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OIIMCAHHUE U30BPETEHHUSA
2420-564917EA/032
KOAUPOBAHHUE BUJIEO, MACIHTABUPYEMOE 11O YACTOTE KA/IPOB

IlepekpecTHbIe CCBIJIKU HA POACTBEHHbIE 3asIBKU

[0001] HacTosias 3asBKa NpUTA3aeT HA IPUOPUTET MPEABAPUTENBHON 3asIBKU HA TATEHT
(CIIIA) Ne 62/816521, momannoit 11 mapra 2019 roma, mpenBapUTENbHON 3asBKM Ha MATEHT
(CIIA) Ne 62/850985, momanHoii 21 mast 2019 ropma, mpenBapuTEIbHON 3asiBKM HA MATEHT
(CIIA) Ne 62/883195, momanHot 6 aBrycra 2019 roga, u npenBapUTeIbHOMN 3asiBKH HA MATEHT
(CHIA) Ne 62/904744, nomannoii 24 centsiOpst 2019 ropa, xaxpaas U3 KOTOPBIX MOJHOCTHEO
COIEPIKHUTCS B TAHHOM JIOKYMEHTE IO CChIIKE.

OO6nacTh TEXHUKH, K KOTOPOIH OTHOCUTCS M300peTeHne

[0002] HacTosiuii TOKyMeHT, B 00IIeM, OTHOCUTCS K H300pakeHUusiM. bojiee KOHKPETHO,
BAPUAHT OCYIIECTBJIICHUS HACTOSIILIEr0 H300PETeHUs] OTHOCUTCS K KOAUPOBAHHIO BHIEO,
MacIITaduPyeMoMy IO 4aCTOTE KaJIpPOB.

YPpOBEHb TEXHUKHU

[0003] Ilpu ucnonbp30BaHUM B AAHHOM JOKYMEHTE, TEPMHUH "IMHAMUYEeCKUN Tuana3oH
(DR)" MOkeT OTHOCUTBCS K CIOCOOHOCTH 3pUTENBHOM cucTeMbl yenoseka (HVS) Bocnpunnmars
IMana3oH MHTEHCUBHOCTH (HANPHMEp, SIPKOCTh, CUTHAJ SIPKOCTH) B M300paKEHHH, HAIPUMED,
OT CaMbIX TEMHO-CEPBIX I[BETOB (UEPHBIX LIBETOB) O CAMBIX SIPKUX O€JbIX IIBETOB (BBICOKHX
ceetoB). B aTom cMmeiciie, DR oTHocutcs k "cBsi3aHHOH O cueHoi" mHTeHcuBHOCTH. DR Takxke
MOJKET OTHOCHUTBCSI K CIIOCOOHOCTH YCTPOMCTBA OTOOPAXKEHUS aleKBaTHO WJIN MPUOIM3UTEIBHO
BBITNIOJIHATh PEHAEPUHT JHMANa30Ha UHTEHCUBHOCTH KOHKPETHON WUPOTHL. B 3TOM cmbicae, DR
OTHOCHUTCSI K "CBSI3aHHOH CO O0TOOpa’keHHeM" MHTEHCUBHOCTH. ECIN KOHKpPETHBIH CMBICI SIBHO
HE YKa3bIBAETCS KaK UMEIOLINH KOHKPETHYIO 3HAYMMOCTh B JIFOOOI TOUKE B ONMUCAHUH B JAHHOM
IOKYMEHTe, HEOOXOIUMO CHeNaTh BBIBOA, YTO TEPMHH MOJXKET HCIIOIB30BAThCS B JHOOOM
CMBICJIE, HAalIpUMep, B3aHMO3aMEHSIEMO.

[0004] TIlpm wCHONB30BaHMM B JAHHOM JOKYMEHTE, TEPMHUH 'paclIupeHHbIN
nuHamuveckuid nuamasoH (HDR)" ornocutcss k DR-mmpore, koropast oxarbiBaeT 14-15
NIOPSIIKOB BEJIMYMHBI 3pUTENbHON cuctembl uenoBeka (HVS). Ha mpaktuke, DR, mo koTopomy
YeJOBEK MOJKET OJHOBPEMEHHO BOCHPUHHUMATh OOIIMPHYK IOUPOTY B  JHAIa30HE
MHTEHCUBHOCTH, MOJKET B ONPENEIEHHON CTETIEHH yceKaThesl, oTHocuTenbHo HDR.

[0005] Ha mpakTuke, n300pakeHus1 conepkar OauH Win 0ojiee LIBETOBBIX KOMIIOHEHTOB
(marmpumep, curHan Y sipkoctd u curHan Cb u Cr mBeTHOCTH), MPH 3TOM KaXIblil L{BETOBOM
KOMITOHEHT TPEACTABIISIETCS MOCPEICTBOM TOYHOCTH N OMTOB B pacdeTe Ha MHUKCeN (Hampumep,
n=8). Ilpu HCIONB30BaHUM JINHEHHOTO KOIMPOBAHUS SPKOCTH, M300pKEHHs, B KOTOPBIX N<8
(marmpumep, 1BeTHble 24-OmtoBble JPEG-m300paxkeHus1), cyHTArOTCS  HM300paKEHUSIMHU
CTaHIAPTHOTO AMHaMu4eckoro nuamna3zona (SDR), torma xak m3oOpaskeHHs, B KOTOPbIX n>8,
MOTYT CYHTATbCS HM300paKEHUSMH VIYUYLIEHHOTO JUHAMU4eckoro nuamasoHa. HDR-
M300paKeHMsT TAKXKE MOTYT COXPAHATBCST UM PACHpPOCTPAHATBCS C  HUCHOJIb30BAHHUEM

BBICOKOTOUYHBIX (Hampumep, 16-OuToBbIX) (OpPMATOB C IUIABAIOIIEN 3amATOM, TakuX Kak



OpenEXR-dopmar daiinos, paspadboranubiii komnanueit Industrial Light and Magic.

[0006] B mHacrosimmee BpeMms, pacnpoOCTpaHEHUE BHJIECOKOHTEHTA C PACLIMPEHHBIM
AMHAMUYECKUM JHara3oHoM, Takoro kak Dolby Vision or Dolby Laboratories mnmu HDR10 B
Blu-Ray, orpannueno 4K-paspemenunem (Hanpumep, 40962160 umu 3840x2160 u T.1.) u 60
KaJpoB B CeKyHAY (KaIpoB/c) B CHIIy XapaKTEPUCTHK MHOTHX YCTPOICTB Bocmpou3BeneHus. B
Oynymx BepCHsiX, MPEAIoJaraercsi, 4To KOHTEHT BIUIOTh a0 8K-paspemenus (Hampumep,
7680%x4320) m 120 kagpoe/c MOXeT OBITb JOCTYNHBIM JJISI  PACHPOCTPAHEHUS W
BocrpousBeneHus. JKenmarenpbHO, ecnu Oynaylide TUIbI KOHTEHTa OyIyT COBMECTHMBIMH C
CYLIECTBYIOIIUMHU YCTPOMCTBAMM BOCIIPOU3BENEHUs, 4TOOBI yrpouare 3kocucremy HDR-
KOHTEHTa JUJIsl BOCIpOu3BeAeHMs, Takoro kak Dolby Vision. B mneane, co3narenu koHTEHTa
JOJDKHBI MIMETh BO3MOXKHOCTB MpHCNocabyiuBaTh U pacnpoctpanath Oyaymue HDR-TexHOMOTHN
6e3 HeoOXOMMMOCTH TaKKe H3BJIEKATh U PACIPOCTPAHATH CIEIMAJbHbIE BEPCHU KOHTEHTA,
KOTOpBIE SIBIISTFOTCSI COBMECTUMBIMU ¢ cymiectByromuMu HDR-ycrpoiictBamu (Takue Kak
HDR 10 unu Dolby Vision). ABTopbl H300peTeHNsT AOJKHBI MPUHAMATh BO BHUMAHUE 371ECh, UTO
TpeOyroTCs  yAy4IIEHHblE  TEXHOJOTMH Uil MaciTabupyeMoro  pacrpoCTpPaHEHHUs
BUJIEOKOHTeHTa, B yacTHOCTU, HDR-kOHTEHTA.

[0007] I[Togxonpl, ONMMCaHHBIE B 3TOM pa3zelie, MPEenCTaBIsIFOT COO0M MOIXObI, KOTOpPbIE
MOTYT PacCMaTpPUBATBCS, HO HE 00s3aTeIbHO MPENCTABISIOT COOOH MOIXOABL, KOTOPhIE 3apaHee
3a7ymMaHbl UM paccMoTpeHbl. (CnenoBaTenbHO, €CIM HE YKa3aHO WHOE, He CleayeT
IpeAnonaratb, 4ro KakoH-TMOO W3 OMMCAHHBIX B 3TOM pasleNe IOAXOAOB OTHOCHTCA K
NPELIECTBYIOLIEMY YPOBHIO TEXHUKHU IPOCTO B CHJIy CBOErO BKJIIOYEHMs] B 3TOT paszed.
AHAJIOTMYHO, BOIIPOCHI, HACHTU(PHULUPOBAHHBIE OTHOCUTENIBHO OAHOTO WK OoJiee MOIXO00B, He
JOJIKHBI IIPEAIONAraTbCsl Kak paclo3HaHHbIE B MPELIECTBYIOLIEM YPOBHE TEXHUKU Ha OCHOBE
3TOTrO pasziena, €Clid He YKa3aHO UHOE.

Kpatkoe onucanue ueprexein

[0008] BapuaHT OCyIIECTBIEHHS HACTOSIIEro H300pETeHHs] MPOMIIIFIOCTPUPOBAH B
KayecTBe MpUMepa, a He B KAaueCTBE OrPaHUYEHMs], HAa MPUJIaraeMbIX YepTexkax, Ha KOTOPbIX
aHAJIOTUYHbBIE CCBIJIKM C HOMEPAMH YIIOMUHAIOTCS KaK aHAJIOTUYHbBIE 3JIEMEHTBL, 1 Ha KOTOPBIX:

[0009] @ur. 1 unnmrocTpupyeT MpUMEPHBIi MpoLiecc A KOHBeHepa JOCTaBKU BUIIEO,

[00010] @wur. 2 WUOCTPUPYET NPUMEPHBIA  MpOLEcCC  KOMOMHHUPOBAHHS
NOCJIEIOBATENbHBIX UCXOIHBIX KaAPOB, YTOOB! BBINOJIHATh PEHAEPUHT LEJIEBOH 4aCTOThI KaPOB
NPU 1IEJIEBOM YTIJIE 3aTBOPA COTIACHO BAPHAHTY OCYIIECTBJICHUS STOTO N300pETEHUS,

[00011] @ur. 3  wumOCTpUpPyeT  NPUMEPHOE  NPEACTAaBJIEHHE  BXOJIHOM
MOCJIEI0BATENBHOCTH C NIEPEMEHHOM BXOIHOM 4acTOTON KaApOB U MEPEMEHHBIM YIJIOM 3aTBOpa
B KOHTelHepe ¢ (PUKCHPOBAHHON YaCcTOTON KaIpOB COTJIACHO BAPUAHTY OCYIIECTBIIECHUS 3TOTO
u300peTeHMsI;, 1

[00012] ®ur. 4 wunIOCTpUpPYeT MPUMEPHOE IMpeNACTaBieHHE MAJsi BPEMEHHOH
MacIITa0UPyeMOCTH TMPH PA3JMYHBIX YaCTOTax KagpoB U yIylaX 3arBopa ¢ oOpaTHOM
COBMECTHUMOCTBIO COTJIACHO BAPHAHTY OCYLIECTBIEHHS 3TOrO H300pETEHUS.

ITonppobHoe onucaHne MPUMEPHBIX BAPHAHTOB OCYIIECTBIICHHS



[00013] B naHHOM NOKYMEHTE ONMCBIBAIOTCSA NMPUMEPHbIE BAPUAHTBHI OCYILECTBIECHMUS,
KOTOPBIE OTHOCATCS K MacIiTabHpyeMOCTH IO YacTOTe KaIpoB AJsl KOAMPOBaHHUS BHIeO. B
HIDKENPUBEZICHHOM OIUCAHMM, JUIA IieJiel MOSCHEHUs, MHOTME KOHKPETHBIE MOIpOOHOCTH
U3JIaraloTcs NI TOro, 4yToOBl OOecrne4ynBaTh NOJHOE IOHMMAHHE pa3IMYHbIX BapUAHTOB
OCYIIECTBJICHUS] HACTOSIIEro n3o0pereHns. TemM He MeHee, OJDKHO OBbITh OYEBHIHBIM TO, UTO
pasIMuHBbIE BapUAHTBHI OCYINECTBIEHUS HACTOALIErO H300pETEeHHs MOTYT OCYLIECTBIATHCS Ha
HpakTHKe Oe3 3THX KOHKPETHBIX MOApOOHOCTEH. B mpyrux ciydasix, U3BECTHbIE CTPYKTYPBI U
YCTPOWCTBA HE OIMHUCHIBAIOTCS HCUEPIIBIBAIOIE MOAPOOHO, YTOOBI HE IOMyCKAaTh H3JIMILIHEH
HEONPENENEHHOCTH, 3aTPYJHECHUs NOHUMAaHUS WM YCJOKHEHMsS BAPUAHTOB OCYILECTBIICHUS
HACTOSIIIETO H300pETeHUSI.

CymHocTh H300peTeHus

[00014] IlpumepHble BapuaHTbI OCYIIECTBJEHHS, OMHCAHHbIE B JAHHOM JOKYMEHTE,
OTHOCATCSI K MacIITaOUPYeMOCTH IO YacTOTe KaJApOB NMPH KOTUPOBAHHMU BUAEO. B BapuaHTte
OCYIIECTBIIEHHsI, CHCT€Ma C MPOLECCOPOM MPHHHUMAET KOAWPOBAHHBIA IOTOK OWTOB,
COIep AL KOJUPOBAHHBIE BHICOKAPHI, TIPH 3TOM OIUH WK OoJiee KOOUPOBAHHBIX KaIpOB
KOJUPYIOTCs Ha MEPBOM 4acTOTE KaApOB M MpPHU MepBOM yrie 3arsopa. IIponeccop npuHumaer
nepBblid (Jar, yKa3bIBaIOIIUKA MPUCYTCTBHE IPYMITbI KOAUPOBAHHBIX KAAPOB, KOTOPBIE TOJIKHBI
NEKOAUPOBATBCST HA BTOPOM 4YACTOTE KAaAPOB M NPH BTOPOM yIji€ 3aTBOPA, OH OCYLIECTBIISIET
JOCTYI U3 KOAMPOBAHHOTO IMOTOKA OMTOB K 3HAYEHUSIM BTOPON YaCTOTHI KJIPOB M BTOPOTO yIia
3aTBOpA JJIsl TPYIIIBI KOAWPOBAHHBIX KaApPOB U (pOpMUPYET AEKOAMPOBAHHBIE KaAPbl HA BTOPOH
4acTOTE KaApPOB U IIPU BTOPOM YTJI€ 3aTBOPA Ha OCHOBE IPYIIbI KOAUPOBAHHBIX KaJpPOB, IEPBOU
4aCTOTHI KaJAPOB, IEPBOrO yIila 3aTBOPa, BTOPOH 4aCTOThI KaAPOB U BTOPOIO yIJa 3aTBOPA.

[00015] Bo BTOpOM BapuaHTe OCYILIECTBIEHUs, JEKOAEP C MPOLIECCOPOM:

- TNPUHMMAaeT KOJUPOBAHHBI MOTOK OWTOB, COAEpIKAIMMH TPYNIbl KOAUPOBAHHBIX
BUJICOKAJPOB, NMPHU 3TOM BCE KOAMPOBAHHBIE BHIEOKAAPBHl B KOAMPOBAHHOM IIOTOKE OWUTOB
KOJMPYIOTCsI HAa MIEPBON 4acTOTE KaIPOB,;

- IpUHUMAET YUCI0 N KOMOMHUPOBAHHBIX KaPOB,

- IPUHUMAET 3HAYEeHHUE JIJIsi 0a30BON YaCTOThI KaIPOB;

- OCYILECTBJIAET NOCTYN K rpynmne u3 N MoCien0BaTeIbHbIX KOAUPOBAHHBIX KapOB, NPU
5TOM 1-blii KOJUPOBAHHBIA KaJp B rpynme u3 N MMocienoBaTeIbHbIX KOJUPOBAHHBIX KaJIPOB, I1e
i=1, 2,.., N, mpencrasisier CpeqHee BIUIOTh IO 1 BXOIHBIX BHIEOKAJAPOB, KOIUPOBAHHBIX B
Kozepe Ha 0a30BOM 4ACTOTE KaJPOB M MPH 1-OM YIJIe 3aTBOPA, HA OCHOBE TEPBOTO yIiia 3aTBOpa
Y NIEPBOM YaCTOTBI KaJAPOB;

- OCYIIECTBIISIET IOCTYI M3 KOAMPOBAHHOIO MOTOKAa OWTOB WIJIM M3 MOJB30BATEIBCKOTO
BBOJA K 3HAQ4YEHHUsIM BTOPOH 4acCTOTHI KaApPOB M BTOPOrO yIjla 3aTBOPA, AJA ACKOAUPOBAHMS
rpynnbl U3 N IOCIENOBATENbHBIX KOJUPOBAHHBIX KaJApPOB HAa BTOPOH 4acTOTE KagpOB U INpHU
BTOPOM YTJIE 3aTBOpA; U

- (opMHpyeT NEKOAMPOBAHHBIE Kaapbl HA BTOPOH YacTOTE KAaApOB U MPU BTOPOM yIJie
3aTBOPA HAa OCHOBE Ipynmbl U3 N MOCIE€N0BaTENbHBIX KOOAUPOBAHHBIX KAaJpPOB, MEPBOU 4aCTOThI

Ka7|pOB, MEPBOTrO yIja 3aTBOPa, BTOPOM YaCTOTHI KaJpOB U BTOPOrO yIjla 3aTBOPA.



