INNTERNATINNAT IS /TEC

This is a preview of "ISO/IEC 23008-2:2017". Click here to purchase the full version from the ANSI store.

Third edition
2017-10

Information technology — High
efficiency coding and media delivery
in heterogeneous environments —

Part 2:
High efficiency video coding

Technologies de l'information — Codage a haute efficacité et livraison
des medias dans des environnements hétérogénes —

Partie 2: Codage vidéo a haute efficacité

Reference number
ISO/IEC 23008-2:2017(E)

© ISO/IEC 2017


https://webstore.ansi.org/Standards/ISO/ISOIEC230082017-1665355?source=preview

ISO/IEC 23008-2:2017(E)

This is a preview of "ISO/IEC 23008-2:2017". Click here to purchase the full version from the ANSI store.

COPYRIGHT PROTECTED DOCUMENT

© ISO/IEC 2017, Published in Switzerland

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

Ch. de Blandonnet 8 « CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11

Fax +41 22 749 09 47
copyright@iso.org

Www.iso.org

ii © ISO/IEC 2017 - All rights reserved


https://webstore.ansi.org/Standards/ISO/ISOIEC230082017-1665355?source=preview

ISO/IEC 23008-2:2017(E)

This is a preview of "ISO/IEC 23008-2:2017". Click here to purchase the full version from the ANSI store.

FOTEWOTT ..ot seeeesess st s st seee e es s s8R R AR RS E SRR R AR Rt xi
0L 0 6 10 oty () VOO xii
Y o o1 PP 1
2 NOIMNALIVE FEIETEIICES ...ureeucureerrereeseeeetseessesesssesssesseessesssessesssessesssessse s b SR s RS E R R s E R bbb s s e bbbt 1
1T I3 0 T3V o o 6 U=T oL (o) o PP 1
4 ADDIEVIATEA OIS .uvcuueuieuriuseeureeseessesseseessessesssesssssessse s sesse s s s s e £ s R R s E R R AR s e nb s 19
5 COMVEINTIONS .cceveeceeeueeeesseesseeseessessseesessse e s esse s s ss s b s R R £ e R £ RS ER £ R AR E s R R e bR bt SR bt 20
T80 B €= ¢ =) = ISP 20
STV g 1644 T=T 0 Col 0] 0 1= ir= L) PP 21
5.3 LOZICAl OPETALOTS ..oueuieeerieeceseeseiecssetseessesse s e e ss s ss bbb A bbbt 21
5.4 RelatiONal OPEIAtOTS ....ccuuiereereeereieiuseesseseessesse e secsse s esssssse s s ssse s s R b s bbb bbbt 21
5.5 Bit-WiSE OPEIAOTS ivuritressesesssesssssesssssessssssssssssss st sessss s s ssssss s et et ans 21
5.6 ASSIGNIMENT OPEIATOTS cocuueeureuseesseerserssesssessseesssesssasssessssessseessessssessssssses s ss s s ssesssess s sssess e b sases b s asesasans 22
5.7 RANEE NOTALION c.euceieeeeeieeeeet ettt et cs e s ssse s s bR R R bbbt 22
5.8  MathematiCal fUNCHIOMNS ... iiereeeieseeree et esssesses e s s s s ess bbb s bbb b 22
5.9  Order of OPeration PreCEAERIICE ... st s snsas 23
5.10 Variables, syntax elements, and taDIEs ... 24
5.11 Text description 0f l0giCal OPETaAtiONS. .....ocoreuieeriereeeerees ettt seese s essee e sss s sss b ss st 25
5.1 PrOCESSES  iuueueeueeneeueessesseessessees s b ets s s eas e s s bR £ R E £ RS R AR ER Rt e 26

6 Bitstream and picture formats, partitionings, scanning processes, and neighbouring relationships

.................................................................................................................................................................................................... 26
(T80 R 2§ Lt T=Y=1 00 15 0 00 0 = U 26
6.2  Source, decoded, and output PICtUIe fOrMALS ... ssses 27

6.3  Partitioning of pictures, slices, slice segments, tiles, coding tree units, and coding tree blocks

........................................................................................................................................................................................... 29
6.3.1  Partitioning of pictures into slices, slice segments, and tiles........ccoumerrnreneeeneenreseesneeneeseennees 29
6.3.2  Block and qUAALIEE SIIUCLUIES ....ccevereresssssessssssssss s sssssss st sssssssssssssssssssssssssssssssssssasssssssnes 31
6.3.3  Spatial or component-wise PartitioNiNgS....coueeeeeseernmesreeesmssseesssessessssssssssssesssssssssessssssssssssssans 31

© ISO/IEC 2017 - All rights reserved iii


https://webstore.ansi.org/Standards/ISO/ISOIEC230082017-1665355?source=preview

ISO/IEC 23008-2:2017(E)

This is a preview of "ISO/IEC 23008-2:2017". Click here to purchase the full version from the ANSI store.

