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EUROPAISCHE NORM EN ISO/IEC 11172-1
EUROPEAN STANDARD
NORME EUROPEENNE Februar 1995

DK 681.3.04(084.14)

Deslgiptoren: Informationstechnik, digitale Aufzeichnung, Codierung, Audio-Aufzeichnung, videografische Speicherung,
bewegte Bilder, Datenverarbeitung, Codekombination, System, Architektur
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{p Deutsche Fassung

O Informationstechnik

C rung von bewegten Bildern und damit verbundenen
Tonsignalen fur digitale Speichermedien bis zu 1,5 Mbit/s
Teil 1: Systeme (ISO/IEC 11172-1:1993)

Informationg ogy - Coding of moving  Technologies de linformation — Codage de

pictures and iated audio for digital limage animée et du son associé pour les

storage media a@to about 1,5 Mbit/s — supports de stockage numérique jusqu'a

Part 1: Systems (| 11172 1:1993) environ 1,5 Mbit/s — Partie 1: Systéemes
(ISO/CE! 11172-1:1993)

)

Diese Europdische Norm wu n CEN am 1994-11-25 angenommen.

Die CEN-Mitglieder sind gehalten, CEN/CENELEC-Geschaftsordnung zu erflilen, in der
die Bedingungen festgelegt sin denen dieser Europaischen Norm ohne jede Anderung
der Status einer nationalen Norm zu ist.

Auf dem letzten Stand befindliche Liste@er nationalen Normen mit ihren bibliographischen
Angaben sind beim Zentralsekretariat o i jedem CEN-Mitglied auf Anfrage erhaltlich.

Diese Europaische Norm besteht in drei offi /ﬁassungen (Deutsch, Englisch, Franzosisch).
Eine Fassung in einer anderen Sprache, di inem CEN-Mitglied in eigener Verantwor-
tung durch Ubersetzung in seine Landess| gemacht und dem Zentralsekretariat
mitgeteilt worden ist, hat den gleichen Status wie iziellen Fassungen.

CEN-Mitglieder sind die nationalen Normungsinsti von Belgien, Dé&nemark, Deutschland,
Finnland, Frankreich, Griechenland, Irland, Island, Ital@emburg, Niederlande, Norwegen,

Osterreich, Portugal, Schweden, Schweiz, Spanien u Vereinigten Konigreich.

CEN @
o)
EUROPAISCHES KOMITEE FUR NORMUNG ,L
European Committee for Standardization
Comité Européen de Normalisation L

Zentralsekretariat: rue de Stassart 36, B-1050 Briissel O

© 1995. Das Copyright ist den CEN-Mitgliedern vorbehalten. Ref. Nr. EN ISO/IEC 11172-1:1995 D
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EN ISO/IEC 11172-1 : 1995

Vorwort

Diese Europaische Norm wurde vom CEN aus der Arbeit des ISO/IEC/JTC 1 “information technology” ibernommen.

Das Technische Buro hatte beschlossen, den SchluB-Entwurf zur Formelien Abstimmung vorzulegen. Das Ergebnis war positiv.
Zur Zeit besteht diese Europaische Norm nur in Englischer und Franzdsischer Fassung.

Diese E%he Norm mufB den Status einer nationalen Norm erhalten; entweder durch Veréffentlichung eines identischen
Textes odér d Anerkennung bis August 1995, und etwaige entgegenstehende nationale Normen miissen bis August 1995
zurlickgezogén werden.

Entsprechen MH&N/CENELEC—Geschéftsordnung sind folgende Lander gehalten, diese Européische Norm zu bermnehmen:

Belgien, Dé}ne Deutschland, Finnland, Frankreich, Griechenland, Irland, Island, ltalien, Luxemburg, Niederlande,
Norwegen, Osterreic?@tgal, Schweden, Schweiz, Spanien und das Vereinigte Kénigreich.

Anerkennungsnotp

Der Text der Internationale%SO/lEC 11172-1: 1998 wurde von CEN als Europaische Norm ohne irgendeine Abénderung
genehmigt.
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/‘
@ Foreword

o ISO (the International Organization for Standardization) and IEC (the Inter-
O national Electrotechnical Commission) form the specialized system for
worldwide standardization. National bodies that are members of ISO or
Q IEC participate in the development of international Standards through
technical committees established by the respective organization to deal
ith particular fields of technical activity. ISO and IEC technical com-
ittees collaborate in fields of mutual interest. Other international organ-
ions, governmental and non-governmental, in liaison with {SO and IEC,

15 part in the work.

In the ?& of information technology, ISO and IEC have established a joint
techni€al{Committee, ISO/IEC JTC 1. Draft International Standards adopted
by the jeint technical committee are circulated to national bodies for vot-
ing. Publicatidn as an International Standard requires approval by at least
75 % of th ional bodies casting a vote.

