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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.

Internatii-lnal Standard ISO/IEC 13818-4 was prepared by Joint Technical Committee ISO/IEGnfd@nation techhology
Subcominittee SC 2@ oding of audio, picture, multimedia and hypermedia information.

ISO/IEC 13818 consists of the following parts, under the generainidemation technology — Generic coding of moving
pictures pnd associated audio information

— Parf 1: Systems
— Parf 2: Video

— Part 3: Audio

— Parf 4: Conformance testing

— Part 5: Software simulation

— Part 6: Extensions for DSM-CC

— Part 7: Advanced Audio Coding (AAC)

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

— Parf 10: Conformance extensions for Digital Storage Media;Command and Control (DSM-CC)
The electronic 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 infgrmation 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:

—_— maridraiurcrs Ul €riCOuUcCTS, dliu UICHlh CUSWUITIETS, LAlT UsSE UIT IESIS U VUIIIy WIITEUICST UI1e Sricuuc] [Jl duceS Va“d
bitstreams.

— manufacturers of decoders and their customers can use the tests to verify whether the decoder meegts the requireme
specified in parts 1, 2 and 3 of ISO/IEC 13818 for the claimed decoder capabilities.
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Information technology — Generic coding of moving
pictures and associated audio information

Part 4:
Conformance testing

General

1.1 Scope

This pprt of ISO/IEC 13818 specifies how tests can be designed to verify whether bjtstreams and decoders
specified in parts 1, 2 and 3 of ISO/IEC 13818. In this part of ISO/IEC 13818, encedets are not addressed
encoder may be said to be an ISO/IEC 13818 encoder if it generates bitstreams compliant with the syntacti
bitstrepm requirements specified in parts 1, 2 and 3 of ISO/IEC 13818.

teristics of coded bitstreams and decoders are defined for parts 1, 2yand 3 of ISO/IEC 13818. The ¢
bitstrepm define the subset of the standard that is exploited in the bitstfeam. Examples are the applied val
picture size and bitrate parameters. Decoder characteristics define-the’ properties and capabilities of the a
process. An example of a property is the applied arithmetic accuracy. The capabilities of a decoder specify
bitstrepms the decoder can decode and reconstruct, by defining the subset of the standard that may be exy
bitstrepms. A bitstream can be decoded by a decoder if the gharacteristics of the coded bitstream are withi
standard specified by the decoder capabilities.

Proceglures are described for testing conformance of bjtstreams and decoders to the requirements defined
ISO/IHC 13818. Given the set of characteristics claimed, the requirements that must be met are fully deter
and 3 of ISO/IEC 13818. This part of ISO/IEC 13818 summarises the requirements, cross references then
and defines how conformance with them can.be tested. Guidelines are given on constructing tests to verify
decoder conformance. This document gives_guidelines on how to construct bitstream test suites to check ¢
conformance. In addition, some test bitsreams implemented according to those guidelines are provided in
directgry called “Test bitstreams”.

1.2 Normative references
The fa
ISO/IE
to agr
editior
Stand

llowing standards-contain provisions which, through reference in this text, constitute provisions of this
C 13818. At the time of publication, the editions indicated were valid. All standards are subject to rey

s of the standards indicated below. Members of IEC and ISO maintain registers of currently valid Inte
hrds.

1ISO\639:1988,Code for the representation of names of languages.

!

meet requiremen
specifically. An
C and semantic

haracteristics of .
es oerange of th
plied decoding
which coded
loited in decodak
n the subset of th

in parts 1, 2 and
mined by parts 1,
to characteristic:
bitstream and

r verify decoder
the electronic file

part of
ision, and partie

bements based-on this part of ISO/IEC 13818 are encouraged to investigate the possibility of applying the most recent

rnational

ISO/IEC 8859-1:1998)nformation technology — 8-bit single-byte coded graphic character sets — H

art 1: Latin

alphabet No. 1.

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

Requirements and guideline§See also ITU-T Rec. T.81.)

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

for digital
for digital

for digital
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2.1

For the
2.1.1

16x8 Iy

2.1.2
2.1.3

repres

In the

includi
access
the acq
sequemce_end_eade in the bitstream all bytes between the last byte of the coded picture and the sequence
(includjng the.sequence_end_code) belong to the access unit.

2.14

accordjngto a psychoacoustic model.

2.15

2.1.6

2.1.7
time.

2.1.8
2.1.9

©ISs

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

O/IEC

digital

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.
VIith Plenary Assembly, Dusseldorf, 1990 Volume XI - Part 1.

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

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

CCIR Volume X and XI Part 3 Report 955-3ound broadcasting by satellite for portable ‘and mobile re

including Annex IV Summary description of advanced digital system Il

IEEE Standard Specifications for the Implementations of 8 by 8 Inverse Discrete-Cosine Transform, I
1990, December 6, 1990.

|
I

TU-T Recommendation H.261 (Formerly CCITT Recommendation H.261) “Codec for audiovisual s
bit/s” Geneva, 1990.

C 461:1986,Time and control code for video tape recorders.

C 908:198,Compact disk digital audio system.

K

Technical elements

Definitions

durposes of this part of ISO/IEC 13818, the\following definitions apply.

16x8 prediction [video] A prediction.mode similar to field-based prediction but where the predicted bl
minance samples.

hiccess unit [systems]A caded representation of a presentation unit. In the case of audio, an access u
bntation of an audio frame.

ase of video, an access unit includes all the coded data for a picture, and any stuffing that follows it,
Ng the start of theext access unit. If a picture is not preceded by a group_start_code or a sequence
unit begins with the picture start code. If a picture is preceded by a group_start_code and/or a sequ
ess unit beginS with the first byte of the first of these start codes. If it is the last picture preceding a

daptive bit allocation [audio] The assignment of bits to subbands in a time and frequency varying fa

AC coefficient [video] Any DET\eoefficient for which the frequency in one or both dimensions is non-z

Ceivers,

FEE Std 1180-

brvices at px64

pDck size is

ero.

nit is the coded
up to but not

| header_code, th

bnce_header_coc

| end_code

5hion

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

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

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

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

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

- Qamlnling Erequency

For Layer | and I, a decoder is not required to support a continuously variable bitrate (change in the bitraﬁe index) of the

bas¢ stream. Such a relaxation of requirements does not apply to the extension stream.

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

2.1.14 B-picture bidirectionally predictive-coded picture [videol A picture that is coded using motion compensated
prediction from past and/or future reference fields or frames.

2.1.17] backward compatibility. A newer coding standard is backward compatibledwith an older coding standard if
decgders designed to operate with the older coding standard are able to continue-to operate by decoding all or part of a
bitstream produced according to the newer coding standard.

2.1.18 backward motion vector [video] A motion vector that is used for metion compensation from a refergence frame or
refefence field at a later time in display order.

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

2.1.20 Bark [audio} Unit of critical band rate. The Bark scale issa non-linear mapping of the frequency scale over the audic
rangde closely corresponding with the frequency selectivity of'the human ear across the band.

2.1.21 base layer [video]First, independently decodable.ayer of a scalable hierarchy.

2.1.221 big picture [video] A coded picture that would:eause VBV buffer underflow as defined in C.7 Annek C of ISO/IEC
13818-2. Big pictures can only occur in sequences\where low_delay is equal to 1. “Skipped picture” is alterm that is
somietimes used to describe the same concept

2.1.23 bitrate [audio} The rate at which the'compressed bitstream is delivered to the input of a decoder.
2.1.24 bitstream; stream An ordered series of bits that forms the coded representation of the data.

2.1.25 bitstream verifier [video} A.process by which it is possible to test and verify that all the requiremernts specified in
ISOJIEC 13818-2 are met by the bitstream.

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

2.1.28 bottom field [video] One of two fields that comprise a frame. Each line of a bottom field is spatially|located
immiediately below/the corresponding line of the top field.

2.1.29 boundq{audio] The lowest subband in which intensity stereo coding is used.

2.1.30 byteraligned A bit in a coded bitstream is byte-aligned if its position is a multiple of 8-bits from the {irst bit in the
stream.

2.1.317 byte 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
2.1.37
2.1.38
2.1.39
2.1.40

and Cb.

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

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.

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

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

2.1.42

2.1.43
and thg

2.1.44

2.1.45
13818

2.1.46
charac

2.1.47
chromi

2.1.48
2.1.49
2.1.50

2.1.51
subcla

2.1.52
2.1.53

of the human ear. This selectivity is expressed in Bark.

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

coded picture [videa] A coded picture is made of a picture header, the optional extensions immediateg
e following picture data. A coded picture may be a coded frame or a coded field.

codedepresentationt A data element as represented in its encoded form.

coded video bitstream [video] A coded representation of a series of one or more pictures as defined i
2.

coding parameters [video] The set of user-definable parameters that characterise a coded bitstream.
terised by coding parameters. Decoders are characterised by the bitstreams that they are capable off

component [videa] A matrix, block or single sample from one of the three matrices (luminance and tw
hance) that make up a picture.

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

constant bitrate Operation where the bitrate is constant from start to finish of the coded bitstream.

Constrainedsystem parameter stream; CSPS [systems]A Program Stream for which the constraints de
ise 2.7.9 of ISO/IEC 13818-1 apply.

CRC The Cyclic Redundancy Check to vefify the correctness of data.

critical band [audiol Psychoacoustic measure in the spectral domain which corresponds to the frequ

2.1.54
the nu

2.1.55

2.1.56
purpo

2.1.57

2.1.58

2.1.59
to emp

2.1.60
2.161
2.1.62
2.1.63

critical band rate [audiol Psychoacoustic function of frequency. At a given audible frequency, it is prg
ber of critical bands below.that frequency. The units of the critical band rate scale are Barks.

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

fdata partitioning [video}” A method for dividing a bitstream into two separate bitstreams for error resil
es. The two bitstreams have to be recombined before decoding.

DC coefficientvidea] The DCT coefficient for which the frequency is zero in both dimensions.

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

de-emphasis [audio] Filtering applied to an audio signal after storage or transmission to undo a linear,
hasis.

ecessarily the

ly following it,

N ISO/IEC

Bitstreams are
decoding.

0

constrained parameters [video] The values of the setrafcoding parameters defined in 2.4.3.2 of ISO/|EC 11172-2.

fined in

bncy selectivity

portional to

ence

distortion due

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

decoder An embodiment of a decoding process.

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 temporal 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
2.1.67

been decoded and before they are presented to the inverse DCT.

digital 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
217

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

ame order in

whid
2.1.71
2.1.72

2.1.73
loop
(dov

2.1.74
2.1.75
bilin
2.1.76
pred

2.1.77
are

2.1.78
orth

2.1.79
Con

2.1.80
PES

2.1.81
inP
2.1.82
ratig
2.1.83

2.1.84
sam

2.1.85
form

app
2.1.86

Hiepln\][r\rr{nr [\Iidnn]: The orderinwhich the decaded pil‘flll"QC are r*licpln\]lnrl l\lnrmnll\][ this is the

h they were presented at the input of the encoder.
display process [video] The (non-normative) process by which reconstructed frames are displayed
downmix [audio] A matrixing of n channels to obtain less than n channels.

drift [video]: Accumulation of mismatch between the reconstructed output produced by the hypoth

nstream) decoder.
DSM-CC digital storage media command and control.

dual channel mode [audio] A mode, where two audio channels with independent programme conte
jual) are encoded within one bitstream. The coding process is the sameZas for the stereo mode.

dual-prime prediction [video} A prediction mode in which two forward field-based predictions are a
icted block size is 16x16 luminance samples. Dual-prime prediction is only used in interlaced P-pictt

dynamic crosstalk [audio] A method of multichannel data reduction in which stereo-irrelevant signg
copied to another channel.

bgonal signal components to the transmission channels.

editing The process by which one or more ceded bitstreams are manipulated to produce a new cg
forming edited bitstreams must meet the requirements defined in parts 1, 2, and 3 of ISO/IEC 13818.

Elementary Stream Clock Reference; ESCR [systemg] time stamp in the PES Stream from which ¢
streams may derive timing.

elementary stream; ES [systemsJA generic term for one of the coded video, coded audio or other g
ES packets. One elementary stream is carried in a sequence of PES packets with one and only one {

emphasis [audio] Filtering applied to an audio signal before storage or transmission to improve the
at high frequencies.

encoder An embadiment of an encoding process.

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

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

opriate-additional decoding process for the enhancement layer itself.

entitlement control message; ECM [systemdntitlement Control Messages are private conditional g

ptical decoder sul

embedded within an encoder (see definition of "decoder sub-loop") and the reconstrueted outputs pjoduced by a

nts (e.g.

eraged. The
res.

| components

dynamic transmission channel switching [audio]A method of multichannel data reduction by allocafing the most

ded bitstream.
ecoders of
oded bitstreams

tream_id.

signal-to-noise

5 or audio

rchy. For all

s of scalability, its decoding process can be described by reference to the lower layer decoding procg¢ss and the

ccess

info

mation whnich Specify control words and possibly other, typically stream-speciiic, 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

sing

le 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

transfo

rm).

2.1.95
interla

2.1.96

2.1.97
equal {

2.1.98
size is
2.1.99

2.1.100
time.

2.1.101
2.1.102

2.1.103
never

2.1.104
misma

2.1.105
design

2.1.106
referer]

2.1.107
2.1.108

2.1.109
contair
interlad
one fig

2.1.110

2.1.111
is equa

ield [video] For an interlaced video signal, a Tield” Is the assembly of alternate lines of a frame. Thé
ed frame is composed of two fields, a top field and a bottom field.

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

field picture; field structure picture [video]: A field structure picture is a coded picture with,picture_str
o "Top field" or "Bottom field".

field-based prediction [videa] A prediction mode using only one field of the referenceframe. The pre
16x16 luminance samples. Field-based prediction is not used in progressive frames.

filterbank [audio]: A set of band-pass filters covering the entire audio frequengy’range.

fixed segmentation [audio] A subdivision of the digital representation of an-audio signal into fixed seg

flag A variable which can take one of only the two values defined in‘this specification.
FLC Fixed Length Code.

forbidden The term "forbidden”, when used in the clauses.defining the coded bitstream, indicates thg
pe used. This is usually to avoid emulation of start codes:

forced updating [videa] The process by which macroblocks are intra-coded from time-to-time to ensy

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

forward motion vector [video] A motion Vector that is used for motion compensation from a referencs
ce field at an earlier time in display-order.

forward prediction [video} Prediction from the past reference frame (field).
frame [audio] A part of the @udio bit stream that corresponds to audio PCM samples from an Audio A

frame [video] A frame eontains lines of spatial information of a video signal. For progressive video, t
samples starting frem-ene time instant and continuing through successive lines to the bottom of the
ed video a frame,consists of two fields, a top field and a bottom field. One of these fields may be ten
d period later than-the other.

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

frame picture; frame structure picture [video] A frame structure picture is a coded picture with picturg
| to 'Rrame”.

ch errors between the inverse DCT processes inencoders and decoders cannot build up excessively.

refore an

Icture is

Hicted block

ments of

it the value shall

re that

f decoders
ard.

frame or

ccess Unit.

ese lines
rame. For
nporally located

_structure

2.1.112

frame rate [video] 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

frame-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
pertaining to the coded data that follow the header in the bitstream.

data elements

2.1.122 Huffman coding A specific method for entropy coding.

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

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

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

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

2.1.128 IDCT: Inverse Discrete Cosine Transform.

2.1.129 IMDCT [audio]: Inverse Modified Discrete Cosine Transform.

2.1.130 intensity stereo [audia] A method of exploiting stereo irrelevance @r redundancy in stereophonic aldio programmes

bas¢d on retaining at high frequencies only the energy envelope of the right and left channels.