6.4.1 Derivation process for z-scan order block availability ..., 32
6.4.2  Derivation process for prediction block availability ... 33
6.5 SCANDNIIZ PIOCESSES eueereeurerseeseessessessseessessessasssesssessasssessssssessssssessasssesssessasssesssssssssssssesssessesssesssssesssessssssesassssasssesanses 34
6.5.1 Coding tree block raster and tile scanning CONVErsion ProCess ... eeseeesseesseesseeenns 34
6.5.2  Z-scan order array initialiZation ProCESS ... s 36
6.5.3  Up-right diagonal scan order array initialization ProCess ... nenenneensesseessseseessesnnees 36
6.5.4  Horizontal scan order array initialization ProCeSss .......ceneneenseeneeseesee s ssssssssseans 37
6.5.5  Vertical scan order array initialiZation ProCESS ... 37
6.5.6  Traverse scan order array initialization ProCeSS..... e ———————————— 37

7 SYNTAX ANA SEIMANTICS. cceureureureeureeeessersreaeeessesssessesssessesssesssesss seesss et sessse et sessse b R Ease S seE s e Eseb s e bbb et bt 38
7.1  Method of specifying syntax in tabular fOrMm......eeee s sssesssesssees 38
7.2 Specification of syntax functions and deSCriPLtOrS. .. —————— 39
7.3 SYNtax iN tADULAT FOTTI .ottt es e b s s a bbbt 41
7.3.1  NAL UNIE SYNEAX wuttriuierereeseeeessessessessessesssssesssssssssessessessessessessesssssssssssssssessessessessessessssssssssssssssssessessessesssssssssanes 41
7.3.2  Raw byte sequence payloads, trailing bits, and byte alignment Syntax .........ooeeeseeessenne. 42
7.3.3  Profile, tier and 1eVE] SYNTAX ... s sssssssssssssssssssssssssssssssssssssssssssssssans 51
7.3.4  SCAliNG ISt AATA SYNMEAX .ucurieuriureesriesreuseesseeseeseesseessessessesssessessse e s ses s s s base b s s bbb s s bbb et sntaes 53
7.3.5  Supplemental enhancement information MesSSage SYNLAX ..cc.veureerreereeurerreesreesersesseessesssssesssesnees 54
7.3.6  Slice segMeNnt header SYNTAX .....cocrieireeereeereeeseesserse st essssess s ssss s s e ss bt sessssnens 54
7.3.7  Short-term reference PiCture SEt SYNTAX ..o sssssssssssssssssess 59
7.3.8  Slice SEZMENT AATA SYNTAX .. iuurieurrereeurereiseeseesseeseessesssessasssessessssssessessssse s s s s s bsses bt sesssebsss s snsas 60
T4 SEIMANTICS weureureeeeureeeeureesesseeeesseessessesssebssseseesse s e Es s R bR RS E R E £ bR bR bbbt bbb 75
L2 S € 7=) 4 1= v | VOO 75
742 NAL UNIE SEIMANTICS coeuuieueeruerseeseessessseesessssessessssesssessssssssessessssssssssssssssss s st sssssssssssss s sssssssssssessssssans 75
7.4.3  Raw byte sequence payloads, trailing bits, and byte alignment semantics ........ccccoeeereerrerneens 85
7.4.4  Profile, tier, and leVel SEMANTICS .....ccorieerneeeereereersees s sesssssesse s s ssssss s sssssssesssssans 106
7.4.5  Scaling list data SEMANTICS ..coeeereerreeeseeesse s ssess s s es s ss st e ss s snssnans 109
7.4.6  Supplemental enhancement information message SEMANTICS .......occuruereereeureenmeereesserssesseessesseeans 111

iv © ISO/IEC 2017 - All rights reserved


https://webstore.ansi.org/Standards/ISO/ISOIEC230082017-1665355?source=preview

ISO/IEC 23008-2:2017(E)

This is a preview of "ISO/IEC 23008-2:2017". Click here to purchase the full version from the ANSI store.

