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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission) form the
specialized system for worldwide standardization. National bodies that are members of ISO or IEC participate in the
development of International Standards through technical committees established by the respective organization to deal with
particular fields of technical activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other
international organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the work.

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. Publination as a
International Standard requires approval by at least 75 % of the national bodies casting a vote.

International Standard ISO/IEC 13818-4 was prepared by Joint Technical Committee ISO/IEGnf@@nation technology
Subcommittef ST 2@00Ng 0f audio, picture, mulimedia and hypermedia Information.

ISO/IEC 13818 consists of the following parts, under the generainidemation technology — Generic eoding of moving
pictures and @ssociated audio information

— Part 1: Jystems
— Part 2: \fideo

— Part3:
— Part4:

Audio
g

— Part 5: Joftware simulation
H
A

onformance testing

— Part 6: Hxtensions for DSM-CC

— Part 7: Advanced Audio Coding (AAC)

— Part 9: Extension for real time interface for systems decoders

— Part 10: [Conformance extensions for Digital Storage MediaxCommand and Control (DSM-CC)
The electronig file directory “bitstreams” forms an integral part of this part of ISO/IEC 13818.
Annexes A to E of this part of ISO/IEC 13818 are for information only.
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Introduction

Parts 1, 2 and 3 of ISO/IEC 13818 specify a multiplex structure and coded representations of audio-visual informatipn. Parts
2 and 3 of ISO/IEC 13818 allow for large flexibility, achieving suitability of ISO/IEC 13818 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 13818 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 13818. 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.

— mgnufacturers of decoders and their customers can use the tests to verify whether the decodef meets the requireme
specified in parts 1, 2 and 3 of ISO/IEC 13818 for the claimed decoder capabilities.
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bneral

Cope
F ISO/IEC 13818 specifies how tests can be designed to verify whether bitstreams and deco|
parts 1, 2 and 3 of ISO/IEC 13818. In this part of ISO/IEC 13818, encoders are not addre

hy be said to be an ISO/IEC 13818 encoder if it generates bitstreams, compliant with the syr
Pquirements specified in parts 1, 2 and 3 of ISO/IEC 13818.

5tics of coded bitstreams and decoders are defined for parts 1¢2yand 3 of ISO/IEC 13818. ]
efine the subset of the standard that is exploited in the bitstream. Examples are the applieg

picture siz¢ and bitrate parameters. Decoder characteristics define the properties and capabilities of t

process. A
bitstreams
bitstreams
standard s

Procedure
ISO/IEC 11
and 3 of I§
and define
decoder cd
conforman
directory c

1.2 N

The followi
ISO/IEC 11

to agreeménts baséd)on this part of ISO/IEC 13818 are encouraged to investigate the possibility of ap

editions of
Standards

IS

n example of a property is the applied arithmetic accuraCy. The capabilities of a decoder s
the decoder can decode and reconstruct, by defining the subset of the standard that may b
A bitstream can be decoded by a decoder if thescharacteristics of the coded bitstream are

becified by the decoder capabilities.

5 are described for testing conformance of ‘hitStreams and decoders to the requirements def
818. Given the set of characteristics claimed, the requirements that must be met are fully g

O/IEC 13818. This part of ISO/IEC 13818 summarises the requirements, cross references
nformance. This document gives_guidelines on how to construct bitstream test suites to ch

Ce. In addition, some test bitstreams implemented according to those guidelines are provid
hlled “Test bitstreams”.

Drmative references

818. At the time of publication, the editions indicated were valid. All standards are subject t

the standards indicated below. Members of IEC and ISO maintain registers of currently vali

D 539:1988 Cade for the representation of names of languages

5 how conformance with them can be tested. Guidelines are given on constructing tests to \

hg standards_Gentain provisions which, through reference in this text, constitute provisions d

4

ders meet requiremen
sed specifically. An
tactic and semantic

he characteristics of
values oe range of th
he applied decoding
iecify which coded
exploited in decodak
within the subset of th

ned in parts 1, 2 and
etermined by parts 1,
them to characteristic
erify bitstream and
pck or verify decoder

¢d in the electronic file

f this part of

D revision, and partie
lying the most recent
International

ISO/IEC 8859-1:1998]nformation technology — 8-bit single-byte coded graphic character sets — Part 1: Latin
alphabet No. 1.

ISO/IEC 10918-1:1994|nformation technology — Digital compression and coding of continuous-tone still images:

Re

quirements and guidelineSee also ITU-T Rec. T.81.)

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

ISO/IEC 11172-3:1993|nformation technology — Coding of moving pictures and associated audio for digital
storage media at up to about 1,5 Mbit/s — Part 3: Audio
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ISO/IEC 11172-4:1995|nformation technology — Coding of moving pictures and associated audio for digital
storage media at up to about 1,5 Mbit/s — Part 4: Conformance testing

ISO/IEC 13818-1:1996|nformation technology — Generic coding of moving pictures and associated audio
information: Systems.

ISO/IEC 13818-2:1996|nformation technology — Generic coding of moving pictures and associated audio
information: Video

ISO/IEC 13818-3:1998|nformation technology — Generic coding of moving pictures and associated audio
information — Part 3: Audio

Recommendations and reports of the CCIR, 1990.
XVIith Plenary Assembly, Dusseldorf, 1990 Volume XI - Part 1.

Broagicasting Service (Television) Rec. 60E&¢oding parameters of digital television for studios.

CCIR Volume X and XI Part 3 Recommendation 8&8cording of audio signals

CCIR Volume X and XI Part 3 Report 955-3ound broadcasting by satellite for portableand mobile receivers,
inclugling Annex IV Summary description of advanced digital system Il

IEEE|Standard Specifications for the Implementations of 8 by 8 Inverse Discrete,€osine Transfoym, IEEE Std 1180-
1990f December 6, 1990.

IEC 461:1986,Time and control code for video tape recorders.
IEC 908:198,Compact disk digital audio system.

ITU-T Recommendation H.261 (Formerly CCITT Recommendation-H.261) “Codec for audiovisyal services at px64
kbit/g" Geneva, 1990.

2 Technical elements

2.1 Definitions

For the purpdses of this part of ISO/IEC 13818, the following definitions apply.

2.1.1  16x§ prediction [video] A prediction mode similar to field-based prediction but where the predict¢d block size is
16x8 lumingaince samples.

2.1.2  AC goefficient [video] Any DCT coefficient for which the frequency in one or both dimensions is pon-zero.

Ss unit is the coded

S it, up to but not
¢nce_header_code, th

according to a psychoacoustic model.

2.1.5 adaptive multichannel prediction [audio] A method of multichannel data reduction exploiting statistical inter-
channel dependencies.

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

2.1.7 adaptive segmentation [audio] A subdivision of the digital representation of an audio signal in variable segments of
time.

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

2.1.9 analysis filterbank [audio} Filterbank in the encoder that transforms a broadband PCM audio signal into a set of
subsampled subband samples.
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2.1.10 ancillary data [audio] part of the bitstream that might be used for transmission of ancillary data.

2.1.11 audio access unit [audio]For Layers | and Il, an audio access unit is defined as the smallest part of the encoded
bitstream which can be decoded by itself, where decoded means "fully reconstructed sound". For Layer Ill, an audio acces
unit is part of the bitstream that is decodable with the use of previously acquired main information.

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

2.1.13 audio sequence [audio]A non-interrupted series of audio frames (base frames plus optional extension frames) in
which the following parameters are not changed:
-1D
- Layer
- Sampling Frequency
For Layer | and Il, a decoder is not required to support a continuously variable bitrate (change in the bitrate index) of the

b t, pa Cualk alavation f rocuuraona ot al nat bt +tk “ioncion. + na
ase Slrgam—SHeRaferaxXatonot regomrCTreTitS OO CSTTOTappry tO e CATCTISTOTT Streartt:

2.1.14 Bffield picture [video] A field structure B-Picture.
2.1.15 Bdframe picture [video] A frame structure B-Picture.

2.1.16 B{picture bidirectionally predictive-coded picture [videol A picture that is coded using motionjcompensated
predictioh from past and/or future reference fields or frames.

2.1.17 bgckward compatibility. A newer coding standard is backward compatible with an older coding standard if
decoders designed to operate with the older coding standard are able to continue to operate by decgding all or part of a
bitstream produced according to the newer coding standard.

2.1.18 bgckward motion vector [video] A motion vector that is used for motion compensation from a feference frame or
referencg field at a later time in display order.

2.1.19 bgckward prediction [video] Prediction from the future reference frame (field).

2.1.20 Bark [audio} Unit of critical band rate. The Bark scale.iS a hon-linear mapping of the frequenqgy scale over the audic
range clgsely corresponding with the frequency selectivity of'the human ear across the band.

2.1.21 bgse layer [video]First, independently decodable‘layer of a scalable hierarchy.

2.1.22 big picture [video] A coded picture that would eause VBV buffer underflow as defined in C.7 Annex C of ISO/IEC
13818-2{ Big pictures can only occur in sequences Where low_delay is equal to 1. “Skipped picture’] is a term that is
sometimgs used to describe the same concept

2.1.23 bifrate [audio} The rate at which the.compressed bitstream is delivered to the input of a decofer.
2.1.24 bifstream; stream An ordered sefies of bits that forms the coded representation of the data.

2.1.25 Dbifstream verifier [video} A(process by which it is possible to test and verify that all the requirgments specified in
ISO/IEC|13818-2 are met by the-bitstream.

2.1.26 blpck [video] An 8-rew'by 8-column matrix of samples, or 64 DCT coefficients (source, quantised or dequantised).
2.1.27 blpck companding\audia] Normalising of the digital representation of an audio signal within a|certain time period.

2.1.28 bqttom field {video] One of two fields that comprise a frame. Each line of a bottom field is spatially located
immediafely below the corresponding line of the top field.

2.1.29 bqund(Jatdio] The lowest subband in which intensity stereo coding is used.

2.1.30 hyte.aligned A bitin a coded bitstream is byte-aligned if its position is a multiple of 8-bits from|the first bit in the
stream.

2.1.31 Dbyte Sequence of 8-bits.

2.1.32 centre channel [audia] An audio presentation channel used to stabilise the central component of the frontal stereo
image.

2.1.33 channel [audio] A sequence of data representing an audio signal being transported.

2.1.34 chroma simulcast [videaq] A type of scalability (which is a subset of SNR scalability) where the enhancement layer
(s) contain only coded refinement data for the DC coefficients, and all the data for the AC coefficients, of the chrominanc
components.

2.1.35 chrominance format [video] Defines the number of chrominance blocks in a macroblock.
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2.1.36 chrominance component [video] A matrix, block or single sample representing one of the two colour difference
signals related to the primary colours in the manner defined in the bitstream. The symbols used for the chrominance signals

are Cr and
2.1.37
2.1.38
2.1.39

2.1.40
the second

Cb.

coded B-frame [videa] A B-frame picture or a pair of B-field pictures.

coded frame [videa] A coded frame is a coded I-frame, a coded P-frame or a coded B-frame.

field picture is an I-picture or a P-picture.

coded audio bitstream [audio] A coded representation of an audio signal as specified in part 3 of ISO/IEC 13818.

coded I-frame [videa] An I-frame picture or a pair of field pictures, where the first field picture is an I-picture and

2.1.41 coded order [videa] The order in which the pictures are transmitted and decoded. This order is not necessarily the
same as the display order.

diately following it,

am. Bitstreams are
le of decoding.

d two

1.
SO/IEC 11172-2.

s defined in

equency selectivity

s proportional to

resilience

hear distortion due

2.1.42 coddd P-frame [video] A P-frame picture or a pair of P-field pictures.

2.1.43 coddd picture [videa] A coded picture is made of a picture header, the optional extensionsimme|
and the follpwing picture data. A coded picture may be a coded frame or a coded field.

2.1.44 codddepresentationt A data element as represented in its encoded form.

2.1.45 coddd video bitstream [video] A coded representation of a series of one or more,pictures as defiped in ISO/IEC
13818-2.

2.1.46 codipg parameters [video] The set of user-definable parameters that characterise a coded bitstre
characterisgd by coding parameters. Decoders are characterised by the bitstreams that they are capab

2.1.47 component [videa] A matrix, block or single sample from one of the-three matrices (luminance ar
chrominange) that make up a picture.

2.1.48 compression Reduction in the number of bits used to represént an item of data.

2.1.49 congtant bitrate Operation where the bitrate is constant{from start to finish of the coded bitstrean

2.1.50 condtrained parameters [video] The values of the set.of coding parameters defined in 2.4.3.2 of

2.1.51 condtrainedsystem parameter stream; CSPS [systems]A Program Stream for which the constrain
subclause 2.7.9 of ISO/IEC 13818-1 apply.

2.1.52 CR(Q The Cyclic Redundancy Check to vefify the correctness of data.

2.1.53 critigal band [audio} Psychoacoustic measure in the spectral domain which corresponds to the f
of the human ear. This selectivity is expressed in Bark.

2.1.54 critigal band rate [audio}l Psycheacoustic function of frequency. At a given audible frequency, it
the number of critical bands below that'frequency. The units of the critical band rate scale are Barks.

2.1.55 dataglement An item of data as represented before encoding and after decoding.

2.1.56 data|partitioning [vidéo] A method for dividing a bitstream into two separate bitstreams for error
purposes. [The two bitstreams have to be recombined before decoding.

2.1.57 DC ¢oefficient{videa] The DCT coefficient for which the frequency is zero in both dimensions.

2.1.58 DCTicoefficient [video} The amplitude of a specific cosine basis function.

2.1.59 de-emphasis [audio] Filtering applied to an audio signal after storage or transmission to undo a i
to emphasis:

2.1.60 decoded streamThe decoded reconstruction of a compressed bitstream.

2.161
2.1.62
2.1.63

decoder An embodiment of a decoding process.

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

decoder sub-loop [video]Stages within encoder which produce numerically identical results to the decode process

described in ISO/IEC 13818-2, clause 7. Encoders capable of producing more than just I-pictures embed a decoder sub-looj

to create te

mporal predictions and to model the behaviour of downstream decoders.

2.1.64 decoding (process)The process defined in ISO/IEC 13818 parts 1, 2 and 3 that reads an input coded bitstream and
outputs decoded pictures or audio samples.
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2.1.65 decoding time-stamp; DTS [systemsA field that may be present in a PES packet header that indicates the time that
an access unit is decoded in the system target decoder.

2.1.66 dequantisation The process of rescaling the quantised DCT coefficients after their representation in the bitstream
has been decoded and before they are presented to the inverse DCT.

2.1.67 di

gital storage media; DSM A digital storage or transmission device or system.

2.1.68 discrete cosine transform; DCT Either the forward discrete cosine transform or the inverse discrete cosine
transform. The DCT is an invertible, discrete orthogonal transformation.

2.1.69 di

splay aspect ratio [video] The ratio height/width (in S| units) of the intended display.

2.1.70 displayorder [video]: The order in which the decoded pictures are displayed. Normally this is the same order in
which they were presented at the input of the encoder.

2171 di

2.1.72 dd

2.1.73
loop emi]
(downstr]

2174 D

2.1.75 du
bilingual

2.1.76 du
predicted

2.1.77 dy
are copig

2.1.78 dy
orthogon

2.1.79 eq
Conform

2.1.80 EI
PES stre

2.1.81 el
in PES p|

2.1.82 er
ratio at h

2.1.83 ern

2.1.84 er
samples

2.1.85 en
forms of

5play process [video] The (non-normative) process by which reconstructed frames are displa
wnmix [audio] A matrixing of n channels to obtain less than n channels.

ft [video]: Accumulation of mismatch between the reconstructed output produced hy-the hy
edded within an encoder (see definition of "decoder sub-loop") and the reconstructed outpy
pam) decoder.

5M-CC digital storage media command and control.

al channel mode [audio] A mode, where two audio channels with independent programme g
are encoded within one bitstream. The coding process is the same as for the stereo mode.

al-prime prediction [video} A prediction mode in which two forward field-based predictions 3
block size is 16x16 luminance samples. Dual-prime prediétion is only used in interlaced P

namic crosstalk [audia] A method of multichannel data€eduction in which stereo-irrelevant
d to another channel.

namic transmission channel switching [audio]A method of multichannel data reduction by a
al signal components to the transmission channels.

iting The process by which one or more caded bitstreams are manipulated to produce a ng
ng edited bitstreams must meet the requirements defined in parts 1, 2, and 3 of ISO/IEC 13

ementary Stream Clock Reference; ESCR [systems] time stamp in the PES Stream from wh
ams may derive timing.

bmentary stream; ES [systemsS]A generic term for one of the coded video, coded audio or ot

nphasis [audio] Filtering'applied to an audio signal before storage or transmission to improv
gh frequencies.

coder An embodimeént of an encoding process.

codingprocess) A process, not specified in ISO/IEC 13818, that reads a stream of input pig
and produces a valid coded bitstream as defined in parts 1, 2, and 3 of ISO/IEC 13818.

hancément layer [video] A relative reference to a layer (above the base layer) in a scalable

appropriate.additional decoding process for the enhancement layer itself.

scalability, its decoding process can be described by reference to the lower layer decoding

lyed.

pothetical decoder sul
ts produced by a
ontents (e.g.

re averaged. The
pictures.

signal components
locating the most

w coded bitstream.
818.

ich decoders of

ner coded bitstreams

ackets. One elementary stream is carried in a sequence of PES packets with one and only ¢ne stream_id.

e the signal-to-noise

tures or audio

nierarchy. For all
process and the

2.1.86 entitlement control message; ECM [systemdEntitlement Control Messages are private conditional access
information which specify control words and possibly other, typically stream-specific, scrambling and/or control parameters

2.1.87 entitlement management message; EMM [systemEhtitlement Management Messages are private conditional
access information which specify the authorisation levels or the services of specific decoders. They may be addressed to
single decoders or groups of decoders.

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

2.1.89 event [systems]An event is defined as a collection of elementary streams with a common time base, an associated
start time, and an associated end time.

2.1.90 evil bitstreams Bitstreams orthogonal to reality.
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2.1.91 extension bitstream [audia]information contained in an optional additional bit stream related to the audio base bit
stream at the system level, to support bit rates beyond those defined in ISO/IEC 11172-3. The optional extension bit stream
contains the remainder of the multichannel and multilingual data.

2.1.92

than real-time.

2.1.93

order faster than real-time.

fast reverse playback [video] The process of displaying the picture sequence in the reverse of display order faster

fast forward playback [video] The process of displaying a sequence, or parts of a sequence, of pictures in display-

2.1.94 FFT. Fast Fourier Transformation. A fast algorithm for performing a discrete Fourier transform (an orthogonal

transform).
2.1.95

interlaced frame is composed of two fields, a top field and a bottom field.

field [video] For an interlaced video signal, a “field” is the assembly of alternate lines of a frame. Therefore an

2.1.96 field

2.1.97 field
equal to "T

2.1.98 field
size is 16x]

2.1.99 filter

2.1.100 fixed
time.

2.1.101 flag
2.1.102 FLC

2.1.103 forbi
never be us

2.1.104 forcq
mismatch €

2.1.105 forw
designed td

2.1.106 forw
reference fi

2.1.107 forw
2.1.108 fram

2.1.109 fram
contain san
interlaced \
one field pe

2.1.110 fram
2.1.111 fram

period [video] The reciprocal of twice the frame rate.

picture; field structure picture [video]: A field structure picture is a coded picture with\pieture
bp field" or "Bottom field".

based prediction [videqa] A prediction mode using only one field of the reference'frame. Thg
6 luminance samples. Field-based prediction is not used in progressive frames.

pank [audio]: A set of band-pass filters covering the entire audio frequency range.

segmentation [audio] A subdivision of the digital representation of @i audio signal into fixed

A variable which can take one of only the two values definedin-this specification.
Fixed Length Code.

dden The term "forbidden", when used in the clauses$.defining the coded bitstream, indicate
ed. This is usually to avoid emulation of start codes:

d updating [videa] The process by which macreblocks are intra-coded from time-to-time to
rrors between the inverse DCT processes in@ncoders and decoders cannot build up exces

ard compatibility: A newer coding standard'is forward compatible with an older coding stand
operate with the newer coding standard' are able to decode bitstreams of the older coding

ard motion vector [video] A motion,vector that is used for motion compensation from a refer
Pld at an earlier time in display order.

hrd prediction [videol Prediction from the past reference frame (field).
e [audio] A part of the audio bit stream that corresponds to audio PCM samples from an Au

e [video] A frame contains lines of spatial information of a video signal. For progressive vidg
ples starting from,one time instant and continuing through successive lines to the bottom of
ideo a frame_censists of two fields, a top field and a bottom field. One of these fields may b
riod later than the other.

e period.Jvideo] The reciprocal of the frame rate.

e picture; frame structure picture [video] A frame structure picture is a coded picture with pi

' structure is

predicted block

segments of

s that the value shall

ensure that
ively.

ard if decoders
standard.

ence frame or

dio Access Unit.

b0, these lines
the frame. For
e temporally located

cture_structure

is equal to |

Frame".

2.1.112 fram

e rate [videa] The rate at which frames are be output from the decoding process.

2.1.113 frame reordering [video] The process of reordering the reconstructed frames when the coded order is different from
the display order. Frame reordering occurs when B-frames are present in a bitstream. There is no frame reordering when
decoding low delay bitstreams.

2.1.114 fram

e-based prediction [video] A prediction mode using both fields of the reference frame.

2.1.115 free format [audio] Any bitrate other than the defined bitrates that is less than the maximum valid bitrate for each

layer.

2.1.116 future reference frame (field) [videq] A future reference frame(field) is a reference frame(field) that occurs at a
later time than the current picture in display order.
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2.1.117 granules [Layer II] [audio} The set of 3 consecutive subband samples from all 32 subbands that are considered

together

before quantisation. They correspond to 96 PCM samples.

2.1.118 granules [Layer Ill] [audio]: 576 frequency lines that carry their own side information.

2.1.119 group of pictures [videa] A notion defined only in ISO/IEC 11172-2 (MPEG-1 Video). In ISO/IEC 13818-2, a
similar functionality can be achieved by the mean of inserting group of pictures headers.

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

2.1.121 header A block of data in the coded bitstream containing the coded representation of a number of data elements
pertaining to the coded data that follow the header in the bitstream.

2.1.122

Huffman coding A specific method for entropy coding.

2.1.123
2.1.124
2.1.125
2.1.126
2.1.127
2.1.128
2.1.129

2.1.130 i
based or]

2.1.131 in
different
field. Th

2.1.132 in

2.1.133 IT]
elementd

2.1.134 jo
2.1.135 jo

hybrid filterbank [audio]: A serial combination of subband filterbank and MDCT.

hybrid scalability [video] Hybrid scalability is the combination of two (or more) types of S¢alab
I-field picture [video}l A field structure I-Picture.

I-frame picture [video] A frame structure I-Picture.

I-picture; intra-coded picture [video} A picture coded using information only from itself.

CT:. Inverse Discrete Cosine Transform.
DCT [audio]: Inverse Modified Discrete Cosine Transform.

ensity stereo [audio] A method of exploiting stereo irrelevancé-or redundancy in stereophor
retaining at high frequencies only the energy envelope of the right and left channels.

erlace [videa] The property of conventional television frames where alternating lines of the f
nstances in time. In an interlaced frame, one of the-field is meant to be displayed first. Thig
b first field can be the top field or the bottom field of the frame.

ra coding [video] Coding of a macroblock or picture that uses information only from that m3

U-T Rec. H.222.0 | ISO/IEC 13818 (multiplexed) stream [systemsA bitstream composed of
\ry streams combined in the manner defined in ITU-T Rec. H.222.0 | ISO/IEC 13818-1.

nt stereo coding [audia] Any method that exploits stereophonic irrelevance or stereophonic

nt stereo mode [audio] A mode ofithe audio coding algorithm using joint stereo coding.

2.1.136 la

2.1.137 layer [systems] One of the levels in the data hierarchy of the video and system specifications
13818 parts 1 and 2.

2.1.138 layer [video] In a sealable hierarchy denotes one out of the ordered set of bitstreams and (the
decoding process (implicitly including decodingadiflayers below this layer).

2.1.139 layer bitstream-[video] A single bitstream associated to a specific layer (always used in conjun
qualifiery, e. g. "enhancement layer bitstream").

