Full document details: ISO_IEC 23002-4_2014

INTERNATIONAL ISO/IEC
STANDARD 23002-4

Second edition
2014-04-15

Information technology — MPEG video
technologies —

Part 4:
Video tool library

Technologies de l'information — Technologies vidéo MPEG —

Partie 4: Bibliotheque d'outils vidéo

Reference number
ISO/IEC 23002-4:2014(E)

Documents

Document Sharing Hub
© |SO/IEC 20714



http://www.avadocuments.com/doc/iso-iec-23002-4-2014
http://www.avadocuments.com/doc/iso-iec-23002-4-2014

ISO/IEC 23002-4:2014(E)

COPYRIGHT PROTECTED DOCUMENT

© ISO/IEC 2014

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form or by any
means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior written permission.
Permission can be requested from either ISO at the address below or ISO’s member body in the country of the requester.

ISO copyright office
Case postale 56 ¢ CH-1211 Geneva 20
Tel. +412274901 11
Fax + 4122749 09 47
E-mail copyright@iso.org
Web www.iso.org
Published in Switzerland

Documents

. Document Sharing Hub
I © ISO/IEC 2014 — All rights reserved

Full document details: ISO_IEC 23002-4_2014


http://www.avadocuments.com/doc/iso-iec-23002-4-2014
http://www.avadocuments.com/doc/iso-iec-23002-4-2014

ISO/IEC 23002-4:2014(E)

Contents Page
o] =NV o vi
L o Yo 11 o) vii
1 £ o - SR 1
2 NOIrMAtiVe FEfErENCES .......ci et e e e an e e e e mnnennas 1
3 Terms and defiNitioNS ........ooo i e 1
4 FU description CONVENLION ... s s s s 2
41 LT 41 (=Y o = Lo - 2
4.2 U | T 2
4.3 LI G TN o o 5
5 GeNEral-PUurpose FUS........... s s e e e e mn e e s e e e smmnn e e e e e e e nan 8
5.1 ST b o T =] | 4V 8
5.1.1  Generic SYNtaX Parser ......ccccciiiiiiiiniiis s s s s s s s 8
5.1.2  AIgO_Byte2bit .......coiiiiiiiiiiii i —— 8
513 Mgnt_Select_IMB_4......... e e e e e e e e nmnn e e 8
£ 0t I S 1 ' T 1 11 =T o 1= 7 9
5.1.5 Mgnt_SeleCt_IMB_8.........coiiciirii i scccsemr s sme e s s s s s ssm e e e s e e s s nn e e e e e ee e e e n e e e eeean s nnmnnnne s 9
6 FUs for MPEG-4 Simple Profile ..o ccceecre s sssss e s e s s s s smnss s e s smmmne e s snnnn 10
6.1 0L = Q- T 1 SR 10
0 TR S . e T T 3 o 1 10
<00 I~ 1" T 0 1 A =3 [ Yo (- o U 10
6.1.3  MgNt_SPIItterd20B ...........ccccceiiiecierriesrerrssse e e rssssr e s ssssr e s ssssse e s ssssss e s sasssn e e easssnnenessnnesaasnnenanssnnenassnnnenans 11
6.1.4 Mgnt_SpPlitterd20MV ............cciiiieriiirscsrersssssressssssressssssr e e ssssssressssseesasssssesssssnsessassnsessassssnassssnenssssnnensns 11
6.1.5 Algo_MVR_MedianOfThreeLeftAndTopAndTopRight ... s 12
6.1.6 Mgnt_Splitter_420 _TYPE .......cccccceeiieirerrscsrrerssssresssssresssssse e s ssssss e s sassss s e sssssnsessssnsessassnsesssssnenasssnnenans 12
6.1.7 Algo_VLDtableB6_IMPEGAPArt2...........c.coccecierrresererrsssnresssssssrssssssseesssssssesssssssesssssssesssssssessssssssesssnsenans 13
6.1.8 Algo_VLDtableB7_IMPEGAPArt2..........cccoccecierrreererrsssnresssssssesssssssressssssesssssssesssssssesssssssessssssssesssssenans 13
6.1.9 Algo_VLDtableB8_IMPEGAPArt2............coocooiiiiieierirere i sss s s sss e s s s s ss s s s sasssnsssssnsenans 14
6.1.10 Algo_VLDtableB12_MPEGAPArt2............ccccciiiriiiiriirrer e s s s s sss s s sssss s sssssss s sassnsesssnsesans 14
6.1.11 Algo_VLDtableB13_MPEGAPArt2............cccociiiiiiirirrrr i ssssss s s s s ss e s ss s s s ssn s s e nsesssnsenns 14
6.1.12 Algo_VLDtableB14_MPEGAPArt2............ccocciiiiiiiiriirer s ssssss s s s ss s s ss s s s s s sassnsesssnsenans 15
6.1.13 Algo_VLDtableB15_MPEGAPArt2............cccociiiiiiiiriirrrr i sssssr s e s s s s s ss s sa s s e ns e snnenans 15
6.1.14 Algo_VLDtableB16_MPEGAPArt2.............cccciiiiiiiriirer e sssssr s s sns s s ss s s s s s e ns e snsenns 16
6.1.15 Algo_VLDtableB17_MPEGAPArt2............cccccerrieirerrresnressssssnresssssresssssssesssssssesssssssessasssseesssssssessnnensns 16
6.2 TeXture DECOMING .....cuiiiiiiiriiiiiirr iR 17
6.2.1 Algo_IQ_QSANdQmMatriXMp4vOrH263SCaler ..........cccccerrrrimrrrrssnrrrsssssrerssssnsessssssnessssssmsssssssnsesssssnnens 17
6.2.2 Algo_DCRAdAr_ThreeLeftTop_8X8 ... s 17
6.2.3 Algo_DCRAdAr_ThreeLeftTOp_16X16 ... s mms e s 18
6.2.4 Algo_DCRINVPred_CHROMA _BXS8 .......ccicercirrrrrsnrrrrssssnrrsssssresssssssesssssssesssssssessssssssesssssssesssssnsesssssnensns 18
6.2.5 Algo_DCRINVPred_LUMA_TBXT6 .......coeriieiiiriiiririsssererssssrsssssssse s sssssss s sssssss s sssssssssasssssssssssnsessssnsesans 19
6.2.6 Algo_IS_ZigzagOrAlternateHorizontalVertical_8X8...........ccccormrmmriiiicisimerre s sscsssssseee e sssmeeeees 20
6.2.7 Algo_IAP_AdaptiveHorizontalOrVerticalPred_8X8 ...........ccccirmrmmiiisscsssmeereesrssscssssseee e s ssssssssssssneees 20
6.2.8 Algo_IAP_AdaptiveHorizontalOrVerticalPred_16X16 ..........ccccccrmrriiriccssmemrersnsscssssmseeee s ssssssssssssnenens 21
6.2.9 AIgo_IDCT2D_ISOIEC_23002_1 .......cccomriiimrrrirrnrerssssnsessssssssssssssssssasssssssasssssssssssssssssssssesssssnsesssnsesans 22
00 T 1 T | A L 05 1 22
6.3 1V Lo o o 0o T g 0T o =1 g F= - oY o 23
6.3.1  Mgnt_FB_W_Addess_8X8 ...t s s n e 23
6.3.2 Mgnt_FB_W_Addess_T6XT6 ... ssme e s s s s mmn e s n e 23
6.3.3 Algo_PictureReconstruction_Saturation...............cciiiiiiicini 24
6.3.4 Algo_Interp_HalfpelBilinearRoundingControl............cccooiiiiiiiiii e 24

Documents

Document Sharing Hub
© ISO/IEC 2014 — Al rights reserved 11l

Full document details: ISO_IEC 23002-4_2014


http://www.avadocuments.com/doc/iso-iec-23002-4-2014
http://www.avadocuments.com/doc/iso-iec-23002-4-2014

ISO/IEC 23002-4:2014(E)

