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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for world-wide standardization. National Bodies that are members
of ISO and IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fieids of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizatlons

ogaovernmental and non-ocovernmental ]|cnnr\n with TQ(\ Qﬂl“ TIJ(‘ c\]cr\ fqln:l nart in the “rr\rlz
gUVLCILIICIWAL ang non- SUYCLILLICIWaL, N 11a1Son Wit 1S C paiv in the wo

In the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC
JTC 1. Draft International Standards adopted by the joint technical committee are circulated to national

bodies for voting. Publication as an International Standard requires approval by at least 75 % of the
national bodies casting a vote.

TICN/TE 1117 ~Anngicte of fl-"\ £alln ndae thha nnnn«nl 434l Tan At ton L..,.,.I,.,“. M ndienn AF
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moving pictures and associated audio for digital storage media at up to about 1,5 Mbit/s:

— Part 1: Systems

— Part 2: Video

— Part 3: Audio

— Part 4: Compliance testing

Annex A forms an integral part of this part of ISO/IEC 11172. Annex B is for information only.
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Iintroduction

This International Standard was prepared by ISO/IEC JTC1/SC29/WG11 also known as MPEG (Moving
Pictures Expert Group). MPEG was formed in 1988 to establish an International Standard for the coded
representation of moving pictures and associated audio stored on digital storage media. Parts 1, 2 and 3 of
this International Standard were unanimously approved by the participating National Bodies in November
1992.

This International Standard is published in four parts. Part 1 - Systems - specifies the system coding layer
of the standard. It defines a multiplexed structure for combining audio and video data and means of
representing the timing information needed to replay synchronized sequences in real-time. Part 2 - video -
specifies the coded representation of video data and the decoding process required to reconstruct pictures.
Part 3 - audio - specifies the coded representation of audio data and the decoding process required to
reconstruct audio. Part 4 - compliance testing - specifies procedures to determine characteristics of coded
bitstreams and to test compliance of bitstreams and decoders with the requirements specified in Parts 1, 2
and 3.

Parts 1, 2 and 3 of ISO/IEC 11172 specify a multiplex structure and coded representations of audiovisual
information. Parts 1, 2 and 3 of ISO/IEC 11172 allow for large flexibility, achieving suitability of this
International Standard for many different applications. The flexibility is obtained by including parameters
in the bitstream that define the characteristics of coded bitstreams. Examples are the audio sampling
frequency, picture size, picture rate and bitrate parameters.

This part of ISO/IEC 11172 specifies how tests can be designed to verify whether bitstreams and decoders
meet the requirements as specified in parts 1, 2 and 3 of ISO/IEC 11172. These tests can be used for
various purposes such as:

- manufacturers of encoders, and their customers, can use the tests to verify whether the encoder
produces valid bitstreams.

- manufacturers of decoders and their customers can use the tests to verify whether the decoder meets
the requirements specified in parts 1, 2 and 3 of ISO/IEC 11172 for the claimed decoder
capabilities.

- applications can use the tests to verify whether the characteristics of a given bitstream meet the

application requirements, for example whether the size of the coded picture does not exceed the
maximum value allowed for the application.
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Information technology — Coding of moving pictures
and associated audio for digital storage media at up to
about 1,5 Mbit/s —

Part 4:
Compliance testing

Section 1: General
i.1 Scope

~E TN 179 comnrifiac haig foctc Fam siened to verify whether bitstreams and decoders
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meet requirements specified in parts 1, 2 and 3 of ISO/IEC 11172. In this part of ISO/IEC 11172, encoders
are not addressed specifically. An encoder is entitled to be an ISO/IEC 11172 encoder if it generates

bitstreams compliant with the syntactic and semantic bitstream requirements specified in parts 1, 2 and 3 of
ISO/IEC 11172.

