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EBponeiickoro WMHCTUTYTa nNoO cTaHgapTu3auun B obnactv TenekommyHukauun (ETSI) ETSI TS 103 285
V1.3.1 (2020-02) «TeneeBugeHve BewartensHoe umudposoe. Mpodunse MPEG-DASH gns TpaHCnoOpTUMPOBKK
cnyx6 DVB Ha ocHoee ISO BMFF no cetam Ha 6aze 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
Netwaorks», NEQ]

5 BBE[JEH BIEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHbl 8 cmamse 26 @edepanbHO20 3aKOHA
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 meKyuwieao
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 «MHcTUTYT cTaHgapTuzayunuy», 2023

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3pelieHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

TENEBUWAEHWE BEWATENBHOE UW®POBOE
AwvHamuueckana aganTUBHasA NOTOKOBAaA nNepegayva

YacTtbe 3

Mepepaya Buaeo B chopmate koguposaHma HLG10 cpencteamu npotokona HTTP no cetam ¢ IP.
OCHOBHbIe NapameTpbl

Digital video broadcasting. Dynamic adaptive streaming. Part 3. Streaming of DVB media service file formats HLG10
using the HTTP protocol over IP networks. Basic parameters

Oata BBegeHmna —2024—06—01

1 O6bnacTtb npumMeHeHuA

HacTtoswwmi ctaHgapT ycTaHaenveaeT TpeboBaHMS K napaMeTpam afanTMBHOW MOTOKOBOW nepegayu
dhannos DVB no npotokony HTTP B ceTsix IP B dhopmate kogmpoeanust HLG10.

CraHgapt gononHsaet FOCT P 54994, TOCT P 54995, TOCT P 54998, TOCT P 58798, P 59806, anaack
YacTbio rpynnbl CTAH4APTOB, ONPeAensoL X TpeboBaHNs K TENEBU3MOHHOMY KOHTEHTY 1 dhopMaTtam gannos
mMenuacnyx6, ona aganTMBHOW nNepefadn NnoTokoB 6utos TB-koHTeHTa no npoTtokony HTTP no kaHanam |P.

TpeboBaHusA HacTosILLEro cTaHgapTa crnegyeT y4nTbiBaTh Npy pa3paboTke, M3rOTOBAEHMW W IKCNyaTa-
uum yctpoicte DVB, a Takke npu paspaboTke, NPOEKTUPOBaHKWM 1 IKCMyaTaumMy nporpaMmmMHoro obecneve-
Hua ceTen DVB.

2 HopmaTuBHBIE CCbINKK

B HacToslwem cTaHgapTe UCNONb30BaHbl HOPMATMBHLIE CChIMKW HA cNefylolve cTaH4apThl:

FOCT P 54994 TeneeupeHue BellaTensHoe undporoe. MNepegava cryx6 DVB no cetsam ¢ IP npoTtoko-
namu. Obwne TexHuyeckne TpeboBaHms

FOCT P 54995 TeneBuaeHue BelwatenbHoe Ludposoe. TpeboBaHWA K KOOWpOBaHUO ayamo- 1 BUaeo-
CUrHanoB ONs NPUINOXEeHWA BelllaHnA, OCHOBAaHHbIX Ha TPaHCNopTHbIX NnoTokax MPEG-2. Obune TexHn4yeckue
TpeboBaHus

FOCT P 54998 Uudpoeas cuctema TeneBnageHuUst BbICOKon YeTkocTy. KogupoBaHue undpoBLIX Tene-
BU3NOHHbIX CMTHaMNoOB A5 cxXaTtusa uudpoBOro notoka

FOCT P 58798 TeneeupeHue BelwatenbHoe uudposoe. NpuemMHMKM onsa sacdupHoro uMdgposoro Tene-
BU3NOHHOIO BelaHma DVB-T2 ¢ noooepxkoi ctaHgapTta euaeokomnpeccnn HEVC. OcHoBHblE NapaMeTpbl

FOCT P 59806—2021 TeneBuaeHMWe BellaTenbHoe Undposoe. [JuHaMU4yeckaa aganTueHas NoTokoBas
nepegava dopmatoB channoe meguacnyxo DVB cpegcteamu npoTtokona HTTP no cetam c IP. OcHOBHble
napamMmeTpbl

n punMeyvyaHune — an nornb3oBaHWM HAacToALWMM CTaHOapToOM LI,eJ'IE.‘COOﬁpaSHO NpoOBEPUTb OEWUCTBUE CCbINoY-
HbIX CTaHOapTOB B MHdJOpMaLlMOHHOl:‘I cucteMe 0BLLEro NONb3oBaHWA — Ha OCbIALI,I/IaJ'leOM cante (De,qepaanoro areHT-
CTBa No TeXxH4YeCKOMY perynupoBaHW U MeTponorun B CeTn MHTepHET Mnu no exerogHoMy MHCbOpMaLI,VIOHHOMy yKasza-
Tenw «HauuoHaneHble CTaHdapTbl», KDTOprﬁ OI'Iy6]'IMKOBaH Nno COCTOSAHKUIO Ha 1 AHBApPA TeKyllero roga, u no BbiNyCKam
eXxXemMmeca4yHoro I/IHCbOpMaLlHOHHOFO YKa3aTtens «HaunoHanbHble CTaHOapTbl» 3a TeKyLLLI/iﬁ rog. Ecnvn 3aameHeH CCbINoYHbINA
cTaHgapT, Ha KOTOprﬁ JaHa HegaTupoBaHHaA CCbifika, TO PEKOMEHOYETCA MCNONb30BaTb ,ﬂBI?ICTByIOLLlyIO BEPCUIKO 3TOro
CTaHOapTa € y4eTOM BCexX BHEeCEeHHbIX B JaHHYH BEDCUIO W3MEHEHWUn. ECn 3aMeHeH CChbINOYHbINA CTaHOapT, Ha KOTOpb!ﬁ
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[JaHa 0aTMpOBaHHas Ccoblfka, TO PEKOMEHAYETCA UCMONb30BaTh BEPCUID 3TOTO CTaHAapTa C YKa3aHHbIM Bbille rofoM yT-
BepaeHus (NpuHATKS). Ecnu nocne yTBepXOeHWs HACTOSALIEro CTaHA4apTa B CChINOYHLIN CTAHAAPT, HA KOTOpLIA AaHa
[aTUpOBaHHAs CChINKa, BHECEHO M3MEHEHVE, 3aTparMBakoLLee NnonoxeHne, Ha KOTOpoe AaHa CChbiNka, TO 3TO MONOXKEHUE
pekoMeHyeTcA NPUMeHATL 6e3 yyeTa OaHHOTO U3MeHeHus. Ecnu cobiNoYHbId cTaHgapT oTMeHeH 6e3 3aMeHbl, TO Nono-
JKEHMe, B KOTOPOM [1aHa CChINKa Ha Hero, PEKOMEHAYETCA NPUMEHATL B YACTU, HE 3aTparuBaloLLeit aTy CCbInKy.