7 FUs for MPEG-4 AVC Constrained Baseline Profile.........ccccocooiiiiiciiinccir e 25
71 85312 o= T 1 ' R 25
A5 T S - N e T - LI 25
A 7 N e o T3 | 25
7% < TR\ e T TR = e T 14 = 4 o F- 1 s T PP 26
%0 T T - X e 1o TR =] Lo T 1€ ) Pt 27
71.5  Algo_INtraPred_SPlit ... s s 27
A0 T\ e 1o TR o= T == o O 28
7.1.7 Algo_DemuxParserinfoForBlocks_Chroma............cccoiiiiiiiiiiinini e e 28
7.1.8 Algo_DemuxParserinfoForBlocks_Luma............cciiiiiiiiiciiie e 28
7.2 BIC=) T =T T=T oo T [ T 29
A% N[ T T ST A T 2 Vo T 5 29
7.2.2 Algo_DCR_Hadamard_LUMA_THTAd ..o ssssr s ssssn s s sss s s ssn s s sms e s s e s s ssnnns 29
2 T -\ e Lo T I = 1K= o T L= 5 PP 30
7.24 Algo_DCR_Hadamard_LUMA_ReOFdering.....cccccccceesmmmrrrrsissssssssersssssssssssssssssssssssssssssssssssnsssssssssnnnns 30
7.2.5 Algo_DCR_Hadamard_LUMA _ScCaling .......cccccrriiiiisssnmerermmiisssssssmsssssssssssssssssssssssssssssssssessssssssssssnnseses 31
7.2.6 Algo_DCR_Hadamard_CHROMA ............cooimiriiiicicssmerreeessss s ssmsere e s essas s s ssms s e e e e e s snssssmmsneeseesansssnnnens 31
A% (R -\ Lo [T 15 C: S o 31
T N Lo T SR I I 5 - Yo o £ o T 32
7.2.9 Algo_IntraPred_LUMA_16XT6...... .o iisicessse s smsss s s sssa s smms s s s e s s smmn s s e s s s ssmmmnne e e s 32
7.210 Algo_IntraPred_LUNMA_4X4........... s mms e s mms e s e s s a e mme e e e e n e mmmnn e e e s 33
0 B R\ Lo To T L= e T R o T - 33
7.212 Algo_IQ_QSANASLANAIDCTSCAIEr_4X4.........cccoerrreeerersssnrerssssrersssssnesssssssesssssssessssssssesssssssesssssnsesns 33
7.213 MgNt_IQ_INTRATEBXTE .......eeererriemrerracsnrerssesssersssssseessssssesssssssesssssssesssssssessassssessasansessassnssensssnsenssssnnensns 34
7.2.14 Algo_IntraPred_4x4 _t0_8X8........cociiiiiiiiiiiiiiiisissssssssssssssssssssssssssss s s s s s s s s s nnnsmnmnmnrarennnnnnnnnnnns 34
7.2.15 Algo_IntraPred_CHROMA ...........oiiiecccccerrr s sse e e e ss s mss e e e eesa s s mm e r e e e eesa s snnmeeeesanssannnnnenens 35
7.2.16 MgNt_INtraT6XT6......coeeieieieiiiiiiieesescsss s s e ss s s s s ss s s s s srsrssrrsrsssrsrsrersrsrarsrsrrrsrsrasssssnsssssnsssRRRRRREsessnnnsnnnnnnnnsnnnnnnes 35
2 O | o L 14 T > 36
0 T " T T A [ T 0 5T () 1 4T 36
7.2.19 Mgnt_Buffer_Neighbour_FullMb...............miiiiccciirs s issccssesrre e sss e ssms e s e s s s s smmnnenees 36
7.2.20 Mgnt_Buffer_Neighbour_YXY ... sms e s 37
7.2.21 Algo_Merge_4x4_to_16X16_NOrastersSCan ...........ccccooemmiiiiiiiccssmsie s sme s mmnn e 37
7.2.22 Algo_Split_16X16_t0_4X4 NOrasterSCaN.........coccccceeemmiriiiiiiciismr e ssme s s snmn e e e s s s ne e es 38
7.3 Motion CoOmMPENSALtION ... e s n e 38
7.3.1  Algo_Interp_EighthPelBilinear ..........coo i 38
7.3.2 Algo_Interp_SeparableSixTapQuarterPel .............. e 39
7 70 T N [ T TR 11 =T o TR (=T o T o P 39
7.3.4  AlgO_MVLXRECONSE......ccciiiiiiiiiiiiiisisiersssssssssssssssrsrsrrr s s rr s rrrrrrnrnsnsesmsmsmsmsmsssssssssssssssssessssnnnnnnnnnnnnns 39
7 2R T " T3 A . = 40
A 2 T\ e [T 11 0 41
A 0 A - X[ 1o (=1 T SOt 41
78 % T 1 o L 43 (=T o o = 42
7.3.9 Algo_RefldxtoFrameNUM ... 42
7.4 1= T T 42
7.41 Mgnt_DBF_AdaptiVeFilter.......... s s e 42
7.4.2 Algo_DBF_AdaptiveFilter ... s e e 43
7.4.3 Algo_MVCOMPONENEREOIUEN ....... e sr e s mms e s e s mmme e e e e e e s mmmnne e e s 43
7.5 =Y Lo (= - 44
700 T " ' 5 1 A 44
7.5.2  MgNt_BUFFErRENAET ......ceoiiiiiiiiccecrri s cssrrr e s s s s e e e s s s s s smn s e e s eesa s s mmn e e e e eesan s anneeeesanssnnnnnnnnens 44
7.5.3  Mgnt_Mergerd20 AVC.........oooiiccciiemrieriiisisssssmererssssssssssssssssssssssssssssssesessassssssnsssssssssssssssnsenssanssssnnsnnnees 45
8 FUs for MPEG-4 AVC Progressive High Profile.........ccccoomiimminncirre e 45
= T S N e o T3V | 45
< 0 I\ e T TR = e T2 14 =5 4 o F- 1 s e PP 46
8.1.3 Algo_DemuxParserinfoForBlocks_Luma.............cccoimiiiiiiiciciier e e 47
8.2 BIC=D T =T 1= o T [ T 47
8.2.1  AlGO_IS_ZIigzZag_8X8 ......ciisiiiriiiiiiriiiiiniriinisr s 47
8.2.2 Algo_IQ_QSANASLANAIDCTSCAIEr_8X8.......ccccccrrrrrrrrrrrnsnrerssssressssssresssssssesssssssessssssssssssssssesssssnsenas 48
<0 T N e T T | 8 € 2 48
Documents
. Document Sharing Hub
v © ISO/IEC 2014 — All rights reserved

Full document details: ISO_IEC 23002-4_2014


http://www.avadocuments.com/doc/iso-iec-23002-4-2014
http://www.avadocuments.com/doc/iso-iec-23002-4-2014

ISO/IEC 23002-4:2014(E)

8.2.4 Algo_IntraPred_LUMA _8X8 ........cciiiiiiimiiiiririrsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsnsssssssssssns 49
L T 1" e o 1 A 14T T ) T 49
8.2.6 Algo_Merge 8X8 tO TBXT6......ccceiieiiiririririririrrririrsssrsssrssrerrsssrsssssssssssssssssesssessseessseeseseseeeseeeensssssssnssnnes 50
8.2.7 Algo_DCR_Hadamard_CHROMA ..............iieiiiicccssncrrer s ssssssssssms s e s e e e s ss s smn e s e e e es s s s smnme e e e e eesnnssnnnenes 50
8.2.8 Algo_DCR_Hadamard_LUMA _ScCaling.......cccccrriirrissmmrmmriiisssssssmessssssssssssssmsessssssssssssnsssssssssssssssnnneses 50
8.29 Algo_IQ_QSANASLANAIDCTSCAlEr_4X4.........cccciriiiiirrrrnnererasssressssssssssssssssssssssssssssssssssssssssssssssssenss 51
8.2.10 Algo_Merge_8x8_to_16X16_NOrasterSCaN...........ccccoiecmmriiiiiiicssnrr s sms e mms e s mmnn s 51
8.2.11 Algo_Split_16x16_t0o_8X8_NorastersCan..........cccucicciiomriiiiinccimrre s 52
8.2.12 Mgnt_l4X4 I8X8_EMIUX .....oiiiiiieiiier i i rsmnr e s smn e e mmmn e e e e s s e mmmn e e e e e sa e mmne s sa s nmmnn e e e s 52
8.2.13 MGNt_IAXA I8X8_IMUX....uueiiiiiiiiiiiiiinmire s s ies s ssms e e s s sa s smmne e e s sa s s amsme e e e s sa e amnne e s e e s aa e enne e e essa s ennnmnnnne s 52
8.3 1V Lo o o 0o T g 0T o =1 g F= - oY o 53
8.3.1 Algo_GeneratePredWeight............ccociiiiiniimiini i 53
LS 1" T T A= =Y [T o2 41 LY o SR 53
< TC T\ [ To R 1 AV 100 3 1= oo Y 1= 54
< S e [ TR (V7 = 1) 5 - S 55
S T 1" T T A=Y [T o2 4 LY o SR 55
8.3.6 Algo_FrameNUumMTOPOCLISt ..o r s r e r e r e r e e e essssnsnnnnnss 56
8.4 1 7= ] T 56
8.4.1 Algo_DBF_AdaptiVeFilter ......... s e e 56
8.4.2 Algo_MvVCOMPONENEREOIAET ....... .o ssss e mms e e s mmms e e e e e s mnmmn e e e e s 57
Annex A (normative) Naming Convention of FU ... 58
AA1 Simple Functional Units name convention............iicciiein e 58
A.2 Description of the fields......... e 58
Annex B (informative) FU Network EXamples........cocciiiiminiiminsis s ssssss s ssssss s ssssnes 60
B.1 Value of the RVC deSCIIPLiONS ........ccciiiiiiiicieicrrirr s sscssssees s s ss s sssse s e e e s ssmne e ess s s s mnmese s s mmnns 60
B.2 FNL of MPEG-4 Simple Profile ........cccciiiiiiiccceeiirississcccsssne s s s sss s sssssssn s s ssssssssssssse s s sssssssssnsssessnnnnn 60
B.3 FNL of MPEG-4 AVC Constrained Baseline Profile decoder ..........ccccoiiiiiminriccninccceeneceen e 66
Annex C (normative) FNL of MPEG-4 AVC Progressive High Profile decoder...........cccccmmrriiiicciincernnnnnnn. 81
=T o1 o | o 13/ 104

Documents

Document Sharing Hub
© ISO/IEC 2014 — Al rights reserved Vv

Full document details: ISO_IEC 23002-4_2014


http://www.avadocuments.com/doc/iso-iec-23002-4-2014
http://www.avadocuments.com/doc/iso-iec-23002-4-2014

ISO/IEC 23002-4:2014(E)

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 1ISO 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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of the joint technical committee is to prepare International Standards. Draft International
Standards adopted by the joint technical committee are circulated to national bodies for voting. Publication as

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

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

ISO/IEC 23002-4 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technology,
Subcommittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

This second edition cancels and replaces the first edition (ISO/IEC 23002-4:2010), which has been technically
revised. It also incorporates the Amendment ISO/IEC 23002-4:2010/Amd.1:2011.