7.4.8  Short-term reference picture Set SEMANLICS ..o ———— 120
7.4.9  Slice SegMENt data SEIMANTICS ....corwereeurerceereesrereesseeses s sssssesssessssssessss s s s bsse b s s snasssneans 123

8 DIECOMING PrOCESS. ..ceueeurienreeeeurersesseessessessessesssesssessesssesssess s st ses s bR £ s e R R £ SRR R AR bbb R b 138
8.1  GENEral dECOAING PrOCESS. ..comieueeeeeereeseerseeesseesseessesssessse s sssess st ssssss s s s es b s s e n s 138
S0 =3 415 v PN 138
8.1.2  CVSG AECOMINE PIOCESS coueuueueeeessersseeseessessessssssessesssessssssesssssssssssssessssssessssssasssssssssessssssassssssasssessssssssssssnns 139
8.1.3  Decoding process for a coded picture with nuh_layer_id equal to 0.....c.ccconeerinreereerneeneeseennes 139
8.2 NAL UNit dECOAING PIOCESS .oueruirmereeerrersreessensseesseessessesssessssesss s ssss st s ssssssssssssssssssssssssssssssasssssassasees 141
8.3 SliCE dECOMINEZ PIOCESS c.uueurrruieseeseeressseeseesseessessse e ss s sssass s es bR bbb 141
8.3.1 Decoding process for PiCtUIre OTder COUNT.......owiereeneeereeerereesseseesses s sssssssssessssssssssssssssesssssssanes 141
8.3.2  Decoding process for reference PICtUIe SEL ....ceneernmeenmeesseeesssessessssesssssssessessssssesssessssssssees 142
8.3.3  Decoding process for generating unavailable reference pictures ... 148
8.3.4  Decoding process for reference picture listS CONSTIUCLION .......cereereeureereereereeneeseeseeseeseeseeseeans 149
8.3.5 Decoding process for collocated picture and no backward prediction flag.......ccccoueveeereunnce 150
8.4 Decoding process for coding units coded in intra prediction MoOde ........ceneeneeenseerseerssersseenees 150
8.4.1  General decoding process for coding units coded in intra prediction mode.........ccoceerreuncn. 150
8.4.2  Derivation process for luma intra prediction MOde.......c.ooeeneereenneereenseenecseineeseeseessesseessesseans 155
8.4.3  Derivation process for chroma intra prediction MOde..........oneereenmeneenseeneeneineeseeseeseeseeseeseeanes 157
8.4.4  Decoding process for iNtra BIOCKS ... sseesssssssesssesssesssssssssessssssssssssssssssessnens 158
8.5 Decoding process for coding units coded in inter prediction MOde ........coeeeneeeneeenseeseessseesnennees 170
8.5.1 General decoding process for coding units coded in inter prediction mode........cccccovuunreuneee 170
8.5.2  INTET PrediCtiON PIrOCESS . .ociieeeereesrereesseessessesssesssssessse s s s s s st sessse bbb s as st s bbb 171
8.5.3  Decoding process for prediction units in inter prediction Mode........coeenmenmeerreesneeseeeseeenne 174

8.5.4 Decoding process for the residual signal of coding units coded in inter prediction mode

8.6  Scaling, transformation and array construction process prior to deblocking filter process....210
8.6.1  Derivation process for quantization ParameterS. .. ———————— 210

8.6.2  Scaling and transformation PrOCESS ....ciemeereesserssesssrssesssesssssesssssss s sssssse s sssssssssss s ssssssssans 212

© ISO/IEC 2017 - All rights reserved \'%


https://webstore.ansi.org/Standards/ISO/ISOIEC230082017-1665355?source=preview

ISO/IEC 23008-2:2017(E)

This is a preview of "ISO/IEC 23008-2:2017". Click here to purchase the full version from the ANSI store.

8.6.4  Transformation process for scaled transform coefficients......o—————" 215
8.6.5 Residual modification process for blocks using a transform bypass.......ccueneereesmerneeuseennes 218

8.6.6  Residual modification process for transform blocks using cross-component prediction218

8.6.7  Picture construction process prior to in-l00p filter ProCess....mmm—————" 219
8.6.8  Residual modification process for blocks using adaptive colour transform........ccoueeneeen. 219
8.7 IN-100D fIlLET PIOCESS wcoueueeueeeierreeeesseeeee st seessebsesseessesseesss st seb s s s b s s bbb bR bbb s bsnnas 222
B.7.1  GENEIAL ettt es et bbb s s s £ R R R AR AR 222
8.7.2  DebloCKING fIlteI PrOCESS wcoureureeeerieseisseesssesseesesssssesseesse e sssesssss e ss s sssssssss s s s s sssesssssssees 222
8.7.3  Sample adaptive OffSEt PrOCESS ..o ssssssanes 239

