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cnyx6 DVB Ha ocHoee ISO BMFF no cetam Ha 6ase IP» [ETSI TS 103 285 V1.3.1 (2020-02) «Digital Video
Broadcasting (DVB). MPEG-DASH Profile for Transport of ISO BMFF Based DVB Services over IP Based
Networks», NEQ]
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om 29 uwoHsa 2015 a. Ne 162-03 «O cmandapmu3sayuu & Pocculickol ®edepayuu». Mugopmayus ob u3-
MeHeHUSX K HacmosuwieMy cmaHdapmy nybriukyemcs e exe200HOM (M0 cOCMOSHUK Ha 1 AHeaps meKyuieao
2o0a) uHghopmayuoHHOM ykazamene «HayuoHanbHble cmaHOapmei», a oghuyuanbHbil MeKcm usmMeHeHul
U MONPasoK — 8 eXeMeCcisYHOM UHOPMaUUOHHOM ykazamene «HauyuoHanbHeie cmaHOapmel». B cnyyae
rnepecMmompa (3aMeHbl) unu ommMeHbl Hacmosue2o cmaH@apma coomeemcmayouwee ygedomneHue bydem
onybnukoeaHo 8 6ruxaliweM 6bINyCKe eXeMeCsYHO20 UHGOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmei». Coomeemcemayiou,as UHGopmayus, yeedoMieHUe U meKkcmbl pa3Mewalomcs makxe e UH-
hopmayuoHHOU cucmeme obueao nofib3o8aHus — Ha oguluansHoM calime @edepanbHo20 azeHmemea no
MexHUYeCcKoMY peaynupoeaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «UMHcTUTYT cTaHgapTuzayuny», 2023

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3peleHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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rocTt P 71012.2—2023

HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

TENEBUWOEHWE BELWWATENbHOE LU®POBOE
OwHamunyeckas aganTUBHaA NOTOKOBasA Nepepada
YacTtb 2

Mepepaya eugeo B hopmaTte KkoguposaHma HEVC cpeacteamu npotokona HTTP no cetam ¢ IP.
OcCHOBHbIe NapamMmeTpbl

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

Oarta eBegeHna — 2024—06—01

1 O6nacTtb npumMeHeHuA

HacTosawmi ctaHgapT ycTaHasnvBaeT TpeboBaHMs kK napameTpaM aganTUBHOW nepegadqdy noTtokos 6u-
ToB channoe DVB no npotokony HTTP B ceTsix ¢ IP npu koguporaHuu cainos DVB B popmate HEVC.

CraHgapT gononHaeT TOCT P 54994, TOCT P 54995, TOCT P 54998, TOCT P 58798 u TOCT P 59806,
ABNASACH YaCTbI PYNnbl CTAHAAPTOR, ONpeAensoWmMx TpeboBaHUA K TENEeBU3MOHHOMY KOHTEHTY U copmMa-
Tam ¢painoB Meguacnyxb, ons aganTUBHOW nepenaqv nNotokoB GutoB TB-koHTeHTa nmo npotokony HTTP
no kaHanam IP. TpeboBaHuAa HacTosWero ctaHgapTa cnegyer yduTeiBaTh nNpu paspaboTke, M3roToOBNEHUA Y
akcnnyaTtauum yctponcts DVB, a Takke npu paspaboTke, NPOEKTMPOBAHUM WU 3KCMNyaTauun nporpamMmmMHOro
obecneveHuns ceter DVB.

2 HopmaTuBHbIe CCbINKK

B HacToslwem cTaHgapTe UCNONb30BaHbl HOPMATMBHLIE CChIMKW HA cnefyroLlue cTaH4apThl:

FOCT P 54994 TeneBwoeHwe BewartensHoe undposoe. Mepenaya cnyx6 DVB no cetsm c IP npoTtoko-
namu. Obwme TexHuyeckne TpeboBaHus

FOCT P 54995 TenesuaeHue BewatenbHoe Ludposoe. TpeboBaHWsA K KOOMPOBaHUID ayano- 1 BUGEo-
CUrHanoB ONSA NPUINOXEeHWIA BelaHnA, 0CHOBAHHbLIX HA TPaHCNOPTHLIX NoTokax MPEG-2. Obwune TexHu4eckue
TpeboeaHus

FOCT P 54998 Ludpoeasa cuctema TeneBngeHus Bblicokon yeTkocT. KogupoeaHue LudpoBbIX Tene-
BU3NOHHbIX CMTHaNoB Ans cxXaTtusa uudpoBOro notoka

FOCT P 58798 TenesupeHue BellaTenbHoe UM poBoe. NpneMHMKM Onsa adupHoro uMdpoBoro Tene-
BU3NOHHOTO Belwanus DVB-T2 ¢ nogoep:xkoi ctaHgapTta suaeokomnpeccun HEVC. OcHoBHble napaMeTpbi

FOCT P 59806 TenesupgeHue BellatensHoe uudposoe. [JuHamuMyeckasa aganTUBHasA NoTOKOBasa nepe-
Jada cpopmartos canoe meguacnyxt DVB cpepcteamu npotokona HTTP no cetam c IP. OcHoBHble napa-
MeTpbl

FOCT P MCO 9241-8 3proHomuyeckre TpeboBaHWA Npu BbIMONHEHUW OMOUCHBIX paboT ¢ ncnonb3oBa-
HWeM BuaeoducnnenHbix TepMuHanos (BAT). YacTe 8. TpeboeaHus k oTobpaxkaeMbim LiBETAM

MpumedaHue — NpnNONL30BAHUN HACTOALLMM CTAHOAPTOM LieNecoobpasHo NpoBepuTL A8MCTBUE CChINOYHbIX
CTaH4apToB B MH)OPMALMOHHOK cucTemMe 0BLLEro Nonb30BaHnsa — Ha ouumansHom cainte degepanbHOro areHTCTea no
TEXHWYECKOMY PErynupoBaHuio U METPOIOrK B CETU MIHTEPHET UNK MO eXerogHoMy MHGOPMaLMOHHOMY YKasaTenko «Ha-
UMOHanNBHbIE CTAHAAPTLI», KOTOPLIA ONYyBNMKOBaH NO COCTOSHWMIO Ha 1 AHBaps TEKYLLEero roaa, U rno BbIMYCKaM eXeMecsy-
HOMO MHCIOPMALIMOHHOTO YkasaTtensa «HaunoHansHble CTaHaapThi» 3a TeKyLMIA rog. Ecrnn 3aMeHeH CCbINOYHbIA CTaHAAPT,
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Ha KOTOpbIA JaHa HeJaTUpOoBaHHAA CCbifiKa, TO peKOMeHOYETCS MCMOoMb30BaTh ASMCTBYIOLLYIO BEPCUIO 3TOr0 CTaHgapTa
C Yy4€TOM BCEX BHECEHHbIX B OAHHYH BEPCUID nameHeHuin. Ecnn zameHeH ccblnoYHbIRA CcTaHaapT, Ha KOTOprl:‘I daHa gaTtu-
poBaHHaA CCbiNnka, TO peKoMeHOAYyeTCA MCNONb30BaThk BEPCUIO 3TOM0 CTaH4apTa C YKa3aHHbIM BbllWe roqoM yTBepXXOeHWA
(I'IpI/IHﬂTI/‘Iﬂ). Ecnn nocne yTBEPXKOEHMA HACTOALWEro CTaHgapTa B CChINTOYHbIN CTaHgapT, Ha KOTODbiI?I AaHa 0aTUupoBaHHaA
CCblIITKa, BHECEHO N3MeHeHue, 3aTparrmsatoLlee nonoxeHne, Ha KoTopoe gaHa CCbllika, TO 3TO NonoXeHne pekoMmeHaOyeTCcH
NMPUMEHATL bes yY4E€Ta 0aHHOro N3AMeEHEHWA. Ecnu ccbinovHbIA CTaHO4apT OTMEHEH Be3 3aMeHbl, TO NONoXEeHWE, B KOTOpPOM
[OaHa CCblNKa Ha Hero, pekoMeHayeTCcA NpUMeHATb B YacTuH, He 3anarMBarou.|,e|F| 3TY CCbINKY.