ISO/IEC 23002 consists of the following parts, under the general title Information technology — MPEG video
technologies:

— Part 1: Accuracy requirements for implementation of integer-output 8x8 inverse discrete cosine transform
— Part 2: Fixed-point 8x8 inverse discrete cosine transform and discrete cosine transform

— Part 3: Representation of auxiliary video and supplemental information

— Part 4: Video tool library

— Part 5: Reconfigurable media coding conformance and reference software

Documents

. Document Sharing Hub
Vi © ISO/IEC 2014 — All rights reserved

Full document details: ISO_IEC 23002-4_2014


http://www.avadocuments.com/doc/iso-iec-23002-4-2014
http://www.avadocuments.com/doc/iso-iec-23002-4-2014

ISO/IEC 23002-4:2014(E)

Introduction

This part of ISO/IEC 23002 defines the MPEG video tool library, which contains tools drawn from existing
MPEG coding standards, such as ISO/IEC 14496-2 and ISO/IEC 14496-10, and ISO/IEC 23001-4 defines the
methods capable of describing codec configurations in the reconfigurable video coding (RVC) framework.

This part of ISO/IEC 23002 primarily addresses reconfigurable video aspects and will only focus on the
description of representation of video codec configurations under the RVC framework, but could be extended
to a more generic reconfigurable media coding (RMC) framework.

The objective of RVC is to offer a framework that is capable of configuring and specifying video codecs as a
collection of “higher level” modules by using video coding tools. The video coding tools are defined in video
tool libraries. This part of ISO/IEC 23002 defines the MPEG video tool library. The RVC framework principle
could also support non-MPEG tool libraries, provided that their developers have taken care to obey the
appropriate rules of operation.

For the purpose of framework deployment, an appropriate description is needed to describe configurations of
decoders composed of or instantiated from a subset of video tools from either one or more libraries. As
illustrated in Figure 1, the configuration information consists of

— bitstream syntax description, and

— network of functional units (FUs) description (also referred to as the decoder configuration)

that together constitute the entire decoder description.

Bitstreams of existing MPEG standards are specified by specific syntax structures and decoders are
composed of various coding tools. Therefore, RVC includes support for bitstream syntax descriptions as well

as video coding tools. As depicted in Figure 1, a typical RVC decoder requires two types of information,
namely the decoder description and the encoded media (e.g. video bitstreams) data.

1. Bitstream syntax
2. Decoder configuration

Decoder Description
Encoder o Decoder

Encoded Video Data

Figure 1 — Conceptual diagram of RVC

A more detailed description of the RVC decoder is illustrated in Figure 2. As shown in Figure 2, the decoder
description is required for the configuration of a RVC decoder. The Bitstream Syntax Description (BSD) and
FU Network Description (FND) (which compose the Decoder Description) are used to configure or compose
an abstract decoder model (ADM) which is instantiated through the selection of FUs from tool libraries
optionally with proper parameter assignment. Such ADM constitutes the behavioral reference model used in
setting up a decoding solution under the RVC framework. The process of yielding a decoding solution may
vary depending on the technologies used for the desired implementations. Examples of the instantiation of an
ADM and generation of proprietary decoding solutions can be found in ISO/IEC 23001-4.
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MPEG-B MPEG-C

AT
.

MPEG -\\

FL Metwork
Dlescription

Decoder > [FNL)
L

Description
Syntax
Description

Model Instantiation:
Selection of FUs and
Parameter Assignment

(RuiC BSOLy Tool Library

(RVC-CAL FUs)

Abstract Decoder Model \__/

(FNL + RVC-CAL)
I S S S W W W — — — — W W W — — — — — — — —
Decoder MPEG <y

Implementation Tool Library

Implementation

Encoded Video Data — Decoding Solution — Decoded Video Data

RVC Decoder Implementation

Figure 2 — Graphical representation of the process for setting up a decoding solution under the RVC
framework

Within the RVC framework, the decoder description describes a particular decoder configuration and consists
of the FND and the BSD. The FND describes the connectivity of the network of FUs used to form a decoder
whereas the parsing process for the bitstream syntax is implicitly described by the BSD. These two
descriptions are specified using two standard XML-based languages or dialects:

— Functional unit network language (FNL) is a language that describes the FND, known also as “network of
FUs”. The FNL specified normatively within the scope of the RVC framework is provided in
ISO/IEC 23001-4.

— Bitstream syntax description language (BSDL), standardized in ISO/IEC 23001-5 (MPEG-B Part 5),
describes the bitstream syntax and the parsing rules. A pertinent subset of this BSDL named RVC-BSDL
is defined within the scope of the current RVC framework. This RVC-BSDL also includes possibilities for
further extensions, which are necessary to provide complete description of video bitstreams. RVC-BSDL
specified normatively within the scope of the RVC framework is provided in ISO/IEC 23001-4.

The decoder configuration specified using FNL, together with the specification of the bitstream syntax using
RVC-BSDL fully specifies the ADM and provides an “executable” model of the RVC decoder description.

The instantiated ADM includes the information about the selected FUs and how they should be connected. As
already mentioned, the FND with the network connection information is expressed by using FNL. Furthermore,
the RVC framework specifies and uses a dataflow-oriented language called RVC-CAL for describing FUs'
behavior. The normative specification of RVC-CAL is provided in ISO/IEC 23001-4. The ADM is the behavioral
model that should be referred to in order to implement any RVC conformant decoder. Any RVC compliant
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decoding solution/implementation can be achieved by using proprietary non-normative tools and mechanisms
that yield decoders that behave equivalent to the RVC ADM.

The decoder description, the MPEG tool library, and the associated instantiation of an ADM are normative.
More precisely, the ADM is intended to be normative in terms of a behavioral model. In other words what is

normative is the input/output behavior of the complete ADM as well as the input/output behavior of all the FUs
that are included in the ADM.
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Information technology — MPEG video technologies —

Part 4:
Video tool library

1 Scope

This part of ISO/IEC 23002 defines the description of the MPEG video tool library (VTL) based on the decoder
description specified in ISO/IEC 23001-4. This tool library defines the specification of FUs, which are sufficient
to build complete decoding solutions according to the following coding standards:

— ISO/IEC 14496-2 (MPEG-4 Simple Profile), and
— ISO/IEC 14496-10 (MPEG-4 AVC Constrained Baseline Profile).

The objective of ISO/IEC 23001-4 is to define the general framework principles, and this part of
ISO/IEC 23002 defines the MPEG VTL that includes relevant tools (or FUs) from the existing MPEG coding
standards. Each FU is defined in the form of a textual description, which can be found in 4.1. The input and
output behavior follows the conventions described in Clause 5 (general-purpose FUs), Clause 6 (MPEG-4
FUs), and Clause 7 (MPEG-4 AVC FUs).

This part of ISO/IEC 23002 compliant implementations can be designed using any software or hardware
language and components. The reference software for the textual specification of FUs is written in RVC-CAL

language of which a formal syntax is provided in ISO/IEC 23001-4, and which will be defined in Amendment 1
to ISO/IEC 23002-4.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated references,
the latest edition of the referenced document (including any amendments) applies.

ISO/IEC 14496-2, Information technology — Coding of audio-visual objects — Part 2: Visual

ISO/IEC 23001-4, Information technology — MPEG systems technologies — Part 4: Codec configuration
representation

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 23001-4 apply.
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4 FU description convention

4.1 FU interfaces
As shown in Table 1, each FU is described with the following elements:

e FU Name: Name to represent the functional unit in this specification. The name of the FU is normative
and follows the naming convention described in Annex A.1.

e Description: Textual explanation to describe the functionality of the FU. The description must be
concise. The precise normative behaviour of the algorithm (input/output, timing etc.) is specified by the
the RVC-CAL reference code in Amendment 1.

¢ Profiles@levels supported: The profiles@level supported for this functional unit. It may append that
a given range of values makes the FU behave for a given profile@level and another range of values
makes the FU behave for another profile@level.

¢ Input: A token that is entering the FU through the designated input port. The token type refers to the
token pool described in 4.3. The ‘name’ field indicates the input port.

e Output: A token that is coming out of the FU through the designated output port. The ‘name’ field
indicates the output port.

e Parameter (optional): Parameters are optionally described to adjust the behavior of the FU. All the
parameters must be specified with name, description and range.