O PAISING PIOCESS weueuremresresresressessessesscssessessessssssessessessessessessessssssssssssessessessessesssssesssssssssessessessessessessssssssssssessessessessesnssssnsans 242
0.1 GEINETAL ceuetueeereeeeeeeeeese et ss et es e s b RS RS8R AR RS EenERRR e b snnes 242
9.2 Parsing process for 0-th order EXp-Golomb COAES .....omemenmeenmreneeesseessesseesseessssssesssssssesssessssssssees 242
0.2.1  GENETAL et seeeeieceeesre et ees et seease s s b s R £ SRR R R R R R e 2472
9.2.2  Mapping process for signed EXp-Golomb COAES.......uimenrineeriereenneseeseeeeeseesesseessessssssesseenees 244
9.3 CABAC parsing process for slice SEZMENt dAta .......couuereereeermeenneesserseessessssesseessesssesssssesssssesssesssssssesseses 244
LSS T S 1= 1 =) =Y PP 244
9.3.2  INItialiZAtION PIOCESS .eueeeeureeeeereereieeseeseessee s ses s ess e esse bbb s bbbt a bbb 247
0.3.3  BiINATIZAtION PIOCESS c.ocureueereureeseeseeseesessesesssssessessessessesssssessssssssssssessessessessssssssssssssssssessessessessessssssssssssssessenns 260
9.3.4  DecOding ProCeSS flOW .....ceecuceeeesseess et sessssesseesse s ssssessesssess s sss bbb s ss e ss s sssans 269
9.3.5  Arithmetic encoding process (INfOrmMative).....c.ccueneenmeeseeeneeseeseessesesssse s sessssessssessesens 285

vi © ISO/IEC 2017 - All rights reserved


https://webstore.ansi.org/Standards/ISO/ISOIEC230082017-1665355?source=preview

ISO/IEC 23008-2:2017(E)

This is a preview of "ISO/IEC 23008-2:2017". Click here to purchase the full version from the ANSI store.

Annex A (normative) Profiles, tiers and I€VELS ... ssssssssssssssesns 293
A.1 Overview of profiles, tiers and LEVELS ...ttt sessss s 293
A.2 Requirements on video decoder Capability ......coerenreenecereeneeseineesseessesssessessss s sesssssessssssssssessssssessessees 293
A3 PTOfILES oottt e s es s bR SRR R R AR R AR R SRR eRR R R 293
A4 THETS AN LEVELS ...ttt sees st e s s s R RS E SRR 308
Annex B (normative) Byte STream fOrTNAL ... eeecereeseieesseesessesssesses s sssss s ssss st sessss s sssssssssssssassssssanes 318
Bl GEIETAL e ieuieeeeieeeee et sessesse e sesse e ease bt e a s s R E SRR R ER AR AR 318
B.2 Byte stream NAL unit syntax and SEMaNTICS ... sssssssssssssssssssssssssssssssssssssssssssaees 318
B.3 Byte stream NAL unit deCOAING PrOCESS ..corueemeeereeeseeesserstssesssessssssssesssessssssssesssssssssssssssssssssssasssesssssssssasesanes 319
B.4 Decoder byte-alignment recovery (INfOrmMatiVe) ... cnenneinenseseeseessesssissssssssessssssssssssssesssssssssssssssesns 320
Annex C (normative) Hypothetical reference deCoder ... 321
0000 €T3 =) - 1 DTSSR 321
C.2 Operation of coded picture BUFfEr (CPB) ...t seeseeecs s issssessss s s s sssss s sesans 327
C.3 Operation of the decoded picture bUffer (DPB).....cooenenneninecseeseeseessesseseese e sssesssesssssssssssssssssssesnes 333
C.4 BitStream CONFOTINANCE. ..o ieeeeeeeeaeeseesse s st st e ssssesse s s s b RS seEb b s bR bbbt 335
C.5 DECOART CONFOTINANCE. ....uueeeereeereeeseresseesserse st s s sess e s s R R R Rt 337
Annex D (normative) Supplemental enhancement information .......oeneeneneenneneceseeseseesseeese s 341
D R =5 4 <) - | PP OO 341
D.2 SEI PAYIOAA SYNETAX wuureurirererrnerrsrmessesssssssssesssssssssssssssesssssssssssssessasssssssssssssssassssssssssssssasssssasssssssssssssssssssssssssssssssasessssssnsans 341
D.3 SEI PAYI0ad SEMANTICS ..ucuieerinesseissesssssessssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssssssssssssssssssssessassnssaness 359
Annex E (normative) Video usability infOrmation ... cneseneceneeneiseeseeseesessesssssesssessesssssssssesssessessesanes 443
EL T GEIETAL . ettt sttt ses et seease e e a bbb R £ AR bR R R 443
E.2 VUL SYNTAX cttittririsrsesnesessessessessssssssssssssssssssssssssssssssssssssssssssssssesssssssssssssssssssasssssssssssssssssssssssssssssssssssssnssssssesssssssssnsas ssssssssanes 443
LD Y 0 (Y= 0 - )0 1 (o5 446
Annex F (normative) Common specifications for multi-layer eXteNSioNS......ccoveeneereermeeresseeseeneeessesesneens 470
F.L  GEIETAL . cuuteuseeneieiuseesseeessessseet s ess s b s s st s s8R SRR ER R R SR E Rt 470
I S =] (=5 /=) o (o] PPN 470
F.3 DEEINITIONS ettt ettt sttt s e b s e s £ R SRR e se bbbt 470

© ISO/IEC 2017 - All rights reserved vii


https://webstore.ansi.org/Standards/ISO/ISOIEC230082017-1665355?source=preview

ISO/IEC 23008-2:2017(E)

This is a preview of "ISO/IEC 23008-2:2017". Click here to purchase the full version from the ANSI store.