Characteristics of coded bitstreams and decoders are defined for parts 1, 2 and 3 of ISO/IEC 11172. The
characteristics of a bitsiream define the subset of the standard that is exploited in the bitstream. Examples
are the applied values or range of the picture size and bitrate parameters. Decoder characteristics define the
properties and capabilities of the applied decoding process. An example of a property is the applied
ar1thmetlc accuracy. The capabllmes of a decoder spec1fy which coded b1tstreams the decoder can decode and
reconstruct, by defining the subset of the standard that may be exploited in decodable bitstreams. A
bitstream can be decoded by a decoder if the characteristics of the coded bitstream are within the subset of the

standard specified by the decoder capabilities.

Procedures are descibed for testing compliance of bitstreams and decoders to the requirements defined in parts
19 unr‘ 2 nf 1Qﬁlﬂ:(‘ 11172 ﬂnlnn fhn cat nf r\hqrqr\fnrnchr‘c claimead the reaniramaentce that muct he mat
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are fully determined by parts 1, 2 and 3 of ISO/IEC 11172. This part of ISO/IEC 11172 summarizes the
requirements, cross references them to characteristics, and defines how compliance with them can be tested.
Guidelines are given how to construct tests and determine their outcome. Some actual tests are defined
only for audio.

1.2 Normative references

The following International Standards contain provisions which, through reference in this text, constitute
provisions of this part of ISO/IEC 11172. At the time of publication, the editions indicated were valid.
All standards are subject to revision, and parties to agreernents based on this pan of ISO/IEC 11172 are

encourdgcu io IHVCbllgdle lIlt: pUblelllly Ul dpplylﬂg lIlC most recent CUIUUllb Ul lIlC bmnuauus llluldeCU
below. Members of IEC and ISO maintain registers of currently valid International Standards.

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

ISO/IEC 11172-2:1993 Information technology - Coding of moving pictures and associated audio for digital

storage media at up to about 1,0 Mbit/s - Part 2: Video.

ISONEC 11172-3:1993 Information rpf‘hnnlnov Fnd;no of moving pictures ai nd associated al,d,g or r]igi[al

B - gu i Lo O o

storage media at up to about 1,5 Mbit/s - Part 3: Audlo
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CCIR Report 624-4 Characteristics of systems for monochrome and colour television.
CCIR Recommendation 648 Recording of audio signals.

CCIR Report 955-2 Sound broadcasting by satellite for portable and mobile receivers, including Annex 1V

Ao cnzerostl s AL A Ay aisns A D Carcdnren

IJMIIL"LUI)/ uCQLIEPllU’l uj Aadvaneeca Utgllub vysicin l,l'
CCITT Recommendation J.17 Pre-emphasis used on Sound-Programme Circuits.

IEEE Draft Standard P1180/D2 1990 Specification for the implementation of 8x8 inverse discrete cosine
transform”.

Section 2: Technical elements

2.1 Definitions

For h e purposes of this part of ISO/IEC 11 7 the following definitions apply. If the definition is
t

art this is nntpd n sa e brac

n 12
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(f)

2.1.1 ac coefficient [video]l: Any DCT coefficient for which the frequency in one or both dimensions
is non-zero.

2.1.2 access unit [system]: In the case of compressed audio an access unit is an audio access unit. In
the case of compressed video an access unit is the coded representation of a picture.

2.1.3 adaptive segmentation [audio]: A subdivision of the digital representation of an audio signal

....... hla cagraants ~

£ 420
lll leldUlC bCElllClllD O1 uinc.

2.1.4 adaptive bit allocation [audio]: The assignment of bits to subbands in a time and frequency
varying fashion according to a psychoacoustic model.

2.1.5 adaptive noise allocation [audio]: The assignment of coding noise to frequency bands in a
time and frequency varying fashion according to a psychoacoustic model.

2.1.6 alias [audio]: Mirrored signal component resulting from sub-Nyquist sampling.

2.1.7 analysis filterbank [audio]: Filterbank in the encoder that transforms a broadband PCM audio
signal into a set of subsampled subband samples.