2.1.140 lepel,[vided] A defined set of constraints on the values which may be taken by the parameters
within a particular profile. A profile may contain one or more levels. In a different context, level is the

er [audio] One of the levels(in'the coding hierarchy of the audio system defined in ISO/IEQ

lity.

ic audio programmes

ame represent
field is daled the

croblock or picture.

D or more

redundancy.

13818-3.
jefined in ISO/IEC

result of) its associate
ction with layer

of this specification
absolute aalue of

non-zero toefficient {see“ram™);

2.1.141 LFE [audio} Low Frequency Enhancement channel. A limited bandwidth channel for low frequency audio effects in
a multichannel system.

2.1.142 low frequency enhancement channel [audio]A limited bandwidth channel for low frequency audio effects in a
multichannel system.

2.1.143 lower layer [video] A relative reference to the layer immediately below a given enhancement layer (implicitly
including decoding oéll layers below this enhancement layer).

2.1.144 luminance component [video] A matrix, block or single sample representing a monochrome representation of the
signal and related to the primary colours in the manner defined in the bitstream. The symbol used for luminance is Y.
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2.1.145 macroblock [video] The four 8 by 8 blocks of luminance data and the two (for 4:2:0 chrominance format), four (for
4:2:2 chrominance format) or eight (for 4:4:4 chrominance format) 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
sample data and sometimes to the coded representation of the sample values and other data elements defined in the
macroblock header of the syntax defined in this part of this specification. The usage is clear from the context.

2.1.146 mapping [audio] Conversion of an audio signal from time to frequency domain by subband filtering and/or by

MDCT.

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

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

2.1.149 Mbit
2.1.150 MCH

2.1.151 MD(
Filter Bank,

2.1.152 misn
decoding p

[video] 1 000 000 bhits.
[video] Motion Compensated Predictor.

LT [audiol Modified Discrete Cosine Transform which corresponds to the Time Domain Alial

ocesses. With the exception of IDCT, the specification of ISO/IEC 13818-2"defines the ded

absolutely inambiguously. Therefore, if both decoding processes are implementéd,according the speg

13818-2, m

2.1.153 moti
values. Th
containing

2.1.154 moti

2.1.155 moti
coordinate

2.1.156 MS
based on ¢

2.1.157 mult
2.1.158 mult
2.1.159 NIT

2.1.160 non-
macroblock

2.1.161
2.1.162
2.1.163
2.1.164
2.1.165

non-+

opp(
P-fig
P-frg

smatch can only be caused by different implementations of IDCT.

bn compensation [video] The use of motion vectors to improve the efficiency of the predictio
b prediction uses motion vectors to provide offsets into the past-and/or future reference fram
breviously decoded sample values that are used to form the prediction error.

bn vector [vided] A two-dimensional vector used formotion compensation that provides an d
bosition in the current picture or field to the coardinates in a reference frame or reference fig

bding the sum and difference signal instead of the left and right channels.

channel [audio] A combination of audio channels used to create a spatial sound field.
lingual [audio]: A presentation of dialogue in more than one language.

systems] Network InformationTable as defined in table 2-23 of ISO/IEC 13818-1.

ntra coding [video] Coding,ef a macroblock or picture that uses information both from itself
s and pictures occurring at other times.

tonal component [audio] A noise-like component of an audio signal.

Nyquiist sampling Sampling at or above twice the maximum bandwidth of a signal.

site parity{videa] The opposite parity of top is bottom, and vice versa.
Id picture-fvideo] A field structure P-Picture.

me picture [video] A frame structure P-Picture.

bn estimation [videa] The process of estimating motion-Vectors during the encoding process.

5ing Cancellation

hatch [videa] Numerical discrepancy between the data reconstructed from the€same coded bitstream by two

oding process
ifications ISO/IEC

n of sample
es or reference fields

ffset from the
Id.

stereo [audia] A method of exploiting stereo irfelevance or redundancy in stereophonic audip programmes

and from

2.1.166

P'L ot dad it Lsiel u . - oot o alaeal + ' +ocl
-prLwc, MITUILUVE~LUUTU PICWUTT [VIUTU A PICWUTT UTat 15 COUTU USITTy TTTUUUTT CUTTTPTTISAttUu Yl

reference fields or frame.

diction from past

2.1.167 pack [systems] A pack consists of a pack header followed by zero or more packets. It is a layer in the system coding
syntax described in 2.5.3.3 on page 51 of ISO/IEC 13818-1.

2.1.168 packet [systems]A packet consists of a header followed by a number of contiguous bytes from an elementary data
stream. Itis a layer in the system coding syntax described in 2.4.3 of ISO/IEC 13818-1.

2.1.169 packet data [systems]Contiguous bytes of data from an elementary stream present in a packet.

2.1.170 packet identifier; PID [systems] A unique integer value used to associate elementary streams of a program in a
single or multi-program Transport Stream as described in 2.4.3 of ISO/IEC 13818-1.

2.1.171 padding [audio] A method to adjust the average length of an audio frame in time to the duration of the

correspond

ing PCM samples, by conditionally adding a slot to the audio frame.
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2.1.172 parameter A variable within the syntax of this specification which may take one of a range of values. A variable
which can take one of only two values is a flag or indicator and not a parameter.

2.1.173 parity (of field) [video} The parity of a field can be top or bottom.

2.1.174 parser Functional stage of a decoder which extracts from a coded bitstream series of bits representing coded
elements (FLC or VLC).

2.1.175 past reference frame (field) [video] A past reference frame(field) is a reference frame(field) that occurs at an earlier
time than the current picture in display order.

2.1.176 PAT [systems] Program Association Table as defined in clause 2.4.4.3 of ISO/IEC 13818-1.

2.1.177 payload [systems]Payload refers to the bytes which follow the header bytes in a packet. For example, the payload ¢
a Transport Stream packet mcludes the PES_packet_| header and its PES packet data_bytes, or pomter field and PSI
sections jorpriva R .
header gnd adaptation f|elds are not payload

2.1.178 PES [systemsAn abbreviation for Packetized Elementary Stream.

2.1.179 PES packet [systems]The data structure used to carry elementary stream data. It consists of a PES packet header
followed [by PES packet payload and is described in 2.4.3.6 and 2.4.3.7 of ISO/IEC 13818-1.

2.1.180 PES packet header[systems]he leading fields in a PES packet up to and not/including the PHS packet_data byte
fields, where the stream is not a padding stream. In the case of a padding stream the PES packet hdader is similarly define
the leadihg fields in a PES packet up to and not including padding_byte fields:.

2.1.181 PES Stream [systems]A PES Stream consists of PES packets, all of\whose payloads consist ¢f data from a single
elementary stream, and all of which have the same stream_id. SpecificiSemantic constraints apply.

2.1.182 pifture [video] Source, coded or reconstructed image data. A~source or reconstructed picture [consists of three
rectangular matrices of 8-bit numbers representing the luminancé-and two chrominance signals. A “coded picture” is define
in ISO/IHC 13818-2. For progressive video, a picture is identical)to a frame, while for interlaced vide®, a picture can refer t

2.1.183 pifture data [video] In the VBV operations, picturé.data is defined as all the bits of the coded picture, all the
) and user data immediately preceding it if any(including any stuffing between them) and all|the stuffing following
it, up to (but not including) the next start code, except in the case where the next start code is an end of sequence code, in

lyphase filterbank [audio] A set of equal bandwidth filters with special phase interrelationsh|ps, allowing for an
diction [audio] The use of. a predictor to provide an estimate of the subband sample in ong channel from the

2.1.186 p

2.1.187 p
decoded

2.1.188 p

2.1.189 p
position

2.1.190 presentation time-stamp; PTS [systems]A field that may be present in a PES packet header thiat indicates the time
that a presentation unit is presented in the system target decoder.

diction error. The difference between the actual value of a sample or data element and its |predictor.

diction The use. 0of a predictor to provide an estimate of the sample value or data element turrently being

dictor. A linear combination of previously decoded sample values or data elements.

sentation/channel [audio] audio channels at the output of the decoder corresponding to thg loudspeaker
left/Centre, right, left surround and right surround.

2.1.191 presentation unit; PU [systems]A decoded Audio Access Unit or a decoded picture.
2.1.192 profile [video] A defined subset of the syntax of this specification.

2.1.193 profile-and-level combination [videa] Point of conformance for video bitstreams and decoders. Defined profile-
and-level combinations are defined in ISO/IEC 13818-2, clause 8. In the case of a bitstream, the profile-and-level
combination is derived from the profile_and_level_indication. A decoder may comply with several profile-and level
combinations.

2.1.194 program [systems] A program is a collection of program elements. Program elements may be elementary streams.
Program elements need not have any defined time base; those that do, have a common time base and are intended for
synchronised presentation.
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2.1.195 Program Clock Reference; PCR [systemd time stamp in the Transport Stream from which decoder timing is
derived.

2.1.196 program element[systems]A generic term for one of the elementary streams or other data streams that may be
included in a program.

2.1.197 Program Specific Information; PSI [systemsPSI consists of normative data which is necessary for the
demultiplexing of Transport Streams and the successful regeneration of programs and is described in 2.4.4 of ISO/IEC
13818-1. One case of PSI, the non-mandatory network information table, is privately defined.

2.1.198 progressive [video]The property of film frames where all the samples of the frame represent the same instances in
time.

2.1.199 psychoacoustic model [audin]A mathematical model of the masking behaviour of the human auditory system.
2.1.200 quantisati Pt f

2.1.201 quantised DCT coefficients [video]DCT coefficients before dequantisation. A variable length’cogled
representation of quantised DCT coefficients is transmitted as part of the coded video bitstream!

2.1.202 quantiser scale [video] A scale factor coded in the bitstream and used by the decoding'process to scale the
dequantisation.

2.1.203 randpm accessThe process of beginning to read and decode the coded bitstream at an arbitrary] point.

2.1.204 recopstructed frame [videao] A reconstructed frame consists of three rectangular matrices of 8-bi{ numbers
representing the luminance and two chrominance signals. A reconstructed frame€’is obtained by decodipg a coded frame.

2.1.205 recopstructed picture [videa] A reconstructed picture is obtained by-decoding a coded picture. Al reconstructed
picture is either a reconstructed frame (when decoding a frame picture), ‘er-one field of a reconstructed frame (when decodinc
a field picture). If the coded picture is a field picture, then the reconstructed picture is the top field or th¢ bottdrtinéeld
reconstructed frame.

2.1.206 refeflence decoder [videp]A decoder that implements pregisely the decoding process as specifiefl in ISO/IEC
13818-2 and uses a reference IDCT. The reference decoder.is capable of decoding compliant bitstreams of any defined
profile-and{evel.

2.1.207 refeflence IDCT [videa] Embodiment of the saturated mathematical integer-number IDCT specified in Annex A of
ISO/IEC 13818-2.

2.1.208 referlence field [videq] A reference field is onke field of a reconstructed frame. Reference fields arg¢ used for forward
and backward prediction when P-pictures and.B-pictures are decoded. Note that when field P-pictures pre decoded,
prediction gf the second field P-picture of a coded frame uses the first reconstructed field of the same coded frame as a
reference figld.

2.1.209 refefflence frame [video] A reference frame is a reconstructed frame that was coded in the form of a coded I-frame or
a coded P-frame. Reference frames are used for forward and backward prediction when P-pictures anfl B-pictures are
decoded.

2.1.210 reorglering delay [vided] A delay in the decoding process that is caused by frame reordering.
2.1.211 requjantisation faudio] Decoding of coded subband samples in order to recover the original quantised values.

2.1.212 resefved Theterm "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.

2.1.213 run [video] The number of zero coefficients preceding a non-zero coefficient, in the scan order. | The absolute value
of the non-zero coefficient is called “level”.

2.1.214 sample aspect ratio [videoJabbreviated t&AR). This specifies the distance between samples. It is defined (for the
purposes of this specification) as the vertical displacement of the lines of luminance samples in a frame divided by the
horizontal displacement of the luminance samples. Thus its units are (metres per line) +~ (metres per sample).

2.1.215 saturation [vide¢: Limiting a value that exceeds a defined range by setting its value to the maximum or minimum of
the range as appropriate.

2.1.216 scalability [video] Scalability is the ability of a decoder to decode an ordered set of bitstreams to produce a
reconstructed sequence. Moreover, useful video is output when subsets are decoded. The minimum subset that can thus be
decoded is the first bitstream in the set which is called the base layer. Each of the other bitstreams in the set is called an
enhancement layer. When addressing a specific enhancement layer, "lower layer" refer to the bitstream which precedes the
enhancement layer.

2.1.217 scalable hierarchy [videolcoded video data consisting of an ordered set of more than one video bitstream.

10
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2.1.218 scalefactor [audia] Factor by which a set of values is scaled before quantisation.

818-4:1998(E)

2.1.219 scalefactor band [audio] A set of frequency lines in Layer Il which are scaled by one scalefactor.

2.1.220 scalefactor index [audio] A numerical code for a scalefactor.

2.1.221 scrambling [systems] The alteration of the characteristics of a video, audio or coded data stream in order to prevent
unauthorised reception of the information in a clear form. This alteration is a specified process under the control of a
conditional access system.

2.1.222 side information Information in the bitstream necessary for controlling the decoder.

2.1.223 skipped macroblock [video] A macroblock for which no data is encoded.

2.1.224 slice [videq] A series of consecutive macroblocks that start, in the coded bitstream, by a slice_start_code and that

continue

up to the next start code (or to the first stuffing bytes if the next start_code is preceded by s

uffing bytes)..

2.1.225 sl

Dt [audio] A slot is an elementary part in the audio bit stream. In Layer | a slot equals four by

and Il ofme byte.

2.1.226 S
for the D)

2.1.227 sd
2.1.228 sq

2.1.229 sy
scalabilif]

2.1.230 sj
derived f
chroming

2.1.231 sj
resulting
counter,

2.1.232 sy

2.1.233 st
purpose

2.1.234 S]
compres

2.1.235 st
one bitst

2.1.236 st

2.1.237 st
is intra-c
the still p

2.1.238 st
are discg

NR scalability [videa] A type of scalability where the enhancement layer (s) contaih.only cod
CT coefficients of the lower layer.

urce streamA single non-multiplexed stream of samples before compressiefcoding.

urce; input [videa] Term used to describe the video material or some pf its attributes before

.

atial scalability [videa] A type of scalability where an enhancement layer also uses predicti
fom a lower layer without using motion vectors. The layers-¢an have different frame sizes, f
Ince formats.

licing[systems] The concatenation, performed on thesystem level, of two different elementa
system stream conforms totally to ISO/IEC 13818:1. The splice may result in discontinuitieg
PSI, and decoding.

reading function [audio] A function that describes the frequency spread of masking effects.

hrt codes [systems32-bit codes embedded in the coded bitstream that are unique. They are
including identifying some of the layers in the coding syntax.

I'D input buffer [systems] A first-inufirst-out buffer at the input of a system target decoder for
5ed data from elementary streams before decoding.

ereo mode [audio] Mode, ivhere two audio channels which form a stereo pair (left and right)
eam. The coding process is the same as for the dual channel mode.

breo-irrelevant [audia] a portion of a stereophonic audio signal which does not contribute to

Il picture [systems] A coded still picture consists of a video sequence containing exactly ong
bded. This pieture has an associated PTS and the presentation time of succeeding pictures,
icture by, atdeast two picture periods.

Liffing-(bits); stuffing (bytes) Code-words that may be inserted at particular locations in the ¢
rded-in the decoding process. Their purpose is to increase the bitrate of the stream which

than the

desifed bitrate.

ites, in Layers I

ed refinement data

encoding.

atial prediction [video] prediction derived from a decoded frame of thédower layer decoder yised in spatial

bns from sample data
rame rates or

ry streams. The

in timebase, continuit
used for several
storage of

are encoded within
spatial perception.
coded picture which

if any, is latgr than th

pded bitstream that
vould otherwise be lov

2.1.239 subband [audia] Subdivision of the audio frequency band.

2.1.240 subband filterbank [audio] A set of band filters covering the entire audio frequency range. In ISO/IEC 13818-3, the

subband

filterbank is a polyphase filterbank.

2.1.241 subband samples [audio]The subband filterbank within the audio encoder creates a filtered and subsampled
representation of the input audio samples. The filtered samples are called subband samples. From 32 time-consecutive inj
audio samples, one subband sample is generated within each of the 32 subbands.

2.1.242 surround channel [audia] An audio presentation channel added to the front channels (L and R or L, R, and C) to

enhance

the spatial perception.

2.1.243 syncword [audia] A 12-bit code embedded in the audio bit stream that identifies the start of a base frame or an
extension frame.

11
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2.1.244 synthesis filterbank [audia] Filterbank in the decoder that reconstructs a PCM audio signal from subband samples.

2.1.245 System Clock Reference; SCR [system&]time stamp in the Program Stream from which decoder timing is

derived.

2.1.246 system header [systems]rhe system header is a data structure defined in subclause 2.5.3.5 of ISO/IEC 13818-1,
that carries information summarising the system characteristics of the ITU-T Rec. H.222.0 | ISO/IEC 13818 multiplexed

Program St

ream.

2.1.247 system target decoder; STD [systemsh hypothetical reference model of a decoding process used to describe the
semantics of an ITU-T Rec. H.222.0 | ISO/IEC 13818 multiplexed bitstream.

2.1.248 temporal prediction [video] prediction derived from reference frames or fields other than those defined as spatial

prediction.

2.1.249 temg
data derive
can have g

2.1.250 time
presentatio

2.1.251 tona

2.1.252 top fleld [video] One of two fields that comprise a frame. Each line of a top field'is spatially locate

above the ¢
2.1.253 top |

2.1.254 Tran
continuity_

2.1.255 triplg
forms a gra|

2.1.256 varig

2.1.257 varig
longer codsd

2.1.258 VLC
2.1.259 VLD

2.1.260 vide
encoder. |f]
produce.

2.1.261 vide
coded fram

H from a lower layer using motion vectors. The layers have identical frame size, and chro
ifferent frame rates.

stamp [systems]A term that indicates the time of a specific action such as the arrival-of a by
n of a Presentation Unit.

component [audia] A sinusoid-like component of an audio signal.

orresponding line of the bottom field.
hyer [video] the topmost layer (with the highest layer_id) of a scalable hierarchy.

sport Stream packet header [systemsThe leading fields in a, Transport Stream packet, up to
ounter field.

t [audio]. A set of 3 consecutive subband samples from‘one subband. A triplet from each o
nule.

ble length coding A reversible procedure for €oding that assigns shorter code-words to freq
-words to less frequent events.

Variable Length Code.
Variable Length Decoder.

b buffering verifier; VBV [vide0]—~A hypothetical decoder that is conceptually connected to th
5 purpose is to provide a cofstraint on the variability of the data rate that an encoder or edit|

b sequence [video]The\highest syntactic structure of coded video bitstreams. It contains a se
ES.

fpns from sample

inance formats, but

te or the

d immediately

and including the

the 32 subbands

ble bitrate Operation where the bitrate varies with:time during the decoding of a coded bitsfream.

lent events and

e output of the
ng process may

ries of one or more

2.1.262 xxx profile bitstream, [video] a bitstream of a scalable hierarchy with a profile indication correspomding to xxx. Note

that this bit

2.1.263 xxx
conforms td

2.1.264 xxx

stream is only-decodable together with all its lower layer bitstreams (unless it is a base layer

brofile decoder [videa]decoder able to decode one or a scalable hierarchy of bitstreams of w
the(specifications of the xxx profile (with xxx being any of the defined Profile names).

bitstream).

hich the top layer

ifications of the

brofile scalable hierarchy [videao]set of bitstreams of which the top layer conforms to the speq

xxx profile.

2.1.265 zig-zag scanning order [video]A specific sequential ordering of the DCT coefficients from (approximately) the

lowest spat

2.2  Abb

ial frequency to the highest.

reviations and symbols

The mathematical operators used to describe this part of ISO/IEC 13818 are similar to those used in the C programming
language. However, integer divisions with truncation and rounding are specifically defined. Numbering and counting loops
generally begin from zero.

12
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2.2.1 Arithmetic operators

+

++

1

DIV

%
Sign( )

NINT ( )

sin
cos
exp
v

logio
loge

log2
Abs()

i<b

> 10)

Addition.

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

Decrement.

Multiplication.

Multiplication.

Power.

TAteger division with truncation of the result toward Zero. For example, 774 and -77-4 are iru
and 7/-4 are truncated to -1.

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

ncated to 1 and -7/4

from zero unless

Integer division with truncation of the result toward minus infinity. For example 3'DIV 2 is r¢unded to 1, and -3

DIV 2 is rounded to -2.

Absolute value. |x|=x when x > 0
[x|=0 when x ==
| X | =—x when x <0

Used to denote division in mathematical equations where ng‘tfuncation or rounding is intemded.

Modulus operator. Defined only for positive numbers.

Sign(x) =1 x>0
0 X ==
-1 x <0

Nearest integer operator. Returns the nearest integer value to the real-valued argument.
rounded away from O.

Sine.

Cosine.

Exponential.

Square root.
Logarithm to base ten.
Logarithm to base e.

Logarithm tovbase 2.

Absoluteivalue. Abs(x) = x when x >0
Abs(x) =0 when x ==
Abs(x) ==x  whenx <0

Half-integer values ar

| o ottt | : , ctudiny

2.2.2 Logical operators

I
&&

Logical OR.
Logical AND.
Logical NOT.

2.2.3 Relational operators

>

>=

Greater than.
Greater than or equal to.

13
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> Greater than or equal to.

< Less than.

<= Less than or equal to.

< Less than or equal to.

== Equal to.

1= Not equal to.

max [,...,] the maximum value in the argument list.
min [,...,]  the minimum value in the argument list.
2.2.4 Bitwise operators

& AND

| dR

>> Shift right with sign extension.

<< Shift left with zero fill.

2.2.5 Assjgnment

= Assignment operator.

2.2.6 Mnemonics

The following

bslbf

center_chan

center_limited

Bit string, left bit first, where "left" refefs-to the order in which bit strings are
written in ISO/IEC 13818. Bit strings,are written as a string of 1s and 0s within
single quote marks, e.g. '1000 0Q001". Bit strings are also written in hexadecimal
notation, e.g. 0x4F. Blanks within a bit string are for ease of reading and have no
significance.

Index of center channél,*(Audio)

Variable which indicates whether a subband of the center is not transmitted. It is
used in the casetaf phantom coding of center channel. (Audio)

mnemonics are defined to describe the different data types used in the coded bitstream.

ch Channel. If.ch_has the value 0, the left channel of a stereo signal or the first of two
independentsignals is indicated. (Audio)

dyn_cross dyn{cross means that dynamic crosstalk is used for a certain transmission channel
and a)certain subband. (Audio)

or Granule of 3 * 32 subband samples in audio Layer I, 18 * 32 subband samples in
audio Layer Ill. (Audio)

Lo, Ro Compatible stereo audio signals. (Audio)

L,C,R, LS, RS Left, center, right, left surround and right surround audio signals. (audio)

LW, CW, RW, Weighted left, center, right, left surround and right surround audio signals. The

LSW, RV weighting is necessary for two reasons:
1) All signals have to be attenuated prior to encoding to avoid overload when
calculating the compatible stereo signal.
2)The weighted and processed signals are actually coded and transmitted, and
denormalised in the decoder. (Audio)

left_sur_chan Index of left surround channel. (Audio)

main_data The main_data portion of the bitstream contains the scale factors, Huffman encoded

14

data, and ancillary information. (Audio)

© ISO/IEC


https://iecnorm.com/api/?name=4d72b5e464725f1367dcc2505c1fc4a7

© ISO/IEC ISO/IEC 13818-4:1998(E)

main_data_beg This gives the location in the bitstream of the beginning of the main_data for the
frame. The location is equal to the ending location of the previous frame's
main_data plus 1 bit. It is calculated from the main_data_end value of the previous
frame. (Audio)

mono_sur_chan Index of the mono surround channel. This index is identical to the index of the left
surround channel. (Audio)

msblimit Maximum used subband. (Audio)

nch Number of channels; equal to 1 for single_channel mode, 2 in other modes. (Audio)

nmch Number of channels in the multichannel extension part. (Audio)

npred Number of allowed predictors according to the tables in subclause 2.5.2.10 of
ISO/IEC 13818-3. (Audio)

npredcoeff Number of prediction coefficients used. (Audio)

part2_length The number of main_data bits used for scale factors. (Audio)

pci index of predictor[0, 1, 2] (Audio)

px index of predictor[0, 1, ...., npred-1] (Audio)

right_sur_ghan Index of right surround channel. (Audio)

rpchof Remainder polynomial coefficients, highest order first. (Audio)

sb Subband. (Audio)

sbgr Groups of individual subband according to subbandgroup table in subclause
3.5.2.10. (Audio)

sblimit The number of the lowest subband for whiclyne bits are allocated. (Audio)

scfsi Scalefactor selection information. (Audio)

simsbf Signed integer, in two’s complement@rmat, most significant (sign) bit first.
(Audio)

switch_point_| Number of scalefactor band.(lofg block scalefactor band) from which point on
window switching is used. (Audio)

switch_poipt_s Number of scalefactor band (short block scalefactor band) from which point on
window switching is.used. (Audio)

TO, T1, T2| T3, Audio transmission.channels. The assignment of audio signals to transmission

T4 channels is determined by the dematrixing procedure and the transmission channel
allocation jnformation. (Audio)

tc Transmitted channel. (Audio)

tcimsbf two's'‘complement integer, msb (sign) bit first. (Systems)

uimsbf Unsigned integer, most significant bit first.

viclbf Variable length code, left bit first, where "left" refers to the order in which the VLC
codes are written.

window Number of the actual time slot in case of block_type==2, 0 <= window <= 2.
(Audio)

The byte order of multi-byte words is most significant byte first.