[00016] B Tperbem BapuaHTe OCYLIECTBJIEHUS, CTPYKTYpa KOIUPOBAHHOTO BUAEOINOTOKA
COZIEPKUT:

- CEeKIHUI0 KOAMPOBAHHBIX H300paKEHMH, BKIIIOYAIOIIYI0O B ce0s KOAMPOBAaHUE
NIOCJIEZIOBATENbHOCTH BUIEOU300paKeHUI; U

- CeKLMI0 CUTHAJIM3ALUH, BKIIOYAMOIIYIO B €01 KOMUPOBAHUE CIEAYIOIIEro:

- TapaMeTp Ha OCHOBE BPEMEHHOI INKajbl KacaTeJbHO HHTEpBaja CpalOaThIBAHUS
3aTBOPA, YKA3bIBAIOIIUN YNCIIO €ANHULl BPEMEHH, IPOXONALINX 34 OAHY CEKYHIY;

- TapameTp Ha OCHOBE TAKTOB CHHXPOCHTHAJNa KacaTeJbHO HMHTepBaja cpabaThIBaHUS
3aTBOpPA, YKA3bIBAIOLIUI YHCIIO €IMHHULl BPEMEHM CHHXPOCHrHAJa, paboTaroIero Ha 4acToTre
napamerpa Ha OCHOBE BPEMEHHOM IIKaJIbl KACATEIbHO HHTEPBAJIa CpadaThIBAHUS 3aTBOPA,

- IPU 5TOM TIapaMeTp Ha OCHOBE TAKTOB CHHXPOCHTHAJIA KacaTeJIbHO HWHTEpBasia
cpabaTbIBaHMsI 3aTBOPA, NEJICHHBIH Ha MapaMeTp Ha OCHOBE BPEMEHHOH MIKAJIbI KacaTeIbHO
UHTEpBasia cpadaThIBAHUS 3aTBOPA, YKA3BIBAET 3HAYCHUE NITUTEIbHOCTH YKCIIO3HULINH,

- ¢nar QIUTENPHOCTH WHTEpBaia cpabaThIBaHUS 3aTBOPA, YKA3bIBAIOINUI TO, SIBJISETCS
Wi HeT WH(OpMAIUs IJIUTEIBHOCTH SKCMO3MLUUN (PUKCUPOBAHHON U1 BCEX BPEMEHHBIX
MIOJICJIOEB B CEKIIMH KOAMPOBAHHBIX M300paKEeHUI; U

- ecnu (¢rar IIMTENbHOCTH HWHTEpBajia CpaOaThIBAaHUS 3aTBOPA YKa3bIBAeT TO, HYTO
uHpOpPMaLUS UIUTENIBHOCTH 3KCIIO3ULUH SIBJIAETCS (PUKCUPOBAHHOM, TO JI€KOIAMPOBAHHAS
BEPCHUs TOCIENOBATEIbHOCTH BUACOM300pXKEHUN JUIsI BCEX BPEMEHHBIX MOJCIOEB B CEKLUHU
KOIMPOBAaHHBIX ~ HM300paKEHWH  NEKOJUPYETCS  IMOCPENCTBOM  BBIYHMCICHHUS  3HAUSHHS
JUTUTENIbHOCTH SKCIIO3UIMA Ha OCHOBE IapaMeTpa Ha OCHOBE BPEMEHHOH INKajbl KacaTeIbHO
UHTEpBaJla cpadaThIBAHUS 3aTBOPA M MapaMeTpa Ha OCHOBE TAKTOB CHHXPOCHTHAJIa KacaTeIbHO
UHTEepBasa cpadaThIBaHUS 3aTBOPA, HHAYE:

- CeKLUsI CHUTHAJIM3ALMM BKJIOUaeT B cebs onuH wian Oojiee MAacCHBOB IapaMeTPOB
NOACIOS, TpPHU 3TOM 3HAUEHHWs B OJNHOM MWiIM Oojiee MAacCHBOB IAPaMETPOB MOZICIOS,
KOMOVMHHUPOBAHHbIE C MapaMeTPOM Ha OCHOBE BPEMEHHOH INKaJibl KacaTebHO HWHTEpBalia
cpabaTbIBaHUsI 3aTBOPA, HCIOJB3YIOTCS AJISI TOTO, 4TOOBI BBIMUCIATH I KaXIOTO MOICIHOS
COOTBETCTBYIOLIEE 3HAUEHUE JJIUTEIbHOCTH SKCIO3UIMM B TOACIOE JUISI OTOOpaXKeHHs
JIEKOJUPOBAHHON BEPCUU BPEMEHHOT'O TIOACIIOS MOCIEIOBATEIBHOCTH BUACON300pAXKEHUH.

IIpumepmnuwiii konseiiep 0Opabomxu OOCmMAsKU 8UOEO

[00017] @wur. 1 wmroCTpUpPYeT MPUMEPHBIH MPOLIECC TPaIULMOHHOrO KoHBeiiepa (100)
IOCTaBKH BHZAEO, MOKA3BIBAIOLIMHA pa3jMYHble CTaJWM OT BHUIEO3aXBaTa A0 OTOOpakeHUs
BuneokoHTeHTa. IlocnenosarenbHocTh BUuneokaapos (102) 3axBareiBaercs win GopMupyercs
ucrions3oBanueM Onoka (105) ¢opmuposanus wuzobpaxkenuii. Bupeokaaper (102) moryt
3axBaThIBaThCsl B LUbpoBol (opme (Hampumep, NOCPEACTBOM LUPPOBOH Kamephl) WIH
(opMHpPOBATLCS MOCPENCTBOM KOMITBIOTEPA (HAIpPUMEp, € HCIOJIb30BAHUEM KOMIIBIOTEPHOM
aHMMAaIMH), 4TOOBI MpenocTaBiATh BuaeonaHuble (107). AnprepHaTtuBHO, BHIeokanpsl (102)
MOTYT 3aXBaTbIBaThCsl HA IUIEHKE MOCPEICTBOM IUIEHOUHOW Kamepsl. [lneHka mpeoOpasyercs B
udposoii popmar, uToOsl mpenoctaBisATh BUaeonaHHele (107). B mpousBoacTBeHHOH (ase

(110), Buneonmannele (107) pemakTHPYIOTCs, YTOOBI TPEAOCTABIATH IPOU3BOACTBEHHBIN



Buaeonotok (112).

[00018] Buneomanubie npou3BOACTBEHHOro Mmotoka (112) 3aTemM mpemoCTaBISIFOTCS B
npoueccop B Omoke (115) st KOMIIOHOBOYHOTO BHUIEOMOHTaka. KOMIOHOBOUHBIIMA
BUIEOMOHTaX B Oyoke (115) moker BkIOUaTh B ceOsl peryJupoBaHHE M MOIU(UKALHIO
LIBETOB WJIM SIPKOCTH B KOHKPETHBIX O0JNAcTAX W300pakeHHs, YTOObI IOBBINATH Ka4eCTBO
N300pakeHNH WM TOCTUraTh KOHKPETHOI'O BHELIHErO BU/A Ui H300pakeHHsI B COOTBETCTBUH C
TBOpPYECKMM HaMepeHHeM CcO37aTeisi BUAEO. OJTO HHOIZA Has3blBaeTcs  "I[BETOBOU
cuHXpoHM3aumen" uin "uBerokoppekmuen”. Jlpyroe penakTupoBaHHe (Hampumep, BbIOOp H
yIOpsiIOUeHHe CLeH, oOpe3ka n300paxeHus, 100aBICHHE MAIIMHOTEHEPUPYEMbIX BH3YaJIbHBIX
cnetpPEeKToB, YIpaBIeHHE APOKAHUEM WU Pa3MBITOCTBIO, YIPABJIEHHE YaCTOTOH KaapOB U
T.J.) MOKET BBIOJHATHCS B Oyioke (115), uToOBI maBaTh B pe3ysibTaTe OKOHYATEbHYI BEPCHIO
(117) nmpoumsBomcTBa jnsi  pacnpoctpaneHus. B xome kommonoBku  (115)  Buzeo,
BUACOM300paKEHHsT TPOCMATPHUBAIOTC Ha ornopHoM nuctuiee (125). ITocie kommonosku (115)
BUZEO, BHIEOHaHHbIE KOHeuHoro mnpousBoxacTBa (117) moryr mocraBnsatecst B Onok (120)
KOIMPOBAHMs JUII JOCTAaBKHM B HHUCXOASIIEM HAIpPABICHUU B YCTPOICTBA JEKOAMPOBAHUS H
BOCIIPOM3BENCHUS, TaKW€ KaK TEJIeBU3MOHHbIE NPUEMHHUKH, aOOHEHTCKHE MPUCTABKH,
KUHOTEATphl U T.I. B HEKOTOpBIX BapuaHTax ocyiuecTBieHus, 0ok (120) konupoBaHHUsT MOKET
BKJIFOYAaTh B ceOs ayAMo- U BHUICOKOAEPHI, TaKWe KaK ayJuo- U BHICOKOIEPHI, 3aJaHHbIE
nocpencrsoM ATSC, DVB, DVD, Blu-Ray u npyrux ¢opmaros nocraBku, 4ro0bl GOpMHUPOBATH
KomupoBaHHBI MoToK (122) O6uroB. B mpuemHOM ycTpoiicTBe, KOAMpPOBaHHBIM moTok (122)
ouroB nexkomupyercsa mnocpenctsoM moayis (130) mexkomaupoBaHus, 4TOOBI (HOPMHPOBATH
nexonupoBaHHbI  curHan  (132), mpenacTaBiaArOIIMNA  MAGHTUYHYIO  WIHM  XOPOIIYIO
anmnpokcumanuio curtana (117). IlpuemHoe ycTpoHCTBO MOXKET NMPHUCOENUHATHCS K LIENEBOMY
aucrero (140), KOTopbIi MOXKET UMETh COBEPIIEHHO APYrHe XapakTepPUCTUKHU M0 CPABHEHHIO C
onopubM nucmieeM (125). B stom ciyuae, Onok (135) ynpaBneHust oToOpaskeHHEM MOXKET
UCTIOJIB30BATHCS JJISI TOTO, YTOOBI MPUBSI3bIBATH TUHAMUYECKHI JHUANAa30H JEKOIUPOBAHHOIO
curHasna (132) k xapakrtepuctukam 1eneBoro nucruiess (140) mocpenctBom (GopMHpPOBaHUS
CUTHaJa, MPUBS3aHHOTrO K aucrero (137).

Macwmabdupyemoe xooupoeanue

[00019] Macurabupyemoe KOTUPOBaHUE YK€ COCTABISIET YacTh Psifia YMCHa CTAHIAPTOB
komgupoBaHusi Bugeo, Takux kak MPEG-2, AVC u HEVC. B BapuaHTax OCYIIECTBICHHS 3TOTO
n3o0pereHus,  MacmTabupyemMoe  KOOUPOBAHME  PACIIMPSIETCs,  YTOOBI  TOBBILATH
NPOM3BOIUTENBHOCTh U THOKOCTh, B YaCTHOCTH, MOCKONBKY OHO oTHocutcs kK HDR-koHTEeHTY
OY€Hb BBICOKOTO Pa3pELICHHUS.

[00020] ITpu ucmonp30BaHUY B JAHHOM JOKYMEHTE, TEPMHH "yroJi 3aTBopa’ o0o3Ha4aeT
peryJInpyeMyro HacTpOHKY 3aTBOpa, KOTOpas yIpamisieT MPONopUHel BPEMEHH, KOTaa IUIEHKa
SKCIIOHHPYETCS Ha CBETY B TEUEHHE KaKAOro KaJpoBOro MHTepBaia. Hampumep, B BapuaHTe

OCYHICCTBJICHUSA !
yaon 3ameopa 8pemMs IKCAOIUYUL

360 kadpossill uwmepean ( 1 )



[00021] TepMuH NPOUCXOAUT U3 YHACJIEJOBAHHBIX MEXAHMUYECKUX BPAILAIOLIUXCS
3aTBOPOB, TEM HE MEHee, COBpPEMEHHbIE LIU(POBbIE KaMepbl TAKXKe MOTYT PEryJHpOBaTh CBOMH
3aTBOp 3JeKTpOHHO. KnHeMarorpadgucTbl MOTyT HCIONB30BaTh YroJ 3aTBOPA Ul TOTO, YTOOBI
YIPAaBIATh BEIUYUHONW PAa3MBITOCTH WJIM APOXKAHMS NPHU JBUKEHUM, KOTOpasl 3alMChIBAETCS B
KaxnoM kazape. Creayer OTMETUTD, YTO BMECTO HCIIOJIb30BAHUS "BPEMEHH 3KCIIO3ULIUHU" MOKHO
TaK)K€ MWCIOJb30BaTh AJbTEPHATUBHBIE TEPMMHBI, Takue KakK "JUIUTENBHOCTb 3KCHO3ULIUH",
"HHTEpBaN cpabaThIBaHMs 3aTBOpA" M "CKOPOCTh cpabaThIBaHUs 3aTBOpPA". AHAJIOIMYHO, BMECTO
HCIIOJIB30BAHUS "KaJ{pOBOr0 MHTEpPBaja" MOXKHO HCIOJIB30BaTh TEPMUH "IJIUTENBHOCTD Kaapa'.
ANBTEpPHATUBHO, MOKHO 3aMEHATh "KaipoBblii MHTepBan"' Ha "l/4acrora kanpos". 3HaueHue
BPEMEHM HKCIIO3ULMU TUIMYHO MEHbIIE WM PAaBHO IJIMTENbHOCTH Kanapa. Hampumep, yron
3aTBopa B 180 rpanycoB ykas3blBaeT TO, YTO BpeMs SKCIO3ULHMHU COCTABJSET TMOJIOBUHY
JJIUTENbHOCTU Kajpa. B HEKOTOphIX cHUTyalusx, BpeMsl OSKCIO3ULIMHU MOXKET IPeBbILIATh
JJIUTENbHOCTD KaJpa KOAMPOBAHHOTO BUAEO, HApUMeEp, KOTJa YacTOTa KOJUPOBAHHBIX KaJApOB
cocraBnsier 120 kaapoB/Cc, W HYaCTOTa KAJAPOB AaCCOLMUPOBAHHOTO BUJCOKOHTEHTA [0
KOZIMPOBaHUs U 0TOOpaskeHHs cocTansieT 60 Kampos/c.

[00022] PaccmoTpum, Ge3 OrpaHUYEHUs], BAPHAHT OCYLIECTBICHHUS, B KOTOPOM MCXOIHBIH
KOHTEHT CHHMaeTrcsi (wiu (GOpMHUpPYeTCs) Ha HCXONHOW dacToTe Kaapos (Hampumep, 120
Kanpos/c) ¢ yriom 3atBopa B 360 rpanmycos. Ilocie 3TOro, B MPUEMHOM YCTPOWCTBE, MOXKHO
BBIMOJHATE PEHIEPUHI BHJEOBBIBOJA HA MHOJXKECTBE 4YacTOT KaJpOB, PaBHBIX WM HUXKeE
HCXOJTHOW YaCTOThI KaApPOB, MOCPEACTBOM OOOCHOBAHHOM KOMOMHAIIMM HCXOIHBIX KaJpoOB,
HampuMep, MOCPEACTBOM YCPEAHEHHs WM APYTHX H3BECTHBIX B JAaHHOW OOJACTH TEXHHUKH
onepaLui.

[00023] TIlpouecc KOMOWHUPOBAHHSI MOKET BBINOJNHATBCS C  HEJIUHEHHBIMH
KOZIUPOBAaHHBIMU CHTHaJaMHu (Harmpumep, ¢ ucrnonb3oBanueMm rammbel, PQ wmu HLG), HO
Haujyullee KadeCTBO HM300pa’keHHMH IOJydaeTcs IOCPENCTBOM KOMOWMHMPOBAHMS KagpOB B
00J1acTh IMHEHHOTO CBeTa CHavalsa, nMpeoOpa3oBaHUsl HEJTMHEHHBIX KOAMPOBAHHBIX CUTHAJIOB B
NPEACTABJICHUS C TOMOLIBKD  JIMHEHHOTrO CBeTa TOCJIE  OTOro, KOMOHHHUPOBAHUS
npeoOpa3oBaHHBIX KAJAPOB U B 3aBEPLICHHE MOBTOPHOI'O KOAMPOBAHUS BBIBOJA C HEJMHEHHOM
nepenarouyHor (QyHKOHEH. DTOT Mpolecc MpenocTaBisieT Ooee TOYHOE MOIEIUPOBAHUE
(U3NIECKOI SKCIIO3UIMH KaMepbl, 4eM KOMOMHHPOBAHNE B HEJTMHEHHON 00JIACTH.

[00024] B obmux yepTax, mpouecc KOMOMHUPOBAHHS KaIPOB MOXKET OBITh BBIPAXKATHCS C
TOYKH 3PEHUs] UCXOAHOIN 4acTOThI KaJpoB, 1IeIeBOM YacTOThI KaJpOB, LIEJEeBOro yIia 3aTBopa U
YHCIa KaJpOoB, KOTOPBIE TOJKHBI KOMOMHUPOBATHCS, CIEAYIOLIUM 00pa3oM:

n_frames=(target_shutter_angle/360)*(original_frame_rate/target_frame_rate), (2)

YTO SIBJISIETCS] SKBUBAJIEHTHBIM CIIEAYIOLIEMY:

target_shutter_angle=360*n_frames*(target_frame_rate/original_frame_rate), (3)
rae n_frames sBisiercs 4HCIOM KOMOWHHUPOBAHHBIX KajpoB, original frame rate sBisiercs
4aCTOTOM KaJpOB MCXOIHOIO KOHTEHTA, target frame_rate siBisieTCs 4aCTOTOMN KaJpoB, KOTOPBIE
JOJIKHBI MOJTrOTaBINBATHCS MOCPEACTBOM peHzepHuHra (roe

target frame rate<original frame rate), u target_shutter angle yka3piBaeT BenmuuuHy TpedOyemoii



Pa3MBITOCTH TIpH ABIDKEHHH. B 3TOM mpuMmepe, MakcumalibHOe 3HaueHue target shutter angle
cocrasisieT 360 rpagycoB M COOTBETCTBYET MAaKCUMAJIBHOW Pa3MbITOCTH IPU IBHXKECHHH.
MunumanbHOe 3HAa4YCHUE target shutter angle MOJKET BBIPAXKATbCA Kak
360*(target frame rate/original frame rate) u COOTBETCTBYeT MUHHUMAJBHOW Pa3MBITOCTH MPHU
IBYDKEHHH. MaxkcumanbHOe 3HaYeHHE n_frames MOJKET BBIPA’KAThCS KaK
(original frame rate/target frame rate). 3nauenus target frame rate u target shutter angle
JOJDKHBI BBIOMpPAThCS TaKUM 00pa3oM, 4YTO 3HaudeHue n_frames sIBISIETCS HEHYJIEBBIM LEJbIM
YHCIIOM.

