same content (e.g. the same speech content in various languages).

0.6.1.1 Intellectual Property Management and Protection

he intellectual property management and protection (IPMP) framework for ISO/IEC 14496 content consists of
g normative interface that permits an ISO/IEC 14496 terminal to host one or more IPMP Systems in[the form
monolithic IPMP_Systems or modular IPMP_Tools. The IPMP interface consists of IPMP_el¢mentary
streams and IPMP descriptors. IPMP descriptors are carried as part of an object descriptor stream. IPMP
elementary streams carry time variant IPMP information that can be associated to multiple object descriptors.

The IPMP System, or IPMP Tools themselves are non-normative components that provides intellectual
property management and protection functions for the terminal. The IPMP Systems or Tools uses the
information carried by the IPMP elementary streams and descriptors to make protected ISO/IEC 14496
content available to the terminal.

The intellectual property management and protection (IPMP) framework for ISO/IEC 14496 content consists of
a set of tools that permits an ISO/IEC 14496 terminal to support IPMP functionality. This functionality is
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provided by the following two different complementary technologies, supporting different levels of
interoperability.

a) The IPMP framework as defined in 7.2.3, consists of a normative interface that permits an ISO/IEC 14496
terminal to host one or more IPMP Systems. The IPMP interface consists of IPMP elementary streams
and IPMP descriptors. IPMP descriptors are carried as part of an object descriptor stream. IPMP
elementary streams carry time variant IPMP information that can be associated to multiple object
descriptors. The IPMP System itself is a non-normative component that provides intellectual property
management and protection functions for the terminal. The IPMP System uses the information carried by
the IPMP elementary streams and descriptors to make protected ISO/IEC 14496 content available to the
terntinal.

b) The|lPMP framework extension, as specified in ISO/IEC 14496-13 allows, in addition to the functionalify
spegified in ISO/IEC 14496-1, a finer granularity of governance. ISO/IEC 14496-13 provideshnoermati

support for individual IPMP components, referred to as IPMP Tools, to be normatively placed-at identifi

poin}s of control within the terminal systems model. Additionally ISO/IEC 14496-13 provides normati

support for secure communications to be performed between IPMP Tools. ISO/IEC 14496-1 al

spegifies specific normative extensions at the Systems level to support the IPMP functionality describ

in ISO/IEC 14496-13.

An applifation may choose not to use an IPMP System, thereby offering no-management and protecti
features.

0.6.1.2 |Object Content Information

Object cpntent information (OCI) descriptors convey descriptive information about audio-visual objects. Th
main coptent descriptors are: content classification descriptors, keyword descriptors, rating descriptors,
language descriptors, textual descriptors, and descriptors abaut the creation of the content. OCI descriptois
can be included directly in the related object descriptor or elementary stream descriptor or, if it is time variant,
it may be carried in an elementary stream by itself. AntOCI stream is organized in a sequence of small,
synchrorjized entities called events that contain a set 0’ OCI descriptors. OCI streams can be associated fo
multiple pbject descriptors.

0.6.2 Sgene Description Streams

Scene déscription addresses the organijzation of audio-visual objects in a scene, in terms of both spatial and
temporal| attributes. This information-allows the composition and rendering of individual audio-visual objec
after the respective decoders shave reconstructed the streaming data for them. For visual datj,
ISO/IEC|14496-11 does not /mandate particular composition algorithms. Hence, visual composition is
implemeptation dependent. For“audio data, the composition process is defined in a normative manner |
ISO/IEC |14496-11 and ISO/IEC 14496-3.

The scefe description¢is represented using a parametric approach (BIFS - Binary Format for Scenes). Th
descriptipn consists,'of an encoded hierarchy (tree) of nodes with attributes and other information (includin
event sdurces and-targets). Leaf nodes in this tree correspond to elementary audio-visual data, where
intermedjate nodes group this material to form audio-visual objects, and perform grouping, transformation, an
other su¢h-operations on audio-visual objects (scene description nodes). The scene description can evol

over tim hy using-scene. doer\rlphnn ||pdnfoe_

In order to facilitate active user involvement with the presented audio-visual information, ISO/IEC 14496-11
provides support for user and object interactions. Interactivity mechanisms are integrated with the scene
description information, in the form of linked event sources and targets (routes) as well as sensors (special
nodes that can trigger events based on specific conditions). These event sources and targets are part of
scene description nodes, and thus allow close coupling of dynamic and interactive behavior with the specific
scene at hand. ISO/IEC 14496-11, however, does not specify a particular user interface or a mechanism that
maps user actions (e.g., keyboard key presses or mouse movements) to such events.
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Such an interactive environment may not need an upstream channel, but ISO/IEC 14496 also provides means
for client-server interactive sessions with the ability to set up upstream elementary streams and associate
them to specific downstream elementary streams.

0.6.3 Audio-visual Streams

The coded representation of audio and visual information are described in ISO/IEC 14496-3 (Audio) and
ISO/IEC 14496-2 (Visual) and ISO/IEC 14496-10 (Advanced Video Coding) respectively. The reconstructed
audio-visual data are made available to the composition process for potential use during the scene rendering.

0.6.4 Upchannel Streams

[Jownchannel elementary streams may require upchannel information to be transmitted from’ the feceiving
terminal to the sending terminal (e.g., to allow for client-server interactivity). Figure 1 indicates the floypath for
gn elementary stream from the receiving terminal to the sending terminal. The content_aef‘upchannel streams
i$ specified in the same part of the specification that defines the content of the downstream data. For gxample,

pchannel control streams for video downchannel elementary streams are defined in ISO/IEC 14496-P.

0.6.5 Interaction Streams

he coded representation of user interaction information is not in the’scope of ISO/IEC 14496.[ But this
imformation shall be translated into scene modification and the,'modifications made availabl¢ to the
gomposition process for potential use during the scene rendering

0.6.6 Text and Font data Streams

cene description often contains information presentedin textual format. The audio-visual data encoded in the
ene may also be accompanied by supplemental text information such as subtitles. In order to engble time-
based updates of text data and to insure the texttappearance and layout, both elementary streamg carrying
timed text information and font data are used. The coded representation of the timed text stream is described
im ISO/IEC 14496-17. The font data format.and encoded representation of font data stream are dedcribed in
ISO/IEC 14496-18 (font data stream) and ISO/IEC 14496-22 (font data format).

he MPEG-J is a programmatic system (as opposed to a conventional parametric system) which [specifies
API(s) for interoperation of MPEG-4 media players with Java code. By combining MPEG-4 media fand safe
ecutable code, content creators may embed complex control and data processing mechanisms Wwith their
edia data to intelligently manage the operation of the audio-visual session. The parametric MPEG-4 System
forms the Presentation Engine while the MPEG-J subsystem controlling the Presentation Engine fprms the
Application Engine,

he Java application is delivered as a separate elementary stream to the MPEG-4 terminal. Therel|it will be
directedtothe MPEG-J run time environment, from where the MPEG-J program will have access to the
arious.components and required data of the MPEG-4 player to control it.

Pls have
been deflned for dlfferent scopes For the Scene graph API the objectlve is to prowde access to the scene
graph specified in ISO/IEC 14496-11: to inspect the graph, to alter nodes and their fields, and to add and
remove nodes within the graph. The Resource API is used for regulation of performance: it provides a
centralized facility for managing resources. This is used when the program execution is contingent upon the
terminal configuration and its capabilities, both static (that do not change during execution) and dynamic.
Decoder API allows the control of the decoders that are present in the terminal. The Net API provides a way to
interact with the network, being compliant to the MPEG-4 DMIF Application Interface. Complex applications
and enhanced interactivity are possible with these basic packages. The architecture of MPEG-J is presented
in more detail in ISO/IEC 14496-11.
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0.8 Extensible MPEG-4 Textual Format (XMT)

The Extensible MPEG-4 Textual (XMT) format is a textual representation of the multimedia content described
in ISO/IEC 14496 using the Extensible Markup Language (XML). XMT is designed to facilitate the creation
and maintenance of MPEG-4 multimedia content, whether by human authors or by automated machine
programs. XMT is specified in ISO/IEC 14496-11.

The textual representation of MPEG-4 content has high-level abstractions, XMT-O, that allow authors to
exchange their content easily with other authors or authoring tools, while at the same time preserving
semantic_intent. XMT also has low-level textual representations, XMT-A, covering the full scope and function

Language (VRML).
The XMT language has grammars that are specified using the W3C XML Schema language:. The grammais
contain rples for element placement and attribute values, etc. These rules for XMT, defined using the Schem|
language, follow the binary coding rules defined in ISO/IEC 14496-11 and help epsure that the textual
representation can be coded into correct binary according to ISO/IEC 14496-11 coding,rules.

All constfucts in the ISO/IEC 14496 specification have their parallel in the XMT-textual format. For the Visual
and Aud|o parts, XMT provides a means to reference external media streamsof either pre-encoded or ra
audiovistial binary content. While XMT does not contain a textual format for @udiovisual media, it does contai
hints in a textual format that allow an XMT tool to encode and embed the audiovisual media into a comple
MPEG-4|presentation.

0.9 Patent Rights

The Intefnational Organization for Standardization (ISO) and>International Electrotechnical Commission (IEC
draw attention to the fact that it is claimed that complianceiwith this document may involve the use of a patent.

~

The ISOfand IEC take no position concerning the eyidence, validity and scope of this patent right.

The holder of this patent right has assured:the'ISO and IEC that he is willing to negotiate licences undsg
reasonalhle and non-discriminatory terms and“conditions with applicants throughout the world. In this respedt
the statement of the holder of this patent right is registered with the ISO and IEC. Information may be obtaine
from the [companies listed in Annex J.

—

[oX

Attention| is drawn to the possibility-that some of the elements of this document may be the subject of patent
rights other than those identjfied/in Annex J. ISO and IEC shall not be held responsible for identifying any ¢
all such patent rights.

=
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INTERNATIONAL STANDARD ISO/IEC 14496-1:2010(E)
Information technology — Coding of audio-visual objects —
Part 1:

Systems

1 Scope

Tihis part of ISO/IEC 14496 specifies system level functionalities for the communieation of interactiye audio-
visual scenes, i.e. the coded representation of information related to the ,management of data| streams
($ynchronization, identification, description and association of stream content):

4 Normative references

Tlhe following referenced documents are indispensable for.‘the application of this document. Fpr dated
references, only the edition cited applies. For undated .references, the latest edition of the rgferenced
document (including any amendments) applies.

I$O 639-2:1998, Codes for the representation of names of languages — Part 2: Alpha-3 code

IBO/IEC 10646-1:2000, Information technology®— Universal Multiple-Octet Coded Character Set (UCS) —
Rart 1: Architecture and Basic Multilingual Plane

IBO/IEC 11172-2:1993, Information technology — Coding of moving pictures and associated audio for digital
storage media at up to about 1,5 Mbit/s— Part 2: Video

IBO/IEC 11172-3:1993, Information technology — Coding of moving pictures and associated audio for digital
storage media at up to about 1,5 Mbit/s — Part 3: Audio

IPO/IEC 13818-3:1998( Information technology — Generic coding of moving pictures and associafed audio
imformation — Part 3*Audio

IBO/IEC 13818+72006, Information technology — Generic coding of moving pictures and associafed audio
imformation +.Rart 7: Advanced Audio Coding (AAC)

I$O/IEC14496-2:2004, Information technology — Coding of audio-visual objects — Part 2: Visual

IBONIEC 14496-10:2009, Information technology — Coding of audio-visual objects — Part 10: Advanced

ideo Coding

ISO/IEC 14496-15:2004, Information technology — Coding of audio-visual objects — Part 15: Advanced

Video Coding (AVC) file format

ISO/IEC 14496-16:2006, Information technology — Coding of audio-visual objects — Part 16: Animation

Framework eXtension (AFX)

ISO/IEC 14496-18:2004, Information technology — Coding of audio-visual objects — Part 18: Font

compression and streaming
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ISO/IEC 13818-2:2000, Information technology — Generic coding of moving pictures and associated audio
information — Part 2: Video

ISO/IEC 10918-1:1994, Information technology — Digital compression and coding of continuous-tone still
images — Part 1: Requirements and guidelines

ANSI/SMPTE 291M:1996, Television — Ancillary Data Packet and Space Formatting

SMPTE 315M:1999, Television — Camera Positioning Information Conveyed by Ancillary Data Packets

W3C Refommendation: 28 October 2004 — XML Schema, http://www.w3.org/TR/xmlschema-0/

3 Additional references

For addifional references see the Bibliography.

4 Terms and definitions
For the gurposes of this document, the following terms and definitions apply.

4.1
access Uit
AU
smallest| individually accessible portion of data within an elemeéentary stream to which unique timing
informatipn can be attributed

4.2
alpha map
representation of the transparency parameters associated with a texture map

4.3
audio-visual object
representation of a natural or synthetic object that has an audio and/or visual manifestation

NOTE The representation corresponds to a node or a group of nodes in the BIFS scene description. Each audi
visual objgct is associated with zero of mjore elementary streams using one or more object descriptors.

4.4
audio-vltual scene
AV sce

set of aydio-visual aobjects together with scene description information that defines their spatial and temporal
attributeg including behaviors resulting from object and user interactions

4.5
AVC parjameter set

sequenceparameter-setorapicture-parameterset

4.6

AVC access unit

access unit made up of NAL Units as defined in ISO/IEC 14496-10 with the structure defined in
ISO/IEC 14496-15:2004, 5.2.3

4.7

AVC parameter set access unit

access unit made up only of sequence parameter set NAL units or picture parameter set NAL units having
same timestamps to be applied
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4.8
AVC parameter set elementary stream
elementary stream containing made up only of AVC parameter set access units

4.9
AVC video elementary stream
elementary stream containing access units made up of NAL units for coded picture data

4.10

binary format for scene

IFS

ded representation of a parametric scene description format as specified in ISO/IEC 14496-11

.11

uffer model
odel that defines how a terminal complying with ISO/IEC 14496 manages the buffer resources|that are
eded to decode a presentation

sition in a coded bit stream with a distance of a multiple of 8-bits from the first bit in the stream

.13
lock reference
ecial time stamp that conveys a reading of a time base

.14

omposition
rocess of applying scene description information:in order to identify the spatio-temporal attribpites and
ierarchies of audio-visual objects

.15

omposition memory

M

random access memory that contaips \composition units

.16

omposition time stamp

TS

imdication of the nominal composition time of a composition unit

17

omposition unit

U

imdividually accessible portion of the output that a decoder produces from access units

.18

ompression layer
layer of a system according to the specifications in I[SO/TEC 14496 that franslates befween the coded
representation of an elementary stream and its decoded representation. It incorporates the decoders

419
control point
point on a given elementary stream in a terminal where IPMP Processing on stream data is carried out

4.20

decoder

entity that translates between the coded representation of an elementary stream and its decoded
representation
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4.21

decoding buffer

DB

buffer at the input of a decoder that contains access units

4.22

decoder configuration

configuration of a decoder for processing its elementary stream data by using information contained in its
elementary stream descriptor

4.23 L

decoding time stamp
DTS
indication of the nominal decoding time of an access unit

4.24
delivery|layer
generic abstraction for delivery mechanisms (computer networks, etc.) able to store or-transmit a number o¢f
multiplexed elementary streams or M4Mux streams

4.25
descriptor
data strycture that is used to describe particular aspects of an elementary\stream or a coded audio-visual
object

4.26
DMIF application interface
DAI
interface| specified in ISO/IEC 14496-6 used to model the exchange of SL-packetized stream data and
associateéd control information between the sync layer and.the delivery layer

4.27
elementary stream
ES
conseculive flow of mono-media data fromya single source entity to a single destination entity on th
comprespion layer

D

4.28
elementary stream descriptor

structure| contained in object descriptors that describes the encoding format, initialization information, syn
layer corffiguration, and other-descriptive information about the content carried in an elementary stream

[¢]

4.29
elementary streamsinterface
ESI
conceptyal interface modeling the exchange of elementary stream data and associated control information
between|the<compression layer and the sync layer

4.30
M4Mux channel

FMC

label to differentiate between data belonging to different constituent streams within one M4Mux stream

NOTE A sequence of data in one M4Mux channel within a M4Mux stream corresponds to one single SL-packetized
stream.

4.31
M4Mux packet
smallest data entity managed by the M4Mux tool consisting of a header and a payload
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4.32

M4Mux stream

sequence of M4AMux Packets with data from one or more SL-packetized streams that are each identified by
their own M4Mux channel

4.33
M4Mux tool
tool that allows the interleaving of data from multiple data streams

4.34

draphics profile

profile that specifies the permissible set of graphical elements of the BIFS tool that may be used.in[ a scene
escription stream

OTE BIFS comprises both graphical and scene description elements.

.35

form the

encoded
ty of the

ih the use
of a functional description of the IPMP tools' capabilities in a parametric fashion.

— Controlling the time of instantiation of IPMP tools either by the inclusion of references to the required IPMP tools or at
the request of already instantiated IPMP tools.

— Providing secure messaging between IPMP tools and the terminal and between IPMP tools and the user.
— Notification of the instantiation of IPMP tools to IPMP tools requesting such notification.
— Interaction between IPMP tools, and/or the terminal and the user.

— The carriage of IPMP tools within the bitstream.
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4.41
IPMP information
Information directed to a given IPMP Tool to enable, assist or facilitate its operation

4.42

IPMP system

monolithic IPMP protection scheme which requires implementation dependant access to protected streams at
required Control Points and must provide any intra-communication within an IPMP System on an
implementation basis

NOTE In this standard the use of the term “IPMP System” is used in some cases to indicate either an actual IPM
System of a combination of IPMP Tools whose combination provides the functionality of an IPMP System. In cases whe
the distingtion is important the proper respective terms are used.

4.43
IPMP tool
module that performs (one or more) IPMP functions such as authentication, decryption, watermarking

NOTE Conceptually the use of one or more IPMP tools is combined to perform the functionality of an IPMP systen.
IPMP tools, as opposed to IPMP systems, are normatively identified as to which control points<ihey function at as well 3
are provifled normative methods for secure communications both within as well as gutside of a given IPMP too
comprised functional “IPMP system”. An additional difference between IPMP tools and {PMP systems is that IPMP tool§,
or a comidination thereof, may be used for the protection of object streams.

n n

4.44
IPMP tool identifier
unambiglious identifier for IPMP tools at the presentation level or at:a universal level

NOTE Two different identifiers are provided to support the differentiation between the use of IPMP systems and
IPMP tools.

4.45

IPMP tool list

list of selectable IPMP tools required to process the:content

4.46

media npde

time depgndent BIFS node that refers«do'a media stream through a URL field in
— AnimationStream,

— Aud|oBuffer,

— Aud|oClip,

— Aud|oSource,

— Inling, and

— MovjeTexture

4.47

media stream

one or more elementary streams whose ES descriptors are aggregated in one object descriptor and that are
jointly decoded to form a representation of an AV object

4.48

media time line
time line expressing normal play back time of a media stream
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4.49
MP4 file
name of the file format described in ISO/IEC 14496-14

4.50

object clock reference

OCR

clock reference that is used by a decoder to recover the time base of the encoder of an elementary stream

4.51
bject content information
Cl
ditional information about content conveyed through one or more elementary streams; either'aggr¢gated to
imdividual elementary stream descriptors or is itself conveyed as an elementary stream.

.52

bject descriptor
D

scriptor that aggregates one or more elementary streams by means of theif,elementary stream dgscriptors
nd defines their logical dependencies

.53

bject descriptor command
mmand that identifies the action to be taken on a list of object descriptors or object descriptor |Ds, e.g.,
pdate or remove

.54
bject descriptor profile
rofile that specifies the configurations of the object.descriptor tool and the sync layer tool that are allpwed

.55
bject descriptor stream
lementary stream that conveys object descriptors encapsulated in object descriptor commands

.56

e base valid for a given elementary stream, and hence for its decoder; conveyed to the decoder Via object
ock references and which is used by all time stamps relating to this object's decoding process

.57

arametric audio‘decoder
t of tools forrepresenting and decoding speech signals coded at bit rates between 6 Kbps and [16 Kbps,
ccording tosthe specifications in ISO/IEC 14496-3

.58

arametric description
Dk declaration that describes the parametric configuration and other interface message(s) that drive the tool
and the behaviour defined for fulfilment of Such a description

4.59

quality of service

QoS

performance that an elementary stream requests from the delivery channel through which it is transported.
QoS is characterized by a set of parameters (bit rate, delay jitter, bit error rate, etc.)
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4.60

random access

process of beginning to read and decode a coded representation at an arbitrary point within the elementary
stream

4.61
reference point
location in the data or control flow of a system that has some defined characteristics

4.62

rendering
action transforming a scene description and its constituent audio-visual objects from a common
representation space to a specific presentation device (i.e. speakers and a viewing window)

4.63

rendering area

portion of the display device's screen into which the scene description and its constituent audio-visual object
are to bg rendered

[

4.64

scene description
informatipn that describes the spatio-temporal positioning of audio-visual objeets as well as their behavigr
resulting| from object and user interactions and which makes reference to elementary streams with
audio-vidual data by means of pointers to object descriptors

4.65
scene description stream
elementgry stream that conveys scene description information

4.66
scene graph elements
elementg of the BIFS language that relate only to the structure of the audio-visual scene (spatio-temporal
positioning of audio-visual objects as well as their behavior resulting from object and user interactiong)
excludin$ the audio, visual and graphics nodes-as-specified in ISO/IEC 14496-11

4.67
scene graph profile
profile that defines the permissible set of scene graph elements of the BIFS tool that may be used in a scenge
descriptipn stream

NOTE BIFS comprises both-graphical and scene description elements.

4.68
seekabl
property jof a media stream for which the play back is possible from any position

4.69

SL-packetized stream
SPS
sequence of sync layer packets that encapsulate one elementary stream

4.70

stream object

media stream or a segment thereof, referenced through a URL field in the scene in the form “OD:n” or
“OD:n#<segmentName>"

4.71

structured audio
method of describing synthetic sound effects and music as defined by ISO/IEC 14496-3
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sync layer
SL

2010(E)

layer to adapt elementary stream data for communication across the DMIF Application Interface, providing

timing and synchronization information, as well as fragmentation and random access information
NOTE The sync layer syntax is configurable and can be configured to be empty.

4.73
sync layer configuration

donfiguration of the sync layer syntax for a particular elementary stream using information contain
dlementary stream descriptor

4.74
sync layer packet
JL-packet
allest data entity managed by the sync layer consisting of a configurable header and a payload w
consist of one complete access unit or a partial access unit

4.75
syntactic description language SDL

language defined in ISO/IEC 14496-1:2010, Clause 8 that allows the description of a bitstream's syntax

4.76
systems decoder model
SDM
odel that provides an abstract view of the behavior of a terminal compliant to ISO/IEC 14496 which
gf the buffer model and the timing model

4.77

system time base

§TB

time base of the terminal whose resolution:js’implementation-dependent and according to which all o
im the terminal are performed

4.78
terminal
ystem that sends, or receives and presents the coded representation of an interactive audio-visual
defined by ISO/IEC 14496-1s1"which can be a standalone system, or part of an application system |
ith ISO/IEC 14496

4.79
time base
dock, equivalent to a counter that is periodically incremented

ed in its

hich may

consists

pberations

scene as
pmplying

4.80
timing'model

odel that specifies the semantic meaning of timing information, how it is incorporated (explicitly or
i the coded representation of information, and Now an be recovered at the receiving termina
4.81
time stamp

indication of a particular time instant relative to a time base
4.82

track
collection of related samples in an MP4 file
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5 Abbreviated terms

AU
AV
AVC
BIFS
CM

access unit

audio-visual

advanced video coding (see ISO/IEC 14496-10)
binary format for scene

composition memory

CTS
CuU
DAI
DB
DTS
ES
ESI
ESID
FMC

IPI
IPMP
NAL
OcCl
OCR
oD
ODID
oTB
PLL
QOS
SDL
SDM
SEl

composition time stamp
composition unit

DMIF application interface (see ISO/IEC 14496-6)
decoding buffer

decoding time stamp
elementary stream

elementary stream interface
elementary stream identifier
M4Mux channel

intellectual property

intellectual property identification
intellectual property management and protection
network abstraction layer

object content information

object clock reference

object descriptor

object descriptor identifier

object time base

phase locked'loop

quality.of service

syntactic description language

systems decoder model

lementarvyenhancementinformation
ReRtary-eRRahcemeRttoHRatoh

SL
SL-packet
SPS

STB

URL

VOP

10

uppl
synchronization layer
synchronization layer packet
SL-packetized stream
system time base

universal resource locator

video object plane

© ISO/IEC 2010 — All rights reserved


https://standardsiso.com/api/?name=f43cb7874ea7c66bc8333c15505a72d6

6

Conventions

ISO/IEC 14496-1:2010(E)

For the purpose of unambiguously defining the syntax of the various bitstream components defined by the
normative parts of ISO/IEC 14496 a syntactic description language is used. This language allows the
specification of the mapping of the various parameters in a binary format as well as how they are placed in a
serialized bitstream. The definition of the language is provided in Clause 8 of this specification.

7

Streaming Framework

7

7

T
C

1

Q =

1

.1 Systems Decoder Model

.1.1 Introduction

he systems decoder model specifies:

udio-visual object).

. the behavior of elementary stream decoders,

. decoding buffers for coded data for each elementary stream,

composition memory for decoded data from each.déecoder, and

the output behavior of composition memory tewards the compositor.

he purpose of the systems decoder model (SDM) is to provide an abstract view of the behavior of 3
omplying with ISO/IEC 14496. It may be used by the sender to predict how the receiving terminal wi
im terms of buffer management and synchronization when decoding data recejved in the form of el
sfreams. The systems decoder model includes a timing model and a buffer mgdel.

the interface for accessing demultiplexed data streams (DMIF Application Interface),

hese elements are depicted in Figure 2.*Edch elementary stream is attached to one single decodin
flore than one elementary stream may\be connected to a single decoder (e.g., in a decoder of a

terminal
| behave
bmentary

g buffer.
scalable

Demultiplexer)

|Elementary Stream Interface |

Figure 2 — Systems Decoder Model

7.1.2 Concepts of the systems decoder model

DMIF Q;ﬁ_ Decoding | |, Decoder > Composition|
" . Buffer DB 1 Memory |
c%@nterface
'\ Decoding | |, »| Composition|
D -~ S L7 | Buffer DB Memory
e 2| | Decoder, SN .
g »| Decoding | || Compositor
v Buffer DB
\ Decoding | | Composition
Buffer DB > Decoder — ]\/Ipml?\rv
(encapstiates n n

This Subclause defines the concepts necessary for the specification of the timing and buffering model. The
sequence of definitions corresponds to a walk from the left to the right side of the SDM illustration in Figure 2.
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7.1.21  DMIF Application Interface (DAI)

For the purposes of the systems decoder model, the DMIF Application Interface encapsulates the
demultiplexer and provides access to streaming data that is consumed by the decoding buffers. The
streaming data received through the DAI consists of SL-packetized streams. The required properties of the
DAl are described in 7.3.3. The DAI semantics are fully specified in ISO/IEC 14496-6.

71.2.2 SL-Packetized Stream (SPS)

in acces$ units as well as side information, e.g., for timing and access unit labeling. SPS data payload-enteis
the decofling buffers, i.e., the side information is removed at the input to the decoding buffers.

7.1.2.3 | Access Units (AU)

Elementary stream data is partitioned into access units. The delineation of an access“unit is complete
determinged by the entity that generates the elementary stream (e.g., the compression layer). An access unit
the smallest data entity to which timing information can be attributed. Two access’ units from the sam
elementgry stream shall never refer to the same decoding or composition time. Any\further partitioning of th
data in gn elementary stream is not visible for the purposes of the systems deeader model. Access units ar
conveyedl by SL-packetized streams and are received by the decoding buffers. The decoders consum|
access Units with the necessary side information (e.g., time stamps) from the-decoding buffers.

[P

NOTE —JAn ISO/IEC 14496-1 compliant terminal implementation is not required to process each incoming access unit g
a whole. It is furthermore possible to split an access unit into several fragients for transmission as specified in 7.3. Th
allows thg sending terminal to dispatch partial AUs immediately as they<are generated during the encoding process. Sud
partial AUs may have significance for improved error resilience.

[

j= 7]

7.1.2.4 | Decoding Buffer (DB)

The decpding buffer is a buffer at the input of ancelementary stream decoder in the receiving terminal that
receives|and stores access units. The systems buffer model enables the sending terminal to monitor the
decoding buffer resources that are used during.a presentation.

7.1.2.5 | Elementary Streams (ES)

Streamir|lg data received at the output of a decoding buffer, independent of its content, is considered as a
elementary stream for the purpose of ISO/IEC 14496. The elementary streams are produced and consume
by the cpmpression layer entities (encoders and decoders, respectively). ISO/IEC 14496 assumes that th
integrity pf an elementary sStream is preserved from end to end.

O QS5

7.1.2.6 | Elementary Stream Interface (ESI)

The elementary Stream interface is a concept that models the exchange of elementary stream data and
associatTd control information between the compression layer and the sync layer. It is explained further in 7.3.

71.2.7 Decoder

For the purposes of this model, the decoder extracts access units from the decoding buffer at precisely
defined points in time and places composition units, the results of the decoding processes, in the composition
memory. A decoder may be attached to several decoding buffers.

7.1.2.8 Composition Units (CU)

Decoders consume access units and produce composition units. An access unit corresponds to an integer
number of composition units. In case of multiple elementary streams attached to a single decoder (scalable
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coding), each composition unit is derived from access units from one or more of these streams. Composition
units reside in composition memory.

7.1.2.9 Composition Memory (CM)

The composition memory is a random access memory that contains composition units. The size of this
memory is not normatively specified.

7.1.2.10 Compositor

he compositor takes composition units out of the composition memory and either consumes\iijem (e.g.
mposes and presents them, in the case of audio-visual data) or skips them. The compositor.is\not pecified
ISO/IEC 14496-1, as the details of this operation are not relevant within the context of the systems decoder
odel. 7.1.3.5 defines which composition units are available to the compositor at any instant of time.

.1.3 Timing Model Specification

he timing model relies on clock references and time stamps to synchronize’ audio-visual data conyeyed by
ne or more elementary streams. The concept of a clock with its associated clock references ig used to
nvey the notion of time to a receiving terminal. Time stamps are used to.indicate the precise time irstants at
hich the receiving terminal consumes the access units in the décoding buffers or may acgess the
mposition units resident in the composition memory. The time stamps are therefore associated with access
nits and composition units. The semantics of the timing model<are defined in the subsequent clauses. The
ntax for conveying timing information is specified in 7.3.2.

OTE — This timing model is designed for rate-controlled (“push®)\applications.

.1.3.1  System Time Base (STB)

he system time base (STB) defines the terminal’s notion of time. The resolution of the STB is implementation
pendent. All actions of the terminal are scheduled according to this time base for the purpose of this timing
odel.

NOTE — This does not imply that all terminals compliant with ISO/IEC 14496 operate on one single STB.

71.3.2 Object Time Base (OTB)

Tlhe object time base (OTB)/defines the notion of time for a given data stream. The resolution of this OTB can
be selected as required.by the application or as defined by a profile. All time stamps that the sendind terminal
imserts in a coded data stream refer to this time base. The OTB of a data stream is known at the feceiving
terminal either by~-means of object clock reference information inserted in the stream or by an indication that
its time base is slaved to a time base conveyed with another stream, as specified in 7.3.2.3.

NOTE 1 —Elementary streams may be created for the sole purpose of conveying time base information.

NOTE.2'— The receiving terminal’s system time base need not be locked to any of the available object time basés.

7.1.3.3 Object Clock Reference (OCR)

A special kind of time stamps, object clock references (OCR), are used to convey the OTB to the elementary
stream decoder. The value of the OCR corresponds to the value of the OTB at the time the sending terminal
generates the object clock reference time stamp. OCR time stamps are placed in the SL packet header as
described in 7.3.2.4. The receiving terminal shall evaluate the OCR when its last bit is extracted at the input of
the decoding buffer.
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7.1.3.4 Decoding Time Stamp (DTS)

Each access unit has an associated nominal decoding time, the time at which it must be available in the
decoding buffer for decoding. The AU is not guaranteed to be available in the decoding buffer either before or
after this time. Decoding is assumed to occur instantaneously when the instant of time indicated by the DTS is
reached.

This point in time can be implicitly specified if the (constant) temporal distance between successive access
units is indicated in the setup of the elementary stream (see 7.3.2.3). Otherwise a decoding time stamp (DTS)
whose syntax is defined in 7.3.2.4 conveys this point in time.

A decod|ng time stamp shall only be conveyed for an access unit that carries a composition time stamp 3
well, and only if the DTS and CTS values are different. Presence of both time stamps in an AU may indicate
reversal petween coding order and composition order.