ST 003 0074 015 (o) s Lo 473

F.6 Bitstream and picture formats, partitionings, scanning processes, and neighbouring relationships

.................................................................................................................................................................................................. 474
F.7 SYNTaX aNd SEIMANTICS. .iuiiiiesriessnssssssssssssessssssssssss s ssssssssssssssssssssssssssssssssss s sssssssssasssssssssssss s sssssssssasssssaness 474
F.B DECOMINE PIOCESS cuureuseuseruersreesseesssesseesssesssasssesssesssesssessssesssass s s sesses s ssse s s s e s RS se R R R Rt 542
F.O PATSING PIOCESS ..cuuieueeeeureineeuseesseessesesssessesssessesssessessassss st sessse s bsse s ss st s E s R £ s £ R b s £t R E s s R b ettt 559
F.10 Specification Of DItStream SUDSEES ... iseeseeseesesssessss s ss s sss s 559
F.11 Profiles, tiers, AN IEVELS .. b e s s bbb bbb s s s e 561
F.12 BYte STream fOTIMNAL vucuivreereeereisessseses s ssss s ssss s s s s s e st s ssnssnes 564
F.13 Hypothetical reference d@COET ...ttt s ns s eeas 564
F.14  Supplemental enhancement information ... —————————————- 589
F.15  Video usability information ... ssssssssssssssssssssssssssssssssssssssssnses 617
Annex G (normative) Multiview high efficiency video coding .......comenrenecneenneneenseenscseeseeseesseese e 620
G.d GEINETAL oottt et eeae et es e sk R £ RS nE e R A SRR bbb e b et 620
.2 RETEIEIICES ..oureercineieeeteeteeeseee ettt s st bbb SRR R RS R R AR bR R e 620
G.3 Terms and AefiNTiONS. .. eeieeeereerreesseesees e ee e esseesss s s ss bbb s bR bbb 620
G4 ADDTEVIATIONS ..vtvuceeeureteesseesee et esse s e e s bbb s s a SRR R R RS SR bRt b e 620
.5 COMNVENTIONS ...eueereueeeeusceaseeseeuse e s essse s sesss st s sse bbb s £ £ AR S £ AR R b s bt e R b bt 620

.................................................................................................................................................................................................. 620
G.7 SYNTAX ANA SEIMANTICS. civueuueeureesresseesreeeessetsesssesseessesssessssssessssssessse s s ebsse st seE s bR s bR R seb e b b s et st 620
(5.8 DECOAING PIOCESSES ...urreueurrenereesseeseesseessesseessesssessssssesssssse s ssses s s s s s R e Ease bR E SR A bbb e bR bbbt 620
(G.9 PATSING PIOCESS .ueurrereereeserseessersseseeessessesssssse s sssssse s s esse s8££ se R 622
G.10  Specification of DitStream SUDSELS ... s s 622
G.11 Lo oY 8 (ST U= oTE= 1o o B =1 7<) (T 622
G.12  Byte Stream fOIMAL ..o iicsisessisessessesssse s s s st s sessss s sssss s sssssssssnsssssaness 628
G.13  Hypothetical reference deCOAET ... s s 628
G.14  Supplemental enhancement iINfOrMAtION ... ereerrereenece et es s ns e saseans 628
G.15  Video USability INfOrMatioN ..ottt secs s ess e sss s bbb e s s s s 643

viiil © ISO/IEC 2017 - All rights reserved


https://webstore.ansi.org/Standards/ISO/ISOIEC230082017-1665355?source=preview

ISO/IEC 23008-2:2017(E)

This is a preview of "ISO/IEC 23008-2:2017". Click here to purchase the full version from the ANSI store.

