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PREFACE

This Standard was prepared by the Joint Standards Australia/Standards New Zealand Committee
IT-001, Information Systems—Interconnection¥his Standard is identical with and has been
reproduced from ISO/IEC 13818-1:200@formation technology—Generic coding of moving pictures

and associated audio informatioRart 1:Systemsand Technical Corrigendum 1:2002 which is bound

at the back of this Standard.

The objective of this Standard is to specify the systems layer of the coding. It was developed
principally to support the combination of the video and audio coding methods defined in Parts 2 and 3
of ISO/IEC 13818.

This Standard is Part 1 of AS/NZS 1381&formation technology—Generic coding of moving
pictures and associated audio informatiamhich is published in parts as follows:

Part 1:  Systems (this Standard)

Part2:  Video

Part 3:  Audio

Part 4: Conformance testing

Part5:  Software simulation

Part 6:  Extensions for DSM-CC

Part 7:  Advanced audio coding

Part 9:  Extension for real time interface for systems decoders

Part 10: Conformance extensions for digital storage media command and control

The terms ‘normative’ and ‘informative’ have been used in this Standard to define the application of
the annex to which they apply. A ‘normative’ annex is an integral part of a Standard, whereas an
‘informative’ annex is only for information and guidance.

As this Standard is reproduced from an International Standard, the following applies:

(a) Its number does not appear on each page of text and its identity is shown only on the cover and
title page.

(b) In the source text ‘this International Standard’ should read ‘this Australian/New Zealand
Standard'.

(c) A full point should be substituted for a comma when referring to a decimal marker.

References to International Standards should be replaced by references to equivalent Australian or
Australian/New Zealand Standards, as follows:

Reference to International Standard Australian/New Zealand Standard

ISO/IEC

11172 Information technology—Coding 4230 Information technology—Coding of
of moving pictures and moving pictures and associated audio
associated audio for digital for digital storage media at up to about
storage media at up to about 1.5 Mbit/s
1.5 Mbit/s

11172-1 Part 1. Systems 4230.1 Part 1: Systems

11172-2 Part 2: Video 4230.2 Part 2: Video

11172-3 Part 3: Audio 4230.3 Part 3;: Audio
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ISO/IEC
13818

13818-2
13818-3
13818-6
13818-7

14496

14496-1
14496-2
14496-3

Information technology—
Generic coding of moving
pictures and associated audio
information

Part 2: Video

Part 3: Audio

13818

13818.2
13818.3

Part 6: Extensions for DSM-CC 13818.6
Part 7: Advanced Audio Coding 13818.7

(AAC)

Information technology—Coding 14496

of audio-visual objects
Part 1. Systems
Part 2: Visual

Part 3: Audio,
Amendment 1: Audio
extensions

14496-1
14496-2
14496-3

Information technology—Generic
coding of moving pictures and
associated audio information

Part 2: Video

Part 3: Audio

Part 6: Extensions for DSM-CC
Part 7: Advanced Audio Coding
(AAC)

Information technology—Coding of
audio-visual objects

Part 1. Systems

Part 2: Visual

Part 3;: Audio, Amendment 1: Audio
extensions
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INTRODUCTION

The systems part of this Recommendation | International Standard addresses the combining of one or more elementary
streams of video and audio, as well as other data, into single or multiple streams which are suitable for storage or
transmission. Systems coding follows the syntactical and semantic rules imposed by this Specification and provides
information to enable synchronized decoding of decoder buffers over awide range of retrieval or receipt conditions.

System coding shall be specified in two forms: the Transport Stream and the Program Stream. Each is optimized for a
different set of applications. Both the Transport Stream and Program Stream defined in this Recommendation |
International Standard provide coding syntax which is necessary and sufficient to synchronize the decoding and
presentation of the video and audio information, while ensuring that data buffers in the decoders do not overflow or
underflow. Information is coded in the syntax using time stamps concerning the decoding and presentation of coded
audio and visual data and time stamps concerning the delivery of the data stream itself. Both stream definitions are
packet-oriented multiplexes.