O »

7.1.3.5 | Composition Time Stamp (CTS)

Each commposition unit has an associated nominal composition time, the time at which¢it must be available i
the composition memory for composition. The CU is not guaranteed to be avajlable in the compositio
memory [for composition before this time. Since the SDM assumes an instantaneous decoding process, th
CU is avpilable to the decoder, at that instant in time corresponding to the DT8.0f'the corresponding AU, fq
further uge (e.g. in prediction processes).

S D0 55

This instpnt in time is implicitly known, if the (constant) temporal distan€e between successive compositio
units is ipdicated in the setup of the elementary stream. Otherwisea ‘eoOmposition time stamp (CTS) whos
syntax is|defined in 7.3.2.4 conveys this instant in time.

[O=]

D

The current CU is instantaneously accessible by the compositaranytime between its composition time and th
composifion time of the subsequent CU. If a subsequent>CU does not exist, the current CU become
unavailable at the end of the lifetime of its elementary stream (i.e., when its elementary stream descriptor
removed).

w n

In case ¢f audio decoders, the following additionally applies to the audio samples within a composition unif:
the composition time applies to the n-th audioSample within the composition unit. The value of n is 1 unles
explicitly|specified in ISO/IEC 14496-3, 1.6(6 Interface between Audio and Systems.

[

7.1.3.6 | Occurrence and Precision-of Timing Information in Elementary Streams

The freqliency at which DTS, CTS.and OCR values are to be inserted in the bitstream as well as the precision,
jitter and|drift are application @nd’profile dependent. Some usage considerations can be found in 7.3.2.7.

7.1.3.7 | Time Stamps.for Dependent Elementary Streams

An audip-visual ©bject may refer to multiple elementary streams that constitute a scalable conteIt
representation_(see 7.2.7.1.5). Such a set of elementary streams shall adhere to a single object time bas

Tempordlly co4located access units for such elementary streams are then identified by identical DTS or CTp
values.

EXAMPLE

The example in Figure 3 illustrates the arrival of two access units at the Systems Decoder. Due to the constant delay
assumption of the model (see 7.1.4.2 below), the arrival times correspond to the instants in time when the sending
terminal has sent the respective AUs. The sending terminal must select this instant in time so that the Decoding Buffer at
the receiving terminal never overflows or underflows. At the receiving terminal, an AU is instantaneously decoded, at that
instant in time corresponding to its DTS, and the resulting CU(s) are placed in the composition memory and remain there
until the subsequent CU(s) arrive or the associated object descriptor is removed.
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Arrival(AUl)
Arrival(AUy) = DTS (AUy)
DTS (AU))
. AU,
DeCOdlng 0000000000000 000000
Buffer AU,
. CU,
Composition va ) 0000000000000000000
Memory CU,
= available for
CTS (CU)) CTS (CUy) « % composition

Figure 3 — Composition unit availability
7.1.4 Buffer Model Specification

71.41 Elementary Decoder Model

Higure 4 indicates one branch of the systems decoder model (Figure 2). This simplified model is
specify the buffer model. It treats each elementary stream. separately and therefore, associates a cor
memory with only one decoder. The legend following Figure 4 elaborates on the symbols used in this

Decoding
Buffer DB

AU

Pecoder

CuU

Composition
Memory CM

Compositor

Legend:

> 0 o
cC C = W

Q

Decodingbuffer for the elementary stream.

Compaosition memory for the elementary stream.

The current access unit input to the decoder.

The current composition unit input to the composition memory. CU results from decoding AU. There
several composition units resulting from decoding one access unit.

used to
hposition
figure.

may be

Figure 4 — Flow diagram for the systems decoder model

71.4.2 Assumptions

71.4.21 Constant end-to-end delay

Data transmitted in real time have a timing model in which the end-to-end delay from the encoder input at the
sending terminal, to the decoder output at the receiving terminal, is constant. This delay is equal to the sum of
the delay due to the encoding process, subsequent buffering, multiplexing at the sending terminal, the delay

© ISO/IEC 2010 — All rights reserved
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due to the delivery layers and the delay due to the demultiplexing, decoder buffering and decoding processes
at the receiving terminal.

Note that the receiving terminal is free to add a temporal offset (delay) to the absolute values of all time
stamps if it can cope with the additional buffering needed. However, the temporal difference between two time
stamps (that determines the temporal distance between the associated AUs or CUs) has to be preserved for
real-time performance.

NOTE — Two elementary streams that adhere to different time bases may be synchronized tightly in case of constant
end-to-end delay as assumed by this model. If an application cannot implement this model assumption, such tight
synchronigafion may not be achievable. Tolerances for the consfant end-to-end delay assumption need to be defingd
through the profile and level mechanism.

7.1.4.2.21 Demultiplexer

The endjto-end delay between multiplexer output, at the sending terminal, and demultiplexerlinput, at the
receiving terminal, is constant.

7.1.4.2.3] Decoding Buffer

The needled decoding buffer size is known by the sending terminal and conveyed to'the receiving terminal g
specified in 7.2.6.6.

[

The size|of the decoding buffer is measured in bytes.
The decgding buffer is filled at the rate given by the maximum bit rate(for this elementary stream while data is
availabld and with a zero rate otherwise. The maximum bit rate js conveyed by the sending terminal as a paft
of the defcoder configuration information during the set up phase for each elementary stream (see 7.2.6.6).

Informatipn is received from the DAI in the form of SL packets. The SL packet headers are removed at the
input to the decoding buffers.

7.1.4.2.4 Decoder

The decgding processes are assumed to be-instantaneous for the purposes of the systems decoder model.

71.4.2.5 Composition Memory

[¢)

The magping of an AU to one or more CUs (by the decoder) is known implicitly at both the sending and th
receiving terminals.

7.1.4.2.6f Compositor

The composition processes are assumed to be instantaneous for the purposes of the systems decoder mode|.

7.1.4.3 | Managing Buffers: A Walkthrough

In this example, we assume that the model is used in a "push” scenario. In applications where non-real fime
content is to be delivered, flow control by suitable signaling may be established to request access units at the
time they are needed at the receiving terminal. The mechanisms for doing so are application-dependent, and
are not specified in ISO/IEC 14496.

The behaviors of the various elements in the SDM are modeled as follows:
e The sending terminal signals the required decoding buffer resources to the receiving terminal before
starting the delivery. This is done as specified in 7.2.6.6 either explicitly, by requesting the decoding buffer

sizes for individual elementary streams, or implicitly, by indicating a profile (see Clause 9). The decoding
buffer size is measured in bytes.
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e The sending terminal models the behavior of the decoding buffers by making the following assum
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ptions :

e Each decoding buffer is filled at the maximum bitrate specified for its associated elementary stream as

long as data is available.

e At the instant of time corresponding to its DTS, an AU is instantaneously decoded and removed
decoding buffer.

e At the instant of time corresponding to its DTS, a known amount of CUs corresponding to
decoded AU are put in the composition memory.

from the

the just

he current CU is available to the compositor between instants of time corresponding to the CT|
aqurrent CU and the CTS of the subsequent CU. If a subsequent CU does not exist, the current-CU
navailable at the end of lifetime of its data stream.

sing these assumptions on the buffer model, the sending terminal may freely use the-space in the
buffers. For example, it may deliver data for several AUs of a stream, for non real time usage, to the
terminal, and pre-store them in the DB long before they have to be decoded (assuming sufficient
gvailable). Subsequently, the full delivery bandwidth may be used to transfer data of a real time streg
time. The composition memory may be used, for example, as a reordering” buffer. In the case
ecoding, it may contain the decoded P-frames needed by a video decoder for the decoding of inte
-frames, before the arrival of the CTS of the latest P-frame.

.2 Object Description Framework

.2.1 Introduction

he scene description (specified in ISO/IEC 14496-41) and the elementary streams that convey s
data are the basic building blocks of the architecture-of ISO/IEC 14496-1. Elementary streams carry
dudio or visual objects as well as for the scene-description itself. The object description framework
the link between elementary streams and.the scene description. The scene description decl

patio-temporal relationship of audio-visualy objects, while the object description framework spe

S of the
becomes

decoding
Feceiving
space is
m just in
of visual
rmediate

treaming
data for
provides
ares the
ifies the

dementary stream resources that provide” the time-varying data for the scene. This indirection lacilitates

imdependent changes to the scene structure, the properties of the elementary streams (e.g. its enco
their delivery.

he object description framework consists of a set of descriptors that allows to identify, describe and
dssociate elementary streams to each other and to audio-visual objects used in the scene de

umeric identifiers, called ObjectDescriptorIDs, associate object descriptors to appropriate nodes in t

escription. Object deseriptors are themselves conveyed in elementary streams to allow time
dhanges to the available set of object descriptors to be made.

Hach object deseriptor is itself a collection of descriptors that describe one or more elementary stre
gre associated to a single node and that usually relate to a single audio or visual object. This allows tq
g scalable.content representation as well as multiple alternative streams that convey the same contery

ultiplerqualities or different languages.

ing) and

properly
Scription.
ne scene
stamped

ams that
indicate
t, e.g., in

initiate and configure the decoding process for the elementary stream, as well as intellectual
identification. Optionally, additional information may be associated to a single elementary stream, most
notably quality of service requirements for its transmission or a language indication. Both, object descriptors
and elementary stream descriptors may use URLs to point to remote object descriptors or a remote
elementary stream source, respectively.

property

The object description framework provides the hooks to implement intellectual property management and
protection (IPMP) systems. IPMP information is conveyed both through IPMP descriptors as part of the object

descriptor stream and through IPMP streams that carry time variant IPMP information. The structure
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descriptors and IPMP streams is specified in this Clause while their internal syntax and semantics and, hence,
the operation of the IPMP system is outside the scope of ISO/IEC 14496.

Object content information allows the association of metadata with a whole presentation or with individual
object descriptors or with elementary stream descriptors. A set of OCI descriptors is defined that either form
an integral part of an object descriptor or elementary stream descriptor or are conveyed by means of a proper
OCI stream that allows the conveyance of time variant object content information.

Access to ISO/IEC 14496 content is gained through an initial object descriptor that needs to be made
available through means not defined in ISO/IEC 14496. The initial object descriptor in the simplest case points

to the s

outlined

initial

ES_Descy

ES_Descy

Object Deschiptor Stream . | Descriptor Descriptor

ObjectDescH

n7.27.3.

iptor

: ES ID ;”BIFS Command (Replace Scene)

ObjectDescriptor]D

3’/ ObjectDescriptorUpdate

ObjectDescriptor

Object Object

ES_Descriptor

Visual Streap (e.g. base layer) /

EX) ES_D :
ES_Descriptor
/ """""""""""""""""""" - ES_ID

[
(e.g. temporal enhancement) I
|4

The rem

Figure 5 — Objectdescriptors linking scene description to elementary streams

hinder of this<Cladse is structured in the following way:

e 7.2.9 specifies\the data structures on which the object descriptor framework is based.

o 7.2.3 specifies the concepts of the IPMP elements in the object description framework.

cene description stream and the corresponding object descriptor stream. The access scenario

S

e 7.2.4 specifies the object content information elements in the object description framework.

e 7.2.5 specifies the object descriptor stream and the syntax and semantics of the command set that allows
the update or removal of object descriptor components.

e 7.2.6 specifies the syntax and semantics of the object descriptor and its component descriptors.

e 7.2.7 specifies rules for object descriptor usage as well as the procedure to access content through object
descriptors.

e 7.2.8 specifies the usage of the IPMP system interface.

18
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7.2.2 Common data structures

7.2.21 Overview

The commands and descriptors defined in this Subclause constitute self-describing classes, identified by
unique class tags. Each class encodes explicitly its size in bytes. This facilitates future compatible extensions
of the commands and descriptors. A class may be expanded with additional syntax elements that are ignored
by an OD decoder that expects an earlier revision of a class. In addition, anywhere in a syntax where a set of

tagged classes is expected it is permissible to intersperse expandable classes with unknown class tag values.
These classes shall he Qkilhlhpl"l’ ||Qing the encoded size information

Tlhe remainder of this Clause defines the syntax and semantics of the command and descriptor class¢s. Some
commands and descriptors contain themselves a set of component descriptors. They are said|io aggregate a
set of component descriptors.
Table 1 — List of Class Tags for Descriptors

Tag value Tag name

0x00 Forbidden

0x01 ObjectDescrTag

0x02 InitialObjectDescrTag

0x03 ES_DescrTag

0x04 DecoderConfigDescrTag

0x05 DecSpecificinfoTag

0x06 SLConfigDescrTag

0x07 ContentldentDescrTag

0x08 SupplContentldentDescrTag

0x09 IPI_DescrRointerTag

0x0A IPMP_DescrPointerTag

0x0B IPMP_DescrTag

0x0C QoS_DescrTag

0x0D RegistrationDescrTag

Ox0E ES_ID_IncTag

0xOF ES_ID_RefTag

0x10 MP4_IOD_Tag

0x11 MP4_OD_Tag

0x12 IPL_DescrPointerRefTag

0x13 ExtensionProfileLevelDescrTag

0x14 profileLevellndicationIndexDescrTag

0x15-0x3F Reserved for ISO use

0x40 ContentClassificationDescrTag

0x41 KeyWordDescrTag

0x42 RatingDescrTag

0x43 LanguageDescrTag

0x44 ShortTextualDescrTag

0x45 ExpandedTextualDescrTag

0x46 ContentCreatorNameDescrTag

0x47 ContentCreationDateDescrTag

0x48 OCICreatorNameDescrTag

0x49 OClICreationDateDescrTag

Ox4A SmpteCameraPositionDescrTag

0x4B SegmentDescrTag

© ISO/IEC 2010 — All rights reserved 19


https://standardsiso.com/api/?name=f43cb7874ea7c66bc8333c15505a72d6

ISO/IEC 14496-1:2010(E)

7.2.2.2

7.2.2.21

abstra
// e
}

7.2.2.2.2

This cla
descriptg
establish
defined i

through the instance variable sizeOflnstance (see 8.3.3).

A class

classes that extend BaseDescriptor.

NOTE —
uses a s{
authority
The follo

ExtDesc

Tag value Tag name

0x4C MediaTimeDescrTag
0x4D-0x5F Reserved for ISO use (OCI extensions)
0x60 IPMP_ToolsListDescrTag
0x61 IPMP_ToolTag

0x62 M4MuxTimingDescrTag
0x63 M4MuxCodeTableDescrTag
0x64 ExtSLConfigDescrTag

OXx65 MAMuxBufferSizeDescrTag
0x66 M4MuxldentDescrTag

0x67 DependencyPointerTag
0x68 DependencyMarkerTag
0x69 M4MuxChannelDescrTag
0x6A-0xBF Reserved for ISO use
0xCO0-0xFE User private

OxFF Forbidden

BaseDescriptor

Syntax

't aligned(8) expandable(2?®-1) class BaseDesériptor : bit(8) tag=0 {
hpty. To be filled by classes extending this\class.

Semantics

5S is an abstract base class that is extended by the descriptor classes specified in 7.2.6. Each
r constitutes a self-describing class,\identified by a unique class tag. This abstract base class
es a common name space for the_class tags of these descriptors. The values of the class tags are
N Table 1. As an expandable class\the size of each class instance in bytes is encoded and accessible

[¢)

that allows the aggregation~of classes of type BaseDescriptor may actually aggregate any of th

User private descripters may have an internal structure, for example to identify the country or manufacturer that
ecific descriptor{ The tags and semantics for such user private descriptors may be managed by a registratign
f required.

wing additional symbolic names are introduced:

TagStartRange = O0x6A

ExtDescrTagEndRange = OXFE

OClIDescrTagStartRange = 0x40

OClIDescrTagendRange = Ox5F

20

© ISO/IEC 2010 — All rights reserved


https://standardsiso.com/api/?name=f43cb7874ea7c66bc8333c15505a72d6

ISO/IEC 14496-1:2010(E)

7.2.2.3 BaseCommand

7.2.2.31 Syntax

abstract aligned(8) expandable (22®-1) class BaseCommand : bit(8) tag=0 {
// empty. To be filled by classes extending this class.
}

his class is an abstract base class that is extended by the command classes specified in(7.2.4.5. Each
mmand constitutes a self-describing class, identified by a unique class tag. This abstract bgse class
tablishes a common name space for the class tags of these commands. The values of,the class|tags are
fined in Table 2. As an expandable class the size of each class instance in bytes is enceded and agcessible
through the instance variable sizeOflnstance (see 8.3.3).

Table 2 — List of Class Tags for Commands

Tag value Tag name

0x00 forbidden

0x01 ObjectDescrUpdateTag
0x02 ObjectDescrRemoveTag
0x03 ES_DescrUpdateTag
0x04 ES_DescrRemoveTag
0x05 IPMP_DescrUpdateTag
0x06 IPMP_DescrRemoveTag
0x07 ES_DescrfRemoveRefTag
0x08 ObjectDescrExecuteTag
0x09-0xBF Reserved for ISO (command tags)
0xCO0-0OxFE User private

OxFF forbidden

>~

class that allows the aggregation of classes of type BaseCommand may actually aggregate afy of the
asses that extend BaseCommand.

(@]

b

OTE — User private’"commands may have an internal structure, for example to identify the country or manufagturer that
ses a specific command. The tags and semantics for such user private command may be managed by a registration
uthority if required.

QL C

7.2.3 Intellectual Property Management and Protection Framework (IPMP)

7.2-3.1 Overview

The intellectual property management and protection (IPMP) framework for ISO/IEC 14496 content consists of
a normative interface that permits an ISO/IEC 14496 terminal to host one or more IPMP Systems or IPMP
Tools. Additionally, the framework contains a secure messaging system usable between IPMP Tools as well
as IPMP Tools and the Terminal and IPMP Tools and the User which is specified in ISO/IEC 14496-13.

An IPMP System or IPMP Tools are non-normative components that provide intellectual property
management and protection functions for the terminal.

The IPMP interface consists of IPMP elementary streams and IPMP descriptors. The normative structure of

IPMP elementary streams is specified in this Subclause. IPMP descriptors are carried as part of an object
descriptor stream and are specified in 7.2.6.14. The IPMP interface allows applications (or derivative
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application standards) to build specialized IPMP Systems or IPMP Tools. Alternatively, an application may
choose not to use an IPMP System or IPMP Tools, thereby offering no management and protection features.
The IPMP System and IPMP Tools use the information carried by the IPMP elementary streams and
descriptors to make protected ISO/IEC 14496 content available to the terminal. The detailed semantics and
decoding process of the IPMP System or IPMP Tools are not in the scope of ISO/IEC 14496. The usage of
the IPMP System/Tools Interface, however, is explained in 7.2.8 with the usage of the IPMP framework being
explained.

7.2.3.2 IPMP Streams

7.2.3.2.1 Structure of the IPMP Stream

The IPMP stream is an elementary stream that passes time-varying information to one or more IPMP: Systems
or Tools| This is accomplished by periodically sending a sequence of IPMP messages along with the content
at a perigd determined by the IPMP System(s) or Tool(s).

7.2.3.2.20 Access Unit Definition

An IPMH access unit consists of one or more IPMP messages, as defined in 7.2.3.2.5. All IPMP message
that are {o be processed at the same instant in time shall constitute a single access\unit. Access units in IPM
streams ghall be labeled and time-stamped by suitable means. This shall be depé via the related flags and th
composifion time stamps, respectively, in the SL packet header (see 7.3.2.4). The composition time indicate
the point|in time at which an IPMP access unit becomes valid, i.e., whenthe-embedded IPMP messages shg
be evalupted. Decoding and composition time for an IPMP access unitshall always have the same value.

»w O Uw

An acces$s unit does not necessarily convey or update the complete set of IPMP messages that are currently
required] In that case it just modifies the persistent state of the"IPMP system. However, if an access uni
conveys| the complete set of IPMP messages requireds@t a given point in time it shall set th
randomAccessPointFlag in the SL packet header Mo ‘1’ for this access unit. Otherwise, the
randomAccessPointFlag shall be set to ‘0.

[OF=S

NOTE —|]An SL packet with randomAccessPointFlag=1 but with no IPMP messages in it indicates that at the current
time instapt no IPMP messages are required for operation.

7.2.3.2.3] Time Base for IPMP Streams

The timg base associated to an IPMP-stream shall be indicated by suitable means. This shall be done b
means df object clock reference ime stamps in the SL packet headers (see 7.3.2.4) for this stream or b
indicating the elementary stream, from which this IPMP stream inherits the time base (see 7.3.2.3). All tim
stamps ip the SL-packetized IPMP stream refer to this time base.

I <<

An IPMH stream shall adhere to the same time base as the one or more content elementary streams to which
it is asspciated (see'7.2.8). Consequently, an IPMP stream may not be associated to multiple contemt
elementgry streamis\that themselves adhere to different time bases.

7.2.3.2.4] IPMP Decoder Configuration

7.2.3.241 Syntax

class IPMPDecoderConfiguration extends DecoderSpecificInfo : bit(8)
tag=DecSpecificInfoTag {
// IPMP system specific configuration information

}
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7.2.3.24.2 Semantics

2010(E)

An IPMP system may require information to initialize its operation. This information shall be conveyed by

extending the decoderSpecificInfo class as  specified in 7.2.6.7. If

utilized,

IPMPDecoderConfiguration shall be conveyed in the ES_Descriptor declaring the IPMP stream.

7.2.3.2.5 IPMP message syntax and semantics

7.2.3.2.5.1 Syntax

gligned(8) expandable(2?®-1) class IPMP_Message
{
bit (16) IPMPS_Type;
if (IPMPS_Type == 0)
(
bit (8) URLString[sizeOfInstance-2];
)
else (if (IPMPS_Type == O0xXFFFF)
(
bit(16) IPMP_DescriptorIDEX;
IPMP_Data_BaseClass IPMP_ExtendedDatal]
} else {
bit (8) IPMP_datal[sizeOfInstance-21];
}

7.2.3.2.5.2 Semantics

imstances.

IPMPS_Type — The type of the IPMP System, in “Hooks” compliant Terminals as spe
ISO/IEC 14496-1. The values “0x00027 to “0x2000” are reserved for future 1ISO use. A Registration 1
gs designated by ISO/IEC JTC 1, shall assign a unique valid value for this field for a specific IPMH
Tlype. If the IPMP_DescriptorID is “0”, another URL is referenced. This process continues
IPMP_Message With a non-zéro'IPMP_DescriptorID is accessed.

UYrRLString[] - contains”a UTF-8 [6] encoded URL that shall point to the location of g

=

PMP_Message

N H

tream and identifies the recipient(s) of the IPMP_Message.

IPMP_ExtendedData - The IPMP data that is extended from IPMP_Data_BaseClass to be de

The IPMP_Message conveys time-varying IPMP: information for associated IPMP System or IPMP Tool

cified in
Authority,
System
until an

remote

PMP_DescriptorID — this is one of the IPMP_DescriptorIDs in the scope of service of this IPMP

vered to

tllve IPMP tool.

IPMP_data - opaque data to be delivered to the IFMP Tool.

The IPMP_Message is backward compatible with the IPMP_Message of ISO/IEC 14496-1:2001. However, in

order to unambiguously identify the version of the IPMP stream, the ObjectTypeIndication shall
“0x02” for streams complying with this part of the specification. IPMP Streams complyi
ISO/IEC 14496-1 shall use an ObjectTypeIndication of “OxFF” as specified for in 7.2.6.6.2.
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7.2.3.2.6 Extension tags for the IPMP_Data_BaseClass

7.2.3.2.6.1 IPMP_Data_BaseClass

The IPMP_Data_BaseClass is intended to be extended to provide the carriage of ISO defined as well as
user defined IPMP related data.

7.2.3.2.6.2 Syntax

abstraft arigned (8] exXpandablie(2 28-1) Class IPMP_Data_BaseClass:
bit(B) tag=0..255

{
bit (B) Version;
bit (B2)datalD;
// Flields and data extending this message.

7.2.3.2.6(3 Semantics
Version - indicates the version of syntax used in the IPMP Data and shall be set'to “0x01”.

dataID|- used for the purpose of identifying the message. Tools replyifnig directly to a message shall include
the samg dataID in any response.

tag inditates the tag for the extended IPMP data. The exactalues for the extension tags are defined in
ISO/IEC |14496-13.

IPMP data extending from IPMP_Data_BaseClass can.be carried in the following three places:

e |IPMP_Descriptor
e [IPMP_Message defined in ISO/IEC 14496-13 which is subsequently carried in IPMP Stream.

o [Messages defined in ISO/IEC 14496-13 specified to carry messages between IPMP tools.
7.2.4 Qbject Content Information (OCI)

7.24.1 Overview

Audio-vigual objects that-are associated with elementary stream data through an object descriptor may hav
additiond| object contentiinformation attached to them. For this purpose, a set of OCI descriptors is defined i
7.2.6.18.| OCI descriptors may directly be included as part of an object descriptor or ES_Descriptor 4
defined ip 7.2.6.

n S5 O

In order fo,accommodate time variant OCI that is separable from the object descriptor stream, OCI descriptois
may as Wwell’be conveyed in an OCI stream. An OCI stream is referred to through an ES_Descriptor, with th
streamType field set to OCI_Stream. How OCI streams may be aggregated to object descriptors is defined
in 7.2.7.1.3. The structure of the OCI stream is defined in this Subclause.

7.24.2 OCI Streams

7.2.4.21 Structure of the OCI Stream

The OCI stream is an elementary stream that conveys time-varying object content information, termed OCI
events. Each OCI event consists of a number of OCI descriptors.
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7.2.4.2.2 Access Unit Definition

An OCI access unit consists of one or more OCI_Events, as described in 7.2.4.2.5. Access units in OCI
elementary streams shall be labelled and time stamped by suitable means. This shall be done by means of
the related flags and the composition time stamp, respectively, in the SL packet header (see 7.3.2.4). The
composition time indicates the point in time when an OCI access unit becomes valid, i.e., when the embedded
OCI events shall be added to the list of events. Decoding and composition time for an OCI access unit shall

always have the same value.

An access unit may or may not convey or update the complete set of OCI events that are currently valid. In

the latter case, it just modifies the persistent state of the OCI decoder. However, if an access unit coy
mplete set of OCI events valid at a given point in time it shall set the randomAccessPointElag

cket header to ‘1’ for this access unit. Otherwise, the randomAccessPointFlag shall be §etto ‘(.

OTE — An SL packet with randomAccessPointFlag=1 but with no OCI events in it indicates\that at the cuU
instant no valid OCI events exist.

.2.4.2.3 Time Base for OCI Streams

veys the
n the SL

rrent time

he time base associated with an OCI stream shall be indicated by suitable,means. This shall be dope by the

e of object clock reference time stamps in the SL packet headers-(see 7.3.2.4) for this strec
imdicating the elementary stream from which this OCI stream inherits\the time base (see 7.3.2.3)
stamps in the SL-packetized OCI stream refer to this time base.

7.2.4.24 OCI Decoder Configuration

72.4.2.41 Syntax

dlass OCIDecoderConfiguration extends DecoderSpecificInfo : bit(8)
Hag=DecSpecificInfoTag {
const bit(8) wversionLabel = 0x0%y

7.2.4.2.4.2 Semantics

—

decoderSpecificInfo'class as specified in 7.2.6.7. 0OCIDecoderConfiguration shall be corn
the ES_Descriptor,declaring the OCI stream.

ersionLabels~-indicates the version of OCI specification used on the corresponding OCI datg
nly the value{0x01 is allowed; all the other values are reserved.

o<

7.2.4.2.5-.¥OCI_Events syntax and semantics

7.24.2.5.1 Syntax

aligned(8) expandable(22®-1) class OCI_Event {
bit(15) eventID;

bit (1) absoluteTimeFlag;

bit(32) startingTime;

bit(32) duration;

OCI_Descriptor OCI_Descr[l .. 2551;

© ISO/IEC 2010 — All rights reserved
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7.2.4.2.5.2 Semantics

eventID — contains the identification number of the described event that is unique within the scope of this
OCI stream.

absoluteTimeFlag - indicates the time base for startingTime as described below.

startingTime - indicates the starting time of the event in hours, minutes, seconds and hundredth of

seconds. The format is 8 digits, the first 6 digits expressing hours, minutes and seconds with 4 bits each in
binary caded decimal and the last two nyprnqqing hundredth of seconds in hexadecimal ||Qing 8 hits

EXAMPLE — 02:36:45:89 is coded as “0x023645” concatenated with “Ob0101.1001” (89 in binary), resulting
“0x0236459”.

[]

If absoluteTimeFlag is set to zero, startingTime is relative to the object time.\base of th
corresponding object. In that case it is the responsibility of the application to ensure that this bbject time bas|
is conJeyed such that startingTime can be identified unambiguously pNs€e 7.3.2.7).
absoluteTimeFlag is settoone, startingTime is expressed as an absolute valug, refering to wall clog
time.

D

~ = O

—h

durati¢n — contains the duration of the corresponding object in hours, minutes, seconds and hundredth ¢
seconds| The format is 8 digits, the first 6 digits expressing hours, minutes‘and seconds with 4 bits each i
binary cqded decimal and the last two expressing hundredth of seconds in hexadecimal using 8 bits.

>

OCI_Descr[] —an array of one up to 255 OCI_Descriptor classes as specified in 7.2.6.18.2.
7.2.5 Qbject Descriptor Stream

7.2.5.1 | Structure of the Object Descriptor Stream

Similar t the scene description, object descriptors,are transported in a dedicated elementary stream, termed
object descriptor stream. Within such a stream,”it“is possible to dynamically convey, update and remove
completg object descriptors, or their component descriptors, the ES_Descriptors, and IPMP descriptors. Thie
update mechanism allows, for example, to~advertise new elementary streams for an audio-visual object ds
they begome available, or to remove references to streams that are no longer available. Updates are time
stamped|to indicate the instant in time.they take effect.

This Suljclause specifies the structure of the object descriptor elementary stream including the syntax and
semantids of its constituent elements, the object descriptor commands (OD commands).

7.25.2 Access UnitDefinition

An OD dccess unit.consists of one or more OD commands, as described in 7.2.5.5. All OD commands théat

embedded OD commands shall be executed. Decodlng and composmon tlme for an OD access unit shall
always have the same value.

An access unit may not convey or update the complete set of object descriptors that are currently required. In
that case it just modifies the persistent state of the object descriptor decoder. However, if an access unit
conveys the complete set of object descriptors required at a given point in time it shall set the
randomAccessPointFlag in the SL packet header to ‘1’ for this access unit. Otherwise, the
randomAccessPointFlag shall be setto ‘0.

NOTE — An SL packet with randomAccessPointFlag=1 but with no OD commands in it indicates that at the current
time instant no valid object descriptors exist.
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7.2.5.3 Time Base for Object Descriptor Streams

The time base associated to an object descriptor stream shall be indicated by suitable means. This

2010(E)

shall be

done by means of object clock reference time stamps in the SL packet headers (see 7.3.2.4) for this stream or
by indicating the elementary stream from which this object descriptor stream inherits the time base (see

7.3.2.3). All time stamps in the SL-packetized object descriptor stream refer to this time base.

7.2.5.4 OD Decoder Configuration

The thinr‘i' riner\rilr_\i'nr decoder does not rnquirn additional r\nnfiglqui‘ir\n information

7.2.5.5 OD Command Syntax and Semantics

~l

.2.5.5.1 Overview

bject descriptors and their components as defined in 7.2.6 shall always be conyeyed as part of o
D commands specified in this Subclause. The commands describe the_.action to be taken
omponents conveyed with the command, specifically ‘update’ or ‘remove’ ,Each command affect
more object descriptors, ES_Descriptors or IPMP descriptors.

O OO0

7.2.5.5.2 ObjectDescriptorUpdate

7.2.5.5.2.1 Syntax

dlass ObjectDescriptorUpdate extends BaseCommand : bit(8)
ag=0bjectDescrUpdateTag {
ObjectDescriptorBase OD[0 .. 255];

ct

7.2.5.5.2.2 Semantics

Q. —

escriptor is updated, the streams\refered to by the old object descriptor shall be closed and the
bfered to by the new object descriptor may be accessed by the content access procedure (see 7.2.7.

—

bd

OTE - The ES_DescriptorUpdate or ES_DescriptorRemove commands may be used to add or remove
HS_Descriptors of an existing.object descriptor.

(@)

D[] — an array of.object descriptors as defined in 7.2.6.3 and 7.2.6.4. The array shall have any n
ne up to 255 elements.