2.1.131 interlace [video] The property of conventional television frames where alternating lines of the frame
diffgrent instances in time. In an interlaced frame, one of the field is meant to be displayed first. This field
field, The first field can be the top field or the bottom field of the frame.

2.1.132 intra coding [video] Coding of a macroblock or picture that uses information only from that macrob

2.1.133 ITU-T Rec. H.222.0 | ISO/IEC 13818 (multiplexed) stream [systemsA bitstream composed of 0 or
elenmentary streams combined in the manner defined in ITU-T Rec. H.222.0 | ISO/IEC 13818-1.

2.1.134 joint stereo coding [audia] Any method"thiat exploits stereophonic irrelevance or stereophonic redu
2.1.135 joint stereo mode [audio] A mode ofithe audio coding algorithm using joint stereo coding.
2.1.136 layer [audio] One of the levels in'the coding hierarchy of the audio system defined in ISO/IEC 138

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

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

2.1.139 layer bitstream)[video] A single bitstream associated to a specific layer (always used in conjunction
qualifiers, e. g. "enfrancement layer bitstream").

2.1.140 level [vided] A defined set of constraints on the values which may be taken by the parameters of t
with|n a particular profile. A profile may contain one or more levels. In a different context, level is the abs
non{zero, coefficient (see “run”).

represent
is daed the

lock or picture.

more

ndancy.

18-3.
ed in ISO/IEC

It of) its associate

with layer

is specification
blute ¥alue of

2.1.14 audio a\vy =YalHT=Ya¥alV nhancement channel-Alimited bandwidth-channelfor low freguen

a multichannel system.

y audio effects in

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

presen

2.1.148
the hu

2.1.149
2.1.150

2.1.151
Filter B

2.1.152
decodi
absolu
138184

2.1.153
values
contai

2.1.154
2.1.155

ce of another audio signal.

an auditory system.
Mbit [video} 1 000 000 bits.
MCP [video] Motion Compensated Predictor.

MDCT [audio} Modified Discrete Cosine Transform which corresponds to the Time Domain Aliasing
ank.

mismatch [videa] Numerical discrepancy between the data reconstructed from the same coded bitstr
ng processes. With the exception of IDCT, the specification of ISO/IEC 13818-2-defines the decodin

rceived by

Cancellation

bam by two
J process

ely unambiguously. Therefore, if both decoding processes are implemented according the specifications ISO/IEC

2, mismatch can only be caused by different implementations of IDCT.

Imotion compensation [video] The use of motion vectors to improve the efficiency of the prediction of §
The prediction uses motion vectors to provide offsets into the past'and/or future reference frames o
ing previously decoded sample values that are used to form the prediction error.

motion estimation [videa] The process of estimating motion.vectors during the encoding process.

motion vector [videa] A two-dimensional vector used for‘motion compensation that provides an offsef

coordi

2.1.156 [MS stereo [audia] A method of exploiting stereo irtelevance or redundancy in stereophonic audio pro
based pn coding the sum and difference signal instead’of the left and right channels.

2.1.157
2.1.158
2.1.159

2.1.160 pon-intra coding [video] Coding-of a macroblock or picture that uses information both from itself and
macrolplocks and pictures occurring at other times.

2.1.161
2.1.162
2.1.163
2.1.164
2.1.165

2.1.166
refere

ate position in the current picture or field to the coordinates in a reference frame or reference field.

ultichannel [audio] A combination of audio, channels used to create a spatial sound field.
ultilingual [audio]: A presentation of dialogue in more than one language.
IT [systems] Network Information_Table as defined in table 2-23 of ISO/IEC 13818-1.

on-tonal component [audio] A noise-like component of an audio signal.
Nyquist sampling Sampling at or above twice the maximum bandwidth of a signal.
pposite parity{vidéa] The opposite parity of top is bottom, and vice versa.
P-field picture)video] A field structure P-Picture.
P-framepicture [video] A frame structure P-Picture.

P-picture; predictive-coded picture [videa] A picture that is coded using motion compensated predicti
cefields or frame.

ample
I reference fields

from the

grammes

from

bn from past

2.1.167
syntax

pack [systems] A pack consists of a pack header followed by zero or more packets. It is a layer in the system coding

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
2.1.169

. Itis a layer in the system coding syntax described in 2.4.3 of ISO/IEC 13818-1.

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
corresponding 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.

2.1.17, ayload-refers packet—Forexs
a Transport Stream packet includes the PES_packet_header and its PES_packet_data_bytes, or pointer
sectjons, or private data; but a PES_packet_payload consists of only PES_packet_data_bytes. The~Fran
heagler and adaptation fields are not payload.

Da av=Ta em Do ALD a e e

oad-rele o-the-bvies ch-Iolow ne-headerp\vies M a' 'a ~Ta

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 PE
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]Jhe leading fields in a PES packet up to and not.including the PES_p
fields, where the stream is not a padding stream. In the case of a padding stream the PES packet header
the leading 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 of da
elementary stream, and all of which have the same stream_id. Specific semantic constraints apply.

2.1.182 picture [video] Source, coded or reconstructed image data. A'source or reconstructed picture cons
rectangular matrices of 8-bit numbers representing the luminancéand two chrominance signals. A “codeq
in I90/IEC 13818-2. For progressive video, a picture is identicalto a frame, while for interlaced video, a |
a frgme, or the top field or the bottom field of the frame depending on the context.

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

ple, the payload c
| field and PSI
Sport Stream pac

5 packet header

acket data byte
is similarly define

ta from a single

ists of three
picture” is define
icture can refer t

re, all the
5tuffing following
equence code, in

2.1.184 polyphase filterbank [audio] A set of equal bandwidth filters with special phase interrelationships, allowing for an

efficjent implementation of the filterbank.

2.1.185 prediction [audio] The use of a predictor to provide an estimate of the subband sample in one chgnnel from the

sublband samples in other channels;
2.1.186 prediction error. The difference between the actual value of a sample or data element and its pred

2.1.187 prediction The use(ofja predictor to provide an estimate of the sample value or data element curre
decoded.

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

ictor.

ntly being

2.1.189 presentation channel [audio] audio channels at the output of the decoder corresponding to the lou@ispeaker

positions left,icentre, right, left surround and right surround.

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

Hicates the time

2.1.191 prese forr ot PO fsyste A-decodedAudio Access Uit ora 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-

combinations.

and level

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.


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

ISO/IEC 13818-4:1998(E) © ISO/IEC

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
2.1.200

sychoacoustic model [audipfA mathematical model of the masking behaviour of the human auditory [system.

uantisation matrix [video] A set of sixty-four 8-bit values used by the dequantiser.

uantised DCT coefficients [video]DCT coefficients before dequantisation. A variable length’ coded
ntation of quantised DCT coefficients is transmitted as part of the coded video bitstrean:

uantiser scale [video] A scale factor coded in the bitstream and used by the decoding-process to scale the
tisation.

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

econstructed frame [videq] A reconstructed frame consists of three rectangular matrices of 8-bit nunpbers
nting the luminance and two chrominance signals. A reconstructed frame-is obtained by decoding a[coded frame.

is either a reconstructed frame (when decoding a frame picture)yorone field of a reconstructed frame (when decoding
icture). If the coded picture is a field picture, then the reconstrlcted picture is the top field or the botpdrinéield
ructed frame.

2.1.206 [reference decoder [videp]A decoder that implements precisely the decoding process as specified in [SO/IEC
1381842 and uses a reference IDCT. The reference decodergs capable of decoding compliant bitstreams of any defined
profiledand-level.

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

2.1.208 [reference field [videq] A reference field is*ane field of a reconstructed frame. Reference fields are usgd for forward
and backward prediction when P-pictures and'B=pictures are decoded. Note that when field P-pictures are decoded,
predicgon of the second field P-picture of.a‘coded frame uses the first reconstructed field of the same coded frame as a
reference field.

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

2.1.210 freordering delay [videa] A delay in the decoding process that is caused by frame reordering.
2.1.211 fequantisation Jaudio] Decoding of coded subband samples in order to recover the original quantisedl values.

2.1.212 feserved Thetterm "reserved" when used in the clauses defining the coded bitstream indicates that the value may be
used in the futurefor ISO/IEC defined extensions.

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

2.1.214 : g Ined (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.
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.

slice [videaq] A series of consecutive macroblocks that start, in the coded bitstream, by a slice_starf code and that
continue up to the next start code (or to the first stuffing bytes if the next start_code is preceded by stuffing bytes)..

slot [audio] A slot is an elementary part in the audio bit stream. In Layer | a slot equals four hytes, |in Layers |
SNR scalability [videa] A type of scalability where the enhancement layer (s) containonly coded refinement data

source streamA single non-multiplexed stream of samples before compressien coding.
source; input [videa] Term used to describe the video material or some of\its attributes before encpding.

spatial prediction [video] prediction derived from a decoded frame of the-lower layer decoder used|in spatial

spatial scalability [videa] A type of scalability where an enhangement layer also uses predictions from sample data
deriyed from a lower layer without using motion vectors. The layers ¢an have different frame sizes, framg rates or

2.1.231 splicing[systems] The concatenation, performed on the\system level, of two different elementary stfeams. The
resylting system stream conforms totally to ISO/IEC 13818=1. The splice may result in discontinuities in timebase, continuit

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

start codes [systems}2-bit codes embedded in the coded bitstream that are unique. They are usefl for several

STD input buffer [systems] A first-infirst-out buffer at the input of a system target decoder for storgge of
ressed data from elementary streams before decoding.

stereo mode [audio] Mode «where two audio channels which form a stereo pair (left and right) are gncoded within

stereo-irrelevant [audio]“a portion of a stereophonic audio signal which does not contribute to spafial perception.

still picture [systenis] A coded still picture consists of a video sequence containing exactly one coded picture which
is infra-coded. This picture has an associated PTS and the presentation time of succeeding pictures, if any, is lat than th
till picture by, atleast two picture periods.

2.1.238 stuffing~(hits); stuffing (bytes) Code-words that may be inserted at particular locations in the coded bitstream that
are fliscarded in the decoding process. Their purpose is to increase the bitrate of the stream which would otherwise be lov
than the desired bitrate.

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/IE

C 13818-1,

that carries information summarising the system characteristics of the ITU-T Rec. H.222.0 | ISO/IEC 13818 multiplexed

Program Stream.

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

predictjon.

2.1.249 temporal scalability [video] A type of scalability where an enhancement layer also uses predictions fi
data derived from a lower layer using motion vectors. The layers have identical frame size, and chromina
can have different frame rates.

om sample

hce formats, but

2.1.250 fime-stamp [systems]A term that indicates the time of a specific action such as the arrival-of a byte of the
presentation of a Presentation Unit.

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

2.1.252 [top field [video] One of two fields that comprise a frame. Each line of a top field/s spatially located immediately
above the corresponding line of the bottom field.

2.1.253 op layer [video]the topmost layer (with the highest layer_id) of a scalable hierarchy.

2.1.254 [Transport Stream packet header [systemsIhe leading fields in a Transport Stream packet, up to and jncluding the
continygity _counter field.

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

2.1.256 |variable bitrate Operation where the bitrate varies with-time during the decoding of a coded bitstream.

2.1.257 pariable length coding A reversible procedure for€oding that assigns shorter code-words to frequent|events and
longerjcode-words to less frequent events.

2.1.258 VLC. Variable Length Code.

2.1.259 VLD:. Variable Length Decoder.

2.1.260 pideo buffering verifier; VBV [video])A hypothetical decoder that is conceptually connected to the oufput of the
encodér. Its purpose is to provide a constraint on the variability of the data rate that an encoder or editing grocess may
produde.

2.1.261 pideo sequence [video]The highest syntactic structure of coded video bitstreams. It contains a series |of one or more
coded frames.

2.1.262 [xx profile bitstream\[video] a bitstream of a scalable hierarchy with a profile indication corresponding to xxx. Note
that this bitstream is only ‘decodable together with all its lower layer bitstreams (unless it is a base layer bitstream).

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

the top layer

2.1.264 Kxx profile scalable hierarchy [videa]set of bitstreams of which the top layer conforms to the specifications of the
xxx prafile.
2.1.265 Zig-zag scanning order [VIOEO]A SpEcCITic sequential ordering of the DT T coelticients from (approxima

lowest spatial frequency to the highest.

2.2 Abbreviations and symbols

ely) the

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
+ Addition.

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

++ Increment.
- - Decrement.
X Multiplication.
* Multiplication.
A Power.
/ Integer division with truncation of the result toward zero. For example, 7/4 and -7/-4 are ttuncated to 1 and -7/4
and 7/-4 are truncated to -1.
1 Integer division with rounding to the nearest integer. Half-integer values are rounded/away fron} zero unless
otherwise specified. For example 3//2 is rounded to 2, and -3//2 is rounded to -2,
DIV Integer division with truncation of the result toward minus infinity. For example 3 DIV 2 is roundgd 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 no truncation or rounding is intended

% Modulus operator. Defined only for positive numbers.
Sign( |) Sign(x) =1 x>0

0 X ==

-1 X <0

NINT{ ) Nearest integer operator. Returns the nearestinteger value to the real-valued argument. Half{integer values ar
rounded away from O.

sin Sine.

cos Cosine.

exp Exponential.

v Square root.

log1o Logarithm to base ten.

loge Logarithm to base\e.

logo Logarithm te base 2.

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

g f(i The summation of thii) with i taking integral values from up to, but not including.

=

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.

© ISO/IEC

min [,...,] the o vatoe T the argument st

2.2.4 Bitwise operators

& AND

| OR

>> Shift right with sign extension.
<< Shift left with zero fill.

2.2.5 JAssignment

= Assignment operator.