The basic multiplexing approach for single video and audio elementary streams is illustrated in Figure Intro. 1. The
video and audio data is encoded as described in ITU-T Rec. H.262 | ISO/IEC 13818-2 and ISO/IEC 13818-3. The
resulting compressed elementary streams are packetized to produce PES packets. Information needed to use PES
packets independently of either Transport Streams or Program Streams may be added when PES packets are formed.
This information is not needed and need not be added when PES packets are further combined with system level
information to form Transport Streams or Program Streams. This systems standard covers those processes to the right
of the vertical dashed line.

Video Video - Packet Video PES R
data encoder > acketizer >
PS
Program
Stream
; mux
Audio Audio - Packeti Audio PES -
data > encoder > acketizer >
_>
TS
Transport
Stream
mux
Extent of systems specification

TISO5760-95/d01

Figurelntro. 1 — Simplified overview of the scope of this Recommendation | International Standard

The Program Stream is analogous and similar to ISO/IEC 11172 Systems layer. It results from combining one or more
streams of PES packets, which have a common time base, into a single stream.

For applications that require the elementary streams which comprise a single program to be in separate streams which are
not multiplexed, the elementary streams can also be encoded as separate Program Streams, one per elementary stream,
with acommon time base. In this case the values encoded in the SCR fields of the various streams shall be consistent.

Like the single Program Stream, all elementary streams can be decoded with synchronization.
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The Program Stream is designed for use in relatively error-free environments and is suitable for applications which may
involve software processing of system information such as interactive multi-media applications. Program Stream packets
may be of variable and relatively great length.

The Transport Stream combines one or more programs with one or more independent time bases into a single stream.
PES packets made up of elementary streams that form a program share a common timebase. The Transport Stream is
designed for use in environments where errors are likely, such as storage or transmission in lossy or noisy media.
Transport Stream packets are 188 bytesin length.

Program and Transport Streams are designed for different applications and their definitions do not strictly follow a
layered model. It is possible and reasonable to convert from one to the other; however, one is not a subset or superset of
the other. In particular, extracting the contents of a program from a Transport Stream and creating a valid Program
Stream is possible and is accomplished through the common interchange format of PES packets, but not al of the fields
needed in a Program Stream are contained within the Transport Stream; some must be derived. The Transport Stream
may be used to span a range of layersin alayered model, and is designed for efficiency and ease of implementation in
high bandwidth applications.

The scope of syntactical and semantic rules set forth in the systems specification differ: the syntactical rules apply to
systems layer coding only, and do not extend to the compression layer coding of the video and audio specifications; by
contrast, the semantic rules apply to the combined stream in its entirety.

The systems specification does not specify the architecture or implementation of encoders or decoders, nor those of
multiplexors or demultiplexors. However, bit stream properties do impose functional and performance requirements on
encoders, decoders, multiplexors and demultiplexors. For instance, encoders must meet minimum clock tolerance
requirements. Notwithstanding this and other requirements, a considerable degree of freedom exists in the design and
implementation of encoders, decoders, multiplexors, and demultiplexors.

Intro. 1 Transport Stream

The Transport Stream is a stream definition which is tailored for communicating or storing one or more programs of
coded data according to ITU-T Rec. H.262 | ISO/IEC 13818-2 and I SO/IEC 13818-3 and other data in environmentsin
which significant errors may occur. Such errors may be manifested as bit value errors or loss of packets.

Transport Streams may be either fixed or variable rate. In either case the congtituent elementary streams may either be
fixed or variable rate. The syntax and semantic constraints on the stream are identical in each of these cases. The
Transport Stream rate is defined by the values and locations of Program Clock Reference (PCR) fields, which in genera
are separate PCR fields for each program.

There are some difficulties with constructing and delivering a Transport Stream containing multiple programs with
independent time bases such that the overall bit rate is variable. Refer to 2.4.2.2.