3 0 €] =) - 1 PP 644
H.2 REFEIEIICES ...ourvueureeureeeeuseenreeseessetsesstsses s st et s s s e a £ AR ER £ s AR s £t e R bs b nbaes 644
H.3 DEFINTTIONS ettt sese et ss et setsse s e b es b s R R £ s AR s et b nbaes 644
3 122 2N 0] o) o/ - U Uo) o130 PPN 644
H.5 COMNVEITIONS weuvrevrerueruseesseessesssesssessssesssesssessssesssssssessssesssessssssssesssesssesssssessesssessssesssessssssssesssasssessssesssasssessssssssesssssasess sssseass 644

.................................................................................................................................................................................................. 644
H.7 SYNTaxX aNd SEIMANTICS....urerieseiesssssssesssssessssssssssss s sssss st ssssss s sssssss s st sessss s ssssssssssssssssssssasssssnses 644
H.8 DECOAING PIOCESSES ..ceureereererseesreeessessesssesssesssesssesssasssesssessssesssesssssssse s s s s e ss s b ER Rt R bt aanes 644
H.O PaISINEG PIOCESS ..coeuueeeeeeresresressessessessessessessesssssesssssssssessessessessessesssssssssssssssessessessessessesssssssssssssssessessessessesssssessssssssssssessenns 662
H.10  Specification of DitStream SUDSELS ... e s sssssssssees 662
H.11 |38 o) 4 LTI 0 1<) T ¥ 006 B (<4 F 663
H.12  BYLE StIAIM fOTTNAL ....oeuieeeeeeeceseereeetssee et case e esse e s s s b s bbb bbbt 672
H.13  Hypothetical reference dECOAET ...ttt ss s sss bbb neas 672
H.14  Supplemental enhancement infOrmation ... ————————————. 672
H.15  Video usability iNfOrmation ... sssssssssssssssssssssssssssssssssssssssssses 672
Annex I (normative) 3D high efficiency video COAING......coimenriuneeriensereeseeneeise s sessseesse s ssessesaes 673
0 R =5 4 <) - 1 OO 673
L2 REFETEIICES .uueercereeneemseeseeee ettt esse s bbb bR R SRR RS ER R R R e 673
.3 DEINTIONS coureeeceeeeeeeseeseeeee ettt sesse s bbb s s R RS R R R e 673
L4 ADDTEVIATIONS ..veeueuieeeeseeuseeseesse et etasee s esse et sse e s ee s s £ s e AR R SRR R R s R ettt £ars 674
L5 COMVENTIONS ..ceierceeieeeeuseeeese e ssecsse e s essee s b s s R R e R R R R s bbbt 674

1.6 Bitstream and picture formats, partitionings, scanning processes, and neighbouring relationships

.................................................................................................................................................................................................. 674
L7 SYNTAX QN0 SEIMANTICS .c..iuuiusieureereeureieetseeseessesssesseessessesssesses e sassse s s s s es s bbb R s b s Eae bbb bR bt bnes 677
1.8 DECOMINE PIrOCESS.civvureereeereesseesseessesssessesssesssessssssseesse s ss s e s b SRR E SRR SRR bR 711
L9 PAISING PIOCESS .ot R R 774
[.10 Specification Of DItSTrEAM SUDSELS........cciereereeereieeese e seeseessess e s ss s ssssse b s s s s e nees 781
00 0 I 0 0 1 =TT o () T 1 s o B (1= 781

© ISO/IEC 2017 - All rights reserved ix


https://webstore.ansi.org/Standards/ISO/ISOIEC230082017-1665355?source=preview

ISO/IEC 23008-2:2017(E)

This is a preview of "ISO/IEC 23008-2:2017". Click here to purchase the full version from the ANSI store.

[.13 Hypothetical reference dECOAET ... s sssssssssssssssssssess 783
[.14 Supplemental enhancement iINfOrMAatiON ... seesseesee s s srs s s e 783
BIDLIOZIAPNY c.vtturieeierieecuseiseseessesste st esse s ees s s es e s e b s e R R R R SRR R SRR AR e E e bbb 795

X © ISO/IEC 2017 - All rights reserved


https://webstore.ansi.org/Standards/ISO/ISOIEC230082017-1665355?source=preview

ISO/IEC 23008-2:2017(E)

This is a preview of "ISO/IEC 23008-2:2017". Click here to purchase the full version from the ANSI store.

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]TC 1.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for
the different types of document should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www. iso. org/directives).

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. Details of any patent rights identified during the development of the document will be in the
Introduction and/or on the ISO list of patent declarations received (see www. iso. org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO’s adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the following
URL: www.iso. org/iso/foreword. html.

This document was prepared by ISO/IEC JTC 1, Information technology, Subcommittee SC 29, Coding of
audio, picture, multimedia and hypermedia information, in collaboration with ITU-T. The identical text is
published as ITU-T H.265.

This third edition cancels and replaces the second edition (ISO/IEC 23008-2:2015), which has been
technically revised. It also incorporates the Amendment ISO/IEC 23008-2:2015/Amd 1:2015.