@]

7.2.5.5.3 .<_ObjectDescriptorRemove

7.2.5:53.1 Syntax

he of the
on the
S one or

he ObjectDescriptorUpdate class conveys a list of new or updated object descriptors. If an object

streams
3.6.2).

individua

imber of

class ObjectDescriptorRemove extends BaseCommand : bit (8)
tag=ObjectDescrRemoveTag {

bit (10) objectDescriptorId[ (sizeOfInstance*8)/10];
}

7.2.5.5.3.2 Semantics

The ObjectDescriptorRemove class renders unavailable a set of object descriptors. The BIFS nodes
associated to these object descriptors shall have no reference any more to the elementary streams that have

© ISO/IEC 2010 — All rights reserved
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been listed in the removed object descriptors. An objectDescriptorID that does not refer to a valid object
descriptor is ignored.

NOTE — It is possible that a scene description node references an OD_ID which does not currently have an associated
OD.
ObjectDescriptorId[] — an array of ObjectDescriptorIDs that indicates the object descriptors that

are removed.

7.25.5.4

ES DescriptorUpdate

7.2.5.5.

class 1}
bit(
ES_D

7.2.5.5.4.2 Semantics

The ES_|
objectl
scope sh

To update the characterstics of an elementary stream, it is required-that its original ES_Descriptor be removed

and the ¢

When ar

under th¢ new IPMP conditions starting at the point in time'that this ES_DescriptorUpdate command become

valid (se

ES_Des

1 Syntax

)S_DescriptorUpdate extends BaseCommand : bit(8) tag=ES_DescrUpdateTag {
10) objectDescriptorId;
escriptor esDescr[l .. 255];

[oX

DescriptorUpdate class conveys a list of new ES_ Descriptors¢for the object descriptor labele
escriptorID. ES Descriptors with ES_IDs that have already been received within the same namie
all be ignored.

hanged ES_Descriptor be conveyed.

[oN

IPMP stream is added, the affected elementary sttreams, as defined in 7.2.8.2, shall be processe

[

> 7.2.5.2).

rriptorUpdate shall not be applied “on object descriptors that have set URL_Flag to

(see 7.26.3).

An elementary stream identified with a«given ES_ID may be attached to more than one object descriptor. All
corresponding ES_Descriptors,~tefering to this ES_ID that are conveyed through eithgr
ES_Des¢riptorUpdate or ObjéctDescriptorUpdate commands shall have identical content.
objectbescriptorID - identifies the object descriptor for which ES_Descriptors are updated. If the
objectDgscriptorID does notyefer to any valid object descriptor, then this command is ignored.

esDescy[] —an array of ES_Descriptors as defined in 7.2.6.5. The array shall have any number of onge
up to 25% elements.

7.2.5.5.5| ‘ES DescriptorRemove

7.2.5.5.51 Syntax

class ES_DescriptorRemove extends BaseCommand : bit(8) tag=ES_DescrRemoveTag {
bit (10) objectDescriptorId;
aligned (8) bit(16) ES_ID[1..255];

28

© ISO/IEC 2010 — All rights reserved


https://standardsiso.com/api/?name=f43cb7874ea7c66bc8333c15505a72d6

ISO/IEC 14496-1:

7.2.5.5.5.2 Semantics

The ES_DescriptorRemove class removes the reference to an elementary stream from a
descriptor and renders this stream unavailable for nodes referencing this object descriptor.

2010(E)

n object

When an IPMP stream is removed, the affected elementary streams, as defined in 7.2.8.2, shall be processed

under the new IPMP conditions starting at the point in time that this ES_DescriptorRemove ¢
becomes valid (see 7.2.5.2).

S_DescriptorRemove shall not be applied on object descriptors that have set URL Fla

ommand

g to "1

(see 7.2.6.3).

bjectDescriptorID - identifies the object descriptor from which ES_Descriptors aré remoyv
bjectDescriptorID does not refer to a valid object descriptor in the same scope, then this command i

O 0

s

bjectDescriptorID. If any of the ES_IDs do not refer to an ES_Descriptor hcUdtrently referenc
AD, then those ES_IDs are ignored. The array shall have any number of one uptg 255 elements.

O

7.2.5.5.6 IPMP_DescriptorUpdate

7.2.5.5.6.1 Syntax
dlass IPMP_DescriptorUpdate extends BaseCommandch i bit(8) tag=IPMP_DescrUpdg

IPMP_Descriptor ipmpDescr[l..255];

7.2.5.5.6.2 Semantics

The IPMP_DescriptorUpdate class eonveys a list of new or updated IPMP_Descript

-

ame scope shall be replaced by the new descriptor.

pdates to an I1PMP_Descriptor shall be propagated at the time this IPMP_DescriptorUpdate
alid (see 7.2.5.2) to alIPMP Systems that refer to this IPMP_Descriptor thrg
PMP_DescriptorPointér (see 7.2.6.13). The handling of the descriptors by the IPMP systern
ormative.

=2 H <

-

PMP_Descriptors remain valid until they are replaced by another IPMP_DescriptorUpdate ¢
r removed.

@]

ijompDeser [] — an array of IPMP_Descriptor as specified in 7.2.6.14.

ed. If the
5 ignored.

S_ID[] — an array of ES_IDs that labels the ES_Descriptors ,10<“be removed from

bd by the

teTag

brs. An

PMP_Descriptor identified by an-IPMP_DescriptorID that has already been received within the same

becomes
ugh an
s is not

ommand

71.25.5.7 IPMP_DescriptorRemove

7.2.5.5.71 Syntax

class IPMP_DescriptorRemove extends BaseCommand : bit(8) tag=IPMP_DescrRemoveTag

{
bit (8) IPMP_DescriptorID[1l..255];

}

© ISO/IEC 2010 — All rights reserved
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7.2.5.5.7.2 Semantics

The IPMP_DescriptorRemove class conveys a list of IPMP_DescriptorsIDs that identify the
IPMP_Descriptors that shall be removed.

The removal of IPMP_Descriptors shall be notified to all IPMP systems at the time this
IPMP_DescriptorRemove becomes valid (see 7.2.5.2). The handling of the descriptors by the IPMP systems
is not normative.

IPMP_DescriptorTD[] -—isalistof TPMP DescriptrorIDs

7.2.5.5.8] ObjectDescriptorExecute

7.2.5.5.811 Syntax

class (QPbjectDescriptorExecute extends BaseCommand : bit(8) tag=
ObjectlhescriptorExecuteTag {

bilt (10) objectDescriptorId| (sizeOfInstance*8)/10];
}

7.2.5.5.812 Semantics
The ObjlectDescriptorExecute class instructs the terminal thatyElementary streams contained therein

shall be [opened as the server will transmit data on one or more of'the streams. Failure by the terminal
comply may result in data loss and/or other undefined behavior.

O

7.2.6 Qbject Descriptor Components

7.2.6.1 Overview

elementary streams and their properties. They.shall always be conveyed as part of one of the OD comman
specified in the previous Subclause. This Subclause defines the syntax and semantics of object descripto
and theirfcomponent descriptors.

[72]

Object descriptors contain various additional descriptors as their components, in order to describe individu(is

[

7.2.6.2 | ObjectDescriptorBase

7.2.6.2.1 Syntax

abstraq¢t class ObjéctDescriptorBase extends BaseDescriptor : bit(8)
tag=[0ObjectDescrTag. .InitialObjectDescrTag] {

// empty. Tosbe filled by classes extending this class.

}

7.2.6.2.2 Semantics
This is an abstract base class for the different types of object descriptor classes defined subsequently. The

term “object descriptor” is used to generically refer to any such derived object descriptor class or instance
thereof.
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7.2.6.3 ObjectDescriptor

7.2.6.3.1 Syntax

class ObjectDescriptor extends ObjectDescriptorBase : bit(8) tag=ObjectDescrTag {
bit (10) ObjectDescriptorID;
bit (1) URL_Flag;
const bit(5) reserved=0bl111.1;
if (URL_Flag) {

bit(8) URLlength:

bit (8) URLstring[URLlengthl];

} else {
ES_Descriptor esDescr[l .. 255];
OCI_Descriptor ociDescr[0 .. 255];
IPMP_DescriptorPointer ipmpDescrPtr[0 .. 255];
IPMP_Descriptor ipmpDescr [0 .. 255];

}

ExtensionDescriptor extDescr[0 .. 255];

Vhen an ObjectDescriptor is used in the OD track of an MP4 file, the ObjectDescrTag is replaced by
(P4 OD Tag.

= <

7.2.6.3.2 Semantics

Tlhe ObjectDescriptor consists of three different parts:

—

O

bjectDescriptorId. Nodes in the scene description use objectDescriptorID to refer to the related
bject descriptor. An optional URLstring indicates that the actual object descriptor resides at @ remote
Ipcation.

he first part uniquely labels the object descriptoriwithin its name scope (see 7.2.7.2.4) by me¥s of an

@]

—

he second part consists of a list of ES\.Descriptors, each providing parameters for a single elementary as
ell as an optional set of object conhtent information descriptors and pointers to IPMP descriptorg for the
contents for elementary stream content described in this object descriptor.

<

—

he third part is a set of optional descriptors that support the inclusion of future extensions as wgll as the
ansport of private data-in a backward compatible way.

—

0]

bjectDescriptordd — This syntax element uniquely identifies the ObjectDescriptor within fits name
cope. The valué 0 is forbidden and the value 1023 is reserved.

(/)]

URL_Flag + a flag that indicates the presence of a URLstring.

i

RLXength — the length of the subsequent URLstring in bytes.

URLstring[] — A stfing with a UTF-8 (ISO/IEC T0646-T) encoded URL that shall point t0 another
ObjectDescriptor. Only the content of this object descriptor shall be returned by the delivery entity upon
access to this URL. Within the current name scope, the new object descriptor shall be referenced by the
objectDescriptorId of the object descriptor carrying the URLstring. On name scopes see 7.2.7.2.4.
Permissible URLs may be constrained by profile and levels as well as by specific delivery layers.

esDescr[] —an array of ES_Descriptors as defined in 7.2.6.5. The array shall have any number of one
up to 255 elements.

ociDescr[] — an array of OCI_Descriptors, as defined in 7.2.6.18.2, that relates to the audio-visual
object(s) described by this object descriptor. The array shall have any number of zero up to 255 elements.
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ipmpDescrPtr[] — an array of IPMP_DescriptorPointer, as defined in 7.2.6.13, that points to the

IPMP_Descriptors related to the elementary stream(s) described by this object descriptor. The array shall
have any number of zero up to 255 elements.

ipmpDescr[] — a list of 1PMP_Descriptors that may be referenced by streams declared in esbescr. The
array shall have any number of zero up to 255 elements. The following scope and usage rules apply:

i. Entries in the ipmpDescr table define IPMP System/Tools that can be referenced by
IPMP_DescriptorPointers located in the OD itself or ESDs declared in this OD.

ii. OD contained IPMP_Descriptors have scope within the given OD only and shall nmLt
be referenced by subsequently declared 10Ds, ODs, streams nor available for updating
via IPMP_DescriptorUpdates.

=

iii. The OD contained IPMP_Descriptors shall not be referenced by d©Bs, ODs g
streams declared in OD declared OD or Scene streams.

extDes¢r[] — an array of ExtensionDescriptors as defined in 7.2.6.16. The _array shall have any
number ¢f zero up to 255 elements.

7.2.6.4 | InitialObjectDescriptor

7.2.6.4.1 Syntax

class JnitialObjectDescriptor extends ObjectDescriptorBase : bit(8)
tag=InjtialObjectDescrTag {

bit ([L0) ObjectDescriptorID;

bit (L) URL_Flag;

bit([l) includeInlineProfilelLevelFlag;

consk bit(4) reserved=0bl111;

if (PRL_Flag) {

bilt (8) URLlength;
bilt (8) URLstring[URLlength];
} elge {
bilt (8) ODProfileLevelIndication;
bilt (8) sceneProfileLevellndication;
bilt (8) audioProfilelLevelIndication;
bilt (8) visualProfileLewvelIndication;
bilt (8) graphicsProfilel.evelIndication;
EJ_Descriptor esDbescr[l .. 255];
O0dI_Descriptor legiDescr [0 .. 255];
IHMP_DescripterPointer ipmpDescrPtr[0 .. 255];
IHMP_Descriptor ipmpDescr [0 .. 255];
IHMP_ToolTid\stDescriptor toolListDescr[0 .. 1];
}
ExtehsionDescriptor extDescr[0 .. 255];

When an InitialObjectDescriptor is used in the OD track in an MP4 file, the InitialObjectDescrTag is replaced
by MP4_10D_Tag.

7.2.6.4.2 Semantics

The InitialObjectDescriptor is a variation of the ObjectDescriptor specified in the previous
Subclause that allows to signal profile and level information for the content refered by it. It shall be used to
gain initial access to ISO/IEC 14496 content (see 7.2.7.3).
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Profile and level information indicated in the InitialObjectDescriptor indicates the profile and level
supported by at least the first base layer stream (i.e. an elementary stream with a streamDependenceFlag
set to 0) in each object descriptor depending on this initial object descriptor.

objectDescriptorId — This syntax element uniquely identifies the TnitialObjectDescriptor within
its name scope (see 7.2.7.2.4). The value 0 is forbidden and the value 1023 is reserved.

URL_Flag - aflag that indicates the presence of a URLstring.

dications take into

ofileley &6 a—Hag—that—if—set—to—one—indi at—the—subseque nt profile
account the resources needed to process any content that might be inlined.

i

RL1ength — the length of the subsequent URLstring in bytes.

URLstring[] — A string with a UTF-8 (ISO/IEC 10646-1) encoded URL that shall point to| another
InitialObjectDescriptor. Only the content of this object descriptor shall benreturned by theg delivery
gntity upon access to this URL. Within the current name scope, the new object descriptor shall be referenced
by the objectDescriptorId of the object descriptor carrying the URLstring. On name scopes see(7.2.7.2.4.
Hermissible URLs may be constrained by profile and levels as well as by specific delivery layers.

DProfileLevelIndication — an indication as defined in Table 3 ofthe object descriptor profile pnd level
bquired to process the content associated with this InitialObjectbDescriptor.

)

Table 3 — ODProfileLevellndication Values

Value Profile Level

0x00 Forbidden -

0x01 Reserved for ISO use (no SL extension) -

0x02-0x7F Reserved for ISO use (Slkiextension) -

0x03-0x7F Reserved for ISO use

0x80-0xFD user private -

OxFE No OD profile-specified -

OxFF No OD capability required -

NOTE — Usage of the value:OXFE indicates that the content described by this InitialObjectDescriptor does not comply
to any OD profile specified in ISO/IEC 14496-1. Usage of the value OxFF indicates that none of the OD profile
capabilities are required for this content. Usage of the value 0x01 also indicates that the SL extension mechanism s
not present .

qceneProfilelévelIndication — an indication as defined in ISO/IEC 14496-11 of the sceme graph
profile and.level required to process the content associated with this InitialObjectDescriptor.

gudioProfilelLevelIndication — an indication as defined in ISO/IEC 14496-3 of the audio profile and
Tvel required to process the content associated with this ITnitialObjectDescriptor.

visualProfileLevelIndication — an indication as defined in ISO/IEC 14496-2 and in Table 4 of the
visual profile and level required to process the content associated with this ITnitialObjectDescriptor.
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Table 4 — visualProfileLevellndication Values

Value Profile Level
0x00-0x7E defined in ISO/IEC 14496-2 Annex G -
Ox7F ISO/IEC 14496-10 Advanced Video Coding -
0x80-0xFD defined in ISO/IEC 14496-2 Annex G -
OxFE no visual profile specified -

YEE novisual canahilitv reauired

L J hd

NOTE 1  Usage of the value 0x7F indicates the use of any profile and level of ISO/IEC 14496-10 AVC. For the real
drofile and level numbers for ISO/IEC 14496-10 refer to the DecoderSpecificInfo.
NOTE 2 Usage of the value OXFE indicates that the content described by this InitialObjectDescriptor does
rfot comply to any visual profile specified in ISO/IEC 14496-2 or -10. Usage of the value OxFF indicates that.none of
the visual profile capabilities are required for this content.

graphi¢sProfileLevelIndication — an indication as defined in ISO/IEC 14496-11 of the graphid
profile and level required to process the content associated with this InitialObjeéc¢tDescriptor.

[

esDescy[] —an array of ES_Descriptors as defined in 7.2.6.5. The array shall have any number of onge
up to 25% elements.

ociDes¢r[] — an array of OCI_Descriptors as defined in 7.2.6.18 that relates to the set of audio-visu
objects that are described by this initial object descriptor. The, atray shall have any number of zero up
255 elements.

ipmpDegcrPtr[] — an array of IPMP_DescriptorPointer, as defined in 7.2.6.13, that points to th
IPMP_Descriptors related to the elementary stream(s)>described by this object descriptor. The array shdl
have any number of zero up to 255 elements.

ipmpDegcr [] — a list of 1PMP_Descriptors-that may be referenced by streams declared in esDescr. The
array shall have any number of zero up to 255.elements. The following scope and usage rules apply:

i. Entries in the ipmpDescr table define IPMP System/Tools that can be referenced by
IPMP_DescriptdbrPointers located in the IOD itself or ESDs declared in this 10D.

D

ii. 10D contained 1PMP_Descriptors have scope within the given IOD only and shall not b
referenced by subsequently declared 10Ds, ODs, streams nor available for updating vi
IPMP. PescriptorUpdates.

[\Y)

[

iii, - Phe 10D contained I1PMP_Descriptors shall not be referenced by I0Ds, ODs, stream
declared in IOD declared OD or Scene streams.

=

toolLis];tDescr — a list of all IPMP tools required for the processing of the content. The array shall have zero
1 element.

extDescr[] — an array of ExtensionDescriptors as defined in 7.2.6.16. The array shall have any
number of zero up to 255 elements.
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7.2.6.5 ES_Descriptor

7.2.6.5.1 Syntax

class ES_Descriptor extends BaseDescriptor : bit(8) tag=ES_DescrTag {

bit(16) ES_ID;
bit (1) streamDependenceFlag;
bit (1) URL_Flag;

bit (1) OCRstreamFlag;
bit(5) streamPriority:

2010(E)

if (streamDependenceFlag)
bit(16) dependsOn_ES_1ID;
if (URL_Flag) {
bit (8) URLlength;
bit (8) URLstring[URLlengthl];
}
if (OCRstreamFlag)
bit(16) OCR_ES_IdJ;
DecoderConfigDescriptor decConfigDescr;
if (ODProfileLevelIndication==0x01) //no SL extension.
{
SLConfigDescriptor slConfigDescr;
}
else // SL extension is possible.
{
SLConfigDescriptor slConfigDescr;

}

IPI_DescrPointer ipiPtr[0 .. 11];
IP_TIdentificationDataSet ipIDS[0 .. 25%1;
IPMP_DescriptorPointer ipmpDescrPtr{0v .. 255];
LanguageDescriptor langDescr[0 ..~255];
QoS_Descriptor gosDescr([0 .. 1];
RegistrationDescriptor regDesanl[0 .. 1];
ExtensionDescriptor extDescn[0 .. 255];

7.2.6.5.2 Semantics

—

he ES_Descriptor cofiveys all information related to a particular elementary stream and has thr
arts.

- T

he first part consists of the ES_ID which is a unique reference to the elementary stream within
cope (see 7.2:/+2.4), a mechanism to describe dependencies of elementary streams within the sco
arent object-descriptor and an optional URL string. Dependencies and usage of URLs are specified

o))

—

he second part consists of the component descriptors which convey the parameters and requireme
lementary stream.

D

ee major

its name
pe of the
in7.2.7.

hts of the

he third part is a set of optional extension descriptors that support the inclusion of future extensions as well

as the transport of private data in a backward compatible way.

ES_ID - This syntax element provides a unique label for each elementary stream within its name scope. The

values 0 and OxFFFF are reserved.
streamDependenceFlag - If set to one indicates that a dependson_ES_ID will follow.
URL_Flag —if setto 1 indicates that a URLstring will follow.

OCRstreamFlag — indicates that an OCR_ES_ID syntax element will follow.
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streamPriority - indicates a relative measure for the priority of this elementary stream. An elementary stream with a
higher streamPriority is more important than one with a lower streamPriority. The absolute values of
streamPriority are not normatively defined.

dependsOn_ES_ID —is the ES_ID of another elementary stream on which this elementary stream depends.
The stream with dependsOn_ES_1ID shall also be associated to the same object descriptor as the current
ES_Descriptor.

URLlength — the length of the subsequent URLstring in bytes.

URLstr]

packetiz¢d stream by name. The parameters of the SL-packetized stream that is retrieved from the URL ar

fully spe
and leve

OCR_ES|
which th
are not p

decConil

slConf1
is differe

in7.2.6.§.

ipiPtr
1pIDS|
Each

255 1P
each ele

ipmpDegcrPtr[] — an array of IPMP_DescriptorPointer, as defined in 7.2.6.13, that points to th

IPMP_D
any num

langDegcr[] — an array of zergJor one LanguageDescriptor structures as specified in 7.2.6.18.6.

indicates
NOTE —
ISO/IEC 1
identifyab

gosDes

Ing[] — contains a UTF-8 (ISO/IEC 10646-1) encoded URL that shall point to the location of an(Sl

[¢)

Cified in this ES_Descriptor. See also 7.2.7.3.3. Permissible URLs may be constrained by profil
s as well as by specific delivery layers.

[¢)

| ID - indicates the ES_ID of the elementary stream within the name scope (see>7.2.7.2.4) from
b time base for this elementary stream is derived. Circular references between elementary streams
ermitted.

figDescr —is @ DecoderConfigDescriptor as specifiedin 7.2.6.6.

=

| gDescr —is an SLConfigDescriptor as specified in 7.2.6.8. If “ODProfileLevelIndicatio
nt from 0x01, it may be an extension of SLConfigDescriptor (i.e.~and extended class) as define

[oN

1 —an array of zero or one IPI_DescrPointer as specifiedin 7.2.6.12.
—an array of zero or more IP_IdentificationbDataSet as specifiedin 7.2.6.9.
ES_Descriptor  shall have either one IPI_DescrPointer or zero up 1o

[dentificationDataSet elements. This-allows to unambiguously associate an IP Identification {
mentary stream.

(=]

D

pscriptors related to the elementary-stream described by this ES_Descriptor. The array shall hav
ber of zero up to 255 elements.

[¢]

—

the language attributed 1o this elementary stream.

Multichannel audio’ streams may be treated as one elementary stream with one ES_Descriptor Ry
4496. In thatscase different languages present in different channels of the multichannel stream are n¢t
e with a LanguageDescriptor.

tr [ ] ='anarray of zero or one QoS_Descriptor as specified in 7.2.6.15.

extDes

] — an array of ExtensionDescriptor structures as specified in 7.2.6.16.

7.2.6.6

7.2.6.6.1

DecoderConfigDescriptor

Syntax

class DecoderConfigDescriptor extends BaseDescriptor : bit(8)
tag=DecoderConfigDescrTag {

bit(
bit(
bit(

8) objectTypelIndication;
6) streamType;
1) upStream;

const bit(l) reserved=1l;
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bit(24) bufferSizeDB;

bit(32) maxBitrate;

bit (32) avgBitrate;

DecoderSpecificInfo decSpecificInfol[0 .. 117;

profilelLevelIndicationIndexDescriptor profileLevelIndicationIndexDescr

[0..255];
}

7.2.6.6.2 Semantics

he DecoderConfigDescriptor provides information about the decoder type and the required| decoder
resources needed for the associated elementary stream. This is needed at the receiving terminat'to determine
hether it is able to decode the elementary stream. A stream type identifies the category of.the strepm while
the optional decoder specific information descriptor contains stream specific informationdor the set hp of the
decoder in a stream specific format that is opaque to this layer.
dbjectTypeIndication — an indication of the object or scene description type that needs to be supported
by the decoder for this elementary stream as per Table 5.
Table 5 — objectTypelndication Values

Value ObjectTypeIndication Description

0x00 Forbidden

0x01 Systems ISO/IEC 14496-1 2

0x02 Systems ISO/IEC 14496-1 °

0x03 Interaction Stream

0x04 Systems ISO/IEC 14496-1-Extended BIFS Configuration

0x05 Systems ISO/IEC 14496-1 AFX d

0x06 Font Data Stream

0x07 Synthesized Texture Stream

0x08 Streaming(Text Stream

0x09-0x1F reserved)for ISO use

0x20 Visual ISO/IEC 14496-2 °©

0x21 Visual ITU-T Recommendation H.264 | ISO/IEC 14496-10 f

0x22 Parameter Sets for ITU-T Recommendation H.264 | ISO/IEC 14496-10

0x23-0x3F reserved for ISO use

0x40 Audio ISO/IEC 14496-3 °

0x41-0x5F reserved for ISO use

0x60, Visual ISO/IEC 13818-2 Simple Profile

06 Visual ISO/IEC 13818-2 Main Profile

0x62 Visual ISO/IEC 13818-2 SNR Profile

0x63 Visual ISO/IEC 13818-2 Spatial Profile

Qx64 Visual ISQ/EC 13818-2 High Profile

0x65 Visual ISO/IEC 13818-2 422 Profile

0x66 Audio ISO/IEC 13818-7 Main Profile

0x67 Audio ISO/IEC 13818-7 LowComplexity Profile

0x68 Audio ISO/IEC 13818-7 Scaleable Sampling Rate Profile

0x69 Audio ISO/IEC 13818-3

Ox6A Visual ISO/IEC 11172-2

0x6B Audio ISO/IEC 11172-3

0x6C Visual ISO/IEC 10918-1

0x6D reserved for registration authority i
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Value ObjectTypeIndication Description
Ox6E Visual ISO/IEC 15444-1

Ox6F - Ox9F reserved for ISO use

0xAO - OxBF reserved for registration authority i

0xCO - OxEO user private

OxE1 reserved for registration authority i

OxE2 - OXxFE user private

OxFF no object type specified h

a

This type is used for all 14496-1 streams unless specifically indicated to the contrary. Scene Description
scenes, which are identified with StreamType=0x03, using this object type value shall use the BIFSConfig
specified in ISO/IEC 14496-11.

®  This object type shall be used, with StreamType=0x03, for Scene Description streams that use the

BIFSv2Config specified in ISO/IEC 14496-11. Its use with other StreamTypes is reserved.

°  This object type shall be used, with StreamType=0x03, for Scene Description streams thatpuse the

BIFSConfigEx specified in 7.2.6.7 of this specification. Its use with other StreamTypes is reserved.

¢ This object type shall be used, with StreamType=0x03, for Scene Description streams_that use the

AFXConfig specified in 7.2.6.7 of this specification. Its use with other StreamTypes is reserved.

e

Includes associated Amendment(s) and Corrigendum(a). The actual object types are defined in
ISO/IEC 14496-2 and are conveyed in the DecoderSpecificinfo as specified in ISO/IEC 14496-2, Annex K.

f Includes associated Amendment(s) and Corrigendum(a). The actual objectitypes are defined in ITU-T

Recommendation H.264 | ISO/IEC 14496-10 and are conveyed in the DecoderSpecificinfo as specified in this
amendment, 1.2.

9 Includes associated Amendment(s) and Corrigendum(a). The <4actual object types are defined in

ISO/IEC 14496-3 and are conveyed in the DecoderSpecificinfo as«specified in ISO/IEC 14496-3 subpart 1
subclause 6.2.1.

n Streams with this value with a StreamType indicating a systems stream (values 1,2,3, 6, 7, 8, 9) shall be

treated as if the ObjectTypelndication had been set to 0x01.

The latest entries registered can be found at http://www:mp4ra.org/object.html.

When th
contain ¢
Visual |9
carried ir

When th
contain @
in Visual
carried ir

NOTE
ISO/IEC 1

stream]

e objectTypelndication value is 0x6C\(Visual ISO/IEC 10918-1, which is JPEG) the stream m3g
ne or more Access Units, where phé"Access Unit is defined to be a complete JPEG (as defined i
O/IEC 10918-1). Note, that timing“and other Access Unit and packetization information is to b

the transport layer such as the e MPEG-4 Sync Layer.

b objectTypelndication value'is Ox6E (Visual ISO/IEC 15444-1, which is JPEG 2000) the stream m3g
ne or more Access Units, where one Access Unit is defined to be a complete JPEG 2000 (as define
ISO/IEC 15444-1).‘Note, that timing and other Access Unit and packetization information is to b

the transport layersuch as the MPEG-4 Sync Layer.

The format defined in ISO/IEC 15444-3 is preferred for the storage of JPEG 2000 sequences in file format of th

4496-12.family, including MP4.

'vpé & conveys the type of this elementary stream as per Table 6.

O << [C=

[¢]
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Table 6 — streamType Values

streamType value Stream type description

0x00 Forbidden

0x01 ObjectDescriptorStream (see 7.2.5)

0x02 ClockReferenceStream (see 7.3.2.5)

0x03 SceneDescriptionStream (see ISO/IEC 14496-11)
0x04 VisualStream

0x05 AudioStream

0x06 MPEG7Stream

0x07 IPMPStream (see 7.2.3.2)

0x08 ObjectContentinfoStream (see 7.2.4.2)
0x09 MPEGJStream

O0x0A Interaction Stream

0x0B IPMPToolStream (see [ISO/IEC 14496-13])
0x0C - Ox1F reserved for ISO use

0x20 - 0x3F user private

YpStream - indicates that this stream is used for upstream information.

HufferSizeDB —is the size of the decoding buffer for this eleméntary stream in byte.

=

axBitrate — is the maximum bitrate in bits per second of this elementary stream in any time window of
ne second duration.

@)

gvgBitrate - is the average bitrate in bits per second of this elementary stream. For streams witH variable
bitrate this value shall be set to zero.

decspecificInfo[] - an array of zero*Qr'one decoder specific information classes as specified in|7.2.6.7.

HrofileLevelIndicationIndexDescr [0..255] —an array of unique identifiers for a set of profile and
I¢vel indications as carried in the ExtensionProfileLevelDescr definedin 7.2.6.19.

7.2.6.7 DecoderSpecificinfo

7.2.6.7.1 Syntax

Q

bstract class DecoderSpecificInfo extends BaseDescriptor : bit(8)
ag=DecSpecificInfoTag

ct

// empty. To be filled by classes extending this class.

7.2.6.7.2 Semantics

The decoder specific information constitutes an opaque container with information for a specific media decoder.
The existence and semantics of decoder specific information depends on the values of
DecoderConfigDescriptor.streamType and DecoderConfigDescriptor.objectTypeIndication.

For values of DecoderConfigDescriptor.objectTypeIndication that refer to streams complying

with ISO/IEC 14496-2 the syntax and semantics of decoder specific information are defined in Annex K of that
part.
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For values of DecoderConfigDescriptor.objectTypeIndication that refer to streams complying
with ISO/IEC 14496-3 the syntax and semantics of decoder specific information are defined in subpart 1,

subclaus

e 1.6 of that part.

For values of DecoderConfigDescriptor.objectTypeIndication that refer to scene description
streams the semantics of decoder specific information is defined in ISO/IEC 14496-11.

For values of DecoderConfigDescriptor.objectTypeIndication that refer to streams complying with
ISO/IEC 13818-7 the decoder specific information consists of an ,adif header()* and an access unit is a

.faw_dat

_block()* as defined in ISO/IFC 13818-7

For valugs of DecoderConfigDescriptor.objectTypeIndication that refer to streams complying with

ISO/IEC
containe
defined i

For valu
with ISO

class |
tag=De
int (
int (
int (
int (

with

headerl]l
of the im

Xdensif

numComy
or 3.

For valu
the deco

class T
bil
bil
b

}

11172-3 or ISO/IEC 13818-3 the decoder specific information is empty since all necessary!data
1 in the bitstream frames itself. The access units in this case are the ,frame()“ bitstream element as
n ISO/IEC 11172-3.

es of DecoderConfigDescriptor.objectTypelIndication that refer to istreams complyin
IEC 10918-1, the decoder specific information is:

[PEG_DecoderConfig extends DecoderSpecificInfo : bit(8)
[ SpecificInfoTag {

16) headerLength;

16) Xdensity;

16) Ydensity;

B) numComponents;

Llength —indicates the number of bytes to skipfrom the beginning of the stream to find the first pixs
age.

vy and Ydensity — specify the pixel.aspect ratio.

onents — indicates whether the image has Y component only or is Y, Cr, Cb. It shall be equal to

ps of DecoderConfigDescriptor.objectTypelIndication that refer to interaction stream
Her specific information-is:

JTConfig extfends DecoderSpecificInfo : bit(8) tag=DecSpecificInfoTag {
t(8) devicéNamelength;

t (8) dewl{ceName [deviceNamelength];

t (8) devSpecInfol[sizeOfInstance - deviceNamelength - 1];

with

S
S

174

L

—

Py

deviceNameLength —indicates the number of bytes in the deviceName field

deviceName —indicates the name of the class of device, which allows the terminal to invoke the appropriate
interaction decoder.

devSpecInfo —is a opaque container with information for a device specific handler.