The Transport Stream may be constructed by any method that results in a valid stream. It is possible to construct
Transport Streams containing one or more programs from elementary coded data streams, from Program Streams, or
from other Transport Streams which may themselves contain one or more programs.

The Transport Stream is designed in such a way that several operations on a Transport Stream are possible with
minimum effort. Among these are;

1) Retrieve the coded data from one program within the Transport Stream, decode it and present the decoded
results as shown in Figure Intro. 2.

2) Extract the Transport Stream packets from one program within the Transport Stream and produce as
output a different Transport Stream with only that one program as shown in Figure Intro. 3.

3) Extract the Transport Stream packets of one or more programs from one or more Transport Streams and
produce as output a different Transport Stream (not illustrated).

4) Extract the contents of one program from the Transport Stream and produce as output a Program Stream
containing that one program as shown in Figure Intro. 4.

5) Take a Program Stream, convert it into a Transport Stream to carry it over alossy environment, and then
recover avalid, and in certain cases, identical Program Stream.
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Figure Intro. 2 and Figure Intro. 3 illustrate prototypical demultiplexing and decoding systems which take as input a
Transport Stream. Figure Intro. 2 illustrates the first case, where a Transport Stream is directly demultiplexed and
decoded. Transport Streams are constructed in two layers:

— asystemlayer; and
— acompression layer.

The input stream to the Transport Stream decoder has a system layer wrapped about a compression layer. Input streams
to the Video and Audio decoders have only the compression layer.

Operations performed by the prototypical decoder which accepts Transport Streams either apply to the entire Transport
Stream ("multiplex-wide operations'), or to individual elementary streams (" stream-specific operations"). The Transport
Stream system layer is divided into two sub-layers, one for multiplex-wide operations (the Transport Stream packet
layer), and one for stream-specific operations (the PES packet layer).

A prototypical decoder for Transport Streams, including audio and video, is also depicted in Figure Intro. 2 to illustrate
the function of a decoder. The architecture is not unique — some system decoder functions, such as decoder timing
control, might equally well be distributed among elementary stream decoders and the channel specific decoder — but this
figure is useful for discussion. Likewise, indication of errors detected by the channel specific decoder to the individual
audio and video decoders may be performed in various ways and such communication paths are not shown in the
diagram. The prototypical decoder design does not imply any normative requirement for the design of a Transport
Stream decoder. Indeed non-audio/video datais also allowed, but not shown.

N Video Decoded
e decoder video
Channel Channel specific ~ Transport_Stream ° Clock
e > demultiplex >
decoder control
and decoder
Transport Stream R Audio Decoded
containing one or multiple programs " decoder audio

TISO5770-95/d02

Figurelntro. 2— Prototypical transport demultiplexing and decoding example

Figure Intro. 3 illustrates the second case, where a Transport Stream containing multiple programs is converted into a
Transport Stream containing a single program. In this case the re-multiplexing operation may necessitate the correction
of Program Clock Reference (PCR) values to account for changes in the PCR locations in the bit stream.

- Transport Stream
Channel Channel specific > demultiplex —
decoder
and decoder
TISO5780-95/d03
Transport Stream Transport Stream
containing multiple programs with single program

FigureIntro. 3—Prototypical transport multiplexing example
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Figure Intro. 4 illustrates a case in which a multi-program Transport Stream is first demultiplexed and then converted
into a Program Stream.

Figures Intro. 3 and Intro. 4 indicate that it is possible and reasonable to convert between different types and
configurations of Transport Streams. There are specific fields defined in the Transport Stream and Program Stream
syntax which facilitate the conversions illustrated. There is no requirement that specific implementations of
demultiplexors or decodersinclude all of these functions.

Transport Stream
Channel Channel specific _ demultiplex and
decoder g Program Stream
multiplexor
TISO5790-95/d04
Transport Stream Program Stream

containing multiple programs

Figurelntro. 4—Prototypical Transport Stream to Program Stream conver sion

Intro. 2 Program Stream

The Program Stream is a stream definition which is tailored for communicating or storing one program of coded data and
other data in environments where errors are very unlikely, and where processing of system coding, e.g. by software, isa
major consideration.