2.1.8 audio access unit [audio]: For Layers I and II an audio access unit is defined as the smallest

part of the encoded bitstream which can be decoded by itseif, where decoded means "fully reconsiructed
sound". For Layer III an audio access unit is part of the bitstream that is decodable with the use of

previously acquired main information.

2.1.9 audio buffer [audio]: A buffer in the system target decoder for storage of compressed audio data.

2.1.10 audio sequence [audio): A non-interrupted series of audio frames in which the following
parameters are not changed:
-ID

- Layer

- Sampling Frequency
- For Layer I and II: Bitrate index

2.1.11 backward motion vector [video]: A motion vector that is used for motion compensation
from a reference picture at a later time in display order.
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2.1.12 Bark [audio]: Unit of critical band rate. The Bark scale is a non-linear mapping of the frequency
scale over the audio range closely corresponding with the frequency selectivity of the human ear across the
band.

2.1.13 bidirectionally predictive-coded picture; B-picture [video]: A picture that is coded
using motion compensated prediction from a past and/or future reference picture.

2.1.14 bitrate: The rate at which the compressed bitstream is delivered from the storage medium to the
input of a decoder.

2.1.15 bitstream characteristics [compliance]: The subset of the standard that is exploited by the
encoder in generating the bitstream. For example, an encoder may apply syntactic and semantic constraints,
such as restricted ranges of parameters, to produce a bitstream that exploits a subset of the capabilities
supported by parts 1, 2 and 3 of ISO/IEC 11172. Examples are the applied values or range of the picture
size and bitrate parameters in video bitstreams.

2.1.16 bitstream compliance [compliance]: A bitstream is compliant, if the bitstream meets the
syntactic and semantic bitstream requirements, specified in the normative clauses of parts 1, 2 and 3 of
ISO/IEC 11172.

2.1.17 bitstream requirements [compliance]: Requirements for bitstreams defined in the normative
clauses of parts 1, 2 and 3 of ISO/IEC 11172.

2.1.18 block companding [audio]: Normalizing of the digital representation of an audio signal
within a certain time period.

2.1.19 block [video]: An 8-row by 8-column orthogonal block of pels.
2.1.20 bound [audio]: The lowest subband in which intensity stereo coding is used.

2.1.21 byte aligned: A bit in a coded bitstream is byte-aligned if its position is a multiple of 8-bits
from the first bit in the stream.

2.1.22 byte: Sequence of 8-bits.

2.1.23 channel: A digital medium that stores or transports an ISO/IEC 11172 stream.

2.1.24 channel [audio]: The left and right channels of a stereo signal

2.1.25 chrominance (component) {video]: A matrix, block or single pel representing one of the
two colour difference signals related to the primary colours in the manner defined in CCIR Rec 601. The

symbols used for the colour difference signals are Cr and Cb.

2.1.26 coded audio bitstream [audio]: A coded representation of an audio signal as specified in
ISO/IEC 11172-3.

2.1.27 coded video bitstream [video]: A coded representation of a series of one or more pictures as
specified in ISO/IEC 11172-2.

2.1.28 coded order [video]: The order in which the pictures are stored and decoded. This order is not
necessarily the same as the display order.

2.1.29 coded representation: A data element as represented in its encoded form.
2.1.30 coding parameters [video]: The set of user-definable parameters that characterize a coded video

bitstreamn. Bitstreams are characterized by coding parameters. Decoders are characterized by the bitstreams
that they are capable of decoding.
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2.1.31 component [video]: A matrix, block or single pel from one of the three matrices (luminance
and two chrominance) that make up a picture.

2.1.32 compression: Reduction in the number of bits used to represent an item of data.

2.1.33 constant bitrate coded video [video]: A compressed video bitstream with a constant
average bitrate.

2.1.34 constant bitrate: Operation where the bitrate is constant from start to finish of the compressed
bitstream.

2.1.35 constrained parameters [video]: The values of the set of coding parameters defined in
2.4.3.2 of ISO/IEC 11172-2.