3 TepMuHBbI, onpeaeneHUsa U COKpaleHuns

3.1 B HacToswem cTaHaapTe NpuMeHeHbl TepMuHbl no TOCT P 54994, TOCT P 54995, TOCT P 54998,
FOCT P 58798, TOCT P 59806, NTOCT P NCO 9241-8, a Takke cnegytwoLlimMe TEPMUHbI C COOTBETCTBYHOLLUMMU
onpegeneHusiMn:

3.1.1 6nok pocTtyna (access unit): bnok noToka meaua ¢ HasHa4YeHHbIM BPEMEHEM Mpe3eHTauunm
Meguna.

3.1.2 BbIGopka (sample): brnok gaHHbIX NOTOKa BUTOB, CBA3AHHBIX OOHON METKOW BPEMEHM.

Mpumeyvarnnn

1 BbiGopku B 0QHOM Tpeke He JOMKHbI UMETb OOUHAKOBLIE METKWN BPEMEHM.

2 B Tpekax «6e3 nogckal3oky BbIBOpKa MOXET NPeacTaBnaTe OTAENbHbIN Kagp BUAEO, CepUio BUAEO- UMW ayanoKaa-
pOB, pasMeLleHHbIX B Nopsake OeKoAMPOBaHWA; B Tpekax «MnoAckasok» Bhlbopka onpedensieT npouecc hopMyvpoBaHus
OLHOr0 UK HECKOMBKUX MakeToB B COCTaBE MOTOKa.

3.1.3 BbicokoadekTuBHOE BUAgeokogupoBaHue; HEVC (High Efficiency Video Coding, HEVC): Hau-
MEeHOBaHWe CTaH4apTa KOAWPOBAHUSI CO CXaTUeM NOABUXHbBIX M30BpaXeHWiA.

MpumevyaHue — CraHgapt HEVC Bxogut B cocTae rpynmnel cTaHAapToB ¢ HedopMmanbHbiM 0Bo3HaveHuem
MPEG-4.

3.1.4 pnanazoH nzobpaxeHus (video range): [JononHUTENLHLIA 3anac Beille 3TANOHHOIO YpoBHA Be-
71070 W HWXKE 3TaNOHHOMO YPOBHS YepHOro, ANs NpUcnocobneHns K M3aMeHeHnsaMm YpoBHSA curHana.

Mpumevyanne — O6 atom pgekogep nonyyaetr coobuweHne ycTtaHoBkol dnara video full_range_flag
paBHbIM «0».

3.1.5 Habop aganTtaumm (adaptation set): Habop B3aumosaMeHAeMbIX KOOQWPOBaHHBIX BEPCUIA OOHOTO
MW HECKOMbKUX KOMMOHEHTOB KOHTEHTa Meana.

3.1.6 Habop napameTpoB Buaeo; VPS (Video Parameter Set, VPS): CTpykTypa, cogepxalias ane-
MeHTbl CMHTaKcuca, NpUMeHUMble K UenbiM KOOMPOBaHHLIM BuMAeonocneqoBaTenbHOCTAM, B COOTBETCTBUM
C COOEpPXUMbIM 3NEeMeHTa CMHTaKcuca, pacrnonoXeHHbiM B Habope nmapamMeTpoB NocnefoBaTenbHOCTH, Ha
KOTOpPLIA CCbINaeTca aneMeHT CMHTakcuca, HaxoAaswmics B Habope napaMeTpoB M300paKeHus, Ha KOTOPbIN
CCbINAaeTca aNeMeHT CUHTaKcKUca, HaxoaaLWMIACS B 3aroNnoBKe Kaxaoro cerMeHTa cnanca.

3.1.7 onucanue npeseHtaumn megua; MPD (Media Presentation Description, MPD): ®opmansHoe
onucaHue Npe3eHTaluuyM Meana Kak ycryru noToKoBOW nepegadu.

3.1.8 noTtok 6uToB (bitstream): TepmuWH, OTHOCALWNIACSA K NOCNeAOBaTENbHOCTY BUTOB, (DOPMUPYEMbBIX
BMAEO UMY ayanoKo4epoM, KoTopasi obpasyeT penpe3eHTaunio KOOMPOBaHHbLIX M300pakeHWin U CBA3AHHbIX C
HMMW OaHHbIX.

3.1.9 npowurpbiBaTens (player): YcTpoicTBO, BEINOMHSAIOWEE NPUEM W Mpe3eHTauuno Meguacnyko.

3.1.10 npodmns (profile): 1) OnucaHwe rpynnbl MUHUMAanNbHbLIX KOHDUIypauui, onpeaensowmnx napa-
MeTpbl MOTOKa B1ToB, hOpPMUPYEMOro OOHOM M3 CUCTEM KOQMPOBaHWS (MW NapaMeTpbl NPUeMHUKOB-4eKo4e-
pPOB 3TUX MOTOKOB), M OTOBpaxarLWwmx yHKLWM, KOTOPbIE XapakTepuayT KOHTEKCT onuuia cnyx6el. 2) Habop
CpencTB W MHCTPYMeHTOB 00paboTkM BMAEOCHIHaNa unv ayamocurHana, MCcrnofb3yLWwnii NpeaycMOTPEeHHYH
CTaHOapTOM KOOWPOBaHUS TEXHOMOTMIO U (DOPMUPYIOLLMIA KOAMPOBAHHbLIA NOTOK BUTOB.

3.1.11 penpe3eHTauua (representation): Habop WHKancynMpoBaHHbLIX NOTOKOB Medwa B hopmarte 4o-
CTaBKW, BKMOYAOLWNX onucaTenbHble MeTadaHHble.

3.1.12 cermeHT (segment): bnok gaHHbIX, cBA3aHHbln ¢ URL HTTP u onuuoHanbHO, ¢ AMana3oHoM
cKkopocTel nepedavun, ykasaHHeim 8 MPD.

3.1.13 cermeHT MHMUManuzaumu (initialization segment): CermeHT, cogepxaluin MeTagaHHble, Heob-
X04UMble s Npe3eHTalUunyM NOTOKOB Meana, MHKaNCynMpoBaHHbLIX B CErMeHTax Meaua.

2
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3.1.14 cermeHT megua (media segment): CerMeHT, KOTOPbI COOTBETCTBYET MCMNONbL3yeMoMy hopmaTy
Meaua 1 No3eonsieT BOCNPOU3BOAWUTL €ro B COMeTaHUN C OOHUM UMW HECKOMNBKUMK CerMeHTaMu U CerMeHToM
MHULManuaauun.

3.1.15 cnawc (slice): Llenoe uncno makpoBrnokoB unv nap Makpobrnokos, ynopsAoYeHHbLIX NocNnenoBa-
TErbHO MpPW PacTPOBOM CKaHUPOBAHWMW B Npegenax rpynnbsl criancos.

MpumeyaHue — [nda nepoHavaneHO KOOVPOBAHHOIO M30BpaXeHWa pazgeneHne Kaxaon rpynnbl cnancos Ha
crnanckl ABMAETCA cekumoHupoBaHnem. Crnaic cogepXvT Makpobrnokn unu napbl MakpobrnoKoB, KOTOpbIE CReayrT Apyr
3a ApyroM npv pacTpoBOM CKaHWPOBaHWW B Mpeaenax rpynmbl Crnancos, aTW Makpobnoku unn napsl Makpobnokos MoryT
ObITb He MocrefoBaTenbHLEIMW NPU PACTPOBOM CKaHWPOBaHWUM BHYTPU n3obpaxeHns. Agpeca makpobnokos obpasytoTcs
“3 agpeca NepBoro makpobrnoka B cravce (kak npegcTaBreHo B 3arofioBke crianica) M comnocTaeneHus makpobnoka ¢
rpynnor cnancos.

3.1.16 coobuweHue (message): Yacte cobeiTus, cogepxawan nipopmauuo, kotopaa obpabaTtwiBaeT-
csa 06paboTumMkom cobbiTUS.

3.1.17 cy6cermeHT (subsegment): Briok B cermeHTax Megua, KOTOPbIA MapKUpyeTCcs MHAEKCOM Cer-
MeHTa.

3.1.18 cybcermeHT Mmegua (media subsegment): CybcerMeHT, KOTOPbIA COAEPKUT TONMBKO AaHHbIE Me-
OWa 1 He COOEepXUT MHOEKC CerMeHTa.

