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5 BBEJEH BIEPBbIE

MpaBuna NpUMeEHeHMA HaCTOALWLEro cTaHgapTa YyCTaHOoB/eHbl B cTaTbe 26 defepasibHOro 3akoHa
0T 29 uioHA 2015 r. Ne 162-®3 «O cTaHgapTulaumm B Poccuiickon depgepauuun». VMIHpopmaums 06 ns-
MEHEeHMAX K HacToAWeMy cTaHaapTy NybankyeTca B exerogHom (Mo COCTOSHUI Ha 1saHBapsa Tekywero
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TEexHUYeCcKOMY perynnpoBaHuio 1 MeTposiorny B ceTu NIHTepHeT (Www.rst.gov.ru)
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HALUWOHANbHbBIN CTAHAOAPT POCCUWMCKOW SEALEPALUMN

TENEBUOEHWE BEWATENBbHOE LUNPPOBOE
OnHamnuyeckasa aganTvBHas MNoTokoBas nepepgadva
YacTtb 2

Mepegava Bngeo B thopmate kogmpoBaHus HEVC cpegctBamm npotokosia HTTP no cetam c IP.
OCHOBHbIe napameTpbl

Digital video broadcasting. Dynamic adaptive streaming. Part 2.
Streaming of DVB media service file formats HEVC using the HTTP protocol over IP networks. Basic parameters

Jata BBegeHuna — 2024—06—01

1 O6nactb NMpUMeHeHus

HacTtoawuii ctaHgapT ycTaHaBniuBaeT TpeboBaHua K napameTpaMm ajanTUBHOW nepegayvym NOTOKOB 6u-
ToB paiinos DVB no npotokony HTTP B ceTsix ¢ IP npu koguposaHun cannos DVB B qpopmaTte HEVC.

CraHpapTt gononHsaetr FOCT P 54994, TOCT P 54995, TOCT P 54998, TOCT P 58798 n FOCT P 59806,
ABNAACL YacTbl TPYNNbl CTaAH4ApPTOB, onpefensawunx TpeboBaHWA K TeNEeBU3NOHHOMY KOHTEHTY M hopma-
Tam cpalinoB megunacnyxb, gna aganTuBHO nepepayn NOTOKOB 6UTOB TB-KOHTeHTa no npoTokony HTTP
no kaHanam IP. Tpe6oBaHMA HacTofWero craHjapTa cnegyet yuyntoiBaTb npu paspaboTke, U3roTOBMEHUU U
akcnnyaTtauun yctpoiicts DVB, a Takke npu pa3paboTke, NPOEKTMPOBAHWM W 3KCnayaTaumm nporpaMmmMHOro
obecneuveHusa ceteit DVB.

2 HopMaTuBHbIE CCbIIKU

B HacToAwem cTaHgapTe MCNoNb30BaHbl HOPMATUBHbIE CChIJIKU Ha crejylouime ctaHaapThl:

FOCT P 54994 TeneBugeHue BewatenoHoe uyudposoe. MNMepegaya cnyx6 DVB no cetam ¢ IP npoToko-
namu. Obwmne TexHnyeckne TpeboBaHunsa

FOCT P 54995 TenesungeHue BeujaTenbHoe uumgposoe. TpeboBaHUA K KOGUPOBAHUIO ayano- n BUAEO-
CUTHaNoOB ANS NPUNOXEHUA BewaHs, OCHOBAHHbIX HAa TPAHCNOPTHbLIX NoTokax MPEG-2. O6uwune TexHn4Yeckue
TpeboBaHuA

FOCT P 54998 LiucpoBasa cuctema TefnieBUAEHUS BbICOKOW 4YeTKOCTU. KogupoBaHue LU POBLIX Tene-
BU3NOHHbIX CUTHANOB ANA CXaTusa LM poBOoro notoka

FOCT P 58798 TenesupeHune BeuwiatesnibHoe uudgposoe. NMpreMHUKNU ANa aPUPHOTro LM pPoBOro Tene-
BM3MOHHOTO BewaHna DVB-T2 c nogaepXxkon ctaHgapta Bungeokomnpeccun HEVC. OCHOBHble napameTpbl

FOCT P 59806 TeneBunpgeHue BeuwiatenbHoe ungposoe. AuHammyeckas afgantuBHasi NnoTokoBas nepe-
fava dopmaTtoB dainnos megunacnyx6 DVB cpeactsamu npotokona HTTP no cetam c IP. OCHOBHble napa-
MeTpbl

FTOCT P NCO 9241-8 DproHomm4yeckme TpeboBaHUSA Npu BbIMOMHEHUN OUCHBLIX paboT ¢ MCnosib3oBa-
HUeM BugeopucnneinHolx TepmuHanos (BAT). YacTb 8. TpeboBaHMA K oToGpaxaemblM LBeTam

MpumeuaHue — Mpy NOMb30BAHUN HACTOSILLMM CTAHLAPTOM LieSIecoo6pasHo NPOBEPUTL AeliCTBUE CCbIIOYHBIX
CTaHAapToOB B MH(DOPMALMOHHOI cucTeme 06LLEro nosib30BaHUsa — Ha ouuManibHOM caiite deaepasibHOro areHTcTBa no
TEXHUYECKOMY PerysimpoBaHuto 1 METPO/IOTN B CETU VIHTEPHET WU MO eXerogHoMy MHGOpMaLMOHHOMY yka3aTento «Ha-
LMOHa/IbHbIE CTaHAapTbi», KOTOPbIA OMY6GANKOBAH MO COCTOSHMIO Ha 1 siHBapsi TEKyLLero roga, 1 no BbiNyckam exeMecsiy-
HOr0 MH(POPMALMOHHOTIO yKasaTens «HauvoHasbHble cTaH4apPTbI» 3a TEKYLMIA rog. ECnn 3aMeHEeH CCbINOYHbIN cTaHaapT,

M3gaHne opuuynanbHoe
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Ha KOTOpbI faHa HeAaTUPOBaHHAs CCbIfIKA, TO PEKOMEHAYeTCs MCMo/b30BaTh [ECTBYIOLLYI0 BEPCUIO 3TOTO cTaHAapTa
C Y4eTOM BCEX BHECEHHbIX B laHHY0 BEPCUI0 M3MEHEHWI. ECIM 3aMeHeH CCbIfIOYHbIA CTaHAapT, Ha KOTOPbIA AaHa AaTu-
poBaHHas ccblfika, TO PEKOMEHAYETCSA WUCMO/Ib30BaTh BEPCUIO 3TOr0 CTaHAApTa C yKa3aHHbIM Bbille FOLOM YTBEPXAEHUS
(npuHsATKA). ECnv nocne yTBepXAeHWsl HaCTosLWEero cTaHaapTa B CChIIOYHbINA CTAHAAPT, Ha KOTOPLIA faHa AaTMpoBaHHas
CCbl/IKa, BHECEHO M3MEHEHWe, 3aTparBaiolLlee NosIoKeHUe, Ha KOTOpPoe JaHa CCbi/ika, TO 3TO NOJOXEHNEe pekoMeHayeTcs
NpUMeHsTL 63 yuyeTa JaHHOTO N3MeHeHUs. EC/n CCbloYHbIli cTaHA4apT OTMEHeH 6e3 3aMeHbl, TO MOSIOKEHUe, B KOTOPOM
[laHa CCblfika Ha Hero, PeKOMeHAyeTCs NPUMEHATb B YaCTW, He 3aTparmBaloLleil 3Ty CCbIKy.

3 TepMUHbI, onpeaeneHnst N CoKpalleHns

3.1 B HacTofuweMm cTaHfapTe npuMmeHeHbl TepMuHbl no FOCT P 54994, TOCT P 54995, TOCT P 54998,
FOCT P 58798, TOCT P 59806, TOCT P NCO 9241-8, a Takxe crnejyloline TeEPpMUHbLI C COOTBETCTBYOLWNUMN
onpeaeneHnamu:

3.1.1 6510k gocTyna (access unit): BAOK NoToka MeAua C Ha3Ha4YeHHbIM BpeMeHeM npes3eHTaLuu
megua.