2.2.6 Mnemonics

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

bslbf

center_chan

center_limited

ch

dyn_crogs

gar

Lo, Ro

Bit string, left bit first, where "left" refers'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 QQ01'. 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 channel{Audio)

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

Channel. If ¢h has the value 0, the left channel of a stereo signal or the first of two
independerntsignals is indicated. (Audio)

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

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

Compatible stereo audio signals. (Audio)

L,C, R, SRS

LW, CW, RW,
LSW, RSV

left_sur_chan

main_data

14

LeTt, center, right, left surround and right surround audio signals. (audio)

Weighted left, center, right, left surround and right surround audio signals. The
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)

Index of left surround channel. (Audio)

The main_data portion of the bitstream contains the scale factors, Huffman encoded
data, and ancillary information. (Audio)
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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)

npred¢oeff 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_gur_chan 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 which\no bits are allocated. (Audio)

scfsi Scalefactor selection information. (Audio)

simsb Signed integer, in two’s complementiformat, most significant (sign) bit first.
(Audio)

switch|_point_| Number of scalefactor band.(long block scalefactor band) from which point on

window switching is used. (Audio)

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

TO, T4, 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 information. (Audio)

tc Transnjitted channel. (Audio)

tcimsHf two's eomplement integer, msb (sign) bit first. (Systems)

uimsb 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.

windoyv ll\lunlber of the actual time slot in case of block_type==2, 0 <= window <= 2.
(Auuio)

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

© ISO/IEC

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) :
¢ constraints for STD Model

* use gfsmoothimg buoffer parameters

* delay caused by system target decoder input buffering

* length of PES packets

* presence of time stamps in PES packet headers (DTS, PTS)
« freqyency of encoding time stamps in PES packet headers (DTS, PTS)
e use of private streams

« fixed| or variable bitrate operation

* number of multiplexed audio streams in a program

* number of multiplexed video streams in a program

* decqading of trick modes

* use ¢f PES Packet CRCs

e carripge of Program Stream data

e carripge of private data

« use ¢f descriptors

¢ congfraints for sending descriptors

2.3.1.2| Transport Stream specific characteristics

System gncoders that produce Transport Streams may apply restrictions to the following parameters of Trans

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

« use ¢f transport priority indication

« application of scrambling

» freqyency of opening an adaptation"header field
» freqyency of flagging random aecess points using the random_access_indicator
* use ¢f elementary_streani-priority_indicator

« freqyency of encoding‘PCRs

* use ¢f option to encode OPCRs

« occurrence of spliCe points

* carripge of private data

e use ¢f /AW concept

bort Streams (see

¢ supportof 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 | ISO/IEC 13818-1) :

16
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P-
P-

program mux_rate
rate_bound

STD_buffer_size
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

ISO/IEC 13818-4:1998(E)

pr
C
ug
pd
fixg

2.3.2

Each

set of
define
to tran
prered
bitstre,
is alsd

2.3.2

2.3.2

The g
paylog

PID:

transp

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

sence-of-time-stampsiapacketheaders (DTS PTS)

EPS flag

e of private streams

cket rate

ed or variable bitrate operation (fixed_flag parameter)

mber of multiplexed audio streams (audio_bound parameter)
mber of multiplexed video streams (video_bound parameter)
cking of audio sampling frequency and frequency of system clock
Cking of video picture rate and frequency of system clock
nstraints for use of Program Stream Map Table

nstraints for use of Program Stream Directory Table

System bitstream tests

bitstream shall meet the syntactic and semantic requirements specified in ISO/IEC 13818-1. This sul
semantic tests to be performed on bitstreams. To verify whether the syntax is correct is straight forw
[ in this subclause. In the description of the semantic tests it is assumed that the tested bitstream cqg
smission or other causes. For each test the condition or conditions that must be satisfied are given,

uisites or conditions in which the test can be-applied. Note that the application of these tests require
am to the appropriate levels, which in somé cases goes as far as the slice layer of video. Parsing an
required. In some cases of scrambled.data descrambling is required before the tests can be perforr

1 Tests of Transport Streams

1.1 Tests of transport packet header

llowing tests are applicable to Transport Stream packets in which the transport_error_indicator is set

d_unit_start_indicator: If the PID is OX1FFF test that the payload_unit_start_indicator is ‘0". If a PID
PES packets‘or PSI sections, and payload_unit_start_indicator is set to 1, then test that adaptation
or ‘11’

ort .scrambling_control: If the PID is 0x0000 or 0x0001 or OX1FFF, or if the Transport Stream Packe]

clause describes
ard andaherefore
ntaidseno errors
hs well as the

5 parsing of the

0 intéRBtation o
hed.

to ‘0.

is carrying
| field_control is *

L 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

When

When

following tests do not apply to null packets.

(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.

(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

23.21.2

adaptatio
random_laccess_indicatar if the Transport Stream packet contains PES data and the random_access_indicat
random_laccess_PCR If random_access_indicator is set to ‘1’ and if the PID is a PCR_PID, then test/that ther
random_laccess_PTSIf random_access_indicator is set to ‘1’, and if the corresponding video stream type is 1

¢orresponding audio stream type is 3 or 4, then test that there is a PTS for the next'picture or audio frame.

elementgry_stream_priority_indicator: If elementary_stream_priority indicator is sete/1" and the Transport §

PCR_OF

transpor{_private_data: If transport_private_data_flag is ‘1’ then test that.transport_private_data_length is gre

legal tim

OPCR:

duplicate packet.

If the Transport Stream packet is a duplicate, test that the adaptation_field_control is equal to ‘01’ or ‘11’

Tests of adaptation field

n_field_length If the adaptation_field_control is ‘10’, then test that adaptation_field_length is 183. If

the payload_unit_start_indicator is set to '1', then test that the PES packet starts in the Transport-Stre

the Transport Stream packet.

packet carries video, then test that the Transport Packet payload contains/ofe or more bytes from a
only an intra-coded macroblock.

CR_flags If OPCR_flagis ‘1’, then test that the PCR_flag is ‘1’.

Iess than the adapation_field_length less all existing fields in thevadaptation field as indicated by the
by adaptation_field_extension_length.

e window, If the ltw_valid_flag is set to '1', the following.test can be applied on one PID at a time.

If can start as soon as relevant values for the ltw_offset field and piecewise_rate field are defined.

he Itw_offset is expressed in units of (300/fs).seconds, where fs is the system clock frequency of the
this PID belongs to. The piecewise_rate is expressed in bits/second.

The arrival times of each Transport Packet\of the chosen PID are continuously plotted.

The arrival time of the Transport Packet‘enabling the validation of the two values of the Itw_offset fielg
piecewise_rate field is noted.

The legal_time_windows of the.incoming Transport Packets of the same PID are, at that moment defi

The delivery of the incoming, Fransport Packets at the end of their legal_time_windows shall satisfy th
¢onditions:

Hor video: At the timg_the first byte of the payload of this transport packet enters MB, MB contains les
bytes and.no buffer violation occurs in the T-STD. MB is the multiplex buffer as defined in claj

ISO/IEC 13818-1.

or audio;~At the time the first byte of the payload of this transport packet enters B, B contains less th
byte's and no buffer violation occurs in the T-STD. B is the main buffer as defined in clause 2
ISO/IEC 13818-1.

A

br is set to '1' and
am packet.

e isa PCRin

or 2 or the
btream

slice that contains

ater than 1 and
arious flags and

program that

and of the

hed.

b following

s than 184
Lise 2.4.2.3 of

an BSdec + 1
4.2.3 of

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

ndow

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.

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

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

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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2.3.2

1.3

splice_countdown, then test that a Transport Stream packet at which the splice_countdown reache
zero contains the splice_countdown field.

Discontinuity tests

ISO/IEC 13818-

4:1998(E)

s or would reach

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.

2.3.2.1.31 Discontinuity indicator test

if the discontinuity indicator is “1” and the PID of the received packet is the designated PCR_PID,

then | designate the current state of this PID as the discontinuity state and test for time base discontinuity (2.3.2.1.3.2).

else if| the discontinuity indicator is ‘1’ and the PID of the received packet is not the designated-PCR_PID,

then | test that the two previous Transport Stream packets of the same PID did not have discontinuity indicator set to ‘1’, ar
designate the current state of this PID as the discontinuity _state and test for continuity, counter discontinuity (2.3.2.1.3.3

else if| the discontinuity indicator is ‘0", and the current state of this PID is designated as the discontinuity gtate,

then | clear the discontinuity state for the current PID and test for termination of the’discontinuity state (2.3.2.1.3.4).

else if| there is no adaptation field, and the current state of this PID is designated’as the discontinuity state,

then | clear the discontinuity state for the current PID and test for terminatioti-ef the discontinuity state (2.3.2.1.3.4).

else if| the discontinuity indicator is ‘1’ and the PID of the received packet.contains PSI information,

then | designate the current state of this PID as the discontinuity state.and test for version_number discontifiuity (2.3.2.1.3.5).

endif

2.3.2.1.3.2 Time base discontinuity test

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

if 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 i
not a duplicate packet,

then | (1) test that the packet contains a PCR-and, (2) test that at least two PCRs have been received froin the previous
timebase, and (3) test that the first\byte of elementary stream data in this packet is the first byte of {n elementary
stream access point (or alternatively, for video, a sequence_end_code followed by an access point), or (4) 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 shallbe the first byte of an elementary stream access point (or alternatively, for video, a
sequence_end_code followed by an access point).

else if| the adaptation_field (control is ‘10’ and the continuity counter is not equal to the continuity counter ¢f the previous
Transport Stream\packet of the same PID (continuity counter discontinuity),

then | (1) test that the.packet contains a PCR and, (2) test that at least two PCRs have been received froin the previous
timebase, and\(3) test that the first byte of elementary stream data in a Transport Stream packet of the same PID is t
first byte afian elementary stream access point (or alternatively, for video, a sequence_end_code f¢llowed by an acc
point).

else if| the adaptation_field_control is ‘11’ and the continuity counter is one greater (modulo 16) than the dontinuity counter
of the previous Transport Stream packet of the same PID,

then test that at least two PCRs have heen received from the prp\/imlc timehase

else if 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,

then test that at least two PCRs have been received from the previous timebase.

endif

2.3.2.1.33 Continuity counter discontinuity test

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

if

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)
not a duplicate packet,

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

else if the adaptation_field_control is ‘10’ and the continuity counter is not equal to the continuity counter of the previous
Transport Stream packet of the same PID (continuity counter discontinuity),

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

and

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

glementary stream access point (or alternatively, for video, a sequence_end_code followed by an-access point).

endif

2.3.2.1.34 Discontinuity state termination test
(Use| when the current state is designated as discontinuity state and the discontinuity indicator is ‘0’ or when there is no
adagtation field.)

if the PID of the received packet is the designated PCR_PID,
then  tpst that the previous packet with the same PID contains a PCR.
endif

2.3.2.1.35 Version number discontinuity test

(Useglfor PSI PIDs when the discontinuity indicator is ‘1'.)

if the section_length is “13” for the Transport Stream_program* map_sections,

then 1) test that the current_next_indicator is ‘1’,

P) test that no program_descriptors exist in this packet,

B) test that no elementary streams are described i this packet,

/) test that following packet contain updated TSZprogram_map_sections for each affected program,
b) with the version_number incremented by one and with the value of current_next_indicator set at ‘1], test that these
dections contain a complete program definition.

endif

2.3.2.144 Random access tests

2.3.2.1.41 Random access test

if the random access indicator is ‘1’ and the PID of the received packet is the designated PCR_PID,

then test for the existence'of a PCR field, and
test for start of PES packet.

else if the random aéeess indicator is ‘1’,
then  tpst for start of PES packet.

else if (1) the.fandom access indicator is ‘0’, and

P) the'random access indicator was ‘1’ in a previous Transport Stream packet of the same PID, and
3)-the beginning of a PES packet has not been detected in a packet of the same PID since the occurfence of the pack
T1he same PID which contained the random access indicator Setto 1,

then test for start of PES packet.

endif
2.3.2.1.4.2 Random access PES start test
if the start of a PES packet exists in the payload of the current Transport Stream Packet and the PES Stream type is ‘1’ ¢

¥
then (1) test for the first byte of a video sequence header 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 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

then

endif

2.3.2.

w,
(1) test for the first byte of an audio frame in the PES packet payload, or

ISO/IEC 13818-4:1998(E)

i
<

(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 t

15 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.

he audio frame.

PES |

data_alignment_indicator. If the data_alignment_indicator is set to 1 and if there is a data stream’alignmen

PTS_I
PES |

Times

intra_s

rep_cntrl: Test that rep_cntrl is not.egual to O.

previo
pack_|

progra

origing

P-STL

backet length In a Transport Stream, test that the PES_packet_length is not zero in any PES packet
contain video. In a Program Stream, test that the value is not zero. If the value is not equal to(zéero,
addresses the next PES packet startcode prefix.

elementary stream, test that the alignment is as indicated by the descriptor as described in ISO/IE(
for video streams or table 2-48 for audio streams. If there is no alignment descriptef; the alignmen
indicated by the alignment_type '01' as given in ISO/IEC 13818-1 table 2-47 for video or table 2-48

DTS flags Test that the PTS_DTS flags is not 01.

header_data_length Test that the PES_header_data_length value is consistent with the optional data|
header, such that the indicated length is greater that or equal to the total of the number of optional
by the flags preceding the length field, from PTS_DTS_flags to PES. extension_flag, and including
extensions, if present. Also test that the length is not more than,32’longer than the number of byte
present in the optional fields.

amps For the timestamps that are present, as indicated b PTS DTS flags, test for timestamp cong
context of the STD. Timestamp consistency means that the difference between any two timestamp
elementary stream equals the time that correspondscto the interval between the access units referr
timestamps to within £ 1 count. In the case of video picture reordering, this reordering must be tak
Note that timestamps consistency cannot be tested across a discontinuity. For | and P pictures in
sequences and in the case when there is ng-decoding discontinuity between access units k and k’
PTS and DTS are present, test that the presentation ik ipequal to the decoding timey{g") of the n
transmitted | or P picture. Test that there-is a PTS at least every 700 msec for each ES.

lice_refresh If intra_slice_refresh is;set to '0' and if the stream type is video, then test that there are
macroblocks between coded slices.

us_PES_packet CRC Test'that the encoded value is correct.

header_field_flag If in(a'Program Stream, test that this bit is '0".

with each PES packet.

|| _stuff_length:y If MPEG1 _MPEG2_identifier is 1, test that this value is not greater than 16. Otherwig
value is not greater than 32.

_buffer-scale If in a Program Stream, then if audio test that the value is '0', else if video test that the

that does not
test that the leng

descriptor for the
13818-1 table 2
must be as

for audio.

fields of the PES
pbytes as indicatec
the bytes in PES
5 indicated to be

istency within the
s of the same

bd to by the

PN into account.
non-low-delay
hnd if the relevan
24

no missing

m_packet_sequence”counterlf in a Program Stream, test that the program_packet_sequence_counfer increments

e test that this

value is '1'.

2.3.2

16 anaral tactc
- NS wlTouTtAl tToJly

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.

The 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 only 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 sec
found in
2.3.2.1
PIDO: C
transport

payload |
i

table_id:

section_

section_|

i
transport
Test that

program]

If progra

network

ion started in the following Transport Packet, then the same test should be carried out uniil a Transp
lvhich a new section starts (above condition 2).

-

pnfirm that in the Transport Stream under test , there is at least one Transport Stream packet with PI

Program Association Table tests

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

unit_start_indicator: If this is set to a value of '1' then the first data byte of the Transport Packet shal
D be a pointer_field. If the payload_unit_start_indicator is set to '0' then no pointer_field shall be pres

Transport Stream packet and it is not compliant for a section to start in thatTransport Stream packet.

Test that the byte pointed to by the pointer_field takes the value '0x00:,
byntax_indicator Test that this bit is '1".
ength Test that the first two bits are set to '00".

9 <= section_length <= 1021

section_length == n then byte n+1 == 0x00 or OxFF (or 0x47 if start of next Transport Stream packet).

[he nth byte of the section shall be tested to be the fast byte of the CRC_32.
| stream_id: No test on the value but it should lge same in all sections of that version number.
all sections of the PAT that are currently valid have the same version_number.

| number: Test that the program_numper field does not take any single value more than once within

any version of the program association.table.

M_number == 0x0000 then

PID: Test that this field dogsynot take any value from 0x0000 - 0x000F, or Ox1FFF. Test also that it

brt Packet is

D set to 0x0000.

be understood
ent in that

all sections of

Hoes not take

y values identified as Transport Packets carrying video or audio data. Note that it is permitted for the network_PID

be the same as a program_map_PID. Test that if there are any Transport Stream packets with the

}n
etwork_PID then thésepackets contain private_sections.

If progra
program,
(

q

M_number != 0x0000 then

| map_PID: Jeést that this field does not take any value from 0x0000 - 0xO00F and also does not take
x1FFF. Test also that it does not take any values identified as Transport Packets carrying video or a

Then test that the PID pointed to contains a TS_program_map_section, with the program_number fie

ame.as the program_number field in the PAT.

HPS P o |

PID denoted the

the value
Ldio data.

d coded the

Test that

FAEN i HISE | faYa¥i T + D) Lot 1tk [=TimY ] o FAY O
UicTT arc 11U STULUUTIS WILIT tallIT__TU == UAUU TIT Ally TTAllopguUlt mAULRATLU WILIT A T T valutc ULTICT Uialt UA

00.

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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2.3.2.1.8 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_jd: Test that this does not take a value 0x00, 0x01 or 0x03-0x3F. If table_id OXFF appears then tesf that stuffing occt
to the end of the Transport Packet. Only sections with table_id value 0x02 are then to be subjectto| the following test
as only they are TS_program_map_sections. (Other sections may be private sections).

sectiop_syntax_indicator Test that this is set to.'1'
'0": Test that this bit is '0'".
section_length Test that the first two bits are coded '00'.