3.1.19 Touka gpoctyna k notoky; SAP (Stream Access Point, SAP): MNo3uuua B penpeseHTaumu, no-
3BOMAKOLLAas HavyaTb BOCMPOU3BeAeHWe MeauanoToka, UCnonb3ysd MHAopMaLnio, codepkallyocs B aHHbIX
penpeseHTaLuKn, Ha4yMHasa ¢ 3TON No3vunK (NpeglwecTByeT MHMLMaNM3aUnn OaHHbIX B CErMEHTe MHUUManu-
3auum).

3.1.20 cnon (layer): CuHTakcudeckasa cTpykTypa u3 Habopa CMHTaKCMYECKUX CTPYKTYP B HEBETBALLUX-
CSl MepapxuYecknx OTHOLLIEHUAX.

MpumeyaHus

1 Bonee BbICOKUE Crou cogepart Bonee HU3KWe Crou.

2 CnoaAMW KOAWMPOBAHWS SBNSAIOTCH CNOW KOAMPOBAHHOW BWAEOMNOCMNEOOBATENBHOCTU, WM300paXkeHus, cnancel v
Makpobrnoku.

3.1.21 Touka cooTBeTCTBMA NnpourpeiBatens (player conformance point): HaGop TpeboBaHui K npo-
Leccy AeKOAMPOBaHUA, KOTOPbIM MOXET COOTBETCTBOBATL NpourpeiBatens npoguna MPEG DASH, umetowmia
BO3MOXHOCTb OeKoAMpOoBaTh NoToku 6utoB n3 penpeseHTaunn MPEG DASH, koTopble cooTBeTCTBYOT 005-
3aTenbHbIM TpeboBaHMAM NpourpbiBaTens, NogaepXK1MBakLLEro KOHKPETHYH TOYKY COOTBETCTBMS NMPOUIpbIBa-
TENS, U YAOBNEeTBOPAT 06WMuM TpeboBaHUAM K KOHTEHTY, ONpefereHHbIM ANS KO4eka, CBA3aHHOIo C TOYKON
COOTBETCTBUSA MPOUTpbIBATENA.

3.1.22 yporeHh (level): Habop orpaHuyeHuin Ha 3HAaYEHUA, KOTOPbLIE MOTYT MPUHUMATL 3NEMEHTLI CUH-
Takcuca u nepemMeHHble.

MpumeuvaHnune — OguH n TOT *e Habop ypoBHeN onpegeneH ons Bcex npodmneit; BoNbLWMHCTBO acneKkToB

onpeneneHvs Kaxaoro YpoBHS SBMNSOTCA OOLWMMK ONs pasHbix npodwuneid. OTaenbHble peanu3auuy MoryT, B paMkax
yKasaHHbIX OrpaHWYeHuid, NoAAEPKVBATL Pa3HbIe YPOBHU AN KAXO0r0 NOAAEPKUBAEMOr0O NPoduns.

3.1.23 ypoBeHb ceTeBon abctpakuum; NAL (network abstraction layer, NAL): OguH n3 aByx ypoBHeEMN
cTaHgapta HEVC, cnyxalmin Ana onncaHus CUHTaKCUYeCKUX CTPYKTYP, MPpU MCNONb30BaHWKA KOTOPbIX OCY-
WwecTenaeTcs hopMaTUpoBaHWe KOOMPOBaHHbIX BUAEOAAHHLIX B NocnefoBartensHocTs 6nokos NAL, npegHa-
3HaYeHHbIX 415 TPaHCNOPTUPOBKX MO CETAM C Pasnu4HON MHpPacTPYKTYpPOA.

MpumeuvaHune — B coctae kaxpgoro 6noka NAL Bxogut 3aronosok NAL 1 nonesHas Harpyska.

3.2 B HacToslleM cTaHgapTe NpuMeHeHbl CneayrLline coKpalleHns:

AVC — HaumeHOBaHWe (hopmaTta yCOBEpLUeHCTBOBaAHHOMO koguposaHus Bugeo (Advanced Video
Coding);

BMFF — HammeHoBaHune Gasosoro chopmata meguadanna (Base Media File Format);

DASH — guHamuueckas aganTMBHas MOTOKoBasa nepegada no npotokony HTTP (Dynamic Adaptive
Streaming over HTTP);

DVB — uudposoe TeneBusnoHHoe BelaHune (Digital Video Broadcasting);
3
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HDR — paclwupeHHbIn guHaMmuyecknia guanasoH (High Dynamic Range);
HDTV — teneBuaeHue c Beicokow yeTkocTeto (High Definition Television);
HFR — Bbicokas 4acToTa KagpoB; HaMMeHOoBaHWe napaMeTpa BUAEO KOHTEHTA CO CKOPOCThIO bonee

24 xagpoB B cekyHOy AnA kMHounbMoB 1 Bonee 50 kagpoB B CEKYHAY ANSA TENEBU3WOHHbIX
nporpamm (High Frame Rate);

HLG — HawumeHoBaHve npodunsa sHa4veHWin napameTpos Ansa cuctem ¢ HDR (Hybrid Log-Gamma);

HTTP — npotokon nepena4qn runeptekcta (HyperText Transfer Protocol);

MPEG — HedopmanbHoe HaMMeHOBaHWe rpynnbl CTaHOApTOB KOAMPOBaHWUS OBUXKYLLMXCS M3obpaxe-
Huin (Moving Pictures Expert Group);

PPS — HabGop napameTtpoB usobpaxeHus (picture parameter set);

SEl — uHopmauusa o OONONHUTENBHOM YNy4dlleHUW; NHHPOPMAaLIMOHHEIE COOBLLEHWUS, NpeHa3Ha-
YeHHbIe ANs 0Ka3zaHWs MOMOLLKM NpU AEKOAUPOBAHUU B MPOLLECCaX, CBA3AHHLIX C paclungpoB-
Kow, oTobpaxeHnem unu apyrumn uenamm (Supplemental Enhancement Information);

SPS — nabop napameTpoB nocnegosatensHocTy (Sequence Parameter Set);

URL — yHuBepcanbHbIl nokaTtop pecypca (Uniform Resource Locator);

URN — yHudpmumnposaHHoe ums pecypca (Uniform Resource Name);

VCL — ypoBeHb koaupoBaHusa Buaeo (Video Coding Layer);

VUl  — uHdopmaums o ynobHom ucnonb3osaHum eugeo (Video Usability Information).

4 MapameTpbl noToka 6uToB hopmarta kogupoeaHua HEVC
B npochune DVB-DASH

4.1 Oco6GeHHOCTM HOPMUPOBaHWA NapaMeTPOB NoToKa 6uToB (hopmaTta koguposaHua HEVC

MapameTpbl KOOMpOBaHHOW BuaeonocnegosatensHoctu HEVC B Gasoeom chopmate meauacdhanna
onpegeneHbl B [1].

MpowurpbiBaTtenu, nogaepxusatwwme HEVC, gomkHbl obpabaTteiBath Beibopku 3anncen «hvel» n «hevi»
(ons VPS/SPS/PPS B cermeHTe MHMUManu3aumMm unm HenocpeacTBeHHO B CErMeHTe Megua).

CermeHTbl AOMKHBI HAYMHATLCS C ToYek AocTyna K notoky SAP tuna 1 unwm 2 (cm. [2]).

Mpwn ncnonb3oBaHuK BeIDOPOK 3anucenn «hev1», BUAeocerMeHTsbl JOMKHbI cogepxate Bce SPS n PPS
YPOBHeW ceTeBol abcTpakuuu, Ha KOTOpPble CCbiNMaeTcsl KOAWPOBaHHAas BWAEONOCMNEeNOBaTENbHOCTbL MpPU
nepBom nocTynneHun 6rioka aTol nocrnegoBatenbHocTU. B mobom cnyyae koHTeHT PPS ¢ KOHKPETHBIM pic_
parameter_set_id B kogupoBaHHOW BUAeONOCNeA0BaTENbHOCTU HE AOMKEH N3MEHATLCH.