Program Streams may be either fixed or variable rate. In either case, the congtituent elementary streams may be either
fixed or variable rate. The syntax and semantics constraints on the stream are identical in each case. The Program Stream
rate is defined by the values and locations of the System Clock Reference (SCR) and mux_rate fields.

A prototypical audio/video Program Stream decoder system is depicted in Figure Intro. 5. The architecture is not unique
— system decoder functions including decoder timing control might as equally well be distributed among elementary
stream decoders and the channel specific decoder — but this figure is useful for discussion. The prototypical decoder
design does not imply any normative requirement for the design of an Program Stream decoder. Indeed non-audio/video
datais aso allowed, but not shown.

. Video Decoded
" decoder video
Channel Channel specific .| Program Stream . Clock
decoder g decoder g control
P ~ Audio Decoded
rogram " decoder audio "
Stream
TISO5800-95/d05

Figurelntro. 5— Prototypical decoder for Program Streams



This is a free 21 page sample. Access the full version at http://infostore.saiglobal.com.

Xiv

The prototypical decoder for Program Streams shown in Figure Intro. 5 is composed of System, Video, and Audio
decoders conforming to Parts 1, 2, and 3, respectively, of I1SO/IEC 13818. In this decoder, the multiplexed coded
representation of one or more audio and/or video streams is assumed to be stored or communicated on some channel in
some channel-specific format. The channel-specific format is not governed by this Recommendation | International
Standard, nor is the channel-specific decoding part of the prototypical decoder.

The prototypical decoder accepts as input a Program Stream and relies on a Program Stream Decoder to extract timing
information from the stream. The Program Stream Decoder demultiplexes the stream, and the elementary streams so
produced serve as inputs to Video and Audio decoders, whose outputs are decoded video and audio signals. Included in
the design, but not shown in the figure, is the flow of timing information among the Program Stream decoder, the Video
and Audio decoders, and the channel-specific decoder. The Video and Audio decoders are synchronized with each other
and with the channel using this timing information.

Program Streams are constructed in two layers. a system layer and a compression layer. The input stream to the Program
Stream Decoder has a system layer wrapped about a compression layer. Input streams to the Video and Audio decoders
have only the compression layer.

Operations performed by the prototypica decoder either apply to the entire Program Stream ("multiplex-wide
operations'), or to individual elementary streams ("stream-specific operations'). The Program Stream system layer is
divided into two sub-layers, one for multiplex-wide operations (the pack layer), and one for stream-specific operations
(the PES packet layer).

Intro. 3 Conversion between Transport Stream and Program Stream

It may be possible and reasonable to convert between Transport Streams and Program Streams by means of PES
packets. This results from the specification of Transport Stream and Program Stream as embodied in 2.4.1 and 2.5.1
of the normative requirements of this Recommendation | International Standard. PES packets may, with some
constraints, be mapped directly from the payload of one multiplexed bit stream into the payload of another multiplexed
bit stream. It is possible to identify the correct order of PES packets in a program to assist with this if the
program_packet_sequence_counter is present in all PES packets.

Certain other information necessary for conversion, e.g. the relationship between elementary streams, is available in
tables and headers in both streams. Such data, if available, shall be correct in any stream before and after conversion.

Intro. 4 Packetized Elementary Stream

Transport Streams and Program Streams are each logically constructed from PES packets, as indicated in the syntax
definitions in 2.4.3.6. PES packets shall be used to convert between Transport Streams and Program Streams; in some
cases the PES packets need not be modified when performing such conversions. PES packets may be much larger than
the size of a Transport Stream packet.