2.2.7 Constants

L 3,14159265358...
e 2,71828182845...

15
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2.3 Systems

2.3.1 System bitstream characteristics

2.3.1.1 General system bitstream characteristics
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Transport Stream and Program Stream encoders may apply restrictions to the following parameters of Transport and Program

Streams (see

ITU-T Rec. H.222.0 | ISO/IEC 13818-1) :

e constraints for STD Model
* use of smoothing buffer parameters

sed by system target decoder input buffering

* delay ca
¢ length of
* presence
« frequency
e use of pri

o fixed oryv|
e numberd
¢ numberd
* decoding
e use of PH

PES packets

of time stamps in PES packet headers (DTS, PTS)

of encoding time stamps in PES packet headers (DTS, PTS)
vate streams

Ariable bitrate operation

f multiplexed audio streams in a program

f multiplexed video streams in a program

of trick modes

S Packet CRCs

e carriage If Program Stream data

e carriage
* use of de
e constrain

23.1.2 Tr

System enco
ITU-T Rec. H

f private data
Scriptors
s for sending descriptors

ansport Stream specific characteristics

Jers that produce Transport Streams\may apply restrictions to the following parameters of T
222.0 | ISO/IEC 13818-1) :

« use of transport priority indication

« applicatig
« frequency
« frequency
e use of elg
« frequency
* useofop
e occurren

n of scrambling
of opening an adaptation header field
of flagging random.access points using the random_access_indicator
mentary_stream_priority_indicator
of encoding:PCRs
fion to epcode OPCRs
e of spliee points

e carriage

f private data

Fansport Streams (see

e use of LTWToncept

+ supporto

f seamless splicing

* encoding of a valid value in the PES_packet_length field in the case of a PES packet carrying MPEG-2 video data
« frequency of transmitting PSI tables
» use of Network Information Table

* use of Conditional Access Table

* use of private sections

2.3.1.3 Program Stream specific characteristics

Program Stream encoders may apply restrictions to the following parameters of Transport and Program Streams (see ITU-T

Rec. H.222.0

16
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e program mux_rate

* rate_bound

* P-STD_buffer_size

* P-STD_buffer_size_bound

» difference between two SCRs in successive packs

* length of a pack

* length of a PES packet

* number of PES packets in a pack

* presence of time stamps in packet headers (DTS, PTS)
» CSPsS flag

* use of
* packetfrate

» fixed of variable bitrate operation (fixed_flag parameter)

* numbgr of multiplexed audio streams (audio_bound parameter)

* numbgr of multiplexed video streams (video_bound parameter)

* lockingd of audio sampling frequency and frequency of system clock
* locking of video picture rate and frequency of system clock

* constraints for use of Program Stream Map Table

e constraints for use of Program Stream Directory Table

rivate streams

2.3.2 System bitstream tests

Each bitstream shall meet the syntactic and semantic requirements specified in ISO/IEC 13818-1. This subclause describes
set of semantic tests to be performed on bitstreams. To verify whether the syntax is correct is straight forward andaherefore
defined in this subclause. In the description of the semantic tests it is assumed that the tested bitstream contaidseno errors
to transmigsion or other causes. For each test the cendition or conditions that must be satisfied are giyen, as well as the
prerequisites or conditions in which the test can be.applied. Note that the application of these tests requires parsing of the
bitstream tp the appropriate levels, which in somé’cases goes as far as the slice layer of video. Parsing and intép®ttation o
is also reqliired. In some cases of scrambled data descrambling is required before the tests can be pgrformed.

2.3.2.1 Trests of Transport Streams

23.2.1.1 Tests of transport packet header

The following tests are applicable to Transport Stream packets in which the transport_error_indicator i set to ‘0’.

payload_unit_start_indieator: If the PID is Ox1FFF test that the payload_unit_start_indicator is ‘0’. If 8 PID is carrying
PHS packets‘er-PSI sections, and payload_unit_start_indicator is set to 1, then test that adapthtion_field_control is *
or[11'.

PID: Test thatthé PID does not take any of the reserved values described in ISO/IEC 13818-1 table 2-4.

transport_d r‘rnmhlmn controllfthe PID is 0x0000 or 0x0001 or Ox1EEE orif the Transport Stream-Phcket contains PMT
sections, test  that the transport_scrambling_control is ‘00’

adaptation_field_control: If the PID is Ox1FFF, test that adaptation_field_control is ‘01’, else test that
adaptation_field_control is one of ‘01’, ‘107, or ‘11’

Transport Stream Continuity: Duplicate packets are packets which are identical except for the PCR field, if present. The
following tests do not apply to null packets.

When (1) adaptation_field_control is ‘01’ or ‘11’,
and (2) discontinuity_indicator is ‘0’,
and (3) the Transport Stream packet is not a duplicate packet,
then test that the continuity counter is one greater (modulo 16) than the continuity counter of the previous Transport
Stream packet of the same PID.

When (1) adaptation_field_control is ‘00’ or ‘10’,
and (2) discontinuity indicator is ‘0’,

17
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or when the Transport Stream packet is a duplicate packet,
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then test that the continuity _counter is equal to the continuity counter of the previous Transport Stream packet of the

same PID.

duplicate_packet If the previous Transport Stream packet is a duplicate, test that the present Transport Stream packet is not a

duplicate packet.
If the Transport Stream packet is a duplicate, test that the adaptation_field_control is equal to ‘01

2.3.2.1.2 Tests of adaptation field
adaptation_field_length If the adaptation_field_control is ‘10’, then test that adaptation_field_length is 18

‘or ‘11’

3. Ifthe

adaptation_field_control is ‘11’, then test that adaptation_field_length is in the range 0 to 182, inclusive.

random_acce

ss_PTSIf random_access_indicator is set to ‘1’, and if the corresponding video-stream type
ponding audio stream type is 3 or 4, then test that there is a PTS for the néxt picture or au

random_acc
corre

elementary_dtream_priority_indicator: If elementary_stream_priority indicator is set to*1" and the Transy
packet carries video, then test that the Transport Packet payload contains ane or more bytes fror
only &n intra-coded macroblock.

PCR_OPCR |flags If OPCR_flag is ‘1", then test that the PCR_flag is ‘1'.

transport_priyate_data: If transport_private_data_flag is ‘1’ then test thattransport_private_data_length
less than the adapation_field_length less all existing fields inthe-adaptation field as indicated by
by adaptation_field_extension_length.

legal time wirjdow: If the Itw_valid_flag is set to '1', the following.tést can be applied on one PID at a time

It carn

The |
this H

The 4

The &
piece

The |

The d
cond

[w_offset is expressed in units of (300/fs) séconds, where fs is the system clock frequency o
ID belongs to. The piecewise_rate is expressed in bits/second.

irrival times of each Transport Packet of the chosen PID are continuously plotted.

irrival time of the Transport Packet‘enabling the validation of the two values of the ltw_offse
wise_rate field is noted.

bgal_time_windows of thé incoming Transport Packets of the same PID are, at that moment

elivery of the incoming.Transport Packets at the end of their legal_time_windows shall satig
tions:

deo: At the time-the first byte of the payload of this transport packet enters MB, MB contain
bytes andho buffer violation occurs in the T-STD. MB is the multiplex buffer as defined i
ISO/IE€13818-1.

Lidio;~At the time the first byte of the payload of this transport packet enters B, B contains le
bytes and no buffer violation occurs in the T-STD. B is the main buffer as defined in clau

Forv

For a

start as soon as relevant values for the Itw_offset field and piecewise_rate field are defined.

icator is set to '1' and
Stream packet.

there is a PCR in
is 1 or 2 or the

dio frame.

ort Stream
h a slice that contains

S greater than 1 and
he various flags and

f the program that

field and of the

defined.
fy the following

5 less than 184
O clause 2.4.2.3 of

5s than BSdec + 1
se 2.4.2.3 of

[SO/IEC 13818-1.

If the delivery of all the incoming transport packets satisfy the mentioned conditions, the legal_time_window

mechanism is successfully implemented.

If the delivery of one transport packet does not satisfy the mentioned conditions, the legal_time_window mechanism

is not well implemented.

OPCR:
Transport Stream, then test that the OPCR is equal to the PCR.

If it is known (outside of examination of the bitstream) that the Transport Stream is the original single program

splice_countdown If the adaptation_field_control is ‘11’ and the Transport Stream packet is not a duplicate packet and if the

splicing_point_flag is ‘1, then for all consecutive packets with splicing_point_flag set to ‘1’ test that the
splice_countdown field decrements with each packet containing payload. At the Transport Stream packet at which the
splice_countdown reaches or would reach -1, test that the packet payload starts with the first byte of a PES packet
which starts with the first byte of an access point or a sequence end code followed by an access point as defined in the
semantic description of splice_countdown in ISO/IEC 13818-1. If any Transport Stream packet contains a
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splice_countdown, then test that a Transport Stream packet at which the splice_countdown reaches or would reach
zero contains the splice_countdown field.

2.3.2.1.3

Discontinuity tests

In order to validate that the discontinuity indicator is properly used in a Transport Stream, a number of factors need to be
tested. These include the proper utilisation of the continuity counter, the proper sequence of packets containing giscontinuit
indicators, the occurrence of elementary stream access points corresponding to both timebase discontinuities and continuity
counter discontinuities, the detection of the minimum number of PCRs between timebase discontinuities, and the proper
redefinition of PSI information.

Discontinuity indicator test

discontinuity mdicator 1s "L” and the PID of the recelved packet 1s the designaied PCR_PID
Signate the current state of this PID as the discontinuity _state and test for time base discont

discontinuity indicator is ‘1’ and the PID of the received packet is not the designated"PCR_|
t that the two previous Transport Stream packets of the same PID did not have disgontinuity
bignate the current state of this PID as the discontinuity_state and test for continuityycounter di

discontinuity indicator is ‘0’, and the current state of this PID is designatedhas’the discontin
ar the discontinuity state for the current PID and test for termination of the discontinuity stat

re is no adaptation field, and the current state of this PID is designated-as the discontinuity
ar the discontinuity state for the current PID and test for termination ‘of the discontinuity stat

discontinuity indicator is ‘1’ and the PID of the received packeteontains PSI information,
bignate the current state of this PID as the discontinuity_state*and test for version_number dis

Time base discontinuity test
r PCR_PID packets when the discontinuity indicator is ‘1'.)

adaptation_field_control is ‘11’ and the centinuity counter is not one greater (modulo 16) th
inter of the previous Transport Stream packet of the same PID (continuity counter discontin
a duplicate packet,

ebase, and (3) test that the first byte of elementary stream data in this packet is the first byte
bam access point (or alternatively, for video, a sequence_end_code followed by an access
mentary stream data occurs.in this packet, test that the first byte of elementary stream data
Cket of the same PID shallbe the first byte of an elementary stream access point (or alterna
jJuence_end_code followéd by an access point).

nuity (2.3.2.1.3.2).

PID,
indicator set to ‘1’, ar
scontinuity (2.3.2.1.3.3

ity state,
P (2.3.2.1.3.4).

State,
b (2.3.2.1.3.4).

ontinuity (2.3.2.1.3.5).

an the continuity
Lity), and this packet i

test that the packet contains a PCRand, (2) test that at least two PCRs have been received from the previous

e of an elementary
point), or (4) if no

in a Transport Stream
ively, for video, a

2.3.2.1.31
if the
then de
else if thq
then tes
de
else if thq
then cle
else if thq
then cle
else if thq
then de
endif
2.3.2.1.3.2
(Use fq
if the
co
no
then (1)
tim
stri
eld
pa
se
else if thq
Tr
then

else if

then

else if

then

endif

adaptation_field-‘control is ‘10’ and the continuity counter is not equal to the continuity cou
nsport Stream packet of the same PID (continuity counter discontinuity),

ter of the previous

(1)|test that thepacket contains a PCR and, (2) test that at least two PCRs have been received from the previous

timebase, and(3) test that the first byte of elementary stream data in a Transport Stream packgt of the same PID is t
firdt byte ofian elementary stream access point (or alternatively, for video, a sequence_end_cqdde followed by an acc
pojnt),

thq adaptation field control is ‘11" and the continuity counter is one greater (modulo 16) than the continuity counter

of the previous Transport Stream packet of the same PID,
test that at least two PCRs have been received from the previous timebase.

the adaptation_field_control is ‘10" and the continuity counter is equal to the continuity counter of the previous
Transport Stream packet of the same PID, and this packet is not a duplicate packet,
test that at least two PCRs have been received from the previous timebase.

2.3.2.1.3.3
(Use for non PCR_PID packets when the discontinuity indicator is ‘1'.)

if

Continuity counter discontinuity test

the adaptation_field_control is ‘11" and the continuity counter is not one greater (modulo 16) than the continuity
counter of the previous Transport Stream packet of the same PID (continuity counter discontinuity) and this packet is
not a duplicate packet,
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(1) test that a continuity counter discontinuity did not occur in the previous Transport Stream packet of the same PID,

(2) test that the first byte of elementary stream data in this packet is the first byte of an elementary stream access point
(or alternatively, for video, a sequence_end_code followed by an access point), or
(3) if no elementary stream data occurs in this packet, test that the first byte of elementary stream data in a Transport
Stream packet of the same PID is the first byte of an elementary stream access point (or alternatively, for video, a

sequence_end_code followed by an access point).

Transport Stream packet of the same PID (continuity counter discontinuity),

the adaptation_field_control is ‘10’ and the continuity counter is not equal to the continuity counter of the previous

(1) test that a continuity counter discontinuity did not occur in the previous Transport Stream packet of the same PID,

(2) test that the first byte of elementary stream data in a Transport Stream packet of the same PID is the first byte of an

o3 C

elerr\r\nfc\r\l ctraam acecacce nointlor altarnativvabs, _faorvida
e y-StHHeaH e CeSSP ot Banterathery-—e—Hae

aarance—and cade-folloaweaed - bvwvan
O—a-SeqHeRece—eRa—coae+Tonowea Byt

Discontinuity state termination test
n the current state is designated as discontinuity state and the discontinuity indicator is ‘0’ g
h field.)

D of the received packet is the designated PCR_PID,

test tihat the previous packet with the same PID contains a PCR.

Version number discontinuity test
PS| PIDs when the discontinuity indicator is ‘1'.)

bction_length is “13” for the Transport Stream_program/ map_sections,

5t that the current_next_indicator is ‘1,

5t that no program_descriptors exist in this packet;

5t that no elementary streams are described in,this packet,

5t that following packet contain updated TS \program_map_sections for each affected progr
th the version_number incremented by one and with the value of current_next_indicator set
ns contain a complete program definition.

Random access tests

Random access test

ndom access indicator is ‘1’ and the PID of the received packet is the designated PCR_PID
br the existence of’a PCR field, and
pr start of PES-packet.

ndom access indicator is ‘1’,
pr startof PES packet.

access point).

r when there is no

am,
at ‘1’, test that these

P.fandom access indicator is ‘0’, and

Al H=~ H + 10 H I + 4 1 + £+l =T mY
TAITUUITT ALLT OO TTiJivAatutl vwwao 1L 1T A PICVIUUQ rmal ID'JUII. QUTArtt |J(1\.rI'\CI. Ul uic oaitic iy,

nd

(3) the beginning of a PES packet has not been detected in a packet of the same PID since the occurrence of the pack
of the same PID which contained the random access indicator set to ‘1’,

then
and
else if
then
and
endif
2.3.2.1.34
(Use whe
adaptatio)
if the P
then
endif
2.3.2.1.35
(Use for |
if the s
then (1)te
(2) te
3) te
(4) te
G)w
sectiq
endif
2.3.2.1.4
2.3.2.141
if the r4g
then testf
test fi
else if the rd
then testf
elseif (1) th
(2) th
then
endif
2.3.2.1.4.2
if
t21’
then

test for start of PES packet.

Random access PES start test

(1) test for the first byte of a video sequence header in the PES packet payload, or

the start of a PES packet exists in the payload of the current Transport Stream Packet and the PES Stream type is ‘1’ ¢

(2) if no PES packet payload data occurs in this packet, test that the first Transport Stream packet of the same PID
which contains PES packet payload data contains the first byte of a video sequence header, and
(3) test that a presentation time stamp is present in the first PES packet which contains the first picture following the
sequence header.
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else if the start of a PES packet exists in the payload of the current Transport Stream Packet and the PES Stream type is ‘

test for the first byte of an audio frame in the PES packet payload, or

(2) if no PES packet payload data occurs in this packet, test that the first Transport Stream packet of the same PID
which contains PES packet payload data contains the first byte of an audio frame, and
(3) test that a presentation timestamp is present in the PES packet which contains the first byte of the audio frame.

w,
then (1)
endif

2.3.2.1.5

Tests of PES header

stream_id: Test that the stream_id is consistent with the stream_type of the PID as assigned in the PSI.

PES_packet_length In a Transport Stream, test that the PES_packet_length is not zero in any PES packet that does not

co
ad

data_align
elg
for
ind
PTS DTS|

PES head
he
by
ex

present in the optional fields.

Timestam
co
elg
tim
Nd
se
P
tral

intra_slice |
ma3

rep_cntrl:
previous_H
pack_heag

program_p

with each PES)packet.

original_st
va

Atain video. In a Program stream, test that the value 1S not Zero. 1T the value 15 not equal 10 2
dresses the next PES packet startcode prefix.

ment_indicator. If the data_alignment_indicator is set to 1 and if there is a data stream align|
mentary stream, test that the alignment is as indicated by the descriptor as described in ISC
video streams or table 2-48 for audio streams. If there is no alignment descriptof, the align
icated by the alignment_type '01' as given in ISO/IEC 13818-1 table 2-47 fanvideo or table

[flags Test that the PTS_DTS_flags is not 01.
er_data_length Test that the PES_header_data_length value is consistent with the optional

the flags preceding the length field, from PTS_DTS_flags to PES_extension_flag, and inclu
ensions, if present. Also test that the length is not more than'32 longer than the number of

s For the timestamps that are present, as indicated by\RTS_DTS _flags, test for timestamp
htext of the STD. Timestamp consistency means that the difference between any two times
mentary stream equals the time that corresponds.to the interval between the access units r
estamps to within £ 1 count. In the case of video’picture reordering, this reordering must bg
te that timestamps consistency cannot be tested across a discontinuity. For | and P pictur
jjuences and in the case when there is no ‘decoding discontinuity between access units k an
nsmitted | or P picture. Test that there-is a PTS at least every 700 msec for each ES.

refresht If intra_slice_refresh issget to '0' and if the stream type is video, then test that there
icroblocks between coded slices.

Test that rep_cntrl is not equal to 0.
ES_packet CRC Test.that the encoded value is correct.
er_field_flag If in @ Program Stream, test that this bit is '0".

acket_sequerice:_counterlf in a Program Stream, test that the program_packet_sequence_d

ff_length=If MPEG1_MPEG2_identifier is 1, test that this value is not greater than 16. Oth
ue is not greater than 32.

ero, test that the leng

ment descriptor for the
D/IEC 13818-1 table 2.
ment must be as

P-48 for audio.

data fields of the PES

hder, such that the indicated length is greater that or equal to the-total of the number of optipnal bytes as indicatec

Hing the bytes in PES
bytes indicated to be

consistency within the
amps of the same
bferred to by the
taken into account.
bs in non-low-delay

d k™ and if the relevan

S and DTS are present, test that the preésentation tjik igpequal to the decoding timen{k’) of the next

are no missing

ounter increments

prwise test that this

P-STD_bu

fervscale If in a Program Stream, then if audio test that the value is '0'", else if video test thdt the value is '1'.

2.3.2.1.6

General tests for sections

section_length Test that section_length is consistent with the pointer_fields.

version_number; current_next_indicator; section_number; last_section_numberThese fields are analysed together.

Th

e same rules apply for this as for program_association_sections (2.3.2.1.7)

A section is denoted with the following attributes: S(v, c, s, I) where

v is the value of the version_number field,

c is the value of the current_next_indicator flag,

s is the value of the section_number field of the section, and
| is the value of the last_section_number field.

Test that for every section S(v,'1’, s, I) that is currently valid, v+1 is the next version to have the
current_next_indicator flag set to 1.
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CRC_32 Test that this is correctly calculated such that the field value gives a zero output of the registers in the decoded
defined in Annex B of ISO/IEC 13818-1 after processing the entire section, excluding the CRC field itself.

Test that the first byte after the last byte of the CRC_32 field in any Transport Packet with this PID takes either tiste@approp
table_id value (in which case this is the start of the following section) or the start of the next Transport Stream parket (0x4
the value OxFF. If the value of OXFF is found then test that all following bytes to the end of the Transport Packet &f€.also 0x

If the value OxFF was present then test that the following Transport Packet of the same PID either

(1) consists o

nly of adaptation_field, or

(2) has the payload_unit_start_indicator set to '1', has the pointer_field set to ‘0’ and then starts a new section.

If no section started in the following Transport Packet, then the same test should be carried out until a Transport Packet is
found in which a new section starts (above condition 2).

2.3.2.1.7

Program Association Table tests

PIDO: Confirin that in the Transport Stream under test , there is at least one Transport Stream packet with PID set to 0x0000.

transport_scr

payload_unit
to be
Trang

table_id: Tes

section_syntd

Ambling_control: Test that it is set to '00' - i.e. not scrambled.

| start_indicator: If this is set to a value of '1' then the first data byte of the Transport Packet
a pointer_field. If the payload_unit_start_indicator is set to '0' then no pointer_field shall be
port Stream packet and it is not compliant for a section to start in that\Transport Stream pa

t that the byte pointed to by the pointer_field takes the value '0x00.
X_indicator Test that this bit is '1".

section_length Test that the first two bits are set to '00".

9<=
if seq
The 1
transport_strg
Test that all §

Section_length <= 1021

tion_length == n then byte n+1 == 0x00 or OxFF (er 0x47 if start of next Transport Stream p
th byte of the section shall be tested to be the last byte of the CRC_32.

am_id: No test on the value but it should:be 'same in all sections of that version number.

ections of the PAT that are currently valid have the same version_number.

program_nunpber: Test that the program_numberfield does not take any single value more than once w

any v

ersion of the program association:table.

If program_ndimber == 0x0000 then

network_PID
any v
to be
netw

Test that this field does not take any value from 0x0000 - 0x000F, or Ox1FFF. Test also th
alues identified as Teansport Packets carrying video or audio data. Note that it is permitted
the same as a pragram_map_PID. Test that if there are any Transport Stream packets with
brk_PID then these packets contain private_sections.

If program_nd@imber != 0x@000 then

program_mayp_PID: Test that this field does not take any value from 0x0000 - OXO00F and also does not
Ox1FFF. Fest also that it does not take any values identified as Transport Packets carrying video

shall be understood
present in that
Cket.

acket).

thin all sections of

At it does not take
for the network_PID
the PID denoted the

take the value
or audio data.

Then|testthat the PID pointed to contains a TS_program_map_section, with the program_numbsg

r field coded the

same as the program_number field in the PAT.

Test that there are no sections with table_id == 0x00 in any Transport Packet with a PID value other than 0x0000.

If there is a change in the program_number fields of the programs present in the tested Transport Stream then it should be
tested that a new version of the PAT is present in the tested Transport Stream prior to the change, giving the new
configuration. An example of such a change would be adding a new program, or deleting a program in order to be able to re-us

the program_|

number.