3.1.2 Bbl6oOpKa (sample): BOK flaHHbIX NOTOKA GUTOB, CBSA3AHHbIX OHON METKON BPEMEHMU.

MpumevyaHunsa

1 BbI6OpKM B OAHOM Tpeke He AO/MKHbl UMeTb OfMHAKOBble METKW BPEMEHM.

2 BTpekax «6e3 noAcka3ok» BblbopKa MOXeT NpefCcTaBATb OTAE/bHbIN KaAp BUAEO, CEPU0 BUAEO- UK aynoKaj-
poB, pasMeLleHHbIX B MOpsAAKe AEKOAMPOBaHUA; B TpPekax «noAcka3ok» Bbibopka onpegenser npouecc hopMnpoBaHuns
O/iHOTrO W/ HECKOJIbKMX MaKeToB B COCTaBe MoToKa.

3.1.3 BbICOKO3(h(PEKTMBHOE BnageokoanpoBaHme; HEVC (High Efficiency Video Coding, HEVC): Hawu-
MeHOBaHue cTaHjapTa KOAMPOBaHUA CO CXaTMeM NOABMXHbIX N306paxeHni.

MpumevyaHnne — CraHgapt HEVC BxoguT B cOCTaB rpymnnbl CTaHAapTOB C HedhopMmasibHbIM 0603HaYeHeM
MPEG-4.

3.1.4 pmnanasoH M306paxeHunsa (video range): JONoMHUTENbHbLIA 3anac Bblle 3TaSIOHHOIO YPOBHA 6e-
10T0 W HUXe 3Ta/IOHHOTo YPOBHA YEpHOro, A9 NPUCNOCO6/IeHNA K UBMEHEHUAM YPOBHSA CUrHana.

MpnmevyaHne — O6 3TOM Jekogep nosyvaeT coobuieHne ycTaHoBkoli dhnara video_full_range_flag
paBHbIM «0».

3.1.5 Habop aganTauun (adaptation set): Ha6op B3anMO3aMeHSEMbIX KOAWPOBAHHbLIX BEPCUA OLHOTO
NN HEeCKONbKMX KOMMOHEHTOB KOHTEHTa Mefaua.

3.1.6 Habop napameTpoB BUAEO; VPS (Video Parameter Set, VPS): CTpykTypa, cogepxauwas ane-
MEHTbl CMHTaKCUca, NPUMEHUMbIE K LeNbiM KOAUWPOBAHHbIM BUAEONOC/AeA0BaTE/IbHOCTAM, B COOTBETCTBUU
C COAEpPXUMbIM 3/IEMEeHTa CMHTaKcuca, pacnonoxXeHHbIM B Habope napameTpoB nocnegoBaTeflbHOCTU, Ha
KOTOPbIA CCbi/laeTcs 3/1EMEHT CUHTaKcuca, Haxoasauwmninca B Habope napamMeTpoB M306paxeHus, Ha KOTopbIi
CCbl/laeTcs 3/1eMEHT CMHTaKCHUca, HaxoAAaWmnnca B 3aro/l0OBKe KaxAoro cerMmeHTa cnalica.

3.1.7 onuncaHune npes3eHTauun megma; MPD (Media Presentation Description, MPD): ®opmanbHoe
onucaHue npes3eHTauMn mMeauna Kak ycayrm noTokoBOi nepepgauu.

3.1.8 NOTOK 6MTOB (bitstream): TepMuH, OTHOCALLMIACA K NOCAEA0BATENBHOCTM GUTOB, (DOPMUPYEMbIX
BMAEO MM ayaMoKogepoM, KoTopas obpasyeT penpe3eHTauntio KOAMPOBAHHbLIX N306paxXeHuii n CBA3aHHbIX C
HUMW OaHHbIX.

3.1.9 npourpbiBaTtesb (player): YcTpoicTBO, BbiNONHAKLWEE NPUEM U Npe3eHTaunlo Mmegnacnyxo.

3.1.10 npodunnb (profile): 1) OnucaHue rpynnbl MUHUMaNbHbIX KOHDUTypauuii, onpeaensiomux napa-
MeTpbl NOTOKa 6MTOB, (DOPMUPYEMOr0 OAHOW M3 CUCTEM KOAMpPOBAHUSA (UM napameTpbl NPUEMHUKOB-AeKoAe-
pOB 3TMX MOTOKOB), Y OTOGBpaxarwwmnx PyHKLNN, KOTOPble XapakTepu3ytoT KOHTEKCT onuuii cnyx6bl. 2) Habop
CpeacTB U MHCTPYMEHTOB 06paboTkM BuAEOCUTrHaNa UAn aygunocurHana, Ucnonb3ywwmini npesycMOoTPEHHYI0
cTaHfapTOM KOAMPOBAHUA TEXHOMOMMK 1M hopMUpYyOLWNA KOAMPOBAHHbIV NOTOK GUTOB.

3.1.11 penpe3eHTauunsa (representation): Habop MHKancynmpoBaHHbIX MOTOKOB MeAua B hopmaTte fO-
CTaBKM, BKAKOYaKWLWMNX onucaTeNbHble MeTajaHHble.

3.1.12 cerMeHT (segment): Bnok gaHHbIX, cBA3aHHbIN ¢ URL HTTP u onyMoHanbHO, C Anana3oHOM
cKopocTel nepepgayu, ykasaHHbiMm B MPD.

3.1.13 cerMeHT UHMymanmsaummn (initialization segment): CermeHT, cogepxalwunin metagaHHble, Heob6-
Xo4uMble ANA Npe3eHTauunm NOTOKOB Mefua, MHKancy/MpoBaHHbIX B CErMeHTax mMmeaua.

2
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3.1.14 cermeHT Meguma (media segment): CerMeHT, KOTOPbIA COOTBETCTBYET UCNONIb3yeMOMY dhopmaTy
MeAuna 1 No3BONSiET BOCNPOM3BOAUTbL €0 B COYETAHUWN C OAHUM WAN HECKOSTbKMMWU CEerMEeHTaMW U CErMEHTOM
UHULMann3sauunu.

3.1.15 cnaiic (slice): Lienoe uncno makpo6/0KOB MM nap Makpo6/10KOB, yNopsAA0UYEeHHbIX NocneaoBa-
TeNbHO NpU pacTPOBOM CKaHWPOBAHWW B Npegenax rpynnbl cnaiicos.

MpumeuvyaHne — [na nepBoHayYasIbHO KOAUPOBAHHOIO U306paXeHNst pasfefieHne Kaxaon rpynnbl cnalicoB Ha
cnalicbl SIBNSIETCA CEKUMOHUpPOBaHMeM. Cnaiic COAepXMT Makpob/okM uavM napbl Makpob/10KOB, KOTOpble CreaylT Apyr
3a ApyroM npu pacTpoBOM CKaHMPOBaHUU B Npedenax rpynnbl cnaiicos, 3TM Makpo6/10kM WAU napbl Makpo6/10KOB MOryT
6bITb He nocnefoBaTesibHbIMY MNP PACTPOBOM CKaHMPOBAHUM BHYTPU M306paxeHus. Agpeca Makpo6/10koB 06pa3yroTcs

n3 agpeca NepBoro Makpobsioka B cnaice (Kak nNpeacTaB/fieHO B 3aro/loBke cnalica) M conocTaB/ieHUss makpobsioka ¢
rpynnoii cnaiicos.

3.1.16 cooblleHne (message): YacTb CoO6bITUS, coaepxallaa UHpopMaL o, Kotopas o6pabaTtbiBaeT-
cA 06paboTUNKOM COObLITUA.

3.1.17 cybcermMeHT (subsegment): B/0OK B cerMeHTax Meaua, KOTOPbIi MapKupyeTcsi WHAEKCOM cer-
MeHTa.

3.1.18 cybcermeHT meana (media subsegment): Cy6cermMeHT, KOTOPbI COAEPXUT TONLKO AaHHble Me-
Ana N He COAEepPXMUT MHAEKC CerMeHTa.

3.1.19 TO4Ka AocTyna K NOTOKYy; SAP (Stream Access Point, SAP): Mos3uuna B penpeseHTaumn, no-
3BOMIAOLLAA HayaTb BOCNpOM3BeAeHWe MeamnanoToka, UCNonb3ys MHpopmauuto, coaepxalycs B AaHHbIX
penpe3eHTaunmn, HayMHas € 3TOW no3uvuumun (NpeflwecTByeT UHULMANMU3ALWN OaHHbIX B CETMEHTe MHuuManu-
3ayunm).