A continuous sequence of PES packets of one elementary stream with one stream ID may be used to construct a PES
Stream. When PES packets are used to form a PES stream, they shall include Elementary Stream Clock Reference
(ESCR) fields and Elementary Stream Rate (ES_Rate) fields, with constraints as defined in 2.4.3.8. The PES stream data
shall be contiguous bytes from the elementary stream in their original order. PES streams do not contain some necessary
system information which is contained in Program Streams and Transport Streams. Examples include the information in
the Pack Header, System Header, Program Stream Map, Program Stream Directory, Program Map Table, and elements
of the Transport Stream packet syntax.

The PES Stream is alogical construct that may be useful within implementations of this Recommendation | International
Standard; however, it is not defined as a stream for interchange and interoperability. Applications requiring streams
containing only one elementary stream can use Program Streams or Transport Streams which each contain only one
elementary stream. These streams contain al of the necessary system information. Multiple Program Streams or
Transport Streams, each containing a single elementary stream, can be constructed with a common time base and
therefore carry a complete program, i.e. with audio and video.

Intro. 5 Timing model

Systems, Video and Audio al have atiming model in which the end-to-end delay from the signal input to an encoder to
the signal output from a decoder is a constant. This delay is the sum of encoding, encoder buffering, multiplexing,
communication or storage, demultiplexing, decoder buffering, decoding, and presentation delays. As part of this timing
model al video pictures and audio samples are presented exactly once, unless specifically coded to the contrary, and the
inter-picture interval and audio sample rate are the same at the decoder as at the encoder. The system stream coding
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contains timing information which can be used to implement systems which embody constant end-to-end delay. It is
possible to implement decoders which do not follow this model exactly; however, in such cases it is the decoder’s
responsibility to perform in an acceptable manner. The timing is embodied in the normative specifications of this
Recommendation | International Standard, which must be adhered to by all valid bit streams, regardless of the means of
creating them.

All timing is defined in terms of a common system clock, referred to as a System Time Clock. In the Program Stream
this clock may have an exactly specified ratio to the video or audio sample clocks, or it may have an operating frequency
which differs slightly from the exact ratio while still providing precise end-to-end timing and clock recovery.

In the Transport Stream the system clock frequency is constrained to have the exactly specified ratio to the audio and
video sample clocks at all times; the effect of this constraint is to simplify sample rate recovery in decoders.

Intro. 6 Conditional access

Encryption and scrambling for conditional access to programs encoded in the Program and Transport Streams is
supported by the system data stream definitions. Conditional access mechanisms are not specified here. The stream
definitions are designed so that implementation of practical conditional access systems is reasonable, and there are some
syntactical elements specified which provide specific support for such systems.

Intro.7 M ultiplex-wide oper ations

Multiplex-wide operations include the co-ordination of data retrieval of the channel, the adjustment of clocks, and the
management of buffers. The tasks are intimately related. If the rate of data delivery of the channel is controllable, then
data delivery may be adjusted so that decoder buffers neither overflow nor underflow; but if the data rate is not
controllable, then elementary stream decoders must slave their timing to the data received from the channel to avoid
overflow or underflow.

Program Streams are composed of packs whose headers facilitate the above tasks. Pack headers specify intended times at
which each byte is to enter the Program Stream Decoder from the channel, and this target arrival schedule serves as a
reference for clock correction and buffer management. The schedule need not be followed exactly by decoders, but they
must compensate for deviations about it.

Similarly, Transport Streams are composed of Transport Stream packets with headers containing information which
specifies the times at which each byte is intended to enter a Transport Stream Decoder from the channel. This schedule
provides exactly the same function as that which is specified in the Program Stream.

An additional multiplex-wide operation is a decoder’s ability to establish what resources are required to decode a
Transport Stream or Program Stream. The first pack of each Program Stream conveys parameters to assist decoders in
this task. Included, for example, are the stream’s maximum data rate and the highest number of simultaneous video
channels. The Transport Stream likewise contains globally useful information.