3 TepmMuHbI, onpeageneHnsa U COKpaweHnA

3.1 B HacToswem cTaHaapTe npuMeHeHsbl TepMuHbl no FTOCT P 54994, TOCT P 54995, TOCT P 54998,
FOCT P 58798, TOCT P 598086, a Takke crnegywLLne TEPMUHbI C COOTBETCTBYIOLLMMUW ONpeaeneHnsaMu:
3.1.1 BbIGopka (sample): [aHHble, cBA3aHHbIE OOHOW METKON BPEMEHMN.

MpumeyvaHus

1 BbiGopku B OQHOM Tpeke He JOMKHbI UMEeTb OOUHAKOBbIE METKW BPEMEHM.

2 B Tpekax «De3 nofckasok» BelbOpKa MOXeT NPeacTaBnATb OTAEMbLHBIN Kaap BUOEO, CEPUIO BUOEO- UMK ayauoKa-
APOB, pasmeLLeHHbIX B NOpaaKe AeKoOMPOBaHUS; B TpeKax «nofckasok» BblOopka onpedenseT npouecc hopMUpoBaHWS
OLHOrO WIW HECKOMbKUX MakeToB B COCTaBE MOTOKa.

3.1.2 BbicokoadcekTuBHOE BUgeokogupoBaHue; HEVC (High Efficiency Video Coding, HEVC): Haun-
MEHOBaHWe CTaHAapTa KOAMPOBaHUS CO CxXaTWeM NOABWXHbBIX M306paeHuniA.

Mpumevanune — Crangapt HEVC Bxogut B coctaB rpynnbel CTaHAapToB ¢ HedopmanbHbiM obo3HavyeHnem
MPEG-H.

3.1.3 HabGop aganTtaumm (adaptation set): Habop BzaumosaMeHAeMbIX KOOQMPOBaAHHbBIX BEPCUI OOHOMO
UMW HECKOMBKMX KOMMOHEHTOB KOHTEHTa Meauna.

3.1.4 Habop napameTpor Bugeo; VPS (Video Parameter Set. VPS): CTpykTypa, cogepxallas ane-
MEHTbl CMHTakcuca, NMPMMEHUMbIE K LemnbiM KOOWPOBAaHHLIM BUOEOMNOCNEeA0BaTENbHOCTAM, B COOTBETCTBUM
C COOEpPXWMbIM 3NeMeHTa CUMHTaKcuca, pacrnonoXeHHbIM B Habope napaMeTpoB NocnefoBaTenbHOCTM, Ha
KOTOpPLIA CChINMAeTCs 3MeMeHT CUHTaKcuca, Haxoaswmicsa B Habope napameTpoB u3obpaxeHusa (PPS), Ha
KOTOpPLIA CChbINaeTcs 3aNeMeHT CUHTaKcuca, HaxoOAWMACA B 3arofioBKe KaXaoro cerMeHTa cnaica.

3.1.5 onucanue npeseHtaumn megua; MPD (Media Presentation Description, MPD): ®opmManbHoe
onucaHue npe3eHTaluuy Meana Kak ycryru NoToKOBOW nepenavu.

3.1.6 onTuko-aneKTpoHHaA nepepaTtovHas ¢yHkuua; OETF (Opto-Electronic Transfer Function,
OETF): ®yHKkumna npeobpasoBaHUs OTHOCMTENBHOW NMHENHON APKOCTU 0BbeKTa CbEMKM B HEMWHEMHOE 3rek-
TPMYECcKoe 3HavYeHue BMOeoCcurHana B MOMEHT CheMKM.

3.1.7 notok 6uToB (bitstream): TepMmuWH, OTHOCALIKMINCSA K NOCNEAOBAaTENLHOCTYU BUTOB, (DOPMUPYEMbIX
BMOEO- UMW ayAMOKOAEPOM, KoTopasi obpasyeT penpeseHTauWio KOAUPOBaHHLIX M300paXeHWA U CBA3AHHBIX C
HUMW OaHHBIX.

3.1.8 notok 6utoB HEVC (High Efficiency Video Coding): CobupaTtenbHbelil TEPMUH, OTHOCALLMACA K
notoky 6utos HEVC HDTV, notoky éutos HEVC UHDTV, notoky 6utoe HEVC HDR UHDTV, notoky 6utos
HEVC HFR UHDTV wnnu notoky 6utos HEVC HDR HFR UHDTV.

3.1.9 npoBangep koHTeHTa (content provider): O6bekT, KOTOPLIA BNAAEET KOHTEHTOM (KOHTEHTaMMu)
UNW UMeeT NMULEH3NIO HA NPOAAaXKy KOHTEHTa UMK akTMBOB KOHTEHTA.

3.1.10 npoBanaep cnyx6; SP (Service Provider, SP): ObbeKT, npeaocTaBnsoWwmni cnyxby kKoHe4YHo-
My NOMNb30BaTErNHo.