International ISO/NIEC 11172-1 was prepared by Joint Technical
Committee ISO/I 1, Information technology, Sub-Committee SC 29,
Coded representati f audio, picture, multimedia and hypermedia infor-

mation. ‘ - o

ISO/IEC 11172 consists e following parts, under the general title /n-
formation technology — jhg of moving pictures and associated audio
for digital storage media at o,about 1,5 Mbit/s:

— Part 1: Systems 0
— Part 2: Video ®

— Part 3: Audio :

— Part 4: Compliance testing Ve

Annexes A and B of this part of ISO/IEC 111;®

for information only.

&
S
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Introduction
Note -JReaders interested in an overview of the MPEG Systems layer should read this Introduction and then
pri annex A, before returning to the clauses 1 and 2. Since the system target decoder concept is
refe throughout both the normative and informative clauses of this part of ISO/IEC 11172, it may
also ul to refer to clause 2.4, and particularly 2.4.2, where the system target decoder is described.

L

A

The systems Waﬁon addresses the problem of combining one or more data streams from the video and
audio parts o ternational Standard with timing information to form a single stream. Once combined
into a single stre@the data are in a form well suited to digital storage or transmission. The syntactical
and semantic rules jfposed by this systems specification enable synchronized playback without overflow or
underflow of dec ers under a wide range of stream retrieval or receipt conditions. The scope of
syntactical and semanti s set forth in the systems specification differ: the syntactical rules apply to
systems layer coding on do not extend to the compression layer coding of the video and audio
specifications; by contr: semantic rules apply to the combined stream in its entirety.

The systems specification doe ify the architecture or implementation of encoder or decoders.
However, bitstream properties do i functional and perforrnance requirements on encoders and decoders.
For instance, encoders must meet minimutn clock tolerance requirements. Notwithstanding this and other
requirements, a considerable degree of}$om exists in the design and implementation of encoders and
decoders.

A prototypical audio/video decoder system icted in figure 1 to illustrate the function of an ISO/IEC
11172 decoder. The architecture is not unique’-- System Decoder functions including decoder timing control
might equally well be distributed among elemen tream decoders and the Medium Specific Decoder -- but
this figure is useful for discussion. The proto oder design does not imply any normative
requirement for the design of an ISO/IEC 11172 d o& Indeed non-audio/video data is also allowed, but
not shown.

Stream

Medium / System f— Clock

— | Spocific - ooy ]
I
I
|

Digital | Decoder — | Control
Storage
Medium

Figure 1 -- Prototypical ISO/IEC 11172 decoder

The prototypical ISO/IEC 11172 decoder shown in tigure 1 is composed of System, Video, aﬁ dio

decoders conforming to Parts 1, 2, and 3, respectively, of ISO/IEC 11172. In this decoder th plex

coded representation of one or more audio and/or video streams is assumed to be stored on a digital st

medium (DSM), or network, in some medium-specific format. The medium specific format is not ggv é
1

by this International Standard, nor is the medium-specific decoding part of the prototypical ISO/IEC
deooder.

The prototypical decoder accepts as input an ISO/IEC 11172 multiplexed stream and relies on a System
Decoder to extract timing information from the stream. The System 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 System Decoder, the Video and Audio Decoders, and the Medium Specific Decoder.

iv
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The Video and Audio Decoders are synchronized with each other and with the DSM using this timing
information.

ISO/IEC 11172 multiplexed streams are constructed in two layers: a system layer and a compression layer.
¢ input stream to the System Decoder has a system layer wrapped about a compression layer. Input
s to the Video and Audio decoders have only the compression layer.

ions performed by the System Decoder either apply to the entire ISO/IEC 11172 multiplexed stream
g iplex-wide operations”), or to individual elementary streams ("stream-specific operations"). The
IS 11172 system layer is divided into two sub-layers, one for multiplex-wide operations (the pack

layer), ne for stream-specific operations (the packet layer).
0.1 iplex-wide operations (pack layer)

Multiplex-wi @tjons include the coordination of data retrieval off the DSM, the adjustment of clocks,
and the manage buffers. The tasks are intimately related. If the rate of data delivery off the DSM is
controllable, then DSM"delivery may be adjusted so that decoder buffers neither overflow nor underflow;
but if the DSM rate i ntrollable, then elementary stream decoders must slave their timing to the
DSM to avoid overflo nderflow.

ISOMEC 11172 multiplex@fms are composed of packs whose headers facilitate the above tasks. Pack
headers specify intended timéS at which each byte is to enter the system decoder from the DSM, and this
target arrival schedule serves as ence for clock correction and buffer management. The schedule need
not be followed exactly by decod ut they must compensate for deviations about it.

An additional multiplex-wide operati@ decoder's ability to establish what resources are required to
decode an ISO/IEC 11172 multiplexed‘stream. The first pack of each ISO/IEC 11172 multiplexed stream
conveys parameters to assist decoders in @D Included, for example, are the stream's maximum data

rate and the highest number of simultaneou$*video channels.