Test that all the sections of the PAT for a given version_number contain a complete list of all the programs present within the
tested Transport Stream. This is done by testing that every section in the tested Transport Stream with table_id set to 0x02 ar
listed through their program_numbers in the PAT. i.e. no sections with table_id set to 0x02 should be found in the tested

Transport Stream unless their program number is listed in the PAT.
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Program Map Table tests

Program Map Table PIDs The entries of the program_association_table should be used to obtain the values of PMT PIDs.
Each separate PMT PID should then be tested with this procedure to ensure the PSI is compliant. Test that the payl
of the packets indicated by the PMT PID consists of sections, including any private sections.

transport_scrambling_control_flags If table_id == 0x02 then test that the transport_scrambling_control_flags are set to '00',

i.e.

not scrambled.

payload_unit_start_indicator: If setto a value of '1' in a Transport Stream packet of PMT_PID then the first data byte of the
Transport Packet shall be assumed to be a pointer_field. If set to '0' then no pointer_field shall be present in that
Transport Stream packet and it is not compliant for a section to start in that Transport Stream packet

table_id: Test that this does not take a value 0x00, 0x01 or 0x03-0x3F. If table_id OXFF appears then test that stuffing occt

to

he end of the Transpart Packet Only sections with table id value 0x02 are then ta he suhject to the following test

as
section_sy
'0": Test th

section_lemgth Test that the first two bits are coded '00'.

O 4

Th

program_n
the
the

PCR_PID:
ocC

program_imfo_length: Test that the first two bits are coded-<00'. Test that this length field is consistent
owing descriptor length fields, and that the CRC' 32 field is correct. This length only codes the length of the

fol
im

descriptor:
as

stream_tyq
0x00, OxOR
If the f

contain ISO/IEC 11172-2 data.

If the f

contairp ISO/IEC 13818-2 data.

If the f

containp ISO/IEC-11172-3 data.

If the f

only they are TS_program_map_sections. (Other sections may be private sections).
htax_indicator Test that this is set to.'1'
at this bit is '0'.

= section_length <= 1021
if section_length == n then byte n+1 == next table_id value, (or 0x47 if new Transport

e nth byte of the section shall be tested to be the last byte of the CRE/32.

umber: Test that this is coded to be the same as one of the values of program_number listq
PMT _PID value which is the same as the PID value in which:the section is found. Test tha
value 0x0000, which is reserved for the NIT.

Test that in the adaptation_fields in the Transport Stt€am packets having a PID the same g
curs with the required regularity - see the part of this.document which defines how to test fof

mediately following descriptors.

To test each individual descriptor, seg;2.3.2.1.12 on page 25, however, at this point test th
being permitted at ‘program level' are\included here, or private descriptors (those with tags

e Test that the stream_type field does not take the following values:
-OX7F.

eld takes the value 0x01, test that the Transport Stream packets of the PID listed in the nex
eld takes the value-0x02, test that the Transport Stream packets of the PID listed in the nex

eld takes the-value 0x03, test that the Transport Stream packets of the PID listed in the nex

contain IS@/IEC 13818-3 data.

eld takes the value 0x04, test that the Transport Stream packets of the PID listed in the nex

Stream packet)

d in the PAT as havin
this field does not tak

s the PCR_PID, a PC

correct PCRs.

with the immediately

At only descriptors list
54-255).

elementary_PID

elementary_PID

elementary_PID

elementary_PID

contain ISO/IEC 13818-1 data in private_sections.

contain data in ISO/IEC 13818-1 PES packet form.

contain ISO/IEC 13522 data.

If the field takes the value 0x05, test that the Transport Stream packets of the PID listed in the next elementary_PID

If the field takes the value 0x06, test that the Transport Stream packets of the PID listed in the next elementary_PID

If the field takes the value 0x07, test that the Transport Stream packets of the PID listed in the next elementary_PID

If the field takes the value 0x08, test that the Transport Stream packets of the PID listed in the next elementary_PID

contain ISO/IEC 13818-1 DSM-CC data as defined in Annex A of ISO/IEC 13818-1, or ISO/IEC 13818-6 DSM-CC data.

contain ISO/IEC 13818-1 auxiliary data.
elementary_PID. Test that this field never takes the values 0x0000- 0xO00F or Ox1FFF.

If the field takes the value OxOE, test that the Transport Stream packets of the PID listed in the next elementary_ PID
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ES_info_length Test that the first two bits are coded '00'. Test that this length field is consistent with the immediately
following descriptor length fields, and that the CRC_32 field is correct.

descriptor: To test each individual descriptor, see 2.3.2.1.12 on page 25, however, at this point test that only descriptors listed
as being permitted at 'ES level' are included here, or private descriptors (those with tags 64-255).

2.3.2.1.9 Conditional Access Table tests
PID1: Test that there are no sections with table_id set to Ox01 in any Transport Packet with a PID value other than 0x0001.
transport_scrambling_control: Test that transport_scrambling_control is set to '00', i.e. not scrambled.

payload_unit_start_indicator: If setto a value of '1'in a Transport Stream packet of PID set to 0x0001 then the first data
byte of the Transport Packet shall be assumed to be a pointer_field. If the payload_unit_start_indicator is set to '0' then
no pqinter_field shall he present in that Transport Stream packet and it is not compliant for a-section to start in that

Trangport _Stream packet.

table_id: Tegt that the byte pointed to by the pointer_field takes the value '0x01' i.e. table_id set tg 0x01.
section_syntgx_indicator Test that this bit is '1".

'0": Test that(this bit is '0'.

section_length Test that the first two bits are set to '00'".

9 <= pection_length <= 1021

if segtion_length == n then byte n+1 == 0x01 or OXFF (or 0x47 in the case of this being the start gf the next Transport
Stregm packet)

The nith byte of the section shall be tested to be the last byte of the CRC_32.
Test that all sections of the CA Table that are currently valid, all havethe same version_number.

descriptor: Tp test each individual descriptor, see 2.3.2.1.12 on page 25, however, at this point test that pnly descriptors listed
as bging permitted here are included here,( or private descriptors (those with tags 64-255).

Theré should be sufficient cases of the CA_descriptor to identify program related access controljinformation for all
scrambled streams. Since the content of the desgriptor is primarily private, it is not possible to ve[ify whether this
private data is 'correct’ or not.

If no section started in the following Transport Packet, then the same test should be carried out until a Transport Packet is
found with the table_id set to Ox01.

2.3.2.1.10 Network Information-Table tests
If in the PAT,|a program_number set to 0x0000 occurs, then a test should be made for a network informafion table.
Test for any Transport Stream.- packets with a PID value of NIT as indicated in the PAT.

transport_scrambling_control:- If the flags are set to a value other than '00' then no further tests are requifed. Otherwise, the
assumption shouldbe made that such packets are in section format.

payload_unit| start _indicator: When set to '1' then the first byte of the payload should be assumed to bela pointer field. This
pointer should be used to identify the first byte of a section (table_id)

table_id: Test that it takes a value other than 0x00- Ox3F. If table id is OXFF then test that the rest of the [Transport Stream
packet is also filled with OxFF bytes too. Otherwise the next test should be carried out on section_length field.

section_length Assume this is correct. Using this information, skip over the full length of the section. The next byte should
not take a value 0x00-0Ox3F. Continue to repeat the procedure of payload_unit_start_indicator and section_length
tests until either a value of OxFF is found as a first section byte (table_id), or until a section is found to end at the end
of a Transport Stream packet.

Note:
If it is known through means outside of the bitstream that the NIT consists only of long private_sections, then it cartle thste

private_sections that make up the NIT conform to the long private_section syntax. If it is not known that the NIT coneiSisnonl
private_sections, then only the first part of the private_section (which is common to both the short and long syntaxgsiedddre t

conformance.
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If Transport Stream packet PIDs are listed in a program definition as containing private data in section form, then the
following test should be performed.

payload_unit_start_indicator: If setto '1'in such a Transport Stream packet, then assume that the first byte of the payload o
that Transport Stream packet is a pointer field. Use this pointer field to find the first byte of a section.

transport_scrambling_control: If set to anything other than '00', then no further test is necessary. If these sections occur in
Transport Stream packets which are listed in the PAT as being PMT_PIDs then the transport_scrambling_control
flags shall be set to '00' to be compliant.

table_id: Test that this does not take one of the table_id values 0x00-0x3F. If coded to OXFF then test that all other bytes to
end of the Transport Stream packet also take the value OxFF.

Consistengy Test Assume the private_section_length field is correct, and use it to skip to the table_dd, jof the next section. If
thig is in the following Transport Stream packet test that the payload_unit_start_indicator-is-set to '1' and that the
pojnter field in that Transport Stream packet also points to the start of the next section’\Repeat procedure on next
seftion.

2.3.2.1.1p Descriptor tests

2.3.2.1.1201 General descriptor tests

Certain descriptors can only apply to certain stream types, and may be some\anly apply to either programs or elementary

streams. S
Test that d

descriptor
39

descriptor |
the

sy

pome descriptor tags are reserved.
pscriptors are not present in PID’s defined as reserved in ISO/IEC 13818-1 table 2-4.

tag: Test that the descriptor’s tag does not have any ofthe reserved values described in IS

length: The test of descriptor’s length is particularto each descriptor, i.e. that no additional
descriptor’s syntax) can be added. The descriptor’s length shall reflect only the fields desc
Ntax.

O/IEC 13818-1 table :

byte (not described in
ibed in the descriptor’

A global test has also to be performed, verifying that the total length of descriptors described in their associated PSI

str

Th
str

Note:

2.3.2.1.12.
This descr!

Lictures is equal to the sum of the lengths of all the included descriptors plus 2 times the nur

b fields which appear in the various.descriptors and which are related to fields already present in the
bams structures shall be cross tested with these fields.

“

ptor can be tested onhkif it applies to a video elementary stream.

Video stream descriptor

nber of descriptors.

ideo andemtaip elem

The streanp_id in the correspending PES headers must be the stream_id of a video elementary stream (first 4 bits set to ‘11.

IS
In the PMT|
Descriptor|

Multiple_fr

D/IEC 13818-1 table 2-18).
and PSM4{ables, this descriptor is allowed, at the elementary level and is not allowed at th
| length-Test that the length is 1 or 3.

hme _rate_flag and frame_rate_code When the value of the multiple_frame_rate_flag is zer|

b program level.

D, only a single

fr

me rate may be assigned to the videa elementary stream.  That frame rate must correspond

to the value indicated

the frame_rate_code following the multiple_frame_rate_flag flag (see first column of ISO/IEC 13818-1, table 2-41).

When the value of the multiple_frame_rate_flag is one, different frame rates may be assigned to the video elementatr
stream, and these frame rates must correspond to the rates allowed by the value indicated by the frame_rate_code
following the multiple_frame_rate_flag (see the two columns of ISO/IEC 13818-1, table 2-41).

These indications have to be cross verified and must be coherent with the different definitions (current and next) of tl
Video elementary stream itself, as defined with the frame_rate_code field.

MPEG_1_only_flag
If set to ‘0"
The descriptor length should be equal to 3.
The stream_type should be 02 according to the ISO/IEC 13818-1, table 2-29.
The video elementary stream should only contain ISO/IEC 13818-2 video or ISO/IEC 11172 constrained parameter
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video.
The constrained_parameter_flag should be equal to 1.

If set

to ‘1"

The descriptor length should be 1.
The stream_type should be 01 according to ISO/IEC 13818-1, table 2-29,
The video elementary stream should only contain ISO/IEC 11172 video.
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Constrained_parameter_flag If the MPEG_1_only_flag is set to ‘0’ test that the constrained_parameter_flag is set to ‘1’.
If set to ‘1, the corresponding elementary stream shall not contain unconstrained ISO/IEC 11172-2 video data.
If set to ‘07, the corresponding elementary stream may contain both constrained parameters and unconstrained

ISO/I

EC 11172-2 video data.

ancteainad naramatar flone ot afolawina-
TOTT

h
It

BV
Constrained parameter flag =|1 Constrained parameter flag =0

MPEG_1_only flag=1 Only constrained ISO/IEC Constrained ISO/IEC 11172-2 video and

11172-2 video unconstrained ISO/IEC 11172=2

video

MPEG_1_only_flag=(Q Constrained ISO/IEC 11172-2Not allowed

video and ISO/IEC 13818-P

video
Still_picture_{lag: If still_picture_flag is set to ‘1’, test that the video elementary stream contains only I-pid

Profile_and_|
and |

chroma_form

indicated in the video elementary stream.

frame_rate_¢
the v

2.3.2.1.12.3

This descriptgr can be tested only if it applies to an audio elementary stream.

The stream_i
ISO/I

In the PMT a

Descriptor_le

free_format_flag: Testfor consistency with audio bitrate_index field.

If set
If set

EC 13818-1, table 2-18).

evel_indication When the elementary stream is ISOAEC 13818-2 video, test for consistency
bvel indicated in the video elementary stream.

at: When the elementary stream is ISO/IEC 13818-2 video, test for consistency with the ch

xtension_flag If set to 1, and when the elementary stream is ISO/IEC 13818-2 video, test th
deo frame rate extension fields is non@ero.

Audio stream descriptor
H in the corresponding PES’headers must be the stream_id of an audio elementary stream

nd PSM tables, this.descriptor is allowed, at the elementary level and is not allowed at the f

noth: Test thatthe length is equal to 1.

to 1 thenaddio stream has a free format.
to O( the bitrate_index in the audio structure gives the audio bitrate.

ID: Test for

tures.

with the profile

oma format

at at least one of

first 3 bits set to ‘110’

rogram level.

onsistency with audio ID field.

layer: Test for consistency with audio layer field in the audio elementary stream.

variable_rate_audio_indicator. This field has no corresponding field in the audio headers.
When set to 1, test that no bit rate changes occur between consecutive audio frames.

2.3.2.1.12.4

Hierarchy descriptor

This descriptor can be tested only if it applies to an audio or video or private ES.

In the PMT and PSM tables, this descriptor is allowed at the elementary level and is not allowed at the program level.

Descriptor_le

ngth: Test that the length is equal to 4.

Hierarchy type: Test that the hierarchy_type is not one of the reserved values presented in the ISO/IEC 13818-1, table 2-45.
Test for consistency with video/audio elementary streams as appropriate.
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Test for consistency with profile_and_level fields in case of a video ES.
Test for consistency with audio descriptors in case of an audio ES.

Hierarchy layer_index: Test that the index is unique in the program definition.

Hierarchy _embedded_layer_index Test for the presence of the ES described by a hierarchy descriptor where the
hierarchy_layer_index is the same as this hierarchy_embedded_layer_index. Test that the decoding of the ES this
descriptor is attached to is impossible unless the decoding of the ES described by a hierarchy descriptor where the
hierarchy_layer_index is the same as this hierarchy _embedded_layer_index is performed.

2.3.2.1.125 Registration descriptor
This descriptor can be tested only if it applies to an audio, video, or private ES, or to a program.

In the PMT and PSM tables, this descriptor is allowed, at the elementary level and at the program level.

Descriptor]| length: Test that it is greater than or equal to 4.

Format_identifier: Test by verification with the Registration Authority.

2.3.2.1.12p Data stream alignment descriptor
This descriptor can be tested only if it applies to a video or an audio elementary stream
Descriptor]| length: Test that the length is 1.

alignment_[type In the PES packet test that the alignment exists (dependent @nl\ideo or Audio)

2.3.2.1.12f Target background grid descriptor
This descriptor can be tested only if it applies to a video elementary stream.
Descriptor]| length: Test that the length is 4.

pel_aspect ratio Test for consistency with the video sequence‘header in the video ES.

2.3.2.1.128 Video window descriptor

This descriptor can be tested only if it applies to a video elementary stream.
This can oply be present if target_background_gfid_descriptor present.
Descriptor]| length: Test that the length is 4.

horizontal |offset This value should not.exceed the value of horizontal_size as coded in the
target_background_grid_descriptor when present.

vertical_offset This value should not exceed the value of vertical_size as coded in the target_background_grid_descriptor
when present.

2.3.2.1.12Pp Conditignal'access descriptor

This descriptor can betested only if it is in PMT or CAT in Transport Stream, or refers to stream_id in & Program Stream ma

CA_PID: Test thatthis is not a reserved PID value as defined in ISO/IEC 13818-1 table 2-4 or PID Ox[LFFF.

2.3.2.1.12010 ISO 639 language descriptor

language_code Test that values are allocated/permitted according to ISO 639 and ISO 8859-1, and in order.

audio_type Test that this does not take a value outside 0x00 to 0x03.

2.3.2.1.12.11 System clock descriptor

This descriptor can be tested only if it refers to a Program.

In the PMT and PSM tables, this descriptor is allowed at the program level.
Descriptor_length: Test that the length is 2.

When the External_clock_indicator = 1, if by means external to the bitstream the accuracy of the applied system clock is
known, then cross check with the encoded values in this descriptor.
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2.3.2.1.12.12

Multiplex buffer utilization descriptor

Descriptor_length: Test that the length is 3.

mdv_valid_flag: If setto '0' then no test on other fields.

multiplex_delay_variation:

See Itw test method in 2.3.2.1.2 on page 18.

multiplex_strategy: Test that this is not set to any of values 4 through 7.

2.3.2.1.12.13

Copyright descriptor

This descriptor can be tested only if it applies to an audio, video, or private ES or to a program.

In the PMT and PSM tables, this descriptor is allowed, at the elementary level and at the program level.

© ISO/IEC

Descriptor_le

copyright_ide

2.3.2.1.12.14

gth—Testthatthis 7S greater tharmor equat to 4-

ntifier : cross check with the Registration Authority.

Maximum bitrate descriptor

This descriptor can be tested if it is used at program or ES level.

Descriptor_le

hgth: Test that the length is 3.

maximum_bifrate: test against the measured rate of the ES or program; test against the bitrate fields of \

desc

2.3.2.1.12.15
Descriptor_le
Other fields o

2.3.2.1.12.16

iptor is applied to ES.

Private data indicator descriptor
ngth: Test that the length is 4.

f this descriptor can not be tested.

Smoothing buffer descriptor

This descriptr can be tested only if it refers to an audio, video or private ES, or to a program.

Only used in
Descriptor_le
sb_leak_rate
sb_size Test
Test that duri
value

2.3.2.1.12.17

ideo and audio if this

he PMT and PSM tables, this descriptor is\allowed at the elementary level and at the program level.

hgth: Test that the length is 6.

See test on the sb_size field.

that the sb buffer defined with'jts sb_size and its sb_leak_rate does not overflow.

ng the continuous existence of a program, the values of the fields in this descriptor are enco
S.

STD descriptor

This descript

r can be tested-only if it refers to a video ES under the Transport Stream syntax.

In the PMT tgble, this descriptor is allowed, at the elementary level.

Descriptor_lepgth~Test that the length is 1.
reserved set|te*1111 111"

ded with the same

leak_valid_flag: no direct test on the value of that flag which may be either ‘0’ or ‘1’.

If this leak _valid_flag is 1, the tests conducted to verify the T-STD conformance will verify if the leak method (as defined in

ISO/I

EC 13818-1, 2.4.2.3) has been correctly applied to the corresponding ES.

If this leak_valid_flag is 0, and if the vbv_delay fields present in the associated video stream do not have the valuth®xFFFF,
tests conducted to verify the T-STD conformance will verify, for the corresponding ES, that the transfer of data from
the buffer MBn to the buffer EBn uses the vbv_method (as defined in ISO/IEC 13818-1, subclause 2.4.2.3).

2.3.2.1.12.18

IBP descriptor

This descriptor can be tested only if it applies to a video elementary stream.

Only used in the PMT and PSM tables, this descriptor is allowed at the elementary level.

Descriptor_le
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closed_gop_flag If set to ‘1’, test for consistency with the video headers, that a Group of picture is encoded before every I-
frame, and that the closed_gop flag is set in all picture headers in the video sequence. If setto ‘0’, no test.

identical_gop_flag If set to ‘1’, cross check with the video headers that the number of P-frames and B-frames between I-
frames, and that the picture coding types and sequence of picture types between I-pictures is the same throughout tf
sequence, except possibly for the pictures up to the second I-picture. If setto ‘0’, no test

max_gop_length The value ‘0’ shall not be used. When the value is not ‘0’, any number of pictures between two consecutive

I-p

ictures shall be smaller or equal to that value.

2.3.2.2 Tests of Program Streams

23221

Tests on the pack level

pack_start

system_cld
af
diff
Sp

| code Test that the pack_start_code is 0xO00001BA.

ck_reference In successive packs, the system_clock_reference field contains encoded-valu
ominal 27 MHz system clock. The maximum interval between system_clock_reference fielg
erence between encoded values in successive packs. Test that this differencecdoes not ex
bcified in ISO/IEC 13818-1.

program_|
tr

park is delivered. The time that the first byte of the subsequent pack.iS/delivered may be deri
system_clock_reference and mux_rate fields in that subsequent pack:

program_|

2.3.2.2.2
general tes

general tes

ux_rate: Test that the value encoded in the mux_rate field is sufficientlyllarge that, if all byt
smitted at that rate, they are delivered to the system target decoder before the time the firg

ux_rate: Test that the mux_rate field is not encoded with theWalue zero.

Tests on the system header
t (1) Test that the first pack of a Program Stream contains a system header.

t (2) Test that system headers, if present in the pack, immediately follow the pack header.

general tes
ar

system_hedader_start_codeTest that the system.fieader_start code is equal to 0x000001BB.

header_length Test that the header_length field is encoded with a value equal to the number of bytes
that follow the header_length field.

rate_boun
en

audio_bou
sin

t (3) If the Program Stream contains more. thah one system header, test that the values eng
identical.

. Test that the bitrate indicated by the rate_bound field is greater than or equal to the maxir
coded in any mux_rate field'in the same Program Stream.

nd Test that the valtie:encoded in the audio_bound field is greater than or equal to the max
hultaneously active lSO/IEC 13818-3 audio streams in the Program Stream. For the purpos

bs which are samples
s is limited by the
ceed 0,7*90 000, as

es in the pack are
t byte of the subseque
ed from the

oded in all the headel

n the system header

num bitrate value

mum number of
e of this subclause, ar

ISP/IEC 13818-3 audio stream is active if:
a) the input buffer-of the system target decoder of that ISO/IEC 13818-3 audio stream is not empity, or if
b) ong of thepresentation units decoded from that ISO/IEC 13818-3 audio stream is being presepted.
audio_bouphd/ Test that the value encoded in the audio_bound field is less than or equal to 32.
fixed_flag: 1fthe fixed_fragis setto 1, thenm test that the values encoded i aif System_ctock_reference fields satisfy 2.5.3.6

ISO/IEC 13818-1.

CSPS flag If the CSPS_flag is set to ‘1’, then test that the packet rate and the system target decoder buffer size satisfy 2.5..
in ISO/IEC 13818-1.

system_audio_lock_flag If the system_audio_lock_flag is set to ‘1, then test that the difference between the values encoded
in any two presentation_time_stamp fields in audio packets of the same ISO/IEC 13818-3 audio stream correspond
the duration of the decoded audio access units in that ISO/IEC 13818-3 audio stream. For this purpose the duratior
(in terms of units of the system clock frequency) shall be derived from the number of samples and the sampling
frequency of the decoded access units and the ratio SCASR as specified in 2.5.3.6 of ISO/IEC 13818-1. This assun
that no discontinuities occurred in the ISO/IEC 13818-3 audio stream in the presentation of the access units during t
presentation period defined by both fields. See 2.7.5 of ISO/IEC 13818-1 for the definition of discontinuities.

system_video_lock_flag If the system_video lock flag is set to ‘1’, then test that the difference between the values encoded
in any two presentation_time_stamp fields in video packets of the same ISO/IEC 13818-2 video stream shall
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correspond to the duration of the decoded pictures in that ISO/IEC 13818-2 video stream. For this purpose the
duration (in terms of units of the system clock frequency) shall be derived from the frame rate of the decoded pictures
and the ratio SCFR as specified in 2.5.3.6 of ISO/IEC 13818-1. This assumes that no discontinuities occurred in the
ISO/IEC 13818-2 video stream in the presentation of the access units during the presentation period defined by both
fields. See 2.7.5 of ISO/IEC 13818-1 for the definition of discontinuities.

video_bound Test that the value encoded in the video_bound field is greater than or equal to the maximum number of
simultaneously active ISO/IEC 13818-2 video streams in the ISO/IEC 13818 stream. For the purpose of this
subclause, an ISO/IEC 13818-2 video stream is active if:

a) the input buffer of the system target decoder of that ISO/IEC 13818-2 video stream is not empty, or if
b) the reorder buffer of the system target decoder of that ISO/IEC 13818-2 video stream is not empty, or if
c) one of the presentation units decoded from that ISO/IEC 13818-2 video stream is being presented.

video_bound| Test that the value encoded in the video_bound field is less than or equal to 16.

stream_id: Tg¢st that the value encoded in the stream_id field is one of the values permitted by tahle2-18| (stream_id) in
2.4.3|7 in ISO/IEC 13818-1.

stream_id: Test that the stream_id mechanism refers exactly once to each elementary stream-in the multjplex.