3.1.11 npowurpbiBaTenb (player): YcTpoNCTBO, BLINOMHAKLIEE NPMEM U NMpe3eHTauno cnyx6 megua.

3.1.12 npodhunsb (profile): 1) OnucaHue rpynnel MUHUMAaNbHbIX KOHUIypauunin, onpegensowmx na-
pamMeTpbl NoToka 61UToB, QOPMMPYEMOro OJHOW U3 COBOKYMHOCTEN paccMaTpUBaeMblX CUCTEM KOAMPOBaHWA
(Mnn NnapameTpbl NPUEMHUKOB-AEKOAEPOB 3TUX MOTOKOB), U oTOBpaxawLLmnx yHKLUN, KOTOPbIE XapakTepu-
3YHOT KOHTEKCT onuui cnyxbbl; 2) Habop cpeacts u MHCTpyMeHTOB 0b6paboTkm BugeocurHana (BMAE0) Wiu
ayguocurHana (aygwo), MCnonb3yrLWKnA NPeayCMOTPEHHY 0 CTaHAapTOM KOAMPOBaHWUS! TEXHOMOIMIO M hOpMHU-
pYHOLLMIA KOAWPOBAHHBLIA NOTOK BUTOB.

3.1.13 penpeseHTauyus (representation): Habop MHkancynMpoBaHHBIX MeaUanoToKoB B popmaTe O0-
CTaBKW, BKIMOYAOLWKWX onucaTenbHble MeTafaHHbIe.

3.1.14 cermeHT (Segment): EguHuua gaHHelx, ceaszaHHasd ¢ URL HTTP v onumoHanbHo, ¢ AMana3oHoMm
CKopocTel nepedayvu, ykasaHHeim 8 MPD.

2
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3.1.15 cermeHT MHMUManu3auum (initialization segment): CermeHT, cogepxalymili MeTagaHHble, Heob-
XoOuMble Ans Npe3eHTaunn NoTOKOB Meana, MHKarncynMpoBaHHbIX B CerMeHTax Meaua.

3.1.16 cermeHT megua (media segment): CerMeHT, KOTOPbI COOTBETCTBYET UCMNONb3yeMoMYy hopmaTy
Meana U NOo3BOoMsieT BOCNPOU3BOAUTL €ro B COMETaHUM ¢ OOHUM UMM HECKOMNBbKUMUW CerMeHTamMu U CerMeHToOM
MHULManuaauum.

3.1.17 cnamnc (slice): Llenoe yncno makpobnokos Mnu nap Makpobrnokor, ynopsiAo4eHHbIX NocnenoBa-
TenbHO NpWM PpacTPOBOM CKaHUPOBaHWK B Npegenax rpynnbsl Crancos.

MpumeyaHue — [Inda nepeoHayansHO KOOUPOBaHHOTO M30DpaXeHUsa pasfaerieHne Kaxaoi rpynnsl Cnancoe Ha
cnanckl ABNAETCA CEKUMOHMpOoBaHneM. Cnanc cogepnT mMakpobnokn nnv napbl Makpobnokos, KOTOpbIE CreaytoT apyr
3a OpyroM rnpu pacTpoBOM CKaHWpPOBAHWM B Npenenax rpynnbl cnancos, 3T Makpobnoku unu napsl MakpobnokoB MoryT
ObITe HenocrnengoBaTenbHBIMU NPU PACTPOBOM CKaHUPOBaHWWM BHYTPWU M3obpaxeHusa. Agpeca makpobnokoB obpasyoTca
u3 agpeca nepeoro makpobrioka B criaiice (kak NpencTaBrneHo B 3arofoBKe craica) M conocTaeneHus makpobnoka c
rPYnNMoid crnancos.

3.1.18 cobbiTne (event): BcnomoratensHasa nHopmMauus, nepegasaemMas anepuogmyeck Ha UHTep-
Bane megua ansa knueHta DASH vnu gna npunoxeHus.

3.1.19 coobweHune (message). YacTtb cobbITHS, cogepxallas nHdopmaumio, Kotopas obpabaTbiBaeT-
csa obpaboTumkom cobbiTusA.

3.1.20 cyb6cermeHT (subsegment): Briok B cermeHTax MeAva, KOTOPbIA MapKUpyeTcs MHAEKCOM Cer-
MEHTAa.

3.1.21 cyb6cermeHT Mmegma (media subsegment): CybGcerMeHT, KOTOPbIN COOEPXKUT TONMbKO MeauanaH-
Hbl€ W HEe COOEpPXUT MHOEKC CErMeHTa.

3.1.22 Touka goctyna K notoky; SAP (Stream Access Point, SAP): Mozuyma B penpeseHTaumuu, no-
3BONAKLLAS HA4yaTb BOCNPOU3BEAEHME NOTOKA Meadna, UCMomnb3ys MHMOPMAaLNKD, COOEePXKaLLyCcsa B OAaHHbIX
penpeseHTalMy, Ha4MHas ¢ 3TOW NO3NUKMK (MpealecTByeT MHALMANM3aUuM AaHHbIX B CETMEHTe MHULWanu3a-
Lum).

3.1.23 Touka cooTBeTCcTBUA NpourpeiBatens; PCP (Player Conformance Point, PCP): Habop Tpebo-
BaHWI K gekonepy (B coctaee npourpeieatensa MPEG DASH), koTopblin MOXeT 0eKoaupoBaTh NOTOKM BUTOB
13 penpeseHtaumn MPEG DASH, KoTopble COOTBETCTBYIOT!

- obsAzaTensHeiM TpeboBaHWUSIM K MPOUrpbIBATENH, MOAOEPKUBAKLLEMY KOHKPETHYH TOYKY COOTBET-
CTBWUSA NpOUrpbIBaTENS;

- 0BWKMM TpeboBaHUAM K KOHTEHTY, onpefeneHHbiM Ans Kodeka, CBA3aHHOMO C TOMKaMU COOTBETCTBUS
npourpiBaTens.