3.1.20 cnoit (layer): CuHTakcuueckas CTpykTypa M3 Habopa CUHTAKCUYECKUX CTPYKTYP B HEBETBSLLMX-
CA Mepapxmyecknux OTHOLIEHUAX.

MpumeyaHus

1 bonee BbICOKME c/lon cofepxaT 6onee HU3KMEe CIOW.

2 CnosiMM KOAMPOBaHUS SIBNAKOTCS CNOWM KOAMPOBAHHOM BuAeonocnefoBaTe/lbHOCTH, M306paXxeHusi, cnaiicbl 1
MaKpO6/10KN.

3.1.21 TO4YKa COOTBETCTBUA NpourpbiBatensa (player conformance point): Hab6op Tpeb6oBaHuin k npo-
ueccy AekognpoBaHnsa, KOTOPbIM MOXET COOTBETCTBOBATb NpourpeiBatenb npopuna MPEG DASH, nmetownii
BO3MOXHOCTb A€KOAMpPOBaTb NOTOKM 6MTOB M3 penpeseHTauun MPEG DASH, koTopble COOTBETCTBYIOT 061-
3aTesibHbIM TpeboBaHMAM npourpbiBaTens, NOALEPKMBAIOLWEr0 KOHKPETHYI0 TOYKY COOTBETCTBUA MPOUTpbIBa-
Tens, U yaqoBNeTBOPAT 06W MM TpeboBaHNAM K KOHTEHTY, OnNpeAeneHHbIM AN1A KoAeKa, CBA3aHHOro C TOYKOMN
COOTBETCTBUA MpourpoiBatens.

3.1.22 ypoBeHb (level): Hab6op orpaHuyeHuii Ha 3Ha4YeHNs, KOTOpble MOTYT MPUHUMATb 3/IEMEHTbI CUH-
Takcmuca v nepemMeHHsble.

MpumeuaHue — OAWH W TOT Xe HaBGoOp YpPOBHell onpepeneH ANa Bcex Npoduneit; 60MbLIMHCTBO acnekToB
onpefeneHns Kaxaoro ypoBHA SIBASIOTCS O6LWMMM ANs pasHbiX npoduneit. OTAeNbHble peanusaunmn MoryT, B pamkax
yKa3aHHbIX OrpaHUYeHni, NoAAEPXKMBATL pasHble YPOBHU A1 KaXKLOMO NMOALEPXUBAEMOrO NPOcns.

3.1.23 ypoBeHb CeTeBOI abcTpakuum; NAL (network abstraction layer, NAL): OauH 13 ABYX ypOBHeii
ctaHgapta HEVC, cnyxawuii gna onmcaHua CUHTAKCUYECKUX CTPYKTYp, NpU UCNO/b30BaHUM KOTOPbIX OCY-
uecrTsnsaeTca gopmatnpoBaHve KOQUPOBAHHbLIX BUAEOAaHHbIX B nocnefoBatenbHocTb 6/10koB NAL, npeaHa-
3HAYEeHHbIX 419 TPAHCNOPTUPOBKNA MO CETAM C Pas/INYHON NHp PaCcTPyKTYpoOil.

MpumeyaHune — BcocrtaB kaxgoro 6noka NAL Bxoaut 3arosioBok NAL 1 nonesHasa Harpyska.

3.2 B HacTosilleM CTaHfapTe NPUMEHEeHbl cnefyllime CoKpaleHus:

AVC — HaummeHoOBaHue popmaTta ycoBepLEeHCTBOBAHHOro koguposaHua Bugeo (Advanced Video
Coding);

BMFF — HammeHoBaHMe 6a30Boro gpopmata megunadgaiina (Base Media File Format);

DASH — gunHamuyeckasa ajantumBHas noTokoBas nepepgadvya no npotokony HTTP (Dynamic Adaptive
Streaming over HTTP);

DVB — uyucpoBoe TeneBnsnoHHoe BewaHune (Digital Video Broadcasting);
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HDR — pacwupeHHbln gunHamuyecknii gnanasoH (High Dynamic Range);
HDTV — TeneBunaeHune c BbicOKolW yeTkocTbio (High Definition Television);
HFR — BbicOkas yacToTa KagpoB; HauMeHOBaHWe napameTpa BUAEO KOHTEHTa CO CKOpoCTbi 6onee

24 kappoB B CekyHAYy ANna kKmHodunbMoB 1 60nee 50 kagpoB B CEKYHAY AN TeNeBU3NOHHbIX
nporpamm (High Frame Rate);

HLG — HawumeHoBaHue npocunsa 3HavyeHuin napameTpoB gnsa cuctem ¢ HDR (Hybrid Log-Gamma);

HTTP — npoTtokon nepepgauyu runeptekcta (HyperText Transfer Protocol);

MPEG — HedopmManbHOe HaMMeHOBaHWe TPynnbl CTaHAAPTOB KOAMPOBAHUA ABMXYLLUXCSA M306paxe-
Huii (Moving Pictures Expert Group);

PPS — Habop napameTpoB n3obpaxeHusa (picture parameter set);

SEI — VHOopMauua 0 AOMONHUTENBHOM YNyUYlWleHUU; UHPOpPMaLUOHHbIe COO6LLEeHNsA, npeaHa3Ha-

YeHHble ANS O0Ka3aHUs NOMOLM Npy AeKOAUPOBaHUM B NMpoLeccax, CBA3aHHbIX C pacwungpos-
Koli, oTo6paxeHunem mnu gpyrumu uensamum (Supplemental Enhancement Information);

SPS — Hab6op napameTpoB nocnepgoBaTtenbHocTu (Sequence Parameter Set);

URL — yHuBepcanbHblit nokatop pecypca (Uniform Resource Locator);

URN — yHudununposaHHoe umsa pecypca (Uniform Resource Name);

VCL — ypoBeHb kogunpoBaHusa sugeo (Video Coding Layer);

VUI — unHpopmauna o yaobHom ncnonb3oBaHun sngeo (Video Usability Information).

4 TMapameTpbl NOTOKa 6UTOB hopmarta kKoanpoBaHus HEVC
B npocpusie DVB-DASH

4.1 OCOB6eHHOCTU HOpPMMPOBaHUSA NMapameTpoB MNOTOKa 6UTOB (popmaTta koguposaHua HEVC

MapameTpbl KoAuMpoBaHHOW BugeonocneposatenbHoctn HEVC B 6a3oBom qopmate megunacdainna
onpegeneHsl B [1].

MpourpbiBaTenu, nogaepxuatowmne HEVC, gomxHbl o6pabaTteiBaTb Bbl6OpKN 3anuceit «hvels» n «hevl»
(pnsa VPS/SPS/PPS B cermeHTe mHuUuManusaumm Uan HeENocpeacTBEHHO B CETMEHTe meauna).

CerMeHTbl AO/MKHbI Ha4YMHaTbCs C TOYeK gocTyna K notoky SAP tuna 1 wnam 2 (cm. [2]).

Mpu ncnonb3oBaHWN BbIGOPOK 3anucein «hevl», BUAEOCErMEHTbl AO/XHbI cogepxaTb Bce SPS n PPS
ypoBHeli ceTeBOil abCcTpakuumu, Ha KOTOpble CcCbllaeTca KoguMpoBaHHas BujeonocnefoBaTe/lIbHOCTb MNpwu
nepsBoM nocTynneHun 6510Kka 3TOW nocnepoBaTtesibHOCTU. B nto60omM cnyyae KOHTEHT PPS ¢ KOHKpPeTHbIM pic_
parameter_set_id B KoAMpoBaHHOIi BMAeonocnefoBaTeibHOCTA He JO/DKEH U3MEHATHLCS.

4.2 XapakTepucTuku curHanusaummn napametpos kogeka HEVC B npodune DVB-DASH

Ona penpeseHTtaunini B npodune DVB-DASH 2014 (urn:dvb:dash:profile:dvb-dash, 2014), npodunb,
YypPOBEHb W OrpaHNYeHns napameTpoB BuUAeoKoAeka ykasaHbl B MPD atpubytom @ codecs.