[00025] B wacTHOM ciydae, B KOTOPOM HMCXOJHAsl 4acTOTa KaapoB cocTasisier 120
KanapoB/c, ypaBHeHUE (2) MOXKET MEPe3anuChIBATHCS CIEAYIOIUM 00pa3oM:

n_frames=target_shutter_angle/(3*target_frame_rate), (4)

YTO SIBJISIETCS] SKBUBAJICHTHBIM CJICAYIOLIEMY:

target_shutter_angle=3*n_frames*target_frame_rate. (5)

Bs3aumocssizu Mexxny 3HadeHusiMu target frame rate, n_frames u target shutter angle
nokasaHbl B Tabmmue 1 s ciydas original frame rate=120 kanmpos/c. B tabmume 1, "NA"
YKa3bIBa€T TO, YTO COOTBETCTBYIOLIAas KOMOHMHAIMS LEJIEBOH YacTOThl KaapoOB W YHCIA
KOMOWHHPOBAHHBIX Ka/IPOB HE Pa3peraercs.

Tabmuua 1. B3anMocBsA3b 1eNeBOH YaCTOThI KaIPOB, YHCIa KOMOMHUPOBAHHBIX KapOB U

L[EJIEBOTO YIJIa 3aTBOPA, ISl UCXOIHOM YacTOTHI KanapoB B 120 kaapos/c.

Llenesas Uncao KOMOMHUPOBAHHBIX KaIpOB

4acToTa 5 4 3 2 1
KaJpoB

(kaxp/c) I{enesoii yros 3arBopa (rpagychl)

24 360 288 216 144 72
30 NA 360 270 180 90
40 NA NA 360 240 120
60 NA NA NA 360 180

[00026] @ur. 2 WUOCTPUPYET NPUMEPHBIA  MpoOLEecC  KOMOMHHUPOBAHHUS
NIOCJIEIOBATENbHBIX UCXOIHBIX KaAPOB, YTOOBI BBIMIOJHATD PEHAEPHUHT LIEJIEBON YaCTOThI KaJAPOB
IpU LEeJNeBOM yrie 3aTBOpa COrJacHO BapuaHTy ocyinecTBieHus. C y4eToM BXOIHOM
nocnenosatebHOCTH (205) mpu 120 kampos/c u mpu yrie 3arBopa B 360 rpamycos, mporecc
¢dbopMupyeT BBIXOOHYIO BUAEONOCIeN0BaTeNbHOCTD (210) mpu 24 kagpax/c u mpH yriie 3aTBOpa B
216 rpagycoB MOCPEACTBOM KOMOWHHMPOBAaHUSI TPEX BXOAHBIX KaJpoB B Habope U3 MATH
NOCJIEIOBATENbHBIX ~ KaApoB (HampuMep, TEpPBBIX TPEX IOCIENOBATEIbHBIX KaApPOB) M
orOpaceiBaHust ABYX Apyrux. Cienyer OTMETUTbh, YTO B HEKOTOPBIX BapUAHTaX OCYIIECTBICHUS,
BbIxogHOH kagp 01 (210) moker GOpMHPOBATBCA IMOCPENCTBOM  KOMOMHHMPOBAHUS
ANIbTEPHATHBHBIX BXOAHBIX KanpoB (205), Takux kak kaapwl 1, 3 u 5 nmm kaaper 2, 4 u S u T.11;
TEM HE MeHee, MPEAIOoaraercs, 4YTo KOMOMHHPOBAaHHE IOCIIEIOBATENbHBIX KaJIpOB JOJDKHO

AaBaTh B PE3YJIbTATC BUACOBBIBO JIYHULICT'O KAY€CTBA.



[00027] XenatenbHO NOAAEPKUBATH HMCXONHBIM KOHTEHT C MEPEMEHHON 4YacTOTOMU
KaJ[pOB, HAIPUMEP, C TEM YTOOBI YIIPABIATh XYIOKECTBEHHBIM M CTHIINCTHUECKUM 3(dexTom.
Taxxke >kenaTenpHO, €CIM IEepPeMEHHas BXOJAHAs 4YacTOTa KaJpOB MCXOJHOTO KOHTEHTa
NaKeTUpyercs B "KOHTelHepe", KOTOpbIi HMeeT (PUKCHPOBAHHYIO YacTOTY KaJpoOB, UYTOOBI
yIpolaTh MPOU3BOACTBO, OOMEH M pacmpoCTpaHeHHWEe KOHTeHTa. B  kauecTBe mpumepa,
NPEACTABIISIIOTCST TPU BapUaHTa OCYLIECTBJIEHUA B OTHOUIEHMM TOIO, KakK IPEACTaBIATbH
BUJICOZIAHHBIE C TEPEMEHHOH 4YacTOTOH KaJpoB B KOHTeiiHepe misi (PUKCHPOBAHHOW YaCTOTBHI
KaapoB. [y neneil sscHOCTH U 0e3 OrpaHUYEHUs], HUXKETIPUBEASHHbBIE OMHCAHUS MCIOJB3YIOT
KOHTeHHep Uit (UKCHUpoBaHHBIX 120 KaapoB/C, HO MOIXOABI MOTYT JIETKO PACLIMPSITBCS Ha
KOHTEHHEp JI allbTEPHATUBHOMN YaCTOTBI KaApPOB.

Llepeurit sapuanm ocyujecmeneniist (nepemeHHas 4acmoma Kaopos)

[00028] IlepBblii BapHaHT OCYIIECTBJIEHHS MPEACTABIAET COOOW SIBHOE ONHCAHUE
NePEMEHHON (HEMOCTOSIHHOM) YacTOThl KaJApPOB HMCXONHOTO KOHTEHTA, MAaKETHPOBAHHOTO B
KOHTelHepe, MMEIIeM I[IOCTOSHHYI0 4YacToTy KaapoB. Hampumep, HMCXOOHBIM KOHTEHT,
KOTOPBII UMEET PA3JINIHYI0 CKOPOCTh KaapoB, ckaxeM, B 24, 30, 40, 60 wiu 120 xagpos/c, nis
Pa3JMUHBbIX CLIEH, MOXET MNaKeTUPOBAaTbCS B KOHTEHHepe, MMEIOLEM IOCTOSHHYK YacTOTy
kagpoB B 120 kagpos/c. CornacHO 3TOMYy TNpPUMEPY, KaXAblii BXOTHOW Kaap MOXKET
nyomupoBateest S, 4, 3, 2 unmu 1 pa3, 4ToObI MakeTHPOBaTh €ro B oOmmii koHTeitHep st 120
KaapoB/c.

[00029] ®ur. 3 wuUIOCTPUPYET NPUMEP BXOAHON BUIEONOCIEAOBATEIBHOCTU A C
NEPEMEHHON 4YacTOTON KajpoOB U IMEPEMEHHBIM YIJIOM 3aTBOpa, KOTOpas NpPEACTaBIsETCS B
KOZIUPOBAaHHOM TMOTOKe B OuTOB ¢ (pukcupoBaHHON 4acTOTON KaapoB. 3aTeM, B JEKOnEpe
JeKOiep BOCCTAHABJIMBAET BBIXOAHYIO BuaeonocienosaTeabHocTh C Ha TpeOyemoil yacToTe
KaJpOB U IpU TpeOyeMOM yIJie 3aTBOPA, KOTOPbIE MOTYT U3MEHSIThCS B 3aBUCUMOCTH OT CLIEHBI.
Hanpumep, kak nponJuIFOCTpUPOBaHO HA Gur. 3, 4ToObI KOHCTPYHUPOBATH MOCIEA0BATEIBHOCTD
B, HekoTopble BXOIHBIE Kaapbl AYOJUPYIOTCS, HEKOTOpbIE KOIMPYIOTCS Kak ecTh (0e3
OyONupoBaHMsi), a HEKOTOpbIE KOMHUPYIOTCS 4YeTbIpe pasza. 3areM, 4YTOObl KOHCTPYHPOBATH
nocienosateibHOCTb C, MO0 kaap u3 Kaxxkaoro Habopa AyOMpOBaHHBIX KaJpOB BHIOUPAETCS,
9yT00BI (POPMUPOBATH BBIXOAHBIE Kb, COBMANAIOIINE C UCXOMHON YaCTOTON KaapOB M yIiIOM
3aTBOpA.

[00030] B sTOM BapuaHTe OCYLIECTBJICHHs, METAaJaHHbIC BCTABJIIOTCS B MOTOK OWUTOB
IUIsE TOTO, YTOOBI YyKa3blBaTh HCXOAHYKO (0a30BYI0) HACTOTy KaApOB M Yroj 3aTBopa.
MeranaHHble MOTYT NEpeNaBaThbCsl ¢ UCIOJb30BAHHEM BBICOKOYPOBHEBOIO CHMHTAKCHCA, TAKOTO
Kak Habop mapameTpoB mocienoBatenbHocTH (SPS), Habop mapamerpos m3oOpaskenusi (PPS),
3aroJIOBOK CEPUH TMOCIIENOBATENbHBIX MAKPOOJIOKOB WIIM TPYIIITBI MO3AMYHBIX (PParMEHTOB U T.II.
IIpucyTcTBHE MeTamaHHBIX O0ECIEUnBAET BO3MOXKHOCTH KOZEpaM U JEeKOJepaM BBIMNOJHATH
noJie3Hble (PYHKIUH, K IPUMEDY:

a) Konep Moxer wrHopupoBaTh AyOJIMpPOBAaHHBIE KaApbl, 32 CUET 3TOrO YBEIMYUBAS
CKOpPOCTh KOAMPOBaHHUSA M yrpornas oopaborky. Hampumep, Bce earHMUIBI 1epeBa KOIUPOBAHHS

(CTU) B nyOnupoBaHHBIX Kaapax MOTYT KOAUPOBATHCS C UCTIOIB30BAHHUEM PEKHMMA MPOIYCKa U



onopHoro uHuaekca 0 B cnucke O OMOPHBIX KaApOB, KOTOPBIM CChUIAETCS HA JEKOAUPOBAHHBIN
KaJp, U3 KOTOPOTO KOMUPYIOTCS 1yOIMPOBAaHHBIE KAAPHI.

b) Hdexonep MokeT 0OXOAUTH NEKOAMPOBAHKE AYOJUPOBAHHBIX KaIpOB, 3a CUET HTOTO
ynpomasi oopaborky. Hanpumep, MeranaHHble B MOTOKE OUTOB MOT'YT yKa3blBaTh TO, YTO Kaap
npencTaBisieT COOOH KOMUIO paHee MAEKOIUPOBAHHOTO Kaapa, KOTOPbIH HEKOAEP MOKET
BOCIIPOM3BOANTH ITOCPEACTBOM KONTUPOBAaHUS U 0€3 AeKOANPOBAHUS HOBOTO Kazpa.

c) YCTpOHCTBO BOCHPOU3BEACHUS MOXKET ONTHMHU3HUPOBATH HHUCXOAAIIYI0 00paboTKy
MOCPEICTBOM yKa3aHusi 0a30BOM YacTOThI KaapOB, HAMpPUMEpP, MOCPEICTBOM PEryJUPOBAHHS
AJITOPUTMOB NMPeoOpPa30BaHUs YACTOTHI KAJPOB MM YMEHbLICHHS YPOBHS LIyMa.

[00031] DrToT BapWaHT OCYLIECTBJIIEHUS OOECIEUNBAET BO3MOXKHOCTh KOHEYHOMY
NOJIb30BATENI0 TPOCMATPUBATh TOATOTOBJICHHBIH MOCPEICTBOM pPEHIEPUHTa KOHTEHT Ha
94acTOTaX KaJpOB, HAMEYEHHBIX CO3/IATENIIMH KOHTEHTA. JTOT BAPUAHT OCYIIECTBJICHHUS HE
NPEAOCTABIsIET OOPATHYHD COBMECTUMOCTb C YCTPOHCTBAMH, KOTOpBIE HE MOINEPKUBAIOT
94acTOTy KaapOB KOHTEeHHepa, Hanpumep, 120 kaxpos/c.

[00032] Tabmuubl 2 1 3 WLTIOCTPUPYIOT NMPUMEPHBIH CHHTAKCHUC MEPBUYHON OaWTOBOI
nocnenoBatenbHOCTH naHHbIX (RBSB) nmns HaGopa mapameTpoB MOCHENOBATEIBHOCTH H
3aroJioBKa rpyIIibl MO3aUYHBIX (PParMEHTOB, B KOTOPOM MPEINIOKEHHBIE HOBbIE CHHTAKCUYECKHE
3JIEMEHTBl  TPOWJUIIOCTPUPOBAHBI  BbIIENEeHHbIM  mpudTtomM.  OCTaBIMICA  CHHTAKCHUC
COOTBETCTBYET CHHTAKCUCY B TPENJIOKEHHOH crielu(uKkanuy yHUBEPCAIBHOIO BHUIEOKOIEKA
(VVC) (ccputounsriit matepuai [2]).

[00033] B kauectBe mpumepa, B SPS (cMm. Tabmuny 2), MOKHO 700aBJSITE (uiar AJist TOTO,
4TOOBI 00ECIIEeUNBaTh MEPEMEHHYIO YaCTOTY KaJpOB.

sps_vir_enabled flag, paBHBII I,  yxkaseiBaer  TO, YTO  KOAUPOBAHHAs
BuzaeonocienosaTenbHOCTh (CVS) MoxeT conepkaTb KOHTEHT C MEPEMEHHON 4acTOTOH KaapoB.;
sps_vir_enabled flag, pasnsbiii O, ykassiBaet T0, uTo CVS comepkKUT KOHTEHT ¢ (PUKCUPOBAHHOM
4aCTOTOM KaJIpOB.

B tile_group_header() (cm. Tabnuny 3):

tile_group_vrf_info_present flag, paBubili 1, yka3blBaeT TO, YTO CHHTaKCHUYECKHE
snemeHThl tile_group_true fr, wu tile group_shutterangle mnpUCYTCTBYIOT B CHHTAKCHCE;
tile_group_vrf_info_present flag, pasubiii 0, yka3bIBaeT TO, YTO CHHTAKCHYECKHE BJIEMEHTbI
tile_group_true_fr, wu tile_group_shutterangle He mpucyrcTByroT B cuHTakcuce. Korna
tile group vrf info present flag He mpuUCYTCTBYET, OH IOTUYECKU BHIBOAUTCS PaBHBIM 0.

tile_group true fr yka3piBaeT HCTUHHYIO YaCTOTY KapOB BHICOJAHHBIX, IEPEHOCHMBIX B
5TOM MOTOKE OUTOB.

tile_group shutterangle yka3piBaeT yrox 3arBopa, COOTBETCTBYIOIIUN UCTUHHOW 4acTOTE
KaJpOB BHIEOAHHBIX, IEPEHOCUMBIX B 3TOM MTOTOKE OUTOB.

tile group skip flag, paBnbIli 1, ykasplBaeT TO, YTO TEKylIas TPymHra MO3AUYHBIX
(parMeHTOB KOMHMPYETCsl U3 APYroil rpymmbsl Mo3anyHbIX (parmeHTtos; tile group skip flag,
paBHbII 0, yKa3bIBae€T TO, YTO TEKyIlas IPYyMNa MO3AaHUYHBIX (ParMEHTOB HE KOIUPYETCS U3

APYTOH IPyIIbl MO3aUYHBIX (PPArMEHTOB.
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tile_group copy pic order cnt Isb  yka3piBaeT HOMEp B TOCJEIOBATEIBHOCTHU
n3o0paxkennii mo moxayno MaxPicOrderCntLsb st paHee neKOIMPOBAHHOTO H300pa)KEHUS,
KOTOpOe TeKyllee M300pakeHHe KONUpyeT OT MOMeHTa, korna tile group skip flag 3anmaercs
paBHBIM 1.