3.1.24 ypoBeHb ceTteBomn abcTpakuuu; NAL (Network Abstraction Layer, NAL): OauH 13 aByx ypoB-
HeW cTtaHgapTa HEVC, cnyxawmih ons onMcaHUsa CUHTaAKCUYECKUX CTPYKTYP, MPU MCNOMNb30BaAHUWU KOTOPLIX
ocyllecTBnsAeTca (hopMaTMpoBaHUe KOOMPOBaHHbLIX BUAEOAaHHbIX B NOCMNEeN0BaTENbHOCTL NakeToB, Ha3biBae-
MbIX «eguHubamm NAL», npegHasHadYeHHbIX Ons TPAaHCMOPTUPOBKM MO CETAM C pasnMYHON MHAPAaCTPYKTYPON.

MpumeuvaHnune — B coctae kaxgon eguHnuel NAL Bxogat 3aronoeok NAL 1 nonesHas Harpyska.

3.1.25 copmart koguporaHua HLG10 (Hybrid Log-Gamma): HaumeHoBaHue npodmnnsa obpaboTkm Bu-
neo B Bepcun HLG10 dbopmata koanposaHua HEVC.
3.2 B HacTosleM cTaHgapTe NpUMeHEeHbl CNeayrLLne COKpalleHnUs:

BMFF — HaumeHoBaHue H6a3osoro hopmarta megua panna (Base Media File Format);

DASH — guHamudyeckas aganTuBHas NOTokoBasa nepegadva no npotokony HTTP (Dynamic Adaptive
Streaming over HTTP);

DVB — umdpoBoe Tenesm3uoHHoe BelwaHme (Digital Video Broadcasting);

HDR — pacwwupeHHbIW guHamudeckuin guanasoH (High Dynamic Range);

HDTV — TeneBugeHue c Bbicokon YeTkocTbio (High Definition Television);

HFR — Bbicokasa YacToTa KagpoB; HAMMEHOBaHKe NapaMeTpa BUAEe0 KOHTEHTa Co cKopocThio Bornee

24 kagpoB B ceKyHAy Ans knHounemor 1 6onee 50 kagpoB B cekyHAy ANS TENeBU3NOHHbBIX
nporpamm (High Frame Rate);

HLG — rmbpuagHasa norapudpmuyeckas raMmma-yHkumMs obpaboTkm curHana msobpaxeHusa (Hybrid
Log-Gamma);

HLG10 — peanunzauns cdyHkumia HLG n HDR ¢ 10-6uTHbIM KOOMpPOBaHWEM, HEMOCTOAHHON APKOCTLH
YCbCr, y3kMM guanazoHoM U OCHOBHbIMW UBeTamu (cm. [1]);
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HTTP — npotokon nepepayu runeptekcta (HyperText Transfer Protocol);

MPEG — HedpopmanbHOe HaMMeHOBaHWe rpynnbl CTaH4APTOB KOAMPOBaHMA OBWXKYyLUMXCA n3obpaxe-
Huia (Moving Pictures Expert Group);

PCP  — To4ka cootBetcTBMs npourpeiBatens (Player Conformance Point);

PPS — Habop napameTpoB nM3obpaxeHua (Picture Parameter Set);

SEI — VHopMaUWs 0 SOMOMHUTENbHOW ONTUMM3aLMK; MHOPMAaLMOHHbIE coobLleHns, npegHa-

3HA4YeHHbIE ANA oKa3aHWa NoMOoLL M NPy AeKOAWPOBaHMM B NPOLECCaXx, CBA3aHHbIX C AeKoan-
poBaHueM, oTobpaxeHnem unu gpyrumm Lenamu (Supplemental Enhancement Information);

URL — yHWBepcanbHbIin nokaTtop pecypca (Uniform Resource Locator);
URN  — yHudmumpoBaHHoe nmst pecypca (Uniform Resource Name);
VUI — uHdopmMmauusa 06 yoobHom ncnonb3oBaHmu Bugeo (Video Usability Information).

4 MapameTpbl notoka 6utoB channos DVB B popmaTe koguposaHmna HLG10
cpeacteamu DASH

4.1 BBogHasa 4acTb

MapameTpbl noToka 6MTOB KOAMpOBaHHOro Buaeo B hopmate HEVC B BMFF onpenenensi B [1].

OcHoBHbIE NMapamMeTpbl AMHAMWYECKOW afanTUBHOW MOTOKOBOW Nepegadun gannos Meguacnyxo DVB
cpegctBamm npotokona HTTP no cetam c IP onpegenersl B FTOCT P 59806.

CermeHTbl noToka 6uTtoB chopmaTta kogupoBaHusa HLG10 gomKHbl HAYMHATLCA C TOYEK AOCTYNa K MOTOKY
(SAP) Tna 1 vnn 2 (cm. [2]).

MoTok BuTtoe cdhopmaTa kognpoeaHma HLG10 gomkeH cogepxaTtb 3anuck Beibopok «hvc1» u «hevi»
(ona VPS/SPS/PPS B cerMeHTe MHALMANU3aUumn UNuM HENOCPeOCTBEHHO B CerMeHTe Meauma).

Mpu ncnonb3oBaHuK 3anucen Beibopok «hev1» cermeHThl NoToka BMTOB AOMKHbLI MMeTb Bce SPS n PPS
NAL, Ha KoTOpble cCbiNaeTca KOOMpOBaHHas BUAEONOCNeAoBaTeNbHOCTL NPy NEpPBOM MNOCTYNreHMM Brioka
3TOW BUOEONOCNenoBaTensHOCTU. Bo Bcex cnydyaax KOHTeHT PPS ¢ KOHKpeTHbIM pic_parameter_set id B Ko-
OWpOBaHHOW BMOE0NoCNef0BaTeNIbHOCTU JOMKEH OCTaBaTbhCHA NOCTOAHHbLIM.