2.1.36 constrained system parameter stream (CSPS) [system]: An ISO/IEC 11172
multiplexed stream for which the constraints defined in 2.4.6 of this part of ISO/IEC 11172 apply.

2.1.37 CRC: Cyclic redundancy code.

2.1.38 critical band rate [audio]: Psychoacoustic function of frequency. At a given audible
frequency it is proportional to the number of critical bands below that frequency. The units of the critical
band rate scale are Rarks,

2.1.39 critical band [audio]: Psychoacoustic measure in the spectral domain which corresponds to the
frequency selectivity of the human ear. This selectivity is expressed in Bark.

2.1.40 data element: An item of data as represented before encoding and after decoding.

o (TR .7 PR U T TURPY TSI U SN Y Lo ~sle
1 101 WIIILID UIC 1Tcguenly lb LL1U lll ool
dimensions.

2.1.42 dc-coded picture; D-picture [video]: A picture that is coded using only information from
itself. Of the DCT coefficients in the coded representation, only the dc-coefficients are present.

2.1.43 DCT coefficient: The amplitude of a specific cosine basis function.
2.1.44 decoded stream: The decoded reconstruction of a compressed bitstream.

2.1.45 decoder characteristics [compliance]: The properties and capabilities of the decoding

pr CESS ¢ ppucu lIl UIC USLUUCI

2.1.46 decoder compliance [compliance]: A decoder is compliant, if the decoder meets the decoder

=== FEEEE | S R ey

requirements, specified in the normative - ¢ l;lusés_ of parts 1, 2 and 3 of ISO/IEC 11172, to decode compliant
bitstreams within the subset of the standard defined by the specified capabilities of the decoder.

)

2.1.47 decoder input buffer {video]: The first-in first-out (FIFO) buffer specified in the video
buffering verifier.

N

.1.48 decoder input rate {video]: The daia raie specified in the video buffering verifier and encoded
in the coded video bitstream.

2.1.49 decoder: An embodiment of a decoding process.

2.1.50 decoding (process): The process defined in ISO/IEC 11172 that reads an input coded bitstream
and produces decoded pictures or audio samples.

2.1.51 decoder requirements [compliance]: Requirements for decoders defined in the normative
clauses of parts 1, 2 and 3 of ISO/IEC 11172.
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2.1.52 decoding time-stamp; DTS [system]: A field that may be present in a packet header that
indicates the time that an access unit is decoded in the system target decoder.

2.1.53 de-emphasis [audio]: Filtering applied to an audio signal after storage or transmission to undo
a linear distortion due to emphasis.
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representation in the bitstream has been decoded and before they are presented to the inverse DCT.

2.1.55 digital storage media; DSM: A digital storage or transmission device or system.

2.1.56 discrete cosine transform; DCT [video]: Either the forward discrete cosine transform or the
inverse discrete cosine transform. The DCT is an invertible, discrete orthogonal transformation. The

inverse DCT is defined in annex A of ISO/IEC 11172-2.

2.1.57 display order [video]: The order in which the decoded pictures should be displayed. Normally
this is the same order in which they were presented at the input of the encoder.

2.1.58 dual channel mode [audio]: A mode, where two audio channels with independent programme
contents (e.g. bilingual) are encoded within one bitsiream. The coding process is the same as for the stereo

mode.

2.1.59 editing: The process by which one or more compressed bitstreams are anipulated to produce a
new compressed bitstream. Conforming edited bitstreams must meet the requirements defined in ISO/IEC
11172.

2.1.60 elementary stream [system]: A generic term for one of the coded video, coded audio or other
coded bitstreams.

2.1.61 emphasis [audio]: Filtering applied to an audio signal before storage or transmission to
improve the signal-to-noise ratio at high frequencies.

21 L7 anocad
o B oGt (4

2.1.63 encoding (process): A process, not specified in ISO/IEC 11172, that reads a stream of input
pictures or audio samples and produces a valid coded bitstream as defined in ISO/IEC 11172.