Tabmuna 2. Ilpumepnsiii RBSP-cunTakcuc HaOopa mnapameTpoB [Ajisi KOHTEHTA C

NIEPEMEHHON 4acTOTOH KapOB

seq_parameter_set_rbsp() { Heckpunrop
sps_max_sub_layers_minus] u(3)
sps_reserved_zero_Sbits u(d)

profile_tier_level(sps_max_sub_layers_minus])

sps_seq_parameter_set_id ue(v)
sps_vir_enabled_flag u(l)
sps_extension_flag u(l)

if(sps_extension_flag)

while(more_rbsp_data())

sps_extension_data_flag u(l)

rbsp_trailing_bits()
}

Tabmuma 3. Tlpumep CHHTaKcHca 3aroJIOBKOB TPYII MO3aWYHbIX (ParMEHTOB C

MOAJIEPKKON KOHTEHTA C MEPEMEHHON 4aCTOTOH KaJapOB
tile_group_header() { Jeckpunrop

tile_group_pic_parameter_set_id ue(v)

if(NumTilesInPic>1) {

tile_group_address u(v)
num_tiles_in_tile_group_minusl ue(v)
}

tile_group_type ue(v)
tile_group_pic_order_cnt_Isb u(v)

if(sps_vir_enabled_flag) {

tile_group_vfr_info_present_flag u(l)

if(tile_group_vfr_info_present_flag) {

tile_group_true_fr u(9)

tile_group_shutterangle u(9)
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}
tile_group_skip_flag u(1)

}
if(tile_group_skip_flag)

tile_group_copy_pic_order_cnt_Isb u(v)

else{

ALL OTHER TILE_GROUP_SYNTAX
}

if(num_tiles_in_tile group_minus1>0) {

offset_len_minusl ue(v)

for(i=0; i<num_tiles_in_tile_group_minus1; i++)

entry_point_offset_minus1[i] u(v)

}
byte_alignment()

}

Bmopoii eapuanm ocywecmenenus: konmetinep 01 QUKCUPOBAHHOT YACMOMbI KAOPOS

[00034] Bropoil BapuaHT OCYLIECTBJIEHUs NMPEAOCTABIsIET BAPUAHT WCIIOJB30BAHUS, B
KOTOPOM PEHAEPHHT UCXOJHOIO KOHTEHTA, MMEIOIIEero (PUKCUPOBAHHYIO YacTOTY KaApPOB M YTOJ
3aTBOpA, MOXKET BBINNOJHATHCS MOCPEACTBOM JIEKOZEepa Ha ajJbTEepPHATUBHOHN 4acTOTE KaJpoB U
IIpU MEPEMEHHOM MOJEIHUPOBAHHOM YIUIE 3aTBOpPA, K IPUMEPY, KaK INPOMJUIIOCTPUPOBAHO HA
¢ur. 2. Hanpumep, B cilyyae eciii UCXOAHBIA KOHTEHT UMEeT 4acTOTy Kaapos B 120 kaapos/c u
yroxn 3arBopa B 360 rpamycoB (4To O3Ha4aeT TO, YTO 3aTBOP SIBJISIETCS] OTKPBITHIM B TE€UCHUE
1/120 cexkyHzbl), AeKOAEP MOKET BBIMOJHITh PEHAEPUHT HECKOJBKUX YaCTOT KaJAPOB, KOTOpPbIE
MeHbIne win paBHbl 120 kagpam/c. Hanpumep, kak onucano B Tabdmuue 1, 4ToObl JeKOTUpOBaTh
24 kazapa/c ¢ MOIETUPOBAHHBIM yIJIOM 3aTBopa B 216 TrpagycoB, OEKOAEpP MOMKET
KOMOWMHHUPOBATh TPU IEKOJUPOBAHHBIX Kaapa M oToOpaxarb npu 24 kaapax/c. Tabmwmuma 4
noapoOHO OCHOBBIBaeTCs Ha Tabmume 1 U MIUTIOCTPUPYET TO, KAK KOMOMHHPOBAThH PA3JINYHbIC
YHCIa KOAUPOBAHHBIX KAaJPOB, YTOOBI BBITIOJIHATD PEHACPUHI HA BBIXOAHBIX LEJIEBBIX YAaCTOTAaX
KaApoB U mpH TpeOyeMbIX LEeNeBbIX yriax 3arBopa. KoMOMHHMpOBaHHE KagpoOB MOXKET
BBITOJIHATBECST MOCPEACTBOM IIPOCTOIO YCPEAHEHMsI MHMKCENOB, IOCPENCTBOM B3BELIEHHOTO
yCpeIHEHHs TUKCENOB, IPU KOTOPOM MHUKCEIaM U3 ONpeAesIeHHOrO Kaipa MOTYT IIPUCBaUBaThCs
Oonpire BecoBble KO3(M(UIMEHTHI, YeM IHKCENaM APYTUX KaJpoB, U CyMMa BCEX BECOBBIX
K03 PHULIMEHTOB CYyMMHUpYETCsl KaK €IMHUIA, JTUOO OCPEACTBOM APYTHX CXEM MHTEPITOJSLINH C
dunbpTpanueli, U3BECTHBIX B JAaHHOH oOmactu TexHuku. B tabmume 4, ¢ynkuus Ce(a, b)
o0o3HauaeT KOMOMHALMIO KOJUPOBAHHBIX KaJpPOB a-b, NMpHU 5TOM KOMOMHHPOBAHHE MOKET
BBINOJIHATBCS] TOCPEICTBOM YCPEIHEHHS, YCPEHEHHS CO B3BEIIMBAHUEM, (PHIIBTPALIM U T.11.

Tabmuua 4. IIpumep KOMOMHHUPOBAHUS BXOAHBIX KanapoB mpu 120 kampos/c st TOro,
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4T00BI POPMUPOBATH BBIXOAHBIE KaAPbI ITPH LENEBbIX 3HAUEHISIX B KAPax/c U yIia 3aTBopa

Bxon.

sl

s2

s3

s4

s5

s6

s7

s8

s9

s10

Konup

el

e2

e3

e4

e5

eb

e/

el

e9

el0

Hexon
up.
120
Kaapo

B/C

@360

el

e2

e3

e4

e5

eb

e/

el

e9

el0

Hexon
up. 60
KaJpo

B/C

@360

Ce(1,2)

Ce(3.4)

Ce(5.6)

Ce(7.8)

Ce(9.10)

@180

el

e3

e5

e/

e9

Hexon
up.
40
Kazpo

B/C

@360

Ce(1,3)

Ce(4,6)

Ce(7,9)

Ce(10,12)

@240

Ce(1,2)

Ce(4.5)

Ce(7.8)

Ce(10,11)

@120

el

ed

e/

el0

Hexon
up.
30
Kazpo

B/C

@360

Ce(14)

Ce(5.8)

Ce(9,12)

@270

C(1,3)

Ce(5.,7)

Ce(9,11)
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@180 | Ce(1,2) Ce(5,6) Ce(9,10)
@90 el es5 e9
Hexon

up. 24

kazapa/

c

@360 | Ce(1,5) Ce(6,10)

@288 | Ce(1,4) Ce(6,9)

@216 | Ce(1,3) Ce(6,8)

@144 | Ce(1,2) Ce(6,7)

@72 el eb

[00035] Korna 3HaueHue neneBoro yria 3aTsopa MeHblie 360 rpagycoB, 1eKoaep MOXKET
KOMOWHHPOBATh pa3indHble HAOOPHI JEKONUPOBAHHBIX KaapoB. Hampumep, uz Tabmumsr 1, ¢
y4eToM UcxonHoro noroka B 120 kagpos/c @ 360 rpagycos, uTobsl popMupoBaTh MOTOK mpu 40
Kanapax/c u npu yrie 3atsopa B 240 rpamycos, AeKonep MOJDKEH KOMOWHUPOBATH JIBAa Kalpa W3
TPEeX BO3MOXKHBIX KajpoB. Takum oOpa3oM, OH MOXKET KOMOMHHPOBATH JIMOO MEPBBIN M BTOPOH
Kanpbl, JIUOO BTOpOH W TpeTHil Kanpel. BeIOOp TOro, kakwme Kampbl ClieqyeT KOMOMHHPOBATH,
MOJKET OIHCBHIBATHCS C TOYKU 3peHuss "(a3bl NEeKOAMPOBaHUS", BBIPAKAEMOU CJCIYIOLIHM
oOpazom:

decode_phase=decode_phase_idx*(360/n_f{rames), (6)

rae decode phase idx ykaspiBaeT HMHIEKC CMelleHUs B HaOOpe MOCIeNOBATENIbHBIX
KaZpoB, HMeLMX 3HadeHus wuHAekca B [0, n frames max-1], rme n_frames 3amaercs
NOCPEICTBOM ypaBHEHUs (2), U

n_frames_max=orig_frame_rate/target_frame_rate. (7)

[00036] B obmewm, decode_phase_idx Bapeupyercs B mpenenax [0, n_frames_max-
n_frames]. Hampumep, st HICXOMHON mociienoBaTebHOCTH mpu 120 KaapOB/C U yriie 3aTBOpA B
360 rpangycoB, IS LeJIeBOM 4acTOThl KaapoB B 40 kaapos/c mpu yrie 3atBopa B 240 rpanycos,
n_frames max=120/40=3. W3 ypaBuenus (2), n_frames=2, B cmiy uero decode phase idx
Bappupyercs B npenenax [0, 1]. Takum oopasom, decode phase 1dx=0 yka3biBaeT BHIOOp KaapoB
c uanekcom O u 1, u decode phase idx=1 yka3biBaeT BHIOOp KaapoB ¢ HHIEKcOM 1 1 2.

[00037] B sTOM BapuaHTE OCYLIECTBJIEHUS, MOATOTOBJIEHHAS MMOCPEICTBOM PEHIAEPUHTA
NepeMeHHasl YacTOTa KaJapOB, HAMEUEHHAast CO3/IaTeNIeM KOHTEHTa, MOJKET CUTHAITU3UPOBATHCS B
Ka4eCcTBE METAaJaHHbIX, TAKUX KaK COOOIIEHUE C TOMOJHUTENBHON yiydInaromei napopmannei
(SEI), mubo B kauectBe wuH(popmammu npumenumoctd Buaeo (VUI). B Heobsi3aTenbHOM
NOpsiIKe, TOATOTOBJIEHHAss MOCPEACTBOM PEHAEPHHra YacToTa KaJpOB MOXKET YIIPABISATHCS
MOCPEACTBOM TPHEMHOTO yCTpoicTBa b0 monb3oBarteneM. Ilpumep oOmena SEI-

COOOLIEHUAMU I IPe00pa3OBaHMsI YaCTOThI KaJPOB, KOTOPBIM YKa3bIBAET MPEAIOYTUTENBHYIO
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YacTOTy KaapoOB M YroJl 3aTBOpa CO3JaTeNis KOHTEHTa, mMokasbiBaercst B Tabmmue 5. SEI-
coOOIIeHNEe TaK)Ke MOJKET YKa3blBaTh TO, BBIITOJHSAETCA JTMOO HET KOMOMHMPOBAHHE KaJIpOB B
KOAMPOBAHHOW CHUTHAJbHOW o0jactu (Hampumep, ramma, PQ u T.4.) win B 001acTH JIMHEHHOTO
ceera. Ciegyer oTMeTUTD, 4TO ocToOpadoTka Tpedyer Oydepa kaapoB B AOMONHEHUE K Oydepy
uzobpakenunii  nekomepa (DPB).  SEl-cooOmenme MoxeT yKasbiBaThb TO, CKOJIBKO
JOMOJHUTENBHBIX Oy(hepoB kanpos Tpedyercs, MO0 HEKOTOPBIH albTePHATHUBHBIA CHOCO0 I
KOMOMHUpOBaHUs KanapoB. Hampumep, 49roObl yMeHbLIATH CIOXKHOCTb, KaApbl MOTYT
PEKOMOMHUPOBATHCS MPH YMEHBILIEHHOM MPOCTPAHCTBEHHOM Pa3peIleHHH.

[00038] Kak nponutrocTpupoBaHO B Tabmune 4, B ONPeNeIeHHbIX KOMOMHAIMSX YaCTOT
KaJpOoB U yrJoB 3aTBOpa (Hampumep, npu 30 xaapos/c u 360 rpaaycos wim npu 24 kaapax/c u
288 wmmm 360 rpamycoB) IneKonmep, BO3MOXHO, JOJDKEH KOMOMHUPOBaTh Oojiee Tpex
JIEKOJUPOBAHHBIX KAJpPOB, 4YTO VYBEIMYMBAaeT OOBEM mpocTpaHcTBa Oydepa, Tpedyemblit
NOCPENCTBOM JieKkoziepa. UToObl yMEHbINATh HATPY3KY B BHUIE IOMOJHUTEIBHOIO MPOCTPAHCTBA
Oydepa B mekomepe, B HEKOTOPBIX BapUAHTAX OCYIIECTBJICHUsS, OIpEeeHHble KOMOMHAIUH
94acTOT KaAPOB M YIJIOB 3aTBOPA MOTYT OBITh 3anpeIieHbl i Habopa paspeleHHbIX TapaMeTpoB
IEKOAUPOBaHUS (HAMpUMeEpP, TMOCPEACTBOM 33JaHUSI COOTBETCTBYIOLIMX MNpoduield U ypoBHEH
KOUPOBAHHUS).

[00039] Ecnu cHOBa paccMaTpuBaTbh, B KauecTBE NpUMEpA, CIydail BOCIIPOU3BEACHMUS
npu 24 kanpax/c, AeKomep MOXKET ONpenessaTh He0OXOIUMOCTb OTOOpaKaTh UIEHTHYHBIA Kaap
ISTh pa3, TaK 4YTO OH OTOOpakaercs Ha BBIXOJHOW dacToTe Kaapos B 120 kazmpos/c. DTo
ABJIIETCST TOYHO WAEHTHUYHBIM TOKa3y Kaapa OJUH pa3 Ha BBIXOAHOM 4YacTOTe KaapoB B 24
kazapa/c. [IpenMy1ecTBo noaaepskaHus MOCTOSHHON BBIXOJHON YaCTOTHI KaJJPOB COCTOUT B TOM,
4YTO OTOOpakK€HHE MOXKET BBINOJHATHCS HA IOCTOSIHHOW TAaKTOBOH YacTOTe, HYTO TOpasio
yIOpoLaeT BCE ammapaTHble cpeacTBa. Ecmu aucnieid MoxXeT IHHAMUYECKH BapbUPOBATh
TaKTOBYIO YaCTOTY, TO MOXKET MMeTh OOJIbIIE CMBICIIA MTOKAa3bIBaTh KaIp TOJIBKO OJHOKPATHO (B
TedueHue 1/24-oit cekyHIIbI) BMECTO MOBTOPEHUS] HIEHTHYHOTO Kajapa msaTh pa3 (kaxaywo 1/120-
yiIo cekyHzasbl). IlepBblii MOIXOA MOXKET MPHBOAUTH K HEMHOrO 0oJiee BBICOKOMY KaueCTBY
n300pakeHni, K Jy4med ontuueckor 3((EeKTUBHOCTH WM K Jydineidl 3¢QekTuBHOCTH MO
MOLITHOCTH. AHAJIOTUYHBIE COOOpPaKEHUs TAK)KE SIBIISIFOTCSI MPUMEHUMBIMU K JPYTUM HacTOTaM
KaJpOB.

[00040] Tabmuna 5 wimoctpupyeT npuMep cuHtakcuca oomeHa SEI-coobmenusiMu st
npeoOpa30BaHus YaCTOTHI KAIPOB COTJIACHO BAPUAHTY OCYIIECTBJICHHS.

Tabmuua 5. Ipumep cuntakcuca SEI-coobumienmii nist oOecrniedeHus npeoOpa3oBaHUs

YaCTOTHI KaJIPOB
framerate_conversion(payloadSize) { Jeckpunrop

framerate_conversion_cancel_flag u(l)

if(!frame_conversion_cancel_flag) {

base frame rate u(9)

base_shutter_angle u(9)
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decode_phase_idx_present_flag u(l)
if(decode_phase_idx_present_flag) {

decode_phase_idx u(3)
}

conversion_domain_idc u(l)
num_frame_buffer u(3)
framerate_conversion_persistence_flag u(l)
}

}

framerate conversion cancel flag, paBubii 1, ykaseiBaer TO, uro SEl-coobmenue
OTMEHsIET COXpaHsieMOCTh Jrodoro mpenbinyinero SEl-cooOmenuss ans mpeoOpa3oBaHHs
4acTOThI KaJIpOB B MOpsiAKe BbIBOAA, framerate conversion cancel flag, paBHblii O, ykasbiBaeT
TO, YTO ClieAyeT UHPOPMALHsI TPeoOpa3OBaHMUs YaCTOThI KaIPOB.

base frame rate yka3piBaeT TpeOyeMyr0 4aCTOTY KaJpOB.

base shutter angle yka3biBaeT TpeOyeMblii yro 3aTBOpa.

decode phase idx present flag, pasHubii 1, ykaseiBaeT TO, uTto UHpOpMaius (assl
nexonupoBanus npucytcTByet; decode phase idx present flag, paBubIif O, yka3piBaeT TO, 4TO
uHpopmanus Ga3pl AEKOAUPOBAHUS HE MIPUCYTCTBYET.

decode phase idx yka3biBaeT MHIEKC CMeIeHHs B HAOOpE MOCIEeNOBATENbHBIX KaapoB,

HUMEIOIIHNX 3HAYCHUS HHJEKCa 0 (n_frames max-1), rae

n_frames max=120/base frame rate. 3Hauenue decode phase idx HOKHO COCTaBIATH B
Iyana3oHe 0, s (n_frames_max-n_frames), rae
n_frames=base_shutter_angle/(3*base_frame_rate). Korga decode phase idx He mpucyTCTBYyeT,
OH JIOTMYE€CKH BBIBOAUTCS PaBHBIM 0.

conversion_domain_idc, paBHbiii 0, yka3blBaeT TO, YTO KOMOWHHPOBAHHE KaIpOB
BBITIOJIHSETCST B JIMHEWHON obOnactu, conversion domain idc, paBHbIf 1, yka3biBaeT TO, 4TO
KOMOWHHUPOBAHUE KaIPOB BBIMOJIHAETCS B HEIMHEHHON 00acTu.

num_frame buffers ykasbiBaer nononautensHoe uncio Oydepos kanpos (0e3 moacyera
DPB).

framerate conversion persistence flag ykaspiBaer coxpansemoctb SEI-cooOmenus s
npeoOpa3oBaHUsT YaCTOTHI KAAPOB IS TeKyllero ciosi; framerate conversion persistence flag,
paBHblli O, ykaseiBaeT TO, 4to SEIl-coo0menne misg mnpeoOpa3oOBaHUsT HYaCTOTHI KaJpPOB
NPUMEHSIETCS] K TEKYLIEMY AeKOAHMPOBAHHOMY H300paXkeHHI0 TONbKO. I1ycTh picA mpencrasisieT
cobotii Tekyiiee nzoOpaxkenue; framerate _conversion persistence flag, paBHblii 1, yka3piBaeT To,
gyro SEI-coo0menue s mpeoOpa3oBaHUsl YaCTOThI KaAPOB COXPAHSAETCS U TEKYIIEro CJIOs B
NOpsiIKE BBIBOAA 1O TE€X MOpP, NMOKAa OAHO WM Oojiee CIEAYIOIIUX YCIOBUH HE SIBIISOTCS
VCTUHHBIMU:

- HoBast komupoBaHHas mocyoitHasi BuaeonocienosatenbHOCTh (CLVS) Tekymero cnos
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HAYMHAETCS.

- [ToTok OuTOB 3aBEpIIAETCS.