MoTtokn Butos B hopmate kogupoaHua HLG10 (cm. [3]) gomkHbl cogepxaThb:

- B VUI none transfer_characteristics co aHaueHuem «14» (cm. [4]), curHanuanpyroem ob ucnons3oea-
HWUW ONTO3MEKTPOHHOW NepenaTovHon chyHKLMK 10 BuT;

- coobwenune SEI alternative_transfer_characteristics;

- coobwenne SEI preferred_transfer_characteristics co 3HadyeHnem «18», ykasbiBawLW MM Ha NpUMeHe-
Hue cuctembl HLG.

4.2 Tpe6oBaHusa k noToky 6utoB HEVC B chopmaTe kogupoBaHusa HLG10 cpeacTteamu DASH

4.2.1 TpeboBaHua k notoky 6utoB HEVC B dhopmate kogupoBanua HLG10 cpeacteamu DASH npeg-
cTaBneHbl B 4.2.2—4.2.7.

4.2.2 CurHanusauma npodcunei popmara kognpoeaHua HLG10 ona penpeseHTauunid B npodpune DVB-
DASH 2014 — urn: dvb: dash: profile: dvb-dash, 2014 (npu paboTte ¢ npourpeiBaTensiMu, NOAEPXUBAOLL UMM
TONMbKO HOPMbI pekomeHgauun [4]), npodunb, YypoBeHb M OrpaHMYeHUsA NapamMeTpoB BUAEOKOAEeKa OOMKHbI
curHanuaupoBatecs B MPD 3HaveHuem aTpubyTta @codecs.

Ons penpeseHTauuin B npocdune DVB-DASH 2017 (urn: dvb: dash: profile: dvb-dash, 2017) npocduns,
YPOBEHb 1 OrpaHMyeHns BUOe0oKo4eKa OOMKHbBI CUTHANM3MpoBaTbCA 3Ha4YeHuaMK atpmbyta @codecs (cm. [1]).

Mpumevyanmne — Crpoka kogeka HEVC B HoTtauumn ABNF umeet copmy:
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]
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rne CODEC onpenensietca no WMMeHWM 3anuck onucaHust Bbibopku B channe BMFF. 310 ums
HEVCSampleEntry xpanuTcsa B 6noke ‘stsd’ Tpeka megna.

Opyrve 3HauveHusa hopMMpyoTcs M3 3HadeHnin, cogepxawmnxcs B HEVCDecoder-ConfigurationRecord,
KOTOPbIA coaep» 1T nHdopmauuo 13 Habopos napametpos HEVC:

PROFILE_SPACE - general_profile_space — obo3HavatoT Bepcuio cneyudukaymm HEVC, onpegensio-
LWel npochunb, 3akoauMpoBaHHyto Kak (general_profile_space == 0), unu ‘A’, ‘B’, ‘C’ gna general_profile_space
1,2, 3;

PROFILE_IDC — oTtobpaxaetca general_profile _idc B necatuyHon opme;

PROFILE_COMPATIBILITY — oTtobpaxaetca cnarom general profile_compatibility flags, 1iTaetcs
B oOpaTHOM nopsigke OMTOB, B LWWeCTHaALUaTEPMYHOM NpeacTaBneHnn (nepebie HynyM MOryT ObiTh ONyLLEHbI);

TIER (apyc) — npeactasnsaetca dgpnarom general_tier flag, roe 3HaveHne «L» ykasbiBaeT, 4To conar
umeeT 3HadeHne «0», a 3HadYeHne «H» ykasbiBaeT, 4To hrar UMeeT 3HavyeHue «1»;

LEVEL_IDC — npenctaengetca 3HavyeHnem general _level idc B gecsaTu4HoR popMe;

CONSTRAINTS (orpaHuveHus) — npeactaensietca dnaramu general_constraint_ indicator _flags B
JecsaATudHON dopme. Kaxabii 6aiT oTgenseTca CMMBOMOM ‘., 3aBeplualollve HyneBble BaiTel MOrYT ObiTb
ONyLUEHbI.

YKasaHHble Bbllle XapakTepucTUKK Npoduns, apyca, YPOBHA U OrpaHUYeHuin npourpbiBaTenb MCNomb-
3yeT ANA AeKoAMpOBaHUA NoToka BUTOB ¢ MAEHTUULNPOBAHHBIMKU NPOMUNEM M YPOBHEM. XapaKTepUCcTUKM
npocuns, apyca, ypoBHA U OrpaHUYeHU He JOMKHbI UCMOMb30BaTLCA AN YKa3aHUA MUHUMAanbHbIX BO3MOX-
HOCTERN, HeobXoOUMbIX ANA AEKOOAUPOBaHWUA Meaua.

ATpubyT @codecs gonyckaeTtcs curHanuauposaTth B AdaptationSet, 4to nossonaeT npourpeiBaTenio ge-
KOoOMpOBaTh Kaxayw penpeseHTauuo B AdaptationSet B COOTBRETCTBUM C CUTHANU3UPYEMBIMUW NapamMeTpamMmu.

4.2.3 Bugeo, 3akoaupoBaHHoe B cdopmaTte HLG10, OOMKHO COOTBETCTBOBaTL OrpaHUYeHuaM, npea-
CTaBneHHbIM B [3].

MPD DVB-DASH gomHO onuchbiBaTb KOHTEHT, 3akoaupoBaHHbln B hopmaTte HLG10, coBMecTUMBbIR
no KpawHel Mmepe c OOHOW M3 ToYek cooTBeTCTBUA npourpeieatens (PCP) [3], npu ycnosum, 4to atu PCP He
OpPWEHTMPOBaHbl Ha YCTPOWCTBA, KOTOPLlE MOLAEPXKUBAKT OPYrMe BO3MOXKHOCTU, HanpuMep COOTHOLLEHMWS
CTOPOH, OTMNKYHbIE OT 4:3 unu 16:9.

4.2.4 B copmate koguposaHus HLG10 coobwenus SEI gonyckaetcsa pasmewate B Habopax napame-
TpoB unu B Beibopkax megua (cm. [1]).