For values of DecoderConfigDescriptor.objectTypeIndication that refers to extended BIFS
configuration (0x04), the decoder specific information is:

40
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class BIFSConfigEx extends DecoderSpecificInfo : bit (8) tag = DecSpecificInfoTag

{
ExtendedBIFSConfig extBIFSConfig;

}

abstract aligned(8) expandable (..) class ExtendedBIFSConfig : bit (8) tag =
0x01..0xFF {

//empty. To be filled by classes extending this class.
}

he class BIFSConfigEx contains an ExtendedBIFSConfig. ExtendedBIFSConfig is the base|class for

w classes ment to hold decoder specific info. With this approach, new BIFS streams will haye.stregmType 3
nd objectTypelndication 0x04, but will use decoder configuration depending onpthé tag of the
xtendedBIFSConfig.

or values of DecoderConfigDescriptor.objectTypeIndication that refers<to AFX streamjs (0x05),
the decoder specific information is:

lass AFXConfig extends DecoderSpecificInfo : bit(8) tagsbécSpecificInfoTag {
AFXExtDescriptor afxext;

QO

bstract class AFXExtDescriptor extends BaseDescriptor : bit(8) tag = 0..1(00

Q)

NFXExtDescriptor is an abstract class used as a placeholder for an optional DecoderSpecificinfp defined
m table "DecoderSpecificinfo for AFX streams" in ISO/IEC 14496-16. The tag refers to a specjfic node
compression scheme as defined in table "AFX objectCode" in ISO/IEC 14496-16.

Hor values of DecoderConfigDescriptor.@bjectTypeIndication that refer to streams cpmplying
with ISO/IEC 15444-1, the decoder specific information is:

lass JPEG2000_DecoderConfig extends DecoderSpecificInfo : bit(8)
ag=DecSpecificInfoTag {
int (32) height;

a0

int (32) width;
int (16) nc;
int (8) BPC;
int(8) C;

int (8) UnkC;
int (8) IPR;

—

he definition of the fields is extracted from ISO/IEC 15444-1 and is formulated as follows:

Helight: Image area height. The value of this parameter indicates the height of the image area. Thjs field is
sfored as a 4-byfe big endian unsigned Integer.

width: Image area width. The value of this parameter indicates the width of the image area. This field is
stored as a 4-byte big endian unsigned integer.

nc: Number of components. This parameter specifies the number of components in the codestream and is
stored as a 2-byte big endian unsigned integer. The value of this field shall be equal to the value of the Csiz
field in the SIZ marker in the codestream.

BPC: Bits per component. This parameter specifies the bit depth of the components in the codestream, minus
1, and is stored as a 1-byte field.

© ISO/IEC 2010 — Al rights reserved 41


https://standardsiso.com/api/?name=f43cb7874ea7c66bc8333c15505a72d6

ISO/IEC 14496-1:2010(E)

C: Compression type. This parameter specifies the compression algorithm used to compress the image data.
The value of this field shall be 7. It is encoded as a 1-byte unsigned integer. Other values are reserved for ISO

use.

unkC: Colourspace Unknown. This field specifies if the actual colourspace of the image data in the
codestream is known. This field is encoded as a 1-byte unsigned integer. Legal values for this field are 0, if
the colourspace of the image is known and correctly specified in the Colourspace Specification boxes within
the file, or 1, if the colourspace of the image is not known. A value of 1 will be used in cases such as the
transcoding of legacy images where the actual colourspace of the image data is not known. In those cases,

while the
respect
Values o

IPR: Intq
informati
contain &
box as d
The set

setting u
header b

7.2.6.8

This des
of this de

7.2.6.9

7.2.6.9.1

abstra

: |bit (8) tag=ContentIdentDescrTayg..SupplContentIdentDescrTag

{
// e
}

7.2.6.9.2
This clas

A descri
the class

7.2.6.10

r interpretation meth ified in the file may not rately reproduce the im with
o0 some original, the image should be treated as if the methods do accurately reproduce the imagg.
ther than 0 and 1 are reserved for ISO use.

llectual Property. This parameter indicates whether this JP2 file contains intellectual property righfs
bn. If the value of this field is 0, this file does not contain rights information, and thus théfile does ngt
n IPR box. If the value is 1, then the file does contain rights information and thus does,¢ontain an IPR
efined in 1.6. Other values are reserved for ISO use.

of parameters defined above may all be extracted from the JP2 header bex“and are informal fq
p the JPEG 2000 decoder. However, if any conflict occurs with parameters from the JPEG 2000
ox in the Access Unit, the later have precedence.

=

SLConfigDescriptor

Criptor defines the configuration of the sync layer header fordhis’elementary stream. The specificatio}
scriptor is provided together with the specification of the sync layer in 7.3.2.3.

]

IP_ldentificationDataSet

Syntax

't class IP_TdentificationDataSet extends BaseDescriptor

hpty. To be filled by classes extending this class.

Semantics

s is an abstract base class that is extended by the descriptor classes that implement IP identification.
btor that allows‘to aggregate classes of type IP_ldentificationDataSet may actually aggregate any (
es that extend IP_ldentificationDataSet.

=h

ContentldentificationDescriptor

7.2.6.10.

1 _Syntax

class ContentIdentificationDescriptor extends IP_IdentificationDataSet
: bit(8) tag=ContentIdentDescrTag

{

const bit(2) compatibility=0;

bit (1) contentTypeFlag;

bit (1) contentIdentifierFlag;
bit (1) protectedContent;
bit(3) reserved = 0blll;

if (contentTypeFlag)

bit (8) contentType;
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if (contentIdentifierFlag) {
bit (8) contentIdentifierType;
bit(8) contentIdentifier[sizeOfInstance-2-contentTypeFlagl];

7.2.6.10.2 Semantics

The content identification descriptor is used to identify content. All types of elementary streams carrying

gta. Mtp ontent intfication descriptors ma be ssociated t ' emer ta .Sc'rl'lﬁggg
descriptors shall never be detached from the ES_Descriptor.

dompatibility — must be setto 0.

dontentTypeFlag — flag to indicate if a definition of the type of content is available,
dontentIdentifierFlag — flag to indicate presence of creation ID.

drotectedContent - if set to one indicates that the elementary-”streams that refer| to this

P_ldentificationDataSet are protected by a method outside the scope of ISO/IEC 14496. The behavjor of the
terminal compliant with the ISO/IEC 14496 specifications when processing such streams is undefined

dontentType - defines the type of content using one of the values specified in Table 7.

Table 7 — contentType Values

Audio-visual

Book

Serial

Text

Item or Contribution (e.d. article in book or serial)
Sheet music

Sound recording or music video
Still Picture

Musical W-ork

9-254 Reserved for ISO use

255 Others

(N |D|WIN|=|O

QO

ontentIdentifierType - defines a type of content identifier using one of the values spgcified in
able 8.

—

Table 8 — contentldentifierType Values

0 ISAN International Standard Audio-Visual Number
1 ISBN International Standard Book Number

2 ISSN International Standard Serial Number

3 SICI Serial Item and Contribution Identifier

4 BICI Book Iltem and Component Identifier

5 ISMN International Standard Music Number

6 ISRC International Standard Recording Code

7 ISWC-T International Standard Work Code (Tunes)
8 ISWC-L International Standard Work Code (Literature)
9 SPIFF Still Picture ID

10 DOI Digital Object Identifier

11-255 Reserved for ISO use
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contentIdentifier - international code identifying the content according to the preceding
contentIdentifierType.

7.2.6.11

7.2.6.11.

SupplementaryContentldentificationDescriptor

1 Syntax

class SupplementaryContentIdentificationDescriptor extends
IP_TIdentificationDataSet : bit(8) tag= SupplContentIdentDescrTag

{
bit(
bit(
bit(
bit(
bit(

7.2.6.11.

The supplementary content identification descriptor is used to provide extensible€lidentifiers for content that an

qualified
one elen

languad
code of {

suppler
suppler

suppler
may be

suppler
suppler

suppler

associated to the preceding supplementaryContentIdentifierTitle.

7.2.6.12

7.2.6.12.

class
bit(

IPI_DescCrPointer extends BaseDescriptor : bit(8) tag=IPI_DescrPointerTag {

4) languageCode;

) supplContentIdentifierTitleLength;

) supplContentIdentifierTitle[supplContentIdentifierTitleLength];
) supplContentIdentifierValueLength;

)

D
B
B
3
B) supplContentIdentifierValue[supplContentIdentifierValueLengtli};

2 Semantics

[¢]

by a language code. Multiple supplementary content identification descriptors may be associated t
entary stream. These descriptors shall never be detached from the ES_Descriptor.

[©)

e code — This 24 bits field contains the 1SO 639-2:1998<bibliographic three character languag
he language of the following text fields.

[¢)

hentaryContentIdentifierTitleLength —:(indicates the length of the subsequent
hentaryContentIdentifierTitle in bytes.

hentaryContentIdentifierTitle — identifies the title of a supplementary content identifier that
sed when a numeric content identifier (see7.2.6.11) is not available.

hentaryContentIdentifiervValuelLength — indicates the length of the subsequent
hentaryContentIdentifiervValue in bytes.

=

hentaryContentIdentifiervalue — identifies the value of a supplementary content identifg

IPI_DescrPointer,

1 Syntax

16 )\ TPI_ES_Id;

}

7.2.6.12.

2 Semantics

The IPI_DescrPointer class contains a reference to the elementary stream that includes the
IP_IdentificationDataSets that are valid for this stream. This indirect reference mechanism allows to

convey

such descriptors only in one elementary stream while making references to it from any

ES_Descriptor that shares the same information.
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ES_Descriptors for elementary streams that are intended to be accessible regardless of the availability of a
referred stream shall explicitly include their IP_TIdentificationDataSets instead of using an
IPI_DescrPointer.

IPI_ES_Id - the ES_ID of the elementary stream whose ES_Descriptor contains the IP Information valid

for this elementary stream. If the ES_Descriptor for IPI_ES_Id is not available, the IPI status of this
elementary stream is undefined.

7.2.6.13 IPMP_DescriptorPointer

7.2.6.13.1 Syntax

lass IPMP_DescriptorPointer extends BaseDescriptor :
it (8) tag = IPMP_DescrPtrTag

o0

bit (8) IPMP_DescriptorID;

if (IPMP_DescriptorID == 0xff) {
bit (16) IPMP_DescriptorIDEX;
bit(16) IPMP_ES_ 1ID;

7.2.6.13.2 Semantics
Tlhe IPMP_DescriptorPointer appears in the ipmpDegePtr section of an OD or ESD structures
Tlhe presence of this descriptor in an object descriptor indicates that all streams referred to by embedded

HS_Descriptors are subject to protection and.management by the IPMP System or IPMP Tool spgcified in
the referenced IPMP_Descriptor.

—

he presence of this descriptor in an, ES_Descriptor indicates that the stream associated with this
escriptor is subject to protection and,management by the IPMP System or IPMP Tool specifigd in the
pferenced IPMP_Descriptor

= Q.

Tlhe IPMP_DescriptorPointer supports the ability to identify which specific IPMP stream or str¢gams the
PMP tools declared in the eorresponding IPMP_Descriptor, identified by the ITPMP_DescriptorIDEx,
ish to receive. Multiple-lPMP tools may receive updates from the same stream.

< —

=

PMP_Descripta@zID is the ID of the IPMP_Descriptor being referred to. The bit (8) field is t¢ support
ackward compatibility, for which support for extended IPMP stream association is not provided for.

jox

-

PMP_DegCriptorIDEx is the ID of the IPMP_Descriptor being referred to. The bit (16) field|refers to
xtension-defined IPMP_Descriptors and also supporting the extended IPMP stream association.

D

IPMB_ES_1ID is the id of an IPMP stream that may carry messages intended to the tool pointed to by
IPMP_DescriptorlDEx. In case more than one TPMP siream is needed to feed the TPMP tool, several
IPMP_DescriptorPointer can be given with the same IPMP_DescriptorIDEx and different
IPMP_ES_ID. If the I1PMP_ES_1ID is null, it means the IPMP tool does not require an IPMP stream. A value of
2M6-1 for IPMP_ES_ID indicates that this field should be ignored, meaning that the tool pointed to by
IPMP_DescriptorIDEx may receive messages from any IPMP stream within the presentation.

The list of IPMP streams identified by occurrences of the I1pPMP_ES_ 1D field (with a value different than 2416-
1) for a single IPMP DescriptorIDEx is exhaustive: the IPMP tool identified by the
IPMP_DescriptorIDEx may not receive messages from any other IPMP streams than the ones identified in
this list. In order to facilitate editing, the IPMP_DescriptorPointer must be modified when stored in a file:

© ISO/IEC 2010 — All rights reserved 45


https://standardsiso.com/api/?name=f43cb7874ea7c66bc8333c15505a72d6

ISO/IEC 14496-1:2010(E)

the 1PMP_ES_1ID field must be replaced with the corresponding index in the OD track’s ‘mpod’ table as
defined in ISO/IEC 14496-14.

7.2.6.14 IPMP Descriptor

7.2.6.14.1 Syntax

class IPMP_Descriptor () extends BaseDescriptor : bit(8) tag = IPMP_DescrTag
{

bift8—TPMP—DescriptorTD;
unligned int (16) IPMPS_Type;
1f| (IPMP_DescriptorID == 0xFF && IPMPS_Type == OxXFFFF) {
bit(16) IPMP_DescriptorIDEX;
bit(128) IPMP_ToolID;
bit(8) controlPointCode;
if (controlPointCode > 0x00)
bit (8) sequenceCode;
IPMP_Data_BaseClass IPMPX_ datall];
}
elg¢e 1if (IPMPS_Type == 0)
bit(8) URLString[sizeOfInstance-3];
elge
bit (8) IPMP_datal[sizeOfInstance-3];

7.2.6.142 Semantics

—

The IPMP_Descriptor carries IPMP information for one or more IPMP System or IPMP Tool instances. |l
shall als¢ contain optional instantiation information for one*or more IPMP Tool instances.

IPMP_D¢scriptors are conveyed in either initial_object descriptors, object descriptors or object descriptq
streams |via IPMP_DescriptorUpdate commands. Multiple definitions of the same IPMP_Descripto
within a ingle IPMP_DescriptorUpdate command or a single decoder specific information structure fq
an IPMH stream are not allowed. The behavior in such a situation is undefined. Note that, however, a
IPMP_D¢scriptor may be modified/updated through subsequent IPMP_DescriptorUpdate command
received| in the OD stream. IPMP_Descriptors shall be referenced by object descriptors ¢
ES_Des¢riptors, using IPMP_DegcriptorPointer.

= 0 35S K s

IPMP_D¢scriptorID - a‘unique ID for this IPMP_Descriptor within its name scope. Values of “0x00["
and “0xFr” are forbidden in the case of signaling an extension descriptor. The scope of the
IPMP_Dg¢scriptorID).is suggested to be the same as the OD, or IOD in which is it containeI.
IPMP_D¢scriptoxr D is for use in systems conforming to the previous definition as well as a signal
indicating the use.of TPMP_DescriptorIDEx for IPMP extensions.

Note 1: Altheugh it is possible to implement an application supporting both the use of IPMP protection schemes defingd
through the-use of IPMP Descriptors some of which contain IPMP DescriptorID and some of which contain
IPMP_DescriptorIDEx to protect separate streams, the behavior of the association of a single stream to both types of
IPMP_Descriptors is undefined.

IPMP_DescriptorIDEx - a unique ID for this IPMP_Descriptor within its name scope. Values of
*0x0000” and “0xFFFF" are forbidden. The scope of the IPMP_DescriptorIDEx is suggested to be the
same as the OD, or IOD in which is it contained.

IPMP_ToolID —the IPMP_Tool1ID of the IPMP Tool described by this IPMP_Descriptor. A zero, “0” value
does not correspond to an IPMP Tool but is used to indicate the presence of a URL.
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URLString[] - contains a UTF-8 encoded URL that shall point to the location of a remote
IPMP_Descriptor. If the IPMPS_Type of this IPMP_Descriptor is 0, another URL is referenced.
This process continues until an IPMP_Descriptor with a non-zero IPMPS_Type is accessed.

controlPointCode — specifies the IPMP control point at which the IPMP Tool resides, and is one of the
following values:

controlPointCode Description
0x00 No control point
0x01 Control Point between the decode buffer and the decoder. This is between

the decode buffer and class loader for MPEG-J streams.

0x02 Control Point between the decoder and the composition buffer.
0x03 Control Point between the composition buffer and the compositor.
0x04 BIFS Tree

0x05-0xDF ISO Reserved

OxEOQ-OxFE User defined

OxFF Forbidden

Note 2: The only difference between receiving composition units befofe the CB and after the CB in the MPEG-4 Systems
decoder model is the order in which the units are received when thé@associated DTS is different from the CTS; ir] this case
the decoding order is different from the composition order. For example, suppose that a watermark payload is gmbedded
in more than a single video frame; if the watermark payload*was embedded in decoding order, it has to be|extracted
before the CB; instead, if it was embedded in composition grder, it has to be extracted after the CB.

Note 3: For streams of type “Ox01”, ObjectDescriptor and of type “0x02”, ClockReferenceStreaf, only a
dontrolPointCode of “0x00”, “Ox01” or the range\“OXE0-OXFE” are meaningful.

dequenceCode - The higher the sequencecode, the higher the sequencing priority of the IPMP Toollinstance
gt the given control point. Thus the todbwith the highest sequenceCode for a given control point of a given
sfream shall process data first for_that control point for that stream. Two tools shall not have the same
sequence number at the same control point for the same stream.
IPMPX_data - The IPMP-data that is extended from IPMP_Data_BaseClass, for the given IPMP fool.

IpMP_data - Data®f unspecified format.
7.2.6.14.3 IPMP.Tool List Specification
Hor each toal, this includes

1\ 'IPMP Tool Identifier
— 2. OptiomatParametric Description of the T oot

3. Alternative Tools to the given Tool, any one of which replace the others without loss of functionality.

The Tool List shall be in the 10D, in an IPMP_ToolListDescriptor. Binary IPMP Tools are carried in
separate elementary streams associated with the IOD. The specification of the syntax for the Tool List is as
follows.

The IPMP_ToolListDescriptor conveys the list of IPMP tools required to access the content associated

with the ITnitialObjectDescriptor in which it is described, and may include a list of alternate IPMP tools
or parametric descriptions of tools required to access the content.
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7.2.6.14.

3.1 IPMP_ToolListDescriptor

This Subclause defines syntax and semantics for the carriage of a list of IPMP Tools required for the
processing of the presentation.

7.2.6.14.

311 Syntax

class IPMP_ToolListDescriptor extends BaseDescriptor :

bit(
{

8) tag= IPMP_ToolsListDescrTag

IPMP

}
7.2.6.14,

IPMP_T

7.2.6.14,

The IPM
for the IF
authority|
tool for
represen
tool), un
shall be
values. §
terminal,

| Tool ipmpTool[0 .. 25571;

3.1.2 Semantics

ol — a class describing a logical IPMP Tool required to access the content.

3.2 IPMP_Tool

P Tool Identifier (or IPMP_Tool1ID) is 128-bits long, and shall contain a@Unique identification numbgr
PMP Tool. A registration authority for IPMP Tools that use a uniqueBJis required. The registration
shall maintain an optional association of the download URLSs for varieus implementations of the given
various platforms. These platforms will be described to adequate detail using a structured
tation. The IPMP_ToolID identifies a specific IPMP Tool (n6tya specific implementation of such ja
ess in the reserved range for parametrically defined tools. ‘Currently assigned 16-bit IPMPS_Typefs
directly mapped to a 128-bit ID by prepending with 112 zero bits; the RA will be initialized with such
pecific values within this 128-bit space are reserved for indicating parametric tools, the bitstream, thie
and other special addresses. These values shall notie assigned to registered Tools.

Table 9 — Valuesof IPMP_ToollD

7.2.6.14.

IPMP_ToollD Semantics
0x0000 Forbidden
0x0001 Content
0x0002 Terminal
0x0003 - 0x2000 Reserved for ISO use
0x2001 - OxFFFE Carry over from 14496-1 RA
0x10000 - Ox100FF Parametric Tools or Alternative Tools
0x100FF —2*128-2 Open for registration
2M28% Forbidden
3-2-+—Syntax

class IPMP_Tool extends BaseDescriptor

bit(
{

bit(

bit(

bit(

cons

if(d

8) tag= IPMP_ToolTag

128) IPMP_ToolID;
1) isAltGroup;

1) isParametric;

t bit(6) reserved=0b0000.00;

sAltGroup) {

bit (8) numAlternates;
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bit(128) specificToolID[numAlternates];
}
if (isParametric)

IPMP_ParamtericDescription toolParamDesc;
ByteArray ToolURLI[];

7.2.6.14.3.2.2 Semantics

ach instance of Class IPMP_Tool identifies one IPMP Tool that is required by the Terminal tosConsume
the Content. This Tool shall be specified either as a unique implementation, as one of a list of alternatives, or
through a parametric description.

unique implementation is indicated by the isAltGroup and isParametric fields(both set tq zero. In
this case, the IPMP_ToolID shall be from the range reserved for specific implementations of an IRMP Tool
nd shall directly indicate the required Tool.

In all other cases, the IPMP_ToolID serves as a Content-specific abstraction for an IPMP Tool ID pince the
ctual IPMP Tool ID of the Tool is not known at the time of authoring the,'Content, and will deperld on the
erminal implementation at a given time for a given piece of Content.

parametric description is indicated by setting the isParametrie’ field to one. In this case, the [Terminal
all select an IPMP Tool that meets the criteria specified in thefollowing parametric description. In ris case,
e IPMP_ToolID shall be from the range reserved for Parametric Tools or Alternative Tools. The actual
PMP Tool ID of the Tool that the terminal implementation selects to fulfill this parametric description jis known
nly to the Terminal. All the Content, and other tools,”will refer to this Tool, for this Content| via the
PMP_ToolID specified. Note, this is not for message‘@ddressing.

H O —= -~

list of alternative Tools is indicated by setting;the isaltGroup flag to "1”. The subsequent spegific Tool
Ds indicate the Tools that are equivalent alternatives to each other. If the isParametric field is a|so set to
ne, any Tool that is selected under the cenditions for parametric tools (as discussed in the paragraph above)
hall be considered by the Terminal to*be another equivalent alternative to those specified via spegific Tool
Ds. The Terminal shall choose one-fram these equivalent alternatives at its discretion. The actual IRMP Tool
D of this Tool is known only to the Terminal.

_——0 0 = T

IPMP_ToolID — the identifierof the IPMP Tool, as discussed above.
ilsAltGroup — if set to/one, this IPMP_Tool contains a list of alternate IPMP Tools.
rlumAlternates.=<the number of alternative IPMP Tools specified in IPMP_Tool.

gpecificT&ed ID — an array of the IDs of specific alternative IPMP Tools that can allow consumptipon of the
content.

ilsPaxametric - IPMP_Tool contains a parametric description of an IPMP Tool. In this case,
PMP_ToolID is an identifier for the parametrically described IPMP Tool, and the Terminal shall route
information specified in the bitstream for TPMP_Too1 1D to the specific IPMP Tool instantiated by the terminal.

ToolURL — An array of informative URLs from which one or more tools specified in IPMP_Tool may be
obtained in a manner defined outside the scope of these specifications.

7.2.6.14.3.3 IPMP_ParametricDescription

Using a parametric description, the content provider can now describe what type of IPMP tool is required to
playback the content, instead of using fixed tool IDs. For example, the content provider can specify that an
AES tool, with block size of 128 bits is required to decrypt video stream. The IPMP terminal, upon receiving
such description specifying this tool, can then choose an optimised AES tool from the embedded tools.
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This Subclause contains an illustration of the hierarchy that a parametric description would follow. It does not
attempt to define any specific scheme for any specific Tool type. We anticipate that only a basic framework
will appear in the current version of the specification, and enhancements to the same will be left for future
addendums and/or versions.

1. Optional comment
Version of parametric description syntax
3. Class of Tool

e-g—BecryptiomRights tanguageParser
4. Sub-class of Tool

. e.g. for Decryption: AES, DES, NESSIE etc
I e.g. for Watermarking: “Panos’s watermarking tool” etc
¢. e.g.for Rights Language Parser: “Fred’s Rights Parser”
d. e.g. for Protocol Parser: “Mary’s Protocol Parser”
5. Sub-class-specific information

. e.g. for DES: number of bits, stream and/or block decipher capability.

I e.g. for Rights Language Parser : version

The pargmetric description is defined to allow a generic description of-afy type of IPMP tool, no matter the
type of tqol.

7.2.6.143.3.1 Syntax

class JPMP_ParamtericDescription extends IPMP-'Data_BaseClass:
bit(8) |tag = IPMP_ParamtericDescription_tae = 0x10
{

Byteprray descriptionComment ;

bit (B) majorVersion;

bit (B) minorVersion;

bit (B2) numOfDescriptionsf{

For [(int i = 0; i<numOfDescriptions; i++) {

ByiteArray class;
ByteArray subClass;
ByteArray typeData;
ByteArray type;
ByjteArray addedData;

7.2.6.14.3.3.2 Semantics

class - claSs of the parametrically described tool, for example, decryption.

subClass - sub-class of the parametrically described tool, for example, AES under decryption class.

typeData - specific type data to describe a particular type of tool, for example, Block_length, to further
specify a AES decryption tool.

type - value of the type data above, for example, 128 for the Block_length.

addedData - Any additional data which may help to further describe the parametrically defined tool.

50 © ISO/IEC 2010 — Al rights reserved


https://standardsiso.com/api/?name=f43cb7874ea7c66bc8333c15505a72d6

ISO/IEC 14496-1:

7.2.6.14.3.4 ByteArray

2010(E)

This Subclause defines syntax and semantics to carry a generic string or array of bytes which is used

extensively throughout the IPMP specifications.

7.2.6.14.3.41 Syntax

expandable class ByteArray
{

it () datalsizeQOfInstance ()]

3

7.2.6.14.3.4.2 Semantics

data - the string or array of bytes carried.

7.2.6.14.4 Implementation of a Registration Authority (RA)

Q

ISAC will serve as the JTC 1 Registration Authority for the IPMPS_Type_as defined in this Subcla
egistration Authority shall execute its duties in compliance with Annex E of the JTC 1 Directi
pgistered IPMPS_Type is hereafter referred to as the Registered Identifier (RID).

-1

he Registration Management Group (RMG) will review appeals)filed by organizations whose reque
ID to be used in conjunction with ISO/IEC 14496 has been dénied by the Registration Authority.

-

Annex B provides information on the procedure for registering a unique IPMPS_Type value.
7.2.6.15 QoS_Descriptor

7.2.6.15.1 Syntax

dlass QoS_Descriptor extendg.'BaseDescriptor : bit(8) tag=QoS_DescrTag {
bit (8) predefined;
if (predefined==0) {

QoS_Qualifier qualifiers[];

}

7.2.6.15.2 Semantics

Tlhe QoS _descriptor conveys the requirements that the ES has on the transport channel and a desqg
the traffie-that this ES will generate. A set of predefined values is to be determined; customized valug
sedby setting the predefined field to 0.

=

use. The
bes. The

st for an

ription of
s can be

Table 10 — Predefined QoS Profiles

predefined value description
0x00 Custom
0x01 - Oxff Reserved

qualifier —an array of one or more QoS_Qualifiers.

© ISO/IEC 2010 — All rights reserved

prederinea — avatue differentfromzero indicates a predefined-QoS profiteaccording to Tabte 10,

51


https://standardsiso.com/api/?name=f43cb7874ea7c66bc8333c15505a72d6

ISO/IEC 14496-1:2010(E)

7.2.6.15.

7.2.6.15.

3 QoS_AQualifier

3.1 Syntax

abstract aligned(8) expandable(22®-1) class QoS_Qualifier : bit(8) tag=0x01l..0xff

{

// empty. To be filled by classes extending this class.

}

class

0S Qualifier MAX DFEIAY extends 0Q00S Qualifier : bit(8) tag=0x01 {

unsi

class
unsi

class
doub

class
unsi

class
unsi

class
unsi

class
unsi

class
bit(

7.2.6.15.

QoS qud
by mean
from 0x8

gned int (32) MAX_ DELAY;

DoS_Qualifier PREF_MAX_DELAY extends QoS_Qualifier : bit(8) tag=0x02 {
gned int (32) PREF_MAX_DELAY;

poS_Qualifier LOSS_PROB extends QoS_Qualifier : bit(8) tag=0x03 {
le (32) LOSS_PROB;

DoS_Qualifier MAX GAP_LOSS extends QoS_Qualifier : bitA8) tag=0x04 {
bned int (32) MAX_GAP_LOSS;

DoS_Qualifier MAX AU SIZE extends QoS_Qualifi€r : bit(8) tag=0x41 {
gned int(32) MAX_AU_SIZE;

DoS_Qualifier AVG_AU_SIZE extends QoSiQualifier : bit(8) tag=0x42 {
gned int (32) AVG_AU_SIZE;

DoS_Qualifier MAX_AU_ RATE extends QoS_Qualifier : bit(8) tag=0x43 {
gned int (32) MAX_AU_RATE;

poS_Qualifier REBUFFERING_RATIO extends QoS_Qualifier : bit(8) tag=0x44 {
B) REBUFFERING_RATIO;

3.2 Semantics

lifiers are”defined as derived classes from the abstract QoS_Qualifier class. They are identifie
5 of their-class tag. Unused tag values up to and including 0x7F are reserved for ISO use. Tag valueg
0 up to and including OXFE are user private. Tag values 0x00 and OxFF are forbidden.

n Q

MAX_DE

AY — MaxXimum end 10 end delay 10r the stream In microseconds.

PREF_MAX_DELAY — Preferred end to end delay for the stream in microseconds.

LOSS_PROB — Allowable loss probability of any single AU as a fractional value between 0.0 and 1.0.

MAX_GAP_L0SS — Maximum allowable number of consecutively lost AUs.

MAX_AU_SIZE — Maximum size of an AU in bytes.

AVG_AU_SIZE — Average size of an AU in bytes.
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MAX_AU_RATE — Maximum arrival rate of AUs in AUs/second.
REBUFFERING_RATIO — Ratio of the decoding buffer that should be filled in case of prebuffering or

rebuffering. The ratio is expressed in percentage, with an integer value between 0 and 100. Values outside
that range are reserved.

7.2.6.15.3.2.1 Rebuffering

In certam scenarlos the System Decoder Model cannot be strlctly observed This is the case of e.g. file

all in this

An elementary stream is prebuffered when the decoder waits until the decodingBufferhas been fillefl up to a

An elementary stream is rebuffered when a decoder stops fetching data from the decodingBuffer and before
resuming fetching data waits until that buffer has been filled again up to a certain threshold.

order to inform a receiver whether a certain elementary stream requires prebuffering and/or rebuffering the
0S_Qualifier_ REBUFFERING_RATIO qualifier can be included: in the Elementary Stream DQescriptor
see 7.2.6.15.3.1). By default, in the absence of such qualifier, an elementary stream does not require
re-buffering or rebuffering.

O 10 =

=~

.2.6.16 ExtensionDescriptor

7.2.6.16.1 Syntax

dbstract class ExtensionDescriptor;eXtends BaseDescriptor

] bit(8) tag = ExtensionProfileLevelDescrTag, ExtDescrTagStartRange ..
HxtDescrTagEndRange {

// empty. To be filled by c¢lasses extending this class.

=~

.2.6.16.2 Semantics

Tlhis class is an abstract/base class that may be extended for defining additional descriptors in fujure. The
gvailable range of class tag values allow ISO defined extensions as well as private extensions. A descriptor
at allows to aggregate ExtensionDescriptor classes may actually aggregate any of the classes that extend
xtensionDescriptor. Extension descriptors may be ignored by a terminal that conforms to ISO/IEC 14496-1.

—

.2.6.17. RegistrationDescriptor

he_registration descriptor provides a method to uniquely and unambiguously identify formats of priyate data

ctraame.
StroartToT

7.2.6.17.1 Syntax

class RegistrationDescriptor extends BaseDescriptor : bit(8)
tag=RegistrationDescrTag {

bit(32) formatIdentifier;

bit(8) additionalIdentificationInfol[sizeOfInstance-4];
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7.2.6.17.2 Semantics

formatIdentifier - is avalue obtained from a Registration Authority as designated by ISO.

additionalIdentificationInfo — The meaning of additionalIdentificationInfo, if any, is
defined by the assignee of that formatIdentifier, and once defined, shall not change.

The registration descriptor is provided in order to enable users of ISO/IEC 14496-1 to unambiguously carry
elementary streams with data whose format is not recognized by ISO/IEC 14496-1. This provision will permit

ISO/IEC
of the ch

In the fo
private d

7.2.6.17.