- U3o0paskenue picB B Tekyiiem ciioe B equHuUIe 1ocTyna, coaepxkameii SEI-coolmenne
I TIpeoOpa3oBaHUsl YacTOTHI KaApOB, KOTOPOE SBISAETCA NMPUMEHHMBIM K TEKYLIEMY CIIOH,
BbiBOAMTCs, ansag  kotoporo  PicOrderCnt(picB) mnpespimaer  PicOrderCnt(picA), raoe
PicOrderCnt(picB) u PicOrderCnt(picA) sBsroTcs 3naueHusimu PicOrderCntVal mns picB u
piCA, COOTBETCTBEHHO, Cpa3ly IOCJIE AaKTHUBALMU IpoLecca NeKOAMPOBAHMS JUIsI HOMEpa B
NIOCJIeIOBATENIbHOCTH H300pakeHuH st picB.

1pemuii eapuanm ocywecmenenus: 6600, KOOUPOBAHHYII NPU HECKONLKUX YeIaX 3ameopda

[00041] Tperuii BapuaHT OCYIIECTBJICHUS MPEACTABISET COOOW CXeMy KOIHUPOBAHUS,
KOTOpast 00ecreynBaeT BO3MOKHOCTb M3BJIEYEHHUS YaCTOT CyOKaapoOB M3 MOTOKA OUTOB, 3a CUET
3TOro moanepskuBast obpatHyro coBmectumocTh. B HEVC, 3To mocturaercss mocpencTtsom
BpEMEHHOH MaciTadupyeMocTd. MacmTaOupyeMoCTh BO BPEMEHHOM CIIo€ 00eCreunBaeTcs
NOCPECTBOM HAa3HAUEHUs PA3IMYHBIX 3HAUYEHUI CHMHTAaKCHYECKOMY 3yieMeHTy temporal id mns
IEKOIUPOBAHHBIX KaapoB. I1oTOk OMTOB B CHJIy 3TOrO MOXKET H3BJEKATHCS MPOCTO HA OCHOBE
3HaueHuii temporal id. Tem He menee, HEVC-nmonxon ko BpeMeHHON MacmTabHpyeMOCTH He
o0ecrieuynBaeT pPEHOEPUHI BBIXOAHBIX YaCTOT KaJApOB C PA3IMYHBIMU YIJIAMH 3aTBOpA.
Hampumep, Ga3oBasi yacrota kagpoB B 60 B KaapoB/C, W3BJeUeHHAss W3 opuruHajga B 120
KaIpoB/c, BCEraa I0JDKHA UMETh yroi 3atBopa B 180 rpaaycos.

[00042] B ATSC 3.0, oruceiBaeTcsl allbTEPHATUBHBIN CIIOCO0, B KOTOPOM Kanpsl mpu 60
KaIpoB/C, UMEIOIIHE YTribl 3arBopa B 360 TpaaycoB, SMYJUPYIOTCS B KaueCTBE CPEIHETrO
B3BELIEHHOIO IBYX Kaapos mpu 120 kagpos/c. DMynupoBaHHBIM Kanpam mpu 60 kaapos/c
HasHauaercs 3HaueHue temporal id 0, U OHO KOMOMHHUpYETCS C Ha3HA4aeMbIM 3HAUYEHUEM
temporal id nepemeHHbIX HCXOAHBIX Kaapo mnpu 120 kagpos/c 1. Korma 60 xampos/c
TpeOyroTCs, NeKoAep IOJKeH IeKOaupoBaTh TOJMbKO Kanpel ¢ temporal id 0. Korma 120
KaZpoB/C TpeOYIOTCS, JEKOIep MOKET BBIUMTATh Kaxblii Kaap ¢ temporal id=1 (T.e. kaap mpu
120 kagpoB/c) W3 MacITAOMPOBAHHON BEPCHU KAXKIOTO COOTBETCTBYIOLIETO Kaapa C
temporal 1d=0 (T.e. smymupoBaHHOro kaapa npu 60 KaapoB/c), YTOOBI BOCCTAHABIIUBATH
COOTBETCTBYIOLIMHA UCXOAHBIN Kaap npu 120 kaapoB/c, KOTOPBIHA HE MepenaH sIBHO, 32 CYET 3TOTO
BOCCO3J1aBasi BCE UCXOAHbIE KaaApbl npu 120 kampos/c.

[00043] B BapmaHTax OCYIIECTBICHHS 3TOr0 H300PETEHUs], OIUCBHIBAETCS HOBBIM
QJITOPUTM, KOTOPBIA TOANEP)KHBAET HECKOJBKO ILEJEBBIX HYACTOT KAAPOB M ILEJEBBIX YIJIOB
3aTBOpa TakKUM CrocoOoM, KOTOpbhid siBisieTcst oOpatHo coBMmectuMmbiM (BC). Ilpennoskenue
COCTOUT B TOM, YTOOBI MIpeIBAPUTEILHO 00pabaThiBaTh UCXONHBIA KOHTEHT Npu 120 kaapos/c Ha
6a30B0Oi1 yacTOTE KaapOB MPU HECKOJBKHX YIJIAX 3aTBOpPA. 3aTeM, B ACKOAEPE IPYTrHe YaCTOTHI
KaJpOB P pa3lUYHbIX APYIUX yIyax 3aTBopa Moryt npocto ussiekarscsi. ATSC 3.0-noxaxon
MOJKET PacCMaTPUBATHCSA B KAUECTBE YACTHOTO CITy4asi MPEASIOKEHHOH CXEMBI, B KOTOPOM KaJipbl
¢ temporal 1d=0 nepenocsar kanps! npu 60fps@ yrne 3atBopa B 360 u kanpsl ¢ temporal id=1
nepeHocsT kanpsl npu 60fps@yriue 3arsopa B 180.

[00044] B xauecTBe nepBOro npuMepa, Kak MpOUJUIIOCTPUPOBAHO Ha (ur. 4, paccMOTpUM
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BXOJIHYIO TOCHeAoBaTeIbHOCTh mpu 120 kampoe/c u mpu yrie 3atBopa B 360, kotopas
UCTIONB3YETCS ISl TOTO, YTOOBI KOAUPOBATH MOCIEA0BATENBHOCTD C MMOMOIIBIO YaCTOThI KaJPOB
6azoBoro cios B 40 xaapos/c u yrios 3arBopa B 120, 240 u 360 rpanycos. B 3toii cxeme, konep
BBIUHUCIISIET HOBbIE KaApbl MOCPEICTBOM KOMOMHMPOBAHHUS BIUIOTH TPEX HCXOAHBIX BXOJIHBIX
kaapos. Hanpumep, xoguposannbiil kaap 2 (En-2), npeacrasmsromuii BBoa npu 40 kagpax/c u
240 rpanycos, (GOpMHpPYeTCsl MOCPEACTBOM KOMOWHHPOBAHHMS BXOAHBIX KaapoB | u 2, u
konupoBanHbiil kanp 3 (En-3) , mpencrasmsroumuit BBox npu 40 kampax/c u 360 rpanycos,
(dbopmupyeTcsi mocpencTBoM KOMOMHMpOBaHus kanpa En-2 co BxogHeiM kagpom 3. B nekonepe,
4TOOBl BOCCTaHABJIMBATh BXOAHYIO TOCJIENOBATEIBHOCTh, NEKOMUpOBaHHbIH kaap 2 (Dec-2)
dbopmupyeTcsi mocpeacTBoM BbiuuTaHus kaapa En-1 u3 kanpa En-2, u nexonupoBaHHbBIN Kanp 3
(Dec-3) ¢dopmupyercs mocpencTBoM BbeMHTaHWS kanpa En-2 w3 kxagpa En-3. Tpm
JIEKONMPOBAHHBIX KaJpa MPEACTABISIOT BBIBOA Ha 0a30BOM 4acTtoTe kanapoB B 120 kagpos/c u
npu yrie 3arsopa B 360 rpagycos. /JlOnONHUTENbHBIE YACTOTHI KAAPOB U YIUIBI 3aTBOPA MOTYT
OBITH ~ SKCTPANOJIMPOBaHBl  C  HCIOJNB30BAHMEM  JCKOAMPOBAHHBIX  KaApoOB,  Kak
NPOMJUTIOCTpUPOBaHO B Tabuie 6. B tabmuue 6, pynkmus Cs(a, b) obo3Havaer koMOMHALINIO
BXOAHBIX KaapOB a-b, MpH 3TOM KOMOWHHUPOBAHHE MOXKET BBINOJHATHCS TOCPEICTBOM
YCPEIHEHUs], YCPEIHEHUsI CO B3BEIINBAHUEM, (PMIIBTPALIUN H T.1II.

Tabmuua 6. [Ipumep KOMOMHUPOBAHUS KaaApOB ¢ 0a30BoH jmuHUeH B 40 kaapos/c
Bxonnsbie

KaJpbl
120
KaapoB/c
@360 sl s2 s3 s4 s5 s6 s7 s8 s9

Konuposa
HHbBIE
KaJ[phbl
120 el= | e2= e3= eS= eb= e8= e9 =
kagpos/c | -s1 | Cs(1,2) | Cs(1,3) | ed=s4 | Cs(4,5) | Cs(4,6) | e7=s7 | Cs(7,8) | Cs(7.,9)

Hexonup
OBaHH.
120
KaapoB/c
el= | e2-el= | e3-e2= e5-ed= | eb- e8-¢7= | e9-e8
@360 -s1 | -s2 s3 ed=s4 |s5 ed=s6 |e7=s7 |s8 =s9

Hexonup
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oBaHH. 60
KaapoB/c
e3-e2+e4 e9-

@360 e2 =Cs(3.,4) e6-e4=Cs(5,6) e8=Cs(7.,8) e8+c10

@180 el e3-e2=s3 e5-e4=s5 e’ €9-e8

Hexonup

oBaHH. 40

KaapoB/c

@360 e3=Cs(1,3) eb €9

@240 e2=Cs(1,2) e5 e8

@120 el=sl ed e7

Hexonup

oBaHH. 30

KaapoB/c
e9-

@360 e3+e4=Cs(1,4) e6-e4+e8=Cs(5,8) e8+ecl2
e9-

@270 e3=Cs(1,3) e6-e5+e7=Cs(5,7) e8+ell
e9-

@180 e2=Cs(1,2) €6-e4=Cs(5,6) e8+el10

@90 el e5-e4=s5 €9-e8

Hexonup | |

OBaHH. 24

Kazapa/c

@360 e3+e5=Cs(1,5) €6-e5+e9+e¢10=Cs(6,10)

@288 e3+ed4=Cs(1.4) e6-e5+e9=Cs(6.,9)

@216 e3=Cs(1,3) e6-e5+e8=Cs(6.8)

@144 e2=Cs(1,2) e6-e5+e7=Cs(6.7)

@72 el=sl e6-e5=s6

[00045] IIpeumy1ecTBO 3TOTO MOAX0/1a COCTOUT B TOM, YTO, KaK MPOUJUIFOCTPUPOBAHO B
tabmuue 6, Bce Bepcuu mpu 40 KaApOB/C MOTYT NEKOAUPOBATHCs Oe3 nanpHeimeld o0paboTKu.
Jlpyroe mpenMyIecTBO COCTOUT B TOM, YTO APYTHUE YaCTOThI KaJpPOB MOTYT HM3BJIEKATHCS IMPH

pa3IMUHBbIX yriax 3arBopa. Hampumep, paccMoTpuM nekoaupoBaHue aekonepa npu 30 kaapos/c
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u ripu yrie 3atBopa B 360. M3 Tabnmuiisl 4 BBIBO COOTBETCTBYET IMOCIENOBATEIbHOCTH KaIApPOB,
copmupoannbix nocpeactsoM Ce(1,4)=Cs(1,4), Cs(5,8), Cs(9,12) u T.11., KOTOpasi COBNAIaeT ¢
NIOCJIEIOBATENIbHOCTBIO AEKOAUPOBAHUS, TaKKe NMPOMJUTIOCTPUPOBAHHON B Talnmue 6; TeM He
meHee, B Tabmune 6, Cs(5,8)=e6-e4+e8. B Bapuante ocymectsienus, Tadmuubl noucka (LUT)
MOTYT HCIIOJIb30BATBHCS ISl TOTO, Y4TOOBI 3a/1aBaTh TO, KaK AEKOAMPOBAHHBIE KaJAPbl JOJKHBI
KOMOMHHUPOBATBHCSI, 4YTOOBI (DOPMHPOBATH BBIXOJHYIO IOCJIENOBATEIBHOCTh HA YKa3aHHOW
BBIXOJ{HOM 4acTOTe KaJpOB U IPHU AIMYJIUPOBAHHOM YIJIE 3aTBOPA.

[00046] B npyrom mpumepe, mpemjiaraercsi KOMOMHUPOBATDH BIUIOTh O TSITH KaJPOB B
Kozepe, 4ToObl ympoliaTh u3BjaeueHue 0a30BOro ciios mpu 24 kaapax/c Mmoa yriiaMu 3aTBOpa B
72, 144, 216, 288 u 360 rpanycoB, Kak MOKa3aHO HUXKe. ITO TpeOyeTcsl IJIsi KHHOKOHTEHTA,
KOTOPBIH JIy4dIlle BCEro MPeACTABISETCS NMpU 24 Kaapax/c Ha yHACJIEOBAHHBIX TEJIEBU3MOHHBIX
NPUEMHHKAX.

Tabmuua 7. [Tpumep KOMOMHUPOBAHUS KapoB ¢ 0a30BOH JMHHUEH B 24 kaapa/c
Bxonn

bIe
Kaapbl
120
KaapoB
/c
@360 |sl |s2 s3 s4 s5 s6 s7 s8 s9

el
Konup. | = e2=Cs | e3=Cs(1,3 | e4=Cs(1,4 | e5=Cs(1,5 | e6= | e7=Cs | e8=Cs | e9=Cs(
kaupel | -s1 [ (1,2) |) ) ) s6 (6,7) [(6,8) |[6,9)

Hexon
UPOBaH
H. 120
KaJpoB
/c

@360 |el |e2-el |e3-e2 e4-e3 e5-e4 eb e7-e6 | e8-e7 |e9-e8

Hexon

HUPOBaH
H 60
KaJpOB

/c
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@360 |e2 ed-e2 e5-ed+eb e8-eb el0-e8

@180 |el e3-e2 eS-e4 e7-e6 €9-e8

Hexon

HpOBaH

H 40

KaJpoB

/c

@360 |e3 e5-e3+eb €9-e6

@240 |e2 e5-e3 e8-eb

@120 |el e4-e3 e7-e6

Hexon

HUPOBaH

H 30

KaJpoB

/c
el0-
e8+el

@360 |e4 eS-ed4+e8 2
elO-
e8+el

@270 |e3 e5-ed+e7 1

@180 |e2 e5-ed+eb el0-e8

@90 el e5-e4 €9-e8

Hexon

UPOBaH

H 24

Kaapa/

c

@360 |e5 el0

@288 |ed e9

@216 |e3 e8

@144 |e2 e’
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@72 el eb

[00047] Kak mpOMJUTIOCTPUPOBAHO B TaOJHIEe 7, €CIM YacTOTa KAJAPOB AEKOIHPOBAHHS
coBnaznaer ¢ 0a30BOH uwacTOTON Kaapos (24 kampa/c), TO, B KaXIOH Ipymnre H3 ISTH KaapoB
(Hammpumep, el B €5) nexomep MOXKET MPOCTO BIOUPATh OAMH KaJp MpU TpeOyeMOoM yriie 3aTBOpa
(Hampumep, €2 ans yria 3atBopa B 144 rpamyca). UToObl 1eKOOMpOBAaTh HA APYroil 4acToOTe
KaJpOB U MPU KOHKPETHOM YTIJIe 3aTBOPA, NEKOAEP AOJUKEH OINpPENeNATh TO, KaK HaJlexkalliuM
o0pa3oM KOMOWHHMPOBaTH (CKakeM, TMOCPEACTBOM CYMMHPOBAHHUS WJIM  BbIYUTAHUS)
IeKOAUpPOBaHHbIE Kaapel. Hampumep, utoObl nekoaupoBaTh npu 30 KaapoB/C W TNpH yrie
3aTBopa B 180 rpaaycoB, MOTYT BBIMOJHATHCS CIEAYIOLINE STATbL:

a) Jlekomep MOXKET paccMaTpuBaTh TUIIOTETUYECKYIO Tiepenady konepa npu 120 kagpos/c
u npu 360 rpagycax Oe3 ydera sl OOpaTHON COBMECTUMOCTH, MOCJE 3TOro, U3 Tadmuubl 1,
IeKonep MAODKeH KOMOWHHpoOBaTh 2 U3 4 Kaapos, dYTOObI (HOPMHUPOBATH BBIXOAHYIO
NOCJIEIOBATENIbHOCTh Ha TpeOyeMol YacToTe KaApoB W Tpu TpeOyeMoM yrie 3aTBopa.
Hanpumep, kak NpOMJUTFOCTPUPOBAHO B TaOJdHIe 4, MOCIENOBATEIbHOCTh BKIFOUAET B CeOs,
Ce(1,2)=Avg(sl,s2), Ce(5,6)=Avg(s5,s6) u 1.1, rae Avg(sl,s2) MoxkeT 0003HaUaTh YCpEOHEHNE
KaapoB sl u s2.

b) Ilpu ycnoBum, 4TO MO ONpPENENIEHUI0 KOAMPOBAHHBIE KaAPbl MOTYT BBIPAKATHCS Kak
el=sl, e2=Avg(sl,s2), e3=Avg(sl,s3) u T.I, MOXHO JIETKO H3BJIEKATb TO, HYTO
NIOCJIEIOBATENBHOCTD KQJAPOB HA 3TaIe a) TAKXKE MOXKET BBIPAXKATHCS CIEAYIOLINM 00pa3oM:

- Ce(1,2)=Avg(s1,s2)=e2

- Ce(5,6)=Avg(s5,56)=Avg(sl,s5)-Avg(sl,s4)+s6=e5-e4+c6

-UTO

Kax yka3aHo Bblle, Hajiexamas KOMOMHALMS JAEKOAMPOBAHHBIX KaZpPOB MOXKET
IpeBAPUTENIbHO BBIUUCIATHCSA U OBbITh AOCTYNHOMN B KauecTse LUT.