STD_buffer_Ibound_scale If the stream_id refers to an ISO/IEC 13818-3 audio stream, test'that the
STD |buffer_bound_scale is set to ‘0’. If the stream_id refers to an ISO/IEC-13818-2 video streain, test that the
STD |buffer_bound_scale is set to ‘1'.

STD_buffer_gize_bound Test that the value encoded in the STD_buffer_size/bound field is greater than|or equal to the

maximum value encoded in any of the STD_buffer_size fields in packets of the same elementary|stream.
2.3.2.2.3 Tests on Program Stream map
packet_start [code_prefix Test that it has the value '0x000001".
map_stream [id Test that it is coded '0xBC'.

program_stream_map_length Test that is does not containya value greater than 1018. Test that this length field is consistent
with the following length fields program_streamyinfo_length and elementary_stream_map_length and that the
CRC] 32 field is correct.

current_next [indicator: The value of this bit is considered with program_stream_map_version.

program_stregm_map_version This is analysed-in conjunction with the current_next_indicator. Any value| of either field is
permijtted within the Program Stream; but the order in which they occur is restricted, and should Qe tested as follows.

If version number v with current_next. indicator set to '0' is encountered then test that it is only followed by a PSMievith vers
number v and current_next_indicator, set to '1', with identical data.

If version_number v with currént_next_indicator set to '1' is encountered then test that it is only followed bl one of the
following:

i) an identicall copy of itself

i) a PSM with vérsion number v+1 with current_next_indicator set to '1' or '0'

program_stream_info_lengtil Test that when this length field 1S assumed to be correct, then along with the descriptor lengths
and other length fields, the CRC_32 field is shown to be correct. This length only codes the length of the immediately
following descriptors.

descriptor: Test that only descriptors are included which are permitted in Program Streams; see table 2-39 in ISO/IEC
13818-1.

elementary_stream_map_length Assume this length to be correct each time it occurs.
stream_type Test that the stream_type field does not take the following values: 0x00, 0x05, OXOA-Ox7F.
elementary_stream_id Test that this does not take one of the following values: '1011 1100"; '1111 0100'-'1111 1111".

. Test that there is no contradiction between the elementary_stream_id and the stream_type fields:

. If the stream_type field takes the value 0x01, test that the elementary_stream_id takes a value '1110 xxxx' and that
PES packets with a stream_id equal to the elementary_stream_id contain ISO/IEC 11172-2 data.
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If the stream_type field takes the value 0x02, test that the elementary_stream_id takes a value '1110 xxxx' and that
PES packets with a stream_id equal to the elementary_stream_id contain ISO/IEC 13818-2 data.

If the stream_type field takes the value 0x03, test that the elementary_stream_id takes a value '110x xxxx' and that
PES packets with a stream_id equal to the elementary_stream_id contain ISO/IEC 11172-3 data.

If the stream_type field takes the value 0x04, test that the elementary_stream_id takes a value '110x xxxx' and that
PES packets with a stream_id equal to the elementary_stream_id contain ISO/IEC 13818-3 data.

If the stream_type field takes the value 0x06, test that the elementary_stream_id takes a value '1011 1101' or '1011
1111' and that PES packets with a stream_id equal to the elementary_stream_id contain ISO/IEC 11172-1 or ISO/IE
13818-1 private_stream_1 or private_stream_2 data.

If the stream_type field takes the value 0x07, test that the elementary_stream_id takes a value '1111 0011' and that

PE

. If
PE
in

. If
pa
if t
ele
va
or

elementary
len]
im
descriptors
13

CRC_32 7
ca

23224

packet stdrt_code_prefix Test that it is coded '0x000001".

directory_s

PES_pack
PE

prev_direc

he stream_type field takes the value 0x08, test that the elementary_stream_id takes arvalug
S packets with a stream_id equal to the elementary_stream_id contain ISO/IEC 13818-1 D
Annex A of ISO/IEC 13818-1, or ISO/IEC 13818-6 DSM-CC data.

he stream_type field takes the value 0x09, test that, if the elementary_stream_id takes a va
Ckets with a stream_id equal to the elementary_stream_id contain a ISO/IEG13818-1 progr

mentary_stream_id contain a ISO/IEC 13818-1 or 11172-1 system_header, or if the elemer

11172-1 pack_header.

_stream_info_length Test that when this length field is assumed to be correct, then along W
gths and other length fields, the CRC_32 field is shown to®g correct. This length only code
mediately following descriptors.

Test that only descriptors are included which are permitted in Program Streams; see tabl
818-1.

[est that the four bytes after the last descriptar,byte in the last loop of ES descriptors are th
culated over the whole section excluding these bytes.

Tests on Program Stream-directory

tream_id: Test that it is coded,'FF'

bt_length Test that this length field is consistent with the number_of_access_units field such
S_packet_length is equal to 14 + (18 x number_of_access_units).

ory_offset If the-encoded value is zero, test that there is no previous program stream direg

ad

next_direc
If 4

StrFam. If the encoded value is not zero, then test that the first byte of the previous program s

ressed.

ory_offset) If the encoded value is zero, test that there is no next program stream directory
he encoded value is not zero, then test that the first byte of the next program stream directo

The followi

S PaCKels WILh a strealmn_Ia equal 10 the elementary_streaimn_Id contain IsU/MEC 15522 dald.

1111 0010' and that
BEM-CC data as define

ue '1111 1111' then P
Am_stream_directory,

ne elementary_stream_id takes a value '1011 1011' then PES packets.with a stream_id eqyial to the

tary_stream_id takes

ue 1011 1010' then PES packets with a stream_id equal to the elémentary_stream_id confain a ISO/IEC 13818-

ith the descriptor
5 the length of the

e 2-39 in ISO/IEC

e same as a CRC_32

that

tory in the Program
tream directory is

n the Program Strean
[y is addressed.

ng.¥8 bytes all refer to a single access unit, and the fields should be repeated once for each

access uirit signalled

the number_of _access_units field.

packet_stream_id Test that it takes one of the following values: ‘110x xxxx'; ‘1110 xxXxXx'.

PES_header_position_offset_signMay be set to any value. It is considered in conjunction with the PES header position
offset fields which follow.

PES_header_position_offset Test that the encoded value correctly gives the byte offset of a PES packet of stream_id =
packet_stream_id containing the first byte of an access unit. The PES packet follows the directory if the
PES header_position_offset_sign is coded '0', and precedes it if the sign is coded '1'. If the
PES header_position_offset is coded to '0' then there is no test.

reference_offset Test that it points to the first byte of the access unit relative to the first byte of the PES packet (i.e.
packet_start_code_prefix) signalled to contain the access unit.

marker_bit

. Test that this bit is '1'.
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PTS: Test that the coded PTS value is consistent with the PTS’s encoded in the elementary stream referred to.

bytes_to_read Test that the encoded number of bytes includes all of the bytes of the access unit referred to.
marker_bit: Test that this bit is '1'.

intra_coded_indicator:

In the case of an ISO/IEC 13818-2 stream or an ISO 11172-2 stream, then if intra_coded_indicator is

set to '1', test that the access unit pointed to is predictively coded, and if coded to '0' then test that the access unit is n
be predictively coded.

coding_parameters_indicator Test that the encoding of this field is consistent with the coding parameters applied in the
access unit referred to.

2.3.2.3 Tests of timing accuracy

PCR timing &

Ccuracy is verified by testing conformance with all of the following elements:

1.) Do the conputations required to verify that the bitstream complies with the constraints of thefT-STD m

13818-1.

2.) For a cons
follows, exce
order for the

tant bitrate Transport Stream, test that all PCR’s of a given PID satisfy the“iqequality given
bt under those conditions in which i and i” span a PCR discontinuity or PCR(i) is indicated as
stream to be compliant, there must be at least one value of “k” that satisfies all PCR sample

(i-i"l- 1) (i-i"+1)
- < k < - -

PCR(i) - PCR(i") + PCR(i) - PCR(i"p~

Whered = 27|+ 810*(PCR(i)-PCR(i"))/27e6

Where i and i| are the indices of bytes containing the last bit of the corresponding program_clock_referen

PCRs being tested.

The -1 and +1 terms in the numerators(allow for quantization uncertainty, since the i’ and i” are bytes indi

This test verif

expression fo
term which al

3.) For a cong
expression th

discontinuous.

all PCR PIDs

es that all PCRs were\generated by system clocks that are within +/- 30 ppm of each other.

P are: (1) 27, whick/arises from the +/- 500 nsec PCR tolerance allowed by part 1 of ISO/IE
ows for 810 Hz (30 ppm) frequency error in the system clock allowed by part 1.

tant bitrate Transport Stream, test that any two PCR’s of a given PCR_PID satisfy the inequ
at follows, except under those conditions in which i and i” span a PCR discontinuity or PCR|
In‘order for the stream to be compliant, there must be at least one value of “k” that satisfig

odel of ISO/IEC

n the ekptession t
discontinuous. In
5 for all PCR PIDs.

ce_base fields of the

CES.

The twogerms in th
C 13818, and (2) a

ality given in the
i’) is indicated as
s all PClersamples

(-

) (i"- ")

IN
IN

PCR(’) - PCR(") +5

where

PCR(i") - PCR(I")5

i” is the index of the byte containing the last bit of a program_clock_reference_base field applicable to the program being

tested.
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i” is the index of the byte containing the last bit of a program_clock_reference_base field previous to i’ applicable to the
program being tested.

The value fod is determined by the maximum rate of change of the system clock frequency (slew rate), the length of time
between the two PCR values being considered, and the acceptable tolerance of the PCR value (given as 500 ns in ISO/IEC
13818-1). Consider a bitstream created by an encoder experiencing the maximum allowable system clock slew of 0,075
Hz/sec. The amount of time required to change from the minimum acceptable system clock frequency to the maximum
acceptable system clock frequency (a total change of 1620 Hz) is 6 hours or 5,838ysteén clock cycles.

Therefore, given two PCR values such that (PCR(i’) - PCR¢i9)832 x 18", the value oD is determined as follows:

0 = inaccuracy of PCR values + inaccuracy of system clock from slew

0 ¥ (500x107)*(2)*(27x10°% + (0,075/2)*(PCR(}’) - PCR(i"J(27x1)?

The term répresenting the worst case inaccuracy of the system clock from slew has been derived by integrating the area und
the line formed by plotting time vs. system clock frequency between the two PCR time values.

The PCR gccuracy is not compliant if the system clock used to generate the bitstream’continues to chgnge at the maximum

allowable glew rate for more than 6 hours. Given two PCR values such that (PCR(i’) - PCR(i") > 5,832he 1@lue oD is
determined as follows:

)

- inaccuracy of PCR values + inaccuracy of system clock front+6 hours of slew
+ maximum frequency offset

0 ¥ (500x107)*(2)*(27x10°% + (0,075/2)*(5,832 x 18)%(27%10)?
+ (1620)*(PCR(i") - PCR(i") - 5,832 x 1#)/(27x10)

The time of 6 hours used in the above calculations is based on a default system clock frequency accurpcy of +/- 30 ppm. If ¢
system clopk descriptor is present and indicates a system clock frequency accuracy other than 30 ppny, then the value of 6 h
used in thi$ calculation must be adjusted accordingly.

4.) If the infended transport rate is known by means outside of the bitstream, then test that the value of|k f@)radbéreenis
consistent with this known value.

5.) For a cgnstant bitrate Transport Stream, test that any four PCR’s of a given PCR_PID satisfy the ingquality given in the

expression| that follows, except under-those conditions in which i’ and i”” span a PCR discontinuity or PCR(i"”) is indicated
as discontipuous.

Q- (i) (-1

- e € e —————— € e ————————

PCR(") - PCR(i") +0 PCR(")-PCR(i"") PCR(I’) - PCR(i") -0

where

i, I", 1", i” are the indices of the bytes containing the last bit of a program_clock_reference_base field of the B€ifs
tested, and
i<i”<i™ (Note: normally i’ <i” << i <i")
i<im<i™
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The value fod is determined by the maximum rate of change of the system clock frequency (slew rate), the length of time
between the two PCR values being considered, and the acceptable tolerance of the PCR value (given as 500 ns in ISO/IEC
13818-1). Consider a bitstream created by an encoder experiencing the maximum allowable system clock slew of 0.075
Hz/sec. The amount of time required to change from the minimum acceptable system clock frequency to the maximum
acceptable system clock frequency (a total change of 1620 Hz) is 6 hours or 5.838ysteén clock cycles.

Therefore, given two PCR values such that (PCR(i’) - PCR(&"5).832 x 1&", the value oD is determined as follows:

0 = inaccuracy of PCR values + inaccuracy of system clock from slew

0 = (500x10°9)*(2)*(27x10°% + (0.075/2)*(PCR(i") - PCR(i"")}/(27x10)?

The term repllesenting the worst case inaccuracy of the system clock from slew has been derived by integ

the line forme

The bitstream

d by plotting time vs. system clock frequency between the two PCR time values.

slew rate for fnore than 6 hours. Given two PCR values such that (PCR(") - PCR(i"”) > 5.852thé@alue of

determined a

(l

The time of 6
system clock
used in this ¢

2.3.2.4 BU

Transport Stri
For each eler]

This test can

5 follows:

accuracy of PCR values + inaccuracy of system clock from 6 hours of slew
+ maximum frequency offset

500x10°)*(2)*(27x10% + (0.075/2)*(5.832 x 18)%(27x10)?
+ (1620)*(PCR(i’) - PCR(i"™) - 5.832 x 18)/(27x10)

hours used in the above calculations is based on a default system clock frequency accurac
descriptor is present and indicates a system clock.frequency accuracy other than 30 ppm, t
hlculation must be adjusted accordingly.

ffer overflow/underflow tests for Transport Streams

hentary stream of a program, a TB buffer test shall be performed, in order to verify:
1) that the TB never overflows, and
2) that the TB gets empty at least once a second

be implemented by-continuously monitoring the fullness of TB, based on the delivery sched

and leaving the buffer. The input-to the buffer is defined by the bytes of the Transport Stream that enter t

derived from
by the output

For each vidg
constraints of

he bitstream by applying the transport rate formulae from ISO/IEC 13818-1. The output of t
rate defined.in'ISO 13818-1. If there is no data in TB, then the output rate equals zero.

o elementary stream of a program, an MB buffer and an EB buffer test shall be performed,
these two buffers:

pam testing of buffer underflow and-oyverflow in the T-STD is done for one program at a timg.

rating the area under

is not compliant if the system clock used to generate the bitstream continues to change at the maximum allowabl

D is

y of +/- 30 ppm. If a
nen the value of 6 hou

les of data entering
e buffer at the ra
ne buffer is defined

n order to verify the

if (Leak meth

hal)

{

test that MB never overflows;
test that MB gets empty at least once a second;
test that EB never goes to underflow, except when low_delay == 1 or in trick mode;

if (VBV Delay method)

{
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test that MB never overflows;
test that MB never underflows;
test that EB never overflows;

test that EB never goes to underflow, except when low_delay == 1 or in trick mode;
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In this test, the only data that enters the system transport bufgg, iEB.omplete Transport Stream packets containing system
information, for the program under test. The PCR’s to be used in equations (2-4) and (2-5) of ISO/IEC 13818-1 are the PCR:
of the program under test.

This test can be implemented by continuously monitoring the fullness of MB and EB, based on the delivery schedules of date
entering and leaving both buffers. The input to the buffer MB is defined by the output rate of TB. The output of buffer EB is
defined by the decoding process of pictures, which instantaneously removes data from EB at times defined by the time stamj
encoded in the bitstream. The output of MB enters EB instantaneously upon leaving MB. If the VBV Delay method is appliec
the transfer of data between MB and EB is defined by emulating the input rate of the VBV buffer, with the timing of the
decoding process defined by the time stamps encoded in the bitstream. If the Leak method is applied, the transfemnrate betv
MB and EB is defined by the formulae defined for the leak method in ISO 13818-1.

2.3.3 General system decoder capabilities

In this subg¢lause System Decoder capabilities are provided. Most of these capabilities cannot be-testefl in a mathematical w
These caphpbilities should therefore be considered as a functional checklist that can be used as'a focus point for agplication
decoder d¢velopers. These capabilities are required for each compliant decoder.

2.3.3.1 Handling of decoder discontinuities

23311 Sequence concatenation; decoding discontinuitiesysplicing; format changes

In compliant Transport Streams, at any audio access unit boundary or any video sequence boundary, {he following
discontinuifies in the decoding process parameters can occur:

» forvid¢o, any parameter set in the sequence header or lower layer headers, such as profile/level, frame rate, bitrate, GC
parameters, picture format, etc.;

» for audio, any parameter such as audio layer, bitrate, sample rate, etc.;

» for both video and audio, the decoding time of the first-access unit after the boundary can be larger than would have b
expected had the boundary not been present. This€¢an happen independently for all, some, or ong of the elementary stri
of a prpgram. It may or may not be indicated hy the presence of extra information referring to a seamless or non-seam|
splice point.

Assuming any combination of change(s) in:decoding process parameter(s) which lead(s) to parameter|values that are suppo
by the decpder under test, the decoder under test shall:

* maintajn correct presentation syhchronisation between the different elementary streams of the program;

* not prqduce unacceptable.audio or video artifacts, such as chirps, blocking etc. However, when|a decoding discontint
occurs| there may not be(any data to present during some time interval. At such instants, audio d¢coders are recomme
to mutg¢ and video decaders to freeze frameffield.

In addition] when a phase shift in display timing of video (after the discontinuity) is indicated by the PT$ (I.E thealifferenc
between tHe current PTS and the previous one is not an exact integer number of frame periods) decoders can continue the
display process-without any discontinuity in the vertical timing. This involves re-mapping the decoded video on the display
process, which may requwe some addmonal memory (than What is specmed in the T-STD model) On the other hand, decod:
can also re
discontinuity in the phase of the vertical dlsplay timing. ThIS may result in a visible resynchronization effect on digg#ay dev
Both these implementations are allowed in compliant decoders.

2.3.3.1.2 Time base synchronisation

Transport Stream decoders shall synthesise a decoder STC which is a local replica of the STC used to encode PCRs in the
PCR_PID of the program being decoded. PCR discontinuities which are indicated by the discontinuity_indicator must produt
corresponding discontinuities in the decoder STC. The decoder STC shall be used to derive the video and audio sampling r

Program Stream decoders shall synthesise a decoder STC which is a local replica of the STC used to encode the SCRs in tf

pack_headers. If either the system_audio_lock_flag or the system_video_lock_flag is set, the decoder STC shall be used to
derive the corresponding sampling rate.
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In both Transport Stream and Program Stream decoders, the decoder STC shall be used as a basis for processing DTS and P
timestamps in the program.

The amount of jitter on the PCR (SCR) samples is application dependent. The decoder STC must track the received (jittered)
PCRs, which may have discontinuities indicated, (or SCRs) with sufficient accuracy that the program can be decoded and
presented without artifacts, such as dropping or repeating presentation units, or malfunctions, such as buffer overflow, due to
poor synchronisation. The output quality (frequency stability and phase noise) of the decoder STC must be sufficient to
support all functions for which it is used e.g. chroma subcarrier generation if a composite video signal is being reconstructed

2.3.3.2 Presentation timing

Timing of the presentation of decoded elementary streams shall be based on the encoded and interpolated PTSs for each
presentation {init, as specified In ISO/IEC I381I8-1. The timebase used shall be the replica of the STC_synthesised in the
decoder. The delay due to the implementation of the decoder must be accounted for when calculating.thg actual presentation
time from the|PTS. In normal operation (not trick modes) all presentation units in the program shall-be presented, and the
variation in thie difference between the PTS and the actual presentation times of presentation units shall ot be pérceivable.
decoder manpfacturer should provide the applied difference between the actual presentationdime of an access unit and the
associated PTS value.

2.3.3.3 Presentation synchronisation

Decoders shall synchronise the audio and video presentation units within +/- 40,ms regardless of the nunpber of audio or video
streams in th¢ program. The delay between video and audio shall remain eSsentially constant after synchironisation is achievec
This shall be maintained under all of the following conditions:

. Permissible PCR jitter

. Permissible STC variations

. Afterfany splice

. After|channel change or program change

. Afterfany change of video sequence (i.e., concatenation)
. After|descrambling of audio, video or both

Applications may require better synchronjsation than specified herein.

2.3.3.3.1 Program acquisition

Decoders shall be able to use-PSI information to support acquiring a program. This entails:

1. Accessing Transport Stream packets with PID value of 0x0000, and finding the start of a section, parging the sections in
order to read the pragram_map_PID value of the wanted program. Since during the continuous existence of a program, th
program_{map_PID shall not change, it is not strictly necessary to continuously monitor Transport Stréam packets of PID
value 0xQ000,

2. Accessing Transport Stream packets Wlth the PID value listed in the PAT as carrylng the program miap_PID for the
wanted p rogram_number field
of the wanted program

3. Reading the data within any such sections, to identify the Transport Stream packets which may contain PCRs for the
program, to identify video and audio streams which compose the program, and if necessary using descriptors, to identify
which stream(s) is/are chosen for decoding. Note that it is possible within the duration of a program for a program
definition to change, for example for the required video PID to change value, therefore it is a desirable feature to
continuously monitor such sections.

2.3.3.4 Support of variable bitrate within a program

From a video stream with a variable bitrate in a program, a compliant decoder shall decode and present all presentation units
without any decoding or presentation artifacts, such as blocking or unintended dropping or freezing of frames. The decoder
shall also maintain presentation synchronisation between audio and video.
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2.3.3.5 General capabilities for program acquisition

2.3.35.1 Change in program definition

A change in program definition may be noticed from a change in the information contained in a program_map_section definir
a specific program. A change can be assumed to have occurred when a section with the current_next_indicator set to currel
and the program_number of the wanted program is detected, with a version nhumber different from that of the previous
version_number being used. A change in PID filtering should be accomplished within 1 second of the time that the last byte
the CRC_32 of the program_map_section carrying the change exits the buffer Bsys.

Audio: Decoders should be able to follow such a change, muting between streams if necessary. No audible artifacts shoul
occur when such a change has been S|gnalled ina program map sectlon If dlfferent Ianguages are offered within one

program, then provided that the initia
language i$ still ava|IabIe after the change and is supported by descriptors.

Video: Degoders should be able to follow such a change, freezing the frame if necessary. No.other vigible artifacts should
occur whef such a change has been signalled in a program_map_section.

Note on Conditional Access
Decoders which do not support conditional access or descrambling functionality do not need the ability to access|Tramspati&ite
with PID value of 0x0001. For decoders which do claim this functionality it may be desirable to continuously mon|tor spcrtTran

Stream packets.

2.3.3.6 Private data handling

The norma|l operation of compliant MPEG decoders shall not be‘affected by the presence of private dgta in a Transport Stre:
or a Progrgm Stream.

2.3.3.6.1 Private data in Transport Streanms

Decoders shall at a minimum be capable of recognising and discarding all packets for which the stream_type is private
(stream_type = 0x05, 0x06, 0x80-0xFF). Thesenclude the NIT. The presence of such packets in a Transport Stream shall
cause intefruption or degradation of service in a decoder processing that Transport Stream.

Decoders shall at a minimum be capable-of recognising and ignoring all private fields. These fields arg¢ listed in ISO/IEC
1381841 annex H.

2.3.3.6.2 Private data tn Program Streams

Decoders shall at a minimunvbe capable of recognising and discarding all packets for which:
» stream id = private_stream_1 (‘1011 1101’)
» stream id = private_stream_2 (‘1011 1111’)
» strean id ~ECM_stream (‘1111 0000)

* stream_id = EMM_stream ('1111 000T)

2.3.3.7 Support of trick modes

Each decoder shall accept trick mode streams without producing unacceptable video artifacts. (Field or frame repeat or
blanking shall not be considered unacceptable artifacts.) In addition, the following requirements apply to decodersmvhich cla
to support trick modes.