9 <= section_length <= 1021
if section_length == n then byte n+1 == next table_id value, (or Ox47if new Transport Stream packet)

The nth byte of the section shall be tested to be the last byte of the CRE~32.

progrgm_number: Test that this is coded to be the same as one of the values of program_number listed infthe PAT as havin
the PMT_PID value which is the same as the PID value in which the section is found. Test that this|field does not tak
the value 0x0000, which is reserved for the NIT.

PCR_PID: Test that in the adaptation_fields in the Transport Stréam packets having a PID the same as th¢ PCR_PID, a PC
occurs with the required regularity - see the part of thisicdocument which defines how to test for corject PCRs.

progrgm_info_length: Test that the first two bits are coded(80'. Test that this length field is consistent with the immediately
following descriptor length fields, and that the CRC’ 32 field is correct. This length only codes the Igngth of the
immediately following descriptors.

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

streanp_type Test that the stream_type field.does not take the following values:
0x00, PXOF-0x7F.

==

he field takes the value 0xQ1;test that the Transport Stream packets of the PID listed in the next elenentary_PID
cdntain ISO/IEC 11172-2 data:

==

he field takes the value 0x02, test that the Transport Stream packets of the PID listed in the next elenentary_PID
cdntain ISO/IEC 13818-2 data.

.
==

he field takesthe)value 0x03, test that the Transport Stream packets of the PID listed in the next elenentary_PID
cdntain ISO/IEC\11172-3 data.

==

he field takes the value 0x04, test that the Transport Stream packets of the PID listed in the next elementary PID
cdntaintSO/IEC 13818-3 data.

==

he-field takes the value 0x05, test that the Transport Stream packets of the PID listed in the next elellnentary_PID
contain ISO/TEC I381I8-1 data in private_sections.

« If the field takes the value 0x06, test that the Transport Stream packets of the PID listed in the next elementary_ PID
contain data in ISO/IEC 13818-1 PES packet form.

* If the field takes the value 0x07, test that the Transport Stream packets of the PID listed in the next elementary_ PID
contain ISO/IEC 13522 data.

« 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.

« If the field takes the value OxOE, test that the Transport Stream packets of the PID listed in the next elementary_PID
contain ISO/IEC 13818-1 auxiliary data.

elementary_PID. Test that this field never takes the values 0x0000- 0xO00F or Ox1FFF.
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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

yte of the Transport Packet shall be assumed to be a pointer_field. If the payload_unit_start_indicatg
o pointer_field shall be present in that Transport Stream packet and it is not compliant for a section-t
Transport Stream packet.

table_id:| Test that the byte pointed to by the pointer_field takes the value '0x01' i.e. table_id set to 0X01.
section_syntax_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 <= section_length <= 1021

if section_length == n then byte n+1 == 0x01 or OXFF (or 0x47 in the case’of this being the start of the
$tream packet)
The nth byte of the section shall be tested to be the last byte of the CRC_32.

Test thafall sections of the CA Table that are currently valid, all have the same version_number.

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

gcrambled streams. Since the content of the deseriptor is primarily private, it is not possible to verify w
private data is 'correct’ or not.

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

2.3.2.1]10 Network Information Table tests

If in the PAT, a program_number setto 0x0000 occurs, then a test should be made for a network information

Test for gny Transport Stream (packets with a PID value of NIT as indicated in the PAT.

transporf_scrambling_controk~I1f the flags are set to a value other than '00' then no further tests are required.
ssumption 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 be a pg

ointer should be used to identify the first byte of a section (table_id)

table_id:| Testthat it takes a value other than 0x00- Ox3F. If table_id is OXFF then test that the rest of the Tran
aeket is also filled with OxFF bytes too. Otherwise the next test should be carried out on section_length field.

ris setto '0' then
D start in that

next Transport

descriptors listed

There should be sufficient cases of the CA_descriptor to identify program related access control infoqmation for all

hether this

prt Packet is

able.

Dtherwise, the

nter field. This

sport Stream

section_[eng

byte should

p g
not take a value 0x00-0x3F. Contmue to repeat the procedure of payload_unit_start_| |nd|cator 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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2.3.2.1.11 Private section

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_jet

Consi

- oblo ot 2l pu | e | £ el talal el 1 aNTaValll a el sl F 4 alaal it Ve Yl il 4 Y + oblo ot
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end of the Transport Stream packet also take the value OxFF.

btency Test Assume the private_section_length field is correct, and use it to skip to the table_jid-of th
this is in the following Transport Stream packet test that the payload_unit_start_indicator is,.set to '1
pointer field in that Transport Stream packet also points to the start of the next sectiom)-Repeat prq
section.

Il other bytes to

B next section. If
' and that the
cedure on next

2.3.211.12 Descriptor tests
23.2.1.121 General descriptor tests
Certain descriptors can only apply to certain stream types, and may be some*only apply to either programs [or elementary

strea
Test

descri

descri

]

s. Some descriptor tags are reserved.
at descriptors are not present in PID’s defined as reserved in {SO/IEC 13818-1 table 2-4.

btor_tag: Test that the descriptor’s tag does not have any .of the reserved values described in ISO/IE
39.

btor_length: The test of descriptor’s length is particular’to each descriptor, i.e. that no additional byte
the descriptor’'s syntax) can be added. The descriptor’s length shall reflect only the fields described
syntax.

A global test has also to be performed, verifying that the total length of descriptors described in the
structures is equal to the sum of the lengths of all the included descriptors plus 2 times the number

C 13818-1 table :

(not described in
in the descriptor’

r associated PSI
of descriptors.

Note: | The fields which appear in the various:descriptors and which are related to fields already present in the video|andestdip elem
streams structures shall be cross tested with these fields.

2.3.2.1.12.2 Video stream deseriptor

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

The stream_id in the corresponding PES headers must be the stream_id of a video elementary stream (firs

In the
Descr
Multip

ISO/IEC 13818-1\table 2-18).
PMT and PSMtables, this descriptor is allowed, at the elementary level and is not allowed at the prag
ptor_lengthiFest that the length is 1 or 3.

e_framexrate_flag and frame_rate_code When the value of the multiple_frame_rate_flag is zero, or
frame-rate may be assigned to the video elementary stream. That frame rate must correspond to tH

t 4 bits set to ‘11.

gram level.

ly a single
e value indicated

the'frame_rate_code following the multiple_frame_rate_flag flag (see first column of ISO/IEC 1381

8-1, 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 setto ‘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.

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/IEC 11172-2 video data.

The explpnation of the possible video elementary streams, according to the 4 different possible values of thefMPEG_1_only
nd constrained_parameter flags, is the following:

Constrained parameter flag =|1 Constrained parameter flag =0

MPEG_1 only_flag=1 Only constrained ISO/IEC Constrained ISO/IEC 11172-2 video ard
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

o7

Still_pictpre_flag: If still_picture_flag is set to ‘1’, test that the video elementary stream contains only I-picture

Profile_gnd_level_indication When the elementary stream is ISO/IEC 13818-2 video, test for consistency witl the profile
nd level indicated in the video elementary stream.

chroma_format: When the elementary stream is ISO/IEC 13818-2 video, test for consistency with the chromalformat
indicated in the video elementary stream.

frame_rdte_extension_flag If setto 1, and when the elementary stream is ISO/IEC 13818-2 video, test that af least one of
e video frame rate extension fields is non(zero.

2.3.2.1.1p.3 Audio stream descriptor

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

The stre@am_id in the corresponding PES headers must be the stream_id of an audio elementary stream (first B bits set to ‘110’,
I[SO/IEC 13818-1, table 218)-

In the PNIT and PSM tables, this descriptor is allowed, at the elementary level and is not allowed at the program level.
Descriptor_length: Test that.the length is equal to 1.

free_format_flag: Testfor/consistency with audio bitrate_index field.
If set to 1 thesaudio stream has a free format.
If set to Q&the bitrate_index in the audio structure gives the audio bitrate.

ID: Test|for capsistency with audio ID field.

layer: Testfor 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_length: 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_orto a program
T 7 Ll } 7 T T T T b )

In the PMT and PSM tables, this descriptor is allowed, at the elementary level and at the program level:
Descr{ptor_length: Test that it is greater than or equal to 4.

Format_identifier: Test by verification with the Registration Authority.

2.3.2.1.12.6 Data stream alignment descriptor
This descriptor can be tested only if it applies to a video or an audio elementary stream.
Descr{ptor_length: Test that the length is 1.

alignment_type In the PES packet test that the alignment exists (dependent gn,Video or Audio)

2.3.2.1.12.7 Target background grid descriptor
This descriptor can be tested only if it applies to a video elementary stream.
Descr{ptor_length: Test that the length is 4.

pel_agpect_ratio Test for consistency with the video sequence*header in the video ES.

2.3.2.1.12.8 Video window descriptor

This descriptor can be tested only if it applies to a video elementary stream.
This cpn only be present if target_background_gfid_descriptor present.
Descr{ptor_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_desegriptor when present.

verticgl_offset This value should(not exceed the value of vertical_size as coded in the target_background_|grid_descriptor
when present.

2.3.2.1.12.9 Conditional access descriptor
This descriptor can be tested only if it is in PMT or CAT in Transport Stream, or refers to stream_id in a Prqgram Stream ma
CA_P|D: Test thatthis is not a reserved PID value as defined in ISO/IEC 13818-1 table 2-4 or PID Ox1FFH.

2.3.2.1.12.10 ISO 639 language descriptor

language..code Test that values are allocated/permitted according to ISO 639 and ISO 8859-1, and in ordr.

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 ltw 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 PTT and PSM tables, this descriptor is allowed, at the elementary level and at the program level.
Descriptor_length: Test that this is greater than or equal to 4.

copyright_identifier: cross check with the Registration Authority.

2.3.2.1.12.14 Maximum bitrate descriptor

This desgriptor can be tested if it is used at program or ES level.
Descriptor_length: Test that the length is 3.

maximum_bitrate: test against the measured rate of the ES or program; test against the bitrate fields of video|and audio if this
dlescriptor is applied to ES.

2.3.2.1.1R.15 Private data indicator descriptor
Descript¢r_length: Test that the length is 4.

Other fie|ds of this descriptor can not be tested.

2.3.2.1.12.16 Smoothing buffer descriptor

This desgriptor can be tested only if it refers to an audio, video or private ES, or to a program.
Only used in the PMT and PSM tables, this descriptor isi@llowed at the elementary level and at the program Igvel.
Descript¢r_length: Test that the length is 6.

sb_leak |rate See test on the sb_size field.

sb_size [Test that the sb buffer defined withits sb_size and its sb_leak_rate does not overflow.
Test that| during the continuous existenceof a program, the values of the fields in this descriptor are encoded with the same
alues.

2.3.2.1.1R.17 STD descripter

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

In the PNIT table, this. descriptor is allowed, at the elementary level.

Descriptor_lengthyTest that the length is 1.
reserved setto, 1111 111"

leak_validcflag: 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/IEC 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_length: Test that the length is 2.
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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 set to ‘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

2.3.2

I-pictures shall be smaller or equal to that value.

.2 Tests of Program Streams

2.3.2
pack |

syster

progra

progra

2.3.2

2.1 Tests on the pack level
Start_code Test that the pack_start_code is 0xO00001BA.

n_clock_reference In successive packs, the system_clock_reference field contains encoded values w
a nominal 27 MHz system clock. The maximum interval between system_clock_reference fields is
difference between encoded values in successive packs. Test that this difference-does not exceed
specified in ISO/IEC 13818-1.

m_mux_rate: Test that the value encoded in the mux_rate field is sufficientlyJarge that, if all bytes in
transmitted at that rate, they are delivered to the system target decoder before the time the first byt
pack is delivered. The time that the first byte of the subsequent pack s delivered may be derived f
system_clock_reference and mux_rate fields in that subsequent pack.

m_mux_rate: Test that the mux_rate field is not encoded with the value zero.

2.2 Tests on the system header

gener

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

generdl test (3) If the Program Stream contains more thian one system header, test that the values encode

syster]

heade
rate_b
audio |
a)
b)

audio |

fixed_|

| test (1) Test that the first pack of a Program Stream ce@ntains a system header.

are identical.
n_header_start_codeTest that the system:header_start_code is equal to 0x000001BB.

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

ound. Test that the bitrate indicated by the rate_bound field is greater than or equal to the maximum
encoded in any mux_rate/field in the same Program Stream.

[lbound Test that the value/encoded in the audio_bound field is greater than or equal to the maximun
simultaneously active ISO/IEC 13818-3 audio streams in the Program Stream. For the purpose of
ISO/IEC 13818-3-audio stream is active if:

the input buffer)of the system target decoder of that ISO/IEC 13818-3 audio stream is not empty, o
one of the presentation units decoded from that ISO/IEC 13818-3 audio stream is being presented
| bound-Test that the value encoded in the audio_bound field is less than or equal to 32.

lagi\Jf the fixed_flag is set to ‘1, then test that the values encoded in all system_clock_reference fiel

hich are samples
imited by the
0,7*90 000, as

the pack are
P of the subseque
om the

H in all the headel

b system header

bitrate value

N number of
this subclause, ar

if

s 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 str
the duration of the decoded audio access units in that ISO/IEC 13818-3 audio stream. For this pur
(in terms of units of the system clock frequency) shall be derived from the number of samples and t
frequency of the decoded access units and the ratio SCASR as specified in 2.5.3.6 of ISO/IEC 138

eam correspond |
pose the duration
he sampling

18-1. 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 disco

ntinuities.

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) A . . .

c) one of the presentation units decoded from that ISO/IEC 13818-2 video stream is being presented;

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

stream_ifk Test that the value encoded in the stream_id field is one of the values permitted by tabje'2-18 (str¢am_id) in
2.4.3.7 in ISO/IEC 13818-1.

stream_ifk Test that the stream_id mechanism refers exactly once to each elementary streanvin the multiplex|

STD_buffer_bound_scale If the stream_id refers to an ISO/IEC 13818-3 audio stream, test that the
TD_buffer_bound_scale is set to ‘0’. If the stream_id refers to an ISO/IEC.13818-2 video stream, tefst that the
TD_buffer_bound_scale is set to ‘1’

STD_buffer_size_bound Test that the value encoded in the STD_buffer_size. beund field is greater than or equal to the
aximum value encoded in any of the STD_buffer_size fields in packets of the same elementary stregm.
2.3.2.2{3 Tests on Program Stream map
packet_gtart_code_prefix Test that it has the value '0x000001".
map_strgam_id Test that it is coded '0xBC'.

program] stream_map_length Test that is does not containavalue greater than 1018. Test that this length fi¢ld is consistent
with the following length fields program_stream ¢nfo_length and elementary_stream_map_length, and that the
CRC_32 field is correct.

current_ipext_indicator: The value of this bit is considered with program_stream_map_version.

program] stream_map_version This is analysed-in conjunction with the current_next_indicator. Any value of efther field is
permitted within the Program Stream/ but the order in which they occur is restricted, and should be tested as follows.

If versior] number v with current_next~indicator set to '0' is encountered then test that it is only followed by a PISMievith vers
number y and current_next_indicator-set to '1', with identical data.

If versior]_number v with currént”next_indicator set to '1' is encountered then test that it is only followed by ong of the
following

i) an identical copy of itself

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

program| stream_info_length Test that when this length field is 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 {he 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.

eleme|

descri

CRC_|

2.3.2
packe
directg
PES _|

prev_directory offset If the encoded value is zero, test that there is no previous program stream directory
Stream. If the encaded value is not zero, then test that the first byte of the previous program streain directory is

next_(

The fo
the nu

If the stream_type field takes the value 0x07, test that the elementary_stream_id takes a value ‘111
PES packets with a stream_id equal to the elementary_stream_id contain ISO/IEC 13522 data.