The Transport Stream and Program Stream each contain information which identifies the pertinent characteristics of, and
relationships between, the elementary streams which constitute each program. Such information may include the
language spoken in audio channels, as well as the relationship between video streams when multi-layer video coding is
implemented.

Intro. 8 Individual stream operations (PES Packet L ayer)
The principal stream-specific operations are:
1) demultiplexing; and

2) synchronizing playback of multiple elementary streams.

Intro. 8.1 Demultiplexing

On encoding, Program Streams are formed by multiplexing elementary streams, and Transport Streams are formed by
multiplexing elementary streams, Program Streams, or the contents of other Transport Streams. Elementary streams may
include private, reserved, and padding streams in addition to audio and video streams. The streams are temporally
subdivided into packets, and the packets are serialized. A PES packet contains coded bytes from one and only one
elementary stream.
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In the Program Stream both fixed and variable packet lengths are allowed subject to constraints as specified in 2.5.1
and 2.5.2. For Transport Streams the packet length is 188 bytes. Both fixed and variable PES packet lengths are allowed,
and will be relatively long in most applications.

On decoding, demultiplexing is required to reconstitute elementary streams from the multiplexed Program Stream or
Transport Stream. Stream_id codes in Program Stream packet headers, and Packet ID codes in the Transport Stream
make this possible.

Intro. 8.2 Synchronization

Synchronization among multiple elementary streams is accomplished with Presentation Time Stamps (PTS) in the
Program Stream and Transport streams. Time stamps are generally in units of 90 kHz, but the System Clock Reference
(SCR), the Program Clock Reference (PCR) and the optional Elementary Stream Clock Reference (ESCR) have
extensions with a resolution of 27 MHz. Decoding of N-elementary streams is synchronized by adjusting the decoding of
streams to a common master time base rather than by adjusting the decoding of one stream to match that of another. The
master time base may be one of the N-decoders’ clocks, the data source’s clock, or it may be some external clock.

Each program in a Transport Stream, which may contain multiple programs, may have its own time base. The time bases
of different programs within a Transport Stream may be different.

Because PTSs apply to the decoding of individual elementary streams, they reside in the PES packet layer of both the
Transport Streams and Program Streams. End-to-end synchronization occurs when encoders save time stamps at capture
time, when the time stamps propagate with associated coded data to decoders, and when decoders use those time stamps
to schedule presentations.

Synchronization of a decoding system with a channel is achieved through the use of the SCR in the Program Stream and
by its analogue, the PCR, in the Transport Stream. The SCR and PCR are time stamps encoding the timing of the bit
stream itself, and are derived from the same time base used for the audio and video PTS values from the same program.
Since each program may have its own time base, there are separate PCR fields for each program in a Transport Stream
containing multiple programs. In some cases it may be possible for programs to share PCR fields. Refer to 2.4.4,
Program Specific Information (PSl), for the method of identifying which PCR is associated with a program. A program
shall have one and only one PCR time base associated with it.

Intro. 8.3 Relation to compression layer

The PES packet layer is independent of the compression layer in some senses, but not in al. It isindependent in the sense
that PES packet payloads need not start at compression layer start codes, as defined in Parts 2 and 3 of 1SO/IEC 13818.
For example, video start codes may occur anywhere within the payload of a PES packet, and start codes may be split by a
PES packet header. However, time stamps encoded in PES packet headers apply to presentation times of compression
layer constructs (namely, presentation units). In addition, when the elementary stream data conforms to ITU-T
Rec. H.262 | ISO/IEC 13818-2 or ISO/IEC 13818-3, the PES packet_data bytes shall be byte aligned to the bytes of this
Recommendation | International Standard.

Intro. 9 System reference decoder

Part 1 of ISO/IEC 13818 employs a " System Target Decoder” (STD), one for Transport Streams (refer to 2.4.2) referred
to as "Transport System Target Decoder” (T-STD) and one for Program Streams (refer to 2.5.2) referred to as "Program
System Target Decoder" (P-STD), to provide a formalism for timing and buffering relationships. Because the STD is
parameterized in terms of ITU-T Rec. H.222.0 | ISO/IEC 13818-1 fields (for example, buffer sizes) each elementary
stream leads to its own parameterization of the STD. Encoders shall produce bit streams that meet the appropriate STD’s
constraints. Physical decoders may assume that a stream plays properly on its STD. The physical decoder must
compensate for ways in which its design differs from that of the STD.