4.2 XapaKTepMCTMKU cCUrHanusauum napametpoB kogeka HEVC B npocune DVB-DASH

Ons penpeaeHTauui B npodgune DVB-DASH 2014 (urn:dvb:dash:profile:dvb-dash, 2014), npocduns,
YpOBEHb U OrpaHWYEHUs NapaMeTpoB BUAeoKoAeka ykaszaHel B MPD atpubyTtom @codecs.

Ons penpesentaunin B npodpune DVB-DASH (urn:dvb:dash:profile:dvb-dash, 2017) npocdunb, ypoBeHb
1N OrpaHu4eHns napameTpoB BMOEOKOAEKAa AOMKHbLI CUrHanuanpoBaTtbesa atpubyTom @codecs (cm. [1]).

Mpumeuvyanme — Crpoka kogeka HEVC B Hotauum ABNF nmeet cnegytowyio dopmy:

CODECSTRING = CODEC "." PROFILE "." LEVEL "." CONSTRAINTS

CODEC = ("h" "e" "v" "1" /"h" "v" "¢" "1")

PROFILE = PROFILE_SPACE PROFILE_IDC "." PROFILE_COMPATIBILIT

PROFILE_SPACE =""/ ALPHA

PROFILE_IDC = 1*3(DIGIT)

PROFILE_COMPATIBILITY = 1*8(HEXDIG)

LEVEL = TIER LEVEL_IDC

TIER ="L"/"H"

LEVEL_IDC = 1*3(DIGIT)

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

rae CODEC onpegenseTtca no MMeHW 3anucu onvcaHus Boibopku B charine BMFF. 31o uma HEVCSampleEntry,
xpaHuTcs B brioke ‘stsd’ Tpeka megma.

Opyrne 3HaveHnss opMUPYIOTCA M3 JaHHbIX, cogepxawmxcsa B none HEVCDecoder-ConfigurationRe-
cord, KOTopoe coaepXuT MHdopmaLluMio 3 Habopoe napameTtpoB HEVC:
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PROFILE_SPACE — general_profile_space — obo3Havaet Bepcuto cneyundukaumm HEVC, onpenens-
ol yto npodmne, 3akoanpoBaHHyto Kak general_profile_space == 0, unu'A’', 'B', 'C' ona general_profile_space
«1», «2», «3»;

PROFILE_IDC — otobpaxaetcs general_profile_idc B gecaTtuyHom npeactaBneHuu;

PROFILE_COMPATIBILITY — oTobpaxaetca cdnarom general_profile_compatibility flags, uitaetca B
obpaTHOM nopsiake 6uT, B lWWeCTHaaUuaTepuyHoOM NpeacTaBneHumn (Mepeble Hyu MoryT ObiTh OnyLueHbl);

TIER — npegncTaensetcs conarom general_tier _flag, roe sHadeHune «L» ykasbiBaeT, 4To donar uMeeT 3Ha-
yeHue «0», a 3HaqeHne «H» ykaabiBaeT, 4To dnar MMeeT 3HavYeHue «1»;

LEVEL IDC — npegncrtaensaertca 3HadeHuem general_level idc B fecATMYHOM NpeacTaBneHuu;

CONSTRAINTS (orpaHunyeHunsa) — npencraenaiTca conaramu general_constraint_indicator_flags B ge-
CATUYHOM npencTaeneHun. Kaxaslh 6anT otoenaercs cMMBonoM ', 3ageplialoline HyneBble BaTel MOryT
ObITb ONyLLEHbI.

lMpowrpeiBaTenb MOXeET UCMONb30BaTh YKa3aHHble Bbille XapaKTepucTUKM npodunsd, Ans AeKooupoBa-
HWS NapPaMeTPOB MAEHTUMOULMPOBAHHOIO NPOMUIA 1 YPOBHSA U ANA AEKOAMPOBaHUA Meana. 9T xapaktepu-
CTMKU He [JOMKHBl UCMOMb30BAaTLCA AN YKa3aHUA MUHUMAanNbHbLIX BO3MOXHOCTEN, HE0BX0OMMbIX ANS AeKo4W-
poBaHuA Megua.

ATpnbyT @codecs MoxeT curHanuanporatbcsa B AdaptationSet, uTo no3sonaeT npourpsiBaTento 4EKO-
ANpOBaTh Kaxayto penpeseHTaumio B AdaptationSet, cooTBeTCTBYIOLLYIO CUTHANM3MPYEMbIM NapamMeTpam.

MpuMepbl coYeTaHun ypoBHEW, TMNOB npoduns, Tuna sipyca (tier) «OCHOBHOWM» W 3Ha4eHuin @codecs
ana hvel u hev1 nokasadsl B Tabnuue 1.

Tabnuuya 1— lNpumepbl coveTaHuid hopmaToB Npohuna, ypoBHERN, Apyca (B popMaTe «OCHOBHOW®) 1 3HAYEHUN
@codecs ansa hvel u hev1

3HaveHusa @codecs | 3HaveHuna @codecs
Mpodunb YpoBeHb Apyc OrpaHnyeHns ans hved ans hev
OcHoBHOM 3.1 OcHoBHOM | He npumeHsieTca hvc1.1.6.L93.00 hev1.1.6.L93.00
progressive_source, frame_only, | hvc1.1.6.L.93.B0 hev1.1.6.L.93.B0
non_packed
OcHoBHoW 4.1 OcHoeHon | He npumeHsetcs hvc1.1.6.L.123.00 | hev1.1.6.L123.00
progressive_source, frame_only, | hve1.1.6.L123.B0 | hev1.1.6.L123.B0
non_packed
OcHoBHOM 5.1 OcHoBHOM | He npumeHsieTca hvc1.1.6.L.153.00 | hev1.1.6.L.153.00
progressive_source, frame_only, | hve1.1.6.L153.B0 | hev1.1.6.L153.B0
non_packed
OcHoeHow 10 3.1 OcHoBHOM | He npumeHsieTcs hvc1.2.4.L.93.00 hev1.2.4.0.93.00
progressive_source, frame_only, | hvc1.2.4.0.93.B0 hev1.2.4..93.BO
non_packed
OcHoeHow 10 4.1 OcHoeHOl | He npumeHsieTcs hvc1.2.4.L.123.00 | hev1.2.4.L123.00
progressive_source, frame_only, | hve1.2.4.L123.B0 | hev1.2.4.L123.B0
non_packed
OcHoBHo# 10 54 OcHoeHOl | He npumeHseTcs hvc1.2.4.L153.00 | hev1.2.4.L153.00
progressive_source, frame_only, | hve1.2.4.L153.B0 | hev1.2.4.L153.B0
non_packed

4.3 Xapaktepuctuku npodunen dpopmara kogupoeaHua HEVC

4.3.1 MoTok BUTOB BMAEOD, 3akoanpoBaHHoro B doopmate HEVC, nomkeH COOTBETCTBOBATL OrpaHnYeHn-
AM, npuBedeHHbiM B 4.3.1.1—4.3.1.9 (cm. Takxe [3]).

4.3.1.1 Habop napameTpoB nocnegosaTtenLHocTW. Buaeo oomkHO kKoaupoBaThca B dhopMmarte KagpoB
C nporpeccyBHON pa3eepTkon. ®nar general_progressive_source_flag gomkeH nMmetb 3HadeHune «1». @nar
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general_interlaced_source_flag gomkeH umetb 3HavyeHue «0». ®nar general_frame_only_constraint_flag non-
eH MMeTb 3HauyeHune «1».

Koroa general_profile_idc paBeH «1» unun general_profile_compatibility_flag pasen «1», 1. e. korga no-
TOK BUTOB COOTBETCTBYET OCHOBHOMY (main) npodumnto, 3HadeHue bit_depth_luma_minus8 v bit_depth_chro-
ma_minus8 gomkHo BbiTe paBHo «0» (cm. [4]). Pexxum paclumpeHHoro AMHaMUYeckoro AuanasoHa He JOMKeH
MCNonb30BaThLCs B hopmaTe OCHOBHOMO Npoduns.