Ons penpeseHTauunii B npocune DVB-DASH (urn:dvb:dash:profile:dvb-dash, 2017) npodunnb, ypoBeHb
M orpaHnyeHna napameTpoB BuUAeOoKoAeKa AOJ/IKHbI CUTHanM3MpoBaTbcsa aTpnbytom @ codecs (cm. [1]).

MpumeyaHne — Crpoka Kogeka HEVC B HoTauumn ABNF nmeeT criegyoLyto doopmy:

CODECSTRING = CODEC  PROFILE LEVELCONSTRAINTS

CODEC = ("h""e"V "1"/"h"V "c""1")

PROFILE = PROFILE_SPACE PROFILEJDC PROFILE_COMPATIBILIT

PROFILE_SPACE =""/ALPHA

PROFILEJDC = 1*3(DIGIT)

PROFILEJXDMPATIBILITY = 1*8(HEXDIG)

LEVEL = TIER LEVELJDC

TIER ="L"/"H"

LEVELJDC = 1*3(DIGIT)

CONSTRAINTS = 2(HEXDIG) ["." CONSTRAINTS],

roe CODEC onpegensietca no MMeHW 3anucu onucaHus Bbi6opku B haline BMFF. 310 uma HEVCSampleEntry,
XpaHuTcsa B 6/10ke ‘stsd’Tpeka meaua.

Apyrne 3HayeHua copmMupyroTca U3 AaHHbIX, cogepxawuxca B nose HEVCDecoder-ConfigurationRe-
cord, KOTOpoe coAepXuT nHopmaunto U3 Habopos napametpos HEVC:
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PROFILE_SPACE — general_profile_space — o603HauvaeT Bepcuto cneundpukayun HEVC, onpeaens-
oWyt npodunb, 3aKkogmpoBaHHyto kak general_profile_space == 0, unun 'A', 'B', 'C gna general_profile_space
«1», «2», «3»;

PROFILEJDC — oTob6paxaeTcsa general_profile_idc B gecaTuyHom npegcTaBieHun;

PROFILE_COMPATIBILITY — oTob6paxaeTca dnarom general_profile_compatibility_flags, untaetca B
obpaTHOM nopsagke 6uT, B WWecTHagUaTepnuyHoM npegcTaBieHUmn (nepBble HY/IM MOTYT ObiTb ONYLW,EHbI);

TIER — npepactaBnsetca pnarom general_tier_flag, rae sHayeHne «b> ykasbiBaeT, YTo pnar uMeeT 3Ha-
yeHune «0», a 3HauyeHue «Fl» ykasbiBaeT, 4yTo paar nMeeT 3HavyeHne «l»;

LEVELJDC — npepgcTtaBnsaeTca 3HadyeHmem generaljeveljdc B fecATU4HOM npepCcTaB/ieHUN;

CONSTRAINTS (orpaHuyeHns) — npepctasnsatTca dpnaramu general_constraint_indicator_flags B ge-
CATMYHOM npepacTaBneHun. Kaxablii 6aiT otgenseTcs CUMMBOJIOM 3aBepllatlie Hynesble 6aiTbl MOryT
ObITb OMYLLEHbI.

MpourpbiBaTeNnb MOXeET UCNOMb30BaTbh yYKa3aHHble Bblle XxapakTepucTukun npoduna, gna gekogmposa-
HUA nNapameTpoB UAEHTUMMNLUPOBAHHOIO NPOPUNA U YPOBHA U ANA AEKOAUPOBAHUA mMeaua. OTU XapakTepu-
CTUKN He JO/MKHbI MCMONb30BaTbLCA A8 yKa3aHWA MUHUMasbHbIX BO3MOXHOCTEN, HEOBXOANMbIX ANA OEeKOAMN-
poBaHua Megma.

ATpubyt @codecs MOXeT curHanumanmpoBatbcsa B AdaptationSet, 4TO No3BoONAET NpourpbiBaTento eKo-
AvpoBaTb Kaxayt penpeseHtauunio B AdaptationSet, COOTBETCTBYIOLW YO CUTHAIM3NPYEMBIM NapaMeTpam.

Mprvmepbl coyeTaHWin ypoBHel, TuNoB npodung, Tuna apyca (tier) «0OCHOBHOV» W 3HayYeHuit @ codecs
ona hvel n hevl nokasaHbl B Tabnuue 1.

Ta6nuuya 1— Mpumepbl covyeTaHunii hopmaToB NPodPuUss, ypoBHei, apyca (B hopmaTte «OCHOBHOWM») M 3HAYEHWI
@codecs ansa hvcl un hevl

Mpocunb YpoBeHb SApyc OrpaHnieHus 3HauveHus @codecs 3HauyeHuss @codecs

onsa hvel onsa hevl
OcHOBHOI 31 OCHOBHOV He npumeHseTtca hvc1.1.6.L.93.00 hev1.1.6.0.93.00
progressive_source, frame_only, hvcl.1.6.L93.BO hev1.1.6.L93.B0
non_packed
OCHOBHOIA 41 OcHoBHoOIA He npumeHsieTca hvc1.1.6.L.123.00 hev1.1.6.L123.00
progressive_source, frame_only, hvcl.1.6.L123.B0  hev1.1.6.L123.B0
non_packed
OCHOBHOIA 5.1 OCHOBHOV He npumeHseTcs hvcl1.1.6.L.153.00 hev1.1.6.L.153.00
progressive_source, frame_only, hvcl1l.1.6.L153.B0 hev1.1.6.L153.B0
non_packed
OcHoBHoW 10 31 OCHOBHOII He npumeHseTcs hvcl1.2.4.L.93.00 hev1.2.4.1.93.00
progressive_source, frame_only, hvcl.2.4.L93.BO hev1.2.4.L.93.B0
non_packed
OcHoBHoW 10 41 OCHOBHOI He npumeHsieTcs hvcl.2.4.L.123.00 hev1.2.4..123.00
progressive_source, frame_only, hvcl.2.4.L123.B0 hev1.2.4.L.123.B0
non_packed
OcHoBHol 10 51 OcCHoBHOIA He npumeHsieTca hvc1.2.4.L.153.00 hev1.2.4.L.153.00

progressive_source, frame_only, hvcl.2.4.L153.B0 hev1.2.4.L153.B0
non_packed

4.3 Xapaktepuctukm npodwmnein gopmata kogmposaHuss HEVC

4.3.1 MoTok 6uTOB BMAEOD, 3akoAnpoBaHHOro B (hopmate HEVC, foONXeH COOTBETCTBOBATb OfpaHUYeHn-
AaM, npusegeHHblM B 4.3.1.1—4.3.1.9 (cm. Takxe [3]).

4.3.1.1 Hab6op napameTpoB nocsefoBaTenbHOCTU. Buageo A0/MKHO KoguMpoBaTbCca B hopmaTe Kagpos
C nNporpeccuMBHOn pa3BepTkoi. dnar general_progressive_source_flag fgonxeH mmeTb 3HauveHune «1». dnar
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general_interlaced_source_flag gonxeH umeTtb 3HayeHne «0». dnar general_frame_only_constraint_flag gon-
XEH UMeTb 3HayeHue «1».

Korga general_profile_idc paBeH «1» unu general_profile_compatibility_flag paBeH «1», T. e. korga no-
TOK 6GUTOB COOTBETCTBYET OCHOBHOMY (main) npocuni, 3HavyeHune bit_depth_luma_minus8 wn bit_depth_chro-
ma_minus8 A0NXHO 6biTb paBHO «0» (cm. [4]). Pexum pacwmpeHHOro gUHaMMyYeckoro gmnanasoHa He [0/1XeH
McnonbL30BaTbCcsa B (hopmMaTte OCHOBHOro npoduns.

Korga general_profile_idc paBHo «2» nnu general_profile_compatibility_flag paBeH «1», T. e. kKorga noTok
6UTOB yKa3blBaeT Ha cooTBeTCTBME OoCcHOBHOMY 10 npodunto (Main 10), 3HayeHue bit_depth_luma_minus8
OOKHO UMeTb 3HaudyeHue «0» umnm «2», a 3HadyeHwe nonga bit_depth_chroma_minus8 [o0/XHO ObITb paBHO
3HayeHuto nona bit_depth_luma_minus8. KoHTeHT B popmaTe HDR, B npochune Main 10, fo/KeH nmeTb 3Ha-
yeHusa noneii bit_depth_luma_minus8 u bit_depth_chroma_minus8, ycTaHOB/NEHHbIE Ha «2».