Decoders shall continue to display meaningful video while performing the trick mode functions. The displayed video should

also be indicative of the function it is attempting to represent. In addition, the following constraints are placed upon the
individual trick mode functions themselves.
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Discontinuities may occur upon entering, changing, or leaving the trick mode state, as well as during trick
therefore conformance requirements for the handling of discontinuities must also be met by the decoder.
synchronisation conformance may not be applicable while in the trick mode state.

Fast Forward

Decoders shall display only the field(s) indicatedibld_id.

If intra_slice_refreshs set, then no constraints are placed upon the display of missing macroblocks

© ISO/IEC

mode operation;
Audio/video

between coded

slices. However, it is strongly recommended that decoders display visually acceptable material in these locations, e.g.,

co-sited macroblocks from previous pictures.

Slow Motion

For intlrlaced pictures decoders shall first display the top fieffieldr rep_cntriperiods, followed py-the
for field_rep_cntrlperiods. For progressive pictures, the entire frame shall be displayeddiarep_entrl

2]

Freeze Frame¢

Decoders shall display only the field(s) indicatedibid id.
The fie
no vidg
video (

d(s) displayed are from the first video presentation unit in the PES packet that contiaéthd; fidgn
0 presentation unit is contained in that PES packet, then the field(s)\displayed are from the
resentation unit.

Fast Reverseg
Decodgrs shall display only the field(s) indicatedibid_id.
If intra]

slices.
co-site

| slice_refreshs set, then no constraints are placed upon the display of missing macroblocks

I macroblocks from previous pictures.

Slow Revers

For int¢rlaced pictures decoders shall first' display the bottom fiefaefdr rep_cntriperiods, followed by
for field_rep_cntrlperiods. For progressive pictures, the entire frame shall be displayeddorep_cntrl

2.3.3.8 Sy stems decoder requirements for forward compatibility

Wherever prgctical, decoderssshould be designed to allow for future compatible extensions to the bitstrea
"reserved" bits or fields in ISONEC 13818-1 Transport Streams or Program Streams shall be ignored by ¢
“Ignored” megins that the“preésence and/or content of these fields has no effect on the decoder. This incly
“reserved” fieJds may inthe future be defined as extensions of the bitstream syntax, which extensions shd
decoders prepgentlyscompliant. All “private” bits or fields shall be ignored by compliant decoders. The acti
which are intgnded_fo make use of private definitions of private fields are outside the scope of ISO/IEC 13

bottom field
periods.

arameter. |If
most recent previous

between coded

However, it is strongly recommended that degoders display visually acceptable material in these locations, e.g.,

the top field
periods.

m syntax. All
ompliant decoders.
des the fact that

uld have no effect on
pns of decoders

818 and no

compliance tgsts.are applied to verify if or how such decoders make use of private data.

2.3.4 Procedures to test system decoder conformance

This subclause describes procedures to verify conformance of system decoders. Each compliant decoder shall be able to

decode all compliant ISO/IEC 13818-1 streams within the subset of the standard defined by the specified
decoder.

capabilities of the

All tests are performed using error free bitstreams. To test for correct interpretation of syntax and semantics, test sequence

covering a wide range of parameters shall be supplied to the decoder under test and its output sequence

shall be compared wi

the known expected output as described for the specific test sequence or bitstream. The comparison can be done, for example
by performing subjective evaluation, by verification of the expected result, or by comparing the timing performance. sSuch test

are necessary but not sufficient to prove conformance. They are helpful for discovering non-compliant im
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To test for decoder forward compatibility (i.e., that decoders ignore reserved and private data), the decoder undéxetest shall
supplied test bitstreams which contain both “reserved” fields that contain data other than 1's, and “private” data. ISO/IEC
13818-1 annex H explains the various methods by which private data can be carried. Note that bitstreams containing
“reserved” fields with data other than 1's are not presently compliant bitstreams, but must be used to verify decoder
compliance.

Tests are expected to be used for testing ISO/IEC 13818 decoders, including video and audio decoding, as it is generally no
practical to test system decoders (or ISO/IEC 13818-1 decoders) alone. Practical test results depend on successful (or
expected) output of the entire ISO/IEC 13818 decoder (systems, video, and audio).

Annex A lists an example test suite designed to test specific decoder capabilities. Examples of the test bitstreams
corresponding to the descriptions of annex A are included in the electronic file directory “bitstreams”.

2.4 Video

In the vide¢ sections of this part of ISO/IEC 13818, except where stated otherwise, the follewing terms|are used for practical
purposes:

The term 'bitstream' means ISO/IEC 13818 video bitstream.

The term 'decoder’ means ISO/IEC 13818 video decoder, i.e., an embodimentf the decoding process specified by ISO/IEC

13818-2. The video decoder does not include the display process, which is-qutside the scope of this g
video decqder is specified in subclause 7.12 of ISO/IEC 13818-2.

The term '¢glause 8' means clause 8 of ISO/IEC 13818-2 (definition of authorized profile-and-level coml
future amepdments of the standard which defines additional profile<and-level combinations not currentl

The term '
all the reqyirements specified in ISO/IEC 13818-2 are met hy. the bitstream.

If any statgment stated in this section accidentally contradicts a statement or requirement defined in IS
of ISO/IEC| 13818-2 prevails.

The following subclauses specify the normative tests for verifying compliance of video bitstreams and
normative
software verifier specified in ISO/IEC 13818-5 with source code available in electronic format.

Conformarjce of scalable hierarchies of hitstreams and scalable profile decoders is defined in 2.4.1.

241 D

An ISO/IEC 13818 video bitstream is a bitstream that implements the specification defined by the norn
ISO/IEC 13818-2 (including"Annexes A, B and C).

A compliant bitstream shall meet all the requirements and implement all the restrictions defined in the ¢
by the ISO

Subclause
claimed compliant with this specification.

erifier' means a ISO/IEC 13818 video bitstream verifier/i.e., a process by which it is possibl

ests make use of test data (bitstream tést suites) provided in the electronic file directory “Te¢

efinition of video bitstream compliance

2.4.2 of this part of ISO/IEC 13818 defines the normative test that a bitstream shall pass su

tandard. The output c
inations), as well as &
y defined in clause 8.
e to test dmat verify

O/IEC 138%8-2, the t¢

ideo decoders. Thos
St bitstreams”, and

ative sections of

eneric syntax defined

IEC 13818<2-specification, including the restrictions defined in clause 8 for the profile-and-l¢vel specified in the
sequence_|extension() of the bitstream.

ccessfully e order to |

A compliant bitstream of a given profile-and-level may be called an “ISO/IEC 13818file@Levebitstream” or simply a
“Profile@Levebitstream” (e.g. an MP@ML bitstream).

The following subclauses clarify some of the important requirements on bitstreams and on encoders producing bitstreams:

2.4.1.1 Requirements and restrictions related to profile-and-level

The profile_and_level_indication shall be one of the valid codes defined in clause 8. The profile-and-level derived from the
profile_and_level_indication indicates that additional restrictions and constraints have been applied to several syntactic and
semantic elements, as defined in clause 8.

The restrictions defined for a given profile-and-level are aimed at reducing the cost of decoder implementation and at
facilitating interoperability. A compliant bitstream shall be decodable by any compliant ISO/IEC 13818 video decoder that
supports the profile-and-level combination specified in the bitstream.
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2.4.1.2 Additional restrictions on bitstream applied by the encoder

© ISO/IEC

The video encoder may apply any additional restrictions on the parameters of the video bitstream, in addition to restrictions
defined in the generic video syntax and the restrictions defined for the specified profile-and-level in clause 8. Not all
additional restrictions can be known a priori without analyzing or decoding the entire bitstream, since the syntax does not
provide explicit mechanisms which signal such restrictions in advance for all cases.

2.4.1.3 Encoder requirements and recommendations

24131

Encoder requirements

Although encoders are not directly addressed by ISO/IEC 13818-2, an encoder is said to be an ISO/IEC 13818-2

Profile@Level encoder if it satisfies the following requirements:

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

2) For encodihg methods which include embedded decoding operations to produce the coded bitstteam,
operations shall be performed with the full arithmetic precision specified in ISO/IEC 13818-2.

This second

With this requ
encoder will 1
non-complian

2.4.1.3.2

Itis strongly 1
ISO/IEC 1381
reconstructed
(downstream

It is strongly 1
vectors that w
subclauses D

The concealn
frame predict

If the encode
pictures using

pictures can lpe detected.

2.4.2 Pro

The technical
implements p

A bitstream tk

When proces|
reported by th

equirement is necessary to guarantee that only compliant decoders will produce-images th

irement on ISO/IEC 13818-2 encoders, any compliant decoder decoding, a bitstream gene
ormally reconstruct images of higher quality, compared to the images-reconstructed from th
t decoder.

Encoder recommendations

ecommended that video encoders capable of producing P-pictures implement Note 2 of sul
8-2. Failure to implement this recommendation may cause significant accumulation of misn
samples produced by the hypothetical decoder sub-loop embedded within an encoder and
decoder using the coded bitstream produced by the encoder.

ecommended that video encoders capable of generating concealment motion vectors prody
ill help the concealment process for decoders’, which implement the specific concealment tq
13.1.1.2, D.13.1.1.3, and 7.6.3.9 of ISO/AEC 13818-2.

hent motion vector transmitted with a maeroblock should be a frame motion vector that woul
on for predicting the macroblock that lies vertically below the macroblock in which the motio

is capable of generating bitstreams with slice_picture_id, it is recommended that temporal
the same value for slice_picture_id be as large as possible, so that error bursts causing 103

cedure for testing bitstream compliance

report (ISO/IEC\13818-5) contains the source code of a software video verifier that checks
roperly mostiofithe normative requirements defined in ISO/IEC 13818-2.

5ed by,the technical report verifier, the bitstream shall not cause any error or non-conformal
edverifier. This test shall be applied only to bitstreams that are known to be free of errors in|

at claims compliance with this part of ISO/IEC 13818 shall pass the following normative test:

these decoding

Ihave optimum qualit)

ted by a compliant
e same bitstream by ¢

clause 7.4.4 of
natch between the
those produced by a

ce such concealment
chnique described in

i provide a "good"
n vector occurs.

nterval between
s of saieml consec

that a bitstream

hce messages to be
troduced by

transmission.

Successfully passing the technical report verifier test only provides a strong presumption that the bitstream under test is

compliant, i.e

. that it does indeed meet all the requirements specified in ISO/IEC 13818-2.

Additional tests may be necessary to check more thoroughly that the bitstream implements properly all the requirements
specified in ISO/IEC 13818-2. These complementary tests may be performed using other video bitstream verifiers that perform
more complete tests than those implemented by the technical report software.

ISO/IEC 13818-2 contains several informative recommendations. When testing a bitstream for compliance, it is useful to tests
whether or not the bitstream follows those recommendations.

To check correctness of a bitstream, it is necessary to parse the entire bitstream and to extract all the syntacticcelements an

other values derived from those syntactic elements and used by the decoding process specified in ISO/IEC 13818-2 (e.g. r_siz
macroblock_pattern).

40


https://iecnorm.com/api/?name=4d72b5e464725f1367dcc2505c1fc4a7

© ISO/IEC ISO/IEC 13818-4:1998(E)

A verifier does not necessarily perform all stages of the decoding process described in ISO/IEC 13818-2 in order to verify
bitstream correctness. Many tests are performed on syntax elements in a state prior to their use in some processing stages.
However, some arithmetic may need to be performed on combinations of syntax elements. For example, motion vectors uset
for prediction in the motion compensation stage (subclause 7.6 in ISO/IEC 13818-2) may need to be fully reconstructed in
order to verify that predictions do not make reference to samples outside coded boundaries of the reference picture.

A verifier which does perform the IDCT transform and calculates the reconstructed samples must comply with all the arithme
precision requirements specified in ISO/IEC 13818-2. In addition, the IDCT of such a verifier shall be an embodiment of the
saturated mathematical integer-number IDCT specified in Annex A of ISO/IEC 13818-2 (a software implementation using 64-
bit double-precision floating-point is sufficient).

Performing the IDCT transform and calculating the reconstructed samples in a verifier, although not necessary, is useful for

several reasons:

toct tha ooy Lit £+ acakRatiet framaoc 1CAJIEC 12010 9 Adanc o
3 OO TO0TO =&

- It allows t

activia cualibhv, o ok 1 ad CEEAYEL oY aLY
T ottt STojeetvC—gqouaitty o trC T e oot ottt Ui Tic ot ToOCSTToT oottt

fuality, but it is desirable that an encoder generates bitstreams for which the subjective qua
s good as possible.

subjective
frames is 4

the output of the IDCT can provide an indication of whether or not the encoder that produce
he recommendation of Note 2 in subclause 7.4.4 of ISO/IEC 13818-2).

m contains a P-picture with many occurrences of coded blocks of DCT coefficients (i.e., blo
vhich the output of the reference IDCT is all zeros, then the encoder thatjproduced the bitst
enting this important recommendation.

- Checking
observed t

If a bitstres
zeros) for
not implem

The best chance to discover this problem is when a still image (with no motion.at‘all and no noise) is e

2.4.3 Dgfinition of video decoder compliance
In this subg¢lause, except where stated otherwise, the term 'bitstream' means compliant ISO/IEC 13818
defined in this part of ISO/IEC 13818) that has the profile_and_level_indication corresponding to the p

combinatign considered for the decoder.

Compliancg of an ISO/IEC 13818-2 decoder is defined only~with regard to a legal profile-and-level con
in clause

ive tests that a decoder shall pass in orderto claim compliance with a given profile-and-ley
2.4.4. A decoder can claim compliance with regard to several profile-and-level combinatio
passes the normative tests defined for each ofthe profile-and-level combinations.

Only a decpder that passes the conformance test for a given profile-and-level may be called “ISO/IECH
decoder” of simply Profile@Leveldecoder;(e.g., an ISO/IEC 13818-2 MP@ML decoder).

A decoder fthat fails the normative tests defined by this specification may only claim limited accuracy cg
standard. KA limited accuracy decoder shall be accompanied upon request by a technical description o
normative fests. This technicaldescription of the results shall include at least the result of the IDCT ag
error for all static tests, andfor the all dynamic tests, all the peak temporal errors or jitters when prese
samples, the descriptioniof the reconstructed samples not presented, etc. Real-time software decodé
accuracy iff the resources of the processor are not sufficient to achieve real-time performances with the)

A limited atcuracy~decoder is not a compliant decoder and may only be called “ISO/IEC 13818-2 limite
Profile@Lgveldecoder” or simply “limited accuradirofile@Leveldecoder”.

requirement on
ity of reconstructed

d the bitstream

cks that are not all
eam can befsuspecte

ncoded.

video bitstream (as
ofile-and-level

bination, as specified

el combination are
ns if and only if it

tGBlEER evel

mpliance to the

the results ef each of
curacy &dst, the pe
hting thetextonst

rs may havelto use lir
full accuracy.

d accuracy

In the folloyving’text, decoder compliance is always considered with regard to a particular profile-and-le

vel combination, even

when this is not specifically mentioned.

A compliant decoder shall implement a decoding process that is equivalent to the one specified in ISO/IEC 13818-2 and mee
all the general requirements defined in ISO/IEC 13818-2 that apply for the profile-and-level combination considered, and if it
can decode bitstreams with any options or parameters with values permitted for that profile-and-level combination. The
permitted options and parameter range for each profile-and-level combinations are defined in clause 8.

A decoder which implements only a subset of the options or ranges of syntax and semantics for a given profile-and-level
combination is not a compliant decoder for that profile-and-level, even if it passes the normative tests specifiedrin 2.4.4. |
effect such a decoder would not be capable of decoding all compliant bitstreams of the considered profile-and-level
combination.

In the following subclauses the term ‘reference decoder’ means the technical report software verifier (ISO/IEC 13818-5).

The reference decoder is a decoder that implements precisely the decoding process as specified in ISO/IEC 13818-2. The
IDCT function that shall be used when running the reference decoder is the very accurate approximation of the mathematical
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saturated integer-number IDCT f " (x, y) specified in Annex A of ISO/IEC 13818-2 obtained by implementing f ” (x, y) with
double-precision arithmetic.

Except for possible mismatches caused by ambiguous half-values rounding at the output of the IDCT function, the output of

the reference

Fundamental

decoder (reconstructed samples) is defined unambiguously by ISO/IEC 13818-2.

requirement areas for decoders are listed in the following subclauses.

2.4.3.1 Requirement on arithmetic accuracy (without IDCT)

With the exception of IDCT, the specification of ISO/IEC 13818-2 defines the decoding process absolutely unambiguously.
Only the IDCT may yield different results among different implementations. The requirements on the accuracy of the IDCT
used by a compliant decoder are specified in Annex A of ISO/IEC 13818-2.

There is a re(
skipped) the
13818-2).

Therefore, th

When a code
only zero DC
by the referer
reconstructs

compliant de

In other word
only to blockg

2.4.3.2 Re

When a bitstr
the output of
decoder, ther

uirement that Tor a bIOCK that contains no Coeticient data (I.e. If pattern_code[l] 1S Zero, Or |
bample domain coefficients fx][y] for the block shall all take the value zero (Cf. subclause.?.

b following is a the requirement on the arithmetic accuracy of the decoder:

d picture is decoded from a bitstream, for each 8x8 block of the coded picture’that is "not-cd
I coefficients, a compliant decoder shall produce reconstructed samples numerically identic
ce decoder when the reference frames used by both decoders are numerically identical. A
bne sample with a value different from that reconstructed by the reference decoder for the s
oder.

5, all compliant decoders shall produce numerically identical reeonstructed samples when th
of zero coefficients (assuming that they use numerically identical reference frames).

guirement on arithmetic accuracy (with IDCT)

pam contains some 8x8 blocks with non-zero DCT. coefficients, the output of a compliant de|

E exist some accuracy requirements on the output of a compliant ISO/IEC 13818 video dec

The IDCT us

Annex A of |
order to clai
comply with t

O/IEC 13818-2 defines additional reguirements above those defined by the IEEE Std 1180
that the IDCT transform used by thé*decoder conforms to the specification of Annex A, the
e IEEE Std 1180-1990 standardiand pass successfully the following test:

the kacrobloc
5.1 of ISO/IEC

ded" or that contains
al to those produced

decoder that

hme sample is not a

e IDCT is applied

coder may differ from

he reference decoder. However, because of the.accuracy requirements on the IDCT transf¢rm used by the

pder.

d in a compliant decoder shall meet all the*requirements defined in Annex A of ISO/IEC 13818-2.

1990 standard. In
IDCT transform shall

The test is dgrived from the specification.given in the IEEE Std 1180-1990 standard, with the following medifications:

1) In item (1)
million) block

2) The text o
2 in magnitu

3) Let F be't
a) Bi
b) Bi

f subclause 3.2 of the IEEE specification, the last sentence is replaced by: <<Data sets of
each should be generated for (L=256, H=255), (L=H=5) and (L=384, H=383). >>

subclause 3.3 of-the IEEE specification is replaced by : <<For any pixel location, the peak §
e. There is no.other accuracy requirement for this test.>>

set of 4096-blocks Bi[y][x] (i=0..4095) defined as follows :
][0] =i-=2048
{71 ="1 if Bi[0][0] is even, Bi[7][7] =0 if Bi[O][0] is odd

1 000 000 (one

prror shadnot exce

c) All

other coefficients BI[y][X] other than BI[0][0] and BI[/][7] are equal to 0

For each block Bi[y][x] that belongs to set F defined above, an IDCT that claims to conform to the specification of Annex A of
ISO/IEC 13818-2 | ITU-T Rec. H.262 shall output a block f[y][x] that as a peak error of 1 or less compared to the reference
saturated mathematical integer-number IDCT f’(x,y). In other words, | fly][X] - f’(x,y)| shall be <=1 for all x and y.

Successfully passing the conformance test defined in this document only provides a strong presumption that the IDCT
transform is compliant, i.e. that it does meet all the requirements specified in Annex A of ISO/IEC 13818-2.

Additional tests may be necessary to check more thoroughly that the IDCT implements properly all the requirements and
recommendations specified in Annex A of ISO/IEC 13818-2.

2.4.3.3 Requirement on output of the decoding process and timing

The output of
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It is a requirement that all the reconstructed samples of all the coded frames be output by a compliant decoder to the display
process. For example, a decoder that occasionally does not output some of the reconstructed B-frames or that occasionally
outputs incomplete reconstructed frames to the display process is not compliant. The actual output of the display ptocess is

specified b

y this standard.

It is a requirement that a compliant decoder outputs the reconstructed samples at the rates specified in subclause 7.12 of
ISO/IEC 13818-2.

For example, when decoding an interlaced sequence, there is a requirement that the samples of each field be output to the
display process at intervals of 1/(2 * frame_rate).

2.4.3.4 Requirement for compatibility with ISO/IEC 11172-2 (MPEG-1 video)

The requir

ments for r‘nmlnarihiliry with ISONEC 11172-2 (MPF(?.-1 \/idpn) are Qppr‘ifipd in subclatise 8

1 of ISO/IEC 13818-2

Itis arequ
parameter
parameter
13818-2 bi

For examp
> 480 is pga
constraine

In addition
within the |

2.4.3.5
Clause 8 d

requiremeints are defined by Table 8-15 in clause 8. The decoder shall meet all those compatibility red

For examp
Profile at I

2.4.3.6
ISO/IEC 13

rement that a compliant ISO/IEC 13818-2 decoder shall decode all compliant ISO/IEC 114
b bitstreams. It should be noted that the permitted ranges for the parameters of ISO/IEC11

bitstreams are different and not necessarily a subset of the permitted ranges for equivalen
[streams.

e ISO/IEC 11172-2 constrained parameters bitstreams can have horizontalCsize up to 768
ssible with a frame_rate different from 25 Hz. A compliant decoder should‘décode such IS
] parameters bitstreams (i.e. constrained_parameter_flag = 1).

it is a requirement that a compliant decoder shall decode D-pictures<only ISO/IEC 11172-2
bvel constraints of the decoder including some that may have constrained_parameter_flag s

Requirements for compatibility between various profile-and-level combinatio

efines additional requirements for compatibility between various profile-and-level combinatid

e, a compliant Main Profile at Main Level decoder shall also be a compliant Main Profile at
ain Level decoder.

Requirement for forward compatibility of future extensions

2-2 constrained
1 72-2 constrained
parameters of ISO/IE

samples, and vertical
D/IEC 11172-2

bitstreams which are
et to O.

1S

ns. Those
uirements.

| ow Level and Simple

3818-2 defines several requirements on decoder that are needed for allowing forward compatibility of future

extension fo ISO/IEC 13818-2 with existing compliant decoders.

A compliar|t decoder that encounters-an-extension with an extension start code described as "reserved" in ISO/IEC 13818-2
shall discafd and ignore all subsequent data until the next start code.

A compliart decoder that encoupters the syntactic element extra_information_picture described as "regserved” in ISO/IEC
13818-2 shall discard this syntactic element and any subsequent one until it encounters extra_bit_pictyre with the value 0.
A compliart decoder thatiencounters the syntactic element extra_information_slice described as "resefved" in ISO/IEC 1381
2 shall disgard this syntactic element and any subsequent one until it encounters extra_bit_slice with the value 0.

2.4.3.7 Reduirements related to zero byte stufflng user data and reserved extensions

A compliar i ffing, user data and reser

extensions, at any place where those can legally occur. The maximum permitted amount of these data is limited by VBV
requirements specified in Annex C of ISO/IEC 13818-2.

The output of a compliant decoder shall be identical between two bitstreams which differ only in the amount of user_data,

extra_information_slice, extra_information_picture, and start code stuffing present in each respective bitstream. Foaexampl
compliant decoder shall produce the same output when decoding a bitstream that contains user data and when decoding the
bitstream derived by replacing all user data by zero byte stuffing.

Note that it is permitted in ISO/IEC 13818-2 that a majority of coded data in a video sequence be in the form of zero stuffing
bytes, user data and/or reserved extensions.

It should be noted that the output and behavior of the display process (which is not part of the conformance test) may depen
on the presence or contents of user data. Therefore bitstreams that differ only by the amount or contents of user data may b
displayed differently by a decoder system, even though the video decoders reconstruct identical samples.
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2.4.3.8 Recommendations

In addition to the requirements, it is desirable that compliant decoders implement various recommendations defined in ISO/IEC

13818-2.