2.1.64 entropy coding: Variable length lossless coding of the digital representation of a signal to
reduce redundancy.

2.1.65 fast forward playback [video]: The process of displaying a sequence, or parts of a sequence,
of pictures in display-order faster than real-time.
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2.1.67 filterbank [audio]: A set of band-pass filters covering the entire audio frequency range.

2.1.68 fixed segmentation [audio]: A subdivision of the digital representation of an audio signal
into fixed segments of time.

2.1.69 forbidden: The term "forbidden" when used in the clauses defining the coded bitstream indicates
that the value shail never be used. This is usuaily to avoid emuiation of start codes.

2.1.76 forced updating {video]: The process by which macroblocks are intra-coded from time-to-time
to ensure that mismatch errors between the inverse DCT processes in encoders and decoders cannot build u;
QVI"D(‘CI\ID]‘I
excessively.
2.1.71 forward motion or [video]: A motion vector that is used for motion compensation from
a reference picture at an arher time in display order.
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2.1.72 frame [an
access unit.

2.1.73 free format [audio]: Any bitrate other than the defined bitrates that is less than the maximum
valid bitrate for each layer.

2.1.74 future reference picture [video]: The future reference picture is the reference picture that
occurs at a later time than the current picture in dispiay order.
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2.1.76 granules [Layer III] [audio]: 576 frequency lines that carry their own side information.

2.1.77 group of pictures [video]: A series of one or more coded pictures intended to assist random
access. The group of pictures is one of the layers in the coding syntax defined in ISO/IEC 11172-2.

2.1.78 Hann window [audio]: A time function applied sample-by-sample to a block of audio samples
before Fourier transformation.

N
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.79 Huffman coding: A specific method for entropy coding.
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DCT [audio]: Inverse Modified Discrete Cosine Transform.

2.1.82 intensity stereo [audio]: A method of exploiting stereo irrelevance or redundancy in
stereophonic audio programmes based on retaining at high frequencies only the energy envelope of the right
and left channels.

2.1.83 interlace [video]: The property of conventional television pictures where alternating lines of
the picture represent different instances in time.

21 04 :_A._, 2 et Aot M dien s ~F o arnenlhl Al A wdatizen that 1roan 3 '~ atin el Fon that
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macroblock or picture.
2.1.85 intra-coded picture; I-picture [video]: A picture coded using information only from itself.

2.1.85a ISO/IEC 11172-1 decoder [compliance]: An embodiment of a decoding process for an
ISO/IEC 11172-1 bitstream. MPEG-system decoder is a synonym.

2.1.85b ISO/IEC 11172-2 decoder [compliance]: An embodiment of a decoding process for an
ISO/IEC 11172-2 bitstream. MPEG-video decoder is a synonym.

2.1.85¢ ISO/IEC 11172-3 decoder [compliance]: An embodiment of a decoding process for an
ISO/IEC 11172-3 bitstream. MPEG-audio decoder is a synonym.

2.1.86 ISO/IEC 11172 (multiplexed) stream [system]: A bitstream composed of zero or more

elementary streams combined in the manner defined in this part of ISO/IEC 11172.

a1 OFF St a4 _a_ . . _ e Y. A ~Ad thnt amemdnlte ctorammlhasmia seea
& 1.0/ joint Stereo l g uan U]. Ally HICLHUU Uldl CAPIUILS SICITLUPHIVHIIL 1H1C
stereophonic redundancy.

2.1.88 joint stereo mode [audio]: A mode of the audio coding algorithm using joint stereo coding.

2.1.89 layer [audio]: One of the levels in the coding hierarchy of the audio system defined in ISO/IEC
11172-3.
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2.1.90 layer [video and systems]: One of the levels in the data hierarchy of the video and system
specifications defined in this part of ISO/IEC 11172 and ISO/IEC 11172-2.