Ecnn gns BblpaBHMBAHUS KO/IMYecTBa BblIGOPOK B CTPOKE HEOOBXOAMMO yBennyYMBaTh UX, pekoMeHayeTcs
LONONHATL BbIGOPKM C NpaBoli CTOPOHbI M306paxeHus.

Ecnn gns BbipaBHMBaHMA Ko/MyecTBa BblGOPOK B CTON6LE HEOOXOAMMO yBenMYuBaTb UX KONMYECTBO,
pekomeHAyeTCs AONOMHATbL BbIOOPKM B HUXHEN YyacTh n3obpaxeHus.

Mpn KognposaHWM BUAEO C UCMOJIb30BAHMEM BPEMEHHBLIX CM0EB, KOrga noTok 6UTOB HE COAEPXUT BCe
JONyCTUMble BpeMeHHble CNou (Hanpumep, ecaim OH COAEPXUT TONbKO C/AOMU, KOTOPble HecyT YacTb MaTtepua-
na co cTaHAapTHON YacToTol KagpoB, KOTOPbIA M3HAYaIbHO MMEN BbICOKYH 4acTOoTy KaApoB, TO NnepeMeHHas
HighestTid [4] ponxHa nNpefocTaBiATLCA BHEMO/IOCHBIM MeXaHUM3MOM onucaHusa npeseHtaunm meama DASH,
napamMmeTpbl KOTOPOro HaCTOAWMIA CTaHAAPT HE HOpMUpPYeT.

Ecnun ypoBeHb noTtoka 6uTOB, OT/IMHaeTCA OT YPOBHA, nepefasaemoro B generaljeveljdc, 1o gonxeH
npucyTcTteoBaTb sub_layerjevel_idc[i] ¢ ycTaHOBNEHHbIM i, COOTBETCTBYOLW MM npaBuibHomy HighestTid.

4.3.1.2 WHdopmauna o ypobHom wucnonb3oBaHum Bugeo. B SPS notoka 6utoB HEVC dnar vui_
parameters_present_flag goskeH nmeTb 3HaudyeHme «1», ykasbiBatuwee, 4YTo NoToknm 6mMToB HEVC [OMXKHbBI
cofepxaTb CUHTAKCUYECKYO CTpykTypy VUI.

®nar field_seq_flag gonxeH nmetb 3HavyeHne «0».

4.3.1.3 COOTHOWeEHNE CTOPOH M306paxeHus. HacToawwnii ctaHfapT He orpaHMYmMBaeT COOTHOWEHUS
CTOPOH M306paxeHns, KOTOpble MOryT 6biTb UCNONb30BaHbl B KOHTEHTE. KOHTEHT, NnpeAHa3Ha4YeHHbIn Ansa Te-
NeBU3NOHHbIX YCTPOWCTB, A0/IXXEH NCNO0/Mb30BAaTb COOTHOWEHWE CTOPOH M3obpaxeHus 4:3 nnun 16:9. Tpebosa-
HWIA K TApreTUHry Apyrux TUNOB TeN1eBU3NOHHbIX YCTPONCTB HACTOAWMNNA cTaHgapT He ycTaHaBnuBaer.

MpumeyaHne — [ns obecneyeHnss COOTBETCTBMA 06si3aTeNIbHbIM Tpe6oBaHUAM K TOUKAM COOTBETCTBUSI MPO-
urpblBaTe s, onpefesieHHbIM B HACTOSALEM MOAMNYHKTE, B KOHTEHTE C/lelyeT UCNO/Ib30BaTb COOTHOLIEHMNE CTOPOH 4:3 nnn
16:9.

MNHopMaLma o COOTHOLWEHUN CTOPOH BbIGOPKN A0MXHA nNepepaBaTbcs B noToke 6utoB B VUI ¢ ucnonb-
30BaHWEM 3HauyeHus aspect_ratio_idc.

MpumevyaHne — [1ns obecneyeHnss COBMECTMMOCTU C 0653aTe bHbIMY TPe60BaHNAMUN B TOUKaX COOTBETCTBUSA
npovirpbiBatens, onpegeneHHbix B [3], B KOHTEHTE cnefyeT UCnosib3oBaTb 3HadeHne aspect_ratio_idc, paBHoe «1x».

4.3.1.4 [vana3oH ypoBHA curHana u3obpaxeHusa. ®nar video_full_range_flag gonxeH umeTb 3Haue-
Hne «0».

4.3.1.5 VHpopmauna o napameTpax uBeTa. 3a UCK/IIOYEHUEM C/iydyaeB, YKa3aHHbIX B AaHHOM NYHKTe,
thnar color_description_present_flag gosxeH umeTb 3HauyeHue «1», ykasbiBawlliee Ha HEO6XO4UMOCTb Npu-
cytcteua B VUI nonei color_primaries, transfer_characteristics, matrix_coeffs.

Micnonb3oBaHne kogekoMm kosopumeTpumn B (cM. [5]) curHanmsumpyertcsa 3HavyeHuem nons:

- color_primaries paBHbIM «1»;

- transfer_characteristics paBHbIM «1»;

- matrix_coeffs paBHbIM «1».

Micnonb3oBaHne KONOPUMETPUN C HENOCTOSAHHOW SAPKOCTbIO CUTHANU3NpyeTca 3HadyeHueM nons color_
primaries, paBHbIM «9», 3HayeHueM nons transfer_characteristics, paBHbIM «14», N 3Ha4YeHMeM nona matrix_
coeffs, paBHbIM «9» (cMm. [6]).

KOHTEHT BNAEO C WNPOKUM AMHAMUYECKMM anmana3oHom (CM. [7]) ¥ HEMOCTOAHHON APKOCTbIO CUTHaANN-
3upyeTcs B NOTOKe 6MTOB 3HayeHuem nons color_primaries, paBHbIM «9», U 3HayeHneM nona matrix_coeffs,
paBHbIM «9».

Motokn 6utoB HEVC HDR, B popmate HLG10 (onTukKo-aNnekTPOHHaa nepegaTtoyHas rmbpuagHaa nora-
pudmMmnyeckaa ramma-pyHkumsa rnyéumHon 10 6ut) (Hybrid Log-Gamma with 10-bit depth); cnegyeTt ycTaHoBUTDL
B VUl — B none transfer_characteristics 3HaueHne «14», curHanusupyru,ee o6 onNTO3/NEKTPOHHOW Nepepa-
TOYHON PyHKUMM rnybuHon 10 6mT (cMm. [6]). Takme MOTOKM AO/KHbI cogepxaTb coobuweHne SEI alternative_

6
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transfer_characteristics. lNMone preferred_transfer_characteristic onxHo nmeTb 3HayeHue 18, ykasbiBatlliee
Ha ucnonb3oBaHue B [7] cuctembl HDR.

4.3.1.6 WHopmaunsa o LBeTHOCTU. PekomeHayeTcAa ucnonb3oBaTb TUM NoKaunum BblIGOPKM LBETHOCTHU,
paBHbIM «0» ANna BUAEO C NPOrPeccuBHON pa3BepTKOW, COOTBETCTBYOWeEN HopMam [5], nan «2» ana Buaeo ¢
nporpeccuBHO pa3BepTKOW, cOOTBeTCTBYylOW el Hopmam [6].

Ecnu Tun nokauuy BbIGOPKM LBETHOCTM He paBeH «0», TO /loKauus LUBETHOCTM fo/hkHA 6biTb yKasaHa
ycTtaHoBKol B chroma_loc_info_present_flag 3HaueHus «1» n ncnonb3oBaHus B VUl 3neMeHTOB CMHTaKcuca
chroma_sample_loc_type_top_field n chroma_sampleJoc_type_bottom_field.

4.3.1.7 Bce 6nokn npedukca SEI NAL B 6510ke gocTyna f0J/DKHbl ObiTb pasMeleHbl nocne Bcex 6/10K0B
NAL tuna VPS_NUT, SPS_NUT n PPS_NUT un nepeg nepsbiMm 6510koMm NAL VCL 6noka goctyna. Cycdumkcel
SEIl He gomxHbl BCTpeyaTbcA nepeg nocnegHum 6n1okom NAL VCL 6noka gocTyna.