Alist of all parts in the ISO/IEC 23008 series can be found on the ISO website.
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Introduction

As the costs for both processing power and memory have reduced, network support for coded video data
has diversified, and advances in video coding technology have progressed, the need has arisen for an
industry standard for compressed video representation with substantially increased coding efficiency
and enhanced robustness to network environments. Toward these ends the ITU-T Video Coding Experts
Group (VCEG) and the ISO/IEC Moving Picture Experts Group (MPEG) formed a Joint Collaborative
Team on Video Coding (JCT-VC) in 2010 and a Joint Collaborative Team on 3D Video Coding Extension
Development (JCT-3V) in 2012 for development of a new Recommendation | International Standard.
This document was developed in the JCT-VC and the JCT-3V.

Purpose

This document was developed in response to the growing need for higher compression of moving
pictures for various applications such as videoconferencing, digital storage media, television
broadcasting, internet streaming, and communications. It is also designed to enable the use of the
coded video representation in a flexible manner for a wide variety of network environments as well
as to enable the use of multi-core parallel encoding and decoding devices. The use of this document
allows motion video to be manipulated as a form of computer data and to be stored on various storage
media, transmitted and received over existing and future networks and distributed on existing and
future broadcasting channels. Supports for higher bit depths and enhanced chroma formats, including
the use of full-resolution chroma are provided. Support for scalability enables video transmission
on networks with varying transmission conditions and other scenarios involving multiple bit rate
services. Support for multiview enables representation of video content with multiple camera views
and optional auxiliary information. Support for 3D enables joint representation of video content and
depth information with multiple camera views.

Applications

This document is designed to cover a broad range of applications for video content including but not
limited to the following:

— broadcast (cable TV on optical networks / copper, satellite, terrestrial, etc.);
— camcorders;

— content production and distribution;

— digital cinema;

— home cinema;

— internet streaming, download and play;

— medical imaging;

— mobile streaming, broadcast and communications;

— real-time conversational services (videoconferencing, videophone, telepresence, etc.);
— remote video surveillance;

— storage media (optical disks, digital video tape recorder, etc.);

— wireless display.

Publication and versions of this document

This document has been jointly developed by ITU-T Video Coding Experts Group (VCEG) and the
ISO/IEC Moving Picture Experts Group (MPEG). It is published as technically-aligned twin text in both
ITU-T and ISO/IEC. As the basis text has been drafted to become both an ITU-T Recommendation and an
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[SO/IEC International Standard, the term “Specification” (with capitalization to indicate that it refers to
the whole of the text) is used herein when the text refers to itself.

This is the fourth version of this document and the third edition published by ISO/IEC.

Rec. ITU-T H.265 | ISO/IEC 23008-2 version 1 refers to the first approved version of this document. The
first edition published by ISO/IEC as ISO/IEC 23008-2:2013 corresponded to the first version.

Rec. ITU-T H.265 | ISO/IEC 23008-2 version 2 refers to the integrated text containing format range
extensions, scalability extensions, multiview extensions, additional supplement enhancement
information, and corrections to various minor defects in the prior content of the specification. The
second edition published by ISO/IEC as ISO/IEC 23008-2:2015 corresponded to the second version.

Rec. ITU-T H.265 | ISO/IEC 23008-2 version 3 refers to the integrated text additionally containing 3D
extensions, additional supplement enhancement information, and corrections to various minor defects
in the prior content of the specification.

Rec. ITU-T H.265 | ISO/IEC 23008-2 version 4 refers to the integrated text additionally containing
screen content coding extensions, additional supplement enhancement information, and corrections to
various minor defects in the prior content of the specification. The third edition published by ISO/IEC
as ISO/IEC 23008-2:2017 corresponds to the fourth version.

Profiles, tiers, and levels

This document is designed to be generic in the sense that it serves a wide range of applications, bit
rates, resolutions, qualities, and services. Applications should cover, among other things, digital storage
media, television broadcasting, and real-time communications. In the course of creating this document,
various requirements from typical applications have been considered, necessary algorithmic elements
have been developed, and these have been integrated into a single syntax. Hence, this document will
facilitate video data interchange among different applications.

Considering the practicality of implementing the full syntax of this document, however, a limited

number of subsets of the syntax are also stipulated by means of “profiles”, “tiers”, and “levels”. These
and other related terms are formally defined in Clause 3.

A “profile” is a subset of the entire bitstream syntax that is specified in this document. Within the
bounds imposed by the syntax of a given profile it is still possible to require a very large variation
in the performance of encoders and decoders depending upon the values taken by syntax elements in
the bitstream such as the specified size of the decoded pictures. In many applications, it is currently
neither practical nor economic to implement a decoder capable of dealing with all hypothetical uses of
the syntax within a particular profile.