This subclause lists some of the recommendations.

It is recommended that a compliant decoder be able to resume the decoding process as soon as possible after an error (or the

© ISO/IEC

occurrence of a sequence_error_code). In most cases it is possible to resume decoding at the next start code.

It is recommended that a compliant decoder be able to perform concealment for the macroblocks or slices for which all the

coded data has not been received.

2.4.4 Procedure to test decoder compliance

In this subcla
defined in this
which conforr

There are twq

2441 St

Static tests of
accomplisheg

It may not be
manufacturer

Static tests a
There are twq

- The static tg
reconstructed
when the refe

- The static tg
of the sampl¢g
shall not be 13

2.4.4.2 Dy

Dynamic test
output of the
13818-2, and
underflow or

2.4.4.3 Sy

This subclaus

Lise, except where stated otherwise, the term 'bitstream' means compliant ISO/IEC 13818 vi
document), that has the profile_and_level_indication corresponding to the profile-and=level
hance of the decoder is considered.

types of tests for decoders: static tests and dynamic tests.

Atic tests

a video decoder requires testing of the reconstructed samples. This, subclause will explain
when the reconstructed samples at the output of the decoding process are available.

possible to perform this type of test with a production decoderCAnthat case this test should
during the design and development phase.

e used for testing the arithmetic accuracy used in the déeoding process.
sorts of static tests.

sts that do not involve the use of IDCT, in which case the test will check that the values of tf
by the decoder under test shall be identical to the values of the samples reconstructed by {
rence frames used by both decoders are numerically identical.

sts that involve the use of IDCT, in which*case the test will check that the peak absolute err
s reconstructed by the decoder undertest and the values of the samples reconstructed by t
irger than 2 when the reference frames used by both decoders are numerically identical.

namic tests

Hecoder's reconstructed samples to the display process conforms to the specification of sub
to verify that the-decoder buffer (as defined by Annex C of ISO/IEC 13818-2, VBV specific
bverflow when,the/bits are delivered at the proper rate.

ecification of the test bitstreams

e provides the list of specifications that are used to produce the bitstream test suites for tes

e samples

5 are applied to check that all the reconstructed samples are output to the display process ahd that tie timing of
clause 7.12 of ISO/IE(

tion) does not

ing decoder

compliance.

Not all the decoder requirements are covered by these tests, but tests for the most fundamental decoder requirements are

believed to be covered by this test suite specification. These tests include :

1. General static tests:

Bitstr

eams using all the possible coding options permitted by ISO/IEC 13818-2.

2. Memory bandwidth dynamic tests:

Bitstreams with all macroblocks predicted with average (bi-directional) prediction or dual-prime, with half-sample

interpolation in both the horizontal and vertical directions, for both the luminance and chrominance blocks if possible,

using smallest possible prediction blocks and accessing as many different samples of the reference pictures as

possi

ble.

3. VLC/FLC decoding static tests:

Bitstream using all the possible events within a table.
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4. Bits and Symbol distribution (burst) dynamic tests:

Bitstream containing very irregular distribution of bits or symbols.
5. ISO/IEC 11172-2 compatibility tests:

ISO/IEC 11172-2 Bitstreams.

To test a decoder for conformance with regard to a particular profile-and-level combination, a bitstream test suite can be mac
according to this specification. Each bitstream of the test suite must have its profile_and_level_indication correspbeading to
profile-and-level combination considered for the decoder, and must be fully compliant with ISO/IEC 13818-2, or with ISO/IEC

11172-2 when specified.

When a bitstream requires the use of an option or parameter value not permitted with the profile-and-level combination
considered (e.g., B-pictures in the case of Simple Profile at Main Level), the test bitstream must be omitted from the bitstrea

test suite.

All the bitsfreams in the test suite must be such that the output of the non-saturated integer numbegpgthematical IDCT f’ (x,
y), as defined in Annex A of ISO/IEC 13818-2, has values within the range [-384, 383] for each.coded block.

A set of tegt bitstreams constructed according to those specifications is provided in the electronic file d|rectory “bitstreams
that forms pn integral part of this part of 13818. These bitstreams constitute normative test.suites that must be fysed to veri
conformange of decoders. The test suites are described in 2.4.4.6.

24431 Test bitstream #1

Specificatiprt A series of consecutive frame B-pictures with all macroblocks-using bi-directional field-based prediction.
Luminancg sample rate and bitrate are the maximum allowed for the profile~and-level combidatfesampl¢ interpolation

in both thelhorizontal and vertical directions, for all luminance and chrominance blocks.

Functional|stage prediction bandwidth

Purpose Check that the decoder handles the worst case of prediction bandwidth. Field-based predictjon in frame pictures

have the Igrgest prediction bandwidth overhead. Picture buffers.organized as frames (interleaved fields

) and macroblocks

stored in cpntiguous address page segments would have the'greatest penalty. Effective filtered block gize is 16x8.
2.4.4.3.2 Test bitstream #2
Specificatiprt A bitstream with a B-picture as large as the maximum vbv_buffer_size allowed for the prpfile-and-level

combinatio
allowed for

Functional
Purpose (
decoder of]
2.4.4.3.3

Specificati
rate and bi
both the hd

Functional

n, using long VLC's (not via escapes)as much as possible. Luminance sample rate and bit
the profile-and-level combination(

stage VLD
heck that decoder workstin'this situation. A large B-picture located after several smaller cod
f guard.

Test bitstream #3

b A series.0f-‘consecutive frame P-pictures with all macroblocks using dual-prime predictio

rizontalhand vertical directions, for both luminance and chrominance blocks.

stage-/prediction bandwidth

ate are the maximum

ed pictures can catch

N. Luminance sample

rate are the.maximum allowed for the profile-and-level combindfiaximize number ohalf-sample prediction in

Purpose Check-that-thedecoder-handtes-the-worstcaseof predictionbandwidth—Predictionbandwid
this mode due to the small block sizes and two prediction sources.

24434

Test bitstream #4

Specificatiornt A bitstream with all macroblock_type transitions in frame and field pictures.

Functional

stage parser

Purpose Check that decoder handles all scenarios in parsing tree.

24435

Test bitstream #5

h is at a maximum in

Specification A bitstream where every slice contains only one macroblock, and where intra_slice_bit is present in every slice
Luminance sample rate and bitrate are the maximum allowed for the profile-and-level combination.
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Functional stage VLD and parser

© ISO/IEC

Purpose Check that decoder handles bitstreams with very short slices. CPU-oriented designs have large overhead for each
slice and macroblock header.

2.4.4.3.6

Test bitstream #6

Specification A bitstream with many different combinations of values for top_field_first, repeat _first_field, alternate_scan,
intra_vlc_format, picture_structure, concealment_motion_vectors, intra_dc_precision, f_codes, q_scale_type,
progressive_frame, frame_pred_frame_dct, variable numbers of consecutive coded B-frames, coded P-frames and coded I-
frames, with some coded I-frames in the form of “I-P field-pictures”, with downloaded quantization weighting matrices.
Ideally the bitstream should contain all possible legal combinations. Various syntax switches are toggled from picture-to-

picture.

Functional stqage parser and control

Purpose Chg

2.4.4.3.7

Specification
remaining ma
for the profile
directions, lu

Functional stage VLD and prediction bandwidth

Purpose DR

(whole picturg) for DRAM bandwidth

2.4.4.3.8

Specification

Functional stqage parser ; IDCT accuracy

Purpose Tes

2.4.4.3.9
This test has

2.4.4.3.10

Specification
coefficients. H
of half-sampl
for each pred
of 4:2:0 framg

Functional staqge MCP

Purpose Chd

ck that decoder handle all scenarios.

Test bitstream #7

A bitstream with simultaneous burst of coded bits and maximum bandwidth-dual-prime MC
croblocks outside the burst with Dual Prime MC. Luminance sample rate and bitrate are the

hinance and chrominance blocks.

AM is shared by VLD, MCP, and Display functions. This combination presents the longest s

Test bitstream #8

All possible VLC’s symbols and IDCT mismatch.xMismatch and saturation.

t that decoders has included the complete VLC tables and implements mismatch control.

Test bitstream #9

been removed from the test sujte-specification.

Test bitstream #10

Bitstream with only.intta’macroblocks using only the DC coefficient and predicted macroblg
Reconstructed motion‘vectors used for predicting both luminance and chrominance have all
e and full-samplé values, both for the horizontal and the vertical coordinates, and all those ¢
ction mode in'both frame and field pictures, and with both interlaced and progressive chron
pictures.

followed by
maximum allowed

and-level combinatiorMaximize number of half-sample predictions in both the horizontal andl vertical

Istainable period

cks having no DCT
possible combinations
pbmbinatidns are use
a format in the case

ck’that decoder implements motion compensation stages with full accuracy in all cases. EX

reconstructio

cept for

p of'Intra DC blocks, the test does not involve other decoder functions such as IDCT. inverse¢ quantization and

mismatch control. When a static decoder test is performed using the static test technique described in this document, the
decoder under test shall reconstruct samples identical to those reconstructed by a reference decoder for all predicted

macroblocks.

24.43.11

Test bitstream #11

Specification Flat distribution of VLC events (worst case for constant rate symbolic VLD’s) on B and P pictures. Luminance
sample rate and bitrate are the maximum allowed for the profile-and-level combination.

Functional stage VLD

Purpose Check that decoder does not rely on statistically low count of symbols over global areas to meet real-time

constraints.
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2.4.4.3.12 Test bitstream #12

Specification Bursty case for number of bits per macroblock with different burst location within picture (top, bottom),
followed Bi-directional macroblocks. All motion vectors with half-sample components. Macroblocks outside the burst
concentration have all bi-directional prediction. Luminance sample rate and bitrate are the maximum allowed for the profile-
and-level combinationHalf-sample in both the horizontal and vertical directions, luminance and chrominance blocks.
Maximize number of prediction blocks required to reconstruct a macroblock.

Functional stage VLD and prediction bandwidth

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

2.4.4.3.13 Test bitstream #13

Specificatipr—A-series-ef-conseettive-Held-coded-P-picturesat-macroblocks-using-Buat-Primepredigtion. As many half-

sample components as possible in both the horizontal and vertical directions, luminance and chromirnanhce blocks. Luminanc
sample ratg and bitrate are the maximum allowed for the profile-and-level combination. Maximizernumniber of prediction blocl
required to| reconstruct a macroblock.

Functionallstage prediction bandwidth

Purpose Check that decoder handles largest prediction bandwidth with field-coded P-pictures. This tgst is somehow similar
to Test bitdtream #3, except that it uses field-pictures with Dual Prime.

2.4.4.3.14 Test bitstream #14

Specificatiprt A bitstream with a series of consecutive Field coded B-pictures with 16x8 bi-directional rhacroblock motion
compensation. Sequence contains many consecutive B pictures. Luminance sample rate and bitrate afe the maximum allowe
for the profile-and-level combinatiortJse half-sample prediction in boththe horizontal and vertical directjons, for all
luminance fand chrominance blocks. Maximize number of predictién blocks required to reconstruct a mjacroblock.

Functionallstage prediction bandwidth
Purpose Check that decoder can cope with this case of worst case bandwidth. This test is somehow gimilar to Test bitstrea
#1, except|that it uses field-pictures.

2.4.4.3.1p Test bitstream #15

Specificatiprt Bitstream with R/P bits worth of extra_bit_slice in picture. Luminance sample rate and hjtrate are the
maximum g@llowed for the profile-and-level cambination.

Functionallstage Parser

Purpose Check that decoder is capable of handling a large number of bits concentrated in the extra bt slice loop.

2.4.4.3.1p Test bitstream #16

Specificatiprt ISO/IEC 11172-2 (MPEG-1) constrained parameter bitstream. Luminance sample rate and bitrate are the
maximum @llowed for MPEG-1 constrained parameter bitstream.

Functional|stage .gverall

Purpose Check that decoder can decode MPEG-1 constrained bitstreams.

2.4.4.3.17 Testhitstream #17

This test has been removed from the test suite specification.

2.4.4.3.18 Test bitstream #18

Specification Low delay sequence with skipped pictures. Luminance sample rate and bitrate are the maximum allowed for
the profile-and-level combination.

Functional stage controller

Purpose Check that decoder is capable of decoding low delay mode and knows how to recognize and deal with skipped
pictures and buffer underflows in the VBV model.
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2.4.4.3.19 Test bitstream #19

Specification A bitstream implementing a test close to the IEEE 1180 IDCT mismatch test, to test the decoder's IDCT
statistical accuracy. Can be done using P-pictures with a flat custom quantization matrix with all 16, and a quant&ef stepsiz
0.5. Use whatever number of frames are required to satisfy statistic count. Note that because of saturation in [0e&55], the t
cannot emulate exactly the IEEE 1180 IDCT test.

Functional stage IDCT

Purpose Check IDCT decoder accuracy. This is not a drift test since all macroblocks are of type Intra.

2.4.4.3.20 Test bitstream #20

Restriction: Only for profile-and-level combinations supporting SNR scalability:

Specification [ Maximum VLD bandwidth on both layers (base and enhancement) with burst of escape eogles, bursts of short
VLC's and maximum buffer size on both layers Luminance sample rate and bitrate are the maximum @ljoyved for the profile-
and-level conpbination.

Functional stage test of parser(s)
Purpose Tegt of the maximum VLD bandwidth on both layers (base and enhancement) with*burst of esc@pe codes, bursts of
short VLC'’s and maximum buffer size on both layers. Some designs may not be able to handle both layers
2.4.4.3.21 Test bitstream #21

Restriction: Only for profile-and-level combinations supporting SNR scalability:

Specification| Skipped macroblocks on base layer, on enhancement layer, ‘arnd on both layers together. Test of the DCT type
in the enhandement layer while macroblocks are skipped in the base layer: Luminance sample rate and bitrate are the maximu
allowed for thie profile-and-level combination.

Functional stage test of parser

Purpose Tegt of skipped MB'’s on base layer, on enhancementlayer, and on both layers together. Test ¢f the DCT type in the
enhancement layer while macroblocks are skipped in the base layer. Sloppy decoders may not be able tp handle skipped
macroblocks |n one of the layers.

2.4.4.3.22 Test bitstream #22

Restriction: Qnly for profile-and-level combinations supporting SNR scalability:

Specification | Different weighting matrices¢ different scanning on the two layers. Luminance sample rate and bitrate are the
maximum allgwed for the profile-and-levelcombination.

Functional stage test of decoder
Purpose Tesgt of different weighting matrices, different scanning on the two layers. Sloppy decoders may|not be able to handle
different weighting matrices,ok.scanning order.

2.4.4.3.23 Test-bitstream #23

Restriction: Only ferprofile-and-level combinations supporting Spatial scalability:

Specificatior| Al macroblock transmons in enhancement Iayer all pOSSIb|e VLC symbols in enhancemen layer, and all cases
N (interlace to
interlace, interlace to progresswe progressive to interlace, etc) all Welght code tables, regions with spatial pnédiction o

Functional stage static test of spatially scalable decoder

Purpose Test of all macroblock transitions in enhancement layer, all possible VLC symbols in enhancement layer, and all
cases of motion vector updating. Sloppy decoders may not be able to handle all possible cases.

2.4.4.3.24 Test bitstream #24

Restriction: Only for profile-and-level combinations supporting Spatial scalability:

Specification Different numbers of consecutive |, P and B frames in base and enhancement layer, spatial prediction based on
the second most recently decoded base layer picture, mixing frame and field pictures, 2:1 upsampling in both directions.

Functional stage static test of spatially scalable decoder
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Purpose Test that decoder can cope with different numbers of consecutive I, P and B frames in base and enhancement laye
test that decoder handles properly spatial predictions based on the second most recently decoded base layer picture, test th
decoder handles properly mixed frame and field pictures.

2.4.4.3.25 Test bitstream #25

Specification Bitstream causing maximum saturation of the inverse quantization by creating the greatest amplitude
combinations of macroblock quantization (code 31), visual weighting matrix (value 255), and DCT coefficient (value -2047 or
2047).

Functional stage inverse quantization

Purpose Test that decoder implements properly the saturation of the inverse quantization (before the mismatch control).

2.4.4.3.2b Test bitstream #26

Specificatipn Bitstream causing large positive sample domain coefficients fy][X] (e.g., 255) added\to large predicted values
pIvl[X] (e.g|, 255), or large negative sample domain coefficients fly][x] (e.g., -256) added to small‘predi¢ted values p[y][x]

(e.g., 0).

Functional|stage addition of the output of IDCT fly][x] to the predicted values p[y][x] and saturation ofthe result to the
range [0, 255].

Purpose Tlest that decoder implements properly the addition of the output of IDCT f[y][x] to the predicted values p[y][x] and
saturation pf the result to the range [0, 255].
2.4.4.3.2) Test bitstream #27

Specificatiprt A bitstream with 16 bytes "extra_information_slice" in slice headers, and groups of 4096 bit of reserved and
compatibldg extensions.

Functionallstage parser (discarding of reserved data).

Purpose Test that decoder implements correctly parsing and discarding of certain types of reserved dfta (to ensure forward
compatibility with future extensions of the standard), at least when a reasonable amount of those resernved data are present.

2.4.4.3.2B Test bitstream #28
Specificatiprt A bitstream with zero byte stuffing

« In the firs} half of the bitstream: at one of the legal positions in the bitstream, there will be at least 0,9*VBV_baiffer_si
worth of zgro bit stuffing.

* In the sefond half of the bitstreamy.there will be in each picture, at a legal position, between R/P and|0,9*R/Ruffiang bit st
(R=maximyim bit rate of the bitstream ; 1/P=time between two consecutive pictures).

Functional|stage parser (discarding of stuffing).

Purpose Tlest that decoder.is capable of discarding stuffing in the worst case (almost a full VBV worth|of stuffing).

2.4.4.3.2P Test bitstream #29

Specificatiprt A bitstream with frame pictures, with motion vectors that are as large as permitted by thg profile-and-level
combination.

Functional stage reconstruction of motion vectors, MCP, control

Purpose Check that decoder implements motion compensation properly when motion vectors are very large.

2.4.4.3.30 Test bitstream #30

Specificatiort A bitstream with quantizer matrices (intra and non-intra, and if permitted, chroma matrices too). Matrices are
not symmetrical (e.g., matrix coefficients are random numbers in the range [1, 255]). If permitted, use of both scarsing orde

Functional stage quantizer matrix download, matrix scanning.

Purpose Check that decoder can download properly quantizer matrices and that it uses of correct scanning of the matrices {
not transposed).
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Test bitstream #31
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Specification An ISO/IEC 11172-2 bitstream with D-pictures only, with constrained_parameter_flag = 0, frame size, bitrate
and vbv_buffer_size set to the maximum allowed by the profile-and-level combination of the decoder.

Functional stage overall

Purpose Check that decoder can decode ISO/IEC 11172-2 bitstreams with D-picture only, with parameters in the range

supported by

2.4.4.3.32

the profile-and-level combination of the decoder.

Test bitstream #32

Specificationt An ISO/IEC 11172-2 bitstream with constrained_parameter_flag = 1 and horizontal_size = 768.

Functional stage overall

Purpose Chd
.horizontal_si

2.4.4.3.33

Specification
different from

ck that decoder can decode ISO/IEC 11172-2 constrained parameter bitstreams with them|
e allowed when constrained_parameter_flag = 1.

Test bitstream #33

An ISO/IEC 11172-2 bitstream with constrained_parameter_flag = 1, vertical, Size > 480 lin
‘25Hz’.

Functional stage overall

Purpose Chég
frame_rate di
ISO/IEC 1117

2.4.4.3.34

Specification
Annex A of IS
decoder unds
bitstream can

Functional stage

Purpose Chd
for a complia
values within
IDCT specific

ck that decoder can decode ISO/IEC 11172-2 constrained parameter bitstreams vertical_si
fferent from ‘25Hz’ (this combination is not allowed in some prefile<and-level combinations, &
2-2 constrained parameter bitstreams, as long as horizontal_size is small enough).

Test bitstream #34

A bitstream in which the output of the non-saturated integer number mathematical IDCT f’
O/IEC 13818-2, has large absolute values but values within the range [-384, 383] for each
r test uses the same IDCT for decoding ISO/IE€11172-2 and ISO/IEC 13818-2 bitstreamg
be implemented as an ISO/IEC 11172-2 caenstrained parameter bitstream.

IDCT

ck that IDCT decoder accuracy meets the requirements defined in Annex A of ISO/IEC 138
nt decoder shall be less or equaktoithan 2 when decoding this bitstream. Note that for block
the range [-300, 300], decoders that have a peak error larger than 1 may not be compliant
ation.

2.4.4.4 Implementation of the static test

For each bits

The bitstrean
stored for futu

The bitstrean

Before decod

ream of the test(suite, the following operations are performed.

is decoded, by the decoder under test. All the samples reconstructed by the decoder unde
re use.

is then'decoded by the reference decoder as follows:

AxXimum

es and frame_rate

ze > 480 lines and
ut is allowed for

X, Y), as defined in
coded block. If
, then this test

18-2. The peak error
s whera@$’ (x,y) h
vith the IEEE 1180

r test are captured an

ngleach P- or B-picture, the frame buffers of the reference decoder are initialized with the r

bconstructed samples

captured fron

thedecoder under test that correspond tothose Teferernce frames:

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

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

This methodology guarantees that there cannot be accumulations of errors, and that the difference observed for each sample

only involves
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[BJ-+>[S]=-> (+) ~{Cl-—-----> [O]

| Decoder under test

[l\l/ICP]<--[R]
e

[MCP]<--[e] Reference Decoder
I

818-4:1998(E)

B: test
S: deco
MCP: mq
R: refer
O: outp
C: clipp
U: curre

Note: R is K

2445

The dynani
and a disp
fields or frg
may be ca
output of th
video decd

The testin
ISO/IEC 11
output of a

|
~>[Sf~>() —CF——>[0]

itstream

ding processing units ISO/IEC 13818-2 clauses 7.2t0 7.5
tion compensation unit (ISO/IEC 13818-2 clause 7.6)
ence frame

Lit of decoder (reconstructed samples)

ng stage [0,+255]
nt frame
ept identical in both the Reference and Test Decoders.

Figure 1 — Frame buffer intercept method

mplementation of the dynamic test

ic test is often easier to perform on the completexdecoder system, which includes a system
ay process. It is possible to record the output 6f\the display process and to check that disp
mes are correct. However, since the displaygprocess is not within the normative scope of IS
bes where the output of the display process is wrong even though the video decoder is com
e video decoder itself (before the display‘process) must be captured in order to perform the
der.

Cludes verifying that the output of the decoding process matches exactly the specification of

5 decoder, a video dec
Ay order &nd timing o
bO/IEC 13818-2, there
pliant. In this case, the
dynamic tests on the

subclause 7.12 of

818-2, both in terms of sequence of events and in terms of timing between events, the evenfs considered being tf

reconstructed field or frame-by the decoder to the display process.

interlaced

rame with top_field first equals to zero must be the bottom field), and that fields or frames t

In particujr the field or frame order and timing shall be correct, field parity must be accurate (e.g. the

repeated

2.4.4.6

In order fo
decoder sH
bitstreams

e indeed repeated at the output of the decoding process.

Decoder . conformance

a decoder of a particular profile-and-level to claim compliance to the standard described b)
all pass successfully both the static test defined in 2.4.5.1 and the dynamic test defined in 2
of\the normative test suite specified for testing decoders of this particular profile-and-level.

irst ougdut field
hat are catged as bei

y this document, the
.4.5.2 with all the

The normative test suites for each profile-and-level combination are defined by Table 2-1. The test suite for a particular
profile-and-level combination is the list of bitstreams that are marked with an ‘x’ in the column corresponding to that profile
and-level combination. In Table 2-1, “test bitstream directory” is the name of the directory that contains the test (itstream
associated data) in the electronic file directory “Test bitstreams”. Bitstream specification # indicates the test bitstream
specification used for each bitstream. Note that at the time of publication of this specification, the test suites abttie elect
file directory “bitstreams” do not contain any bitstream corresponding to specifications #15, #19, #25, #26 and #33.