If the stream_type field takes the value 0x08, test that the elementary_stream_id takes a value '111
PES packets with a stream_id equal to the elementary_stream_id contain ISO/IEC 13818-1 DSM-(
in Annex A of ISO/IEC 13818-1, or ISO/IEC 13818-6 DSM-CC data.

If the stream_type field takes the value 0x09, test that, if the elementary_stream'idtakes a value 'l
packets with a stream_id equal to the elementary_stream_id contain a ISO/IEC)13818-1 program__
if the elementary_stream_id takes a value '1011 1011' then PES packets with a stream_id equal tg
elementary_stream_id contain a ISO/IEC 13818-1 or 11172-1 system_header, or if the elementary|
value '1011 1010' then PES packets with a stream_id equal to the eleméntary_stream_id contain ¢
or 11172-1 pack_header.

htary stream_info_length Test that when this length field is assumed to be correct, then along with th
lengths and other length fields, the CRC_32 field is shown tobe correct. This length only codes the
immediately following descriptors.

btors: Test that only descriptors are included which are permitted in Program Streams; see table 2-3
13818-1.

32 Test that the four bytes after the last descriptor byte in the last loop of ES descriptors are the sa
calculated over the whole section excluding-these bytes.

2.4 Tests on Program Stream.directory

_start_code_prefix Test that it is coded '0x000001".

ry_stream_id: Test that it is coded™FF'

backet_length Test that thisdength field is consistent with the number_of_access_units field such that
PES_packet_length is equal to 14 + (18 x number_of_access_units).

addressed.
irectory_offset~If the encoded value is zero, test that there is no next program stream directory in th
If the eneoded value is not zero, then test that the first byte of the next program stream directory is

llowing~18 bytes all refer to a single access unit, and the fields should be repeated once for each acc
mber of access_units field.

1 0011' and that

1 0010' and that
C data as definel

111 1111 then P
stream_directory,
the

| stream_id takes
| ISO/IEC 13818-

e descriptor
length of the

9 in ISO/IEC

ne as a CRC_32

n the Program

e Program Strean
addressed.

PSs uimt signalled

packe

__stream_lid Test that It takes one of the following values: "110x xxXX’; 1110 XXxx'.

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 i
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.

f the

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.

marke

packet_start_code_prefix) signalled to contain the access unit.
r_bit: Test that this bit is '1".

31


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

ISO/IEC 13818-4:1998(E) © ISO/IEC

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

1.) Do the computations required to verify that the bitstream complies with the constraints of the T*STD model|of ISO/IEC
13818-1

2.) For alconstant bitrate Transport Stream, test that all PCR’s of a given PID satisfy thelinequality given in the ekptession t

follows, g¢xcept under those conditions in which i and i” span a PCR discontinuity or RCR(i) is indicated as dis¢ontinuous. In
order for|the stream to be compliant, there must be at least one value of “k” that satisfies all PCR samples for jall PCR PIDs.

(- -1) (i-i"+1)

IN

=

IN
1

PCR(i)} PCR(i") +0 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_reference_hase fields of the
PCRs bding tested.

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

This test|verifies that all PCRs wefe generated by system clocks that are within +/- 30 ppm of each other. Thg twoderms in th

expressipn fod are: (1) 27, which arises from the +/- 500 nsec PCR tolerance allowed by part 1 of ISO/IEC 13818, and (2) a
term which allows for 810 Hz (30 ppm) frequency error in the system clock allowed by part 1.

3.) For aconstant bitrate-Transport Stream, test that any two PCR’s of a given PCR_PID satisfy the inequality|given in the
expressipn that follows; except under those conditions in which i’ and i” span a PCR discontinuity or PCR(i’) i indicated as
discontinuous. In.erder for the stream to be compliant, there must be at least one value of “k” that satisfies all| PCiersamples
all PCR PIDs.

(ir-1) (-1

IN

=~

IN
1

PCR(i’) - PCR(i") +5 PCR(i’) - PCR(i")&

where

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 = (500x10°)*(2)*(27x10°%) + (0,075/2)*(PCR(i") - PCR("J(27x1F)?

The tgrm representing the worst case inaccuracy of the system clock from slew has been derived by integrating the area und
the ling formed by plotting time vs. system clock frequency between the two PCR time values:

The PR accuracy is not compliant if the system clock used to generate the bitstream.continues to change [at the maximum

allowdble slew 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:

0 = inaccuracy of PCR values + inaccuracy of system clock from &hours of slew
+ maximum frequency offset

0 = (500x107)*(2)*(27x10°% + (0,075/2)*(5,832 x 18)%(27x16)?
+ (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 accuracy ¢f +/- 30 ppm. If ¢
syster clock descriptor is present and indicates a system clock frequency accuracy other than 30 ppm, then the value of 6 h
used in this calculation must be adjusted accordingly.

4.) If the intended transport rate is known by means outside of the bitstream, then test that the value of k f@jradbéreenis
consigtent with this known value.

5.) Fof a constant bitrate Transport Stream, test that any four PCR’s of a given PCR_PID satisfy the inequality given in the
expregsion that follows, except underthose conditions in which i and i””’ span a PCR discontinuity or PCR(if"") is indicated
as disgontinuous.

(-7 (i) (-1

PCR(i)- PCR(") +& PCR(i”)-PCR(i") PCR(i") - PCR(i") &

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

) ="(500X IO (2 (27XI0% F (0.075/2) (PCR{" - PCR{™ 2 7xI0)

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

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

slew ratg for more than 6 hours. Given two PCR values such that (PCR(’) - PCR(i"") > 5.832th@@alue oD is
determingd as follows:

® = inaccuracy of PCR values + inaccuracy of system clock from 6 hours pfslew
+ maximum frequency offset

® = (500x107)*(2)*(27x10°%) + (0.075/2)*(5.832 x 18)%(27x1F)?
+ (1620)*(PCR(i’) - PCR(i"™) - 5.832 x 18)/(27x10)

The time|of 6 hours used in the above calculations is based on a default system clock frequency accuracy of 1/- 30 ppm. If a
system dlock descriptor is present and indicates a system clock frequency accuracy other than 30 ppm, then the value of 6 hou
used in this calculation must be adjusted accordingly.

2.3.2.4| Buffer overflow/underflow tests for Transport Streams

Transpolt Stream testing of buffer underflow andioverflow in the T-STD is done for one program at a time.
For each elementary 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

This test|can be implemented by.continuously monitoring the fullness of TB, based on the delivery schedules ¢f data entering
and leav|ng the buffer. The input-to the buffer is defined by the bytes of the Transport Stream that enter the byffer at the ra
derived ffom the bitstream by.applying the transport rate formulae from ISO/IEC 13818-1. The output of the buffer is defined
by the oytput rate definednn’ISO 13818-1. If there is no data in TB, then the output rate equals zero.

For each video elementary stream of a program, an MB buffer and an EB buffer test shall be performed, in ordler to verify the
constrairfts of thesetwo buffers:

if (Leak method)
{ 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)
{ 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 an

d EB is defined by the formulae defined for the leak method in ISO 13818-1.

2.3.3

In this
These
decod

2.3.3

2.3.3

General system decoder capabilities

capabilities should therefore be considered as a functional checklist that can be used as)a’focus poi
pr developers. These capabilities are required for each compliant decoder.

1 Handling of decoder discontinuities

1.1 Sequence concatenation; decoding discontinuities; Splicing; format changg

subclause System Decoder capabilities are provided. Most of these capabilities cannot be tested in & mathematical w

nt for agplication

S

In conppliant Transport Streams, at any audio access unit boundary or any-video sequence boundary, the f¢llowing

discorn

tinuities in the decoding process parameters can occur:

» fof video, any parameter set in the sequence header or lower layer headers, such as profile/level, frame rate, bitrate, GC
pgrameters, picture format, etc.;

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

» fof 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;¢éan happen independently for all, some, or one of the elementary stri
ofla program. It may or may not be indicated hy the presence of extra information referring to a seamless or non-seam!
sglice point.

Assunning any combination of change(s) in.decoding process parameter(s) which lead(s) to parameter valu

by the

m

ng
0d
to

In add
betwe
displa
proces
can al
discon

decoder under test, the decoder under test shall:

t produce unacceptable audio or video artifacts, such as chirps, blocking etc. However, when a dg
curs, there may not be any data to present during some time interval. At such instants, audio decod
mute and video decoderts to freeze frame/field.

tion, when a phase shift in display timing of video (after the discontinuity) is indicated by the PTS (I.E
bn the currentPTS and the previous one is not an exact integer number of frame periods) decoders ¢

process/without any discontinuity in the vertical timing. This involves re-mapping the decoded video
s, whiehmiay require some additional memory (than what is specified in the T-STD model). On the o
50 resynchronize (genlock) by directly adjusting the vertical display timing to the decode timing, there

hintain correct presentation synchronisation between the different elementary streams of the programy;

bs that are suppo

coding discontint
Ers are recomme

thedifferenc

an continue the
on the display
ther hand, decod
by allowing for a

tinuity in the phase of the vertical display timing. This may result in a visible resynchronization effect

hoon imnlamantatinne arn allawvwnd 1n camnliant An~AAAre

bn digpeay dev

Both t

2.3.3

TC ST P e oo arc ooy CO - SO Pt G T CoUTTos

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®T'Ss for each
presentation unit, as specified in ISO/IEC 13818-1. The timebase used shall be the replica of the STC synth

decoder.| The delay due to the implementation of the decoder must be accounted for when calculating the ac

time fro

variation
decoder
associate

2.3.3.3

Decoder
streams
This sha

f
f

A

A

A

A

valug¢ 0x0000.

the PTS. In normal operation (not trick modes) all presentation units in the program shall bé presen

in the difference between the PTS and the actual presentation times of presentation units.shall not b
manufacturer should provide the applied difference between the actual presentation.time of an acceg
bd PTS value.

Presentation synchronisation

5 shall synchronise the audio and video presentation units within +/- 40nmS regardless of the number
n the program. The delay between video and audio shall remain essentially constant after synchroni
| be maintained under all of the following conditions:

Permissible PCR jitter

Permissible STC variations

\fter any splice

\fter channel change or program change

\fter any change of video sequence (i.e., concatenation)

\fter descrambling of audio, video or both

bns may require better synchronisation than specified herein.

1 Program acquisition

5 shall be able to use PSlinformation to support acquiring a program. This entails:

ssing Transport Streadm packets with PID value of 0x0000, and finding the start of a section, parsing
[ to read the pragram_map_PID value of the wanted program. Since during the continuous existence
ram_map_PID’shall not change, it is not strictly necessary to continuously monitor Transport Stream

ssing. Transport Stream packets with the PID value listed in the PAT as carrying the program_map_H

of the wanted program.

d program; identifying sections within this PID which have table_id 0x02, and which have the progra

ised in the
ual presentation
ted, and the
b pArceivable.
S unit and the

of audio or video
sation is achievec

the sections in
of a program, the
packets of PID

ID for the
Im_number field

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

Applicati
2.3.3.3
Decoder
1. Accq
orde
prog
2. Accq
wan
3.
conti
2.3.34

nuously monitor such sections.

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:_Decaoders shauld he abhle to follow such a r‘hangp‘ mllring hetween streams if necessary Na audible artifacts shoulc
occur Wwhen such a change has been signalled in a program_map_section. If different languages are offered within one

progrgm, then the decoder should continue to present the same language after a change as before it-provided that the initia
language is still available after the change and is supported by descriptors.

Video] Decoders should be able to follow such a change, freezing the frame if necessary. No ‘ether visible|artifacts should
occur when such a change has been signalled in a program_map_section.

Note op Conditional Access
Decoders which do not support conditional access or descrambling functionality do not need the ability to access Tramppati&ite
with PID value of 0x0001. For decoders which do claim this functionality it may be deSirable to continuously monitoﬂxmtTran

Strean] packets.

2.3.3}6 Private data handling

The nprmal operation of compliant MPEG decoders shall not be affected by the presence of private data in|a Transport Stre:
or a Program Stream.

2.3.3/6.1 Private data in Transport Streams

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). Thesetinclude the NIT. The presence of such packets in a Transport Stream shall
cause|interruption or degradation of service ifta decoder processing that Transport Stream.

Decoders shall at a minimum be capablée.of recognising and ignoring all private fields. These fields are listeéd in ISO/IEC
13818-1 annex H.

2.3.36.2 Private datain-Program Streams

Decoders shall at a minimambe capable of recognising and discarding all packets for which:
* stream_id = privateystream_1 (‘1011 1101")

* stream_id = private_stream_2 (‘1011 1111’)

* stream_id-=ECM_stream (‘1111 0000)

» stfeam. id = EMM_stream (*1111 0001

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 mode operation;
therefore conformance requirements for the handling of discontinuities must also be met by the decoder. Audio/video
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 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

Fdr interlaced pictures decoders shall first display the top fielfieldr rep_cntrlperiods, followed by the bottpm field
forf field_rep_cntrlperiods. For progressive pictures, the entire frame shall be displayeddorep s cntriperiods.

Freeze Hrame
Degcoders shall display only the field(s) indicatedibid id.
THe field(s) displayed are from the first video presentation unit in the PES packet that contigdéthd fldgoaranpeter. If

ng video presentation unit is contained in that PES packet, then the field(s)_displayed are from the mos{ recent previous
video presentation unit.

Fast Re\erse
D¢gcoders shall display only the field(s) indicatedibid_id.
If [ntra_slice_refreshs set, then no constraints are placed upon the display of missing macroblocks between coded
slices. However, it is strongly recommended that decoders display visually acceptable material in thesg locations, e.g.,
corsited macroblocks from previous pictures.

Slow Reyerse

Fgr interlaced pictures decoders shall first' display the bottom fiefeefdr rep_cntrlperiods, followed by the {op field
foll field_rep_cntrlperiods. For progressive pictures, the entire frame shall be displayeddorep_cntrlperiods.

2.3.3.8| Systems decoder requirements for forward compatibility

Wherevdr practical, decoders-shauld be designed to allow for future compatible extensions to the bitstream syntax. All
"reserved" bits or fields in JSQAEC 13818-1 Transport Streams or Program Streams shall be ignored by comgliant decoders.
“Ignored] means that the-presence and/or content of these fields has no effect on the decoder. This includes the fact that
“reserved” fields may ifithe future be defined as extensions of the bitstream syntax, which extensions should have no effect on
bf decoders

and no

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 capabilities of the
decoder.

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 implementations.
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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
“reserved” fields with data other than 1's are not presently compliant bitstreams, but must be used to verify
compliance.

containing
decoder

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

corresjponding 10 the descriptions orf annex A are Iincluded In the electronic Tile directory “Dditstreams™.

2.4 Video

In the video sections of this part of ISO/IEC 13818, except where stated otherwise, the following terms are
purposes:

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

The tdrm 'decoder’ means ISO/IEC 13818 video decoder, i.e., an embodiment.af the decoding process spg
13818-2. The video decoder does not include the display process, which is eutside the scope of this stand
video Hecoder is specified in subclause 7.12 of ISO/IEC 13818-2.

The term ‘clause 8' means clause 8 of ISO/IEC 13818-2 (definition of-atithorized profile-and-level combinat
future famendments of the standard which defines additional profilesand-level combinations not currently de

The tgrm 'verifier' means a ISO/IEC 13818 video bitstream verifier'i.e., a process by which it is possible to
all the|requirements specified in ISO/IEC 13818-2 are met by.the bitstream.

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

The fdllowing subclauses specify the normative tests for verifying compliance of video bitstreams and videg
normgtive tests make use of test data (bitstream tést suites) provided in the electronic file directory “Test bi
softwdre verifier specified in ISO/IEC 13818-5with source code available in electronic format.