Korga general_profile_idc paBHo «2» unu general_profile_compatibility_flag pasen «1», T. e. korga notok
BMTOB yKasbiBaeT Ha cooTBeTcTBMe ocHoBHOMY 10 nmpodunio (Main 10), 3HadeHue bit_depth luma_minus8
OOIMKHO UMeTh 3HadeHne «0» unu «2», a 3HavyeHue nons bit depth _chroma_minus8 gomkHo 6bITh paBHO
3HadeHuto nong bit_depth luma_minus8. KoHTeHT B thopmaTte HDR, B npodmne Main 10, gormkeH UMeTb 3Ha-
yeHun nonen bit_depth_luma_minus8 v bit_depth_chroma_minus8, yctaHoBneHHbIe Ha «2».

Ecnu ans BelpaBHMBaHUA KonnyecTBa BeIDOPOK B CTPOKe HEODOX0OAMMO yBENMUYMBaTb UX, PEKOMEHOYETCA
OOMNOMHATL BbIBOPKM C NPaBoi CTOPOHbBI M30BpaXeHus.

Ecnu gns BelpaBHMBaHWA KonuvecTBa BbIbOpok B cTonbue Heobxoanmo yBenuuuBaTb UX KOMWYECTBO,
pekoMeHOYyeTCsl AOMONMHATL BbIBOPKM B HMXKHEN YacTK n3obpaxeHuns.

Mpw KOOUMPOBaAHUM BUAEO C UCMOMb3OBAHWEM BPEMEHHLIX CMOEB, KOrda NoTok OUTOBR He COAEpPXUT BCe
OOMYyCTUMble BpEMEHHbIE CoW (HanpuMep, eCriv OH COAEPXKUT TOMbKO CMOW, KOTOPbLIE HECYT YacTb Matepua-
na co cTaH4apTHOW YacTOTOW KaapoB, KOTOPLIA M3HAYansHO MMEN BLICOKYH 4acTOTy KagpoR, TO NepemMeHHas
HighestTid [4] gomxHa npegocTaBnATLECA BHEMOMOCHBIM MEXaHM3MOM OnucaHusa npeseHtauun megua DASH,
napamMmeTpbl KOTOPOro HACTOALWMIA CTaH4ApPT HE HOPMUPYET.

Ecnu ypoBeHb notoka Butos, oTnMyaeTcsa OT ypoBHSA, nepenasaemMoro B general_level_idc, To gomxkeH
npucyTtcTeoBaTth sub_layer_level_idcli] ¢ ycTaHOBMNEHHEIM i, COOTBETCTBYOW MM npasunbHoMy HighestTid.

4.3.1.2 MHgpopmaunss o yaobHoMm ucnons3oBaHun Buaeo. B SPS notoka 6utoB HEVC dnar vui
parameters_present flag gonxeH umMeTb 3HadveHue «1», ykasbiBawllee, YTo notokn 6utoB HEVC pomxHbl
cogeparb CHMHTaKcu4eckyto cTpyktypy VUL

®nar field_seq_flag gomkeH umeTts 3HaueHue «0».

4.3.1.3 CooTHoweHWe cTopoH M3obpaxeHnsa. HacToAawWin cTaHgapT He orpaHWYMBaeT COOTHOLLEHWUSA
CTOPOH M300paxeHus, KOTopkle MOTyT ObiTb MCMNONb30BaHbl B KOHTEHTE. KOHTeHT, npedHa3Ha4YeHHbliA Ana Te-
NEBU3MOHHLIX YCTPOWCTB, AOMKEH MCMONL30BaTk COOTHOLIEHWE CTOPOH n3obpaxeHusa 4:3 unu 16:9. Tpeboea-
HUW K TAPreTUHIy APYr1X TUMOB TENEBU3NOHHbLIX YCTPOWCTB HACTOALMK CTAHOApT He YCTaHaBNVBaeT.

Mpumevanmne — [Ina obecneyeHnn cooTBETCTBUA 0ba3aTenbHbiM TpeboBaHMAM K TOUKaM COOTBETCTBMA Mpo-
urpbiBaTens, onpegerneHHbiM B HACTOALLEM MOAMYHKTE, B KOHTEHTE CredyeT MCMoNnb30BaTb COOTHOLLEHWE CTOPOH 4:3 nnu
16:9.

MHbopmauua o coOoTHOLEHWM CTOPOH BbIBOPKU JomxHa nepeaaeaTthcs B notoke 6utos B VUI ¢ ncnons-
30BaHMeM 3HadeHus aspect ratio_idc.

MpumevaHne — [Ina obecneveHnss COBMECTMMOCTU C obazaTenbHbIMK TpeboBaHWAMM B TOHKaX COOTBETCTBUS
npourpelBaTens, onpeneneHHslx B [3], B KOHTEHTE criegyeT MCnonb30BaTh 3HadYeHWe aspect _ratio_idc, paBHoe «1».

4.3.1.4 [Owana3oH ypoBHA curHana wsobpaxeHus. ®nar video full_range flag gpom«eH umets 3Haue-
Hue «0».

4.3.1.5 VHdopmauus o napameTpax LBeTa. 3a WCKMYEHWEM cryyaeB, yKasaHHbIX B AaHHOM MyHKTe,
dnar color_description_present_flag nomkeH umeTb 3HavyeHue «1», ykasbiBawolee Ha HeOBXOOMMOCTbL Npu-
cytcteus B VUI nonein color_primaries, transfer_characteristics, matrix_coeffs.

Mcnonb3oBaHWe KOOEKOM KONMOpUMeETpuM B (cM. [5]) curHanmampyeTca 3HavyeHueM nons:

- color_primaries paBHbIM «1»;

- transfer_characteristics paBHbIM «1»;

- matrix_coeffs paBHbIM «1».

Mcnonb3oBaHWe KOMoOpUMEeTPUM C HEMOCTOSIHHON SPKOCTbLI0 CUTHANM3aupyeTcs 3HadeHnem nons color
primaries, paBHbIM «9», 3Ha4eHueM nong transfer _characteristics, paBHbIM «14», 1 3Ha4YeHueMm nona matrix_
coeffs, paBHbIM «9» (cm. [6]).

KOHTEHT BMAEO C WMPOKUM AMHAMWYECKUM AMAna3oHoM (CM. [7]) M HENOCTOAHHOW SAPKOCTbLI CUrHanu-
3upyeTcs B noTtoke 6UTOB 3Ha4YeHuemM nons color_primaries, paBHbIM «9», U 3Ha4eHuem nons matrix_coeffs,
paBHbIM «9».

Motokn 6utoB HEVC HDR, B dpopmate HLG10 (onTuko-anekTpoHHas nepenatovHas rubpugHas nora-
pudmnyeckan ramma-gpyHkuma rnybuHon 10 6ut) (Hybrid Log-Gamma with 10-bit depth); cnegyeTt yctaHoBuTb
B VUl — B none transfer_characteristics aHayeHue «14», curHanuampytoulee 06 ONTO3NEKTPOHHOW Nepeaa-
TOJYHOW hyHKUMK rmyBuHon 10 6uT (cm. [B]). Takme noTokn OOMKHBI cogepxaTtb coobleHne SEI alternative

6
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transfer_characteristics. None preferred_transfer_characteristic gomxHo umeTb 3HadveHue 18, ykasbiBawLyee
Ha ucnonb3oBaHue B [7] cuctemel HDR.

4.3.1.6 VMHdpopmaunsa o uBeTHOCTM. PeKoMeHOYEeTCA MCNOoNbL30BaTh TUMN NOoKauun BbIBOPKM LBETHOCTH,
paBHbIM «0» Onsa BMOEO C NPOrpeccUBHON pa3BepTKOW, COOTBETCTBYLEeNn HopMaM [5], unu «2» ans BM4eo ¢
NporpeccuBHON pPasBepPTKOW, COOTBETCTBYOLEN HopMaMm [6].

Ecnn Tun nokauuu BeiGopkM LIBETHOCTU He paBeH «0», TO Nokauusa LBETHOCTM OOMKHA ObITh yKasaHa
ycTaHoBkoi B chroma_loc_info_present_flag aHaveHuns «1» n ncnonb3oBaHusa B VU| aneMeHTOB CUMHTaKkcuca
chroma_sample_loc_type top_field u chroma_sample_loc_type bottom_field.