When the test suite for a profile-and-level combination does not include any bitstream of this same profile-and-levtl, itis n
possible to test adequately compliance to the standard for decoders of that profile-and-level. At this time this staiddard prov
no adequate tests to verify compliance of decoders of the following profile-and-level: HP@HL, HP@H-14, HP@ML,

SNR@LL,

MP@HL, MP@H-14, MP@LL.
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Table 2-1
Normative test suite for HP@H
Normative test suite for HP@H-14
Normative test suite for HP@M|
Normative test suite for Spt@H-14
Normative test suite for SNR@M|
Normative test suite for SNR@L|
Normative test suite for MP@H|
Normative test suite for MP@H-14
Normative test suite for MP@ML
Normative test suite for MP@LL
Normative test suite for SP@ML
Normative test suite for 4:2:2@ML
Profile-and-level of the bitstreamn
Bitstream specification #
test bitgtream directory

30| tcela/tgela-16-matrices 11172-2 [ x| x| x| x| x| x| x| x]|x]|x]|x]|x
31| tcela/tdela-18-d-pict 11172-2 [ x| x| x| x| x| x| x| x| x]| x| x}].%
34| compcpre/ccml 11172-2 | x| x| x| x| x| x| x| x| x| x]x]x
32| tcela/tgela-19-wide 11172-2 | x| x| x| x| x| x| x| x| x| x]x]|x
3 | toshibg/toshiba_DPall-0 SP@ML | x| x X| x| x| x| x| xp&| x| x
3 | nokia/nokia6 SP@ML x| x X| x| x| x| xd™>\x]|x]|x
3 | nokia/nokia_7 SP@ML X | x X | x| x| x| x| x| x| x
3 | tcela/tcgla-14-bff-dp SP@ML | x| x X| x| x [ X% x| x|x]|x
7 | ibm/ibnp-bw-v3 SP@ML X | x X| x xS x| x| x] x| x
13| tcelal/tdela-8-fp-dp SP@ML | x| x XXX [ x| x| x| x|x]|x
13| tcelal/tdela-9-fp-dp SP@ML | x| x XgX | x [ x| x| x| x| x]|x
16 | mei/MHEI.stream16v2 SP@ML | x| x XM X[ x| x| x| x|x]|x]x
16| mei/MHgl.stream16.long SP@ML | x| X X| x| x| x| x|x|x]x]|x
18| ntr/ntr_|skipped_v3 SP@ML | x |\ X x| x|[x|x|x|x|x]|x
27| teracomp/teracom_vic4 SP@ML | x| % X x| x|[x|x|x|x|x]|x
28| tcela/tgela-15-stuffing SP@ML. )X | x X x| x|[x|x|x|x|x]|x
29| tcelal/tgela-17-dots SP@MEN | x| x X x| x| x| x|[x|x]x]|x
1 | gilgi4 MP@ML X X x| x| x| x|x|x|x]|x
1 | qgi/gi6 MP@ML X X| x| x| x| x|x|x]x]|x
1 | gi/gi from tape MP@ML | x X[ x| x| x|[x]|x|x]|x]|x
1 | qgilgi7 MP@ML X X| x| x| x| x|x|x]x]|x
1 | gi/gi 9 MP@ML X X| x| x| x| x|x|x]x]|x
1 | ti/Tl cq 2 MP@ML X X| x| x| x| x|x|x]x]|x
2 | tceh/tcgh_conf2 MP@ML | x X x| x| x| x|x|x|x]|x
2 | mei/mdi.2conftest.4f MP@ML | x X x| x| x| x|x|x]|x]x
2 | mei/mdi.2conftest.60f.new MP@ML | x X[ x| x| x| x| x|x]|x]|x
4 | tek/Tel-5.2 MP@ML X X[ x| x| x| x| x|x]|x]|x
4 | tek/TeK-5-lang MP@ML | x X x| x| x|x|x|x|x]|x
5 | tcela/tcelagb-slices MP@ML | x X| x| x| x| x|[x|x]x]|x
5 | tcela/tceta=7-stices MP@NME—TX XX XXX X[ XXX
6 | sony/sony-ctl MP@ML | x X x| x| x|x|x|x|x]|x
6 | sony/sony-ct2 MP@ML | x X x| x| x|x|x|x|x]|x
6 | sony/sony-ct3 MP@ML | x X x| x| x|x|x|x|x]|x
6 | sony/sony-ct4 MP@ML | x X x| x|[x|x|x|x|x]|x
8 | att/att mismatch MP@ML | x X| x| x| x| x|[x|x]x]|x
8 | teracom/teracom_vic4 MP@ML | x X x| x|[x|x|x|x|x]|x
10| ccett/mcplOccett MP@ML | x X| x| x| x| x|[x|x]x]|x
11| lep/bits_conf lep 11 MP@ML | x X x| x| x| x|x|x|x]|x
12| hhi/hhi_burst_short MP@ML | x X x| x| x| x|x|x|x]|x
12| hhi/hhi_burst_long MP@ML | x X| x| x| x| x|x|x]x]|x
14| tcelaltcela-10-killer MP@ML | x X| x| x| x| x|[x|x]x]|x
23] tcehltceh_conf23.v2 __Spt@H-14 X X | x
24| hhi/hhi_spat23 _Spt@H-14 X x| x

52

© ISO/IEC


https://iecnorm.com/api/?name=4d72b5e464725f1367dcc2505c1fc4a7

© ISO/IEC

ISO/IEC 13818-4:1998(E)

20| tceh/tceh25 conf SNR@ML

22| hhi/hhi22_snr SNR@ML

21| tifti 21 SNR@ML

2 | Tek6-422-bigBpic 4:2:2@ML | x
2 | Tek6-422-bigBpic-long 4:2:2@ML | x
5 | Tek7-422-smallSlices 4:2:2@ML| x
5 | Tek7-422-smallSlices-long 4:2:2@ML| x
14| Tek8-422-16x8inBpics 4:2:2@ML| x
14| Tek8-422-16x8inBpics-long 4:2:2@ML| x
11| Tek9-422-uniformVLC 4:2.2@ML | x
11| Tek9-422-uniformVLC-long 4:2:2@ML | x
7 | ibm_dp_intra_422 4:2:2@ML | x
1 | sony 422 d0T-1 427 2OMETX
3 | sony 422 id03-1 4:2:2@ML| x
13| sony 422 id13-1 4:2:2@ML| x
12| hhi_purst 422 short 4:2:2@ML| x
12| hhi_purst 422 long 4:2:2@ML| x

Successfu

test is compliant, i.e. that it does indeed meet all the requirements specified in ISO/IEC 13818-2.

Additional

2.45 Cpnformance of scalable bitstreams and decoders

This subclause contains additional information to clarify the compliance assessment procedure for prof
combinatigns that include any of the scalable video coding methods that are defined in 7.7 to 7.11 of |9
be seen ad a supplement to the preceding part of 2.4 of this specification.

Scalable v

encoders gnd decoders to generate and decode theniy respectively.

Some prof
bitstreams

The asses
detailed in

the scalable hierarchy must be noted:

The term "hitstream' now refers.to.one out of a set of ISO/IEC 13818 video bitstreams forming a scalab

bitstreams

The term '@¢ncoder' now refers to a ISO/IEC 13818 video encoder defined as a process that generates
ISO/IEC 13818 video bitstreams.

The term 'decoder. now refers to a ISO/IEC 13818 video decoder, i.e., an embodiment of the decoding

scalable hi

2451

ly passing the conformance tests defined in this document only provides a.strong presumpti

deo coding involves a plurality of video bitstreams forming a scalable hierarchy of bitstream

and the associated decoders.

Ement of the compliance of scalable video bitstream hierarchies and corresponding decoder
the preceding part of 2.4. However a couple of differences, related to the presence of a plu

erarchy.of bitstreams as specified by ISO/IEC 13818-2.

ests may be necessary to check more thoroughly that a decoder.implements properly all thd
in ISO/IEC|13818-2.

bn that the decoder ur

e requirements specifi

ile-and-level
BO/IEC 13818-2. ltis

5 and the appropriate

les-and-level combinations in clause;8f ISO/IEC 13818-2 define requirements for such scalable hierarchies of

5 is generally done as
ality of bitstreams in

le hierarchy of
a scalable hierarchy c

process for decoding

peftinition of scalable video bitstream hierarchy compliance

In a compliant scalable hierarchy of bitstreams each individual bitstream shall be compliant (as defined in 2.4.2) s its profi
and-level as specified in the sequence_extension() of the bitstream. Furthermore, the individual bitstreams of a scalable
hierarchy shall meet additional (stricter) constraints defined in clause 8 of ISO/IEC 13818-2 for scalable profile-and-level
combinations.

24511

Requirements and restrictions related to profile-and-level

A compliant bitstream with a profile-and-level indication as specified in its sequence_extension() in conjunction with the
associated (compliant) lower layer bitstream(s) of this scalable hierarchy shall be decodable by any compliant ISO/IEC 1381
video decoder that supports this profile-and-level combination.
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2.45.1.2

245121

Encoder requirements and recommendations

Encoder requirements

© ISO/IEC

The requirements detailed in 2.4.2.3 must be met for each individual bitstreams of the scalable hierarchy generated by an

encoder.

245122

Encoder recommendations

It is strongly recommended that scalable video encoders capable of producing P-pictures implement Note 2 of subclause 7.4.4
of ISO/IEC 13818-2 in each layer of the ordered set of bitstreams.

It is also strongly recommended that the temporal interval between frames using the same value for temporal_reference be as
large as possible, so that ambiguities in the synchronisation of the bitstreams of a scalable hierarchy is unlikely when the

hierarchy is n

2452 Pr

When testing
decoder doeg

Constraint

Additional
sequence]

2.4.5.3 Dg

When a deco|
associated lo
respective pr

Any profile-and-level combination, options and parameter values that are allowed for the lower layer bitst

the definition

2454 Pr

Tests of the s
its lower laye
input for a sp

Note that the
bitstreams co
according to

24541

Dynamic test
correct.

Ot embedded N a Systems multiplex according to 1ISO/TEC 13818-1 (MPEG-Z Systems).

pcedure for testing bitstream compliance

the compliance of a bitstream that is member of a scalable hierarchy, the conforniance test
not violate the following two sets of constraints.

s corresponding to the profile-and-level as specified in the sequence_extension() of the bits

constraints for the bitstream under test as given in the definition of the profile-and-level as g
| extension() of the other layer bitstreams of the scalable hierarchy.

pfinition of video decoder compliance

der claims to be compliant with a given scalable profilesand-level, the embedded decoder(s

bfile-and-level combination(s).

of the given profile-and-level of the decoderunder test must be supported.

pcedure to test decoder compliance

calable functionalities of a decoder always involve the decoding of a bitstream from a scala
bitstream(s), unless the basg layer bitstream or any applicable non-scalable test bitstream
beific test.

test of a scalable decoder not only includes decoding of scalable hierarchies of bitstreams |

Clause 8.

Dynamic'tests

5 of a sealable decoder shall also check that the timing relation between the bitstreams of a

shall verify that the

ream under test.

pecified in the

that decode the

ver layer bitstream(s) of a scalable bitstream hierarchy-shall pass the conformance test corfespondiing to its (the

eam(s) according to

ble hieraradny includ
is the only decoder

ut alscabfanon-scal

nforming to those profile-and-level indications that must also be decodable by the scalable decoder under test

scalable hierarchy i

24542

acificatinn nf tha tact hitctraamec
OUTTTULALTU LY s JL TtJlreta ~J

LI~ TC—T T

[al
| 54

To test the compliance of a decoder of a profile-and-level allowing scalable coding, it is necessary to generate scalable
hierarchies of bitstreams. The test bitstreams of the normative test suites provided for testing scalable profiles ale individu
video bitstreams. However it is necessary to multiplex these bitstreams according to ISO/IEC 13818-1 (MPEG-2 Systems) to
unambiguously convey the necessary timing information to the decoder. This simple exercise is left to the reader who is
advised to study carefully ISO/IEC 13818-1 before generating a multiplexed bitstream.

24543

Implementation of the static test for SNR scalability

In the case of SNR scalability, the frame buffer intercept method as detailed in 2.4.5.4 shall be applied with a badatayer an
enhancement layer bitstream instead of one input bitstream B. The decoding process S of the figure in 2.4.5.4 decodes the twi

bitstreams ac
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24544 Implementation of the static test for spatial scalability

In case of spatial scalability, the frame buffer intercept method as detailed in 2.4.5.4 shall be applied also to the spatial
reference frames (i.e. the output frames of the lower layer decoder).

More precisely this means:

All bitstreams of the scalable hierarchy are decoded by the decoder under test. All the samples reconstructed by the decode
under test, including the samples reconstructed from decoding the lower layer bitstream(s), that are used for spatml predictio
are captured and stored for future use.

The compliance of the embedded lower layer decoder must be tested first, as described in 2.4.5. Assuming a compliant
embedded lower layer decoder within the decoder under test, now the upper layer bitstream is decoded by the reference
decoder as follows:

Before dedoding each P-or B-pIiCcIUNE, the frame buTfers for temporal prediction reference frames i e reference decoder al
initialized with the reconstructed samples captured from the decoder under test that correspond tocthioge reference frames.

Additionally the frame buffer for the spatial prediction reference frame of the reference decoderlis initialized from the
reconstrucfed samples corresponding to this reference frame and captured from the embedded lower lpyer decoder within th
decoder under test.

24545 Implementation of the dynamic test

A dynamic|test of a scalable decoder should be done using a complete decoder system, which includes a systems decoder,
video decader and a display process. This is to assure a proper timing relation.between the bitstreams| of a scalaltle hierarct
be decodef.
2.5 Audio
This subcluse describes tests to verify audio bitstream conformance. These tests are applied to audip bitstreams that are

known to be free of errors caused by transmission. For each'test the condition or conditions that must|be satisfiedsire given

well as the|prerequisites or conditions in which the test can*be applied. Note that the application of thgse testsreaugiires pa
of the bitstfeam to the appropriate levels.

2.5.1 Aupdio bitstreams

Audio encgders may apply restrictions to.the following parameters of audio bitstreams (see ISO/IEC 13818-3):

2.5.1.1 Extension of ISO/IEC 11172-3 audio coding to lower sampling frequencies

a) layer

b) bitrate” index

C) sampling_frequency

d) mode

e) mode_extension

f) emphasis

Q) generation of crc_check

h) value of fixed bitrate when coding in free format mode.
i) generation of ancillary data

2.5.1.2 Low bit rate coding of Multichannel Audio

a) layer

b) bitrate_index

c) sampling_frequency

d) mode in MPEG-1 header

e) center, surround and LFE in MC-header
f) mode extension in MPEG-1 header

o)) emphasis

h) generation of mpegl_error_check
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i) value of fixed bitrate when coding in free format mode
)] generation of mpegl_ancillary data and ext_ancillary_data
k) use and length of extension stream

) dematrix procedure

m) no_of _multi_lingual_ch

n) multi_lingual_fs

0) multi_lingual_layer

p) n_ad_bytes

q) mc_prediction_on

r delay_comp

S) prediction order (predsi)

© ISO/IEC

The use of hi
bitstreams.

2.5.2 Aud

2.5.2.1 EX

25211
layer
bitrat
samp

padd
of au
shall
frame

emph

prote|

for Layer I, Il only
t) tc_sbgr_select
u) dyn_cross_on

for Layer Il only
V) seg_list_present

w) dematrix_length, dematrix_select
if seg_list_present, dematrix_length and dematrix_select and the'rélated procedures are

channels)

jher order prediction (more than zero-order), and/or delay compensation will limit the editab,

io bitstream tests

tension of ISO/IEC 11172-3 audi@:.coding to lower sampling frequencies

General tests (for all layers)
the Layer field shall not be eneoded with the binary value 00.
b . the bitrate field shall not;be encoded with the binary value 1111.

ling_frequency the sampling frequency field shall not be encoded with the binary value 11.

Hio frames, shall'nrot deviate more than (+0,-1) slot from the value specified in 2.4.2.3 of ISC
apply only ifthe'layer, the bitrate and the sampling frequency do not change in the course o
S.

asisthe*emphasis field shall not be encoded with the binary value 10.

Ctiah: if the protection bit is set to ‘0’, then the correct CRC16 value shall be in the crc_ched

not supported the

Layer 3 encoder will only be able to produce simulcast MC-hitstreams (tc_present == 1 f¢r all audio

lity of the coded

ng: padding shal‘be applied such that the accumulated length of the coded audio frames, after a certain number

/IEC 11172-3. This
f the considered audic

k field

ID: the ID flag shall be set to ‘0'.

25212

Tests on Layer |

allocation: the allocation[sb] or allocation[ch][sb] field shall not be encoded with the binary value 1111.

scale

factor the scalefactor[sb] or scalefactor[ch][sb] field shall not refer to index 63.

samples for the coded representation of subband samples the valid range is from zero up to (nlevels -2), where
nlevels equals the number of levels used for quantization of that sample, that is the coded representation of a sample

shall

not consist of a bitstring with only ‘1’s.

frame length (1) the bit allocation shall be such that the total number of bits for a frame does not exceed the frame
length for Layer I.

frame length (2) for Layer 1 the frame length shall equal the number of slots times the slot size for Layer I.
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2.5.21.3

scalefactor the scalefactor[sb][p] or scalefactor[ch][sb][p] field shall not refer to index 63

Tests on Layer I

samples for un-grouped samples the coded representation of subband samples the valid range is from zero up to
(nlevels -2), where nlevels equals the number of levels used for quantization of that sample, that is the coded
representation of a sample shall not consist of a bitstring with only ‘1's. For grouped samples the range shall be fror
zero up to 26 if nlevels equals 3, from zero up to 124 if nlevels equals 5, and from zero up to 728 if nlevels equals 9.

frame length (1) the bit allocation and the scalefactor select information shall be such that the total number of bits
for a frame does not exceed the frame length for Layer II.

frame length (2) for Layer Il the frame length shall equal the number of slots times the slot size for Layer II.

2.5.2.1.4

paft2_3_length the value encoded in the part2_3_length[gr] or part2_3 length[gr][ch] field ShJi” correspond to the
tothl length of scalefactors and Huffman encoded data.

Taocte an
mNoeJu A\~ 4}

ar 11
~J mr

2y
hu\_y A2 |

table_select the table_select[region][gr] or table_select[region][gr][ch] fields shall be encoded forrectly.

frame_length (1) the Huffman code data shall be such that the total number of-bits for a framg does not exceed the
frame length for Layer Il

frame length (2) for Layer Il the frame length shall equal the number of Slots times the slot sige for Layer Ill.

buffer control: the value of main_data_begin shall comply with the buffer considerations specified in 2.4.3.4 of
ISQ/IEC 11172-3.

2.5.2.2 Low bit rate coding of Multichannel Audio

Due to the|compatibility of ISO/IEC 13818-3 multichannel audio’coding with ISO/IEC 11172-3, ISO/IEC 11172-4 applies to
the MPEG{1 part of the bitstream. Furthermore, the following.tests apply to an ISO/IEC 13818-3 bitstrgam.

25.2.2.1 General Tests (for all layers)
ID: the ID|bit shall be set to ‘1'.
ext_ID_bit] the ext_ID_bit shall be set to ‘0

Table 2-2 gives an overview of the allowed combinations of mode in the MPEG-1 header and the multichannel options in the
mc_heade.

Table 2-2
MPEG-1 MPEG-2 multichannel option
ma@de Center mono/stereq  2nd stereo LFE multilingual
surround programme
mon(l)/dual no no yes no yes
stereo/joint stereo| yes yes yes yes yes

dematrix_procedure: The dematrix_procedure ‘10’ may only occur in 3/1 or in 3/2 configuration.

2.5.2.2.2

tc_allocation: The following combinations of configuration and tc_allocation are not allowed.

Tests on Layer | and Layer I
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configuration forbidden
tc_allocation
3/1 56,7
3/0 or 3/0+2/0 3
2/1 3

If phantom coding is used, the combinations of configuration and tc_allocation in the subband groups 10 and 11 are further
restricted:

C nfignrnfinn forbidden
tc_allocation
3/2 1,2,6,7
31 1,2,56,7
3/Q or 3/0+2/0 1,2,3
22 and 2/1 not applicable
with phantom
coding

dyn_gross_mode The following combinations of configuration and dyn~cross_mode are not allowed.

cgnfiguration forbidden
dyn_cross_mode
3/2 15
3/1 56,7
2/2 56,7

If_scalefactor, scalefactor[mch][sb][p],scalefactor[mich][sb][p] the If_scalefactor and scalefactor[inch][sb][p] and
scalgfactor[mlich][sb][p] fields shall net.refer to index 63.

If_sample[gr], sample[mch,sb,s],.sample[mlich,sb,s], samplecode[mch,sb,gr], samplecode[mich,slp,fi] un-

grouped samples the coded representation of subband samples the valid range is from zero up t¢ (nlevels -2), where
nlevels equals the number of-levels used for quantization of that sample, that is the coded representation of a sample
shall hot consist of a bitstring with only ‘1's. For grouped samples the range shall be from zero up to 26 if nlevels

-1 defined part,
| extension, and the
it the total number of

frame length (3} the number of bits in the MPEG-1 defined part, plus the number of bits in the MPEG-2 header
(‘mc_header()’ field), plus the number of bits in the ‘mpegl_ancillary_data()’ field, if present, shall not exceed the
number of bits in the base frame.

25.2.2.3 Tests on Layer Il

part2_3 length the value encoded in the part2_3_length[gr] or part2_3_length[gr][ch] field shall correspond to the
total length of scalefactors and Huffman encoded data.

table_select the table_select[region][gr] or table_select[region][gr][ch] fields shall be encoded correctly.

frame_length (1) the Huffman code data shall be such that the total number of bits for a frame does not exceed the
frame length for Layer llI.

frame length (2) for Layer Ill the frame length shall equal the number of slots times the slot size for Layer llI.
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frame length (3) the number of bits in the MPEG-1 defined part, plus the number of bits in the MPEG-2 header
(‘mc_header()’ field), plus the number of bits in the ‘mpegl_ancillary_data()’ field, if present, shall not exceed the
number of bits in the base frame.

buffer control: the value of main_data_begin shall comply with the buffer considerations specified in 2.4.3.4 of
ISO/IEC 11172-3.

2.5.3 Audio decoder characteristics

2.5.3.1 Extension of ISO/IEC 11172-3 audio coding to lower sampling frequencies

An ISO/IEC 13818-3 Low Sampling Frequency audio decoder may su

—u_q;%;up—_nf

mbination of values or ranges of the following parameters in audio bitstreams. These paraneters are encoded

specific co
directly or

Furthermo
For an 1SQ
(crc_check
channels).

Conformari
is reconstr

An ISO/IE
indicates I,
modes, wil
combinatio

ndirectly in the bitstream.
a) layer
b) bitrate_index
C) sampling_frequency
d) mode
e) mode_extension
f) emphasis

e, an ISO/IEC 13818-3 Low Sampling Frequency audio decoder.may constrain the support
/IEC 13818-3 Low Sampling Frequency audio decoder the handling of ancillary data and er
shall be specified, as well as the single channel performance (single channel output at one

ce of an audio decoder to ISO/IEC 13818-3 Low Sampling Frequency requires that the outj
icted accurately. For actual tests see 2.4.4.
C 13818-3 Low Sampling Frequency compliant audio decoder that is able to support, for a c

be designated as an ISO/IEC 13818-3 Low Sampling Frequency Layer N audio decoder.
ns are designated as Full ISO/IEC 13818-3 Low Sampling Frequency Layer N audio decod

ort only specific values, or a specific range, or a

of free format mode.
or protection
or at both output

ut signal of the decod

brtain layer N, where |

ecoders that support
rs.

I, or 111, at least one but not all combinatiors of the options defined in 2.5.1.1 such as bit r}es, séesing ra

or a specific
e encoded directly or

2.5.3.2 Low bit rate coding of Maltichannel Audio
An ISO/IEC 13818-3 Multichannel ‘audio decoder may support only specific values, or a specific range
combinatign of values or ranges:of the following parameters in audio bitstreams. These parameters af
indirectly in the bitstream.

a) layer

b) bitrate_index

C) sampling_frequency

d) mode in MPEG-1 header

e) center, surround and LFE in MC-header

f) modeextensiomimMPEG=1header

0)] emphasis

h) generation of mpegl_ancillary_data and ext_ancillary_data

i) use of extension stream

) length of extension stream (ext_length)

k) dematrix procedure

)] no_of _multi_lingual_ch

m) multi_lingual_fs

n) multi_lingual_layer

0) mc_prediction_on

p) delay_comp
q) prediction order (predsi)
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