Confofmance of scalable hierarchies of bitstreams and scalable profile decoders is defined in 2.4.1.

2.4.1] Definition of video bitstream compliance

ised for practical
cified by ISO/IEC
ard. The output ¢
ons), as well as &
ined in clause 8.

est dmat verify

C 138%8-2, the te

decoders. Thos
streams”, and

An ISQ/IEC 13818 video bitstream is a bitstream that implements the specification defined by the normativeg sections of

ISO/IHC 13818-2 (including Annexes A, B and C).

A compliant bitstream shall'meet all the requirements and implement all the restrictions defined in the gene
by the|ISO/IEC 13818-2 specification, including the restrictions defined in clause 8 for the profile-and-level
sequepce_extension() of the bitstream.

Subclause 2.4:2.0f this part of ISO/IEC 13818 defines the normative test that a bitstream shall pass succes
claimgd compliant with this specification.

ic syntax defined
Epecified in the

sfully i order to t

A compliant bits

tream of a given profile-and-level may be called an “ISO/IEC 13818fite@Levebitstream” or
“Profile@ itstream™(e-¢ MPEHEbitstream

V10 a .U altiv COv », e

simply a

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 d

erived 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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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.

24.1.3

2.4.1.3.

Encoder requirements and recommendations

1 Encoder requirements

Although
Profile@

1) Theb
2) For er

operations shall be performed with the full arithmetic precision specified in ISO/IEC 13818-2.

This sec

With this
encoder
non-com

2.4.1.3

It is stror]
ISO/IEC

reconstriyicted samples produced by the hypothetical decoder sub-leep embedded within an encoder and thos

(downstr]

It is stror]
vectors t
subclaus

The cond
frame pr

If the eng
pictures
pictures

2.4.2

The tech
impleme

A bitstregam that claims,gempliance with this part of ISO/IEC 13818 shall pass the following normative test:

When pr
reported
transmis

| evel encoder if it satisfies the following requirements:
tstreams generated by the encoder are compliant Profile@Level bitstreams.

coding methods which include embedded decoding operations to produce the coded bitstream, thes

bnd requirement is necessary to guarantee that only compliant decoders will produee-images that hay

requirement on ISO/IEC 13818-2 encoders, any compliant decoder decoding a-bitstream generated

pliant decoder.

2 Encoder recommendations

gly recommended that video encoders capable of producing P<pictures implement Note 2 of subclau

pam) decoder using the coded bitstream produced by the‘encoder.

gly recommended that video encoders capable of generating concealment motion vectors produce s
nat will help the concealment process for decoders, which implement the specific concealment techn
es D.13.1.1.2, D.13.1.1.3, and 7.6.3.9 of ISO/IEC 13818-2.

ealment motion vector transmitted with a macroblock should be a frame motion vector that would prd
pdiction for predicting the macroblock that fies vertically below the macroblock in which the motion ve

oder is capable of generating bitstreams with slice_picture_id, it is recommended that temporal inter
Ising the same value for slice_picture_id be as large as possible, so that error bursts causing loss of
Can be detected.

Procedure for testing bitstream compliance

hical report (ISO/IEC723818-5) contains the source code of a software video verifier that checks that
nts properly most‘efithe normative requirements defined in ISO/IEC 13818-2.

bcessed by)the technical report verifier, the bitstream shall not cause any error or non-conformance

Bion

Success

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

e decoding

e optimum qualit)

by a compliant

will normally reconstruct images of higher quality, compared to the images feconstructed from the sgme bitstream by

5e 7.4.4 of

13818-2. Failure to implement this recommendation may cadse’significant accumulation of mismatch between the

e produced by a

lich concealment
que described in

vide a "good"

Ctor occurs.

al between
sexs@l consec

A bitstream

messages to be

by the verifier. This test shall be applied only to bitstreams that are known to be free of errors introdyiced by

ully’passing the technical report verifier test only provides a strong presumption that the bitstream u

der 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).
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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

severgi Teasons:
- It allgws to test the subjective quality of the reconstructed frames. ISO/IEC 13818-2 does not put any-requirement on
subjeqtive quality, but it is desirable that an encoder generates bitstreams for which the subjective quality of reconstructed
frame$ is as good as possible.

- Chegking the output of the IDCT can provide an indication of whether or not the encoder that.produced the bitstream
obseryed the recommendation of Note 2 in subclause 7.4.4 of ISO/IEC 13818-2).

If a bitstream contains a P-picture with many occurrences of coded blocks of DCT coefficiénts (i.e., blocks that are not all

Zeros
not im

Theb

for which the output of the reference IDCT is all zeros, then the encoder thatpreduced the bitstream
plementing this important recommendation.

st chance to discover this problem is when a still image (with no motion-at-all and no noise) is encod

can befsuspecte

ed.

2.4.3| Definition of video decoder compliance
In this|subclause, except where stated otherwise, the term 'bitstream’ means compliant ISO/IEC 13818 vidgo bitstream (as
definefd in this part of ISO/IEC 13818) that has the profile_and_level_indication corresponding to the profilefand-level

combipation considered for the decoder.

Compliance of an ISO/IEC 13818-2 decoder is defined only.with regard to a legal profile-and-level combination, as specified
in clayse 8.

The nprmative tests that a decoder shall pass in orderto claim compliance with a given profile-and-level combination are

specif
passe

Only g
decod

A dec
standa
norma
error f
sampl
accura
A limit
Profile

In the
when

ed in 2.4.4. A decoder can claim compliance with regard to several profile-and-level combinations if
5 the normative tests defined for each afithe profile-and-level combinations.

er’ or simply Profile@Leveldecoder™(e.g., an ISO/IEC 13818-2 MP@ML decoder).

bder that fails the normative té€sts defined by this specification may only claim limited accuracy compli
ird. A limited accuracy decoder shall be accompanied upon request by a technical description of the
tive tests. This technical description of the results shall include at least the result of the IDCT accura|
br all static tests, and for the all dynamic tests, all the peak temporal errors or jitters when presenting
bs, the description ofthe reconstructed samples not presented, etc. Real-time software decoders m

pd accuracy-decoder is not a compliant decoder and may only be called “ISO/IEC 13818-2 limited ac
@Leveldecoder” or simply “limited accuradirofile@Leveldecoder”.

following text, decoder compliance is always considered with regard to a particular profile-and-level g
his'is not specifically mentioned.

and only if it

decoder that passes the conformange test for a given profile-and-level may be called “ISO/IECPt8BI#&R evel

ance to the
results ef each of
Cy tdst, the pe
tfhetertonst

ay havelto use lir

Icy if the resources-0Of the processor are not sufficient to achieve real-time performances with the full accuracy.

Curacy

ombination, even

A com

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-p

recision arithmetic.

Except for possible mismatches caused by ambiguous half-values rounding at the output of the IDCT function, the output of
the reference decoder (reconstructed samples) is defined unambiguously by ISO/IEC 13818-2.

Fundamental requirement areas for decoders are listed in the following subclauses.

243.1

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 accurac

of the IDCT

used by

There is
skipped)

13818-2).

Therefor

When a
only zerg
by the re|

reconstriicts one sample with a value different from that reconstructed by the reference decoder for the same

complian

In other
onlytob

2.4.3.2
When a

the outpyit of the reference decoder. However, because of thg accuracy requirements on the IDCT transform

decoder,
The IDC

Annex A
order to
comply v

The test

1) In item (1) of subclause 3.2 of theTEEE specification, the last sentence is replaced by: <<Data sets of 1 0(

million) b

2) The tq
2 in mag

3) Let F

q

rmmm:hmm

h compliant decoder are specified in Annex A of ISO/IEC 13818-2.

A requirement that for a block that contains no coefficient data (i.e. if pattern_codeli] is zero, ordfithe
the sample domain coefficients f[x][y] for the block shall all take the value zero (Cf. subclause 7.5.1 @

b, the following is a the requirement on the arithmetic accuracy of the decoder:

coded picture is decoded from a bitstream, for each 8x8 block of the coded picturerthat is "not-coded
DCT coefficients, a compliant decoder shall produce reconstructed samples namerically identical to
ference decoder when the reference frames used by both decoders are numeérically identical. A decq

t decoder.

vords, all compliant decoders shall produce numerically identical reconstructed samples when the 1D
ocks of zero coefficients (assuming that they use numerically identical reference frames).

Requirement on arithmetic accuracy (with IDCT)

hitstream contains some 8x8 blocks with non-zero DCTcoefficients, the output of a compliant decodg

there exist some accuracy requirements on the output of a compliant ISO/IEC 13818 video decoder

of ISO/IEC 13818-2 defines additional regquirements above those defined by the IEEE Std 1180-199
tlaim that the IDCT transform used by the decoder conforms to the specification of Annex A, the IDC]}
ith the IEEE Std 1180-1990 standardand pass successfully the following test:

s derived from the specification given in the IEEE Std 1180-1990 standard, with the following modifig

locks each should be generated for (L=256, H=255), (L=H=5) and (L=384, H=383). >>

xt of subclause 3.3 of the IEEE specification is replaced by : <<For any pixel location, the peak error
nitude. There is no\other accuracy requirement for this test.>>

pe the set of 4096 blocks Bi[y][x] (i=0..4095) defined as follows :

) Bi[7]FA="1 if BI[O][0] is even, BIi[7][7] = O if Bi[0][0] is odd
) Alhother coefficients Bi[y][x] other than Bi[0][0] and Bi[7][7] are equal to 0

[ used in a compliant decoder shall meet all the'requirements defined in Annex A of ISO/IEC 13818-2.

acrobloc
f ISO/IEC

or that contains
those produced

der that
sample is not a

CT is applied

r may differ from
sed by the

b

D standard. In
[ transform shall

ations:
0 000 (one

shatdnot exce

For eac
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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
The outp
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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 by 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
The re

Itis a
param
param
13818

For eX
> 480
constr

In add
within

ISO/IEC 13818-Z

constrained
P constrained
hmeters of ISO/IE

quirements for compatibility with ISO/IEC 11172-2 (MPEG-1 video) are specified in subclause 8{I\of

requirement that a compliant ISO/IEC 13818-2 decoder shall decode all compliant ISO/IEC 11172-2
eters bitstreams. It should be noted that the permitted ranges for the parameters of ISO/IE€*11172-
eters bitstreams are different and not necessarily a subset of the permitted ranges for equivalent par
-2 bitstreams.

bles, and vertical
C 11172-2

ample ISO/IEC 11172-2 constrained parameters bitstreams can have horizontal. size up to 768 sam
is possible with a frame_rate different from 25 Hz. A compliant decoder should.decode such ISO/IE
pined parameters bitstreams (i.e. constrained_parameter_flag = 1).

tion, it is a requirement that a compliant decoder shall decode D-picturessonly ISO/IEC 11172-2 bitstreams which are
the level constraints of the decoder including some that may have constrained_parameter_flag set to|O.

2.4.3

Claus
requir

5 Requirements for compatibility between various.profile-and-level combinations

e 8 defines additional requirements for compatibility between. various profile-and-level combinations. [Those
bments are defined by Table 8-15 in clause 8. The decodef shall meet all those compatibility requirements.

| evel and Simple

For edample, a compliant Main Profile at Main Level decoder shall also be a compliant Main Profile at Low

Profild at Main Level decoder.

2.4.3]6 Requirement for forward compatibility of future extensions

ISO/IHC 13818-2 defines several requirementson decoder that are needed for allowing forward compatibility of future
extengion to ISO/IEC 13818-2 with existing:compliant decoders.

A compliant decoder that encountersian-extension with an extension start code described as "reserved” in JSO/IEC 13818-2
shall discard and ignore all subseguent data until the next start code.

A compliant decoder that encounters the syntactic element extra_information_picture described as "reservgd" in ISO/IEC
138182 shall discard this syntactic element and any subsequent one until it encounters extra_bit_picture with the value 0.
A compliant decoder that encounters the syntactic element extra_information_slice described as "reserved]| in ISO/IEC 1381
2 shal| discard this syntactic element and any subsequent one until it encounters extra_bit_slice with the vajue 0.

2.4.3]7 Reduirements related to zero byte stuffing, user data and reserved extensions

A compliant\decoder shall be able to decode bitstreams with any permitted amount of zero byte stuffing, usgr data and reser
extengions, at any place where those can legally occur. The maximum permitted amount of these data is limited by VBV
requirements—specifiecHrAnrtex-C-oHSOAEC 138182

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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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
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.

24.4

In this sy
defined i
which co

There ar

2441

Static tes
accompl

It may nd
manufac

Static tes

There ar

Procedure to test decoder compliance

bclause, except where stated otherwise, the term 'bitstream' means compliant ISO/IEC 13818wideo
n this document), that has the profile_and_level_indication corresponding to the profile-and-level con
hformance of the decoder is considered.

b two types of tests for decoders: static tests and dynamic tests.

Static tests

ts of a video decoder requires testing of the reconstructed samples. This subclause will explain how
shed when the reconstructed samples at the output of the decoding process are available.

t be possible to perform this type of test with a production decoder.(In that case this test should be p
urer during the design and development phase.

ts are used for testing the arithmetic accuracy used in the dégoding process.

P two sorts of static tests.

- The st
reconstr
when the

- The sta
of the sa
shall not

2.4.4.2

Dynamid|
output of
13818-2
underflo

2.4.4.3

This sub
complian

Not all th

ic tests that do not involve the use of IDCT, in which-case the test will check that the values of the s§
cted by the decoder under test shall be identical to the values of the samples reconstructed by the rg
reference frames used by both decoders are ndmerically identical.

tic tests that involve the use of IDCT, in which-case the test will check that the peak absolute error bg
mples reconstructed by the decoder under.test and the values of the samples reconstructed by the rg
be larger than 2 when the reference frames used by both decoders are numerically identical.

Dynamic tests

tests are applied to check that'all the reconstructed samples are output to the display process and th
the decoder's reconstructed samples to the display process conforms to the specification of subclau
and to verify that the decoder buffer (as defined by Annex C of ISO/IEC 13818-2, VBV specification
v or overflow whenh@ bits are delivered at the proper rate.

Specification of the test bitstreams

Clause provides the list of specifications that are used to produce the bitstream test suites for testing
ce.

lecdecoder requirements are covered by these tests, but tests for the most fundamental decoder requ

believed

hitstream (as
bination for

thés test can b

erftemed by t

mples
ference decoder

twees the val
ference decoder

at tihee timing of
5e 7.12 of ISO/IE(
does not

lecoder

irements are

r
ta'Ra cavarad hhv thic tnct b cenacificatingyy Thacon tactce inn!ndc :

1. Gener

oo CCoOvVCTICoO oy trifotC ot oouitc—opP T Tator T c oCtCotoToro

al static tests:

Bitstreams using all the possible coding options permitted by ISO/IEC 13818-2.

2. Memo

ry 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
possible.

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 rnnlllirr-\c the use of an nlnfinn Qr parameter value not Ir'\nrmiffmr‘l with the Ir'\rnfilt:\.:unr'l.lc-\u:\l combination
considered (e.g., B-pictures in the case of Simple Profile at Main Level), the test bitstream must be omittéd [from the bitstrea
test syite.

All the bitstreams in the test suite must be such that the output of the non-saturated integer number mathematical IDCT f’ (x,
y), as|defined in Annex A of ISO/IEC 13818-2, has values within the range [-384, 383] for each e¢oded blogk.

A set of test bitstreams constructed according to those specifications is provided in the electronic file directpry “bitstreams

that fo
confor

24.4

Specif
Lumin
in both

Functi

Purpo
have t
stored|

24.4

Specif
combi
allows

Functi
Purpo
decod
2.4.4

Specif
rate a

both thhe horizontaland vertical directions, for both luminance and chrominance blocks.