4.3.1.7 Bce bnoku npedukca SEI NAL B Bnoke goctyna gomkHbl BbiTh pasMelleHsbl nocne Bcex 6rnokos
NAL tna VPS_NUT, SPS_NUT n PPS_NUT v nepeg nepsbim 6nokom NAL VCL 6noka goctyna. Cyddurkcsl
SEI He pomkHbl BCTpedatbes nepeq nocriegHum 6nokom NAL VCL B6noka goctyna.

MpumeyvyaHune — B dopmare HEVC gonyckaetca coobweHna SEl (kak npeduKcHbIM, Tak 1 cydhbdomkeHbiM SEI)
BBOAUTb Mexay nepBbiM 1 nocneaHumM bnokamu NAL VCL 6noka goctyna. OrpaHudeHue: 3anpeLiaeTcs noseneHne co-
obwenunit SEI mexay nepebim 1 nocneaHuM Gnokamu NAL VCL Gnoka poctyna.

4.3.1.8 CoobuweHne SE| cuHxpoHusauum usobpaxeHus. MNotoku 6utoB HEVC moryT cogepxatb co-
obweHne SEI cuHxpoHmnzaumnmn usobpakeHusa onsa Kaxagoro brnioka gocTyna KOQUMPOBaHHON BUAeONocnenoBa-
TenbHocTK, onar frame_field_info_present flag 8 VUI MoXeT BbiTh YyCTAHOBMEH paBHbIM «1».

3HaueHue pic_struct gomkHo BbITe paBHO «0».

[Mepen npoueccom kKogupoBaHusi, Ana QOPMMPOBaHWA YacToThl KagapoB Bonee BLICOKOW, YeM 4acTo-
Ta KagpoB WCXOOHOW MporpamMmbl, OOMYCKAeTCsl CO34aBaTh OOMNOMHUTENbHbIE M30BpaxeHUs, MOBTOPEHUEM
Ka4pOB WM MHTEPNONAUUEN OBMKEHNA NPW UCTMOMNb30BAHUKN UCXOOHbBIX M300paXKeHn, a ecnv TekyLlee 13o-
OpaxeHne He ABNSAETCA UCXOOHLIM, PEKOMeHOyeTCcsa yCTaHoBUTL 3HaveHue duplicate_flag paBHbIM «1» 1 ge-
KOQMpOBaTb NOTOK BUTOB.

4.3.1.9 YacToTa kKagpoB MoxeT bbITb ykazaHa B VUI| ycTaHOBKOM CMHTaKCUYECKUX 3MeMeHTOB vui_time_
scale, vui_num_units_in_tick n (ecnn npucyTtctBytoT BpemeHHble cybypoeHu HEVC), yctaHoBkow elemental
duration_in_tc_minus1[temporal_id_max] B none hrd_parameters().

4.3.2 MPD B npocune DVB-DASH, oprveHTUpoBaHHOEe Ha BMAaeo B chopmate HEVC, gomxkHo coaep-
}aTb KOHTEHT, COBMECTUMbIA C He MEHEe YeM OL4HOWM TOYKOW cooTBeTcTBuA npourpeieatena HEVC [3], ecnn
OH He TapreTMpoBaH Ha YCTPOWCTBA, KOTOpble NoAAEPXUBAKOT ApYrie BO3MOXHOCTH, HANpUMep COOTHOLLEHUS
CTOPOH, OTNKUYHbIe OT 4:3 n 16:9.

B kogupoBaHHOM BUOE0 MOTYT UCMOMb30BaThCA AOMNONHUTENbHLIE pa3pelleHns ApKOCcTU ANA ajanTus-
HOWM NOTOKOBOW Nepegayn, npeacTaBneHHble B Tabnuuax 2 n 3.

Tabnuya 2 — Pa3pelleHne 9pKoCTU ANA KOHTEHTA C NPOrPECCUBHOW pa3BepTKON

Mo ropuaoHTanu @maxwidth Mo Beptukanu @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

GostExpert.ru
https://GostExpert.ru/gost/gost-71012.2-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67714
https://gostexpert.ru/gost/gost-71012.2-2023?utm_source=pdf&utm_medium=67714&utm_term=page

rOCT P 71012.2—2023

Tadtnuua 3 — PaspelueHue apkocTu ansa koHTeHTa UHDTYV ¢ nporpeccrBHOi pa3BepTKon

Mo ropusoHTanu @maxwidth Mo sepTurkanu @maxheight
3840 2160
3200 1800
2560 1440

4.4 MapameTpbl nokauuu coobweHnn SEI B npocdune HEVC

Coobuwenus SEI ponyckaetcs pasmelwiats B Habopax napameTpoB unv B Bbibopkax megua (cm. [1]).
Mpu BKNoYeHuM cooblleHna SEI B penpeseHTaumnio Ana npegoctasneHns MHcopMauny, JONOMNHSoWen yka-
3aHHoe B VPS, SPS nnu PPS (06 obHoBNeHWUW XapakTepucTUK nepenaydn, nepenasaemeix B nonsax VUI), atu
coobweHna SEI cnegyet pasmeLlaTb cneayowmm obpasom:

- ana notokoB «hev1» c Habopamu napameTpoB B BbibOpkax megua Takue coobweHus SEI gomkHbl
pasmMellaTbca B cooTBeTcTBMN ¢ 4.3.1.7;

- Ansa notokoB «hvc1» ¢ Habopamu napamMeTpoB B 3anvcsax BbIBOPOK B cerMeHTe MHULManusaumMm Takue
coobuieHus SEI BkntovatoTca B 3anuck KoHdurypauumn gekogepa HEVC [1], B 3anuncax BbIBOPOK 1 NpUMeHs-
HOTCA KO BCEM 3aKOoOQWPOBaHHbIM BMAEONoCcnenoBaTenbHOCTAM B penpeseHTaunn. Maccus SEI gomkeH pac-
nonaraTbCs Nocrne BCeX MacCcUBOB, copgepxawmux bnokm NAL Tunos VPS_NUT, SPS_NUT n PPS_NUT.

HacToswmin cTaHgapT AonyckaeT BO3MOXHOCTb pa3MeLLleHns Apyrux Tunoe coobieHnin SEI.

[MMpumeyaHnune — B 3anucn BbIBOPOK MOryT pasmMellarbcs Tonbko coobleHns SEl peknapaTtnBHoro xapakrepa,
OTHOCALWMECHA KO BcemMy noToky (cm. [1]).

4.5 MapameTpbl cUrHanusauuM UBeTOBOro popmMaTta M XapakTepUCTUK nepegayu B npodiune
HEVC

WHdopmaumio 06 OCHOBHbIX LBETAX, MaTPUYHbIX KOIhULMEHTaxX 1 xapakTepucTukax nepegadv gony-
ckaeTcsa nepepaBaTh Npy UcMonb3oBaHUK aeckpuntopoB EssentialProperty unn SupplementalProperty, npu-
MeHseMbix K AdaptationSet.

B Tabnuue 4 nepeuyucneHbl 3HadeHus aTpubyta @schemeldUri, onpegeneHHble ons 3ToW CUrHa-
nu3aumn, U COOTBETCTBYIOLLAA CeMaHTWKa MNpwW ucnonb3oBaHun B geckpuntopax EssentialProperty wnwu
SupplementalProperty AdaptationSet.