Mpw BKNtoYeHUN coobleHns SEI B penpeseHTauuio Ana npegocTasneHns MHopMaunmy, oNonHAKLWeR
VPS, SPS unn PPS (06 06HOBNeHUM xapakTepucTuK nepedadqv, nepegaeaembix B nonsax VUI), coobeHns
SEI| cnegyeT pasMewiathe cregytownm obpasom:

- 0N noTtokoe hev1 ¢c HabopaMu napaMeTpoB B BbiDoOpKax Megua Takue coobieHna SEIl gomkHbl BKtO-
4yaTbCs B BbIOOpKM Meana u pasmelLarbes ¢ yd4eTom [3];

- Bce briokn npedmkca SEI NAL B Bnoke goctyna gomxkHel 66Tk pasmMelleHsl nocne Bcex bnokos NAL
Tnna VPS_NUT, SPS_NUT u PPS_NUT u nepen nepesim 6nokom NAL VCL 6noka goctyna. Bee cyddukesl
SEI He pomxkHbl BCTpeuatkes neped nocriegHum 6nokom NAL VCL 6noka goctyna.

Mpumedyanune— HEVC nossonsaet coobleHnam SEI (kak npedukcHeiM, Tak 1 cyddukcHeim SEI) nosenaTteca
mexay nepebiM U nocnegHum 6nokammn NAL VCL 6noka gocTtyna. OrpaHuyeHune B HACTOALLEM NyHKTE 3anpeLuaeT noaene-
HWe coobleHnn SEI mexgy nepebiM 1 nocnegHum Griokamu NAL VCL 6noka goctyna;

- ansa notokoB hvcl ¢ HaBbopamu napameTpoB B 3anucsx BoIBOPOK B CErMEHTe WMHMUManuaauum co-
obwenuna SEI (cm. [1]) BkmwouakoTca B 3anuchk koHdurypauum nekogepa HEVC v NpyMEHSAOTCH KO BCEM KO-
OUPOBaHHbLIM BUOEONOCNEN0BATENLHOCTAM B penpeseHTaumnn. Jliobon maccus SEI pomkeH BbiTh pasMelleH
nocrne MaccuBoB, cogepxalunx onokn NAL Tuna VPS_NUT, SPS _NUT n PPS_NUT.

HacTtoswmi cTaHgapT He orpaHWYMBaeT BO3MOXHOCTb pasmelleHns B NoToke OuToB coobueHnin SE|
OPYrux TUMOB.

MpumeuyaHune — B 3anvcy BeiBopok MOryT pasMellarsca Tonbko coobwenna SEl geknapaTuBHoro xapakrepa,
OTHOCSLUMECA KO BCemy NoToky 6utos (cm. [1]).

4.2.5 lNapameTpbl curHanuzauum nHopmaumMm 06 OCHOBHLIX LBETaxX, MaTpU4HbIX ko3dpduumneHTax un
XapakTepucTukax nepegadu B dpopmare kogupoeaHusa HLG10 ponyckaeTcsa nepefaBaTh NpU UCMONb30BaHUM
peckpuntopoB EssentialProperty unu SupplementalProperty, npumeHsaembix k AdaptationSet.
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B tabnuue nokaszaHbl 3Ha4YeHnsa atpubyta @schemeldUri, onpegeneHHbie ons cMrHanvMaaumm, 1 cooT-
BETCTBYIOLLAA CEMaHTUKa Npu MCNONb30BaHUK B Aeckpuntopax EssentialProperty unu SupplementalProperty-
AdaptationSet.

CurHanuaauus B COOTBETCTBMU C Tabnuvuel 1 JomkHa NpUMEHATLCHA TONbKO Ha ypoBHe AdaptationSet.
Bce penpezenTaunm B ogHom AdaptationSet gonKHbl UMETb 0AWHAKOBLIE OCHOBHbIE LiBETA, KO3 ULNEHTBI
MaTpuLbl U XapakTepucTuki nepegadn. Korga geckpyntop oTCYTCTBYET, Npeanonaraercs, YTo NpUMeEHSsoTCs
napameTpsl (cM. [4])

ATpubyT @value 0ecKkpunTopoB, UCMOMNb3YKLWKMX 3TU CXEMbI, AOMKEH O0TODpaxaTbCs LenbiM YACMOoM,
npegcTaBneHHbIM B [5].

3HaueHus, ucnonb3yemMble B geckpuntopax EssentialProperty co cxemamu urn:mpeg:mpegB:cicp:Colo
urPrimaries, urn:mpeg:mpegB:cicp:MatrixCoefficients n urn:mpeg:mpegB:cicp: TransferCharacteristics, gonx-
Hbl COOTBETCTBOBATL 3Ha4YeHusaAM nonei colour_primaries, matrix_coeffs u transfer_characteristics, npencras-
neHHbix B VUI.

Tabnuua 1 — CurHanuzauva LBETOBOrO bopMaTa U XapakTepucTUKK nepegaqn

AtpubyT @schemeldUri BeinonHaemMsle dyHKUMKM B gecKpunTope BeinonHsaemele dyHKUWMKM B AECKpUNTOpe
EssentialProperty SupplementalProperty
urn:mpeg:mpegB:cicp:Colour- | YkasblBaeT, 4YTO MpourpLiBaTent OOMKeH He onpegeneHo
Primaries noadepXunBaTte  yKasaHHble  OCHOBHbIE

ueeta (ColourPrimaries) ona npaBunbHO-
ro otobpaxeHus nobon penpeseHTaunmn B

AdaptationSet
urn:mpeg:mpegB:cicp:Matrix- | YkasbiBaeT, 4TO npourpeiBatent OOMKEeH He onpegeneHo
Coefficients nogdepXunBaTte yKaszaHHble MaTpUYHbIe

koadhcpmumeHTsl (MatrixCoefficients), ana
npaBuneHOrO npeacTtaeneHua nioboi pe-
npeseHtaumm B AdaptationSet

urn:mpeg:mpegB:cicp:Trans- | YkasbiBaer, 4T0 npourpbiBatens Aon- | YkasbiBaeT, YTO pernpeseHTaumMv 3Toro

ferCharacteristics KEeH noggepuBaTb YKasaHHble xapak- | AdaptationSet MMerlOT xapakTepUCTUKK
TEPUCTMKA Mepefauv, 4Tobbl NpaBUMbHO | Nepenadn, KOTopble NyYlle OnuchbiBa-
npeacraeute NOOYK penpeseHTauuilo B | KOTCA 3TMM OECKPUMTOPOM, YeMm IobbiM
AdaptationSet Oeckpuntopom  EssentialProperty ¢
TeM e @schemeldUri. 310 3HauyeHne
[OMKHO NpPeanoyvyTUTENEHO UCNOoMb30-
BaTLCA NPOVIPLIBATENAMMW, KOTOPLIE ET0
NoAOEPXKUBAKOT