Functi

Purpo

rms an integral part of this part of 13818. These bitstreams constitute normative test’suites that mus
mance of decoders. The test suites are described in 2.4.4.6.

3.1 Test bitstream #1

cationt A series of consecutive frame B-pictures with all macroblocks using bi-directional field-based,
ance sample rate and bitrate are the maximum allowed for the profilezand-level combirdatfesample intg
the horizontal and vertical directions, for all luminance and chrominance blocks.

pnal stage prediction bandwidth

5e Check that the decoder handles the worst case of prediction bandwidth. Field-based prediction in
he largest prediction bandwidth overhead. Picture buffers-organized as frames (interleaved fields) an
in contiguous address page segments would have the-greatest penalty. Effective filtered block size i

3.2 Test bitstream #2

catiort A bitstream with a B-picture as large as the maximum vbv_buffer_size allowed for the profile
hation, using long VLC's (not via escapes)‘as much as possible. Luminance sample rate and bitrate
d for the profile-and-level combination(

pnal stage VLD
5e Check that decoder worksiin this situation. A large B-picture located after several smaller coded {
pr off guard.

3.3 Test bitstream #3

cationt A series-of consecutive frame P-pictures with all macroblocks using dual-prime prediction. L
nd bitrate are the.maximum allowed for the profile-and-level combindfiaximize number ohalf-sample p

pnal stagéprediction bandwidth

e /Check that the decoder handles the worst case of prediction bandwidth. Prediction bandwidth is

be fysed to veri

prediction.
rpolation

frame pictures
0 macroblocks
5 16X8.

and-level
hre the maximum

ictures can catch

iminance sample
ediction in

At & maximum in

this m

pde)due to the small block sizes and two prediction sources.

24.4

3.4

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.

244

35 Test bitstream #5

Specification A bitstream where every slice contains only one macroblock, and where intra_slice_bit is present in every slice

Lumin

ance sample rate and bitrate are the maximum allowed for the profile-and-level combination.
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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.

Functionpl stage parser and control

Purpose| Check that decoder handle all scenarios.

2.4.4.3|[7 Test bitstream #7

Specificgtiort A bitstream with simultaneous burst of coded bits and maximum bandwidth dual-prime MC, follg
remaininp macroblocks outside the burst with Dual Prime MC. Luminance sample rate and bitrate are the ma
for the pijofile-and-level combinatiorMaximize number of half-sample predictions in both.the horizontal and ver

direction$, luminance and chrominance blocks.
Functionpl stage VLD and prediction bandwidth

Purpose
(whole p

DRAM is shared by VLD, MCP, and Display functions. This comhination presents the longest sustai
cture) for DRAM bandwidth

2.4.4.3

Specifica

8 Test bitstream #8
tion All possible VLC’s symbols and IDCT mismatch.Mismatch and saturation.
Functionpl stage parser ; IDCT accuracy

Purpose| Test that decoders has included the complete.\WLC tables and implements mismatch control.

2.4.4.3
This test

9 Test bitstream #9

has been removed from the test suite Specification.

2.4.4.3/10 Test bitstream #10

Specificgtiort Bitstream with only ifitta’ macroblocks using only the DC coefficient and predicted macroblocks
coefficiemts. Reconstructed motion.vectors used for predicting both luminance and chrominance have all poss
of half-sgmple and full-sample-values, both for the horizontal and the vertical coordinates, and all those comb
for each prediction mode inzboth frame and field pictures, and with both interlaced and progressive chroma fo
of 4:2:0 frame pictures.

wed by
imum allowed
fical

hable period

having no DCT
ble combinations
natidns are use
mat in the case

for
antization and
ument, the

decoder unde
macroblocks

24.43.11

Test bitstream #11

predicted

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.

2.4.413713 FTesthitstreanT#13

Speciffcationt A series of consecutive Field-coded P-pictures, all macroblocks using Dual Prime predietion.| As many half-

sample components as possible in both the horizontal and vertical directions, luminance and chrominance blocks. Luminanc
samplg rate and bitrate are the maximum allowed for the profile-and-level combination. Maximize aumber ¢f prediction blocl
requirg¢d to reconstruct a macroblock.

Functipnal stage prediction bandwidth
Purpope Check that decoder handles largest prediction bandwidth with field-coded P-pictures. This test islsomehow similar
to Tegt bitstream #3, except that it uses field-pictures with Dual Prime.

2.4.413.14 Test bitstream #14

Speciffcatiort A bitstream with a series of consecutive Field coded B-pictures with 16x8 bi-directional macrpblock motion
compegnsation. Sequence contains many consecutive B pictures. Luminance sample rate and bitrate are the maximum allowe
for thg profile-and-level combinatiortJse half-sample prediction in both the horizontal and vertical directions,| for all
lumingnce and chrominance blocks. Maximize number of prediction’blocks required to reconstruct a macrdblock.

Functipnal stage prediction bandwidth
Purpoge Check that decoder can cope with this case of worst case bandwidth. This test is somehow similar to Test bitstrea
#1, except that it uses field-pictures.

2.4.4{3.15 Test bitstream #15

Speciffcationt Bitstream with R/P bits worth of extra_bit_slice in picture. Luminance sample rate and bitrat¢ are the
maximum allowed for the profile-and-level cgmbination.

Functipnal stage Parser

Purpope Check that decoder is capable of handling a large number of bits concentrated in the extra bit slige loop.

2.4.4|3.16 Test bitstream #16

Specificationt ISO/IEC 11172-2 (MPEG-1) constrained parameter bitstream. Luminance sample rate and bitrate are the
maximum allowed for MPEG-1 constrained parameter bitstream.

Functipnal stage _overall

Purpope Check that decoder can decode MPEG-1 constrained bitstreams.

2.4.4|3.17 Test bitstream #17

H i b - o . b o
This testhas beenremoved-fronrthetestsuite—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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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

Purpose

2.4.43.

IDCT

Check IDCT decoder accuracy. This is not a drift test since all macroblocks are of type Intra.

20 Test bitstream #20

Restrictig

Specifica
VLC's ar
and-leve

Function

Purpose
short VL

2.4.4.3
Restrictig

Specifica
in the en
allowed f

Function

Purpose
enhance
macrobld

24.4.3

Restrictig

Specifica
maximun

Function
Purpose
different
2.4.4.3
Restrictig

Specifica
of motior

n: Only for profile-and-level combinations supporting SNR scalability:

tion Maximum VLD bandwidth on both layers (base and enhancement) with burst of escape codes,
d maximum buffer size on both layers Luminance sample rate and bitrate are the maximum.allowed 1
combination.

bl stage test of parser(s)

Test of the maximum VLD bandwidth on both layers (base and enhancement) withnburst of escape g
C’'s and maximum buffer size on both layers. Some designs may not be able to\handle both layers

21 Test bitstream #21
n: Only for profile-and-level combinations supporting SNR scalability:

tion Skipped macroblocks on base layer, on enhancement layer,;and on both layers together. Test
hancement layer while macroblocks are skipped in the base layer.” Luminance sample rate and bitrat
or the profile-and-level combination.

pl stage test of parser

Test of skipped MB’s on base layer, on enhancementitayer, and on both layers together. Test of thg
ment layer while macroblocks are skipped in the base layer. Sloppy decoders may not be able to ha
cks in one of the layers.

22 Test bitstream #22

n: Only for profile-and-level combinations supporting SNR scalability:

tion Different weighting matrices, different scanning on the two layers. Luminance sample rate and [
n allowed for the profile-and-level combination.

bl stage test of decoder

Weighting matrices.or'scanning order.

23 Testbitstream #23
n: Only for,profile-and-level combinations supporting Spatial scalability:

tion Alkmacroblock transitions in enhancement layer, all possible VLC symbols in enhancement lay¢
vettor updating, 3:1 horizontal and 2:1 vertical up-sampling, panning, all cases of up-conversion (inf

bursts of short
or the profile-

odes, bursts of

pf the DCT type
b are the maximu

DCT type in the
ndle skipped

itrate are the

Test of different weighting matrices, different scanning on the two layers. Sloppy decoders may not e able to handle

r, and all cases
erlace to

interlace

interlace to progressive, progressive to interlace, etc.), all weight code tables, regions with spatial pn

fdiction 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

2.4.43.

motion vector updating. Sloppy decoders may not be able to handle all possible cases.

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

48


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

© ISO/IEC ISO/IEC 13818-4:1998(E)

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

Purpope atch control).

2.4.4]3.26 Test bitstream #26

Specification Bitstream causing large positive sample domain coefficients f[y][X] (e.g., 255) added>to large [predicted values
plyl[x]|(e.g., 255), or large negative sample domain coefficients fly][x] (e.g., -256) added to smalbpredicted yalues p[y][x]

(e.g., 0).

Functipnal stage addition of the output of IDCT f[y][x] to the predicted values p[y][x] and‘saturation of the rfjesult to the
range|[0, 255].

Purpoge Test that decoder implements properly the addition of the output of IDET f[y][X] to the predicted vplues p[y][x] and
saturation of the result to the range [0, 255].

2.4.413.27 Test bitstream #27

Speciffcatiort A bitstream with 16 bytes "extra_information_slice" in.slice headers, and groups of 4096 bit df reserved and
compatible extensions.

Functipnal stage parser (discarding of reserved data).

Purpope Test that decoder implements correctly parsing.and-discarding of certain types of reserved data (jo ensure forward
compatibility with future extensions of the standard), at least when a reasonable amount of those reserved flata are present.

2.4.4|3.28 Test bitstream #28
Speciffcatiort A bitstream with zero byte stuffing

« In the¢ first half of the bitstream: at one pf'the legal positions in the bitstream, there will be at least 0,9*VBY_baiffer_si
worth pf zero bit stuffing.

* In the second half of the bitstreany;:there will be in each picture, at a legal position, between R/P and 0,9*R/Ruffiang bit st
(R=maximum bit rate of the bitstream ; 1/P= time between two consecutive pictures).

Functipnal stage parser (discarding of stuffing).

Purpoge Test that decoder-is capable of discarding stuffing in the worst case (almost a full VBV worth of stuffing).

2.4.413.29 Test bitstream #29

Specifjcationt A.bitstream with frame pictures, with motion vectors that are as large as permitted by the profile-and-level
combipation.

Functipnal 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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31 Test bitstream #31

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 the profile-and-level combination of the decoder.

2.4.4.3.
Specifica

32 Test bitstream #32

tion An ISQUAEC 11172-2 hitstream with constrained In:ar:amr:atm‘ flng =1 and horizontal size = 768

Function
Purpose
.horizont
2.4.4.3

Specifica
different

Function

Purpose
frame_r3g
ISO/IEC

2443

Specificg
Annex A
decoder
bitstrean

Function

Purpose

for a conppliant decoder shall be less or equal tothan 2 when decoding this bitstream. Note that for blocks wh

values w
IDCT sp¢

2.4.4.4
For each

The bitst
stored fo

The bitst

Before d
captured

al stage overall

Check that decoder can decode ISO/IEC 11172-2 constrained parameter bitstreams with the maxim
hl_size allowed when constrained_parameter_flag = 1.

33 Test bitstream #33

from ‘25Hz".
al stage overall

Check that decoder can decode ISO/IEC 11172-2 constrained parameter bitstreams vertical_size >
te different from ‘25Hz’ (this combination is not allowed in some profile-and-level combinations, but ig
11172-2 constrained parameter bitstreams, as long as horizontal_size is small enough).

34 Test bitstream #34

tion A bitstream in which the output of the non-saturated.integer number mathematical IDCT f’ (x, y
of ISO/IEC 13818-2, has large absolute values but.values within the range [-384, 383] for each code

Lnder test uses the same IDCT for decoding ISO/IE€ 11172-2 and ISO/IEC 13818-2 bitstreams, th
can be implemented as an ISO/IEC 11172-2 constrained parameter bitstream.

al stage IDCT
Check that IDCT decoder accuracy megts'the requirements defined in Annex A of ISO/IEC 13818-2

thin the range [-300, 300], decodérsthat have a peak error larger than 1 may not be compliant with
cification.

Implementation of the static test
bitstream of the test’stite, the following operations are performed.

ream is decoded-by’the decoder under test. All the samples reconstructed by the decoder under tes
I future use.

ream is then(decoded by the reference decoder as follows:

pcoding-each P- or B-picture, the frame buffers of the reference decoder are initialized with the recon
from the decoder under test that correspond to those reference frames.

tion An ISO/IEC 11172-2 bitstream with constrained_parameter_flag = 1, vertical_size > 480 lines ahd frame_rate

480 lines and
allowed for

, as defined in
d block. If
bn this test

The peak error
er@$’ (x,y) h
he IEEE 1180

are captured ant

Structed samples

This meth

hod-called-“frame-buffer |nforr‘nnf method” gllnrnnfnnc that-the-decoderundertestand-the reference

same reference frames, and therefore that mismatch does not accumulate. See Figure 1.

ecoder use the

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 one IDCT process.
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. R is kept identical in both the Reference and Test Decoders.

est bitstream

lecoding processing units ISO/IEC 13818-2 clauses 7.2t0 7.5
: motion compensation unit (ISO/IEC 13818-2 clause 7.6)
reference frame

putput of decoder (reconstructed samples)

Clipping stage  [0,+255]

current frame

Figure 1 — Frame buffer intercept method

5 Implementation of the dynamic test

namic test is often easier to perform on the complete decoder system, which includes a systems deq
display process. It is possible to record the output @f.the display process and to check that display o

br frames are correct. However, since the display.process is not within the normative scope of ISO/Ig
e cases where the output of the display process’is wrong even though the video decoder is complianf.

of the video decoder itself (before the display-process) must be captured in order to perform the dyn
Hecoder.

st includes verifying that the output of the decoding process matches exactly the specification of sub
C 13818-2, both in terms of sequence of events and in terms of timing between events, the evens ca
of a reconstructed field or frame*hy the decoder to the display process.

and-le
associ

When the test suite for a profile-and-level combination does not include any bitstream of this same profile-and-lestl,

icular the field or frame orderand timing shall be correct, field parity must be accurate (e.g. the first
ed frame with top_field_first'equals to zero must be the bottom field), and that fields or frames that 3

ISO/IEC 13818-4:1998(E)

oder, a video dec
der &nd timing o
C 13818-2, there
In this case, the
AMmic tests on the

lause 7.12 of
nsidered being tt

putdut field
re catgd as bei

i$ document, the
P with all the

I a particular

vel combmatlon.
ated data) in the electronic file directory “Test bitstreams”.

In Table 2-1, “test bltstream dlrectory is the name of the directory that contains the
Bitstream specification # indicates the tes
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.

) to that profile
test (pitstream
t bitstream

itisn

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:

SNR@LL, MP@HL, MP@H-14, MP@LL.