Table 1 — Template of description of an FU (example)

e.g. Algo_IDCT2D_ISOIEC_23002_1
e.g.This module computes the 8x8 Inverse Discrete Cosine Transform (IDCT)
defined as

FU Name

N=b N 2x+Dunxn Qy+1vz
X, y)=— C(u)C()F(u,v)cos CoS
f(xy) N v:o()()( ) N N
with uv,x,y=0,1,2,...,N-1
Description where X, y are spatial coordinates in the sample domain
u, v are coordinates in the transform domain

1
Clw), C(v) = E foru,v=0

1  otherwise
It inputs a list of 64 coefficients and outputs a list of 64 decoded coefficients.

Profiles@levels

supported e.g. MPEG-4 SP

Input

Name Token

e.g. X e.g. BLOCK token

Output

Name Token

eg. Y e.g. BLOCK token

Parameter

Name | Description | Range
4.2 FU IDs

FU of the specific functionality is identified by its unique identification number. Table 2 lists IDs and names of
all FUs in VTL. IDs and names are used in FND to select FUs.
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Table 2 — List of FUs and their IDs

ID FU Name
1 org.sc29.wg11.common.Algo_ SynP_Generic
2 org.sc29.wg11.mpeg4.part2.sp.parser.Algo _ SynP
3 org.sc29.wg11.mpeg4.part2.sp.parser.Mgnt_BlockExpand
4 org.sc29.wg11.mpeg4.part2.sp.parser.Mgnt_Splitter420B
5 org.sc29.wg11.mpeg4.part2.sp.parser.Mgnt_Splitter420MV
6 org.sc29.wg11.mpeg4.part2.sp.parser.Algo_MVR_MedianOfThreelef
tAndTopAndTopRight
7 org.sc29.wg11.mpeg4.part2.sp.parser.Algo_MVSequence_LeftAndT
opAndTopRight
org.sc29.wg11.mpeg4.part2.sp.parser.Mgnt_Splitter 420 TYPE
10 grg.zc29.wg1 1.mpeg4.part2.sp.parser.vic.Algo_VLDtableB6_ MPEG4
art
11 grg.zc29.wg1 1.mpeg4.part2.sp.parser.vic.Algo_VLDtableB7_MPEG4
art
12 <F))rg.2029.wg1 1.mpeg4.part2.sp.parser.vic.Algo_VLDtableB8 MPEG4
art
13 er:?.scéZQ.wm 1.mpeg4.part2.sp.parser.vic.Algo_VLDtableB12_MPEG
art
14 er:?.ftcéZQ.wm 1.mpeg4.part2.sp.parser.vic.Algo_VLDtableB13_MPEG
a
15 er:?.ftcéZQ.wm 1.mpeg4.part2.sp.parser.vic.Algo_VLDtableB14 MPEG
a
16 er:?.ftcéZQ.wm 1.mpeg4.part2.sp.parser.vic.Algo_VLDtableB15 MPEG
a
17 er:?.ftcéZQ.wm 1.mpeg4.part2.sp.parser.vic.Algo_VLDtableB16_ MPEG
a
18 erzg.?tcéZQ.wm 1.mpeg4.part2.sp.parser.vic.Algo_VLDtableB17_MPEG
a
19 org.sc29.wg11.mpeg4.part2.sp.texture.Algo_IQ_QSAndQmatrixMp4v
OrH263Scaler
20 org.sc29.wg11.mpeg4.part2.sp.texture.
dc_reconstruction.Algo DCRAddr_ThreelLeftTop_8x8
21 org.sc29.wg11.mpeg4.part2.sp.texture.
dc_reconstruction.Algo DCRAddr_ThreeLeftTop 16x16
29 org.sc29.wg11.mpeg4.part2.sp.texture.dc_reconstruction.Algo_DCRI
nvPred CHROMA_8x8
23 org.sc29.wg11.mpeg4.part2.sp.texture.
dc_reconstruction.Algo DCRInvPred LUMA 16x16
24 org.sc29.wg11.mpeg4.part2.sp.texture.Algo_IS_ZigzagOrAlternateHo
rizontalVertical 8x8
o5 org.sc29.wg11.mpeg4.part2.sp.texture.Algo_IAP_AdaptiveHorizontal
OrVerticalPred 8x8
26 org.sc29.wg11.mpeg4.part2.sp.texture.Algo_IAP_AdaptiveHorizontal
OrVerticalPred 16x16
27 o;g.chQ.wg1 1.mpeg4.part2.sp.texture.Algo IDCT2D _ISOIEC_ 23002
28 org.sc29.wg11.mpeg4.part2.sp.texture.Mgnt_DCSplit
29 org.sc29.wg11.mpeg4.part2.sp.motion.Mgnt FB_w_Addess 8x8
30 org.sc29.wg11.mpeg4.part2.sp.motion.Mgnt FB_ w_Addess 16x16
31 org.sc29.wg11.mpeg4.part2.sp.motion.Algo_PictureReconstruction_
Saturation
32 org.sc29.wg11.mpeg4.part2.sp.motion.Algo_Interp_HalfpelBilinearRo
undingControl
33 org.sc29.wg11.mpeg4.part10.cbp.parser.Algo NALU
34 org.sc29.wg11.mpeg4.part10.cbp.parser.Algo_SynP
35 org.sc29.wg11.mpeg4.part10.cbp.parser.Algo_BlockExpand
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ID

FU Name

36

org.sc29.wg11.mpeg4.part10.cbp.parser.Algo_BlockSplit

37

org.sc29.wg11.mpeg4.part10.cbp.parser.Algo_IntraPred_Split

38

org.sc29.wg11.mpeg4.part10.cbp.parser.Algo_Parser | PCM

39

org.sc29.wg11.mpeg4.part10.cbp.selectMacroblock.Algo_DemuxPar
serinfoForBlocks Chroma

40

org.sc29.wg11.mpeg4.part10.cbp.
selectMacroblock.Algo_DemuxParserinfoForBlocks Luma