Tabnuua 4 — Curdanusauus LUBeTOBOro popmarta v xapakTepUCTUK nepenadn

BeinonHaemble yHKUMK B geckpunTtope BbinonHaemMsle dyHKUMKM B AecKpunTope

ArpubyT @schismeldLin EssentialProperty SupplementalProperty

urn:mpeg:mpegB:cicp: | YkasbiBaeT, u4TO npowurpeiBatens | He onpeneneHo
ColourPrimaries OOMKEH NogdepKMBaTb YKasaHHble
ocHoBHble uBeTa (ColourPrimaries)
ONs  MpaBunbHOrO  OTOGpaeHus
nobol penpeseHTaumMm B Adapta-
tionSet

urn:mpeg:mpegB:cicp: | Yka3sbiBaeT, 4To npowurpeiBatens | He onpegeneHo
MatrixCoefficients OOIMXeH noaAepXWBaTh YyKasaH-
Hble MaTpuyHble KO3(PdULKUEHTHI
(MatrixCoefficients) gns npaBunb-
HOro npegcTaeneHus nwboin pe-
npeseHTaunu B AdaptationSet

urn:mpeg:mpegB:cicp: | YkasblBaeT, 4TO npourpbiBaTent | YKasblBaeT, YTo penpeseHTayun atoro AdaptationSet
TransferCharacteristics | gormkeH nogaepXuvBaTe yKazaHHbIE | UMEKOT XapakTEPUCTUKW Nepenayu, KoTopble nydlle
XapaKTepuCTUKN nepedayn, 4ToObl | ONMCLIBAKOTCA 3TUM OECKPUNTOPOM, 4YeM miobbiM
npaBvnbHO npefdcTaBuTe  Nobyto | geckpuntopom EssentialProperty ¢ Tem xe @sche-
pernpeseHTaumio B pamkax Adapta- | meldUri. 310 3Ha4yeHWe OOMKHO MCMNOMNb30BaTLCA NOO-
tionSet OEPKUBAIOLLIMMU €r0 NMPOUrPbIBATENAMU
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CurHanusauymsa gormkHa NpruMeHATLCH ToNMbKO Ha ypoBHe AdaptationSet. 3To o3HadvaeT, 4To BCce penpe-
3eHTauumn B ogHom AdaptationSet 4omKHbI UMETb OOMHAKOBLIE OCHOBHbIE LBETa, KO3 (MUUNEHTBl MaTpulbl 1
XapaKTepucTukKn nepefadn. Ecnu geckpuntop OTCYTCTBYET, NPUMEHSIOT 3Ha4YeHWe, npusegeHHoe B [5].

ATpnbyT @value OeckpunTOpoB, UCMOMNb3YIOLLMX 3TU CXEMbI, AOMKEH OTODpaXaTbCa LenbiM YUCIoM,
onpegeneHHbIM B Tabnuuax 2, 3 unu 4 [4].

3HaveHunss peckpuntopoB EssentialProperty co cxemamu urn:mpeg:mpegB:cicp:ColourPrimaries,
urn:mpeg:mpegB:cicp:MatrixCoefficients n urn:mpeg:mpegB:cicp:TransferCharacteristics gorxHbel cooTseT-
cTBOBaThL 3HadyeHuaM nonen B VUI colour_primaries, matrix_coeffs wn transfer_characteristics.

4.6 MapameTpbl CUTHaNM3aUUKU PaclMPEeHHOro AMHaMU4yecKkoro guanasoHna B npocgpune HEVC

Motokn Butoe HLG10 B npochune HEVC ponxHbl cogepxaTte B VUI, B none transfer_characteristics,
3HavyeHMe «14», curHanuaupylolwee o opmarte ONTOINEKTPOHHOW nepepaTtodHon pyHkumm 10 6uTt. Takue
NOTOKW O0MKHbI coaepxaTb coobuwenne SEI alternative _transfer characteristics, koTopoe gonxHo 6bITh pac-
nonoXxeHo ¢ ydyetom ykaszanui 4.4. MNone preferred_transfer_characteristics gomkHo umeTb 3HadeHne «18»,
YTO YKa3blBAET Ha WCMNOMb30BaHNE CUCTEMBI C LUMPOKUM OMHAMUYECKUM AMana3oHOM.

CunTakcu4yeckuii anemeHT color_description_present_flag, 3a ucknioyeHneM cnydaes, yKasaHHbIX HUXE,
OOMKEeH MMeTb 3HadeHue «1», ykasbiBawlee Ha HeobxoaumocTe Hanwuwsa B VUI monewn color_primaries,
transfer_characteristics, matrix_coeffs.

cnonb3oBaHMe KOMOPUMETPUM CUTHANWM3MpyeTca B NOTOKe BUTOB yCTaHOBKOW B nome color_primaries
3Ha4eHus «1», B none transfer_characteristics aHa4yeHua «1» 1 B none matrix_coeffs 3HavyeHns «1».

Acnonb3oBaHMe KOHTEHTA C HEMOCTOSHHOW AAPKOCTBIO CUMIHanM3npyeTcs B NOToke BMTOB YCTAHOBKO B
nonsax color_primaries 3aHavyeHne «9», transfer_characteristics saHavyeHvne «14» n matrix_coeffs saHavyeHne «9».

Vlcnonb3oBaHMe KOHTEHTA C BbICOKMM AMHaAMWYECKMM AMana3zoHOM U NMepeMeHHOW ApKOCTbH CUrHamnm-
3UpyeTca B NOTOKe OMTOB YCTAHOBKOW B mone color_primaries 3HadyeHus «9» W B none matrix_coeffs 3Have-
HUs «9».

MoTokn butos B chopmaTte HEVC HDR ¢ HLG10 pomxHbl cogepxatk B VUI none transfer _characteristics
€O 3HauyeHuem «14», curHanuanpyoLwmnm ob oNTO3NEKTPOHHOW NepenatovHoi yHKUMK 10 BuT (cMm. [6]).

MoTtokn 6utos B chopmate HEVC ¢ HLG10 pnonxHbl cogepxatbh coobuenne SEI alternative transfer
characteristics. MNone preferred_transfer_characteristics gonxHo umMeTb 3HadeHue «18», ykasbiBawLllee Ha
paboty B cucteme HLG.

3a ucknioveHnem cny4vaes, korga MPD DASH npegHasHayeH Ans MCNOMb30BaHWA MPOUrpeIBATENSMMU,
KOTOpble MNOAOEPKNBAIOT TONBLKO HOPMbI, NMPUBEAEHHLIE B [6], ncnons3osaHue HLG10 B AdaptationSet gonxHo
CUrHanNM3npoBaThCH criegylwmMm obpasom.

Pexxum kogupoBaHua Buaeo B bopmate HLG10, B npocdune ¢ urn:dvb:dash:profile:dvb-dash, 2017, non-
KEH NHANLMPOBATLCH:

- curHanusauwmei npocdunenn MPD u AdaptationSet, ¢ ykazanuem urn:dvb:dash:profile:dvbdash: 2017;

- NMPUMEHEHWEM OECKPUNTOPOB:

=c @schemeldUri =

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

=EssentialProperty c @schemeldUri =

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

=EssentialProperty c @schemeldUri =

"urn:mpeg:mpegB:cicp:TransferCharacteristics" n @ value = "14", yto ykaswiBaeT Ha OETF ¢ y4eTtom [6];

=SupplementalProperty ¢ @schemeldUri ="urn:mpeg:mpegB:cicp:TransferCharacteristics" 1 @

value = "18" (c ykasaHMeM NpeanoqTUTENbHBIX XapakTepucTuk nepegayvum cuctembl HLG ¢ yveTom [7].

MpumeyaHune — KoHTeHT B hopmate HLG10 umeeT 0bpaTHyo COBMECTMMOCTb C NPOUrpbLIBaTENAMM, NoAOER-
XKMBAKLWMMKU pekoMeHaaumio (cm. [6]).

[na paboTtbl ¢ NnpourpbiBaTeNAMM, COOTBETCTBYHOLLMMW TONbKO TpeboBaHnaM pekomeHgauuu [6] 8 MPD
n AdaptationSet, gonyckaeTca ucnonb3oaTe urn:dvb:dash:profile:dvbdash:profile:dvbdash:2014, He npume-
HAs1 MepeyYncrneHHble Bbille Tpu aeckpuntopa EssentialProperty. Jeckpuntop SupplementalProperty gomxeH
Mcrnonb3oBaTtbes B Mobom cny4ae.
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4.7 MapameTpbl BpeMeHHbIX YpoBHen npoduna HEVC

4.7.1 Beegenuve. KogupoeaHue B npodune HEVC BbinonHaeTcA nNpy MCNonb30BaHUM BPEMEHHBLIX YPOB-
Heln, NO3BONSAKLLMX BKITKO4aTb B MOTOK BMTOB KOAWPOBAHHOE BUAEO C HU3KOW M C BbICOKOW 4acTOTOW KaaopoB
(HFR) (cm. npunoxexue A). Micnonb3oBaHWe BpeMeHHbIX YPOBHEWM NO3BOMSAET NPOoUrpbiBaTento BelAensaTb 13
notoka GUToB AaHHble BPEMEHHOMO YPOBHA ¢ HEOOX04MMO YacTOTON KagpoB. Takas BO3MOXHOCTb obecne-
YMBaETCA UCNONb30BaHWEM BpemMeHHoro ID, nepeHocumMoro B kaxkgom ornoke NAL. Bnokn NAL ¢ BpeMeHHbIMK
ypOBHAMMK Bonee BbICOKMMK, YeM HeoBxooMMo, AoMnycKaeTcsa yaanaTe M3 notoka BUTOB KOOEeKOM WUnv AeKo-
aepom.