MpumeyaHne — B dopmate HEVC gonyckaetcsa coobueHunsa SEI (kak npedukcHbiM, Tak n cyddmkcHbiM SEI)
BBOAWTb Mexay nepsbiM n nocnegHum 6nokamu NAL VCL 6n1oka goctyna. OrpaHudeHue: 3anpewjaeTcs nosiBfieHne co-
ob6weHnii SEI mexay nepsbiM 1 nocnegHum 6nokamu NAL VCL 6noka goctyna.

4.3.1.8 CoobuweHne SEIl cuHXpoHu3auumm unsobpaxeHuns. Motokm 6utoB HEVC wmoryt cogepxaTb CO-
obuweHne SEI cMHXpoHM3auum mn3obpaxeHusa Ans Kaxnoro 6/710ka focTyna KOLMPOBaHHOW Buaeonocnegosa-
TenbHocTu, pnar frame_field_info_present_flag B VUl moxeT 6bITb yCTaHOBMIEH pPaBHbIM «1x».

3HauyeHune pic_struct 4OMKHO B6bITb paBHO «0».

Mepep npoueccom KoaupoBaHusa, ANA MOPMUPOBAHMA 4acToTbl KagpoB 60nee BbICOKOMW, YeM 4acTo-
Ta KagpoB WMCXOAHOW nporpammbl, AOMNycKaeTca co3faBaTb AOMNOMHUTENbHble U306paxeHus, NOBTOPEHUeM
KafpoOB WAN WHTepnonaunein ABMXEHUA NPU UCNONb30BaHUN UCXOAHbIX M306paxeHuii, a ecnu Tekyliee n3o0-
GpaxeHne He ABNAETCS UCXOAHbIM, peKoMeHAyeTcsa ycTaHOBUTb 3HadyeHune duplicate flag paBHbIM «1» un ge-
KoanpoBaTb NOTOK GUTOB.

4.3.1.9 YacTtoTa KagpoB MOXeT 6bITb yka3daHa B VU|l yCTaHOBKON CMHTAKCMYECKUX 3/IEMEHTOB VUIi_time_
scale, vui_num_units_in_tick n (ecnn npucyTcTBylOT BpeEMeHHble cybypoBHun HEVC), yctaHoBKol elemental
durationJn_tc_minusl[temporal_id_max] B none hrd_parameters().

4.3.2 MPD B npogune DVB-DASH, opueHTUpoBaHHOe Ha Bugeo B popmaTte HEVC, gonxHo cogep-
XaTb KOHTEHT, COBMECTUMbIA C HE MeHee 4YeM OJHOW TOYKON cooTBeTCTBMA npourpbiBatens HEVC [3], ecnu
OH He TapreTMpoBaH Ha yCTpOWCTBa, KOTOpble NOAAEPXKMBAIOT APYrMe BO3MOXHOCTU, HANpUMep COOTHOLWEeHUs
CTOPOH, OT/IMYHbIE OT 4:3 n 16:9.

B KkogupoBaHHOM BMAEO MOTYT MCNONb30BaTbCA AOMNONHUTENIbHbIE pas3pelleHns ApKOCTU ANa afanTus-
HON MOTOKOBOI nNepepauyn, npeacTaBfieHHble B Tabauuax 2 un 3.

Tabnunuya 2— PaspelleHne ApKoCcTM A5 KOHTeHTa C NpOorpeccuBHOl pa3BepTKol

Mo ropusoHTaIim @maxwidth Mo BepTukanm @maxheight
1920 1080
1600 900
1280 720
1024 576
960 540
852 480
768 432
720 404
704 396
640 360
512 288
480 270
384 216
320 180
192 108
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Tab6nuuya 33— PaspeweHune sapkoctn ans koHTeHTa UHDTV ¢ nporpeccuBHOl pa3BepTKoi

Mo ropmsoHTann @maxwidth Mo BepTnkann @maxheight
3840 2160
3200 1800
2560 1440

4.4 MapameTpbl flokaunm coobuienmnini SEI B npodmnne HEVC

CoobuweHunna SEIl gonyckaeTcsa pa3melwaTs B Habopax napamMeTpoB uan B Bblbopkax megua (cm. [1]).
Mpu BKNtOYeHUN coobuweHns SEI B penpe3eHTaynto gaa npegocrtaBiieHMs nHopmaummn, SONONMHAKWENR yKa-
3aHHoe B VPS, SPS nnn PPS (06 06HOBMIEHUN XapaKTepucTuk nepegaduv, nepegasaembix B nonsax VUI), atu
coobweHna SEI cnepyeT pa3Mmewartb cinegyrowmm obpasom:

- Ana notokoB «hevl» ¢ Habopamu napaMeTpoB B Bbl6Opkax Meaua Takme coobweHua SEI JOMKHbI
pasmew,atbca B cooTBeTcTBUN C 4.3.1.7;

- AnA notokoB «hvcl» ¢ Habopamn napamMeTpoB B 3aNUCAX BbIGOPOK B CErMEHTe MHULManusauuu Takme
coobweHna SEI BknwuvakTca B 3anncb KoHdurypaunm gekogepa HEVC [1], B 3anucax BbIOOPOK U NPpUMeEHSA-
I0TCA KO BCEM 3akoAMpOBaHHbIM BuaeonocsefoBaTeNlbHOCTAM B penpeseHtauun. Maccue SEI gonxeH pac-
nonaratbCa nocsie Bcex maccueos, cogepxawmx 61okn NAL tTunos VPS_NUT, SPS_NUT un PPS_NUT.

HacTtoawuii ctaHaapT gonyckaeT BO3MOXHOCTb pasmelleHnsa Apyrux TMnos coob6uieHuin SEI.

MpumeuyaHne — B3anucm BbIGOPOK MOTYT pasMelliaTbCs TObKO co06LWeHns SEl aeknapaTMBHOIO xapakrepa,
OTHOCSALMECS KO BCceMy MOTOKy (cMm. [1]).

4.5 TMapameTpbl CUrHasMsauMuM LUBETOBOro popmarta W XapakTepucTuK nepefayun B npodpune
HEVC

MHopMaumnio 06 OCHOBHbIX LiBeTax, MaTpuyHbIX KOs duumneHTax n xapaktepuctnkax nepegayu gony-
cKkaeTcs nepepaBaTb NpuM Mcnonb3oBaHuu geckpuntopoB EssentialProperty mnn SupplementalProperty, npu-
MeHseMmblx K AdaptationSet.

B Tabnuue 4 nepeuncneHbl 3HavyeHua aTpubyta @schemeldUri, onpepeneHHble ANs 3TOW CcUTHa-
nnsauumn, M COOTBETCTBYHLAA CeMaHTMKa npu uUCnonb3oBaHWM B geckpuntopax EssentialProperty wnm
SupplementalProperty AdaptationSet.

Tabnuuya 4 — CurHanmsauns UBETOBOro popmara u xapakTepucTuk nepegayv

BbInosiHAeMble (pyHKLWWU B feckpuntope BbiNosHAEMble (PYyHKLWUU B feckpuntope

ATpuOyT @schemelduri EssentialProperty SupplementalProperty

um:mpeg:mpegB:cicp: YkasblBaeT, 4TO npourpeiBatens He onpegeneHo
ColourPrimaries [O/KEH noAjdepxusatb yKasaHHble

ocHoBHble LBeTa (ColourPrimaries)

AN NpaBWbHOTO  OTOGpaXeHus

noboii penpeseHtauun B Adapta-

tionSet

urn:mpeg:mpegB:cicp: YKa3blBaeT, 4YTO npourpeiBatens He onpegeneHo
MatrixCoefficients [O/HKEeH nopAepXuBaTb YKasaH-
Hble MaTpuyHble KO3 MULMEHTDI
(MatrixCoefficients) gns npasub-
HOro npeAcTaBneHns nwboi pe-
npeseHTauun B AdaptationSet

urn:mpeg:mpegB:cicp: Yka3blBaeT, 4TO MpourpbiBatesib  YKasblBaeT, YTo penpeseHTauuu atoro AdaptationSet

TransferCharacteristics ~ Ao/DKeH NOAAEPXUBaTL yKa3aHHble  MMEKT XapakTepuCTUKU nepefadn, KoTopble sydlie
XapakTepucTuki nepefayn, 4tobbl  OMUCLIBAKOTCA 3TUM AECKPUNTOPOM, 4Yem /6biM
npaBuNbLHO MNpeAcTaBUTb N6y  geckpuntopom EssentialProperty ¢ Tem xe @sche-
penpeseHTaumio B pamkax Adapta- meldllri. 9T0 3HaYeHWe AOMKHO UCNO/L30BATLCA NOA-
tionSet AepXnBaroLLUMK ero npourpbiBaTeiaiMmm
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CurHanusaumnsa AoXHa NPpUMEHSATbCS TONIbKO Ha ypoBHe AdaptationSet. 3To o3HauaeT, UTO Bce penpe-
3eHTauun B ogHOM AdaptationSet 4O/MKHBI UMEeTb OAMHAKOBbIE OCHOBHble LBeTa, KO PULNEHTb MaTpulbl n
XxapakTepucTuku nepegaun. Ecnm geckpuntop oTcyTCTBYeT, MPUMEHSAOT 3HaYeHue, npusegeHHoe B [5].