41

org.sc29.wg11.mpeg4.part10.cbp.Residual.Algo IS Zigzag 4x4

42

org.sc29.wg11.mpeg4.part10.cbp.Residual.Algo_ DCR_Hadamard_L
UMA _IHT1d

43

org.sc29.wg11.mpeg4.part10.cbp.Residual.Algo_Transpose4x4

44

org.sc29.wg11.mpeg4.part10.cbp.Residual.Algo_ DCR_Hadamard_L
UMA_Reordering

45

org.sc29.wg11.mpeg4.part10.cbp.Residual.Algo_ DCR_Hadamard_L
UMA_Scaling

46

org.sc29.wg11.mpeg4.part10.cbp.Residual.Algo_DCR_Hadamard_C
HROMA

47

org.sc29.wg11.mpeg4.part10.cbp.Residual.Algo_1T4x4 1d

48

org.sc29.wg11.mpeg4.part10.cbp.Residual.Algo IT4x4 Addshift

49

org.sc29.wg11.mpeg4.part10.cbp.Residual.Algo_IntraPred_LUMA_1
6x16

50

org.sc29.wg11.mpeg4.part10.cbp.Residual.Algo_IntraPred_LUMA 4
x4

51

org.sc29.wg11.mpeg4.part10.cbp.Residual.Algo_Merge _4x4_to_ 16x
16

52

org.sc29.wg11.mpeg4.part10.cbp.Residual.Algo_1Q_QSAndSLANdID
CTScaler 4x4

53

org.sc29.wg11.mpeg4.part10.cbp.Residual.Mgnt _IQ INTRA16x16

54

org.sc29.wg11.mpeg4.part10.cbp.intraPred.Algo_Merge 4x4 to 8x8

55

org.sc29.wg11.mpeg4.part10.cbp.intraPred.Algo_IntraPred_ CHROM
A

56

org.sc29.wg11.mpeg4.part10.cbp.intraPred.Mgnt_Intra_16x16

57

org.sc29.wg11.mpeg4.part10.cbp.intraPred.Mgnt_Intra_4x4

58

org.sc29.wg11.mpeg4.part10.cbp.intraPred.Mgnt IQ_ Chroma

59

org.sc29.wg11.mpeg4.part10.cbp.intraPred.Mgnt_Buffer Neighbour
FullMb

60

org.sc29.wg11.mpeg4.part10.cbp.intraPred.Mgnt_Buffer_Neighbour_
YxY

61

org.sc29.wg11.mpeg4.part10.cbp.
intraPred.Algo_Split 16x16_to_4x4 norasterscan

62

org.sc29.wg11.mpeg4.part10.cbp.
intraPred.Algo_Merge 4x4 to 16x16_norasterscan

63

org.sc29.wg11.mpeg4.part10.cbp. interPred.Algo_Interp Bilinear

64

org.sc29.wg11.mpeg4.part10.cbp.
interPred.Algo_Interp_SeparableSixTapQuarterPel

65

org.sc29.wg11.mpeg4.part10.cbp.interPred.Algo_Interp_Reord

66

org.sc29.wg11.mpeg4.part10.cbp.interPred.Algo_MvLXReconstr

67

org.sc29.wg11.mpeg4.part10.cbp.interPred.Mgnt_DPB

68

org.sc29.wg11.mpeg4.part10.cbp.interPred.Algo_MMCO

69

org.sc29.wg11.mpeg4.part10.cbp.interPred.Algo_RefldxtoFrameNum

70

org.sc29.wg11.mpeg4.part10.cbp.interPred.Algo_RefList

71

org.sc29.wg11.mpeg4.part10.cbp.interPred.Mgnt_InterPred

72

org.sc29.wg11.mpeg4.part10.cbp.deblockingFilter.Mgnt_DBF_Adapti
veFilter

73

org.sc29.wg11.mpeg4.part10.cbp.deblockingFilter.Algo_DBF_Adapti
veFilter

74

org.sc29.wg11.mpeg4.part10.cbp.display.Mgnt POC

4
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ID FU Name

75 org.sc29.wg11.mpeg4.part10.cbp.display.Mgnt_BufferRender

76 org.sc29.wg11.common.Algo_Add_PixSat

77 org.sc29.wg11.common.Mgnt_Select_ MB_4

78 org.sc29.wg11.common.Algo_Byte2bit

79 org.sc29.wg11.common.Algo_Mgnt_Merger420

80 org.sc29.wg11.common. Mgnt_Select MB_8

81 org.sc29.wg11.mpeg4.part10.cbp.display.Mgnt _Merger420 AVC

82 org.sc29.wg11.mpeg4.part10.php.parser.Algo_SynP

83 org.sc29.wg11.mpeg4.part10.php.parser.Algo_BlockExpand

84 org.sc29.wg11.mpeg4.part10.php.selectMacroblock.Algo_DemuxPar

serinfoForBlocks Luma

85 org.sc29.wg11.mpeg4.part10.php.Residual.Algo IS Zigzag 8x8

86 org.sc29.wg11.mpeg4.part10.php.Residual.Algo_1Q_QSAndSLAndID
CTScaler 8x8

87 org.sc29.wg11.mpeg4.part10.php.Residual.Algo IIT_8x8

88 ogg.sc29.wg1 1.mpeg4.part10.php.Intrapred.Algo_IntraPred_LUMA_8
X

89 org.sc29.wg11.mpeg4.part10.php.Intrapred.Mgnt_Intra_8x8

org.sc29.wg11.mpeg4.part10.php.Residual.Algo_Merge_8x8 to 16x

90 16
91 org.sc29.wg11.mpeg4.part10.php.Residual.Algo_ DCR_Hadamard_C
HROMA
org.sc29.wg11.mpeg4.part10.php.Residual.Algo_ DCR_Hadamard_L
92 ;
UMA_Scaling
org.sc29.wg11.mpeg4.part10.php.Residual.Algo_|Q_QSAndSLANdID
93
CTScaler 4x4
04 org.sc29.wg11.mpeg4.part10.php.Intrapred.Algo_Merge_8x8 to_16x
16_norasterscan
95 org.sc29.wg11.mpeg4.part10.php.Intrapred.Algo_Split 16x16_to 8x8

_norasterscan

96 org.sc29.wg11.mpeg4.part10.php.Residual.Mgnt_14x4 [18x8 demux

97 org.sc29.wg11.mpeg4.part10.php.Residual.Mgnt_14x4 [8x8 mux

08 ﬁrg.3029.wg1 1.mpeg4.part10.php.interPred.Algo_GeneratePredWeig
t

99 org.sc29.wg11.mpeg4.part10.php.interPred.Mgnt_SelectMvpLX

100 org.sc29.wg11.mpeg4.part10.php.interPred.Algo MvLXReconstr

101 org.sc29.wg11.mpeg4.part10.php.interPred.Algo MvBuffer

102 org.sc29.wg11.mpeg4.part10.php.interPred.Mgnt_SelectMvpLX

103 org.sc29.wg11.mpeg4.part10.php.interPred.Mgnt_SelectRefldx

org.sc29.wg11.mpeg4.part10.php.interPred.Algo_FrameNumToPocLi

104
st

105 org.sc29.wg11.mpeg4.part10.php.deblockingFilter.Algo_DBF_Adapti
veFilter

106 org.sc29.wg11.mpeg4.part10.php.deblockingFilter.

Algo_MvComponentReorder

4.3 Token Pool

Every token is listed in the ‘token pool’ that is the table of managing all tokens used in VTL. To facilitate the
feasibility of connections among input and output ports of different FUs described in this specification, Table 3
lists all data elements (called “token”, which is used throughout this document). The ID field here is informative
and used for easy lookup.
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Table 3 — List of all token types that are used in the descriptions of FUs in this section.

ID & Name Description

1BIT Token which value is 0 or 1. The bits belongs to the non-decoded bitstream

Boolean token (True or False) indicating a acknowledgment. True means it is

2 ACKNOWLEDGMENT ok, False, not ok.

3 MCBPC Token representing the MCBPC element of syntax

4 CBPY Token representing the CBPY element of syntax

5 DCT_DC_SIZE Token representing the element of syntax DCT_DC_SIZE

6 DCT_DC_DIFF Token representing the element of syntax DCT_DC_DIFF

7 RUN Token representing the RUN value in the decoding of the DCT coefficients

8 VALUE Token representing the VALUE value in the decoding of the DCT coefficients

9 LAST Token representing the LAST value in the decoding of the DCT coefficients

10 MEM_ADDRESS Token representing an address in the memory of the frames

11 MEM_WIDTH Token representing the width in pixel of the data to read or write in the memory

of the frames starting from the MEM_ADDRESS information
Token representing the height in pixel of the data to read or write in the
memory of the frames starting from the MEM_ADDRESS information

12 MEM_HEIGHT

13 MEM_DATA Token representing a data stored in the memory of the frames
14 WIDTH Token representing the width value of video frame in pixels
15 HEIGHT Token representing the height value of video frame in pixels

Token representing the size of the current frame in number of macroblock in

16 SIZE width and number of macroblock in height

17 DC Tokens representing the DC coefficients. Each token represent one coefficient

18 AC Token representing AC coefficients without DC coefficients

19 BLOCK Token representing BLOCK that consists of 8x8 pixels

20 MB Token representing a macroblock that consists of BLOCKs

21 MVD Tokens representing the motion vector differences decoded by the syntax

parsing process

22 MV Tokens representing the coordinates of the motion vectors

23 QUANT Token representing the QUANT value of quantization

24 COORDINATE Token representing coordinates of block or macroblocks

25 DISPLACEMENT ;&Z?)n representing the displacement between pixels (e.g., half- or quarter-

26 SIGN Token representing a sign.

27 ROUND Boolean token (True or False) indicating whether rounding is to be made or not
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ID & Name Description

28 BTYPE Integer token (2 = INTRA), (1 = INTER), (15 = NEW VOP)

29 ACCODED Boolean token (True or False) indicating whether AC is coded or not

30 ACPRED Boolean token (True or False) indicating whether AC prediction is made or not

31 ACPRED_DIR

Token representing the order of prediction of the AC coefficients

Boolean token (True or False) indicating whether motion predication is made

32 MOTION
or not
33 FOURMV Boolean token (True or False) indicating whether FOURMYV is to be used or not
34 F CODE Token representing a value of FCODE of VOP to specify the range of motion
- vectors
35 RBSP Token representing the data in the Raw Byte Sequence Payload
36 NAL_SIZE Token representing the size in byte of a Network Abstraction Layer unit

37 SUB_MB_TYPE

Token representing sub mb type value for sub partition

38 FRAME_NUM

Token representing the frame number of the current picture to decode

39 FRAME_TO_READ

Token representing the frame to read

Token representing the size in pixel for a partition of a macroblock, first the

40 PART_SIZE width of the partition, then the height.
41 REF ID Token representing the identification of the decoded reference frame in
- memory
Token representing the number wich identified a macroblock in a frame in
42 MB_ID position x and y. The macroblocks are counted in a frame using raster scan
order.
43 POC Token representing the index of the frame to display

44 REF_ORDER

Token representing the index of frames to store into long frame reference and
short terme reference

45 MMCO

Token representing the order of the index for frame to store in memory

46 PRED_MODE_INTRA

Token representing the prediction mode of an intra macroblock

47 MB_TYPE

Token representing the type of prediction used by a macroblock (Intra, Intra
4x4, Inter, new frame IDR, non IDR or new slice )

48 SLICE_DBF_PARAM

Tokens representing for each slice if deblocking filter is enabled and the offset
used in accessing the a and tCO deblocking filter tables for filtering operations
and the offset used in accessing the (B deblocking filter table for filtering
operations for each slice

49 MB_DBF_PARAM

Tokens representing for each MB the offset used in accessing the 3 deblocking
filter table for filtering operations

Token representing which of the sixteen 4x4 luma blocks of a macroblock may

50 CBP_BLK contain non-zero transform coefficient levels

51 SELECT Token representing which blocks will selected (from 0-3)

52 ST_LIST Token representing the short term reference list

53 ST_LIST_SZ Token representing the size of the short term reference list

54 DEL_LIST Token representing the list of reference frames that have to be deleted
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5 General-Purpose FUs

5.1 Syntax Parsing

5.1.1 Generic Syntax Parser

FU Name Algo_ SynP_Generic

Description This is a generic syntax parser that needs BSD as an input. Input and output port
will be defined as the information in the BSD.