[00048] IIpenmyiecTBO MPENJIOKEHHOTO CrHocoda COCTOMUT B TOM, 4YTO OH
NPEAOCTABIISIET BO3MOXKHOCTH KaK JJIsl CO3/IaTelNieil KOHTEeHTA, TaK U JJIs MOJIb30BaTeNeil; T.e. OH
obecrieunBaeT peXXUCCePCKU/peaKIMOHHBIA BBIOOP M MOJB30BATEIbCKINA BhIOOP. Hampumep,
npeaBapuTeNbHas 00padOTKa KOHTEHTa B KOAEPE NPEAOCTABISET BO3MOXHOCTH CO3JAHHS
0a30BOI1 4YACTOTHI KaJIPOB C PA3UYHBIMU YIrJIlaMH 3arBopa. Kaxmomy yrily 3aTBopa MOKET
Ha3HavyaThcst 3HadeHwe temporal id B amamasone [0, (n_frames-1)], rme n frames umeer
3HaueHne, paBHoe 120, nenenHoe Ha Oa3oByr wactory kaapoB. (Hampumep, nns Ga3oBoit
4acToThl KangpoB B 24 kanpa/c, temporal id maxomurcs B nuanasone [0,4]). Beibop mosker
OCYIIECTBIISITBCSI TAKUM OOpa3oM, 4TOOBI ONTUMHU3UPOBATh 3(PPEKTUBHOCTh CXKATHA, JHOO IO
3CTETUYECKUM NMPUYHHAM. B HEKOTOPBIX BapHaHTaxX UCIIOJIb30BAHMS, CKAXKEM, JIJISI IO TIOTOKOBOH
nepenaye MoBepX CeTell, HECKOIBKO IMOTOKOB OMTOB C Pa3jMYHBIMH 0Oa30BBIMH CIIOSIMH MOTYT
KOZIUPOBATBCS U COXPAHITHCS U MPEAJIaraTbCs MOJb30BATEISIM 111 BBIOOPA.

[00049] Bo BTOpOM mpuMepe pacKphIThIX CITOCOO0OB, MOTYT MOAAEPKUBATHCS HECKOJIBKO
0o0paTHO COBMECTHMBIX YacTOT KaapoB. B wupeane, MOXHO XOTeTb HMETh BO3MOXHOCTb
IEKONHMPOBATh MPHU 24 Kaapax B CEKYHAY, YTOOBI MMOIy4aTh Oa30BbIN CIIOH npu 24 kanpax/c, mpu

30 xazpax B CEKYHAY, YTOOBI MOJTy4YaTh MOCIEAOBATENBHOCTD ITpH 30 kagpos/c, npu 60 kagpax B
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CeKyHAy, 4TOObI MOJy4aTh MOCieaoBaTeNbHOCTh pu 60 kaapos/c, u T.n. Ecnu nenesoi yron
3aTBOpA HE YKa3bIBAETCSI, PEKOMEHIYETCs LIeJICBOI YIroJl 3aTBOPA MO YMOJIYAHUIO, U3 3THX YIJIOB
3aTBOpPA, JOMYCTUMBIX Ui HCXOAHBIX M LEJIEBBIX YaCTOT KaJAPOB, MAKCHMaIbHO Onu3kux K 180
rpanycos. Hampumep, 1t 3Ha4eHUH, MPOMUTIOCTPUPOBAHHBIX B TaONuUIE 7, MPEANOYTUTEIbHbIE
L[eJIeBbIe YIUIbI 3aTBOpa s kaapos/c B 120, 60, 40, 30 u 24 cocrasisitor 360, 180, 120, 180 u
216 rpanycos.

[00050] M3 BbImIENIPUBEAEHHBIX MPUMEPOB MOXHO OTMETHTb, YTO BBIOOP TOrO, Kak
KOIUPOBATh KOHTEHT, MOJKET OKa3bIBaTh BIIUSIHHUE HA CJIOKHOCTh JEKOTUPOBAHHS KOHKPETHBIX
4acToT KaapoB 0a30Boro ciaosi. OMuH BapUAHT OCYIIECTBIEHHUS 3TOTO H300PETEHUS 3aKITFOYAETCsI
B TOM, 4TOOBI JANITUBHO BBIOMPATH CXEMY KOAMPOBAHMS HA OCHOBE TPeOyeMOil 4acTOThI KaJpOB
6azoBoro ciosi. J{Jsi KHHOKOHTEHTa, OHA MOKET COCTaBJIsATh 24 Kaapa/c, HarmpuMep, B TO BPeMsi
KaK JUIsl CTIOPTa OHA MOXKET COCTaBIATh 60 KampoBs/c.

[00051] Ilpumepsnsiii cuHTakcuc mnss BC-BapuaHTa OCYIIECTBICHHS HACTOSIIETO
n300peTeHNs TTOKAa3bIBAETCS HIDKE U B Tabmumax 8 u 9.

B SPS (tabmuma  8), nmoOaBnsOTCS  BAa  CHHTAKCHUYECKHX  JJIEMEHTA:
sps_hfr BC enabled flag u sps base framerate (ecim sps hfr BC enabled flag 3amaercs
paBHBIM 1).

sps_hfr BC enabled flag, paBubIii 1, yka3biBaeT TO, YTO BBICOKAs 4acCTOTa KaApPOB C
OOpaTHOI COBMECTUMOCTBIO 00E€CIe4rBaeTCsi B KOAMPOBAHHOH BHAEOMOCIEOBATEIBHOCTH
(CVS); sps_hfr BC enabled flag, paBubiii 0, yka3plBaeT TO, 4TO BBICOKasl 4acCTOTa KaapoB C
oOpaTHOM COBMECTUMOCTBIO He obecrieunBaercs B CVS.

sps_base framerate yka3biBaeT 0a30BYIO 4acTOTY KajapoB aist Tekymen CVS.

B 3aronoske rpymnmbl Mo3andHbIx pparmeHTos, ecnu sps_hfr BC enabled flag 3amaercs
paBHBIM 1, cuHTakcuc number avg frames oTmpaBisieTcs B IOTOKEe OUTOB.

number avg frames ykasbplBaeT 4YHCJIO KaapoOB Ha HauOOJbIIEH YacTOTe KaapoB
(mampumep, 120 xaapos/c), KOTOpble KOMOMHHMPYIOTCS, 4YTOOBI (HOPMHUPOBATH TEKYLIEe
n3o0pakeHrne Ha 0a30BOI YaCTOTE KaPOB.

Tabnuna 8. [pumepnsiiit RBSP-cuHTaKCHC A1 BBOJA MPU PA3IUYHBIX yIIaX 3aTBOpa

seq_parameter_set_rbsp() { Jeckpunrop
sps_max_sub_layers_minus] u(3)
sps_reserved_zero_Sbits u(d)

profile_tier_level(sps_max_sub_layers_minus])

sps_seq_parameter_set_id ue(v)
sps_hfr_BC_enabled_flag u(l)
if(sps_hfr_BC_enabled_flag) { u(l)
sps_base_frame_rate u(9)

}
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sps_extension_flag u(l)

if(sps_extension_flag)

while(more_rbsp_data())

sps_extension_data_flag u(l)

rbsp_trailing_bits()
}

Tabnuna 9. ITpumepusiii RBSB-cunTakcuc Habopa mapameTpoB n300pakeHus isi BBOIA

IIPYU PA3JIMYHBIX yIJax 3aTBOPA

pic_parameter_set_rbsp() { Jleckpunrop
pps_pic_parameter_set_id ue(v)
pps_seq_parameter_set_id ue(v)

if(sps_hfr_BC_enabled_flag)

number_avg_frames

se(v)

rbsp_trailing_bits()
}

Bapvupoeanus emopoeo eapuanma ocyujecmenenus ((QukCupo6annas yacmoma Kaopos)

[00052] HEVC-cranpmapr xoaupoBanus (H-265) (cceuounsii matepuan [1]) wu
paszpabaTbIBaeMbIil CTAaHIAPT YHUBEPCAIBHOTO KOJUPOBaHMs BUaeo (00bMHO HasbiBaeMblil VVC,
CM. CCBUIOUHBIH Marepuan [2]) 3amal0T CHHTAKCHYECKUH 3JIEMEHT, pic struct, KOTOpBIH
yKa3bIBa€T TO, JOJDKHO JHOO HET M300paxkeHne oToOpakaThCsl B KA4eCTBE KaJpa WM B KAYeCTBE
OJTHOT'O WK OoJiee TOJIeH, U TO, TOJIKHO JIMOO HET TOBTOPSTHCS NEKOAUPOBAHHOE N300paKEHHE.
Komus tabmuubl D.2, "UuTepnperanus pic struct”, u3 HEVC npenocrasnsieTcs: Ajisi MPOCTOThI
CCBIJIKU B MPUJIOKEHUHU.

[00053] BaskHO OTMETUTB, YTO aBTOPHI M300PETEHUs AOJKHBI MPUHUMATh BO BHUMAHUE,
YTO CYIIECTBYIOIUI CHHTAKCUYECKUH JJIEMEHT pic_struct MOXKET TOANEP’KUBATH TOJIBKO
KOHKPETHBIH TNOAHA0Op YacCTOT KaJpOB KOHTEHTAa KOIrZa NPU HCIOJNb30BAHUH KOHTEHHEpa
KOZIMPOBaHUs Ha (PUKCUPOBAHHON yacToTe KanpoB. Hanmpumep, npu UCMoOMb30BaHUN KOHTEHHEpa
ist GUKCHPOBAHHOM YacCTOTHI KaaApoB B 60 KampoB/c, CYIIECTBYIOIIMN PiC_Struct CHHTAKCHC,

korga fixed pic rate within cvs flag pasen 1, wmoxer mnoanepxkuBatb 30 Kkampos/c

>
NOCPENCTBOM HCIOJB30BAHUSL YABOEHUsI KaapoB U 24 Kaapa/C MOCPEACTBOM HCIOIb30BAHUS
yIIBOEHHSI KaJJpOB U YTPOEHHS KaJIpOB B MEPEMEHHONH KOMOMHALINY JJIsT KQXKOTO BTOPOTO Kaapa.
Tem HEe MeHee, PU UCTOIB30BAHUHM KOHTEHHepa misi (PUKCHPOBAHHON 4acTOThHI Kaapos B 120
KaJpOB/C, TEKYIIUH CHHTAKCHUC piC_Struct He MOXKET MOANEP)KUBATh YaCTOThI KaApPOB HU B 24

kaapa/c, Hu B 30 kaapos/c. UroObl obnerdyath 5Ty npoOjeMy, NPEAsaraloTCsi Ba HOBBIX
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crniocoba: onmH npeacrasisier cobol pacmupenne HEVC-sepeun, a apyroii Her.

Crnoco0 1: pic_struct 6e3 oOpaTHOM COBMECTUMOCTH

[00054] VVC mno-npexxHeMy pa3pabaTbIBaeTcsi, B CHJIY Ye€ro MOKHO INPOEKTHUPOBATh
CHUHTAKCUC C MaKCUMAaJIbHOH cBOOONOH. B BapuanTe ocyinecTBIeHus], B pic_Struct, mpeayaraercs
yIAJATh BAapUAHTHI JIJIs1 YABOEGHUS KaJIpOB W YTPOEHHUS KajpOB, HCIIOJb30BaTh KOHKPETHOE
3Ha4YeHUe pic struct g TOro, 4roObl YKa3bIBaTh INPOU3BOJBHOE IIOBTOPEHHE KaapoB, H
n00aBNATh HOBBIM CHHTAKCHYECKHH 3jeMeHT, num_frame repetition minus2, KOTOpPBIH
yKa3bIBa€T YUCJIO KAaAPOB It MOBTOpeHMs. [Ipumep mpensio:KeHHOr0 CHHTAKCHCa OMHChIBACTCS
B ClenyrIux tabnuuax, npu 3toM Tabmuua 10 obo3Havaer u3meHeHus: st Tabmuubl D.2.3 B
HEVC, u Tabnnua 11 o6o3HavyaeT n3MeHeHus Tabnuipl D.2, moka3aHHON B MPHIJIOKEHHH.

Tabmuna 10,  Tlpumepnsiii  cunTakcuc  SEI-cooOmmieHmii MO  CHHXPOHU3ALMU

u3obpakeHwuid, crocod 1

pic_timing(payloadSize) { Jeckpunrop

if(frame_field_info_present_flag) {

pic_struct u(4)

if(pic_struct==7) u4)

num_frame_repetition_minus2 u4)

source_scan_type u(2)

duplicate_flag u(l)

}

... (aHaJIOrMYHO OpHUTHHAITY)

num_frame repetition minus2 IUTIOC 2 yKa3bplBaeT  TO, 4TO, KOTrzaa

fixed pic rate within cvs flag paBeH 1, Kaap TOJDKEH oToOpakaTbCs

num_frame repetition minus2 miOc 2 pa3 MOCIEAOBATEIbHO HA AMCIUIESX C HHTEPBAIOM
oOHoBiieHust kanpoB, paBHbiM DpbOutputElementallnterval[n], kak 3amaHO MOCPEICTBOM
ypaBHeHus E-73.

Tabnuna 11. [Ipumep ucnpaBaeHHOrO pic_struct cornacHo crnocody 1

3HaueHue | YkasbiBaeMoe orobpakenue | OrpaHudyeHus
n300pakeHust
0 (IToctpounslit) Kaap field seq flag nomxen ObITh paBeH O
1 BepxHee mone field seq flag nomxen ObITh paBeH |
2 Huxnee none field seq flag nomxen ObITh paBeH |
3 Bepxuee mone, Hwxaee mone, B|field seq flag nomken ObiTh paBen O
3TOM MOPSIIKE
4 Hwxuee mnone, Bepxuee mone, B |field seq flag momken Obirh paBen O
5TOM MOPSIIKE
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5 Bepxnee mone, HmwkHee mone, |field seq flag nomken ObiTh paBen O
TIOBTOPEHHOE BEpXHee IIoNe, B

5TOM MOPSIIKE

6 Huxuee mnone, BepxHee moe, |field seq flag nomken ObiTh paBen O
TIOBTOPEHHOE HIJKHEE TMoJie, B

5TOM NOPSAIKE

7 IToBTOpEHUE KaAPOB field seq flag nomken ObiTh paBen O
fixed_pic_rate_within_cvs_flag NOJDKEH

ObITh paBeH 1

8 Bepxnee mone, cmapennoe c |field seq flag momxken ObiTh paBen 1
NpeaAbI AyIIMM HHXXHHUM TIIOJIEM B

MOPsAAAKE BbIBOAA

9 Hwxuee mnone, cnapennoe c |field seq flag momken ObiTh paBen 1
MPEObIAYIIUM BEPXHUM IIOJIEM B

MOPsAAAKE BbIBOAA

10 Bepxnee momne, cmapennoe co |field seq flag momken ObiTh paBen 1
CJICAYHOIIUM HWXHHM IOJIEM B

MOPsIAKE BbIBOAA

11 Hwxuee mnone, cmapenHoe co |field seq flag momken ObiTh paBen 1
CIEAYIOIIMM BEPXHHM IIOJIEM B

IMOPAAKE BbIBOJA

Cnocob 2: Pacmmpennas sepcuss HEVC-epcun pic_struct

[00055] AVC- u HEVC-gekomepbl yKe pa3BepTHIBAIOTCS, B CHIIy 3TOrTO MOXKET
TpeOOBaTHCS MPOCTO PACIIMPSATH CYIIECTBYIOIIME Pic_struct cMHTakcuc 0e3 ymalieHUsl CTapbiX
BapuaHTOB. B BapuaHTe ocCymiecTBiieHHs, TOOABJSIIOTCS HOBBIA pic_struct=13, 3HaueHue
"pacmpenus MOBTOPEHUS KagapoB" U HOBBII CHUHTaKCUYECKUHN 3JIEMEHT,
num_frame repetition_minus4. [Ipumep nmpeniokeHHOrO CHHTAKCHCA OMUCHIBAETCS B TaOIUIAxX
12 u 13. Jina 3Hauenwii pic_struct 0-12, mpenyioKeHHbIH CUHTAKCUC SIBJISIETCS UACHTUYHBIM C
cuHTakcucoM B Tabmumie D.2 (kak NOKa3aHO B NPHIOKEHHH), B CHIIy HYEro 3TH 3HAYEHHUS
OIyCKAIOTCS AJISt IPOCTOTBL.

Tabmuna 12,  Tlpumepnsiii  cuHTakcuc  SEI-cooOmmieHmii MO  CHHXPOHU3ALHU

u3obpakeHui, crocod 2
pic_timing(payloadSize) { JHeckpunrop

if(frame_field_info_present_flag) {

pic_struct u(4)

if(pic_struct==13) u(4)
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num_frame_repetition_minus4 u4)
source_scan_type u(2)
duplicate_flag u(l)
}
... (AHAJIOTMYHO OPUTHHAITY)
num_frame repetition_minus4 TUTIOC 4 yKa3bIBaeT TO, 4TO, KOrJa
fixed pic_rate within_cvs flag paBeH 1, Kaap TOJIKEH 0TOOpaKkaThCsI

num_frame repetition_minus4 1wir0c 4 pa3 MOCIEAOBATENbHO HAa IUCIUIESX C HMHTEPBAJIOM
oOHOBieHust kaapoB, paBHbiM DpbOutputElementallnterval[n] kak 3amaHO MOCPEICTBOM
ypaBHeHus E-73.