In order to deal with this problem, “tiers” and “levels” are specified within each profile. A level of a
tier is a specified set of constraints imposed on values of the syntax elements in the bitstream. These
constraints may be simple limits on values. Alternatively they may take the form of constraints on
arithmetic combinations of values (e.g. picture width multiplied by picture height multiplied by number
of pictures decoded per second). A level specified for a lower tier is more constrained than a level
specified for a higher tier.

Coded video content conforming to this document uses a common syntax. In order to achieve a subset
of the complete syntax, flags, parameters, and other syntax elements are included in the bitstream that
signal the presence or absence of syntactic elements that occur later in the bitstream.

Overview of the design characteristics

The coded representation specified in the syntax is designed to enable a high compression capability
for a desired image or video quality. The algorithm is typically not lossless, as the exact source
sample values are typically not preserved through the encoding and decoding processes. A number of
techniques may be used to achieve highly efficient compression. Encoding algorithms (not specified in
this Recommendation | International Standard) may select between inter and intra coding for block-
shaped regions of each picture. Inter coding uses motion vectors for block-based inter prediction
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to exploit temporal statistical dependencies between different pictures. Intra coding uses various
spatial prediction modes to exploit spatial statistical dependencies in the source signal for a single
picture. Motion vectors and intra prediction modes may be specified for a variety of block sizes in the
picture. The prediction residual may then be further compressed using a transform to remove spatial
correlation inside the transform block before it is quantized, producing a possibly irreversible process
that typically discards less important visual information while forming a close approximation to the
source samples. Finally, the motion vectors or intra prediction modes may also be further compressed
using a variety of prediction mechanisms, and, after prediction, are combined with the quantized
transform coefficient information and encoded using arithmetic coding.

How to read this document

It is suggested that the reader start with Clause 1 (Scope) and move on to Clause 3 (Terms and
definitions). Clause 6 should be read for the geometrical relationship of the source, input, and output
of the decoder. Clause 7 (Syntax and semantics) specifies the order to parse syntax elements from the
bitstream. See 7.1 to 7.3 for syntactical order and see 7.4 for semantics; e.g. the scope, restrictions,
and conditions that are imposed on the syntax elements. The actual parsing for most syntax elements
is specified in Clause 9 (Parsing process). Clause 10 (Sub-bitstream extraction process) specifies
the sub-bitstream extraction process. Finally, Clause 8 (Decoding process) specifies how the syntax
elements are mapped into decoded samples. Throughout reading this document, the reader should
refer to Clauses 2 (Normative references), 4 (Abbreviations), and 5 (Conventions) as needed. Annexes A
through I also form an integral part of this document.

Annex A specifies profiles each being tailored to certain application domains, and defines the so-called
tiers and levels of the profiles. Annex B specifies syntax and semantics of a byte stream format for
delivery of coded video as an ordered stream of bytes. Annex C specifies the hypothetical reference
decoder, bitstream conformance, decoder conformance, and the use of the hypothetical reference
decoder to check bitstream and decoder conformance. Annex D specifies syntax and semantics for
supplemental enhancement information message payloads. Annex E specifies syntax and semantics of
the video usability information parameters of the sequence parameter set. Annex F specifies general
multi-layer support for bitstreams and decoders. Annex G contains support for multiview coding. Annex
H contains support for scalability. Annex I contains support for 3D coding.

Throughout this document, statements appearing with the preamble “NOTE” are informative and are
not an integral part of this document.
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Information technology — High efficiency coding and
media delivery in heterogeneous environments —

Part 2:
High efficiency video coding

1 Scope

This document specifies high efficiency video coding.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 11664-1, Colorimetry — Part 1: CIE standard colorimetric observers

ISO 12232, Photography — Digital still cameras — Determination of exposure index, ISO speed ratings,
standard output sensitivity, and recommended exposure index

ISO/IEC 10646, Information technology — Universal Coded Character Set (UCS)
ISO/IEC 11578, Information technology — Open Systems Interconnection — Remote Procedure Call (RPC)

ISO/IEC 23001-11, Information technology — MPEG Systems technologies — Part 11: Energy-efficient
media consumption (green metadata)

IETF RFC 1321, The MD5 Message-Digest Algorithm
IETF RFC 5646, Tags for Identifying Languages
Recommendation ITU-T T.35, Procedure for the allocation of ITU-T defined codes for non-standard facilities

CEN/TR 13233, Advanced technical ceramics — Notations and symbols

3 Terms and definitions

For the purposes of this document, the terms and definitions given in CEN/TR 13233 and the
following apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— IEC Electropedia: available at http://www.electropedia.org/

— ISO Online browsing platform: available at http://www.iso.org/obp
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