Profiles@levels

supported

Input

Name Token

Output

Name Token

Parameter

Name Description Range

51.2 Algo_Byte2bit

FU Name Algo  Byte2bit

Description This module will take 8 bits in once and will output them one by one.
Profiles@levels

supported

Input

Name Token

BYTE BIT token

Output

Name Token

BITS BIT token

Parameter

Name Description Range
Package

package org.sc29.wg11.common

5.1.3 Mgnt_Select_MB_4

FU Name Mgnt_Select MB_4
Description This module select_s data from one of its 4 inputs and sends it to its output (X)
according to select information.
Profiles@levels | \ipeG 4 AVC Constrained BP
supported
Input
Name Token
IN_0 MB token
IN_1 MB token
IN_2 MB token
IN_3 MB token
SELECT SELECT token
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Output

Name Token

ouT MB token

Parameter

Name Description | Range
MB_WIDTH Size in pixel of a macroblock | [8;16]
Package

package org.sc29.wg11.common

5.1.4 Mgnt_Merger420

FU Name Mgnt_Merger420

Description This module merges data from YUV to compose a MB 16x16.
Profiles@levels | \/oeG 4 AvC Constrained BP

supported

Input

Name Token

Y BLOCK token

U BLOCK token

V BLOCK token

Select SELECT token

Output

Name Token

YUV MB token

Parameter

Name Description | Range
MB WIDTH Size in pixel of a macroblock | [8;16]
Package

package org.sc29.wg11.common

5.1.5 Mgnt_Select_MB_8

FU Name Mgnt_Select MB_8

Description This moqule selepts data from one of its 8 inputs and sends it to its output according
to select information.

Profiles@levels | \ /e 4 AvC Constrained BP

supported

Input

Name Token

IN_O MB token

IN_1 MB token

IN 2 MB token

IN_3 MB token

IN 4 MB token

IN_5 MB token

IN_6 MB token

IN 7 MB token

SELECT SELECT token

Output

Name Token

ouT MB token
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Parameter

Name Description | Range
MB_WIDTH Size in pixel of a macroblock | [8;16]
Package

package org.sc29.wg11.common

6 FUs for MPEG-4 Simple Profile

FUs for building MPEG-4 Simple Profile decoder are described in this sub-clause.
6.1 Syntax Parsing

6.1.1 Algo_ SynP

FU Name Algo_ SynP
D s This module is parsing all syntax element from an MPEG-4 Simple Profile (SP)
escription .

bitstream.
Profiles@levels MPEG-4 SP
supported
Input
Name Token
BITS BIT token
Output
Name Token
ROUND ROUND token
F CODE F CODE token
MV MV token
RUN RUN token
VALUE VALUE token
LAST LAST token
WIDTH WIDTH token
HEIGHT HEIGHT token
QP QUANT token
ACCODED ACCODED token
MOTION MOTION token
ACPRED ACPRED token
BTYPE BTYPE token
FOURMV FOURMYV token
Parameter
Name Description Range
Package
package org.sc29.wg11.mpeg4.part2.sp.parser

6.1.2 Mgnt_BlockExpand

FU Name Mgnt_BlockExpand
This module is composing a 8x8 block with RUN, VALUE and LAST syntax

PEECE T elements from the parser.
Profiles@levels
supported
Input
Documents
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Name Token

RUN RUN token

VALUE VALUE token

LAST LAST token

Output

Name Token

OouT BLOCK token
Parameter

Name Description Range
Package

package org.sc29.wg11.mpeg4.part2.sp.parser

6.1.3 Mgnt_Splitter420B

FU Name Mgnt_Splitter420B

Description This module split each 8x8 block in 4 Y, 1 U and 1V depending on ACCODED
and the BTYPE values.

Profiles@levels

supported

Input

Name Token

B BLOCK token

ACCODED ACCODED token

BTYPE BTYPE token

Output

Name Token

BY BLOCK token

B U BLOCK token

B V BLOCK token

Parameter

Name Description Range

Package

package org.sc29.wg11.mpeg4.part2.sp.parser

6.1.4 Mgnt_Splitter420MV

FU Name Mgnt_SplitterMV
Description This module split each 6 MV token in4 Y, 1 U and 1V when MOTION is true
Profiles@levels

supported

Input

Name Token

MV MV token
MOTION MOTION token
Output

Name Token

MV_Y MV token

MV_U MV token

MV_V MV token

Documents
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Parameter

Name Description Range
Package

package org.sc29.wg11.mpeg4.part2.sp.parser

6.1.5 Algo_MVR_MedianOfThreeLeftAndTopAndTopRight

FU Name Algo_MVSequence_LeftAndTopAndTopRight
This module computes the sequence of coordinates of the different blocks
necessary for the prediction of the motion vectors. From the type of encoding of
Description the block (given by the FOURMV, MOTION, VOPMODE, and WIDTH), the FU

generates the coordinates of the blocks (on the A port) which will be used by the
FU charged of reconstructing the motion vectors for each 8x8 block.

Profiles@levels

MPEG-4 SP

supported

Input

Name Token

FOURMV FOURMYV token
MOTION MOTION token
BTYPE BTYPE token
WIDTH WIDTH token
Output

Name Token

A COORDINATE token
Parameter

Name Description Range
Package

package org.sc29.wg11.mpeg4.part2.sp.parser

6.1.6 Mgnt_Splitter_420_TYPE

Document Sharing Hub

FU Name Mgnt_Splitter 420 TYPE
e This module distributes each VOPMODE, ACCODED, ACPRED, and MOTION for
Description .
each Y, U, and V components sequentially.
Profiles@levels
supported MPEG-4 SP
Input
Name Token
BTYPE BTYPE token
MOTION MOTION token
ACCODED ACCODED token
ACPRED ACPRED token
QP QUANT token
Output
Name Token
BTYPE_Y BTYPE token
BTYPE U BTYPE token
BTYPE_V BTYPE token
MOTION_Y MOTION token
MOTION U MOTION token
MOTION V MOTION token
Documents
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ACCODED_Y ACCODED token
ACCODED U ACCODED token
ACCODED_V ACCODED token
ACPRED_Y ACPRED token
ACPRED U ACPRED token
ACPRED_V ACPRED token

QP Y QUANT token

QP U QUANT token

QP V QUANT token
Parameter

Name Description Range
Package

package org.sc29.wg11.mpeg4.part2.sp.parser

6.1.7 Algo_VLDtableB6_MPEG4Part2

FU Name Algo_VLDtableB6_MPEG4Part2
This Functional Unit decodes the mcbpc element of syntax of a MPEG-4

Description conformant bitstream. It is in the case of intra mode. It decodes the bits according to
the table B.6 in the reference document (ISO/IEC 14496-2).

Profiles@levels

supported MPEG-4 SP

Input

Name Token

BITS BIT token

Output

Name Token

FINISH ACKNOWLEDGMENT token

DATA MCBPC token

Parameter

Name Description Range

Package

package org.sc29.wg11.mpeg4.part2.sp.parser.vic

6.1.8 Algo_VLDtableB7_MPEG4Part2

FU Name Algo_VLDtableB7_MPEG4Part2
This Functional Unit decodes the mcbpc element of syntax of a MPEG-4

Description conformant bitstream. It is in the case of inter mode. It decodes the bits according to
the table B.7 in the reference document (ISO/IEC 14496-2).

Profiles@levels

supported MPEG-4 SP

Input

Name Token

BITS BIT token

Output

Name Token

FINISH ACKNOWLEDGMENT token

DATA MCBPC token

Parameter

Name Description Range
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Package

package org.sc29.wg11.mpeg4.part2.sp.parser.vic

6.1.9 Algo_VLDtableB8_MPEG4Part2

FU Name Algo_VLDtableB8 MPEG4Part2
This Functional Unit decodes the cbpy element of syntax of a MPEG-4 conformant

Description bitstream. It decodes the bits according to the table B.8 in the reference document
(ISO/IEC 14496-2).

Profiles@levels

supported MPEG-4 SP

Input

Name Token

BITS BIT token

Output

Name Token

FINISH ACKNOWLEDGMENT token

DATA CBPY token

Parameter

Name Description Range

Package

package org.sc29.wg11.mpeg4.part2.sp.parser.vic

6.1.10 Algo_VLDtableB12_MPEG4Part2

FU Name Algo_VLDtableB12_MPEG4Part2
This Functional Unit decodes the elements of syntax relative to the motion vectors
Description in a MPEG-4 conformant bitstream (“horizontal_mv_data” and “vertical_mv_data”).

It decodes the bits according to the table B.12 in the reference document (ISO/IEC
14496-2).