ISO/IEC
of IEC

formatldgntifier as defined in this Subclause. The selected organization shall"serve as the Registratio

Authority
JTC1 D
Identifier

Upon se
Group (F
conjunct

Annex B
7.2.6.18

7.2.6.18.

This Suh
either be
as define

7.2.6.18.

7.2.6.18.

abstra
: bi
{
// e

4496- Q pe a (lald = [ AQlle Dro allale Q SN elnoc O arziaalalle a alzla = a

lowing Subclause and Annex B, the benefits and responsibilities of all parties to the registration
hta format are outlined.

2.1 Implementation of a Registration Authority (RA)

UTC 1/SC 29 shall issue a call for nominations from Member Bodies of ISO,or National Committegs
n order to identify suitable organizations that will serve as the Regisiration Authority for the

. The so-named Registration Authority shall execute its duties in compliance with Annex E of the
irectives. The registered private data formatldentifier is hereafter referred to as the Registere
(RID).

ection of the Registration Authority, JTC 1 shall require thé,creation of a Registration Management
RMG) which will review appeals filed by organizations whose request for an RID to be used ih
on with ISO/IEC 14496-1 has been denied by the Registration Authority.

provides information on the procedure for registering a unique format identifier.
Object Content Information Descriptors

1 Overview

clause defines the descriptors that constitute the object content information. These descriptors mgy
included in an oCcI_Event inlan OCI stream or be part of an object descriptor or ES_Descriptofr

din7.2.6.

2 OCI_Descriptor/Class

2.1 Syntax

't clasg\OCI_Descriptor extends BaseDescriptor

L (8) tag= OCIDescrTagStartRange .. OCIDescrTagEndRange
npky. To be filled by classes extending this class.

}

7.2.6.18.

2.2 Semantics

This class is an abstract base class that is extended by the classes specified in the subsequent Clauses. A
descriptor or an OCI_Event that allows to aggregate classes of type OCI_Descriptor may actually aggregate

any of th

54

e classes that extend OCI_Descriptor.
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7.2.6.18.3 Content classification descriptor

7.2.6.18.3.1 Syntax

class ContentClassificationDescriptor extends OCI_Descriptor
: bit(8) tag= ContentClassificationDescrTag {
bit(32) classificationEntity;
bit(16) classificationTable;
bit (8) contentClassificationDatal[sizeOfInstance-6];

7.2.6.18.3.2 Semantics

—

he content classification descriptor provides one or more classifications of the event informat

O

-

ave to be registered with a registration authority to be identified.

lassificationEntity - indicates the content classification entity. The values of this field &
efined by a registration authority to be identified.

o]

Q.

dassification. The classification is defined by the corresponding classification entity. 0x00 is a reserve

dontentClassificationDatal[] - this array contains™a classification data set using a no
dassification table.

7.2.6.18.4 Key Word Descriptor

7.2.6.18.4.1 Syntax

dlass KeyWordDescriptor extends ©CI_Descriptor : bit(8) tag=KeyWordDescrTad
int 1i;
bit(24) languageCode;
bit (1) isUTF8_string;
aligned(8) unsigned €nt (8) keyWordCount;
for (i=0; i<keyWordCount; i++) {
unsigned int (8)\.keyWordLength[[i]];
if (isUTF8_string) then {
bit(8) keyWord[[i]] [keyWordLength[i]];
} else {
bitf269) keyWord[[i]] [keyWordLength[i]];
}

ion. The

lassificationEntity field indicates the organization that classifies the content.”" The possible values

re to be

dlassificationTable - indicates which classification table lis being used for the corregponding

d value.

n-default

7.2.6.18.4.2 Semantics

The key word descriptor allows the OCI creator/provider to indicate a set of key words that characterize the
content. The choice of the key words is completely free but each time the key word descriptor appears, all the

key words given are for the language indicated in 1languageCode. This means that, for a certain e

vent, the

key word descriptor must appear as many times as the number of languages for which key words are to be

provided.

languageCode - contains the ISO 639-2:1998 bibliographic three character language code of the |
of the following text fields.

© ISO/IEC 2010 — All rights reserved

anguage

55


https://standardsiso.com/api/?name=f43cb7874ea7c66bc8333c15505a72d6

ISO/IEC 14496-1:2010(E)

isUTF8_string — indicates that the subsequent string is encoded with one byte per character (UTF-8). Else
it is two byte per character.

keyWordCount - indicates the number of key words to be provided.
keyWordLength - specifies the length in characters of each key word.

keyWord[] —a Unicode (ISO/IEC 10646-1) encoded string that specifies the key word.

7.2.6.18.5—Rating Descriptor

7.2.6.185.1 Syntax

class RatingDescriptor extends OCI_Descriptor : bit(8) tag=RatingDescrTag {
bit (B2) ratingEntity;
bit([l6) ratingCriteria;
bit(B) ratingInfol[sizeOfInstance-6];

}

7.2.6.18.5.2 Semantics

[oN

This despriptor gives one or more ratings, originating from correspondinig rating entities, valid for a specifie
country. [The ratingEntity field indicates the organization which isyrating the content. The possible value
have to pe registered with a registration authority to be identified:\This registration authority shall make th
semantigs of the rating descriptor publicly available.

Db »

ratingkntity - indicates the rating entity. The values<of this field are to be defined by a registratio
authority[to be identified.

=)

rating@riteria — indicates which rating criteria,are being used for the corresponding rating entity. Th
value 0x{0 is reserved.

D

ratingInfo[] - this array contains the rating information.
7.2.6.18.6 Language Descriptor

7.2.6.186.1 Syntax

class llanguageDescriptor extends OCI_Descriptor : bit(8) tag=LanguageDescrTag {
bit (R4) languageCode;
}

7.2.6.18.6.2 Semantics

This descriptor identifies the language of the corresponding audio/speech or text object that is being described.

languageCode - contains the 1SO 639-2:1998 bibliographic three character language code of the
corresponding audio/speech or text object that is being described.
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7.2.6.18.7 Short Textual Descriptor

7.2.6.18.71 Syntax

class ShortTextualDescriptor extends OCI_Descriptor : bit(8)
tag=ShortTextualDescrTag {

bit(24) languageCode;

bit (1) isUTF8_string;

aligned(8) unsigned int(8) nameLength;

if (isUTF8 string) then {

bit (8) eventName [nameLength];

unsigned int(8) textLength;

bit (8) eventText[textLength];
} else {

bit (16) eventName [nameLength];

unsigned int(8) textLength;

bit(16) eventText[textLength];

7.2.6.18.7.2 Semantics
Tlhe short textual descriptor provides the name of the event and.a'short description of the event in tex

llanguageCode - contains the ISO 639-2:1998 bibliographic three character language code of the
of the following text fields.

ilsUTF8_string — indicates that the subsequent string is encoded with one byte per character (UTH
itis two byte per character.

rlameLength - specifies the length in characters of the event name.
gventName [ ]— a Unicode (ISO/IEC-10646-1) encoded string that specifies the event name.

HextLength - specifies the length in characters of the following text describing the event.

7.2.6.18.8 Expanded /Textual Descriptor

7.2.6.18.8.1 Syntax

dlass ExpandedTextualDescriptor extends OCI_Descriptor : bit(8)
ag=ExpandedTextualDescrTag ({
int' i;

ct

form.

anguage

-8). Else

gventText[] —a Unicode,(ISO/IEC 10646-1) encoded string that specifies the text description for {he event.

bit(24) languageCode;

bit (1) isUTF8_string;

aligned(8) unsigned int(8) itemCount;

for (i=0; i<itemCount; i++) {
unsigned int(8) itemDescriptionLength[[i]l];
if (isUTF8_string) then {

bit(8) itemDescription[[i]][itemDescriptionLength[i];
} else {
bit(16) itemDescription[[i]][itemDescriptionLength[i]];

}
unsigned int(8) itemLength[[i]];
if (isUTF8_string) then {
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bit(8) itemText[[i]][itemLength[il]l];
} else {
bit(16) itemText[[i]][itemLengthl[il];
}
}
unsigned int(8) textLength;
int nonItemTextLength=0;
while( textLength == 255 ) {
nonItemTextLength += textLength;
bit (8) textLength;

}
nonItemTextLength += textLength;
if (EsUTF8_string) then {

bilt (8) nonItemText [nonItemTextLength];
} elge {

bilt (16) nonItemText [nonItemTextLength];
}

7.2.6.18.8.2 Semantics

The expanded textual descriptor provides a detailed description of an event,Awhich may be used in addition ti,

endently from, the short event descriptor. In addition to direct text, structured information in terms o¢f
jescription and text may be provided. An example application, for this structure is to give a cast list,
I example the item description field might be “Producer” and'the item field would give the name of the

or indep
pairs of

where fo
producel|.

languad

of the following text fields.

isUTF8]

it is two byte per character.

itemCoynt - specifies the number of items 10 follow (itemised text).

itemDegcriptionLength — specifiesthe length in characters of the item description.
itemDegcription[] —a Unicode (ISO/IEC 10646-1) encoded string that specifies the item description.
itemLemgth - specifies thetength in characters of the item text.

itemTed
textLemgth —-Spécifies the length in characters of the non itemised expanded text. The value 255 is use

an egcape ‘code, and it is followed by another textLength field that contains the length in bytes abov
lengths greater than 511 a third field is used, and so on.

as

255. For

jeCode - contains the 1SO 639-2:1998 bibliographic three character language code of the languag

| string — indicates that the subsequent string is encoded with one byte per character (UTF-8). Else

et [1 —a Unicode (ISO/IEC 10646-1) encoded string that specifies the item text.

D

b Q

nonItemText[] — a Unicode (ISO/IEC 10646-1) encoded string that specifies the non itemised expanded
text.
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7.2.6.18.9 Content Creator Name Descriptor

7.2.6.18.91 Syntax

class ContentCreatorNameDescriptor extends OCI_Descriptor
: bit(8) tag= ContentCreatorNameDescrTag {
int 1i;
unsigned int(8) contentCreatorCount;
for (i=0; i<contentCreatorCount; i++) {

2010(E)

—— b2 —enguagecede 11
bit (1) isUTF8_stringl[[i]l];
aligned(8) unsigned int(8) contentCreatorLength[[i]];

if (isUTF8_string[[i]l]) then {

bit (8) contentCreatorName[[i]] [contentCreatorLength[i]];
} else {

bit(16) contentCreatorName[[i]] [contentCreatorLength[i]]}

}

7.2.6.18.9.2 Semantics

—

he content creator name descriptor indicates the name(s) of the content creator(s). Each conten
ame may be in a different language.

-

QO

ontentCreatorCount - indicates the number of content creator names to be provided.
llanguageCode - contains the ISO 639-2:1998 bibliographic three character language code of the
of the following text fields. Note that for languages that only use Latin characters, just one byte per
i$ needed in Unicode (O/IEC 10646-1).

ilsUTF8_string — indicates that the subsequent string is encoded with one byte per character (UTH
itis two byte per character.

dontentCreatorLength[ [i ] - specifies the length in characters of each content creator name.

greator name.
7.2.6.18.10 Content Creation Date Descriptor

7.2.6.18.10:1¢ ~ Syntax

dlass€ontentCreationDateDescriptor extends OCI_Descriptor
: bit(8) tag= ContentCreationDateDescrTag ({

t creator

anguage
character

-8). Else

dontentCreatorName [(i]]1[] — a Unicode (ISO/IEC 10646-1) encoded string that specifies th¢ content

it (40) contentCreati onDate:

7.2.6.18.10.2 Semantics
This descriptor identifies the date of the content creation.

contentCreationDate — contains the content creation date of the data corresponding to the
question, in Universal Time, Co-ordinated (UTC) and Modified Julian Date (MJD) (see Annex A). Th

event in
is field is

coded as 16 bits giving the 16 least significant bits of MJD followed by 24 bits coded as 6 digits in 4-bit Binary

Coded Decimal (BCD). If the content creation date is undefined all bits of the field are set to 1.
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7.2.6.18.

7.2.6.18.

11 OCI Creator Name Descriptor

11.1  Syntax

class OCICreatorNameDescriptor extends OCI_Descriptor

int

: bit(8) tag=0CICreatorNameDescrTag {
i;

unsigned int(8) OCICreatorCount;

for
bi
b
all
if

)

7.2.6.18.

The nanpe of OCI creators descriptor indicates the name(s) of the OCI description creator(s). Each O(Q

creator n
OCICresd

languag
languags

isUTF8]

it is two byte per character.

OCICred

OCICred

7.2.6.18.

7.2.6.18.
class

bit(
}

(1=0; i<OCICreatorCount; i++) {
£t (24) languageCodel[ill:

t (1) 1isUTF8_string;

igned(8) unsigned int (8) OCICreatorLength[[i]l];
(1sUTF8_string) then ({

bit (8) OCICreatorName[[i]][OCICreatorLength];
else {

bit(16) OCICreatorName[[i]] [OCICreatorLength];

11.2 Semantics

ame may be in a different language.
torCount - indicates the number of OCI creators.

yeCode [[1]] — contains the ISO 639-2:1998 bibliographic three character language code of th
of the following text fields.

| string — indicates that the subsequent string is encoded with one byte per character (UTF-8). Els|

torLength[[1]] - specifies the length in characters of each OCI creator name.

torName [ [i]] — a Unicode(ISO/IEC 10646-1) encoded string that specifies the OCI creator nam
12 OCI Creation Date-Descriptor

12.1 Syntax

CICreatierniDateDescriptor extends OCI_Descriptor
:{brt (8) tag=0CICreationDateDescrTag {
10) O€ICreationDate;

7.2.6.18.

12.2 Semantics

This descriptor identifies the creation date of the OCI description.

OCICreationDate = This 40-bit field contains the OCI creation date for the OCI data corresponding to the
event in question, in Co-ordinated Universal Time (UTC) and Modified Julian Date (MJD) (see Annex A). This
field is coded as 16 bits giving the 16 least significant bits of MJD followed by 24 bits coded as 6 digits in 4-bit
Binary Coded Decimal (BCD). If the OCI creation date is undefined all bits of the field are set to 1.
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7.2.6.18.13 SMPTE Camera Position Descriptor

7.2.6.18.13.1 Syntax

class SmpteCameraPositionDescriptor extends OCI_Descriptor : bit (8)
tag=SmpteCameraPositionDescrTag {
unsigned int (8) cameralD;
unsigned int (8) parameterCount;
for (i=0; i<parameterCount; i++) {
bit (8) parameterID:
bit (32) parameter;

7.2.6.18.13.2 Semantics

—

he SMPTE metadata descriptor provides metadata defined by the Proposed,SMPTE Standard [315M of
‘Camera positioning information conveyed by ancillary data packets.” The SMPTE 315M defines IDs jand data
brmats for the following parameters:

—h

- camera relative position

- camera pan

- camera tilt

- camera roll

- origin of world coordinate longitude
- origin of world coordinate latitude
- origin of world coordinate altitude
- vertical angle of view

- focus distance

- lens opening (iris or F-value)

- time address information

- object relative position
dameralD - contains the b(0-7) of C-ID of the UDW in Figure 6.
fdarametérCount - specifies the number of parameters and is equal to (the Data Count Word (DC) {+ 18) / 5.

darémeterID - contains the b(0-7) of i-th IDn of the UDW.

parameter - contains the i-th Parameter n of the UDW (b(0-7) of each word).

7.2.6.18.13.3 Packet structure defined by SMPTE 315M
Ancillary data packet and space format is defined by ANSI/SMPTE 291M. The SMPTE 315M is one of the

registered formats for a specific application of user data space defined by the 291M. The structure of binary-
type camera positioning data packets described in the SMPTE 315M is illustrated in Figure 6.
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Figure 6 — Binary-type camera positioning data packets (SMPTE 315M)

represent actual data, even parity Tor

DF: Ancillary Data Flag (000 h, 3ff h, 3ff h)
ID: Data Identification Word (2f0 h)
BN: Data Block Number Word
C: Data Count Word
DW: User Data Words (up to 255 words)
ABEL SMPTE label for metadata of class “camera positioning information” (16 words)
ORM: Data Type Identification Flag Word (1 word)
-ID: Camera Identification Word (1 word)
n: Parameter Identification Word (1 word for each parameter)

Parameter n: Parameter Data Words (4 words for each parameter)

CS: Checksum Word
brds LABEL(8-11) of LABEL(0-15) shall.be set to ‘C’, ‘A’, ‘P’, ‘O’. The Data Type Identification Fla|
DRM) indicates the data type of the.camera identification word (C-ID), parameter identification wor
d parameter data word (Parameter n) contained in the packet. In case of binary-type camern

O ©

[ V)

7.2.6.18.14 Segment Descriptor
7.2.6.18[{14.1 Syntax
class $egmentDescriptor extends OCI_Descriptor : bit(8) tag=SegmentDescriptorTag
{
doublle stact;
doublle duration;
bit (B) A SegmentNamelLength;
bit (BY) segmentName [segmentNamelLengthl];
Y
7.2.6.18.14.2 Semantics

The segment descriptor defines labeled segments within a media stream with respect to the media time line. A

segment

for a given media stream is declared by conveying a segment descriptor with appropriate values as

part of the object descriptor that declares that media stream. Conversely, when a segment descriptor exists in

an objec
from the

62

t descriptor, it refers to all the media streams in that object descriptor. Segments can be referenced
scene description through url fields of media nodes.
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In order to use segment descriptors for the declaration of segments within a media stream, the notion of a
media time line needs to be established. The media time line of a media stream may be defined through use
of media time descriptor (see 7.2.6.18.15.1). In the absence of such explicit definitions, media time of the first

composition unit of a media stream is assumed to be zero. In applications where random access into

a media

stream is supported, the media time line is undefined unless the media time descriptor mechanism is used.

start - specifies the media time (in seconds) of the start of the segment within the media stream.

duration - specifies the duration of the segment in seconds. A negative value denotes an infinite d

uration.

n

egmentNameLength - the length of the segmentName field in characters.

degmentName — a Unicode [3] encoded string that labels the segment. The first characte
degmentName shall be an alphabetic character. The other characters may be alphanumeric, , -, of
character.

7.2.6.18.15 MediaTimeDescriptor

7.2.6.18.15.1 Syntax

dlass MediaTimeDescriptor extends OCI_Descriptor : bit«(8) tag=MediaTimeDesd
double mediaTimeStamp;

7.2.6.18.15.2 Semantics

Tlhe media time descriptor conveys a media time stamp. The descriptor establishes the mapping bet
dbject time base and the media time line of a media stream. This descriptor shall only be conveyed

QCIl stream. The startingTime, absoluteTineFlag and duration fields of the OCI event car
descriptor shall be set to 0. The association-between the OCI stream and the corresponding media

defined by an object descriptor that aggregates ES descriptors for both of them (see 7.2).

mMediaTimeStamp - a time stanip,indicating the media time (MT, in seconds) of the associatg
sfream corresponding to the composition time (CT) of the access unit conveying the media time d
Media time values MT(AU,) oftether access units of the media stream can be calculated from the cor
time CT(AU,) for that access.unit as follows:

MT(AU,) = CT(AU,) ~CT)+ MT

<

ith MT and CTbeing the mediaTimeStamp and compositionTimeStamp (converted to seconds
pspectively, forthe access unit conveying the media time descriptor.

=

b

ote — WWhen’media time descriptor is used to associate a media time line with a media stream, the notion of “n
ero” does' not necessarily correspond to the notion of “beginning of the stream”.

N

r of the
a space

rTag {

veen the
within an
rying this
stream is

d media
bscriptor.
nposition

) values,

hedia time

7-2.6-19—Extension-Profile- Level Deseriptor
7.2.6.19.1 Syntax
class ExtensionProfileLevelDescriptor () extends ExtensionDescriptor : bit(

ExtensionProfilelLevelDescrTag {
bit (8) profileLevelIndicationIndex;

bit (8) ODProfileLevelIndication;

bit (8) sceneProfilelLevelIndication;
bit (8) audioProfileLevelIndication;
bit (8) wvisualProfileLevelIndication;
bit (8) graphicsProfileLevelIndication;

© ISO/IEC 2010 — All rights reserved

8)

63


https://standardsiso.com/api/?name=f43cb7874ea7c66bc8333c15505a72d6

ISO/IEC 14496-1:2010(E)

bit (8) MPEGJProfileLevelIndication;
bit(8) TextProfileLevelIndication;
bit(8) 3DCProfileLevelIndication;

7.2.6.19.2 Semantics

The ExtensionProfilelLevelDescriptor conveys profile and level extension information. This
descriptqrisused-io eign:l aprofile and level indication set and its unique index and can be extended hy IS

to signalfany future set of profiles and levels.

profil¢LevelIndicationIndex — a unique identifier for the set of profile and level indications described
in this dgscriptor within the name scope defined by the 10D.

=

ODProfllelevelIndication — an indication of the profile and level required to process object descriptd
streams |associated with the InitialObjectDescriptor containing this Extension:\Profile and Lev¢l
descriptg

=

D

sceneProfilelLevelIndication — an indication of the profile and level required to process the scen
graph ngdes within scene description streams associated with the InitialobjectDescriptor containing
this Extehsion Profile and Level descriptor.

[

audioProfilelLevelIndication — an indication of the profile and{evel required to process audio stream
associatéd with the InitialObjectDescriptor containing this Extension Profile and Level descriptor.

visualProfileLevelIndication — an indication of the,profile and level required to process visu
streams |associated with the InitialObjectDescriptdr containing this Extension Profile and Lev¢l
descriptg

=

[

graphi¢sProfileLevelIndication — an indication of the profile and level required to process graphig
nodes wjithin scene description streams associated with the ITnitialObjectDescriptor containing th
Extensioh Profile and Level descriptor.

[

MPEGJPYofileLevelIndication — an indication as defined in Table 11 of the MPEG-J profile and lev¢l
required [to process the content assogiated with the InitialObjectDescriptor containing this Extension Profile
and Level descriptor.

Fable 11 — MPEGJProfileLevellndication Values

Value Profile Level
gx00 Reserved for ISO use -
(Jx01 Personal profile L1
(x02 Main profile L1
(x03-0x7F reserved for ISO use -
x80-0xED user private -
OxFE no MPEG-J profile specified -
OxFF no MPEG-J capability required -
Note Usage of the value OxFE may indicate that the content described by this InitialObjectDescriptor does not
comply to any conformance point specified in ISO/IEC 14496-1

TextProfileLevelIndication — an indication as defined in Table 12, of the Text Profile and Level
specified in ISO/IEC 14496-18 and required to process the content associated with the InitialObjectDescriptor
containing this Text Profile and Level descriptor.
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Table 12 — TextProfileLevellndication Values

Value Profile Level
0x00 Reserved for ISO use -
0x01 Simple Text profile L1
0x02 Simple Text profile L2
0x03 Simple Text profile L3
0x04 Advanced Simple Text profile L1
0x05 Advanced Simple Text profile L2
0x06 Advanced Simple Text profile L3
0x07 Main Text profile L1
0x08 Main Text profile L2
0x09 Main Text profile L3
0x0A-Ox7F reserved for ISO use -
0x80-0xFD user private -
OxFE no Text profile specified -
OxFF no text rendering capability required -
Note: Usage of the value OXFE may indicate that the content described by this descriptor does not comply to any
conformance point specified in ISO/IEC 14496-18.

3InCProfilelLevelIndication — an indication of the 3D~Compression Profile and Level spegcified in
5O/IEC 14496-16 and required to process the content assoCiated with the InitialObjectDescriptor cpntaining
this 3D Compression Profile and Level descriptor

7.2.6.20 Profile Level Indication Index Descriptor

7.2.6.20.1 Syntax
dlass ProfileLevelIndicationIndexDescriptor () extends BaseDescriptor

bit (8) ProfileLevelIndicationIndexDescrTag {
bit (8) profileLevelIndicationIndex;

7.2.6.20.2 Semantics

drofileLevelIndieationIndex — a unique identifier for the set of profile and level indications described
i this descriptorwithin the name scope defined by the IOD.

7.2.7 Rules{for Usage of the Object Description Framework

7.2.71¢ ~ Aggregation of Elementary Stream Descriptors in a Single Object Descriptor

72711 Overview

An object descriptor shall aggregate the descriptors for the set of elementary streams that is intended to be
associated to a single node of the scene description and that usually relate to a single audio-visual object. The
set of streams may convey a scaleable content representation as well as multiple alternative content
representations, e.g., multiple qualities or different languages. Additional streams with IPMP and object
content information may be attached.

These options are described by the ES Descriptor syntax elements streamDependenceFlag,

dependsOn_ES_1ID, as well as streamType. The semantic rules for the aggregation of elementary stream
descriptors within one object descriptor (OD) are specified in this Subclause.
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7.2.7.1.2 Aggregation of Elementary Streams with the same streamType
An OD may aggregate multiple ES_Descriptors with the same streamType of either visualStream,

audioStream or SceneDescriptionStream. However, descriptors for streams with two of these types shall not
be mixed within one OD.

7.2.7.1.3 Aggregation of Elementary Streams with Different streamTypes

In the following cases ESs with different streamType may be aggregated:

e An |OD may aggregate zero or one additional ES Descriptor with streamType‘\JF
ObjectContentinfoStream (see 7.2.4.2). This ObjectContentinfoStream shall be valid for the.-content
convieyed through the other visual, audio or scene description streams whose descriptors are aggrégated
in this OD.

e An |OD may aggregate =zero or one additional ES Descriptors with istreamType
ClockReferenceStream (see 7.3.2.5). This ClockReferenceStream shall be valid forsthe ES within th
name scope that refer to the ES_ID of this ClockReferenceStream in their SLConfigDescriptor.

[OBI

e An OD may aggregate zero or more additional ES_Descriptors with streamType = IPMPStream (se
7.2.3.2). This IPMPStream shall be valid for the content conveyed through-th@ other visual, audio or scen
description streams whose descriptors are aggregated in this OD.

D O

7.2.7.1.4 Aggregation of scene description streams and object.descriptor streams

may aggregate any number of additional ES_Descriptors with streamType = ObjectDescriptorStrea
ES_Desgriptors of streamType = ObjectDescriptorStreamxshall not be aggregated in object descriptors th
do not cgntain ES_Descriptors of streamType = SceneDescriptionStream.

An objedt descriptor that aggregates one or more ES_Descriptors of st reamType = SceneDescriptionStrea’TT

— .

~

This meg@ns that scene description and object descriptor streams are always combined within one obje¢
descriptgr. The dependencies between these streams are defined in 7.2.7.1.5.2.

7.2.7.1.5 Elementary Stream Dependencies

7.2.7.1.51 Independent elementary streams

ES_Desgriptors within one @D, -with the same streamType of either audioStream, visualStream
SceneDescriptionStream that’have streamDependenceFlag=0 refer to independent elementary streams.
Such independent elementary streams shall convey alternative representations of the same content. Only on
of these fepresentations'shall be selected for use in the scene.

=

[©]

[

NOTE —|Independént) ESs should be ordered within an OD according to the content creator’s preference. The ES that
first in the list of ‘ES aggregated to one object descriptor should be preferable over an ES that follows later. In case ¢
audio strgams, however, the selection should for obvious reasons be done according to the prefered language of th
receiving terminal.

D =

7.2.7.1.5.2 Dependent elementary streams

ES Descriptors within one OD with the same streamType of either audioStream, visualStream,
SceneDescriptionStream or ObjectDescriptorStream that have streamDependenceFlag=1 refer to
dependent elementary streams. The ES ID of the stream on which the dependent elementary stream
depends is indicated by dependsOn_ES_ID. The ES_Descriptor with this ES_ID shall be aggregated to the
same OD. One independent elementary stream per object descriptor and all its dependent elementary
streams may be selected for concurrent use in the scene.

Stream dependencies are governed by the following rules:
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For dependent ES of streamType equal to either audioStream or visualStream the dependent ES shall
have the same streamType as the ES on which it depends. This implies that the dependent stream
contains enhancement information to the one it depends on. The precise semantic meaning of the
dependencies is opaque at this layer.

An ES with a streamType of SceneDescriptionStream shall only depend on an ES with streamType of
SceneDescriptionStream or ObjectDescriptorStream.

— Dependency on an ObjectDescriptorStream implies that the ObjectDescriptorStream contains the object

descriptars that are refered ta by this SceneDescriptionSiream

»w o Q m

.2.7.2 Linking Scene Description and Object Descriptors

— Dependency on a SceneDescriptionStream implies that the dependent stream contains~enhgncement

information to the one it depends on. The dependent SceneDescriptionStream shall depénd on the same
ObjectDescriptorStream on which the other SceneDescriptionStream depends.

An ES with a streamType of ObjectDescriptionStream shall only depend on an\ES with streapType of
SceneDescriptionStream or ObjectDescriptorStream.

— Dependency on a SceneDescriptorStream implies that there shall be one\.¢r more ESs with a strgamType

of SceneDescriptionStream depending on this ObjectDescriptorStream:

— Dependency on an ObjectDescriptionStream implies that the dependent stream contains additional object

descriptors comprising the presentation described by SceneDescriptionStreams which are aggregated in
the same object descriptor.

An ES that flows upstream, as indicated by DecoderConfigDescriptor.upStream = 1 shdll always
depend upon another ES that has the upStream flag set to zero. This implies that this upgtream is
associated to the downstream it depends on~If the downstream is an ObjectDescriptorSiream or
SceneDescriptionStream, the upstream shall “be associated to all downstreams specified in that
ObjectDescriptorStream or SceneDescriptionStream.

The availability of the dependent streamis undefined if an ES_Descriptor for the stream it depends upon
is not available.

2.7.21 Associating Object Descriptors to BIFS Nodes

ome BIFS nodes contain an url field. Such nodes are associated to their elementary stream resgurces (if
ny) via an object_descriptor. The association is established by means of the objectDescript¢rID, as
pecified in ISO/IEC/14496-11. The name scope for this ID is specified in 7.2.7.2.4.

ach BIFS ‘nede requires a specific streamType (audio, visual, inlined scene description, etcf) for its
ssociated\ elementary streams. The associated object descriptor shall contain ES_Descriptors |with this
treamType. The behavior of the terminal is undefined if an object descriptor contains ES_Descrigtors with
tream types that are incompatible with the associated BIFS node.

Note that commands adding or removing object descriptors need not be co-incident in time with the addition or
removal of BIFS nodes in the scene description that refer to such an object descriptor. However, the behavior
of the terminal is undefined if a BIFS node in the scene description references an object descriptor that is no
longer valid.

At times that the object descriptor is not available at the terminal, the terminal shall behave as if the the URL
referencing the object descriptor was empty. In the case of visual streams for which the object descriptor has
been deleted, the terminal shall render the last composition unit in the scene.
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7.2.7.2.2 Multiple scene description and object description streams

An object descriptor that is associated to an Inline node of the scene description or that represents the
primary access to content compliant with the ISO/IEC 14496 specifications (initial object descriptor)
aggregates as a minimum, one scene description stream and the corresponding object descriptor stream (if
additional elementary streams need to be referenced).

However, it is permissible to split both the scene description and the object descriptors in multiple streams.
This allows a bandwidth-scaleable encoding of the scene description. Each stream shall contain a valid
sequence_of access units as defined in ISO/IEC 14496-11, and 7.2.5.2, respectively. All resulting scene
descriptipn streams and object descriptor streams shall remain aggregated in a single object descriptor. dhie
dependency mechanism shall be used to indicate how the streams depend on each other.

All streams shall continue to be processed by a single scene description and object descriptor.decodin
process,|respectively. The time stamps of the access units in different streams shall be used_to-fe-establis
the original order of access units.

2 Q

NOTE —|This form of partitioning of the scene description and the object descriptor streams in- multiple streams is n¢t
visible in {he scene description itself.

7.2.7.2.3] Scene and Object Description in Case of Inline Nodes

The BIFB scene description allows to recursively partition a scene through the use of Inline nodes (se
ISO/IEC[14496-11). Each Inline node is associated to an object deScriptor that points to at least on
additiongd|l scene description stream as well as another object desgriptor stream (if additional elementar
streams [need to be referenced). An example for such a hierarchical scene description can be found i
7.2.7.3.8]2.

o< O O

7.2.7.2.4 Name Scope of Identifiers

The scope of the objectDescriptorID, ES_IDl\and IPMP_DescriptorID identifiers that label the
object descriptors, elementary stream descriptors:.‘and IPMP descriptors, respectively, is defined as follows.
This defipition is based on the restriction that associated scene description and object descriptor streams sh4ll
always He aggregated in a single object desgriptor, as specified in 7.2.7.1.4. The following rule defines thie
name scppe:

[¢]

e Twolscene related identifiers (objectDescriptorID, nodeID , ROUTEID or protoID) belong to th
samé name scope if and only(if these identifiers occur in elementary streams with a streamType of eithe
ObjectDescriptorStream ar )SceneDescriptionStream that are aggregated in a single initial obje¢
descriptor or a single object descriptor associated to an Inline node.