Beuwartenu moryT doopmupoBaTh U3 noToka BUTOB Heckonbko penpeseHTauunin DVB DASH. B atom cny-
4yae SPS BMAeONOTOKA B KaXXO0W penpeseHTalnm MOXeT ykasbiBaTe dhnarn npoduns, ypoBHS U COBMECTUMO-
CTW ANs BCeX YPOBHEW, KOTOpble ObiNM 3aKOAMPOBaHbl, @ He TOMbKO AN YPOBHS, BKMIOYEHHOTO B 3Ty penpe-
3eHTauuo.

Penpe3eHTauunv He gomkHbl cogepxaTb 6nokn NAL ¢ BpeMeHHbIM ypOBHEM, YacToTa KagpoB KOTOPOro
npeebIllaeT YacToTy KagpoB, YKa3aHHYo ANd penpe3eHTaumm.

4.7.2 CwvrHanusauws BpeMeHHbIX ypoBHeW B notoke 6utos Buaeo, B hopmate HEVC gomkHa Bbinon-
HATbLCS:

- geckpuntopom SupplementalProperty, pazmelleHHbEIM B penpeseHTalyu U yKasbiBaloWmMM 3HavYeHne
KoHkpeTHoro HighestTid (BpemeHHOro ngeHTuduKaTopa HauBbICLLErO YPOBHS);

- HacnepoaHuem HighestTid, cogepxawmmca B Habope agantaumu.

B HacToswem cTaHgapTe onpegeneHa cnegytowas cxema curdanmsaumm HighestTid B8 DVB DASH:

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

- @value: B gecatudHom npegcTasnenuny HighestTid.

MpumMmevyaHune — [eckpuntop AOMKEH NPUMEHATLCA B TeX criydasx, koraa SPS BuMAeonoToka ykassiBaeT npo-
hunb, YpoBEHL W chriark COBMECTUMOCTM ANA BCEX 3aKOAWPOBaHHLIX YPOBHe. B npouecce aekoduMpoBaHus, onpene-
nexHoro B [4], gekodep OOMKEH Mcnonb3oBaTe 3HadeHue HighestTid ans onpegenexva napameTpoB, NPUMEHAEMbIX K
AEKOOUPYEMON penpeseHTauum.

4.7.3 BpemeHHble YPOBHM, NepeHOCUMbIe B OOMHOYHOW penpeseHTaumMm, MoryT cogepxatb bnoku NAL
HECKOMbKWX BPEMEHHbIX ypoBHe. B atom cnyyae naeHtudukatop HighestTid gomkeH cooTBeTCTBOBaThL Hau-
BbiCLUEMY BpPEeMeHHOMY YPOBHIO B penpeseHTaumu, a atpubyt @frameRate anemeHTa penpeseHTaummn (Mnm
yHacnefgoBaHHoro oT Habopa aganTayunun) JOMKeH OTHOCMTLCA K HAUBBICLLIEMY BPEMEHHOMY YPOBHHK B penpe-
3eHTaUUN.

MpumedaHue — MNapaMeTpbl Npolecca 06paboTkW BPeMeHHLIX YPOBHEN, NepPeHOCUMbIX B OTAEMNbHBLIX penpe-
3eHTaUMAX, HACTOALLMIA CTaHAapT He onpedenser.
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MpunoxeHune A
(cnpaBo4Hoe)

BpemeHHbie ypoBHU KogupoBaHua Bugeo ¢ HFR

BricokoadhhekTBHOE KOAMPOBaHWE BMAEON30BpaXKeHUn BbiMONHAETCA NPU MCMONb30BaHWM BPEMEHHLIX YPOBHEN
(cybypoBHe), KOTOpble NO3BONAKT KOAWMPOBATb BUOEO C HM3KMM BpeMeHHbIM ypoBHeM n ¢ HFR. 3710 nossonser npo-
urpblBaTento AekognpoeaTth Mwbol BpeMeHHOW YpOBEHb B KOOUPOBAHHOM NMOTOKe GUTOB, C HU3KOW U BbICOKOW YacTOTON
kagpoe. KognpoBaHve obecneynBaeTca Gnarogapsa UCNonNb30BaHUID BPEMEHHOTO MOeHTUMMKATOpa, CUrHaNM3npyemoro B
kaxgom Grioke NAL. Briokn NAL 13 BpeMeHHbIX ypoBHei Bornee BbICOKWX, YeM HEOBXOOMMO, MOTyT ObITb YOaneHs! koge-
pPOM MINK AEKoOEPOM, NS CO34aHWA NoToka BuToB ¢ TpebyeMor 4YacToTol KafpoR.

B HekoTopeix criyydasx BellaTenu MoryT BoIMOMNHATE noctobpaboTky notoka 6MTOB, NpU co3gaHuv OOHOW UM He-
CKOoNbkKx penpeseHTaunin ang DVB DASH. B atom cnydae SPS BMOEONOTOKA B KaX40W penpe3eHTaumm MOXeT yKasblBaTb
donarv Nnpodwna, YpoBHA M COBMECTUMOCTH NS BCEX YPOBHEW, KOTOpbie DbINM 3aKO4MPOBaHbI, a He TONBbKO ANs YPOBHSA,
BKITHOYEHHOTO B 3TY PENpeseHTaumio.

PenpeseHTauuu He OOMKHBI cogepaTe Bnoku NAL BpeMeHHOro YpoBHS, YacToTa KagpoB KOTOPOro NMpeBbillaeT
YacToTy KafpoB, yKasaHHYIo AMA penpe3eHTaumu.

Mpw kogupoeaHuK Buaeo HEVC ¢ ncnonb3oBaHMeM BpeMEHHLIX YPOBHEN KaOoas penpeseHTaums OommkHa BKMO-
yaTb B ceba geckpunTtop SupplementalProperty, ykasoiBatowmin HighestTid (noeHTudmnkaTtop HavBbICILEr0 BPEMEHHOMO
YPOBHSA), NPUCYTCTBYIOLLMIA B penpeseHTaumm, NMbo ABHOIW CMrHanM3auunell o penpeseHTauum, nubo HacnegoBaHuem ge-
CKpUnTOpa, codepxalleroca B Habope agantauuu.

HacToawwmi ctaHgapT onpeaenseT crnegytowlyto cxemy curHanuaaumm HighestTid B DVB DASH:

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

@value: B gecaTM4HOM NPeAcTaBNeHn BPEMEHHOIo naeHTuMKkaTopa caMoro BeiCOKOTO YPOBHS.

MpumedyaHue — [JeckpunTop AOMKEH NPMMEHATLECA B TeX cny4asix, korga SPS BugeonoToka ykasblBaeT npo-
dwvnb, ypoBeHe M dnarm cCoOBMECTMMOCTU ANs BCEX 3aKOAWPOBaHHBIX YPOBHEW. B npouecce gexkogupoBaHus pekogep
OOMmKeH ncnonb3oBate 3HadveHne HighestTid ans onpegeneHva napamMeTpoB, KOTOpPbIE MPUMEHRAKOTCA K AEKOAUPYEMOW
penpeseHTaLWn.

PenpeseHTauunn moryT cogepatb 6noku NAL HeCKOMBKMX BpEMEHHLIX ypoBHe. B aToM crny4ae curHannavpyemsin
naeHTUhMKaTop HamBbICLLEro BPEMEHHOIO YPOBHS JOMKEH COOTBETCTBOBATbL CAMOMY BbICOKOMY BPEMEHHOMY YPOBHIO B
penpe3eHTauum, a atpubyt @frameRate anemeHTa penpeseHTaumn (MnNy yHacnegosaHHoro ot Habopa aganTtauun) gon-
YEH OTHOCWTBCS K HauBbICLLEMY BPEMEHHOMY YPOBHIO B penpe3eHTauum.
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