4.2.6 B dopmate kogupoeaHua HLG10 notok 6uToe (cMm [3]) LOmKeH coaepxaTh:

- B VUl none transfer_characteristics co sHayeHnem «14», curHanuavnpyowmm o6 Mcnonbe3oBaHUmM oNTo-
3MNEeKTPOHHOW NepenaToyHon pyHKUMK rmyBuHon 10 BuT;

- B SEI coobuyeHne alternative_transfer_characteristics;

- B none preferred_transfer_characteristics fomkHO BbITh yCTAHOBNEHO 3HadYeHue «18», ykasbiBawllee
Ha npuMmeHeHune cuctembl HLG.

B notoke butoe popmarta koguposanus HLG10 gomkHbl pasmewatbes coobwenus SEI alternative
transfer_characteristics B cootBeTcTBMM C NnpaBunamu 4.2.3.

3a ucknioyeHnem crny4yaes, korga MPD DASH npegHasHaveH anst paboTel ¢ npourpeiBaTensmMum, KOTo-
pble nogaepxuBatoT HopMbl [4], ncnonszoeaHne HLG10 B AdaptationSet gomkHoO curHanuanpoeaTbCa:

- curHanuzaumen npodpmuns urn:dvb:dash:profile:dvbdash:2017 8 MPD 1 AdaptationSet (B cooTBeTcTBUM
c nogpasgenom 4.1 TOCT P 59806—2021);

- curHanuzauven geckpuntopa EssentialProperty ¢ geckpuntopom @schemeldUri = "urn:mpeg:mpegB
:cicp:ColourPrimaries" 1 3Ha4yeHneMm, paBHbIM «9»;

- curHanusauwen geckpuntopa EssentialProperty ¢ @schemeldUri ="urn:mpeg:mpegB:cicp:MatrixCoef-
ficients" n 3HaueHUeM, paBHbIM «9»;

- curHanusauuei geckpuntopa EssentialProperty ¢ @schemeldUri ="urn:mpeg:mpegB: cicp: Transfer-
Characteristics" n 3HayeHweM, paBHbIM «14» (ykasbiBawoWwmum Ha ucnons3osaHue OETF c yyetom [4]);

6
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- curHanu3sauwmein geckpuntopa SupplementalProperty ¢ @schemeldUri="urn:mpeg:mpegB:cicp:Trans-
ferCharacteristics" co 3Ha4yeHueM, paBHbIM «18» (yKasbiBalOLMM NPEANOYTUTENbHbIE XapaKTEPUCTUKN Nepe-
Jayu Ang cuctemel ¢ yd4eTom [6]).

MpumedyaHne — OBo3HaYeHHbIW TakMM obpa3oM KOHTeHT B popmate HLG10 umeer obpaTHyto COBMECTU-
MOCTb C MPOUrpbIBATENAMW, NOAAEPXKMUBAOLLMMK HOPMbI (CM. [4]).

MPD un AdaptationSet ansa o6cnyxuBaHma NnpovrpeiBaTenei, NOAAEPXKUBALLMX TONLKO HOPMBI (cM. [4]),
MOryT MUCMNONb30BaTh uaeHTMdUKaTop npoduns urn:dvb:dash:profile:dvbdash:2014 n onyckaTte Tpu Aeckpun-
Topa EssentialProperty, nepeuncnerHsie Boiwe. Jeckpuntop SupplementalProperty cnegyet ucnons3oBaTtb
NMOCTOAHHO.

4.2.7 Bugeo B dpopmate HLG10 moxeT KogupoBaTbCs C WCMONbL30BAHWEM BPEMEHHBLIX YPOBHEW, MOo-
3BOMAKLMX KogeKy hopMMpoBaTh B NoToke OMTOB CyBnNOTOKKM C HM3KOWM KM C BbICOKOW YacToTol kagpoe (HFR,
CM. NpunoxeHue A). 3To gaeT NPoUrpbLIBaTeNH BO3MOXHOCTL AEKOANPOBATL CYBNOTOKM C HEOBX0aAUMbIM Bpe-
MEHHBLIM YPOBHEM, HECYLLUM TOMLKO HU3KYH YacToTy KagpoB UIM BeCb NOTOK BUTOB, 0becneymBaoLLnm npe-
3eHTauuo ¢ bonee BLICOKON 4acTOTON KaapoB. Vcnonb3oBaHne BpeEMEHHLIX YPOBHeW obecneunBaeTcs npu-
MeHeHVWeM BpeMeHHOro aeHTudgrkaTopa, KoTopbli nepegaetcs B Kaxgom onoke NAL.

PenpeseHTaumm He JOMKHEI cogepxaTh 6ok NAL BpeMeHHOro ypoBHS, YacToTa KagpoB KOTOpOro npe-
BblLUAET YacTOTy KaZpoB, YKasaHHY ANA penpeseHTauuu.

Mpw kogupoBaHuk Buaeo B opmate HEVC c ucnonb3oBaHWEM BpEMEHHEIX YPOBHEN Kaxaaa penpe-
3eHTauunsa JomkHa BKMoYaTth geckpuntop SupplementalProperty ykaswsigawiwmm HighestTid (HauBbicLLMi Bpe-
MEHHOWN uaeHTUuduKaTop), Nubo SIBHOM curHanuaauuen B penpeseHtauuu, nubo Hacnegorannem HighestTid
OT KOHTeHTa Habopa aganTaumu.