Profiles@levels

supported MPEG-4 SP

Input

Name Token

BITS BIT token

Output

Name Token

FINISH ACKNOWLEDGMENT token
DATA MVD token

Parameter

Name Description Range
Package

package org.sc29.wg11.mpeg4.part2.sp.parser.vic

6.1.11 Algo_VLDtableB13_MPEG4Part2

FU Name Algo_VLDtableB13_MPEG4Part2
Descriotion This Functional Unit decodes the “dct_dc_size” element of syntax in a MPEG-4
P conformant bitstream. The decoding applies only for the luminance macroblocks. It
Documents
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decodes the bits according to the table B.13 in the reference document (ISO/IEC
14496-2).

Profiles@levels

supported MPEG-4 SP

Input

Name Token

BITS BIT token

Output

Name Token

FINISH ACKNOWLEDGMENT token

DATA DCT_DC_SIZE token

Parameter

Name Description Range

Package

package org.sc29.wg11.mpeg4.part2.sp.parser.vic

6.1.12 Algo_VLDtableB14_MPEG4Part2

FU Name Algo_VLDtableB14_MPEG4Part2
This Functional Unit decodes the “dct_dc_size” element of syntax in a MPEG-4
Description conformant bitstream. The decoding applies only for the chrominance macroblocks.

It decodes the bits according to the table B.14 in the reference document (ISO/IEC
14496-2).

Profiles@levels

supported MPEG-4 SP

Input

Name Token

BITS BIT token

Output

Name Token

FINISH ACKNOWLEDGMENT token
DATA DCT_DC_SIZE token
Parameter

Name Description Range
Package

package org.sc29.wg11.mpeg4.part2.sp.parser.vic

6.1.13 Algo_VLDtableB15_MPEG4Part2

FU Name Algo_VLDtableB15 MPEG4Part2
This Functional Unit decodes the “dct_dc_differencial” element of syntax in a

Description MPEG-4 conformant bitstream. It decodes the bits according to the table B.15 in the
reference document (ISO/IEC 14496-2).

Profiles@levels

supported MPEG-4 SP

Input

Name Token

BITS BIT token

Output

Name Token

FINISH ACKNOWLEDGMENT token
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DATA | DCT _DC DIFF token

Parameter

Name Description Range
Package

package org.sc29.wg11.mpeg4.part2.sp.parser.vic

6.1.14 Algo_VLDtableB16_MPEG4Part2

FU Name Algo_VLDtableB16_MPEG4Part2
This Functional Unit decodes the INTRA coefficients as elements of syntax in a

Description MPEG-4 conformant bitstream. It decodes the bits according to the table B.16 in
the reference document (ISO/IEC 14496-2).

Profiles@levels

supported MPEG-4 SP

Input

Name Token

BITS BIT token

Output

Name Token

FINISH ACKNOWLEDGMENT token

RUN RUN token

VALUE VALUE token

LAST LAST token

Parameter

Name Description Range

Package

package org.sc29.wg11.mpeg4.part2.sp.parser.vic

6.1.15 Algo_VLDtableB17_MPEG4Part2

FU Name Algo_VLDtableB17_MPEG4Part2
This Functional Unit decodes the INTER coefficients as elements of syntax in a

Description MPEG-4 conformant bitstream. It decodes the bits according to the table B.16 in
the reference document (ISO/IEC 14496-2).

Profiles@levels

supported MPEG-4 SP

Input

Name Token

BITS BIT token

Output

Name Token

FINISH ACKNOWLEDGMENT token

RUN RUN token

VALUE VALUE token

LAST LAST token

Parameter

Name Description Range

Package

package org.sc29.wg11.mpeg4.part2.sp.parser.vic
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6.2 Texture Decoding

6.2.1 Algo_lQ_QSAndQmatrixMp4vOrH263Scaler

FU Name Algo_|1Q_QSAndQmatrixMp4vOrH263Scaler
o This module computes inverse quantization of AC for 8x8 blocks. Supports both
Description MPEG and H.263 Ipnverse Quantizqation modes. i
Profiles@levels MPEG-4 SP
supported
Input
Name Token
DC DC token
AC AC token
QP QUANT token
Output
Name Token
ouT BLOCK token
Parameter
Name | DTscription ||Range
Package
package org.sc29.wg11.mpeg4.part2.sp.texture

6.2.2 Algo_DCRAddr_ThreeLeftTop_8x8

FU Name Algo_DCRAddr_ThreelLeftTop_8x8
This module calculates the addresses of the three neighboring blocks for
the current 8x8 block used for DC prediction. If any of the neighbors is

Description not coded for some reason (either outside frame.boundaries or skippgd
by encoder), the address is set as zero. Otherwise the lowest two bits
specify the 8x8 component in the macroblock and the other higher order
bits specify the macroblock index using circular buffer addressing.

Profiles@levels MPEG-4 SP

supported

Input

Name Token

BTYPE BTYPE token

WIDTH WIDTH token

Output

Name Token

A COORDINATE token

B COORDINATE token

C COORDINATE token

Parameter

Name Description Range

Package

package org.sc29.wg11.mpeg4.part2.sp.texture.dc_reconstruction
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6.2.3 Algo_DCRAddr_ThreeLeftTop_16x16

FU Name Algo_DCRAddr_ThreeLeftTop_16x16
This module calculates the addresses of the three neighboring blocks for
the current 8x8 block used for DC prediction. This module manages
groups of four 8x8 blocks as follows:
+-——+-——+
o] 1]
+-——+-——+
Description |2 ]3]
+-——+-——+

If any of the neighbors is not coded for some reason (either outside frame
boundaries or skipped by encoder), the address is set as zero. Otherwise
the lowest two bits specify the 8x8 component in the macroblock and the
other higher order bits specify the macroblock index using circular buffer
addressing.

Profiles@levels

supported MPEG-4 SP

Input

Name Token

BTYPE BTYPE token
WIDTH WIDTH token
Output

Name Token

A COORDINATE token
B COORDINATE token
C COORDINATE token
Parameter

Name Description Range
Package

package org.sc29.wg11.mpeg4.part2.sp.texture.dc_reconstruction

6.2.4 Algo_DCRInvPred_CHROMA_8x8

FU Name

Algo_DCRInvPred_ CHROMA_ 8x8

Description

This module reconstructs the DC coefficient of the current 8x8 block based
on the gradients between neighboring block DC coefficients (see ISO/IEC
14496-2). This module also forwards the decoded prediction direction to the
inverse AC prediction (IAP) module and a pointer to the neighboring block
used for the prediction. Since inverse quantization is necessary to
reconstruct the DC coefficient, the decoded quantization parameter is
forwarded to the inverse quantization module. This FU applies for 8x8
blocks of chrominance.

Profiles@levels

supported MPEG-4 SP
Input
Name Token
A COORDINATE token
Documents
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B COORDINATE token

C COORDINATE token

ACCODED ACCODED token

ACPRED ACPRED token

QFS_DC DC token

QP QUANT token

BTYPE BTYPE token

WIDTH WIDTH token

Output

Name Token

QF DC DC token

PTR COORDINATE token

AC_PRED DIR ACPRED_DIR token

SIGNED SIGN token

QUANT QUANT token

PREV_QUANT QUANT token

Parameter

Name Description Range
Package

package org.sc29.wg11.mpeg4.part2.sp.texture.dc_reconstruction

6.2.5 Algo_DCRInvPred_LUMA_16x16

FU Name Algo_DCRInvPred_LUMA_16x16
This module reconstructs the DC coefficient of the current 8x8 block based
on the gradients between neighboring block DC coefficients (see ISO/IEC
14496-2). This module also forwards the decoded prediction direction to the
Description inverse AC prediction (IAP) module and a pointer to the neighboring block

used for the prediction. Since inverse quantization is necessary to
reconstruct the DC coefficient, the decoded quantization parameter is
forwarded to the inverse quantization module. This FU applies for four 8x8

blocks of luminance.

Profiles@levels

supported MPEG-4 SP

Input

Name Token

A COORDINATE token
B COORDINATE token
C COORDINATE token
ACCODED ACCODED token
ACPRED ACPRED token
QFS_DC DC token

QP QUANT token
BTYPE BTYPE token
WIDTH WIDTH token
Output

Name Token

QF DC DC token

PTR COORDINATE token
AC PRED DIR ACPRED DIR token

© ISO/IEC 2014 — Al rights reserved

Full document details: ISO_IEC 23002-4_2014

Documents
Document Sharin‘FgHub


http://www.avadocuments.com/doc/iso-iec-23002-4-2014
http://www.avadocuments.com/doc/iso-iec-23002-4-2014

ISO/IEC 23002-4:2014(E)

SIGNED SIGN token

QUANT QUANT token

PREV_QUANT QUANT token

Parameter

Name Description Range
Package

package org.sc29.wg11.mpeg4.part2.sp.texture.dc_reconstruction

6.2.6 Algo_IS_ZigzagOrAlternateHorizontalVertical_8x8

FU Name Algo_IS_ZigzagOrAlternateHorizontalVertical_8x8
This module inverts the one-dimensional array of coefficients ordered in zigzag
(AC_PRED_DIR=0), alternate vertical (AC_PRED_DIR=1) or alternate horizontal

Description (AC_PRED_DIR=2) scan to 2D raster order. It inputs a list of 64 integer coefficients
(one per 8x8 block) and outputs the ordered list of integer according to the value of
the token AC_PRED_DIR.