Intro. 10  Applications

The streams defined in this Recommendation | International Standard are intended to be as useful as possible to a wide
variety of applications. Application devel opers should select the most appropriate stream.

Modern data communications networks may be capable of supporting ITU-T Rec. H.222.0 | ISO/IEC 13818-1 video and
ISO/IEC 13818 audio. A real time transport protocol is required. The Program Stream may be suitable for transmission
on such networks.
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The Program Stream is aso suitable for multimedia applications on CD-ROM. Software processing of the Program
Stream may be appropriate.

The Transport Stream may be more suitable for error-prone environments, such as those used for distributing
compressed bit-streams over long distance networks and in broadcast systems.

Many applications require storage and retrieval of ITU-T Rec. H.222.0 | ISO/IEC 13818-1 bitstreams on various Digital
Storage Media (DSM). A Digital Storage Media Command and Control (DSM-CC) protocol is specified in Annex B and
Part 6 of ISO/IEC 13818 in order to facilitate the control of such media.
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AUSTRALIAN/NEW ZEALAND STANDARD

INFORMATION TECHNOLOGY — GENERIC CODING OF MOVING
PICTURES AND ASSOCIATED AUDIO INFORMATION: SYSTEMS

SECTION 1 — GENERAL

11 Scope

This Recommendation | International Standard specifies the system layer of the coding. It was developed principaly to
support the combination of the video and audio coding methods defined in Parts 2 and 3 of 1SO/IEC 13818. The system
layer supports five basic functions:

1) the synchronization of multiple compressed streams on decoding;

2) theinterleaving of multiple compressed streams into a single stream;
3) theinitialization of buffering for decoding start up;

4)  continuous buffer management; and

5) timeidentification.

An ITU-T Rec. H.222.0 | ISO/IEC 13818-1 multiplexed bit stream is either a Transport Stream or a Program Stream.
Both streams are constructed from PES packets and packets containing other necessary information. Both stream types
support multiplexing of video and audio compressed streams from one program with a common time base. The
Transport Stream additionally supports the multiplexing of video and audio compressed streams from multiple
programs with independent time bases. For almost error-free environments the Program Stream is generally more
appropriate, supporting software processing of program information. The Transport Stream is more suitable for use in
environments where errors are likely.

An ITU-T Rec. H.222.0 | ISO/IEC 13818-1 multiplexed bit stream, whether a Transport Stream or a Program Stream, is
constructed in two layers: the outermost layer is the system layer, and the innermost is the compression layer. The system
layer provides the functions necessary for using one or more compressed data streams in a system. The video and audio
parts of this Specification define the compression coding layer for audio and video data. Coding of other types of datais
not defined by this Specification, but is supported by the system layer provided that the other types of data adhere to the
constraints defined in 2.7.

1.2 Nor mativer eferences

The following Recommendations and International Standards contain provisions which, through reference in this text,
congtitute provisions of this Recommendation | International Standard. At the time of publication, the editions indicated
were valid. All Recommendations and Standards are subject to revision, and parties to agreements based on this
Recommendation | International Standard are encouraged to investigate the possibility of applying the most recent
edition of the Recommendations and Standards indicated below. Members of IEC and 1SO maintain registers of currently
valid International Standards. The Telecommunication Standardization Bureau of the ITU maintains a list of currently
valid ITU-T Recommendations.

121 I dentical Recommendations| International Standards

— ITU-T Recommendation H.262 (2000) | ISO/IEC 13818-2:2000, Information technology — Generic
coding of moving pictures and associated audio information: Video.

COPYRIGHT
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