HP@HL, HP@H-14, HP@ML,

51


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

ISO/IEC 13818-4:1998(E)

Table 2-1

Normative test suite for HP@H

Normative test suite for HP@

H-1]

Normative test suite for HP@M|L

Normative test suite for Spt@

Normative test suite for SNR@M

Normative test suite for SNR

L

Normative test suite for MP@H

Normative test suite for MP@

H-1

Normative test suite for MP@

DM

h

L

L

H-1

4

4

© ISO/IEC

Normative test sulite 1or MP@L

Normative test suite for SP@M
Normative test suite for 4:2:2@ML
Profile-and-level of the bitstream

L

Bitstregm specification #
tegt bitstream directory

30| tcgla/tcela-16-matrices 11172-2 | x| x| x| x| x| x| x| x|x]|x]|x]|x
31| tcgla/tcela-18-d-pict 11172-2 [ x| x| x| x| x| x| x| x| x]| x| x|
34| compcore/ccml 11172-2 | x| x| x| x| x| x| x| x| x| x]|&| X
32| tcgla/tcela-19-wide 11172-2 | x| x| x| x| x| x| x| x| x| xpx] x
3 | toghiba/toshiba_DPall-0 SP@ML | x| x X| x| x| x| x| x>l x| x
3 | nokia/nokia6 SP@ML x| x X| x| x| x| xg x'x|x]|x
3 | nokia/nokia_7 SP@ML X | x X| x| x| x| X x| x]|x]|x
3 | tcqla/tcela-14-bff-dp SP@ML | x| x X| x| xfxq x| x| x|x]|x
7 | ibm/ibm-bw-v3 SP@ML X | x X | X || x| x| x]|x]|x
13| tcglal/tcela-8-fp-dp SP@ML | x| x XX x| x| x| x| x]|x
13| tcglal/tcela-9-fp-dp SP@ML | x| x X x [ x| x| x| x| x]|x
16 | mei/MEI.stream16v2 SP@ML | x| x XI| x| x| x| x| x|x]x]|x
16| me¢i/MEl.stream16.long SP@ML | x| X X| x| x| x| x|x|x]x]|x
18| ntil/ntr_skipped_v3 SP@ML | x| X x| x|[x|x|x|x|x]|x
27| tefacom/teracom vic4 SP@ML | xJ'x x| x [ x [ x [ x| x]x|x]x
28| tcgla/tcela-15-stuffing SP@ML., (Hx | x X x| x|[x|x|x|x|x]|x
29| tcgla/tcela-17-dots SP@ML | x| X X| x| x| x| x| x|x|[x]|x
1 | gilpi4 MP @MV X X x| x| x| x|x|x|x]|x
1 | qgi/pi6 MP@ML X X| x| x| x| x|x|x]x]|x
1 | gi/pi_from_tape MP@ML | x X| x| x| x| x|x|x]x]|x
1 | qilpi7 MP@ML X X| x| x| x| x|x|x]x]|x
1 | gi/pi 9 MP@ML X X| x| x| x| x|x|x]x]|x
1 | tiMlcl 2 MP@ML X X| x| x| x| x|x|x]x]|x
2 | tcgh/tceh_conf2 MP@ML | x X x| x| x| x|x|x|x]|x
2 | mgi/mei.2conftest.4f MP@ML | x X[ x| x| x|[x]|x|x]|x]|x
2 | mgi/mei.2conftest.60f.new MP@ML | x X[ x| x| x|[x]|x|x]|x]|x
4 | tek/Tek-5.2 MP@ML X X[ x| x| x|[x]|x|x]|x]|x
4 | tek/Tek-5-lgng MP@ML | x X x| x| x|x|x|x|x]|x
5 | tcqla/tcela-b-slices MP@ML | x X x| x| x|x|x|x|x]|x
5 | tcqla/ttela-7-slices MP@ML | x X x| x| x|x|x|x|x]|x
6 | sohy/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
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20| tceh/tceh25 conf SNR@ML

22| hhi/hhi22_snr SNR@ML

211 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| Fek9-422-uniform\/LC Inng 4:2: 2@ Ml X
7 | jbm_dp_intra_422 4:2:2@ML | x
1 | pony 422 id01-1 4:2:2@ML| x
3 | pony 422 id03-1 4:2:2@ML| x
13| |sony 422 id13-1 4:2:2@ML| x
12| |hhi_burst 422 short 4:2:2@ML| x
12| |hhi_burst 422 long 4:2:2@ML| x

Succefssfully passing the conformance tests defined in this document only providesé@ strong presumption th
test is[compliant, i.e. that it does indeed meet all the requirements specified in ISO/IEC 13818-2.

Additignal tests may be necessary to check more thoroughly that a decoder implements properly all the req
in ISOYIEC 13818-2.

2.4.5| Conformance of scalable bitstreams and decodets

This spbclause contains additional information to clarify the compliance assessment procedure for profile-a
combipations that include any of the scalable video coding methods that are defined in 7.7 to 7.11 of ISO/IE
be seg¢n as a supplement to the preceding part of 2.4 of thi§'specification.

at the decoder ur

Lirements specifi

hd-level
FC 13818-2. ltis

Scalable video coding involves a plurality of video bitstreams forming a scalable hierarchy of bitstreams andl the appropriate

encoders and decoders to generate and decode theni;’respectively.

Some|profiles-and-level combinations in clause8.0f ISO/IEC 13818-2 define requirements for such scalabl

The tgrm 'bitstream' now refers {o,one out of a set of ISO/IEC 13818 video bitstreams forming a scalable hi
bitstrepms.

The tgrm 'encoder' now refers to a ISO/IEC 13818 video encoder defined as a process that generates a sc
ISO/IEC 13818 video bitStreams.

b hierarchies of

of bitstreams in

brarchy of

hlable hierarchy c

ess for decoding

and-level as specified in the sequence_ extensmn() of the bitstream. Furthermore the mdrvrdual bitstreams
hierarchy shall meet additional (stricter) constraints defined in clause 8 of ISO/IEC 13818-2 for scalable pro
combinations.

24511 Requirements and restrictions related to profile-and-level

.4.2) |y its profi
of a scalable
file-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 Encoder requirements and recommendations

Encoder requirements
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The requirements detailed in 2.4.2.3 must be met for each individual bitstreams of the scalable hierarchy generated by an

encoder.

24512

2

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.

Itis also
large as
hierarchy

2.4.5.2

When te
decoder

Cons

Addit
sequg

2.45.3
When a

associateéd lower layer bitstream(s) of a scalable bitstream hierarchy shall pass the conformance test correspg

respectiy

Any prof
the defin

2454

Tests of
its lower
input for

Note tha
bitstrean
accordin

2454

Dynamid
correct.

tl Ul |H:y TCTCUINITICT |dcd that t: 1T tCI 1 I}JUI Cl: il ItCI va: bUtvaCl I fl alrico UD;I IH t: 1T SAllic VG:UC fUI tCI I I}JUI Q:_
bossible, so that ambiguities in the synchronisation of the bitstreams of a scalable hierarchy is unlikel
is not embedded in a systems multiplex according to ISO/IEC 13818-1 (MPEG-2 Systems).

Procedure for testing bitstream compliance

5ting the compliance of a bitstream that is member of a scalable hierarchy, the confenmance test shal
does not violate the following two sets of constraints.

raints corresponding to the profile-and-level as specified in the sequence_extension() of the bitstrear]

onal constraints for the bitstream under test as given in the definition of the profile-and-level as speci
nce_extension() of the other layer bitstreams of the scalable hierarchy.

Definition of video decoder compliance

lecoder claims to be compliant with a given scalable profile-and-level, the embedded decoder(s) tha

e profile-and-level combination(s).

le-and-level combination, options and parameter values that are allowed for the lower layer bitstream
tion of the given profile-and-level of the decoder;under test must be supported.

Procedure to test decoder compliance

the scalable functionalities of a decoderalways involve the decoding of a bitstream from a scalable h
layer bitstream(s), unless the base.layer bitstream or any applicable non-scalable test bitstream is th
a specific test.

the test of a scalable decoder'not only includes decoding of scalable hierarchies of bitstreams but al

reference be as
y when the

verify that the

N under test.

ied in the

decode the
nding to its (the

(s) according to

eraray includ
b only decoder

scabfanon-scal

s conforming to those profile-and-level indications that must also be decodable by the scalable decofler under test
j to clause 8.

1 DynamiCtests

tests of a scalable decoder shall also check that the timing relation between the bitstreams of a scalgble hierarchy i

Specification of the test bitstreams

scalable

hierarchies of bitstreams. The test bitstreams of the normative test suites provided for testing scalable proflles 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.

2.4.5.4.

3 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 according to ISO/IEC 13818-2 subclauses 7.2 to 7.5 and 7.8.
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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
decodgr as follows:

Beforg decoding each P- or B-picture, the frame buffers for temporal prediction reference frames in thie reference decoder al
initialized with the reconstructed samples captured from the decoder under test that correspond to these reference frames.

Additipnally the frame buffer for the spatial prediction reference frame of the reference decoder;is’initialized from the
reconstructed samples corresponding to this reference frame and captured from the embedded lTower layer{decoder within th
decodgr under test.

2.4.5(4.5 Implementation of the dynamic test

A dynamic test of a scalable decoder should be done using a complete decoder System, which includes a dystems decoder,
video flecoder and a display process. This is to assure a proper timing relation-between the bitstreams of a|scalalile hierarct
be de¢oded.

2.5 Audio

This spibclause describes tests to verify audio bitstream conformance. These tests are applied to audio bitstreams that are
known to be free of errors caused by transmission. For eachi-test the condition or conditions that must be sgtisfiedsre given
well a$ the prerequisites or conditions in which the test can-be applied. Note that the application of these t¢stsresogiires pa
of the pitstream to the appropriate levels.

2.5.1] Audio bitstreams

Audiolencoders 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) gpnnrarinn aof anr‘illary 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)

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 therelated procedures are not
Layer 3 encoder will only be able to produce simulcast MC-bitstreams (tc_present == 1 for all
channels)

of higher order prediction (more than zero-order), and/or delay compensation will limit the editability ¢
S.

Audio bitstream tests

Extension of ISO/IEC 11172-3 audie:coding to lower sampling frequencies

1 General tests (for all layers)

hyer: the Layer field shall not be encoded with the binary value 00.

bitrate: the bitrate field shall not'be encoded with the binary value 1111.

ampling_frequency the sampling frequency field shall not be encoded with the binary value 11.

adding: padding shall be applied such that the accumulated length of the coded audio frames, after
f audio frames, shalllnot deviate more than (+0,-1) slot from the value specified in 2.4.2.3 of ISO/IEQ
hall apply only if.the layer, the bitrate and the sampling frequency do not change in the course of the
ames.

mphasis the emphasis field shall not be encoded with the binary value 10.
rotection: if the protection bit is set to ‘0’, then the correct CRC16 value shall be in the crc_check fie

>~ the ID flag shall be set to ‘0’.

supported the
audio

f the coded

A certain number
11172-3. This
considered audic

2.5.2.1.

2 Tests on Layer |

allocation: the allocation[sb] or allocation[ch][sb] field shall not be encoded with the binary value 1111.

scalefactor 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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25.2.1.3 Tests on Layer I
scalefactor the scalefactor[sb][p] or scalefactor[ch][sb][p] field shall not refer to index 63

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 |l the frame length shall equal the number of slots times the slot size for Layer Il.

25.211.4 Tests on Layer llI

part2_3_length the value encoded in the part2_3_length[gr] or part2_3 length[gr][ch] field' shall cgrrespond 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 corrgctly.

frame_length (1) the Huffman code data shall be such that the total number of bits for a frame dogs not exceed the
frame length for Layer Il

frame length (2) for Layer Ill the frame length shall equal the number of-slots times the slot size for Layer lIl.

buffer control: the value of main_data_begin shall comply with the buffer considerations specified [n 2.4.3.4 of
ISO/IEC 11172-3.

2.5.212 Low bit rate coding of Multichannel Audio

Due tg the compatibility of ISO/IEC 13818-3 multichannel audigcoding with ISO/IEC 11172-3, ISO/IEC 11172-4 applies to
the MPEG-1 part of the bitstream. Furthermore, the followingtests apply to an ISO/IEC 13818-3 bitstream.

2.5.2|12.1 General Tests (for all layers)
ID: the ID bit shall be set to ‘1'.
ext_I0 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_header.

Table 2-2
MPEG-1 MPEG-2 multichannel option
mode Center mono/stereq  2nd stereo LFE multilingual
surround programme
mono/dual no no yes no yes
sterleo/joint stereo| yes yes yes yes yes

dematrix_procedure: The dematrix_procedure ‘10’ may only occur in 3/1 or in 3/2 configuration.

25.2.2.2 Tests on Layer | and Layer I

tc_allocation: The following combinations of configuration and tc_allocation are not allowed.
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configuration forbidden
tc_allocation
3/1 56,7
3/0 or 3/0+2/0 3
2/1 3

© ISO/IEC

If phantom coding is used, the combinations of configuration and tc_allocation in the subband groups 10 and 11 are further

restricted:
configuration forbidden
tc_allocation
3/2 1,2,6,7
31 1,2,56,7
3/0 or 3/0+2/0 1,2,3
2/2 and 2/1 not applicable
with phantom
coding

2.5.2.2.3

58

q

yn_cross_mode The following combinations of configuration and dyncross_mode are not allowed.

configuration forbidden
dyn_cross_mode
3/2 15
3/1 56,7
2/2 56,7

q

I
!

q

~_scalefactor, scalefactor[mch][sb][p],scalefactor[mlich][sb][p] the If_scalefactor and scalefactor[mch]
calefactor[mlch][sb][p] fields shall not'refer to index 63.

- sample[gr], sample[mch,sb,s], sample[mlch,sb,s], samplecode[mch,sb,gr], samplecode[mich,sb,fm|
rouped samples the coded representation of subband samples the valid range is from zero up to (nl
nmlevels equals the number of levels used for quantization of that sample, that is the coded representation of a sample

sb][p] and

LiNn-

vels -2), where

hall not consist of a bitstring with only ‘1's. For grouped samples the range shall be from zero up to 26 if nlevels
quals 3, from zero up0,124 if nlevels equals 5, and from zero up to 728 if nlevels equals 9. The LFE samples
If_sample[gr]) shall het be grouped.

ame length (1)~the bit allocation and, in Layer Il, the scalefactor select information of the MPEG-1 defined part,
nd the bit allg¢ation, scalefactor select information, and composite status info of the multichannel ex{ension, and the
it allocation\and the scalefactor select information of the multilingual extension, shall be such that thqg total number of

its for aframe does not exceed the frame length plus the length of the extension frame.

ame length (2} the frame length shall equal the number of slots times the slot size.

ame 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.

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 n
number of bits in the base frame.

ot exceed the

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.

Audio decoder characteristics

.1 Extension of ISO/IEC 11172-3 audio coding to lower sampling frequencies

An IS
specif
directl

Furthe
For arf
(crc_c
chann

Confo
is recd

An IS

indicates |, Il, or 1ll, at least one but not all combinations of the options defined in 2.5.1.1 such as bit rates,

mode;
combi

2.5.3

An IS
combi
indired

D/IEC 13818-3 Low Sampling Frequency audio decoder may support only specific values, or a specif
c combination of values or ranges of the following parameters in audio bitstreams. These parameter

y or indirectly in the bitstream.
a) layer
b) bitrate_index
C) sampling_frequency
d) mode
e) mode_extension
f) emphasis

rmore, an ISO/IEC 13818-3 Low Sampling Frequency audio decoderimay constrain the support of fr
ISO/IEC 13818-3 Low Sampling Frequency audio decoder the handling of ancillary data and error p
heck) shall be specified, as well as the single channel performance (single channel output at one or g
pls).

rmance of an audio decoder to ISO/IEC 13818-3 Low Sampling Frequency requires that the output s
nstructed accurately. For actual tests see 2.4.4.

, will be designated as an ISO/IEC 13818-3yLow Sampling Frequency Layer N audio decoder. Deco
hations are designated as Full ISO/IEC,13818-3 Low Sampling Frequency Layer N audio decoders.

2 Low bit rate coding of Multichannel Audio

D/IEC 13818-3 Multichannel audio decoder may support only specific values, or a specific range, or 3
hation of values or ranges.of the following parameters in audio bitstreams. These parameters are en

crange, ora
5 are encoded

pbe format mode.
otection
t both output

gnal of the decod

D/IEC 13818-3 Low Sampling Frequency compliant audio decoder that is able to support, for a certain layer N, where |

Sdesding ra
ders that support

specific
coded directly or

tly in the bitstream.
a) layer
b) bitrate_index
C) sampling_frequency
d) mode in MPEG-1 header
€) center, surround and LFE in MC-header
f) mode extension in MPEG-1 header
g) 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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