Profiles@levels MPEG-4 SP

supported

Input

Name Token

AC PRED DIR ACPRED_DIR token

QFS_AC AC token

Output

Name Token

PQF AC AC token

Parameter

Name Description Range

Package

package org.sc29.wg11.mpeg4.part2.sp.texture

6.2.7 Algo_IAP_AdaptiveHorizontalOrVerticalPred_8x8

FU Name Algo_IAP_AdaptiveHorizontalOrVerticalPred_8x8

This module computes inverse AC prediction for specific AC coefficients of 8x8
blocks that have been flagged in the bitstream as coded in this fashion. It inputs a list
of 63 AC coefficients received in a horizontal raster manner after being re-ordered by
the inverse scan block and the addresses of the 8x8 block used for the prediction in
the encoder. It outputs a list of 63 reconstructed AC coefficients sent in a horizontal
raster man. The AC_PRED_DIR token communicates the direction of prediction:

- AC_PRED_DIR =-2 => NEWVOP flag

Description - AC_PRED DIR = -1 => An un-coded block so skip inverse AC prediction
- AC_PRED _DIR = 0 => No inverse AC prediction but use zigzag inverse
scan
- AC_PRED_DIR = 1 => Prediction form the left and use alternate vertical
scan
- AC_PRED_DIR = 2 => Prediction form the top and use alternate horizontal
scan
Profiles@levels
supported MPEG-4 SP
Documents
Document Sharing Hub
20 © ISO/IEC 2014 — Al rights reserved

Full document details: ISO_IEC 23002-4_2014


http://www.avadocuments.com/doc/iso-iec-23002-4-2014
http://www.avadocuments.com/doc/iso-iec-23002-4-2014

ISO/IEC 23002-4:2014(E)

Input

Name Token

PQF AC AC token

PTR COORDINATE token

AC _PRED DIR ACPRED_DIR token

QP QUANT token

PREV_QP QUANT token

Output

Name Token

QF _AC AC token

Parameter

Name Description Range
Package

package org.sc29.wg11.mpeg4.part2.sp.texture

6.2.8 Algo_IAP_AdaptiveHorizontalOrVerticalPred_16x16

FU Name Algo_I|AP_AdaptiveHorizontalOrVerticalPred_16x16
This module computes inverse AC prediction for specific AC coefficients of a 16x16
blocks that have been flagged in the bitstream as coded in this fashion. It inputs four
lists of 63 AC coefficients received in a horizontal raster manner after being re-
ordered by the inverse scan block and the addresses of the four 8x8 block used for
the prediction in the encoder. It outputs four lists of 63 reconstructed AC coefficients
sent in a horizontal raster man. The AC_PRED_DIR token communicates the
direction of prediction:
Description - AC_PRED_DIR =-2 => NEWVORP flag
- AC_PRED_DIR = -1 => An un-coded block so skip inverse AC prediction
- AC_PRED_DIR = 0 => No inverse AC prediction but use zig zag inverse
scan
- AC _PRED DIR = 1 => Prediction form the left and use alternate vertical
scan
- AC_PRED DIR = 2 => Prediction form the top and use alternate horizontal
scan
Profiles@levels MPEG-4 SP
supported
Input
Name Token
PQF AC AC token
PTR COORDINATE token
AC PRED DIR ACPRED_DIR token
QP QUANT token
PREV_QP QUANT token
Output
Name Token
QF _AC AC token
Parameter
Name | Description ||Range
Package
package org.sc29.wg11.mpeg4.part2.sp.texture
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6.2.9 Algo_IDCT2D_ISOIEC_23002_1

FU Name

Algo_IDCT2D_ISOIEC_23002_1

Description

This module computes the 8x8 Inverse Discrete Cosine Transform (IDCT) defined as

N-bN- 2x+Dur Qy+1ywz
X, y)=— C(u)C(v)F(u,v)cos cos
fxy) N v:o()()( ) N >N
with uv,x,y=0,1,2,...,N-1
where X, y are spatial coordinates in the sample domain
u, v are coordinates in the transform domain

C(u), C(v) — JE or u,v=
1

otherwise

It inputs a list of 64 coefficients and outputs a list of 64 decoded coefficients.

Profiles@levels

MPEG-4 SP

supported

Input

Name Token

IN BLOCK token
SIGNED SIGN token
Output

Name Token

ouT BLOCK token
Parameter

Name Description Range
Package

package org.sc29.wg11.mpeg4.part2.sp.texture

6.2.10 Mgnt_DCSplit

FU Name Mgnt_DCSplit
This module separates the DC coefficient from the AC coefficients. It takes as an

Description input a list of 64 tokens and outputs on the DC port the DC coefficient (the first one)
and the AC coefficient (the other 63) on the AC port.

Profiles@levels

supported MPEG-4 SP

Input

Name Token

IN BLOCK token

Output

Name Token

AC AC token

DC DC token

Parameter

Name Description Range

Package

package org.sc29.wg11.mpeg4.part2.sp.texture
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6.3.1 Mgnt_FB_w_Addess_8x8

FU Name Mgnt_FB_Adress_8x8
This module generates addresses for the frame buffer block. Write
addresses (WA) are used to save the current pixels for retrieval and

Description read addresses (RA) are used to retrieve interpolation pixel values.
This module is a frame buffer. It saves data WD at address WA. It
outputs the data RD located at address RA.

Profiles@levels

supported MPEG-4 SP

Input

Name Token

HEIGHT HEIGHT token

MOT MOTION token

MV MV token

ROUND ROUND token

VOPMODE BTYPE token

WIDTH WIDTH token

WD MB token

Output

Name Token

RA MEM_ADDRESS token

RD MB token

HALFPEL DISPLACEMENT token

Parameter

Name Description Range

Package

package org.sc29.wg11.mpeg4.part2.sp.texture.motion

6.3.2 Mgnt_FB_w_Addess_16x16

FU Name Mgnt_ FB_w_Address_16x16
This module generates addresses for the frame buffer block. Write addresses
D o (WA) are used to save the current pixels for retrieval and read addresses (RA)
escription . . . h . .
are used to retrieve interpolation pixel values. This module is a frame buffer. It
saves data WD at address WA. It outputs the data RD located at address RA.
Profiles@levels MPEG-4 SP
supported
Input
Name Token
HEIGHT HEIGHT token
MOT MOTION token
MV MV token
ROUND ROUND token
BTYPE BTYPE token
WIDTH WIDTH token
WD MB token
Output
Name Token
RA MEM_ADDRESS token
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RD MB token

HALFPEL DISPLACEMENT token

Parameter

Name Description Range
Package

package org.sc29.wg11.mpeg4.part2.sp.motion

6.3.3 Algo_PictureReconstruction_Saturation

FU Name Algo_PictureReconstruction_Saturation
This module adds texture pixels (TEX) and MC prediction pixels (MOT) in order to
output the decoded pixels. For each ACCODED and WIDTH token inputted and
according to the type of encoding of the block under consideration, the FU consumes
Description either:

- one MB token from the MOT input if the block is only a “motion” block
- one MB token from the TEX input if the block is only “texture” block
- one MB token from TEX input and one MB token from MOT input otherwise

Profiles@levels

MPEG-4 SP

supported

Input

Name Token

MOT MB token

TEX MB token
ACCODED ACCODED token
BTYPE BTYPE token
Output

Name Token

VID MB token
Parameter

Name Description Range
Package

package org.sc29.wg11.mpeg4.part2.sp.motion

6.3.4 Algo_Interp_HalfpelBilinearRoundingControl

FU Name Algo_Interp_HalfpelBilinearRoundingControl
This module interpolates the pixels in case of a displacement between two frames of
half a pixel. This is done according to the following scheme:
A E
a7 b + + Inmteger pizel postton
| Half pixel posiden
Description
C. I'|"I'.|.
a=A,
b=(A+B + 1 - rounding_comntrel) / 2
c=(A+C+1-rounding_comntrel) § 2,
d={A+B+C+D+2-rounding_control) / 4
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Profiles@levels

supported MPEG-4 SP

Input

Name Token

RD MB token

halfpel DISPLACEMENT token
Output

Name Token

MOT MB token

Parameter

Name Description Range
Package

package org.sc29.wg11.mpeg4.part2.sp.motion

7 FUs for MPEG-4 AVC Constrained Baseline Profile

FUs for building MPEG-4 AVC Constrained Baseline Profile decoder are described in this sub-clause.

7.1 Syntax Parsing

7.1.1 Algo_NALU
FU Name Algo_NALU
Description Th_is module removes emulation_prevention_three byte (0x03) and send
to its output RBSP bytes and the number of rbsp bytes between 2 NALs.
::;fl;frstge"e's MPEG-4 AVC Constrained BP
Input
Name Token
bits8 BIT token
Output
Name Token
bits_rbsp8 RBSP token
nb_rbsp byte NAL_SIZE token
Parameter
Name | Description | Range
71.2 Algo_SynP
FU Name Algo_SynP
D o This module analyzes a sequence of tokens and realizes Parsing for MPEG-4 AVC
escription
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