Tabmuua 13. ITpumep ucnpasieHHOro pic_struct, crmocod 2

3HaueHue | YkasbiBaeMoe orobpakenue | OrpaHndeHus
u300pakeHus
0-12 Amnanoruano tabmune D.2 Amnanornyso tabmmne D.2
13 Pacmmpenne nosropenns kaapos | field seq flag nomken ObiTh paBen O
fixed_pic_rate_within_cvs_flag NOJDKEH
ObITh paBeH 1

[00056] B HEVC, mnapamerp frame field info_present flag mnpucyrcteyer B
uHpopmauuu npumeHumoct Bupeo (VUI), HO CHHTakcH4YecKHe 3JE€MEHThI pic_struct,
source_scan_type u duplicate flag nHaxonsarcs B SEl-cooOmiennu pic_timing(). B BapuanTe
OCYLIECTBJIEHUS, MPEJIaraeTcs nepeMeliaTh BCe CBSI3aHHbIE CUHTaKCHU4YecKue 3j1eMeHThl B VUL
Bmecte ¢ frame field info present flag.  Ilpumep  mpemIOKEHHOTO  CHHTaKCHCA
IPOUJUTFOCTPUPOBAH B Tadnue 14.

Tabmuua 14. Ilpumepnsbnii cuntakcuc VUI-nmapamMeTpoB ¢ MOANEPIKKON HCIIPAaBJIEHHOTO

CHUHTAKCUYECKOIO 3JIEMEHTa pic_struct

vui_parameters() { Jeckpunrop
u(l)

field_seq_flag u(l)

frame_field_info_present_flag u(l)

if(frame_field_info_present_flag) {

pic_struct u(4)
source_scan_type u(2)
duplicate_flag u(1)
}
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Anvmepuamuenoe cuenanuzuposanue unpopmayun yena 3ameopa

[00057] Tlpu pemeHun mpoOsieM, CBSI3AHHBIX C TMEPEMEHHOH YacTOTOH KaapoB,
JKENaTebHO HACHTU(PHUIMPOBATh Kak TPeOyeMyr 4acTOTy KaApoB, Tak U TpeOyemblil yrodi
3aTBOpa. B mpeamecTByromux cTaHgapTax KOAMPOBAHUS BHJIEO, UHPOPMALMSA NMPUMEHUMOCTH
Buzeo (VUI) mpenocTaBisier CyLIECTBEHHYIO MH(POPMALMIO AJSI HAAJEKAIEro OTOOpaskeHus
BU/ICOKOHTEHTa, TAaKyI0 KaK COOTHOLIEHHWE CTOPOH, NEepBUYHBIE LBETa, CYOAMCKpeTH3auus
curHaja usetHoctd U T.4. VUI Takke MOXeT MpenocTaBisiTh HHPOPMALMIO YaCTOTHI KaapOB,
ecnu (pUKCHpPOBaHHAsI 4acTOTa M300paKeHUH 3a7aeTcss paBHOW 1; TeM HE MeHee, OTCYTCTBYET
nojaep:kka uH(pOpManuu yriaa 3aTBopa. BapwaHTBI  OCYLIECTBJIEHHs OO0ECHeYHBAIOT
BO3MOXKHOCTb MCIIOJIB30BAHUS PA3JIMUHBIX YIJIOB 3aTBOPA Uil Pa3IMYHBIX BPEMEHHBIX CJIOEB, U
IEKOJep MOXKET HCIIONb30BaTh WH(POPMALMIO yIjla 3aTBOpa JAJsl TOTO, 4YTOOBI yJIy4INaTh
KOHEYHbII BHELIHUI BUJ HA JUCILIEE.

[00058] Hanpumep, HEVC noanep:xuBaer BpeMEeHHbIE [TOICIOH, KOTOPbIE MO CYLIECTBY
UCTIONB3YIOT TEXHOJIOTHH OTOPAChIBAHUS KQAPOB, YTOOBI MPOXOAUTH OT O0JIee BBICOKOW YaCTOTHI
KaapoB K OoJjiee HU3KOW HacTOTON KanpoB. ['maBHas mpoOiemMa ¢ 3TUM COCTOUT B TOM, HTO
3¢ (eKTUBHBIA yroJ 3aTBOpPAa YMEHBINAETCS C KaXKAbIM OTOpachlBaHMEM KaapoB. B kadecTse
npumepa, 60 KagpoB/c MOryT H3BIEKaTbCsl U3 BHOEO B 120 Kaapos/c TMOCPEACTBOM
oTOpaceIBaHUsI KaXXOOro BTOPOro kazapa; 30 KaxpoB/c MOTYT H3BIEKAThCS TOCPEINCTBOM
orOpaceiBanust 3 u3 4 Kaapos; U 24 Kaapa/c MOTYT M3BJIEKATHCS IMOCPEACTBOM OTOpachiBaHUs 4
u3 5 kaapos. lIpu ycnosum nonnoro 3arsopa B 360 rpaaycoB ana 120 I'm, ¢ mpocTeim
oTrOpaceIBaHUEM KaJpOB, YIIIbI 3aTBOpa At 60 kanpos/c, 30 xkanpos/c u 24 xanpos/c paBusl 180,
90 u 72 rpanycam, COOTBETCTBEHHO, [3]. OmbIT mOkKa3bIBaeT, UTO Ykl 3aTBOopa Huxke 180
rpagycoB, B 0oOLIeM, SIBJISIOTCSI HEAOMYCTUMBIMH, B YaCTHOCTH, C 4aCTOTAMM KaapoB Huke 50
I'u. ITocpencTBoM mpenocTaBieHnss MHPOPMALIUK yIJIa 3aTBOPA, HAPUMEp, eciu Tpedyercs To,
yro paucruiedr Qopmupyer kuHemartorpaduueckmuii sddexr u3 Bumeo mpu 120 IT'm ¢
YMEHBIIEHHBIM YIJIOM 3aTBOpPA JUISl KQXKI0TO BPEMEHHOTO CJI0sl, NHTEJUIEKTYalIbHbIE TEXHOJOTHU
MOTYT MPUMEHSTBCS ISl TOTO, YTOOBI yJIy4INaTh KOHEYHbIH BHEIIHUN BULI.

[00059] B mpyrom mpumepe, MOXHO XOT€Tb IMOJAJEP’KUBATh APYroil BPEeMEHHOMN ClOH
(ckaxkem, cybrnorok 6utoB B 60 KanpoB/c BHYTpH MOTOKa OUTOB B 120 KaapoB/C) ¢ MACHTUYHBIM
yIJioM 3aTBOpa. B Takom ciydae, riaBHasi mpobjieMa COCTOUT B TOM, 4YTO, Kornma Bunaeo B 120
kanpos/c orobpaxkaercs mnpu 120 T'n, dYeTHbIe/HEYETHBIE KAAPbl HMMEIOT Pa3JTUYHBIN
s¢dexTuBHBIE  yrom 3atBopa. Ecmum  gucmiell  WMeeT  CBA3aHHYK — MH(OPMAIUIO,
UHTEJUIEKTYaJIbHbIE TEXHOJOIMH MOTYT MPHUMEHSTHCS AJIsl TOrO, 4TOOBI YJIyYIIaTh KOHEYHBIH
BHeIHuH Bua. [IpuMep mpemyioskeHHOro CHHTaKCHCa TMOKas3biBaeTcst B Tabmuie 15, B KOTOpPOit
cuHTakcudeckas Ttabmuna VUl-mapamerpo E2.1 B HEVC (ccputounenii matepuan [1])
mMomuduuupyercs, 4roObl MOAAep:KUBaTh HH(GOPMALMIO yIia 3aTBOpa TaK, KaK OTMEYEHO.
Cnenyer OTMETUTh, YTO B IPYyIrOM BapUaHTE OCYLIECTBJIEHUS, BMECTO BBIPAXKEHMsI CUHTAKCHCa
shutter angle B aOCONIOTHBIX rpagycax, OH aIbTEPHATHBHO MOXKET BBIPAXKATHCS KaK OTHOIICHHE
94aCTOThI KaJIPOB K CKOPOCTH cpadaTbIBaHMsI 3aTBOpa (cM. ypaBHeHue (1)).

Tabmuna 15. ITpumepHnsriii cuntakcuc VUI-napamMerpoB ¢ moanepsKKo yriia 3aTBopa
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vui_parameters() { JHeckpunrop

vui_timing_info_present_flag u(l)

if(vui_timing_info_present_flag) {

vul_num_units_in_tick u(32)
vul_time_scale u(32)
vui_poc_proportional_to_timing_flag u(l)

if(sps_poc_proportional _to_timing_flag)

vui_num_ticks_poc_diff_one_minusl ue(v)

vui_hrd_parameters_present_flag u(l)

if(vel_hrd_parameters_present_flag)

hrd_parameters(1, sps_max_subjayers_minus1)

}

vui_shutter_angle_info_present_flag u(l)

if(vui_shutter_angles_info_present flag) {

fixed_shutter_angle_within_cvs_flag u(l)

if(fixed_shutter_angle_with_cvs_flag)

fixed_shutter_angle u(9)

else {

for(i=0; i<=vps_max_sub_layers_minusl; i++) {

sub_layer_shutter_angle[i] u(9)
}
}

vui_shutter angle info present flag, pasnbIi 1, yka3piBaeT TO, 4TO MH(OPMAIUS yria
3aTBOpa MIPUCYTCTBYET B CUHTAKCUYECKOU CTPYKType vui_parameters();
vui_shutter angle info present flag, pasuslil 0, ykassiBaeT TO, 4TO HHYOPMALHS yIiIa 3aTBOPA
HE TIPUCYTCTBYET B CHHTAKCHYECKOU CTPYKType vui_parameters().

fixed_shutter_angle_within _cvs flag, paBHbIii 1, yka3eBaeT TO, uTO MHGOPMALHS yIa
3aTBOpa  SIBJSIETCSl  WAGHTUYHOM Uil Bcex  BpeMeHHbIXx  moxaciaoeB B CVS;
fixed shutter angle within cvs flag, paBHbiii 0, ykassiBaer TO, 4TO HH(POPMALUS yIjIa 3aTBOpA
MOJKET He OBbITh HIEHTHYHOM IS BCEX BpeMeHHbIX noacioes B CVS.

fixed shutter angle yxa3piBaer yrom 3arBopa B rpaaycax B CVS. 3HaueHue
fixed shutter angle nomxno cocraBmsTh B Auanazone ot 0 1o 360.

sub_layer shutter angle[i] yka3piBaer yron 3arBopa B rpaaycax, korna HighestTid pasen
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1. 3nauenne sub_layer shutter angle[i] momxHO cocTaBisiTh B nuanaszone ot 0 go 360.
llocmenennoe obnosnenue uacmomeoi Kaopos 8 KOOUPOBAHHOITI
suoeonocneoosamenvrocmu (CVS)

[00060] DkcriepuMeHTh! AEMOHCTPUPYIOT, uTo 1151 HDR-koHTEHTa, 0TOOpaskaemoro Ha
HDR-aucrinee, 9roObl BOCIPHUHUMATH HIEHTUYHOE APOXKAHUE IPHU ABWKEHHH B KadyeCTBE
BOCIIPOM3BENICHUS] B CTAHAAPTHOM AuHaMuueckoM auamnasone (SDR) Ha aucruee Ha 100 Hur,
YaCTOTa KaApOB JOJDKHA YBEJIMYMBATBCS HA OCHOBE SIPKOCTH KOHTEHTa. B OonbLInHCTBE
craumaptoB (AVC, HEVC, VVC wu T1.1.), yactoTta BUIEOKAAPOB MOKeT ykasbiBaThCsi B VUI
(comepxkaiueiics B SPS) ¢ HCNONB30BaHMEM CHUHTAaKCHYECKHMX 3JIEMEHTOB Vvui time scale,
vui_num_units_in_tick u elemental duration in tc minusl [temporal id max], Hanpumep, Kak
MOKa3aHO B HIKenpuBeneHHou Tabnuie 16 (cMm. pasnen E.2.1 B cepiiounom mMatepuaie [1]).

Tabmuua 16. Cunrakcudeckue VUI-31€MEHTBI, KOTOPbIE YKa3bIBAIOT YaCTOTY KaApOB B

HEVC
vui_parameters() { Jeckpunrop

vui_timing_info_present_flag u(l)

if(vui_timing info_present flag) {

vui_num_units_in_tick u(32)
vui_time_scale u(32)
vui_poc_proportional to_timing flag u(l)

if(sps_poc_proportional _to_timing_flag)

vui_num_ticks_poc_diff_one minusl ue(v)

vui_hrd_parameters_present_flag u(l)

if(vel_hrd_parameters_present_flag)

hrd_parameters(1, sps_max_subjayers_minus1)

Kak nosicueno B ccobutounom marepuane [1]:
IMepemennast ClockTick wusBnekaercs ciaenyromuM oOpa3oM U HA3bIBAETCS "TaKTOM
CUHXpOCUTrHana":

ClockTick=vui_num_units_in_tick ~ vui_time scale

picture_duration=ClockTick*(elemental_duration_in_tc_minus1[i]+1)

frame_rate=1/pic_duration.

[00061] Tem He MeHee, yacTOTa KagpOB MOXKET HU3MEHSTHCS TOJBKO B KOHKPETHBIE
MOMEHTHI BpeMeHH, Hanpumep, B HEVC, Tonpko B Kaapax Ha OCHOBE BHYTPEHHEH TOYKHU
npousBoJibHOro noctyna (IRAP) unu B Havane HoBot CVS. [{nst HDR-BocnpousBenenusi, koraga

BO3HUKACT cnyqai/'l MOCTCIICHHOI'O IMOSABJIICHUSA WKW NOCTCNCHHOIO HCYC3HOBCHUA, IMOCKOJIbKY
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SAPKOCTb 1/1306pa>1<eH1/I$1 HU3MCHACTCA MOKAAPOBO, MOXKET BO3HUKATH HeO6XOI[I/IMOCTb HU3MCEHATDH
HaCTOTyY KaApOB HWIHN JJIUTCIIBHOCTD I/1306pa>KeHI/I$I JJI1 KaxKkaoro 1/1306pa>1<eH1/m. Yro0bl
obecrneynBaTh BO3MOKHOCTb OOHOBJIEHHS] YaCTOTHI KaapoB WK AJIUTEJIbHOCTU I/1306pa)KeHI/I$I B
mo00oll MOMEHT BpeMeHH (Jake Ha IOKaJgpOBONM OCHOBE), B BAapUaHTE OCYIIECTBJIECHUS,
npennaraercs HoBoe SEI-cooOmmenue anmsi "4acTOThI € MOCTENEHHBIM OOHOBIEHHEM'", Kak
nokasaHo B Tabmimue 17.

Tabmuua 17. [IpuMepHbIi CHHTAKCHUC YIS TOTO, YTOOBI MOAIEPIKUBATH YACTOTY KaJPOB C

NOCTEeNeHHbIM OOHOBIIeHHEeM Tipu oOMene SEI-coolenusmu

gradual_refresh_rate(payloadSize) { Jeckpunrop
num_units_in_tick u(32)
time_scale u(32)

}

[00062] OmpeneneHue HOBOrO CHHTAKCHCAa num_units in_tick sBISETCS WACHTUYHBIM
vul_num_units_in_tick, u omnpeneneHue time scale SBISETCS WIACHTHYHBIM OIPENEIICHHIO
vui_time_scale.

num_units_in_tick siBIs€TCSI YUCIIOM €AMHULl BPEMEHH CHHXPOCUTHAJA, PabOTArOIIEro Ha
gactore time_scale I'l;, KoTopasi COOTBETCTBYET OTHOMY IPUpPALICHHUIO (Ha3bIBAEMOMY "TaKTOM
CHHXpPOCHTHaJa") CUeTYMKAa TAaKTOB CHHXPOCHUTHAJA;, num_units_in_tick moyokeH mpeBbimath 0.
TakT cHHXpOCUTHANIA, B €QUHUIAX CEKYHI, PaBeH YaCTHOMY num_units in_tick, neixeHHOMy Ha
time scale. Hampumep, korma wacrota wu300pakeHUil BuUAeocurHayia coctaBimsser 25 I,
time scale moxer ObITh paBeH 27000000, u num_units in_tick mosker ObiTh paBen 1080000, u B
CHIIY 3TOTO TaKT CHHXPOCHUTHaNA MOXeT ObITh paBeH 0,04 ceKyHAbI.

time scale sIBISIeTCS YMCIOM €OMHUL] BPEMEHH, KOTOpPbIE NMPOXOAAT 32 ONHY CEKYHIY.
Hanpumep, cucremMa BpeMEHHBIX KOOPAMHAT, KOTOpas H3MeEpsieT BpeMs C HCIHOJIb30BAHUEM
cunxpocurHana B 27 MIn, umeer time scale B 27000000. 3HaueHue time scale IOJKHO
npesbIuats 0.

BpemenHas qHMTENbHOCT M300pakeHus Ui M300pakeHusi, KoTopoe ucnoib3yer SEI-
coobmenue gradual refresh rate, 3amaercs cnenyrouum o0pazoMm:

picture_duration=num_units_in_tick + time_scale.Cuenanuzuposanue ungopmayuu y2na
3ameopa uepe3 obmen SEI-coodugenusamu

[00063] Kak mosicHeHO Bbime, Tabnuma 15 mpemoctasisier nmpumep cuHTakcuca VUI-
napamMeTpoB ¢ MOAAEPIKKOH yria 3aTBopa. B kauecTse npumepa u 0e3 orpanudenus, Tabnmna 18
NepeuncisieT UASHTUYHbIE CHHTAKCUYEeCKHE S3JIEMEHTBhI, HO Ternepb B KadectBe dactu SEI-
coobmenus st nHGopManuu yria 3arsopa. Cnenyer ormeruts, 4yto 0OMeH SEI-coolmenusimu
UCTIONB3YETCS TOJIbKO B KAueCTBE NpUMepa, M AHAJOTHUYHBIH OOMEH COOOLIEHMSMH MOKET
KOHCTPYHPOBATbCS B JPYTUX CIOSX BBICOKOYPOBHEBOI'O CHHTAKCHCA, TaKHX Kak Habop
napameTpoB mnocyienosarenvbHocTu (SPS), Habop mapamerpos usobpaxenus (PPS), 3aromoBok
CEepHUH MOCIIEIOBATEIbHBIX MAKPOOIOKOB MIIM IPYIIITBI MO3AMYHBIX (PPArMEeHTOB H T.IL

Tabnuna 18. ITpumepHnsriii cuntakcuc SEI-coobiennii ayis nHGOpMaliy yriia 3aTBopa
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shutter_angle information(payloadSize) { JHeckpunrop

fixed_shutter_angle_within_cvs_flag u(l)

if(fixed_shutter_angle_within_cvs_flag)

fixed_shutter_angle u(9)

else {

for(i=0; i<=sps_max_sub_layers_minus1; i++)

sub_layer_shutter_angle[i] u(9)
}
}

[00064] VYronm 3arBOpa TUMUYHO BBIpaxaercss B rpaaycax or O mo 360 rpamycos.
Hanpumep, yron 3arBopa B 180 rpaaycoB ykasblBaeT TO, YTO AJIUTENBHOCTb 3KCHO3ULIMU
cocTaBysieT 1/2 OT IUIMTENBbHOCTH Kazapa. YTOJ 3aTBOpPAa MOXKET BBIPAKATHCS CIEAYIOLINM
obpasom:  shutter angle=frame rate*360*shutter speed, rme  shutter speed  sBIsIETCS
JUITENbHOCTBIO OKCMO3MLMHM, H frame rate sBiseTcsl HWHBEPCHEW JIMTENBHOCTH Kajapa,
frame rate s nmanHOrO BpeMeHHOro moxacnos Tid Moxker yKa3bpIBaTBCS TOCPEICTBOM
num_units in_tick, time scale, elemental duration in tc minusl[Tid]. Hampumep, xornma
fixed_pic_rate_within_cvs_flag [Tid] pasen 1:

frame_rate=time_scale/(num_units_in_tick*(elemental_duration_in_tc_minus1[Tid]+1)).