ATpubyT @value geckpunTopoB, WCMOMb3YWLWUX 3TU CXEMbI, AO/DKEH OTo6GpaxaTbCa LesbiIM YWUC/IOM,
onpegeneHHblM B Tabnuuax 2, 3 unn 4 [4].

3HauveHns peckpuntopoB EssentialProperty co cxemamu um:mpeg:mpegB:cicp:ColourPrimaries,
um:mpeg:mpegB:cicp:MatrixCoefficients n um:mpeg:mpegB:cicp:TransferCharacteristics g0/XHbl COOTBET-
cTBOBaTb 3HavyeHusam noneint B VUI colour_primaries, matrix_coeffs u transfe~characteristics.

4.6 TapameTpbl CUTHaIM3aUUn paclMpPEHHOro AMHaMU4ecKkoro gmanasoHa B npodusie HEVC

Motokn 6muToB HLG10 B npochune HEVC posmxHbl copgepxatb B VUI, B none transfer_characteristics,
3HauveHne «14», curHanusupyruiee o dopmare ONTO3/EKTPOHHONW nepepaToyvyHoi pyHkumm 10 6uT. Takue
NOTOKM A0J/DKHbI cofgepxaTb coobuweHune SEI alternative_transfer_characteristics, koTopoe go/XHO 6bITb pac-
NoM0XEeHO C yyeToM ykasaHuii 4.4. Mone preferred_transfer_characteristics 4oMKHO MMeTb 3HavyeHue «18»,
4YTO yKa3blBaeT Ha MCMNOJIb30BaHNE CUCTEMbI C WWNPOKUM AUHAMUYECKUM fUana3oHOM.

CuHTakcunyecknin anemeHT color_description_present_flag, 3a ucknw4yeHnem cnyyaes, ykasdaHHbIX HUXeE,
JO/MKeH uMeTb 3HauyeHume «l1», ykasbiBalliee Ha HeobxoammocTb Hanuums B VUl nonei color_primaries,
transfer_characteristics, matrix_coeffs.

Mcnonb3oBaHne KOMOPUMETPUM CUTHANMU3MPYETCS B NOTOKe GMTOB yCTaHOBKOW B none color_primaries
3HayeHusa «1», B none transfer_characteristics 3HauyeHnsa «1» n B none matrix_coeffs 3HaueHna «1».

MNcnonb3oBaHne KOHTEHTa C HEMOCTOAHHOW SPKOCTbIO CUTHANMW3MpyeTCs B NOTOKe 6GMTOB YCTAHOBKOW B
nonax color_primaries 3HadyeHne «9», transfe”characteristics 3HadyeHne «14» n matrix_coeffs 3HaveHne «9».

Mcnonb3oBaHWe KOHTEHTa C BbICOKUM AUWHAMWYECKUM AMana3oHOM W NepeMeHHOW APKOCTbH CUrHanu-
3upyeTcs B noToke 6MTOB ycTaHOBKoi B nosie color_primaries sHaueHus «9» u B none matrix_coeffs snaue-
HUA «9».

Motokn 6utos B hopmate HEVC HDR ¢ HLG10 gonxHbl cogepxaTb B VUI none transfer_characteristics
CO 3Ha4YeHneMm «14», CUTHaNM3MpyLWmMM 06 ONTO3/TEKTPOHHON nepepaToyvHol yHkumm 10 6uTt (cm. [6]).

MoTtokn 6utoB B popmate HEVC c¢ HLG10 gonxHbl cofgepxaTb coobweHune SEI alternative_transfer_
characteristics. Mone preferred_transfer_characteristics 4onXHO UMeTb 3HayeHue «18», ykasbiBawl,ee Ha
paboTy B cucteme HLG.

3a ucknwyeHnem cnyvaes, korga MPD DASH npepgHasHavyeH AN ucnosib3oBaHuA nNpourpbiBatenamu,
KOTOpble NOAAEPXUBAKT TO/IbKO HOPMbI, NpuBeAeHHbIe B [6], ncnono3osaHne HLG10 B AdaptationSet 4omxHO
CUrHanusnposaTbca cnegywwmum obpasom.

Pexum kogupoBaHusa sungeo B popmate HLG10, B npodmne c urn:dvb:dash:profile:dvb-dash, 2017, gon-
XEH MHAMUMpOBATLCS:

- curHanusauuein npocunein MPD u AdaptationSet, ¢ ykazaHuem urn:dvb:dash:profile:dvbdash: 2017;

- MPUMEHEeHUeM AeCKpUNTOPOB:

=c @schemeldUri =

"urn:mpeg:mpegB:cicp:ColourPrimaries" n @ value = "9"

=EssentialProperty ¢ @schemeldUri =

"urn:mpeg:mpegB:cicp:MatrixCoefficients" n @ value = "9";

=EssentialProperty ¢ @schemeldUri =

"um:mpeg:mpegB:cicp:TransferCharacteristics" n @ value = "14", yto yka3biBaeT Ha OETF c yueTom [6];

=SupplementalProperty ¢ @schemeldUri ="urn:mpeg:mpegB:cicp:TransferCharacteristics" n @

value = "18" (c ykazaHnem nNpegnovYTUTENbHbIX XapakTepuUCcTUK nepegaum cuctemol HLG c yyetom [7].

MpumeyaHne — KoHTeHT B chopmate HLG10 nmeeT o6paTHyi0 COBMECTUMOCTb C NpourpeiBaTenamu, nogaep-
XuBawwumy pekoMmeHgaumio (cm. [6]).

Onsa pa6oTbl ¢ npourpbiBaTeNsiMu, COOTBETCTBYHOLWNMU TONBLKO TpeboBaHMAM pekomeHgauun [6] B8 MPD
n AdaptationSet, gonyckaetca mncnonb3oBaTtb urn:dvb:dash:profile:dvbdash:profile:dvbdash:2014, He npume-
HASA nMepeuyncneHHble Bbie Tpu geckpuntopa EssentialProperty. Jeckpuntop SupplementalProperty fosnxen
ncnonb3oBaTbCca B N060OM cnyuae.
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4.7 MapamMeTpbl BpeMeHHbIX YpoBHel npodwunnsa HEVC

4.7.1 BsepeHue. KoguposaHue B npocune HEVC BbINONHAETCA NPU UCNONb30BaHNUN BPEMEHHbIX YPOB-
Heli, NO3BONAKWMNX BKAOYATb B NOTOK GUTOB KOAMPOBAHHOE BUAEO C HU3KON W C BbICOKOW 4acTOTOW KagpoB
(HFR) (cm. npunoxeHue A). Micnonb3oBaHne BPeMEHHbIX YPOBHEW MO3BONSAET NPOUTPbIBATENIO BblAENATb U3
noTtoka 6UTOB AaHHble BPEMEHHOTO YPOBHA C HEO6XOA4MMON yacToTol KafgpoB. Takas BO3MOXHOCTb obecne-
ynBaeTCs Mcnosb3oBaHWeM BpemeHHoro ID, nepeHocumoro B kaxaom 6710ke NAL. Bnokun NAL ¢ BpEMEHHbIMMU
ypOoBHAMMK 60see BbICOKUMU, YeM Heob6XOoAMMO, AonycKaeTcsa yaansaATb U3 noToka 6MTOB KOAEKOM WU AeKO-
Aepom.