2.1.91 luminance (component) [video]: A matrix, block or single pel representing a monochrome
representation of the signal and related to the primary colours in the manner defined in CCIR Rec 601. The
symbol used for luminance is Y.

2.1.92 macroblock [video]: The four 8 by 8 blocks of luminance data and the two corresponding 8 by
8 blocks of chrominance data coming from a 16 by 16 section of the luminance component of the picture.
Macroblock is sometimes used to refer to the pel data and sometimes to the coded representation of the pel
......... ~al PRpBR PRENTUReTpy Iy DTS [ P .._ L‘ vitax e TIQMNITDM 111771 N

valuca dllU OUICI Udld ClUlllCllLb UCllllCU lll UIC llldblUUlULl\ ld.y 1 U1 L e "yllld dCllllCU M ADUMIEC 111 /4-2.
The usage is clear from the context.

2.1.93 mapping [audio]: Conversion of an audio signal from time to frequency domain by subband
filtering and/or by MDCT.

2.1.94 masking [audio]: A property of the human auditory system by which an audio signal cannot be
perceived in the presence of another audio signal .

2.1.95 masking threshold [audio]: A function in frequency and time below which an audio signal
cannot be perceived by the human auditory system.

2.1.96 MDCT [audio]: Modified Discrete Cosine Transform.

2.1.97 motion compensation [video]: The use of motion vectors to improve the efficiency of the
prediction of pel values. The prediction uses motion vectors to provide offsets into the past and/or future
reference pictures containing previously decoded pel values that are used to form the prediction error signal.

2.1.98 motion estimation [video]: The process of estimating motion vectors during the encoding
process.

2.1.99 motion vector [video]' A two-dimensional vector used for motion compensation that provides
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sum and difference signal instead of the left and right channels.
2.1.101 non-intra coding [video]: Coding of a macroblock or picture that uses information both
from itself and from macroblocks and pictures occurring at other times.

2.1.102 non-tonal component [audio]: A noise-like component of an audio signal.
2.1.103 Nyquist sampling: Sampling at or above twice the maximum bandwidth of a signal.

2.1.104 pack [system]: A pack consists of a pack header followed by one or more packets. It is a layer

[ R PN LINSUUPUI DRSS Y ot ~CTQAATMN 111779
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2.1.106 packet header [system]: The data structure used to convey information about the elementary
stream data contained in the packet data.

2.1.107 packet [system]: A packet consists of a header followed by a number of contiguous bytes
from an elementary data stream. It is a layer in the system coding syntax described in this part of ISO/IEC
11172.

2.1.108 padding [audio]: A method to adjust the average length in time of an audic frame to the

duration of the corresponclmg rcm samples Dy conamonauy aaamg a slot to the audio frame.
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2.1.109 past reference nicture [videol: The past reference m(‘t_l » 1
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at an earlier time than the current picture in dlsplay order.

2.1.110 pel aspect ratio [video]: The ratio of the nominal vertical height of pel on the display to its
nominal horizontal width.

2.1.111 pel [video]: Picture element.
2.1.112 picture period [video]: The reciprocal of the picture rate.

2.1.113 picture rate [video]: The nominal rate at which pictures should be output from the decoding
process.

2.1.114 picture [video]: Source, coded or reconstructed image data. A source or reconstructed picture
consists of three rectangular matrices of 8-bit numbers representing the luminance and two chrominance

sanala Tha Dintinra lagvas 10 An £ thal
signais. in€ riclure 1ayer is one Of tne 18Yers in the C\’)diﬂg Syi‘ua}\ defined in ISC/IEC 11172-2. Note that

the term "picture” is always used in ISO/IEC 11172 in preference to the terms field or frame.

2.1.115 polyphase filterbank [audio]: A set of equal bandwidth filters with special phase
interrelationships, allowing for an efficient implementation of the filterbank.

2.1.116 prediction [video]: The use of a predictor to provide an estimate of the pel value or data
element currently being decoded.