—~ =

e Twolstream related identifiers (ES_ID or IPMP_DescriptorID) belong to the same name scope if and on
if these identifiers: relate to streams that are attached to the same communication session that
established as described in 7.2.7.3.6.

n <

[]

NOTE 1 + Henge, the difference between the two methods specified in 7.2.7.2.2 and 7.2.7.2.3 above to partition a scen
descriptiondnsmultiple streams is that the first method allows multiple scene description streams that refer to the sam

P Lo l: :
name scope wrme arr Iirrire TToue OPeTTs a NeEW arnie SCOpE.

[

NOTE 2 — This implies that a URL in an object descriptor opens a new name scope since it points to an object descriptor
that is not carried in the same ObjectDescriptorStream.

7.2.7.2.5 Reuse of identifiers
Within a single name scope an ES_ID identifier shall always refer to a single instance of an elementary stream.

Note: If two ES_Descriptors within two object descriptors reference a given ES_ID, this means that the second reference
may not receive the stream content from the beginning if the first reference has already started the stream.
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For reasons of error resilience, it is recommended not to reuse objectDescriptorID and ES_ID
identifiers to identify more than one object or elementary stream, respectively, within one presentation. That
means, if an object descriptor or elementary stream descriptor is removed by means of an OD command and
later on reinstalled with another OD command, then it shall still point to the same content item as before.

7.2.7.3 ISO/IEC 14496 Content Access

7.2.7.31 Introduction

r to such
t access
procedure is specified conceptually, using a number of walk throughs. Its precise definition depends on the
chosen delivery layer.

or applications that implement the DMIF Application Interface (DAI) specified in ISOAEC 14496(6 which
gbstracts the delivery layer, a mapping of the conceptual content access procedure‘to calls of tHe DAI is
pecified in 7.2.7.3.9.

he content access procedure determines the set of required elementary streams, requests their delfvery and
gssociates them to the scene description. The selection of a subset of elementary streams suitaple for a
pecific ISO/IEC 14496 terminal is possible, either based on profiles‘ob on inspection of the set pf object
descriptors.

.2.7.3.2 The Initial Object Descriptor

Ipitial object descriptors convey information about the. ‘profiles required by the terminal compljant with
IPO/IEC 14496 specifications to be able to process the described content. This profile information summarizes
the complexity of the content referenced directly ;orvindirectly through this initial object descriptqr, i.e., it
imdicates the overall terminal capabilities required.to decode and present this content. Therefore initjal object
descriptors constitute self-contained access points to content compliant with ISO/IEC 14496 specifications.

Tlhere are two constraints to this general statement:

o/ If the includeInlineProfilelevelFlag of the initial object descriptor is not set, the complexity of
any inlined content is not included in the profile indications.

¢/ In addition to the eleméntary streams that are decodable by the terminal conforming to the jndicated
profiles, alternate content representations might be available. This is further explained in 7.2.7.3.4.

>

n initial object descriptor may be conveyed by means not defined in ISO/IEC 14496. The contenf may be
ccessed starting. from the elementary streams that are described by this initial object descriptor, uspally one
dr more scene-description streams and zero or more object descriptor streams.

Q

Content refered to by an initial object descriptor may itself be referenced from another piece of ISO/IHC 14496
pntent.SIn' this case, the initial object descriptor will be conveyed in an object descriptor stream| and the
do_xDs of both initial object descriptors and ordinary object descriptors belong to the same name scppe.

Q

Ordinary object descriptors may be used as well to describe scene description and object descriptor streams.
However, since they do not carry profile information, they can only be used to access content if that
information is either not required by the terminal or is obtained by other means.

7.2.7.3.3 Usage of URLs in the Object Descriptor Framework

URLs in the object description framework serve to locate either inlined ISO/IEC 14496 content or the
elementary stream data associated to individual audio-visual objects.
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URLs in ES_Descriptors locate elementary stream data that shall be delivered as SL-packetized stream by
the delivery entity associated to the current name scope. The complete description of the stream (its
ES_Descriptor) is available locally.

URLs in object descriptors locate an object descriptor at a remote location. Only the content of this object
descriptor shall be returned by the delivery entity upon access to this URL. This implies that the description of
the resources for the associated BIFS node or the inlined content is only available at the remote location. Note,
however, that depending on the value of includeInlineProfileLevelFlag in the initial object descriptor,
the global resources needed may already be known (i.e., including remote, inlined portions).

7.2.7.3.4] Selection of Elementary Streams for an Audio-Visual Object

—

Elementary streams are attached through their object descriptor to appropriate BIFS nodes which, in” mos$
cases, cpnstitute the representation of a single audio-visual object in the scene. The selection of one ‘or mor
ESs for pach BIFS node may be governed by the profile indications that are conveyed in the(initial obje
descriptgr. All object descriptors shall at least include one elementary stream with suitable<object type f
satisfy the initially signaled profiles.

T

[@)

Additionally, object descriptors may aggregate ES_Descriptors for elementary streams that require mor
computirlg or bandwidth resources. Those elementary streams may be used by the receiving terminal if it
capable pf processing them.

»n O

In case |nitial object descriptors do not indicate any profile and level or ifprofile and level indications are
disregarded, an alternative to the profile driven selection of streams.exists. The receiving terminal may
evaluate|the ES_Descriptors of all available elementary streams fof)each BIFS node and choose by somge
non-standardized way for which subset it has sufficient resources’ to decode them while observing the
constrairlts specified in this Subclause.

NOTE —| Some restrictions on the selection of and access to élementary streams might exist if a set of elementafy
streams shares a single object time base (see 7.3.2.6).

7.2.7.3.5 Content access in “push” and “pull’’scenarios

Q.

the delivery of content, i.e., streams. This{usually involves a session and channel set up protocol betweeg
sender gnd receiver. This protocol is not'specified here. However, the conceptual steps to be performed ar
the samg in all cases and are specified:in the subsequent Clauses.

=)

In an int}'active, or “pull” scenario, the receiving terminal actively requests the establishment of sessions an

[¢)

=h

In a broadcast, or “push” scenario; the receiving terminal passively processes what it receives. Instead
issuing requests for sessionsor-channel set up the receiving terminal shall evaluate the relevant descripti
informatipn that associates-ES’” IDs to their transport channel. The syntax and semantics of this information is
outside the scope of ISO/IEC 14496, however, it needs to be present in any delivery layer implementation.
This alloys the terminal4o gain access to the elementary streams forming part of the content.

7.2.7.3.6) Content access through a known Object Descriptor

7.2.7.3.6.1 Pre-conditions

e An object descriptor has been acquired. This may be an initial object descriptor.

e The object descriptor contains ES_Descriptors pointing to object descriptor stream(s) and scene
description stream(s) using ES_IDs.

e A communication session to the source of these streams is established.

¢ A mechanism exists to open a channel that takes user data as input and provides some returned data as
output.
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7.2.7.3.6.2 Content Access Procedure

The content access procedure shall be equivalent to the following:

2010(E)

1. The object descriptor is evaluated and the ES_ID for the streams that are to be opened are determined.

2. Requests for opening the selected ESs are made, using a suitable channel set up mechanism
ES_IDs as parameter.

with the

3. The channel set up mechanism shall return handles to the streams that correspond to the requested list of

ESs.

4. Requests for delivery of the selected ESs are made.

8. Interactive scenarios: Delivery of streams starts. All scenarios: The streams now become accessib
8. Scene description and object descriptor stream are evaluated.

7. Further streams are opened as needed with the same procedure, starting at 'step 1.

7.2.7.3.7 Content access through a URL in an Object Desciptor

7.2.7.3.7.1 Pre-conditions

A URL to an object descriptor or an initial object descriptorhas been acquired.

A mechanism exists to open a communication session that takes a URL as input and provid
returned data as output.

7.2.7.3.7.2 Content access procedure
Tlhe content access procedure shall be equivalent to the following:
1. A connection to the source of the URL'is made, using a suitable service set up call.

4. The service set up call shall return data consisting of a single object descriptor.

3. Continue at step 1in 7.2.7.3.6.2.
7.2.7.3.8 Contentaceess through a URL in an elementary stream descriptor

7.2.7.3.8.1 Pre-conditions

o/ An ES_Descriptor pointing to a stream through a URL has been aquired. (Note that the ES D
fullysspecifies the configuration of the stream.)

le.

S some

escriptor

S some

o] CA mechanism exists to open a communication session that takes a URL as input and provid

returned data as output.

¢ A mechanism exists to open a channel that takes user data as input and provides some returned data as

output.

7.2.7.3.8.2 Content access procedure

The content access procedure shall be equivalent to the following:

1. Arequest to open the communication session is made, using a suitable session set up mechanism with the

URL as parameter.
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2. The session set up mechanism shall return a handle to the session that corresponds to the requested URL.
3. Request to open the stream is made, using a suitable channel set up mechanism.

4. The channel set up mechanism shall return a handle to the stream that corresponds to the originally
requested URL.

5. Requests for delivery of the selected stream are made.

6. Interactive scenarios: Delivery of stream starts. All scenarios: The stream now becomes accessible.

EXAMPLE — Access to Complex Content

The exaniple in Figure 7 shows a complex piece of ISO/IEC 14496 content, consisting of three parts. The upperipatt isfa
scene acgessed through its initial object descriptor. It contains, among others a visual and an audio stream. Alseeond part
of the scgne is inlined and accessed through its initial object descriptor that is pointed to (via URL) in the objett descriptor
stream of|the first scene. Utilization of the initial object descriptor allows the signaling of profile information)for the second
scene. Therefore this scene may also be used without the first scene. The second scene contains,Yamong others, |a
scaleably|encoded visual object and an audio object. A third scene is inlined and accessed via thes\ES_IDs of its objef
descriptol] and scene description streams. These ES_IDs are known from an object descriptor gonveyed in the obje¢
descriptol] stream of the second scene. Note that this third scene is not accessed through<an initial object descriptoy.
Therefore| the profile information for this scene need to be included in the profile information-for'the second scene.
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Figure 7 — Complex content example
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7.2.7.3.9

Mapping of Content Access Procedure to DAI calls

The following two DAI primitives, quoted from 10.4 of ISO/IEC 14496-6, are required to implement the content

access p

rocedure described in 7.2.7.3.6 to 7.2.7.3.8:

DA_ServiceAttach (IN: URL, uuDatalnBuffer, uuDatalnLen;

OUT: response, serviceSessionld, uuDataOutBuffer, uuDataOutLen)

DA_ChannelAdd (IN: serviceSessionld, loop(qosDescriptor, direction, uuDatalnBuffer, uuDatalnLen);

DA _Seny
paramet
referenc

DA Cha
the servi
processs

OUT: loop(response, channelHandle, uuDataOutBuffer, uuDataOutLen))

=

iceAttach is used to implement steps 1 and 2 of 7.2.7.3.7.2. The URL shall be passed to the'IN:’ UR
r. UuDatalnBuffer shall remain empty. The returned serviceSessionld shall be keptfor futur
to this URL. UuDataOutBuffer shall contain a single object descriptor.

[¢)

hnelAdd is used to implement steps 0 and 3 of 7.2.7.3.6.2. serviceSessionld shall.be the identifier fq
ce session that has supplied the object descriptor that includes the ES_Deseriptor that is current

< =

upstrear:r' or downstream channels according to the DecoderConfigDescxiptor.upstream fla
I

UuData
contain g

DA Cha
the servi
processs

upstrear:ll‘ or downstream channels according to the DedoderConfigDescriptor.upstream flag.
I

UuData
contain &

NOTE1

uuDatalnBuffer in DA_ChannelAdd.

NOTE2 —

be implemented using the DA_UserCommand() primitive.

The set
SceneDe
SceneDe
DA _Seny
The ES |
return hg

Additiongl streams (if,any) that are identified when processing the content of the object descriptor stream(s

are subs
present i

d. QosDescriptor shall be the QoS_Descriptor of this ES_Descriptor, {direction shall indica}a
I

Buffer shall contain the ES _ID of this ES_Descriptor. On successful return, channelHandle sh
valid, however, not normative handle to the accessible stream.

hnelAdd is used to implement steps 1 and 2 of 7.2.7.3.8.2. serviceSessionld shall be the identifier f@r
ce session that has supplied the object descriptor that includes the ES_Descriptor that is currently
d. QosDescriptor shall be the QoS_Descriptor of this, ES_Descriptor, direction shall indicaf

Buffer shall contain the URL of this ES_ Descriptar,; On successful return, channelHandle shdll
valid, however, not normative handle to the accessible stream.

- It is a duty of the service to discriminate betweéncthe two cases with either ES_ID or URL as parameters {

[}

- Step 4 in 7.2.7.3.6.2and step 3 in 7.2.7.3:8:2 are currently not mapped to a DAI call in a normative way. It mgy

up example in the following figure conveys an initial object descriptor that points to onge
scriptionStream, an optional ObjectDescriptorStream and additional optional
scriptionStreams or QbjectDescriptorStreams. The first request to the DAI will be |
iceAttach() with the content address as a parameter. This call will return an initial object descriptof.
IDs in the contained)ES_Descriptors will be used as parameters to a DA_ChannelAdd() that w|l
ndles to the corresponding channels.

~

equently{opened using the same procedure. The object descriptor stream is not required to be
F no further audio- or visual streams or inlined scene description streams form part of the content.
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>
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7.2.8 Usage of the IPMP System interface

7.2.8.1 Overview

bllowing IPMP toglsrelated methods:

elementary Streams.

Terminal.

handle for
ObjectDescriptoxStream

handle for
SceneDescriptionStream

hdndle for
SceneDescriptionStream or
ObjectDescriptorStream

Figure 8 — Requesting stream delivery through the DAI

IPMP elementary streams and descriptors may be used in a variety of ways. For instance, IPMP el
sfreams may convey time-variant IPMP information such as keys that change periodically. A
dlementary stream may be associated with a given elementary stream or set of elementary streams.

IIPMP descriptors may be (used to convey time-invariant or slowly changing IPMP information associ

g given elementary stréan or set of elementary streams. This Subclause specifies methods how to associate
an IPMP system to.an elementary stream or a set of elementary streams. ISO/IEC 14496-13 spe

f

a.> Indicate IPMP Tools required for the processing of a given MPEG-4 presentation.
b. Associate an IPMP Tool to a specified Control Point of an elementary stream or set ¢

c. Perform Mutual Authentication between IPMP Tools and between IPMP Tools and th

ementary
\n IPMP
Similarly,
hted with

cifies the

=

e

d. Request the instantiation of one or more IPMP Tools by another IPMP Tool.

e. Request and receive natification of the instantiation of IPMP Tools.

f. Provide a communication channel between IPMP Tools and the User.

7.2.8.2 Association of an IPMP System with ISO/IEC 1

7.2.8.2.1 Association in the initial object descriptor

4496 content

An IPMP System may be associated with ISO/IEC 14496 content in the initial object descriptor. In that case
the initial object descriptor shall aggregate in addition to the ES_Descriptors for scene description and object
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descriptor streams one or more ES_Descriptors that reference one or more IPMP elementary streams. This
implies that all the elementary streams that are described through this initial object descriptor are governed by
the one or more IPMP Systems that are identified within the one or more IPMP streams.

7.2.8.2.2 Association in other object descriptors
An IPMP System may be associated with ISO/IEC 14496 content in an object descriptor in three ways:

In the first case, the object descnptor aggregates in addition to the ES_Descriptors for the content elementary
streams pnre o
all the content elementary streams descrlbed through this object descriptor are governed by the one or more
IPMP Systems that are identified within the one or more IPMP streams. Note that an ES_Descriptor ‘that
describeg an IPMP stream may contain references to IPMP_Descriptors.

The second method is to include one or more IPMP_DescriptorPointers in the object descripter{This implig
that all cpntent elementary streams described by this object descriptor are governed by the IPMP System(s
that is/arg identified within the referenced IPMP descriptor(s).

-~ 0

~

The third method is to include IPMP_DescriptorPointers in the ES_Descriptors .émbedded in this obje
descriptgr. This implies that the elementary stream referenced by such an ES_Descriptor is controlled by a
IPMP System.

>

7.2.8.3 | IPMP of Object Descriptor streams

Object Descriptor streams shall not be affected by IPMP Systems, i‘e’, they shall always be available withoyit
protection by IPMP Systems. However, management may be applied using IPMP Tools.

IPMP_Descriptors, which reference one or more IPMP Tools~may be directly included in an Object Descriptd
for use bly elementary streams referenced within the same Object Descriptor.

=

The scope of the IPMP_Descriptors included and used, in this way is limited to only the Object Descriptor itself
and the [streams defined by reference within the YObject Descriptor and may not be referenced by any
subsequent descriptors which may be included in.the streams referenced in the Object Descriptor.

Additionally, IPMP_Tools referenced in this_way shall not receive updates either by IPMP Streams or IPMP
descriptqr updates.

7.2.8.4 | IPMP of Scene Description streams
Scene déscription streams are’treated like any media stream, i.e. they may be managed by an IPMP System

An IPMH_Descriptor associated with a scene description stream implies that the IPMP System controls this
scene dgscription stream.

There are two_Ways to protect part of a scene description (or to apply different IPMP Systems to different
compongnts<ofia given scene):

The first method exploits the fact that it is permissible To have more than one scene description siream
associated with one object descriptor (see 7.2.7.2.2). Such a split of the scene description can be freely
designed by a content author, for example, putting a basic scene description into the first stream and adding
one or more additional scene description streams that enhance this basic scene using BIFS updates.

The second method is to structure the scene using one or more Inline nodes (see ISO/IEC 14496-11). Each

Inline node refers to one or more additional scene description streams, each of which might use a different
IPMP System.
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7.2.8.5 Usage of URLs in managed and protected content

7.2.8.5.1 URLs in the BIFS Scene Description

ISO/IEC 14496 does not specify compliance points for content that uses BIFS URLs that do not point to an
object descriptor. Equally, no normative way to apply an IPMP System to such links exists. The behavior of an

IPMP-enabled terminal that encounters such links is undefined.

7.2.8.5.2 URLs in Object Descriptors

RLs in object descriptors point to other remote object descriptors. This merely constitutes an indire

ction and

ould not adversely affect the behavior of the IPMP System that might be invoked through this remate object
escriptor.
OTE — The only difference is that while the original site might be trusted, the referred one mightnot. Further|corrective
tions to guard against this condition are not in the scope of ISO/IEC 14496.
.2.8.5.3 URLs in ES_Descriptors
RLs in ES descriptors are used to access elementary streams remotely. This merely constftutes an
imdirection and therefore does not adversely affect the behavior of theIPMP System that might bg invoked
through this remote object descriptor.
NOTE — The only difference is that while the original site might be trdsted, the referred one might not. Further [corrective
actions to guard against this condition are not in the scope of ISO/IEC’ 14496.
7.2.8.6 IPMP Decoding Process
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Figure 9 — IPMP system in the ISO/IEC 14496 terminal architecture
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Figure 9 depicts the injection of IPMP systems or tools with respect to the MPEG-4 terminal. IPMP specific
data is supplied to the IPMP systems or tools via IPMP streams and/or IPMP descriptors, and the IPMP
systems or tools releases protected content after the sync layer.

Each elementary stream under the control of IPMP systems or tools has the conceptual element of a stream
flow controller. Stream flow control can take place between the the SyncLayer decoder and the decoder buffer.
As the figure indicates, elements of IPMP control may take place at other points in the terminal including, after
decoding (as with some watermarking systems) or in the decoded BIFS stream, or after the composition
buffers have been written, or in the BIFS scene tree. Stream flow controllers either enable or disable
processing of an elementary stream in a non-normative way that depends on the status information provided
by the IPMP systems or tools.

Finally, the IPMP systems or tools must at a minimum:
1. Process the IPMP stream and descriptor
2. Appropriately manage (e.g. decrypt and release) protected elementary streams.

The initiglization process of the IPMP systems or tools is not specified except that it shal'not unduly delay th
content 3gccess process as specified in 7.2.7.3.

D

7.3 Synchronization of Elementary Streams

7.3.1 Introduction

This Subclause defines the tools to maintain temporal synchronisation within and among elementary stream
The conceptual elements that are required for this purpose, namely time stamps and clock refereng
informatipn, have already been introduced in 7.1. The syntax and semantics to convey these elements to
receivind terminal are embodied in the sync layer, specified in 7.3.2. This syntax is configurable to adapt t
the needs of different types of elementary streams:The required configuration information is specifie
in7.3.2.3.

QO 0 b7

On the gync layer, an elementary stream is.mapped into a sequence of packets, called an SL-packetized
stream (SPS). Packetization information( has to be exchanged between the entity that generates an
elementgry stream and the sync layer, This relation may be described by a conceptual elementary stream
interface| (ESI) between both layers-{see Annex G). The ESI is a concept to explain the information flow
between|layers, however, need not-be’accessible in an implementation.

SL-packetized streams are~conveyed through a delivery mechanism that is outside the scope of
ISO/IEC|14496-1. This delivery mechanism is only described in terms of the DMIF Application Interface (DA])
whose semantics are specified in ISO/IEC 14496-6. It specifies the information that needs to be exchange
between| the sync layer"and the delivery mechanism. The basic data transport feature that this deliveny
mechanism shall previde is the framing of the data packets generated by the sync layer. The DAI is
referencg point_that need not be accessible in an implementation. The required properties of the DAI a
describefl in 713:3.

The item Qpp(‘ifipd in this Clause are dplnir‘h:d in Figllrp 10 below
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Figure 10 — The Sync Layer
7.3.2 Sync Layer

7.3.2.1 Overview

Tlhe sync layer (SL) specifies a syntax for the packetization of elementary streams into access unitg
ereof. Such a packet is called SL packet. The sequence of SL packets resulting from one elementa

preserved from end to end. Their content is opaque. Access units)are used as the basic
nchronisation.

n SL packet consists of an SL packet header and an SL packét payload. The SL packet header
eans for continuity checking in case of data loss and carries the coded representation of the tim
nd associated information. The detailed semantics of the time stamps are specified in 7.1.3 that de
ing aspects of the systems decoder model. The SL packet header is configurable as specified i
he SL packet header itself is specified in 7.3.2.4.

n SL packet does not contain an indication of its length. Therefore, SL packets must be framed by 2
Ipwer layer protocol using, e.g., the M4Mux tool specified in 7.4. Consequently, an SL-packetized
t a self-contained data stream that can be stored or decoded without such framing.

n SL-packetized stream does not provide identification of the ES_ID associated to the elementar

(see 7.2.6.5) in the SL packet header:TFhis association must be conveyed through a stream map ta
the appropriate signalling means of\the delivery mechanism.

7.3.2.2 SL Packet Specification

7.3.2.2.1 Syntax

dlass SL_Packet’ (SLConfigDescriptor SL) {
aligned (8).¥SL_PacketHeader slPacketHeader (SL) ;
aligned\(8) SL_PacketPayload slPacketPayload;

or parts
y stream

called an SL-packetized stream (SPS). Access units are the only semanti¢.éntities at this layer thaft need to

unit for

provides
b stamps
fines the

7.3.2.3.

suitable
stream is

y stream
ble using

7.3.2.2.2 Semantics

In order to properly parse an SIL._Packet, it is required that the SL.ConfigDescriptor for the elementary
stream to which the SL_Packet belongs is known, since the SLConfigDescriptor conveys the

configuration of the syntax of the SL packet header.
slPacketHeader - an SL_PacketHeader element as specified in 7.3.2.4.

slPacketPayload - an SL_PacketPayload that contains an opaque payload.
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7.3.2.3

7.3.2.31

SL Packet Header Configuration

Syntax

class SLConfigDescriptor extends BaseDescriptor : bit(8) tag=SLConfigDescrTag {

bit (8

) predefined;

if (predefined==0) {

bi

bi

t (1) useAccessUnitStartFlag;
1) useAccessUnitEndFlag;
useRandomAccessPointFlag:

I+

bl
bil
bi
bl
bl

if |

bilt

bl

bit

if (
bil
bl

}
class 1
tag=Exf{

SLEX]|
}

7.3.2.3.2

The SL
Paramet

¢t ¢ ¢t ¢ f ¢ ¢ cf o ot

hasRandomAccessUnitsOnlyFlag;
usePaddingFlag;
useTimeStampsFlag;

uselIdleFlag;

durationFlag;

) timeStampResolution;

) OCRResolution;

timeStampLength; // must be < 64
OCRLength; // must be <
AU_Length; // must be <
instantBitrateLength;
degradationPriorityLength;
AU_segNumLength; // must be < 16
packetSegNumlLength; // must be < 16
reserved=0bl1l;

64
32

N Ul U1 00 0 00w WWERErRLRERERRPR
—_—— — — — — — — N N—— —— —

HurationFlag) {

(32) timeScale;

t (16) accessUnitDuration;

(16) compositionUnitDuration;

luseTimeStampsFlag) {
t (timeStamplLength) startDecodingTimeStamp;
t (timeStampLength) startCompositionTimeStamp;

ExtendedSLConfigDescriptor extends SLConfigDescriptor : bit(8)
SLConfigDescrTag {
LensionDescriptok slextDescr[l..255];

Semantics

packét~header may be configured according to the needs of each individual elementary strea
Brs that can be selected mclude the presence resolution and accuracy of tlme stamps and cIok

reference

SL packet headers

For each elementary stream the configuration is conveyed in an SLConfigDescriptor, which is part of the
associated ES_Descriptor within an object descriptor.

The configurable parameters in the SL packet header can be divided in two classes: those that apply to each
SL packet (e.g. OCR, sequenceNumber) and those that are strictly related to access units (e.g. time stamps,

accessU

nitLength, instantBitrate, degradationPriority).

predefined - allows to default the values from a set of predefined parameter sets as detailed below.

80
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NOTE — This table will be updated by amendments to ISO/IEC 14496 to include predefined configurations as required by
future profiles.

Table 13 — Overview of predefined SLConfigDescriptor values

Predefined field value Description
0x00 Custom
0x01 null SL packet header

0x02 Reserved for use in MP4 files

OXO3—0OXFF Reserved fortSOuse

Table 14 — Detailed predefined SLConfigDescriptor values

Predefined field value 0x01 0x02

UseAccessUnitStartFlag

UseAccessUnitEndFlag

UseRandomAccessPointFlag

UseTimeStampsFlag

UseldleFlag

o|lo|l—=|]O|Q|O|O

DurationFlag

0
0
0
UsePaddingFlag 0
0
0
0
1

000 -
OCRResolution - -

TimeStampResolution

TimeStampLength 32

OCRlength -

AU_length 0

InstantBitrateLength

DegradationPrionityLength

AU_segNumLength

1
oO|lo|lo|o|oo|]o|O

o|lo|o

PacketSegNumLength

o

seAccessUnitStartFlag — indicates that the accessUnitStartFlag is present in each S| packet
eader of this elementary stream.

-

YseAccessUritEndFlag — indicates that the accessUnitEndFlag is present in each SL packet header of
is elementary stream.

—

| neither' useAccessUnitStartFlag nor useAccessUnitEndFlag are set this implies that jeach SL
eket corresponds to a complete access unit.

useRandomAccessPointFlag - indicates that the RandomAccessPointFlag is present in each SL
packet header of this elementary stream.

hasRandomAccessUnitsOnlyFlag - indicates that each SL packet corresponds to a random access point.
In that case the randomAccessPointFlag need not be used.

usePaddingFlag - indicates that the paddingFlag is present in each SL packet header of this
elementary stream.
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UseTimeStampsFlag: indicates that time stamps are used for synchronisation of this elementary stream.
They are conveyed in the SL packet headers. Otherwise, the parameters accessUnitDuration,
compositionUnitDuration, startDecodingTimeStamp and startCompositionTime-Stamp
conveyed in this SL packet header configuration shall be used for synchronisation.

NOTE — The use of start time stamps and durations (useTimeStampsFlag=0) may only be feasible under some
conditions, including an error free environment. Random access is not easily possible.

useIdleFlag — indicates that idleFlag is used in this elementary stream.

durati¢nFlag - indicates that the constant duration of access units and composition units for (this
elementary stream is subsequently signaled.

timeStqmpResolution — is the resolution of the time stamps in clock ticks per second.

OCRRes¢lution —is the resolution of the object time base in cycles per second.

timeStampLength — is the length of the time stamp fields in SL packet headers. timeStampLength shdl
take valyes between zero and 64 bit.

OCRlength — is the length of the objectClockReference field in SL packét headers. A length of zer
indicateq that no objectClockReferences are present in this elementary, stream. If OCRstreamFlag
set, OCRLength shall be zero. Else 0CR1ength shall take values betweén Zero and 64 bit.

»n O

AU_Length —is the length of the accessUnitLength fields in SL packet headers for this elementary stream.
AU_Length shall take values between zero and 32 bit.

instantBitrateLength — is the length of the instantBitrate field in SL packet headers for this
elementary stream.

degradationPriorityLength — is the length of the degradationPriority field in SL packet headefs
for this elementary stream.

AU_segfumLength — is the length of the-'AU sequenceNumber field in SL packet headers for this
elementary stream.

packet$egNumLength — is the |ength of the packetSequenceNumber field in SL packet headers for th
elementgry stream.

[

timeScqle — used to express the duration of access units and composition units. One second is evenly
divided if timeScale parts.

accessUnitDuration — the duration of an access unit is accessUnitDuration * 1/timeScale seconds.

composltien¥nitDuration — the duration of a composition unit is compositionUnitDuration |*
1/timeSké&le’ seconds.

startDecodingTimeStamp — conveys the time at which the first access unit of this elementary stream shall
be decoded. It is conveyed in the resolution specified by t imeStampResolution.

startCompositionTimeStamp — conveys the time at which the composition unit corresponding to the first
access unit of this elementary stream shall be decoded. It is conveyed in the resolution specified by

timeStampResolution.

slextDescr — is an array of ExtensionDescriptors defined for ExtendedSLConfigDescriptor as
specified in 7.3.2.3.1.
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7.3.2.3.3 SLExtentionDescriptor Syntax

abstract class SLExtensionDescriptor : bit(8) tag=0 {

}

class DependencyPointer extends SLExtensionDescriptor: bit(8) tag=
DependencyPointerTag {
bit(6) reserved;

2010(E)

bit(1l) mode;

bit(1l) hasESID;

b1t (8) dependencyLength;
if (hasESID)

{
bit(16) ESID;
}

QO

lass MarkerDescriptor extends SLExtensionDescriptor: bit(8)
ag=DependencyMarkerTag {
int (8) markerLength;

ct

7.3.2.3.4 SLExtentionDescriptor Semantics

0

LExtensionDescriptor is an abstract class specified so as to be-the base class of sl extensions.

7.3.2.3.4.1 DependencyPointer Semantics

O

an another stream.

I{ mode equals 0, the latter stream can be identified through the ESID field or if no ESID is present,
dependsoOn_ES_ID ESID, and access units from this stream will point to the decodingTimeStamp
tream.

n

I{ mode equals 1, access units from.this stream will convey identifiers, for which the system (e.g. IP|
gre responsible to know whether. dependent resources (e.g. keys) are available.

In both cases, the length af this pointer or identifier is dependencyLength.

I{ mode is 0 then degendencylLength shall be the length of the decodingTimeStamp.

7.3.2.3.4.2 MarkerDescriptor Semantics

MlarkerDeScriptor extends SLExtensionDescriptor and allows to tag access units so as to be able t
them independently from their decodingTimeStamp.

ependencyPointer extends SLExtensionDescriptor.afid specifies that access units from this streanj depend

sing the
s of that

P tools)

b refer to

mMarkerLength - is the length for identifiers tagging access units.