HacTtoswmi ctangapT onpegensieT creayoLyo cxeMmy curHanusaumm HighestTid 8 DVB DASH:

- @schemelDUri: “urn: dvb: dash: upper_temporal_id: 20177

- @value: HighestTid B gecATuyHOM npencTaBrneHun.

MpumeyaHune — ITOT AECKPUNTOP AOMKEH MPUMEHSTLCA B chny4asx, korga SPS euageonoToka ykasbiBaeT
npodune, YPOBEHE U hrark COBMECTMMOCTW ANA BCEX 3aKoQMpOBaHHbIX ypoBHEW. B npouecce aekogupoBaHWs, onpe-
AeneHHoro B [7], oekodep AOMKEH vcnonb3oBaTth 3HaveHue HighestTid ans onpepeneHua napameTpoB AeKOQUPYEMOW
penpeseHTaLmn.

OpauvHoYHble penpeseHTauuK MOryT cofep:atb 6noku NAL HeckonbKux BpeMeHHbIX YpoBHel. B aTom
cnyyae ngeHtudukaTtop HighestTid gomkeH cooTBeTCTBOBATL CAMOMY BLICOKOMY BPEMEHHOMY YPOBHIO B pe-
npeseHTauuu, a atpmbyT @frameRate anemeHTa penpeseHTaumu (WnNy yHacnegoBaHHoro oT Habopa aganTa-
LK) [OIMKEH OTHOCUTBCA K HAWMBBICLUEMY BPEMEHHOMY YPOBHIO B penpe3eHTauun.

HacToawmin ctaHgapTt He nogaepXuBaeT BPEMEHHbIE YPOBHW, NEPEHOCKMbIe B cenaparHbiX (MHOWBW-
AyanbHbIX) penpeseHTaumsax.
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MpunoxeHune A
(pexomeHgyemoe)

BpemeHHble YypOBHU KogupoBaHUA BugeonszobpaxeHun ¢ HFR

BricokoathhekTMBHOE KOAMPOBaHWE BUAEOM306PaKEHWIA BEINOMHSAETCH NPU UCMOML30BAHUKM BPEMEHHbLIX YPOBHEN
(cyBypoBHeii), KOTOpble MO3BOMNAKT KOOMPOBATEL BUAEO Kak ¢ HU3KOW, Tak U ¢ HFR, 1 no3BonseT npourpeiBatento, UCnonb-
3ya BPEMeHHOW UAeHTUKMKaTop, AeKoaMpoBeaTtk noboit BpeMeHHOW YpOBEHb B KOAMPOBAHHOM MOTOKe DUTOB C HU3KOM 1
BbICOKOW YacTOTOW KaapoB. BpemeHHOW naeHTUUKaTop curHanmanpyeTcs B kaxagom brioke NAL.

B HeoBxoaumbIx cnydasx Bellatenu npu cosgaHum penpeserdtauuin ang DVB DASH moryT BeINONHATE Noctobpa-
BoTKy notoka ButoB. B atom cnyvyae SPS BuaeonoToka B KaxOoW penpe3eHTalun MOXeT ykasbiBaTe dnaru npoduns,
YPOBHS M COBMECTMMOCTM AMA BCEX YPOBHEN, KOTOpble Bbinv 3akogMpoBaHbl, a8 HE TONMbKO 4M5 YPOBHSA, BKMIOYEHHOrO B
3Ty penpeseHTauuio.

PenpeseHTauun He pormkHbl cogeparte Brioku NAL BpeMeHHOro ypoBHS, 4acToTa KaapoB KOTOPOroO MNMpeBbIwaeT
4acTOTy KaAapoB, yKasaHHylo Ans penpeseHTauum.

Mpw kogupoeaHum Bugeo HEVC ¢ ucnonb3oBaHWeM BPEMEeHHbIX YPOBHEW Kaxaas penpeseHTauus OOMmKHa BKIO-
yatb B cebs geckpuntop SupplementalProperty, ykaswiBatowmin HighestTid (HamBbicluMiA BpeMeHHOW naeHTudukaTop),
NPUCYTCTBYIOLMIA B penpeseHTaumMm curHanusaumein o penpeseHTaumy, Unu HacnegoBaHWeM OeCKpUNTopa, CoaepKalle-
rocs B Habope aganTauuu.

HacToawwuia ctaHaapT onpegenseT creayrowyo cxemy curdannsauuu HighestTid B DVB DASH:

- @schemelDUri: “urn: dvb: dash: upper_temporal_id: 2017”;

- @value: B 4eCATUYHOM NpeacTaBneHn BpeMeHHOro MaeHTUgMKaTopa caMoro BeICOKOTO YPOBHS.

MpumeyvyaHme — ITOT AecKpUnTOp OOMKEH MPUMEHATLCH B TeX cryvasx, korga SPS BugeonoToka ykasbiBaeT
npodune, ypoBeHb W dnari COBMEeCTUMOCTU AN BCEX 3aKOAMPOBaHHLIX YpoBHeln. B npouecce aekogupoBaHusa aekogep
JomkeH ucnone3oBaTek 3HadeHue HighestTid anga onpegenelus napameTpoB, KOTopble MPUMEHAIOTCH K AeKoaupyemoi
penpeseHTaLun.

PenpeseHTauum moryT cogepxatb 6ok NAL HECKONBKMX BpEMEHHbLIX YPOBHEW. B 3TOM crnyyae CUrHanuanpyemsiii
HighestTid gomkeH COOTBETCTBOBATL CAMOMY BLICOKOMY BpeMEHHOMY YPOBHIO B pernpeseHTauum, a atpnoyT @frameRate
anemeHTa penpeseHTauun (N HacnegoBaHHoro oT Habopa aganTauny) AOMKEH OTHOCUTLCA K HAVBLICLLEMY BPEMEHHO-
MY YPOBHIO B penpe3seHTaunu.
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