2.1.117 predictive-coded picture; P-picture [video]: A picture that is coded using motion
compensated prediction from the past reference picture.

2.1.118 prediction error [video]: The difference between the actual value of a pel or data element and
its predictor.

11

2.1.119 predictor [video]: A linear combination of previously decoded pel values or data elements
2.1.120 presentation time-stamp; PTS [system]: A field that may be present in a packet header
that indicates the time that a presentation unit is presented in the system target decoder

2.1.121 presentation unit; PU [system]: A decoded audio access unit or a decoded picture.

2.1.122 psychoacoustic model [audio]: A mathematical model of the masking behaviour of the
human auditory system.

2.1.123 quantization matrix [video]: A set of sixty-four 8-bit values used by the dequantizer.

2.1.124 quantized DCT coefficients [video]: DCT coefficients before dequantization. A variable

iength coded reptesentation of quantized DCT coefficients is stored as part of the compressed video
bitstream.

~ocq toy eeala tha daavantizatinn
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2.1.126 random access: The process of beginning to read and decode the coded bitstream at an arbitrary

200 PIVCESS O DOgiiiiia eal = 1 1

2.1.127 reference picture [video]: Reference pictures are the nearest adjacent I- or P-pictures to the
current picture in display order.

2.1.128 reorder buffer [video]: A buffer in the system target decoder for storage of a reconstructed I-
picture or a reconstructed P-picture.

Documents

Full document details: ISO IEC 11172-4-1995


http://www.avadocuments.com/doc/iso-iec-11172-4-1995
http://www.avadocuments.com/doc/iso-iec-11172-4-1995

2.1.129 requantization [audio]: Decoding of coded subband samples in order to recover the original
quantized values.

2.1.130 reserved: The term "reserved” when used in the clauses defining the coded bitstream indicates
that the value may be used in the future for ISO/IEC defined extensions.

2.1.131 reverse playback [video]: The process of displaying the picture sequence in the reverse of
display order.

1 123 1. .0 _a_ . L __ 3 F___B:_.7. A ¢ ,\l‘ ..................... TIT sxshacnlby men ol d Lo, ~amn
A 1.104 SCAalciaCwur vaiiu luuunt. AdCL UL Cqucuuy uuca lll LdyUl 111 WIIICEL df sl aicu U_y ulic
scalefactor.

2.1.133 scalefactor index [audio]: A numerical code for a scalefactor.
2.1.134 scalefactor [audio]: Factor by which a set of values is scaled before quantization.

2.1.135 sequence header [video]: A block of data in the coded bitstream containing the coded
representation of a number of data elements.

2.1.136 side information: Information in the bitstream necessary for controlling the decoder.
2.1.137 skipped macroblock [video]: A macroblock for which no data are stored.

2.1.138 slice [video]: A series of macrobiocks. It is one of the layers of the coding syntax defined in

in Layers 11 and I1I one byte.
2.1.140 source stream: A single non-multiplexed stream of samples before compression coding.
2.1.141 spreading function [audio]: A function that describes the frequency spread of masking.

2.1.142 start codes [system and video]: 32-bit codes embedded in that coded bitstream that are
unique. They are used for several purposes including identifying some of the layers in the coding syntax.

2.1.143 STD input buffer [system]: A first-in first-out buffer at the input of the system target

streams before decoding

v Fnve ataragas ofF vy A4 amantary
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2.1.145 stuffing (bits); stuffing (bytes) : Code-words that may be inserted into the compressed
bitstream that are discarded in the decoding process. Their purpose is to increase the bitrate of the stream.

2.1.146 subband [audio}: Subdivision of the audio frequency band.

2.1.147 subband filterbank [audio]: A set of band filters covering the entire audio frequency range.
In ISO/IEC 11172-3 the subband filterbank is a polyphase fiiterbank.