7.3.2.4 SL Packet Header Specification

7.3.2.41 Syntax

aligned(8) class SL_PacketHeader (SLConfigDescriptor SL) {
if (SL.useAccessUnitStartFlag)
bit(l) accessUnitStartFlag;
if (SL.useAccessUnitEndFlag)
bit (1) accessUnitEndFlag;
if (SL.OCRLength>0)

© ISO/IEC 2010 — All rights reserved
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bit (1) OCRflag;

if (SL.useIdleFlag)
bit (1) idleFlag;

if (SL.usePaddingFlag)
bit (1) paddingFlag;

if (paddingFlag)
bit(3) paddingBits;

if (!idleFlag && (!paddingFlag || paddingBits!=0)) {
if (SL.packetSegNumLength>0)
lJJ.. ‘l, < SL . L}Glb}\c LSCL:]_I\-I'U.J.I.[LCJ.J.Q ‘l,l].} L}Glb}\c LSCK.:]_U.CJ.J.QCI\-I'U.J.H-‘LJCJ. ’
i1fl (SL.degradationPriorityLength>0)
bit (1) DegPrioflag;
ifl (DegPrioflag)
bit (SL.degradationPriorityLength) degradationPriority;
ifl (OCRflag)
bit (SL.OCRLength) objectClockReference;

1fl (accessUnitStartFlag) {
if (SL.useRandomAccessPointFlag)
bit(l) randomAccessPointFlag;
if (SL.AU_segNumLength >0)
bit (SL.AU_segNumLength) AU_sequenceNumber;
if (SL.useTimeStampsFlag) {
bit (1) decodingTimeStampFlag;
bit (1) compositionTimeStampFlag;
}
if (SL.instantBitrateLength>0)
bit (1) instantBitrateFlag;
if (decodingTimeStampFlag)
bit (SL.timeStamplLength) decodingTimeStamp;
if (compositionTimeStampFlag)
bit (SL.timeStamplLength) compositionTimeStamp;
if (SL.AU_Length > 0)
bit (SL.AU_Length) accessUnitLength;
if (instantBitrateFlag)
bit (SL.instantBitrateLength) instantBitrate;

if (BL.tag == ExtSLConfigBescrTag)
fqr (int 1=0; i<SLgsléxtDescr.length;i++)

switch (SL.slextDescr[i].tag)
{
case DépendencyPointerTag:
Maxker (SL.slextDescr[i] .dependencyLength) wvalue;
break;
case DependencyMarkerTag:
Marker (SL.slextDescr[i] .markerLength) value;
break;
default:
break;

aligned expandable class Marker (int length) {
bit(length) wvalue;
}
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7.3.2.4.2 Semantics

accessUnitStartFlag — when set to one indicates that the first byte of the payload of this SL packet is the
start of an access unit. If this syntax element is omitted from the SL packet header configuration its default
value is known from the previous SL packet with the following rule:

accessUnitStartFlag = (previous-SL packet has accessUnitEndFlag==1)?1:0.

accessUnitEndFlag — when set to one indicates that the last byte of the SL packet payload is the last byte

£ orrrant o it LE thic cvitasn, alanaant 1o raittad - frara-th Sl _paoclkat baodar aonfin et o d f It
OIS OUTTCTTC Ao OO SS Ot It O oS- S yrtaA~ CTeTT e T IS O C U T O T o O pat e T e aut T ooy uratror S dertau

alue is only known after reception of the subsequent SL packet with the following rule:

<

accessUnitEndFlag = (subsequent-SL packet has accessUnitStartFlag==1) 7)1'.0.

I{ neither AccessUnitStartFlag nor AccessUnitEndFlag are configured into the-SL packet hgader this
implies that each SL packet corresponds to a single access unit, hence both adgéssUnitStartFlag =
ccessUnitEndFlag = 1.

OTE — When the SL packet header is configured to use accessUnitStartF1ag. but neither accessUniygEndFlag
npre accessUnitLength, it is not guaranteed that the terminal can determine_the end of an access unit before the
subsequent one is received.

CRflag — when set to one indicates that an objectClockRéference will follow. The default jalue for
CRflag is zero.

ildleFlag - indicates that this elementary stream will¢chéyidle (i.e., not produce data) for an undgtermined
riod of time. This flag may be used by the decoder to discriminate between deliberate and efroneous
bsence of subsequent SL packets.

addingFlag — indicates the presence of padding in this SL packet. The default value for paddinggFlag is
ro.

addingBits — indicate the mode (of padding to be used in this SL packet. The default yalue for
addingBits is zero.

| paddingFlag is set and paddingBits is zero, this indicates that the subsequent payload of this SL
cket consists of padding’ bytes only. accessUnitStartFlag, randomAccessPointFllag and
CRflag shall not be set ifpaddingFlag is set and paddingBits is zero.

| paddingFlag is.set and paddingBits is greater than zero, this indicates that the payload of this SL
cket is followed by paddingBits of zero stuffing bits for byte alignment of the payload.

acketSe&guenceNumber - if present, it shall be continuously incremented for each SL packet as & modulo
untersArdiscontinuity at the decoder corresponds to one or more missing SL packets. In that case] an error
allcbe“signalled to the sync layer user. If this syntax element is omitted from the SL packet header
nfiguration, continuity checking by the sync layer cannot be performed for this elementary stream.

Duplication of SL packets: elementary streams that have a sequenceNumber field in their SL packet
headers may use duplication of SL packets for error resilience. The duplicated SL packet(s) shall immediately
follow the original. The packetSequenceNumber of duplicated SL packets shall have the same value and
each byte of the original SL packet shall be duplicated, with the exception of an objectClockReference
field, if present, which shall encode a valid value for the duplicated SL packet.

degPrioFlag - when set to one indicates that degradationPriority is presentin this packet.
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degradationPriority — indicates the importance of the payload of this SL packet. The streamPriority
defines the base priority of an ES. degradationPriority defines a decrease in priority for this SL packet
relative to the base priority. The priority for this SL packet is given by:

SL_PacketPriority = streamPriority —degradationPriority

degradationPriority remains at this value until its next occurrence. This indication may be for graceful
degradation by the decoder of this elementary stream as well as by the adaptor to a specific delivery layer
instance. The relative amount of complexity degradation among SL packets of different elementary streams

1 (a]] i) 1 EY » M ol
|nCrease do VL _ I dURTU TIVITLy UTULITAOTo.

object(lockReference — contains an Object Clock Reference time stamp. The OTB time value t is
reconstryicted from this OCR time stamp according to the following formula:

t|= (objectClockReference/SL.0CRResolution)+ k*(25L-OCRlensth /o1, OCRResolition)
where k [s the number of times that the objectClockReference counter has wrapped.around.
object(lockReference is only present in the SL packet header if OCRflag is set:

NOTE — |t is possible to convey just an OCR value and no payload within an SL packet:

The following is the semantics of the syntax elements that are only present at the start of an access unit whe
explicitly|signaled by accessUnitStartFlag in the bitstream:

>

randomAccessPointFlag — when set to one indicates that random access to the content of this elementany
stream i$ possible here. randomAccessPointFlag shall only be set if accessUnitStartFlag is set. |f
this synfax element is omitted from the SL packet header.configuration, its default value is the value ¢f
SLConflgDescriptor.hasRandomAccessUnitsOnlyFlag for this elementary stream.

AU_seqguenceNumber - if present, successive aceess units shall either have the same sequence number ¢r
the valug be continuously incremented as a modulo counter. A discontinuity at the decoder corresponds fo
one or more missing access units. In that case{ an error shall be signaled to the sync layer user.

Duplicafion of access units: Access units sent using the same sequence number as the immediately
preceding AU shall be ignored if and.only if the second access unit is a random access point. Such a repeated
access Unit, where the first did not-have RAP set but the repeated one does, allows random access points fo
be added to a broadcast stream, permitting clients to enter the stream at defined points during its transmissio

whilst ndt disrupting clients already receiving the stream. On the other hand, reception of two access uni

with the fame sequence number, when the second is not a RAP, means that the two access units refer to thie
same ke state of the sgene. l.e. the second access unit can be safely processed by the decoder even if it {s
known tq the decoderthat one or more access units that originally existed between the two were lost on the
network.

decodingTimeStampFlag — indicates that a decoding time stamp is present in this packet.

composi
accessUnitLengthFlag — indicates that the length of this access unit is present in this packet.

instantBitrateFlag — indicates that an instantBitrate is present in this packet.
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decodingTimeStamp — is a decoding time stamp as configured in the associated SLConfigDescriptor.
The decoding time td of this access unit is reconstructed from this decoding time stamp according to the
formula:

td = (decodingTimeStamp/SL.timeStampResolution + k*
28t timeStamplength/gr, t+imeStampResolution

where k is the number of times that the decodingTimeStamp counter has wrapped around.

) time for
is access unit.

ompositionTimeStamp — is a composition time stamp as configured in, ‘thé agsociated

d
JuConfigDescriptor. The composition time tc of the first composition unit resulting from this actess unit
i$ reconstructed from this composition time stamp according to the formula:

td = (compositionTimeStamp/SL.timeStampResolution + k*
P timeStamplength/gr, t+imeStampResolution

where k is the number of times that the compositionTimeStamp counter-has wrapped around.

gdccessUnitLength — is the length of the access unit in bytes. If this syntax element is not presept or has
the value zero, the length of the access unit is unknown.

instantBitrate — is the instantaneous bit rate in bits per second of this elementary stream until| the next
instantBitrate field is found.

il the SLConfigDescriptor is an ExtendedSLConfigDescriptor (i.e. its [tag is

HxtSLConfigDescrTag ), then descriptors associated with the array of SLExtensionDescripfors are
dppended to the end of the SLPacket Header.

Note — Since those descriptors conveying thetextended SL information; carry their size, they can be skipped by p decoder.

DependencyPointerDescriptor and MarkerDescriptor define their associated descriptors as follows :

-

or DependencyPointerDescriptor a Marker of length dependencylLength will be encoded. It shall resolve
ither to an identifier or to @ decodingTimeStamp as specified in 7.3.2.3.4.1.

D

Hor MarkerDescriptoriaymarker of length markerLength is encoded.

7.3.2.5 Clock'Reference Stream

An elementary stream of streamType = ClockReferenceStream may be declared by means of the object
descriptor. It is used for the sole purpose of conveying Object Clock Reference time stamps.| Multiple
dlementary streams in a name scope may make reference to such a ClockReferenceStream by medns of the
dCR/ES_ID syntax element in the SLConfigDescriptor to avoid redundant transmission pf Clock
Reference information. Note, however, that circular references between elementary streams using
OCR_ES_ID are not permitted.

On the sync layer a ClockReferenceStream is realized by configuring the SL packet header syntax for this SL-
packetized stream such that only OCR values of the required OCRresolution and OCRlength are present
in the SL packet header.

There shall not be any SL packet payload present in an SL-packetized stream of streamType =
ClockReferenceStream.
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In the DecoderConfigbescriptor for a clock reference stream ObjectTypeIndication shall be set to
'OxFF', hasRandomAccessUnitsOnlyFlag toone and bufferSizeDBto'0'.

The following indicates recommended values for the SL.ConfigbDescriptor of a Clock Reference Stream:

Table 15 — SLConfigDescriptor parameter values for a ClockReferenceStream

useAccessUnitStartFlag

useAccessUnitEndFlag

useRandomAccessPointFlag

usePaddingFlag

useTimeStampsFlag

useIdleFlag

durationFlag

timeStampResolution

timeStampLength

AU_length

degradationPriorityLength

[} ol ol foll Jol Noll HNoll No i o}l Noll No il No)

AU_segNumLength

7.3.2.6 | Restrictions for elementary streams sharing the same-.object time base

While it ip possible to share an object time base between multiple elementary streams through OCR_ES_1ID, ja
number ¢f restrictions for the access to and processing of these elementary streams exist as follows:

1. Wher] several elementary streams share a single object time base, the elementary streams withoyit
embedded object clock reference information shall not be used by the player, even if accessible, until th
elementary stream carrying the object clock reference information becomes accessible (see 7.2.7.3 for th
streafn access procedure).

2. If an [elementary stream without embedded object clock reference information is made available to th
terminal at a later point in time than:the elementary stream carrying the object clock reference information,
it shall be delivered in synchronization with the other stream(s). Note that this implies that such a strea
might not start playing from its beginning, depending on the current value of the object time base.

3. Wher] an elementary /stream carrying object clock reference information becomes unavailable or
otheryise manipulatedyin its delivery (e.g., paused), all other elementary streams which use the sam
object time base shallfollow this behavior, i.e., become unavailable or be manipulated in the same way.

DO »

4. When an elementary stream without embedded object clock reference information becomes unavailable
this hps notinfluence on the other elementary streams that share the same object time base.

7.3.2.7

7.3.2.7.1 Resolution of ambiguity in object time base recovery

Due to the limited length of objectClockReference values these time stamps may be ambiguous. The
OTB time value can be reconstructed each time an objectClockReference is transmitted in the headers of
an SL packet according to the following formula:

toTs_reconstructed=(0bjectClockReference/SL.OCRResolution)+k*(25"-0°Rtendth /g1, OCRResolution)

88 © ISO/IEC 2010 — Al rights reserved


https://standardsiso.com/api/?name=f43cb7874ea7c66bc8333c15505a72d6

ISO/IEC 14496-1:2010(E)

with k being an integer value denoting the number of wrap-arounds. The resulting time base tors_reconstructed iS
measured in seconds.

When the first objectClockReference for an elementary stream is acquired, the value k shall be set to
one. For each subsequent occurence of objectClockReference the value k is estimated as follows:

The terminal shall implement a mechanism to estimate the value of the object time base for any time instant.

Each time an objectClockReference is received, the current estimated value of the OTB torg estimatea Shall

De ampleg nen OFB evalualed or qireren alue QL _K ne allle Kk hat _minimize e terml

tdTE estimated - toTs_rec(K)| haII be assumed to yield the correct value of torg reconstructea- This value may| be used
ds new input to the object time base estimation mechanism.

he application shall ensure that this procedure yields an unambiguous value of k by selecting an appropriate
I¢ngth and resolution of the objectClockReference element and a sufficiently high-frequency of|insertion
gf objectClockReference values in the elementary stream. The choices for these«values depend on the
delivery jitter for SL packets as well as the anticipated maximum drift between the Clocks of the trahsmitting
gnd receiving terminal.

.3.2.7.2 Resolution of ambiguity in time stamp recovery

Due to the limited length of decodingTimeStamp and compositidnTimeStamp values these timg stamps
ay become ambiguous according to the following formula:

th(m)=(TimeStamp/SL. timeStampResolution)+m*(25L; Biuestamplength /o1, + imeStampResolution)

ith TimeStamp being either a decodingTimeStamp" Or @ compositionTimeStamp and m peing an
imteger value denoting the number of wrap-arounds.

he correct value timestamp Of the time stamp can(®e estimated as follows:

Hach time a TimeStamp is received, the‘current estimated value of the OTB torg estimated Shall be pampled.
tg(m) is evaluated for different values.of m. The value m that minimizes the term | torg_estimated — tis(M)] shall be
assumed to yield the correct value of tinestamp-

he application may choose, separately for every individual elementary stream, the length and resolution of
time stamps so as to match iits)requirements on unambiguous positioning of time events. This choice|depends
dn the maximum time that\an SL packet with a TimeStamp may be sent prior to the point in time indjcated by
the TimeStamp as well.as the required precision of temporal positioning.

.3.2.7.3 Usage considerations for object clock references and time stamps

he time Jline of an object time base allows to discriminate two time instants separated by mpre than
1/SL.0GRRésolution. OCRResolution should be chosen sufficiently high to match the accuracy needed
by the ‘application to synchronize a set of elementary streams.

od a v y—rore than
1/SL. timeStampResolution. timeStampResolution should be chosen sufficiently high to match the
accuracy needed by the application in terms of positioning of access units for a given elementary stream.

A TimeStampResolution higher than the OCRResolution will not achieve better discrimination between
events. If TimeStampResolution is lower than the OCRResolution, events for this specific stream
cannot be positioned with the maximum precision possible with this given OCRResolution.

The parameter OCRLength is signaled in the SL header configuration. 25%-0Cflendth /o1, OCRResolution is
the time interval covered by the objectClockReference counter before it wraps around. OCRLength
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should be chosen sufficiently high to match the application needs for unambiguous positioning of time events
from a set of elementary streams.

When an application knows the value k defined in 7.3.2.7.1, the OTB time line is unambiguous for any time
value. When the application cannot reconstruct the k factor, as for example in any application that permits
random access without additional side information, the OTB time line is ambiguous modulo
28L-0CRLength /o1, OCRResolution. Therefore, any time stamp refering to this OTB is ambiguous. Therefore,
any time stamp refering to this OTB is ambiguous. It may, however, be considered unambiguous within an
application environment through knowledge about the maximum expected delivery jitter and constraints on the
time by which an access unit can be sent prior to its decoding time.

Note that elementary streams that choose the time interval 250-timestamlenath /o1 + imesStampResolutio
higher tihan 28t-0CRbendth; o1, oCRResolution can still only position time events unambiguously) in th
smaller gf the two intervals.

D S

In cases, where k and m can not be estimated correctly, the buffer model may be violated, resulting i
unpredicfable performance of the decoder.

]

EXAMPLE — Let's assume an application that wants to synchronize elementary streams{with a precision of 1 ms.
OCRRes¢lution should be chosen equal to or higher than 1000 (the time between twa-successive ticks of the OCR
then equdl to 1ms). Let’'s assume OCRResolution=2000.

[

The application assumes a drift between the STB and the OTB of 0.1% (i.€) 1ms every second). The clock
need thgrefore to be adjusted at least every second (i.e. in the worst_ case, the clocks will have drifted 1m
which is [he precision constraint). Let's assume that objectClockReference are sent every 1s.

[Z)

The application wants to have an unambiguous OTB time line of:24h without need to reconstruct the k factoy.
The OCRLength is therefore chosen accordingly such that 25" @579t /51, . OCRResolution=24h.

Let's asqume now that the application wants to synchronize events within a single elementary stream with
precisionl of 10 ms. TimeStampResolution should~be chosen equal to or higher than 100 (the tim
between| two successive ticks of the TimeStamp is then equal to 10ms). Let's assumge
TimeStampResolution=200.

[OY]

The application wants to be able to send _access units at maximum 1 minute ahead of their decoding d
composifion time. The timeStampLength is therefore chosen as

=

25L.timeSfamplength /o1 t+imeStampResolution = 2 minutes.

7.3.3 DOMIF Application Interface

[oN

The DMIF Application~Interface is a conceptual interface that specifies which data need to be exchange
between|the sync layer and the delivery mechanism. Communication between the sync layer and the deliver
mechanism includes'SL-packetized data as well as additional information to convey the length of each S
packet.

mM<

An implgmentation of ISO/IEC 14496-1 does not have to expose the DMIF Application Interface. A terminal
compliant with TSO/TEC 14496-1, however, shall have the funclionality described by the DAI o be able to
receive the SL packets that constitute an SL-packetized stream. Specifically, the delivery mechanism below
the sync layer shall supply a method to frame or otherwise encode the length of the SL packets transported
through it.

The DMIF Application Interface specified in ISO/IEC 14496-6 embodies a superset of the required data
delivery functionality. The DAI has data primitives to receive and send data, which include indication of the
data size. With this interface, each invocation of a DA_Data or a DA_DataCallback shall transfer one SL
packet between the sync layer and the delivery mechanism below.

90 © ISO/IEC 2010 — Al rights reserved


https://standardsiso.com/api/?name=f43cb7874ea7c66bc8333c15505a72d6

ISO/IEC 14496-1:2010(E)

7.4 Multiplexing of Elementary Streams

7.4.1 Introduction

Elementary stream data encapsulated in SL-packetized streams are sent/received through the DMIF
Application Interface, as specified in 7.3. Multiplexing procedures and the architecture of the delivery protocol
layers are outside the scope of ISO/IEC 14496-1. However, care has been taken to define the sync layer
syntax and semantics such that SL-packetized streams can be easily embedded in various transport protocol
stacks.

he analysis of existing transport protocol stacks has shown that, for stacks with fixed length packets (e.g.,
PEG-2 Transport Stream) or with high multiplexing overhead (e.g., RTP/UDP/IP), it may be advantdgeous to
ve a generic, low complexity multiplexing tool that allows interleaving of data with low overhead| and low
lay. This is particularly important for low bit rate applications. Such a multiplex tool is\specifigd in this
ubclause. Its use is optional.

4.2 M4Mux Tool

.4.2.1 Overview

he M4Mux tool is a flexible multiplexer that accommodates interleaving of SL-packetized stregms with
rying instantaneous bit rate. The basic data entity of the M4Mux ista M4Mux packet, which has d variable
I¢ngth. One or more SL packets are embedded in a M4Mux packet as specified in detail in the reminder of
this Subclause. The M4Mux tool provides identification of SL\packets originating from different el¢mentary
reams by means of M4Mux Channel numbers. Each SL-packetized stream is mapped into ong M4Mux
hannel. M4Mux packets with data from different SL:packetized streams can therefore be arbitrarily
imnterleaved. The sequence of M4Mux packets that are interleaved into one stream are called a M4Muk Stream.

M4Mux Stream retrieved from storage or transmission may be parsed as a single data stream. IHowever,
ffaming of M4Mux packets by the underlying layer is required for random access or error recovery. There is no
requirement to frame each individual M4Mux packet. The M4Mux also requires reliable error detection by the
nderlying layer. This design has been‘:chosen acknowledging the fact that framing and error fetection
echanisms are in many cases provided:by the transport protocol stack below the M4Mux.

wo different modes of operation of-the M4Mux providing different features and complexity are defined. They
re called Simple Mode and MuxCode Mode. A M4Mux Stream may contain an arbitrary mixture of M4Mux
ckets using either Simple Mode or MuxCode Mode. The syntax and semantics of both modes are [specified
elow.

he delivery timing of-the M4Mux Stream can be conveyed by means of M4Mux clock reference timg stamps.
his functionality_may be used to establish a multiplex buffer model on the delivery layer. Both [the time
amps and the;MuxCode Mode require out-of-band configuration prior to usage.

.4.2.2 Simple Mode

the.simple mode one SL packet is encapsulated in one M4Mux packet and tagged by an index | which is
ual to the M4Mux Channel number as indicated in Figure 11. This mode does not require any configuration
or maintenance of state by the receiving terminal.

M4Mux-Packet

index | length SL-Packet

Header Payload

Figure 11 — Structure of M4Mux packet in simple mode
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7.4.2.3

In the MuxCode mode one or more SL packets are encapsulated in one M4Mux packet as indicated in Figure
12. This mode requires configuration and maintenance of state by the receiving terminal. The configuration
describes how M4Mux packets are shared between multiple SL packets. In this mode the index value is
used to dereference configuration information that defines the allocation of the M4Mux packet payload to

MuxCode mode

different M4AMux Channels.

7.4.2.4

A4ANA Poalead
TVIFIVIUX-T acket

index | length |version SL-Packet| SL-Packet SL-Packet

|H | Pay1d|H| Payload| ....... |H| Payload

Figure 12 — Structure of M4AMux packet in MuxCode mode

M4Mux packet specification

7.4.2.41 Syntax

class N4MuxPacket (MuxCodeTableEntry mctl[],

92

M4MuxTimingDescriptor FM,
M4MuxIDDescriptor mde)

unsipned int(8) index;

if

(jnde == NULL | mde.Muxtype == 0) {
bilt (8) length;
elpe if (mde.Muxtype == 1) {

ldngth = 0;

bit (1) nextByte;
bit (7) length;
whHile (nextByte) {

bit (1) nextByte;
bit(7) sizeByte;
length = length<<7 | sizeByte;

ifl (index<238) {

if (length!=0) {
SL_Packet gsPayload;
} else {
bit (5)\FMC_version_number;
constrbit (3) reserved=0blll;
}
else 5f (index == 238) {
bit (FM.FCR_Length) fmxClockReference;
bit (FM. fmxRateLength) fmxRate;

for (1=0; 1<(length-FM.FCR_Length-FM.ImxRatelength); 1++)
M4Mux_descriptor ()
}
} else if (index == 239) {
bit(8) stuffing[lengthl;

} else {

bit(4) version;
const bit(4) reserved=0bllll;
multiple_SI,_ Packet mPayload (mct[index-240]) ;
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7.4.2.4.2 Semantics

length — the length of the M4Mux packet payload in bytes. This is equal to the length of the single
encapsulated SL packet in Simple Mode and to the total length of the multiple encapsulated SL packets in
MuxCode Mode. If the M4AMuxIDDescriptor is not used, or if it is used and if the Muxtype is designing the first
M4Mux tool, the length field is on one byte. If the M4MuxIDDescriptor is used and if the Muxtype is designing
the second M4Mux tool, the length calculation relies on the combination of the nextByte and sizeByte
fields that can be spread over several bytes. In Simple Mode, when this length is equal to zero, the M4Mux
packet carries one byte that contains the FMC_version_number field. In Simple Mode, M4Mux packets with a
I , .

MC_version_number — This 5 bit field indicates the current version of the MAMuxChannelDescripfor that is
pplicable. FMC_version_number is used for error resilience purposes. If this version number does not
atch the version of the referenced M4MuxChannelDescriptor that has most recently been recejved, the
pllowing M4Mux packets belonging to the same M4Mux Channel cannot be parsed. The implemenptation is
ee to either wait until the required version of M4MuxChannelDescriptor becomes available or to digcard the
pllowing M4Mux packets belonging to the same M4Mux Channel. In Simple Mode; the value givén to the
MC_version_number field is identical in subsequent duplicated M4Mux packets with a length equdl to zero.

fi
fi
fi
H

7.4.2.5 Configuration and usage of MuxCode Mode

7.4.2.5.1 Syntax

dligned(8) class MuxCodeTableEntry {

int i, k;

bit (8) length;

bit (4) MuxCode;

bit(4) version;

bit (8) substructureCount;

for (i=0; i<substructureCount; i+&)" {

bit(5) slotCount;

bit (3) repetitionCount;

for (k=0; k<slotCount; k++){
bit (8) md4MuxChannel [{i¥] [ [k
bit (8) numberOfBytes[[i]]1I[[

11;
k11;

7.4.2.5.2 Semantics

Tlhe configuration for MuxCode Mode is signaled by MuxCodeTableEntry messages. The transpprt of the
MuxCodeTableEntry shall be defined during the design of the transport protocol stack that makgs use of
the M4Mux tool. Part 6 of this Final Committee Draft of International Standard defines a method to cohvey this
i%formation using the DN_TransmuxConfig primitive.

The basic requirement for the transport of the configuration information is that data arrives reliably in a timely
manner. However, no specific performance bounds are required for this control channel since version
numbers allow to detect M4Mux packets that cannot currently be decoded and, hence, trigger suitable action
in the receiving terminal.

length —the length in bytes of the remainder of the MuxCodeTableEntry following the 1ength element.
MuxCode — the number through which this MuxCode table entry is referenced.

version - indicates the version of the MuxCodeTableEntry. Only the latest received version of a
MuxCodeTableEntry is valid.
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substructureCount - the number of substructures of this MuxCodeTableEntry.

slotCount — the number of slots with data from different M4Mux Channels that are described by this
substructure.

repetitionCount - indicates how often this substructure is to be repeated. A repetitionCount zero
indicates that this substructure is to be repeated infinitely. repetitionCount zero is only permitted in the
last substructure of a MuxCodeTableEntry.

number
number

7.4.2.5.3

The Mux
different
longer th

shorter than the template, the remainder of the template is ignored.

Note tha
have a d
simple m

Note furt]
packets

EXAMPLIE

In this example we assume the presence of three substructures. Each one has a different slot count as well as repetitign

count. Th
substru
slotCou
repetit

We furthq
(numberd

FMC1 (By
FMC3 (By
FMC6 (By
The layou

fBytes[i] [k] —the number of data bytes in this slot associated to m4MuxChannel [i] [K]% Th
bf bytes corresponds to one SL packet.

[

Usage

CodeTableEntry describes how a M4Mux packet is partitioned into slots.that carry data from
M4Mux Channels. This is used as a template for parsing M4Mux packets.\lf'a M4Mux packet is
an the template, parsing shall resume from the beginning of the templateIf a M4Mux packet {s

the usage of MuxCode mode may not be efficient if SL packets for-a\given elementary stream do nIt
onstant length. Given the overhead for an update of the associated MuxCodeTableEntry, usage of
ode might be more efficient.

her that data for a single M4Mux channel may be conveyed through an arbitrary sequence of M4Mux
ith both simple mode and MuxCode mode.

b exact parameters are as follows:

CtureCount =3

ht[i] = 2, 3, 2 (for the corresponding\substructure)
ionCount[i] =3, 2, 1 (for the cotresponding substructure)

r assume that each slot configures channel number FMCn (m4MuxChannel) with a number of bytes Byteq
fBytes). This configuration would result in a splitting of the M4Mux packet payload to:

tes1), FMC2 (Bytes2) repeated 3 times, then
tes3), FMC4 (Bytes4), FMC5 (Bytes5) repeated 2 times, then
tes6), FMC7 (Bytes7) repeated once

S

t of the corfesponding M4Mux packet would be as shown in Figure 13.

M4Mux-Packet

oo oS —

O k!
N
O k!
N O
-~ ™
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M
C
2
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5 O = wn = o <
wAA<Zgo
~0L ™
wA ™
wAAZLo
A0
nwun <
an<Zm™m
N

94

Figure 13 — Example for a M4Mux packet in MuxCode mode
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7.4.2.6 Configuration and usage of M4Mux clock references

7.4.2.6.1 Syntax

aligned(8) class M4MuxTimingDescriptor {
bit(16) FCR_ES_ID;
bit (32) FCRResolution;

bit (8) FCRLength;

bit (8) FmxRateLength;

.4.2.6.2 Semantics

he sequence of fmxClockReference time stamps in a M4Mux stream constitutes’ a clock feference

ream, albeit with a different syntax as specified in 7.3. Elementary streams shall he*associated to
se established by this clock reference by referencing the FCR_ES_ID as“their OCR_ES_T
LConfigDescriptor. The transport of the M4MuxTimingDescriptor shall be defined during th
the transport protocol stack that makes use of the M4Mux tool.

.4.2.6.3 Usage

he M4Mux clock reference time stamps may be used to establish and verify a multiplex buffer mq
mxClockReference information determines the arrival timet(j) of individual bytes i of the M4Mux
the following way:

i) = FCR(@") N i—i"
FCRResolution  fmxRate(i)

Where:
i is the index of any byte(in the M4Mux stream for i" <i <’

i
in the MAMux-Stream

FCR(i") is the time &ncoded in the fmxClockReference in units of FCRResolution
fmxRate(i)indicates the rate specified by the fmxRate field for byte i

71.4.2.7 M4Mux buffer descriptor

7.4.2.7:1>. Syntax

the time
D in the
e design

del. The
btream in

i" is the index of the byte containing the last bit of the most recent fmxClockReference field

ligned (8) class M4MuxBufferDescriptor {

Q

bit (8) m4MuxChannel;
bit(24) FB_BufferSize;

7.4.2.7.2 Semantics

The size of multiplex buffers for each M4Mux channel is signaled by M4MuxBufferDescriptors. One
descriptor per M4Mux channel is required unless the DefaultM4MuxBufferDescriptor is used. The
transport of the M4MuxBufferDescriptors shall be defined during the design of the transport protocol

stack that makes use of the M4Mux tool.
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m4MuxChannel -the number of a M4Mux channel
FB_BufferSize - the size of the M4Mux buffer for this M4Mux channel in bytes.
7.4.2.8 Default MAMux buffer descriptor

7.4.2.81 Syntax

aligned(8) class DefaultM4MuxBufferDescriptor ({
bit (PZ) FB_DeraultBurrersize;

3

7.4.2.8.20 Semantics

D

The default size of multiplex buffers for each individual channel in a M4Mux stream  isxsignaled by th
Defaul §M4MuxBufferDescriptor. M4Mux channels that use a different buffer size-may signal this usin
the M4MyxBufferDescriptor. The transport of the DefaultM4MuxBufferDesctiptor shall be defing
during the design of the transport protocol stack that makes use of the M4Mux tool.

[eNN(e]

FB_DefgultBufferSize -the default size of M4Mux buffers for this M4Mux 'stfeam in bytes.

7.4.2.9 M4Mux buffer model

B

\
\
/ \
\
I’ / O+—FB,
|
|
|

iFB

FB, i$ the M4Mux buffer'for the elementary stream in M4Mux channel n

Rbx i$ the rate at which data enters the M4Mux buffers.

ux buffer model applies to M4Mux streams that utilize M4Mux Clock reference channel packets fo
define the delivery timing of the M4Mux stream. The M4Mux stream enters the M4Mux buffer model at the
rate and [timing as defined by the fmxClockReference and fmxRate fields. There may be some periods of time
during wii i ;
that preceed the next M4Mux Clock reference channel packet shall be delivered to the M4Mux buffer model
prior to the delivery of any byte of the next M4Mux Clock reference channel packet.

For each M4Mux channel i the M4Mux packet is stored in M4Mux Buffer FB;. The bytes in buffer FBi are
removed at a rate specified by the InstantRate field in the SL header of the contained SL-packetized stream.
Upon removal each byte enters the elementary stream buffer DB;. The M4Mux stream shall be constructed so
that the following condition is met :

e Buffer FBi shall not overflow.
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7.4.210 M4MuxID Descriptor

7.4.2.10.1 Syntax

aligned(8) class M4MuxIDDescriptor {
bit(8) MuxID;
bit (4) Muxtype;
bit(4) Muxmanagement;

7.4.2.10.2 Semantics
MuxID - the ID of the M4Mux stream.

uxtype — the type of the Multiplexing tool used to generate the M4Mux stream. Indicated type value shall
omply with the following Table 16 — Multiplexing type table.

Q=

uxmanagement — the mode of management used by the Multiplexing tool, t@ generate the M4Mux stream.
mdicated mode value shall comply with Table 17 — Multiplexing managementinode table.