Bewartenn moryT dpopmumpoBaTb U3 NoToka GMTOB HECKONbKO penpe3eHTtaunin DVB DASH. B atom cny-
yae SPS BMAeonoToKa B KaXAO0N penpe3eHTaunmm MoXeT ykasbiBaTb haiarm npounsa, ypoBHA U COBMECTUMO-
CTV ANSA BCeX YpOBHeN, KOTOpble 6bi/IM 3aKOAMPOBaHbI, & He TONbKO A48 YPOBHSA, BK/OYEHHOTO B 3Ty penpe-
3eHTauUo.

Penpe3eHTauun He Ao/KHbI codepxaTb 6/10km NAL ¢ BpEMEHHbIM YPOBHEM, yacToTa KaApoOB KOTOPOro
npesbllaeT YacTOTYy KaApoOB, YKa3aHHYO ANA penpeseHTayunmn.

4.7.2 CurHanumsauuns BpeMeHHbIX YpOBHENn B nNoToke 6mMTOoB BuAeo, B oopmate HEVC pgonxHa Bbinon-
HATbCA:

- peckpuntopom SupplementalProperty, pasmeleHHbIM B penpe3eHTaynum v ykasbiBallWmMM 3HavyeHne
KOHKpeTHoro HighestTid (BpeMeHHOro ngeHTngmrkaTopa HamBbICLIETrO YPOBHSA);

- HacnepgoBaHuem HighestTid, cogepxawumcsa B Habope agantauuu.

B HacTosweMm cTaHfapTe onpegeneHa cnegywwas cxema curHannsaumm HighestTid 8 DVB DASH:

- @schemelDUri: "urn:dvb:dash:upper_temporaljd:2017";

- @value: B gecaTnyHom npeactasneHun HighestTid.

MpumeyaHune — [eckpuntop LO/MKEH MPUMEHATLCS B TeX cny4yasx, korga SPS BuaeonoToka ykasblBaeT npo-
nnb, ypoBeHb 1 hrarn COBMECTMMOCTM ANS BCEX 3aKOAMPOBAaHHbLIX YPOBHEW. B npouecce gekoavpoBaHus, onpeje-
NeHHoro B [4], Aekofdep [O/MKEH ucnosib3oBaTb 3HaveHne HighestTid ana onpefeneHus napameTpoB, MPUMEHAeMbIX K
JekoanpyeMoil penpeseHTaLuu.

4.7.3 BpemMeHHble YPOBHM, NEepeHOCUMble B OAWHOYHOW penpeseHTauum, MoryTt cogepxartb 6710km NAL
HECKO/IbKMX BPEMEHHbIX YPOBHeNW. B aToM cnyyae nageHtudukatop HighestTid gonxeH cooTBeTCcTBOBATbL Hau-
BbiCLUEMY BPeMEHHOMY YPOBHIO B penpeseHTauuu, a atpubyt @frameRate anemeHTa penpeseHtauun (Mau
yHacsefoBaHHOro oT Habopa agantaumn) AO/KEH OTHOCUTLCA K HaMBbICWLEMY BPEMEHHOMY YPOBHIO B pernpe-
3eHTauun.

MpumeuyaHune — MapameTpbl nNpouecca 06paGoTKN BPEMEHHbIX YPOBHEH, NepeHoCUMbIX B OTAE/bHbLIX pernpe-
3eHTaLMAX, HACTOSALWMIA cTaH4apT He onpefenseT.

10
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MpunnoxeHue A
(cnpaBo4HOE)

BpemeHHble ypoBHU KogupoBaHusa Buaeo ¢ HFR

BbicoKoathhekTMBHOE KOAUPOBaHUE BMAEON306PaXeHNli BbIMOMHAETCA NPU UCMOMb30BaHWN BPEMEHHbIX YPOBHEN
(cybypoBHeit), KOTOpble NO3BOSAT KOAMPOBATbL BMAEO C HWU3KUM BpeMeHHbIM ypoBHeM u ¢ HFR. 3To no3BonseT npo-
urpbiBaTento 4ekoampoBaTth N060 BPEMEHHON YpOBEHb B KOAMPOBAHHOM MOTOKE GUTOB, C HWM3KOW W BbICOKOM 4acTOTOW
kagpos. KoanposaHue obecneumsaeTca 6iarofgapa 1UCNosib30BaHUI0 BPEMEHHOIO naeHTudumkaTopa, CUrHaIM3Mpyemoro B
kaxxgom 6r10ke NAL. Brokun NAL u3 BpeMeHHbIX YpOBHeli 60/iee BbICOKMX, YeM HEO6XO0AMMO, MOryT 6biTb yAasieHbl kofe-
poM Wnn gekoaepoM, Ana co3faHnsa noToka 6UToB € TpebyeMoi 4acToTon KaapoB.

B HekoTOpbIX Ciyyasx BewiaTenu MOryT BbINOMHATL NOCTO6pPaboTKy NOToka GWTOB, MPW CO3J4aHWUU OAHOW WK He-
CKONbKMX penpeseHTaunii gns DVB DASH. B 3Tom ciydyae SPS BMAeONOTOKa B KaXXA0M penpe3eHTauumn MoXeT ykasblBaTb
hnarn npodonns, ypoBHSA 1 COBMECTUMOCTU ANS BCEX YPOBHEN, KOTOpble OblNN 3aKOAUPOBaHbI, @ He TO/IbKO ANS YPOBHSA,
BK/IIOYEHHOTO B 3Ty penpeseHTauuio.

PenpeseHTaunm He AO/MKHbI cogepxatb 6710kn NAL BpeMeHHOro ypoBHS, yacToTa KajpoB KOTOPOro rnpesblllaeT
4acToTy KafpoB, YKasaHHylo 415 penpeseHTauun.

Mpu kopmposaHun Buaeo HEVC c ncnonb3oBaHMeM BPEMEHHbIX YPOBHEN kaxpaas penpeseHTaums Ao/hKHa BKKO-
yaTb B cebs geckpuntop SupplementalProperty, ykasbiBatowmii HighestTid (mgeHTUcrkaTtop HamBbICLLETO BPEMEHHOIO
YPOBHS), NPUCYTCTBYIOLUIA B penpeseHTaunn, mbo ABHOM CUrHanm3auven o penpeseHTauum, Nnbo HacnefoBaHueM ge-
CKpUNTOpa, cofepxalierocs B Habope agantauuu.

HacTtoswmin ctTaHgapT onpegensieT cnegytowyto cxemy curHanusaunm HighestTid 8 DVB DASH:

@schemelDUri: "urn:dvb:dash:upper_temporal_id: 2017";

@value: B feCATUYHOM NpeaCcTaB/eHNN BPEMEHHOIO UAEHTUMINKATOPA CaMOro BbICOKOTO YPOBHS.

MpumeuyaHue — [leckpuntop AO/DKEH NPUMEHSITLCS B TEX cnydasix, korga SPS BMAeonoToka ykasbiBaeT Mnpo-
hvnb, ypoBeHb M chnary COBMECTUMOCTU /11 BCeX 3aKOAMPOBaHHbIX YpPOBHell. B npouecce gekoavpoBaHus aekoaep
[O/KeH ucnosnb3oBaTb 3HauveHue HighestTid gna onpegeneHus napameTpoB, KOTOpble MPUMEHSIOTCA K AeKoaupyemoii
penpeseHTauuu.

PenpeseHTauun MoryT cogepxaTb 6510km NAL HECKONbKUX BPEMEHHbIX YPOBHEN. B aToM cnyyae curHanusupyemblii
naeHTUUKATOpP HauBbICLLIEr0 BPEMEHHOIO YPOBHSI AO/KEH COOTBETCTBOBATb CAMOMY BbICOKOMY BPEMEHHOMY YPOBHIO B
penpeseHTauun, a atpnbyt @frameRate anemeHTa penpeseHTauumn (WIn yHacnefoBaHHOro oT Habopa aganTtayluun) fon-
XXEH OTHOCUTbLCSA K HauBbICLLEMY BPEMEHHOMY YPOBHIO B penpeseHTauuu.
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