1AQ BB W o B [ P O, | and Filiazbonl tha andin ancnder croatag a filtared
2.1.148 subband munpu:b |auaio]. The subband filterbank within the audio encoder crcates a filtered

and subsampled representation of the input audio stream. The filtered samples are called subband samples.
From 384 time-consecutive input audio samples, 12 time-consecutive subband samples are generated within
each of the 32 subbands.

2.1.149 syncword [audio]: A 12-bit code embedded in the audio bitstream that identifies the start of a
frame.
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2.1.150 synthesis filterbank [audio]: Filterbank in the decoder that reconstructs a PCM audio
signal from subband samples.

2.1.151 system header [system]: The system header is a data structure defined in this part of
ISO/EC 11172 that carries information summarising the system characteristics of the ISO/IEC 11172
multiplexed stream.

2.1.152 system target decoder; STD [system]: A hypothetical reference model of a decoding
process used to describe the semantics of an ISO/IEC 11172 multiplexed bitstream.

2.1.153 test procedure [compliance]: a method to verify compliance of a bitstream or a decoder.
2.1.154 time-stamp [system]: A term that indicates the time of an event.

2.1.155 triplet [audio]: A set of 3 consecutive subband samples from one subband. A triplet from
each of the 32 subbands forms a granule.

2.1.156 tonal component [audio]: A sinusoid-like component of an audio signal.

2.1.157 variable bitrate: Operation where the bitrate varies with time during the decoding of a
compressed bitstream.

2.1.158 variable length coding; VLC: A reversible procedure for coding that assigns shorter code-
words to frequent events and longer code-words to less frequent events.

2.1.159 video buffering verifier; VBV [video]: A hypothetical decoder that is conceptually
connected to the output of the encoder. Its purpose is to provide a constraint on the variability of the data
rate that an encoder or editing process may produce.

2.1.160 video sequence [video]: A series of one or more groups of pictures. It is one of the layers of
the coding syntax defined in ISO/IEC 11172-2.

2.1.161 zig-zag scanning order [video]: A specific sequential ordering of the DCT coefficients from
(approximately) the lowest spatial frequency to the highest.
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2.2 Symbols and abbreviations

The mathematical operators used to describe this International Standard are similar to those used in the C

nroogrammine laneuace., However, integer division with truncation and rnnnrhna are snecifically defined

PrOgiallliiiifly iQlipuagt. 1T0WOVOL, LT Ee CIVIsIVR LuLLAUUL QUG TUBINLILE Qi Spotiiiai y GUILLCGU.

The bitwise operators are defined assuming twos-complement representation of integers. Numbering and
counting loops generally begin from zero.

2.2.1 Arithmetic operators
+ Addition.

- Subtraction (as a binary operator) or negation (as a unary operator).

++ Increment.
-- Decrement.
s h Y s

/ Integer division with truncation of the result toward zero. For example, 7/4 and -7/-4 are
truncated to 1 and -7/4 and 7/-4 are truncated to -1.

rr 1rc

i Integer division with rounding to the nearest integer. Haif-integer values are rounded away
from zero unless otherwise specified. For example 3//2 is rounded to 2, and -3//2 is rounded
to -2,

DIV Integer division with truncation of the result towards-eo,

I Absolute value. Ix|=xwhenx>0

ix1=0whenx==0
| x=-xwhenx<0

% Modulus operator. Defined only for positive numbers.
Sign( ) Sign(x) =1 x >0
0 x==0
-1 x <0
NTINTT 7 O N onract 1mbacgar memarntee I atireeo tha maneaot imtagar valiza ta tha vanl valiiad argritmant LIL1E
INLIN I \ ) INCAIosL 1 lLUsCl Ul}ClalUl. NCUWTIIS Uic ncarcest i lleCl valuco v uic ijvdadl-vaiucu algu 1ICIIL. lall-

s
integer values are rounded away from zero.

sin Sine

cos Cosine.

exp Exponential

v Square root

logio Logarithm to base ten.
loge Logarithm to base e.
logy Logarithm to base 2.

2.2.2 Logical operators
I Logical OR.

&& Logical AND.
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