= =

Table 16 — Multiplexing type table

Type Multiplexing tool

0 M4Mux tool

1 M4Mux_2:tool

2-7 ISO/IEC14496-1 Reserved
8-15 User Private

Table 17 — Multiplexing management mode table

Type management mode

0 Static

1 Dynamic

2-7 ISO/IEC 14496-1 Reserved
815 User Private

7.4.3 M4Mux Descriptors

O

irectly derived.from the M4Mux descriptor classes, hereafter are defined the M4Mux descriptors pointed to
by the “List of’€lass Tags for Descriptors” table.

7.4.3.1 M4MuxChannelDescriptor

(Y b
Syntax

class M4MuxChannelDescriptor extends BaseDescriptor
: bit(8) tag= M4MuxChannelDescrTag {
bit (5) version_number;
bit (1) current_next_indicator;
const bit(2) reserved=0bll;
for (i=0; i<( sizeOfInstance-2); i += 3) {
bit(16) ES_ID;
bit (8) M4MuxChannel;
}
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7.4.3.1.2 Semantics

version_number -- This 5 bit field is the version number of the complete M4MuxChannelDescriptor.
The version number shall be incremented by 1 whenever the definition of the M4MuxChannelDescriptor
changes. Upon reaching the value 31, it wraps around to 0. When the current_next_indicator is set to
1", then the version_number shall be that of the currently applicable M4MuxChannelDescriptor. When
the current_next_indicator is set to '0', then the version_number shall be that of the next applicable
M4MuxChannelDescriptor.

M4MuxChannelDescriptor is currently applicable. When the bit is set to '0', it indicates that the receive
M4MuxChannelDescriptor is not yet applicable and shall be the next M4MuxChannelDescrigtor {0
become palid.

A validity period of time is associated with each version_number of a M4MuxChannelDe&§&riptor. It
only within that validity period of time, that M4Mux packets refer to the version identified by that
version_pumber. The validity period of time of one version starts as soen as the first
M4MuxChannelDescriptor is sent with the current_next_indicator ==

The validity period of time of one version ends as soon as an empty M4MuxChannelDescriptor is sent
with the| current_next_indicator == 1, meaning that the assignements of that version of the
M4MuxChannelDescriptor are not any more relevant.

An empty M4MuxChannelDescriptor is a M4MuxChannélDescriptor shall be sent with
sizeOfInstance == 1, such that there are no elementary streams‘described.

ES_ID - this 16-bit field specifies the identifier of an ISO/IEC 14496-1 SL-packetized stream.

M4MuxChannel - This 8-bit field specifies the number.of the M4Mux channel used for this SL-packetized
stream.

7.4.3.2 | M4MuxBufferSize Descriptor

7.4.3.21 Syntax

class NM4MuxBufferSizeDescriptor extends BaseDescriptor
bit(8) tag=(MAMuxBufferSizeDescrTag {
DefaultM4MuxBufferDescriptor ()
for (i=0;(Ci<( sizeOfInstance-3); 1 += 4) {
M4MuxBufferDescriptor ()
}

7.4.3.2.2] ./Semantics

DefaultM4MuxBufferDescriptor - the default size of multiplex buffers for each Individual channel in a
M4Mux stream is signalled by the DefaultM4MuxBufferDescriptor class.

M4MuxBuf ferDescriptor - the exact size of multiplex buffers for each channel in a M4Mux stream can be
signalled by the M4MuxBufferDescriptor class.
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7.4.3.3 M4MuxTiming Descriptor

7.4.3.3.1 Syntax

class M4MuxTimingDescriptor extends BaseDescriptor
: bit(8) tag= M4AMuxTimingDescrTag {
M4MuxTimingDescriptor ()

2010(E)

7.4.3.3.2 Semantics

=

4MuxTimingDescriptor — This descriptor class defines FCR_ES_ID, FCRResolutioenyFCRI
FmxRateLength.

7.4.3.4 M4MuxCodeTable Descriptor

7.4.3.4.1 Syntax

dlass M4MuxCodeTableDescriptor extends BaseDescriptor
: bit(8) tag= M4MuxCodeTableDescrTag {
for(i =0; 1 < sizeOfInstance; 1 += sizeof ( MuxCodeTableEntry (

{
MuxCodeTableEntry ()

3

7.4.3.4.2 Semantics

MluxCodeTableEntry () — This class definesthe M4Mux configuration of one M4Mux channel.

0

everal M4dMuxCodeTableDescriptdy may be used with different instances of the MuxCodeTab
ass.

(@]

7.4.3.5 M4Muxldent Descriptor

7.4.3.5.1 Syntax

dlass M4MuxIdehtDescriptor extends BaseDescriptor
Vvbit (8) tag= M4MuxIdentDescrTag {
M4MuxIDDescriptor ()

Llength,

| eEntry

714352 Semantics

M4MuxIDDescriptor — This class defines MuxID, Muxtype, Muxmanagement.

8 Syntactic Description Language

8.1 Introduction

This Subclause describes the mechanism with which bitstream syntax is documented in ISO/IEC 14496. This

mechanism is based on a Syntactic Description Language (SDL), documented here in the form of
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description rules. It directly extends the C-like syntax used in ISO/IEC 11172-1:1993 and
ISO/IEC 13818-1:2007 into a well-defined framework that lends itself to object-oriented data representations.
In particular, SDL assumes an object-oriented underlying framework in which bitstream units consist of
“classes.” This framework is based on the typing system of the C++ and Java programming languages. SDL
extends the typing system by providing facilities for defining bitstream-level quantities, and how they should be
parsed.

The elementary constructs are described first, followed by the composite syntactic constructs, and arithmetic
and logical expressions. Finally, syntactic control flow and built-in functions are addressed. Syntactic flow
control is needed to take into account context-sensitive data. Several examples are used to clarify the
structure

8.2 Elementary Data Types

8.2.1 Iptroduction
The SDU uses the following elementary data types:
1. Consfant-length direct representation bit fields or Fixed Length Codes — FLEs. These describe the

encoded value exactly as it is to be used by the appropriate decoding process:

2. Variable length direct representation bit fields, or parametric FLCs. These“are FLCs for which the actual
length is determined by the context of the bitstream (e.g., the value of another parameter).

3. Constant-length indirect representation bit fields. These require an extra lookup into an appropriate table ¢
varialple to obtain the desired value or set of values.

=

4. Variable-length indirect representation bit fields (e.g., Huffman-codes).
These elementary data types are described in more detail incthe Clauses to follow immediately.

All quanlities shall be represented in the bitstream withidhe most significant byte first, and also with the mogt
significant bit first.

8.2.2 (Jonstant-Length Direct Representation Bit Fields

Constant-length direct representation bit fields shall be represented as:

Rule E.1: Elementary Data Types

[aligned] type[ (length)] element_name [= value]; /| C++-style comments allowed

The t may be any.of the following: int for signed integer, unsigned int for unsigned integer, doubl
for floating point,and bit for raw binary data. The length attribute indicates the length of the element in bits,
as it is dctually_stored in the bitstream. Note that a data type equal to double shall only use 32 or 64 hjit
lengths. [Thetvalue attribute shall be present only when the value is fixed (e.g., start codes or object IDs), an
it may a|so_indicate a range of values (i.e., ‘'Ox01..0xAF’). The type and the optional length attributes a
always present, except if the data is non-parsable, i.e., it is not included in the bitstream. The keyword
aligned indicates that the data is aligned on a byte boundary. As an example, a start code would be
represented as:

aligned bit(32) picture_start_code=0x00000100;

An optional numeric modifier, as in aligned(32), may be used to signify alignment on other than byte
boundary. Allowed values are 8, 16, 32, 64, and 128. Any skipped bits due to alignment shall have the value
‘0’. An entity such as temporal reference would be represented as:

unsigned int(5) temporal_reference;
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where unsigned int (5) indicates that the element shall be interpreted as a 5-bit unsigned integer. By

default, data shall be represented with the most significant bit first, and the most significant byte first.

The value of parsable variables with declarations that fall outside the flow of declarations shall be set to 0.

Constants shall be defined using the keyword const.

EXAMPLE —

const int SOME_VALUE=255; // non-parsable constant

Bt aTanb bt WaVak: /]
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o designate binary values, the 0b prefix shall be used, similar to the 0x prefix for hexadecimal nu
riod (‘") may be optionally placed after every four digits for readability. Hence OxQF“is equi
b0000.1111.

Ip several instances, it may be desirable to examine the immediately following bits”in the bitstrean
ctually consuming these bits. To support this behavior, a ‘*’ character shall be) placed after the p
parentheses to modify the parse size semantics.

Q

mbers. A
valent to

, without
arse size

Rule E.2: Look-ahead parsing

[aligned] type (length) * element_name;

Hor example, the value of next 32 bits in the bitstream can be checked to be an unsigned intege
dvancing the current position in the bitstream using the following representation:

Q

dligned unsigned int (32)* next_code;

8.2.3 Variable Length Direct Representation Bit Fields

—

his case is covered by Rule E.1, by allowing the length attribute to be a variable included in the bits
on-parsable variable, or an expression involving such variables.

-

BXAMPLE —

nsigned int(3) precisdoen;
nt (precision) DC;

[

8.2.4 Constant-kength Indirect Representation Bit Fields

Ipdirect representation indicates that the actual value of the element at hand is indirectly specifig
bitstream through the use of a table or map. In other words, the value extracted from the bitstream is
tp a tablexfrom which the final desired value is extracted. This indirection may be expressed by del
map itself:

r without

tream, a

d by the
an index
ining the

RuteE-3-Maps

map MapName (output _type) {
index, {value_1, ... value_M},

These tables are used to translate or map bits from the bitstream into a set of one or more values. The input

type of a map (the index specified in the first column) shall always be bit. The output type entry

shall be

either a predefined type or a defined class (classes are defined in 8.3.1). The map is defined as a set of pairs
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of such indices and values. Keys are binary string constants while values are output_type constants. Values
shall be specified as aggregates surrounded by curly braces, similar to C or C++ structures.

EXAMPLE —

class YUVblocks {// classes are fully defined later on
int Yblocks;
int Ublocks;
int Vblocks;

}

// a taple that relates the chroma rormat with the number oL DlOCKS

// per pignal component

map blofks_per_component
0b00 ) {4, 1, 1}, // 4:2:0
0b01) {4, 2, 2}, // 4:2:2
Oblof {4, 4, 4}y // 4:4:4

(YUVblocks) {

The nex{|rule describes the use of such a map.

Rule E.4: Mapped Data Types

type (MapName) name;

The typg of the variable shall be identical to the type returned fromthe map.

EXAMPLE —
YUVblocks (blocks_per_component) chroma_format;

Using the above declaration, a particular value ofv"'the map may be accessed using the construdt:
chroma_[format.Ublocks.

8.2.5 Mariable Length Indirect Representation Bit Fields

For a vafiable length element utilizing asHuffman or variable length code table, an identical specification to the
fixed length case shall be used:

class val {
unsipned int foo;

int par;

}

map sampple_vle~map (val) {
0b00pP0.004, {0, 5},

0p00p0.0001, {1, -14}

The only difference is that the indices of the map are now of variable length. The variable-length codewords
are (as before) binary strings, expressed by default in ‘Ob’ or ‘0x’ format, optionally using the period (") every
four digits for readability.

Very often, variable length code tables are partially defined. Due to the large number of possible entries, it
may be inefficient to keep using variable length codewords for all possible values. This necessitates the use of
escape codes, that signal the subsequent use of a fixed-length (or even variable length) representation. To
allow for such exceptions, parsable type declarations are allowed for map values.
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EXAMPLE — This example uses the class type ‘val’ as defined above.

map sample_map_with_esc (val) {
0b0000.001, {0, 5},
0b0000.0001, {1, -143%,
0b0000.0000.1, {5, int(32)},
0b0000.0000.0, {0, -20}

When the codeword 0b0000.0000.1 is encountered in the bitstream, then the value ‘5’ is assigned to the first
diement (val.foo). The following 32 bits are parsed and assigned as the value of the second] element
(Val.bar). Note that, in case more than one element utilizes a parsable type declaration, the| order is
sjgnificant and is the order in which elements are parsed. In addition, the type within the map declarafion shall
match the type used in the class declaration associated with the map’s return type.

8.3 Composite Data Types

8.3.1 Classes

Classes are the mechanism with which definitions of composite types or ¢bjects is performed. Their fefinition
$ as follows.

Rule C.1: Classes

[aligned] [abstract] [expandable[ (maxClassSize)]] class object name [extends parent class]
[ bit (length) [id_name=] object id | id_range.extended id range] {
[element; ...] /] zero or more elements

}

he different elements within the curly braces are the definitions of the elementary bitstream components
iscussed in 12.2 or control flow elements that will be discussed in a subsequent Subclause.

(ol |

—

he optional keyword extends spécifies that the class is “derived” from another class. Derivatioh implies
at all information present in the base class is also present in the derived class, and that, in the Qitstream,
Il such information precedes-any additional bitstream syntax declarations specified in the new classg.

—

he optional attribute ig~name allows to assign an object_id, and, if present, is the key demultiplexing entity
hich allows differentiation between base and derived objects. It is also possible to have a range of| possible
lues: the id_range)is specified as start_id .. end_id, inclusive of both bounds. It is also possible tp have a
mbination of 4d\range and object id: the extended id _range is specified as a comma-separated list of
bject_id and range_id; for example, id_name=object id1, object id2, start id .. end_id.

I{ the attribute id_name is used, a derived class may appear at any point in the bitstream wherg] its base
lags\is specified in the syntax. This allows to express polymorphism in the SDL syntax description. The
ctual'class to be parsed is determined as follows:

e The base class declaration shall assign a constant value or range of values to object id.

e Each derived class declaration shall assign a constant value or ranges of values to object_id. This value
or set of values shall correspond to legal object id value(s) for the base class.

NOTE 1 — Derivation of classes is possible even when object_ids are not used. However, in that case derived classes
may not replace their base class in the bitstream.

NOTE 2 — Derived classes may use the same object_id value as the base class. In that case classes can only be
discriminated through context information.
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EXAMPLE —

class slice: aligned bit(32) slice_start_code=0x00000101 .. O0x000001AF ({
// here we get vertical_size_extension, if present
if (scalable_mode==DATA_PARTITIONING) {
unsigned int(7) priority_ breakpoint;

}

}

class foo {
int (3) a;

}

class bpr extends foo {
int(p) b; // this b is preceded by the 3 bits of a
int ([LO) c;

[©]

The orde of declaration of the bitstream components is important: it is the same order in whichi{he elements appear in th
bitstream/ In the above examples, bar .b immediately precedes bar. c in the bitstream.

Objects may also be encapsulated within other objects. In this case, the elementin Rule C.1 is an object itself.
8.3.2 Abstract Classes
When thg abstract keyword is used in the class declaration, it\indicates that only derived classes of th

class shall be present in the bitstream. This implies that the derived classes may use the entire range of ID
availabld. The declaration of the abstract class requires a declaration of an ID, with the value 0.

n »

EXAMPLE —
abstrack class Foo : bit(l) id=0 { // the walue 0 is not really used
}

// deriyed classes are free to use the entire range of IDs
class FpoO extends Foo : bit(l) ad=0 {

class Fpol extends Foo : bit(l) id=1 {

}

class Ekample {
Foo f; // can\o6nly be Foo0O or Fool, not Foo

}

8.3.3 HBxpandable classes

When the expandable keyword is used in the class declaration, it indicates that the class may contain
implicit arrays or undefined trailing data, called the "expansion". In this case the class encodes its own size
in bytes explicitly. This may be used for classes that require future compatible extension or that may include
private data. A legacy device is able to decode an expandable class up to the last parsable variable that has
been defined for a given revision of this class. Using the size information, the parser shall skip the class
data following the last known syntax element. Anywhere in the syntax where a set of expandable classes with
object_id is expected it is permissible to intersperse expandable classes with unknown object id values.
These classes shall be skipped, using the size information.
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The size encoding precedes any parsable variables of the class. If the class has an object id, the encoding
of the object id precedes the size encoding. The size information shall not include the number of bytes
needed for the size and the object_id encoding. Instances of expandable classes shall always have a size
corresponding to an integer number of bytes. The size information is accessible within the class as class
instance variable sizeOfInstance.

If the expandable keyword has a maxClassSize attribute, then this indicates the maximum permissible size
of this class in bytes, including any expansion.

The Inngfh nnr-nriing is-itself defined in SDL _as follows:

nt sizeOfInstance = 0;
it (1) nextByte;
it(7) sizeOfInstance;
hile (nextByte) {
bit (1) nextByte;
bit(7) sizeByte;
sizeOfInstance = sizeOfInstance<<7 | sizeByte;

Sl o uill o Wil =1

o]

.3.4 Parameter types

parameter type defines a class with parameters. This is to address cases where the data structyre of the
lass depends on variables of one or more other objecis» Since SDL follows a declarative gpproach,
pferences to other objects, in such cases, cannot be performed directly (none is instantiated). Parameter
pes provide placeholders for such references, in the same 'way as the arguments in a C function deglaration.
he syntax of a class definition with parameters is as follows.

—HZF 5 Q >

Rule C.2: Class Parameter Types
[aligned] [abstract] class object name [(parameter list) ] [extends parent class]
[: bit (length) [id_name=] object id | id_rapge ] {
[element; ...] /| zero or more elements

—

he parameter list is a list,of\type names and variable name pairs separated by commas. Any elemegnt of the
itstream, or value derived from the bitstream with a variable-length codeword, or a constant, can b¢ passed
s a parameter.

QO

A class that uses parameter types is dependent on the objects in its parameter list, whether clasg objects
r simple variables. When instantiating such a class into an object, the parameters have to be indtantiated
bjects of their corresponding classes or types.

O O

BXAMPLE —

dlass A {
// class body

unsigned int(4) format;

}

class B (A a, int 1) { // B uses parameter types
unsigned int (i) bar;

if( a.format == SOME_FORMAT ) {

}
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class C

{

int(2) 1i;

A a;

B foo( a, I); // instantiated parameters are required

8.3.5 Arrays
Arrays gre—defimed—masimitarway as i C/C++ e using square brackets—Themrtength,however;Tan
depend on run-time parameters such as other bitstream values or expressions that involve such values, The

array de

laration is applicable to both elementary as well as composite objects.

Rule A.1

ty

: Arrays

pespec name [lengthl;

typespec is a type specification (including bitstream representation information, e.g. ‘int (2)’). Th

attribute

EXAMPLIE

unsigne
int (10)
int (2)

Here ‘@’ i
unsigned
well. The
the array,

8.3.6 Partial Arrays

In severg
terminati
elements

D

name is the name of the array, and length is its length.

H int(4) al[5];
b;
C[b] ;

5 an array of 5 elements, each of which is represented\using 4 bits in the bitstream and interpreted as g
integer. In the case of ‘c/, its length depends on the actual value of ‘b’. Multi-dimensional arrays are allowed 3
parsing order from the bitstream corresponds to scanning the array by incrementing first the right-most index ¢
then the second, and soon .

= 0 S

| situations, it is desirable to load the values of an array one by one, in order to check, for example, g
hg or other condition. For this purpose, an extended array declaration is allowed in which individual
of the array may be accessed.

Rule A.2

ty

: Partial Arrays

pespec nameflindexl1;

Here indl

px is theelement of the array that is defined. Several such partial definitions may be given, but they

shall all Igree on'the type specification. This notation is also valid for multidimensional arrays.

EXAMPLE—

int(4) al[311[[511];

indicates the element a(5, 3) of the array (the element in the 6" row and the 4™ column), while
int(4) al31[[51];

indicates the entire sixth column of the array, and
int(4) all311[5];

indicates the entire fourth row of the array, with a length of 5 elements.

NOTE —

106

a[5] means that the array has five elements, whereas a[[5]] implies that there are at least six.

© ISO/IEC 2010 — All rights reserved


https://standardsiso.com/api/?name=f43cb7874ea7c66bc8333c15505a72d6

ISO/IEC 14496-1:2010(E)

8.3.7 Implicit Arrays

When a series of polymorphic classes is present in the bitstream, it may be represented as an array of the
same type as that of the base class. Let us assume that a set of polymorphic classes is defined, derived
from the base class Foo (may or may not be abstract):

class Foo : int(16) id = 0 {

Hor an array of such objects, it is possible to implicitly determine the length by examining the-yvalidjty of the
dlass ID. Objects are inserted in the array as long as the ID can be properly resolved to |one of the IDs
defined in the base (if not abstract) or its derived classes. This behavior is indicated by an\array dgclaration
without a length specification.

BXAMPLE 1 —

dlass Example {
Foo fI[1; // length implicitly obtained wvia ID resolution

Tlo limit the minimum and maximum length of the array, a range specificationnmay be inserted in the specificajion of the
Igngth.

HXAMPLE 2 —

dlass Example {

Foo f£[1 .. 255]; // at least 1, at most 255 elements
In this example, ‘f may have at least 1 and at most 255 elements.

8.4 Arithmetic and Logical Expressions

All standard arithmetic and logical operators of C++ are allowed, including their precedence rules.

8.5 Non-Parsable Variables

order to accommodate gcomplex syntactic constructs, in which context information cannot be directly
btained from the bitstream~but only as a result of a non-trivial computation, non-parsable varigbles are
llowed. These are strictly-of local scope to the class they are defined in. They may be used in exgressions
nd conditions in the(same way as bitstream-level variables. In the following example, the number of non-zero
lements of an array)is computed.

nsigned int (6) size;
ilnt (4) &rvayl[sizel;

iint «iy~// this is a temporary, non-parsable variable
ot~ (i=0, n=0; i<size; i++) {

— | e s 1 O\
I (arraytrrrii-—u/

n++;

}

int (3) coefficients[n];
// read as many coefficients as there are non-zero elements in array

© ISO/IEC 2010 — All rights reserved 107


https://standardsiso.com/api/?name=f43cb7874ea7c66bc8333c15505a72d6

ISO/IEC 14496-1:2010(E)

8.6 Syntactic Flow Control

The syntactic flow control provides constructs that allow conditional parsing, depending on context, as well as
repetitive parsing. The familiar C/C++ if-then-else construct is used for testing conditions. Similarly to C/C++,
zero corresponds to false, and non-zero corresponds to true.

Rule FC.1: Flow Control Using If-Then-Else

if (condition) {

} |else if (condition) {
}[[else {

;

EXAMPLE 1 —

class cpnditional_object {
unsigned int(3) foo;
bit (1) bar_flag;
if (Bar_flag) {
unjsigned int(8) bar;
}
unsigned int (32) more_foo;

}

Here the presence of the entity ‘bar’ is determined by the ‘bar_flag’.

EXAMPLE 2 —

class cpnditional_object {
unsigned int(3) foo;
bit (1) bar_flag;
if (ar_flag) {
unlsigned int(8) bar;
} elge {
unjsigned int (some_vlc_table) bary
}
unsigned int (32) more_foo;

}

Here we pllow two different representations for ‘bar’, depending on the value of ‘bar_flag’. We could equally well hay
another entity instead of the second’ version (the variable length one) of ‘bar’ (another object, or another variable). Not
that the use of a flag necessitates its declaration before the conditional is encountered. Also, if a variable appears twig
(as in thelexample above), the types shall be identical.

® D D

In order {o facilitate cascades of if-then-else constructs, the ‘switch’ statement is also allowed.

Rule FC|2: Flow.Control Using Switch

swi®tech (condition) {
|lcase labelT: ...]
[default:]
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The same category of context-sensitive objects also includes iterative definitions of objects. These simply

imply the repetitive use of the same syntax to parse the bitstream, until some condition is met

(it is the

conditional repetition that implies context, but fixed repetitions are obviously treated the same way). The

familiar structures of ‘for’, ‘while’, and ‘do’ loops can be used for this purpose.

Rule FC.3: Flow Control Using For

for (expressiont; expression2; expression3) {

}

D

xpression1 is executed prior to starting the repetitions. Then expression2 is evaluated, and if.t\is
frue) the declarations within the braces are executed, followed by the execution of expression3:-The
bpeats until expression2 evaluates to zero (false).

—~~

=

Note that it is not allowed to include a variable declaration in expression1 (in contrast to.C++).

non-zero
process

b u |

ule FC.4: Flow Control Using Do
do {

} while (condition);

-

ere the block of statements is executed until condition.evaluates to false. Note that the bloc
xecuted at least once.

D

will be

Rule FC.5: Flow Control Using While
while (condition) {

}

Tlhe block is executed zero or more times, as long as condition evalutes to non-zero (true).

8.7 Built-In Operators

—

he following built<in,;eperators are defined.

Rule O.1: lengthof() Operator

lengthof (variable)

This operator returns the length, in bits, of the quantity contained in parentheses. The length is the n

umber of

bits that was most recently used to parse the quantity at hand. A return value of 0 means that no bits were

parsed for this variable.

8.8 Scoping Rules

All parsable variables have class scope, i.e., they are available as class member variables.
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For non-

parsable variables, the usual C++/Java scoping rules are followed (a new scope is introduced by

curly braces: {' and ‘}). In particular, only variables declared in class scope are considered class member
variables, and are thus available in objects of that particular type.

9 Profiles

9.1.1 Introduction

This Sul
Each prd
and cont

The obje
the sync

Profile d
capabiliti

profile. L
bound.

91.2 (C

9.1.21

The objel
layer too

sync laygr tool provides the syntax to convey, among others; timing information for elementary streams. obje¢

descriptg
amount (

9.1.2.2

The follo
e Obje
e Synd
e Obje

e |Intell

file at a given level constitutes a subset of this part of ISO/IEC 14496 to which system manufacturejs

bnt creators can claim conformance in order to ensure interoperability.

[oX

ct descriptor profiles (OD profiles) specify the allowed configurations of the object descriptor tool an
layer tool.

pfinitions, by themselves, are not sufficient to provide a full characterization of a'receiving terminal
es and the resources needed for a presentation. For this reason, levels are defined within eac
evels constrain the values of parameters in a given profile in order to specify an upper complexit

< J0

D Profile Definitions

Overview

ct descriptor profiles (OD profiles) specify the configurations of the object descriptor tool and the sync
that are allowed. The object descriptor tool providesra structure for all descriptive information. The
t

e

r profiles are used, in particular, to reduce the.amount of asynchronous operations as well as th
f permanent storage.

OD Profiles Tools
wing tools are available to construct OD profiles:
ct descriptor (OD) tool as defined in 7.2.5.
layer (SL) tool as definedin 7.3.2
ct content information (OCI) tool as defined in 7.2.4.

ectual propefty'management and protection (IPMP) tool as defined in 7.2.3.

110
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The OD profiles are defined in the following table. Currently, only one profile is defined, comprising all the
tools. No additional profiles are foreseen at the moment, but the possibility of adding Profiles through

amendments is left open.

Table 18 — OD Profiles

OD Profiles
OD Tools Core
SL X
oD X
OClI X
IPMP X

9.1.2.4 OD Profiles@Levels

9.1.2.4.1 Levels for the Core Profile

means of an amendment to this part of the standard.

Decoders that claim compliance to a given profile shall implement all the toels'with an ‘X’ entry for thaf profile.

No levels are defined yet for the OD Core profile. Future, definition of Levels is anticipated; this will happen by
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Annex A
(informative)

Time Base Reconstruction

A.1 Timme Base Reconstruction

The timg¢ stamps present in the sync layer are the means to synchronize events related to decodini,
ion and overall buffer management. In particular, the clock references are the solenmeans of
reconstrycting the sending terminal’s clock at the receiving terminal, when required (e.g., for broadca

composi

applicati
at a cong

bns). A normative method for this reconstruction is not specified. The following describes the proceg
eptual level.

A11

Each elgmentary stream may be generated by an encoder at the sending terminal-with a different object tim
base (OTB). For each stream that conveys OCR information, it is possible forithe receiving terminal to adjust
local OTB to the sending terminals’ OTB. This is done by using well-known RLL techniques. The notion of tim
for each data stream can therefore be recovered at the receiving end.

A1.2

The OTH
method i
This stef

Note that the receiving terminals’ system time basée need not be locked to any of the available object tim

bases.

The com
calculate
terminal,

tSCT Z
with:

Z‘SCT

djusting the Receiving Terminal’s OTB

apping Time Stamps to the STB

s of all data streams may run at a different speed tharn-the STB of the receiving terminal. Therefore,
5 needed to map the value of time stamps expressed in any OTB to the STB of the receiving terming
may be done jointly with the recovery of individual OTB’s as described in the previous Subclause.

position time tsct of a composition.unit, expressed in terms of STB of the receiving terminal, can b
d from the composition time stamp value toct, expressed in terms of the OTB of the relevant sendin
by a linear transformation:

S At gy
ocr T A

p Lors-srart t Lstp_start
o718

Z‘STB
tOTB

composition time of a composition unit measured in units of 7.,

bt
S

[

- Q

[

[

ZLSTB

Z‘OCT

ZLOTB

current time in the receiving terminal’s STB
composition time of a composition unit measured in units of 7.,

current time in the data stream’s OTB, conveyed by an OCR

tors_starr  Value of receiving terminal’s STB when the first byte of the OCR time stamp of the data stream i

112

encountered

S
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tors_srarr  Value of the first OCR time stamp of the data stream

Atorp =tors = tors-srarr

AtSTB = tSTB - ZLSTB—START

The quotient At /At is the instantaneous scalmg factor between the two time bases. In cases where the
cfock—speed—andTresotutiono e-serchingte arana o e Teceiving-termmimarare o atty—tdentical, this
quotient is very near 1. To avoid long term rounding errors, the quotient AtSTB/AtOTB should *always be

recalculated whenever the formula is applied to a newly received composition time stamp. The’qudtient can
be updated each time an OCR time stamp is encountered.

A similar formula can be derived for decoding times by replacing composition time stanips with decogling time
amps. If time stamps for some access units or composition units are only known*implicitly, e.g., [given by
qnown update rates, these have to be mapped with the same mechanism.

ith this procedure it is possible to synchronize the STB at a receiving-terminal to several OTB$ so that
dorrect decoding and composition from several data streams is possible;

A.1.3 Adjusting the STB to an OTB

hen all data streams in a presentation use the same OTB/ itis possible to lock the STB at the feceiving
terminal to this OTB using well-known PLL techniques. In.this case the mapping described in the [previous
Jubclause is not necessary and the following mapping may’be used.

TB—START — ZLOTB—START

Nty = Aty

Iser = Locr
A.1.4 System Operation without Object Time Base

I{ a time base for an elementary stream is neither conveyed by OCR information nor derived fron] another
dlementary stream, time stamps can still be used by a receiving terminal but not in applications th3t require
flow-control. For example,-file-based playback may not require time base reconstruction: time stamps alone
dre sufficient for synchronization if a single time base is assumed for all the data streams.

In the absence‘of) time stamps, the receiving terminal may only operate under the assumption that each
gccess unit is 10 be decoded and presented as soon as it is received. In this case the systems decoder model
does not apply and cannot be used as a model for the terminal’s behavior.

In the ¢ase that a universal clock is available which can be shared between peer terminals, it may bg used as
gd common time base. It is then possible to use the systems decoder model W|thout epr|C|t OCR trangmission.

A.2 Temporal aliasing and audio resampling

A receiving terminal compliant with ISO/IEC 14496 is not required to synchronize decoding of AUs and
composition of CUs. In other words, its STB does not have to be identical to any of the OTBs of received data
streams. The number of decoded and actually presented (displayed/played back) units per second may
therefore differ. Temporal aliasing may then manifest itself as composition units being either presented
multiple times or skipped.
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If audio signals are encoded on a system with an OTB different from the STB of the receiving terminal, even
nominally identical sampling rates of the audio samples may not match exactly, so that audio samples may be

dropped

or repeated.

Proper re-sampling techniques may of course in both cases be applied at the receiving terminal.

A.3 Reconstruction of a Synchronised Audio-visual Scene: A Walkthrough

The diff

1. The t

elemegntary stream of this data stream or from another data stream present in the presentation.

2. Objed

the ofe detailed above).

3. Rece

4. Each

termimal’'s STB) corresponding to its implicit or explicit DTS and the resultingcone’or more composition unit

are pl

The com
correspo

ant ctanc ta racanctriict 4 cvnechranizad coana ara ac fallawac:
S-St pPStoTeEoHSHuttaSy e o e a—SEeHeareaSTonowWsS:

[oX

me base for each data stream is recovered either from the OCR conveyed with the SL-packetize

t time stamps are mapped to the STB of the receiving terminal according to a suitable algorithm (e.g|

ved access units are placed in the decoding buffer.

access unit is instantaneously decoded by the decoder at instants of time (in terms of the receive

[

aced in the composition memory.

positor may access each CU at time instants between the oné«orresponding its CTS and the one
hding to the CTS of the subsequent CU.
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