0.2 Individual stream operatloﬁ, (packet layer)

The principal stream-specific operations are 1) demul ing, and 2) synchronizing playback of multiple
elementary streams. These topics are discussed next. é

0.2.1 Demultiplexing

On encoding, ISO/IEC 11172 multiplexed streams are formeQ tipiexing elementary streams.
Elementary streams may include private, reserved, and padding s in addition to ISO/IEC 11172 audio
and video streams. The streams are temporally subdivided into pac d the packets are serialized. A
packet contains coded bytes from one and only one elementary stream? ®
Both fixed and variable packet lengths are allowed subject to constraints (‘ § 3andin2.4.5and 2.4.6.

24.3.
On decoding, demultiplexing is required to reconstitute elementary streams fr ISO/MIEC 11172
multiplexed stream. This is made possible by stream_id codes in packet header

0.2.2 Synchronization
Synchronization among multiple streams is effected with presentation time stamps in é /IEC 11172

multiplexed stream. The time stamps are in units of 90kHz. Playback of N streams is s ized by
adjusting the playback of all streams to a master time base rather than by adjusting the playback of\one
stream to match that of another. The master time base may be one of the N decoders' clocks, thie or

channel clock, or it may be some external clock.

Because presentation time-stamps apply to the decoding of individual elementary streams, they reside i
packet layer. End-to-end synchronization occurs when encoders record time-stamps at capture time,

the time stamps propagate with associated coded data to decoders, and when decoders use those time-stamps
to schedule presentations.

Synchronization is also possible with DSM timing time stamps in the multiplexed data stream.
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0.2.3 Relation to compression layer

The packet layer is independent of the compression layer in some senses, but not in all. It is independent in
the sehse that packets need not start at compression layer start codes, as defined in parts 2 and 3. For
€x a video packet may start at any byte in the video stream. However, time stamps encoded in
packe! ders apply to presentation times of compression layer constructs (namely, presentation units).

L 2

0.3 @tem reference decoder

Part 1 of ISO@‘I 172 employs a "system target decoder,” (STD) to provide a formalism for timing and
buffering rela s. Because the STD is parameterized in terms of fields defined in ISO/EC 11172 (for
example, buffer ch ISO/IEC 11172 multiplexed stream leads to its own parameterization of the
STD. It is up to en€oders to ensure that bitstreams they produce will play in normal speed, forward play on
corresponding STDs. ical decoders may assume that a stream plays properly on its STD; the physical
decoder must compen @yays in which its design differs from that of the STD.

vi
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A

Information technology — Coding of moving
pictures and associated audio for digital storage
me t up to about 1,5 Mbit/s —

Part 1:OQ

Systems

Section 1: Gene@/

1.1 Scope

support the combination of the video dio coding methods defined in ISO/IEC 11172-2 and ISO/IEC
11172-3. The system layer supports five basic functions:

a) the synchronization of multipsed streams on playback,

b) the interleaving of multiple co ed streams into a single stream,

c) the initialization of buffering for pl k start up,
d) continuous buffer management, and :

This part of ISO/IEC 11172 specifies th§ystem layer of the coding. It was developed principally to

e) time identification. /0
An ISO/IEC 11172 multiplexed bit stream is constru two layers: the outennost layer is the system
layer, and the innermost is the compression layer. The sy layer provides the functions necessary for
using one or more compressed data streams in a system. eo and audio parts of this specification
define the compression coding layer for audio and video data. Coding of other types of data is not defined by
the specification, but is supported by the system layer provid the other types of data adhere to the

constraints defined in clause 2.4.

1.2 Normative references %

The following Intemational Standards contain provisions which, through 6@ ce in this text, constitute
provisions of this part of ISO/IEC 11172. At the time of publication, the ¢ indicated were valid. All
standards are subject to revision, and parties to agreements based on this part 11172 are encouraged
to investigate the possibility of applying the most recent editions of the standar icated below.
Members of IEC and ISO maintain registers of currently valid Intemnational Stan

ISO/EC 11172-2:1993 Information technology - Coding of moving pictures and associ@udio Jor digital
storage media at up to about 1,5 Mbit/s - Part 2: Video.

ISO/MEC 11172-3:1993 Information technology - Coding of moving pictures and associal?#udio digital
storage media at up to about 1,5 Mbit/s - Part 3 Audio.

CCIR Recommendation 601-2 Encoding parameters of digital television for studios. L
CCIR Report 624-4 Characteristics of systems for monochrome and colour television. 0
CCIR Recommendation 648 Recording of audio signals.

CCIR Report 955-2 Sound broadcasting by satellite for portable and mobile receivers, including Annex IV
Summary description of Advanced Digital System Il.
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CCITT Recommendation J.17 Pre-emphasis used on Sound-Programme Circuits.

IEEE Draft Standard P1180/D2 1990 Specification for the implementation of 8x 8 inverse discrete cosine
tranw
IEi %cation 908:1987 CD Digital Audio System.
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