[00065] B HekOTOpBIX BapHaHTaX OCYIIECTBJICHHs, 3HAUCHUE yTja 3aTBOpa (Hampumep,
fixed shutter angle) MmoskeT He OBITH LIEBIM YHCIIOM, HAIIPUMEP, OHO MOKET COCTaBIATh 135,75
rpaaycoB. UToObl obecrieunBaTh OOJBLIYI0 TOYHOCTh, B TaOmuue 21, MoxxHO 3amensaTs u(9) (9
O6utoB Oe3 3Haka) Ha u(l16) MIM HEKOTOPYIO IPYIyK MOAXOINAINYI0 OHTOBYIO TIIyOUHY
(manpumep, 12 6uros, 14 6uros umm Gonee 16 OUTOB).

[00066] B HeKOTOpBIX BapHaHTaX OCYILECTBJIEHHUS, MOXET OBbITh MPEHMYIIECTBEHHBIM
BbIpaKaTh MH(POPMAILIMIO yTrja 3aTBOpa C TOYKU 3peHus "TakToB cuHXxpocurHama'. B VVC,
nepemenHasi ClockTick uzBjekaercst cenyrmm o0pasoM:

ClockTick=num_units_in_tick +time scale. (8)

B TakoMm ciy4ae, MOXKHO BbIpaXaTh KakK JJIUTEIbHOCTb Kaapa, TaK U JJIUTEIBbHOCTH
SKCIIO3UIMU B KAYE€CTBE KPATHOTO WM TPOOHOTO OTHOCUTEBHO TAKTOB CHHXPOCHUTHAJIA:

exposure_duration=fN*ClockTick, (9)

frame_duration=fM*ClockTick, (10)

rae fN u fM sIBasiroTCSI 3HAYEHUSIMU C TLIaBaroiei 3amstton, u IN<fM.

B Takom cnyyae:

shutter_angle=frame_rate*360*shutter_speed=

=(1/frame_duration)*360*exposure_duration= (11)

=(exposure_duration*360)/frame_duration=

=(fN*ClockTick*360)/(fM*ClockTick)=

=(fN/fM)*360=(Numerator/Denominator)*360,
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rae Numerator 1 Denominator SIBISIFOTCS LENBIMH YHCJIAMH, ANIPOKCHUMHUPYIOIIUMHU
otHowmeHue fN/fM.

[00067] Tabnuma 19 mokassiBaeT npumep obdmena SEI-coOOImEHUsSMH, yKa3bIBAEMOTO
nocpencrsoM ypasaeHus (11). B atom nmpumepe, yron 3arBopa AOJDKEH mpeBbimaTh O s
KaMephl pealbHOr0 MHpA.

Tabmuua 19. ITpumepneiit oomen SEI-cooOmenusimu 11 nHGOpPMAaLUK yriia 3aTBOpa Ha

OCHOBE TAKTOB CUHXPOCHTHaJIa
shutter_angle_information(payloadSize) { Jeckpunrop

fixed_shutter_angle_within_cvs_flag u(l)

if(fixed_shutter_angle_within_cvs_flag) {

fixed_shutter_angle_numer_minus1 u(16)
fixed_shutter_angle_denom_minus1 u(16)
}

else {

for(i=0; i<=vps_max_sub_layers_minus1; i++) {

sub_layer_shutter_angle numer_minus1[i] u(16)
sub_layer_shutter_angle_denom_minus1[i] u(16)
}
}

Kax nosicheHo Bblle, ucnoib3oBanue u(16) (16 6uros OGe3 3HaKa) 1y TOUHOCTH yria
3aTBOpa MPOWUIIOCTPUPOBAHO B KAauecTBe IIpUMepa U COOTBETCTBYET TOYHOCTH B!
360/2'°=0,0055. TouHOCTH MOXKET peryiupoBaTbCsl Ha OCHOBE pEAJbHBIX BAapUAHTOB
npumMeHenus. HampimMep, npu ucrons30Banmi u(8), TOUHOCTS cocTasiser 360/2°=1,4063.

[Tpumeuanue. Yroa 3aTBOpa BBIpAKAETCs B rpanycax, 0oapmux 0, HO MEHBLIMX WM
paBHbix 360 rpagycam. Hanpumep, yron 3arBopa B 180 rpaaycoB ykasplBaeT TO, 4TO
JUTATENIBHOCTD SKCIIO3ULIMH COCTABJISAET 1/2 OT IJTUTETbHOCTH Kaipa.

fixed shutter angle within cvs flag, paBHbIli 1, ykas3plBaeT TO, YTO 3HAYEHHE YIJia
3aTBOpa  SIBJIIETCS ~ WACHTUYHbIM  JJIsI  BCeX  BpeMeHHbIx  moxcioes B CVS;
fixed shutter angle within cvs flag, paBHbIi O, ykaseiBaeT TO, YTO 3HAUEHHE YIJa 3aTBOpA
MOJKET He OBITh HICHTUYHBIM JIJIsl BCEX BPEMEeHHBIX nozcyioes B CVS.

fixed_shutter angle numer minusl mmoc 1 yka3pIBaeT YHUCIUTEND, UCTIONB3YEMBIH IS
TOro, 4TOOBI U3BJIEKATh 3HaUeHUE yria 3aTBopa. 3HaueHue fixed shutter angle numer minusl
IIOJKHO COCTaBJISITh B quana3oHe oT 0 1o 65535, BKIFOUUTEIBHO.

fixed shutter angle demom_ minus] mmoc 1 ykasblBaeT 3HaMEHATENb, HCIOJIb3YEMbIH
TUTst TOTO, YTOOBI W3BJIEKATh 3HAUYCHUE yria 3aTBOpA. 3HaueHue
fixed shutter angle demom minusl pomwkHO cocraBnATe B aAmanazone or 0 mgo 65535,
BKJIFOUUTENBHO.

3nauenue fixed shutter angle numer minusl pomKHO OBITH MEHBLIE WM PABHO
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3HaueHnto fixed shutter angle demom_ minusl.

ITepemennas shutterAngle B rpagycax usBjiekaercs ClIeayoImuM 00pa3oM:

shutterAngle=360*(fixed shutter angle numer minusl+1) +
(fixed_shutter_angle demom_minus1+1))

sub_layer_shutter_angle numer_minus1[i] TUTIOC 1 YKa3bIBAE€T YHCIUTEND,
UCTIONIB3YEMBIH 11l TOro, 4TOObI U3BJIEKATh 3HAUeHHE yrIiia 3aTBopa, koraa HighestTid pasen i.
3nauyenue sub_layer shutter angle numer_minus1[i] 1omkHO cocTaBiATh B Auanasone ot O 1o
65535, BKIIFOYUTEIIBHO.

sub_layer_shutter_angle_demom_minus1[i] mmoc 1  yka3pBaeT 3HaMEHAaTelb,
UCTIONB3YEMBIH JUTsl TOTO, 4TOOBI M3BJIEKATh 3HaUeHHe yria 3arBopa, koraa HighestTid paseH i.
3nauenue sub_layer shutter_angle demom_minus1[i] momkHO cocTaBisTh B Auana3one ot O 1o
65535, BKIIFOUUTEIIBHO.

3nauyenue sub_layer_shutter_angle_numer_minus1[i] 70XKHO OBITE MEHBIIE WM PABHO
3HavyeHuro sub_layer_shutter_angle_denom_minus1[i].

ITepemennas subLayerShutterAngle[i] B rpagycax u3BjekaeTcs CIEAyIOIINM 00pa3oM:

subLayerShutterAngle[i]=360*

(sub_layer_shutter_angle numer_minus1[i]

+1) + (sub_layer shutter angle demom minusl1[i]

+1)

[00068] B gpyrom BapwaHTe OCYLIECTBJICHUS, JIUTEIBHOCTh Kaapa (Hampumep,
frame duration) MoxeT yka3bpIBaThCs MIOCPENCTBOM HEKOTOPOTO IPyroro cpencrea. Hanpuwmep, B
DVB/ATSC, xorna fixed pic_rate within _cvs flag [Tid] pasen 1:

frame_rate=time_scale/(num_units_in_tick*(elemental_duration_in_tc_minus1[Tid]+1)),

frame_duration=1/frame_rate.

[00069] Cunrakcuc B Tabmuie 19 M B HEKOTOPBIX MNOCIEAYIOIIUX TaOiIMLax
npeAroNaraeT TO, Yroj 3aTBOpa BCErAa IOJUKEeH ObITh OOJble HyJIS, TEM HE MEHee, YroJ
3aTBOpa=0 MOKET MCIOJB30BATHCS ISl TOTO, YTOOBI CHTHAJIM3UPOBATh TBOPYECKOE HAMEPEHHE,
IPU KOTOPOM KOHTEHT AOJDKEH OTOOpakaThCs O€3 pa3sMbITOCTH MPHU JBHIKEHUU. DTO MOXKET
UMETb MECTO JUisl OBHKyIeiics rpaduky, anumarmu, CGIl-TekcTyp U MaToBbIX 3KpaHOB u T.1. B
CBSI3U C 3THM, HalpUMep, CUTHAIM3UPOBAaHHE yria 3aTBopa=0 MOKeT ObITh IMOJIE3HBIM JJIst
pewmieHnss MO BBIOOPY peXuUMa B TpaHCKogepe (Hampumep, 4YTOObI BBIOMPATH PEKUMBI
TPAHCKOIMPOBAHUS, KOTOpPbIE COXPAHSIOT Kpas), a TaKke Ha ANCIUIeE, KOTOPBIA NMPHHUMAET
metanaHuble yria 3arBopa nmo CTA-untepdeticy wiu 3GPP-untepdeiicy. Hampumep, yron
3arBopa=0 MOXKET HCIONB30BATHCS IJIsI TOTO, YTOOBI YKa3bIBaTh IS JUCILIES] TO, YTO OH HE
TOJDKEH BBIMOJHATH 00paOOTKY ABMKEHHS, TAKYIO KaK OYMCTKA OT IIyMa, UHTEPIOJSLHS KaIpOB
U TIL B  TakoM  BapmaHTE  OCYINECTBIICHUS, CHHTAKCUYECKHE  3JIEMEHTHI
fixed shutter angle numer minusl wu  sub layer shutter angle numer minusl[i] wmoryT
3aMEHATBCSI  MOCPEICTBOM  CHHTAKCH4YeCKHMX sjeMmeHToB fixed shutter angle numer wu
sub_layer_shutter angle numerf[i], rze:

fixed shutter angle numer ykaspiBaeT YHCIUTENb, WUCHOJB3YEMBIH MJIi TOrO, YTOOBI
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U3BJIEKaTh 3HaUeHHe yria 3arBopa. 3HauyeHue fixed shutter angle numer momkHO COCTaBIATH B
nuanaszoHe ot 0 1o 65535, BKIIOUUTEIBHO.

sub_layer_shutter_angle numer[i] yka3bIBaeT YHCIUTENb, WCHOJIB3YEMbIH MJIs TOTO,
yroObl HW3BIEKaTh 3HAueHWe yrua 3arBopa, korma HighestTid pasen 1. 3HadeHue
sub_layer shutter angle numer[i] pmomkHO cocraBasiTh B nuanasoHe or 0 ngo 65535,
BKJIFOUUTENBHO.

[00070] Kpome TOTO, B Apyrom BapHAHTE OCYILECTBIICHMUS],
fixed shutter angle denom minusl u sub layer shutter angle denom minusl1[i] Takke mMoryT
3aMEHSAThCSI  TIOCPEACTBOM  CHHTakcuueckux ojemeHtoB fixed shutter angle denom wu
sub_layer_shutter_angle_denoml[i].

[00071] B BapuaHTe OCYLIECTBJICHHS, KaK MPOWLUTFOCTPUPOBAHO B Tabmuie 20, MOKHO
MHOTOKPAaTHO HCIIOJIb30BaTh CHHTAKCHUC num_units in tick u time scale, 3amanubiii B SPS
nocpencteoM 3ananus general hrd parameters present flag pasupim 1 B VVC. CornacHo 3Tomy
cuenaputo, SEI-cooOmenne Moxker ObITh mepenMeHOBaHO B kadectBe SEI-cooOmenus
JUTATENBHOCTH SKCIIO3ULIHH.

Tabmuna 20. Ilpumepssiii  oOmen SEIl-cooOmenusiMu  aiisi  CUTHaJU3UPOBAHMS

JJIUTENbHOCTHU 3KCIO3ULINH
exposure_duration_information(payloadSize) { Jeckpunrop

fixed_exposure_duration_within_cvs_flag u(l)

if(fixed_shutter_angle_within_cvs_flag) {

fixed_exposure_duration_numer_minus1 u(16)
fixed_exposure_duration_denom_minusl u(16)
}

else {

for(i=0; i<=vps_max_sub_layers_minus1; i++) {

sub_layer_exposure_duration_numer_minus1[i] u(16)
sub_layer_exposure_duration_denom_minus1[i] u(16)
}
}

fixed exposure duration within cvs flag, paBHbiii 1, ykaseiBaeT T0, 4T0 3(hHeKTHBHOE
S3HAUCHUEC NIUTCIbHOCTU 3KCIO3ULUU ABJIACTCA UACHTUYHBIM AJI BCEX BPEMCHHBIX MOACIIOCB B
CVS.

fixed exposure duration within cvs flag, paBHbiii O, ykassiBaeT T0, 4T0 3(hHeKTHBHOE
3HAYCHHUEC IJIUTCJIIBHOCTHU JSKCIO3UIUHN MOXKET HE 6bITb UACHTUYHBIM [JisI BCEX BPEMCHHBIX
noxcyioes B CVS.

fixed exposure duration numer minusl rmioc 1 yka3pIBaeT YHCIUTENb, UCIOJB3YEMbIN
JJISL TOrO, I'ITO6I:»I U3BJICKATDH 3HAYCHUEC AJIUTECIIBHOCTHU OKCITO3ULIUH. 3HaueHue

fixed exposure duration numer minusl AoKHO cocTaBnATe B nuamasoHe or O mo 65535,
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BKJTFOUUTENBHO.

fixed exposure duration demom minusl  mmoc 1  yka3blBaeT = 3HaMEHATEIb,
UCTIONB3YEMBIN JIs1 TOro, 4TOOBI M3BJIEKATh 3HAUYEHUE IJINTEIbHOCTH SKCHO3HIMU. 3HAauEHUEe
fixed exposure duration demom minusl nomxHO cocraBisaTh B auanazoHe ot 0 mo 65535,
BKJIFOUUTENBHO.

3nauenne fixed exposure_during numer_minusl OKHO OBITH MEHbBLIE WJIH PABHO
3HaueHuto fixed_exposure_duration_demom_minus].

ITepemennas fixedExposureDuration usBjekaercs CIeayrumM 00pa3om:

fixedExposureDuration=(fixed exposure duration numer minusl+1) +
(fixed_exposure_duration_demom_minus1+1)*ClockTicks

sub_layer_exposure_duration_numer_minus1[i] mmoc 1  yka3plBaeT  YHCIUTENb,
UCTIONIB3YEMBIH Ui TOTO, YTOOBI HW3BJEKATh 3HAUYEHUE JJIUTEIBHOCTH SKCIIO3UIMH, KOTJa
HighestTid pasen 1. 3Hauenue sub_layer exposure_duration_numer minusl[i] mgomxHO
COCTaBJISITh B AuamnazoHe oT O 10 65535, BKIFOYUTENBHO.

sub_layer_exposure_duration_demom_minus1[i] mmoc 1 yka3plBaeT 3HaAMEHATEb,
UCTIONB3YEMBIH Ui TOTO, YTOOBI H3BJIEKaTh 3HAUYEHHUE MJIUTEIBHOCTH SKCIIO3ULMH, KOTJa
HighestTid pasen 1. 3Hauenue sub_layer exposure duration_demom_ minusl[i] gomxkHO
COCTaBJISITh B AuamnazoHe oT O 10 65535, BKIIIOYUTENBHO.

3nauenne sub_layer exposure_duration_numer_minusl[i] momkHO OBITE MEHBIIE WIH
paBHO 3HaueHuto sub_layer exposure_duration_demom_minus1[i].

Ilepemennast subLayerExposureDuration[i] nnst HigestTid, paBHoro i, wusBnekaercs
CJIeYIOIIHUM 00pa3oM:

subLayerExposureDuration[i]

=(sub_layer_exposure_duration_numer_minus1[i]

+1) = (sub_layer_exposure duration_demom_minus]1[i]

+1)*ClockTicks.

[00072] B npyrom BapuaHTe OCYIIECTBJIEHUs, KaK MOKa3aHO B Tabiwiue 21, MOKHO SIBHO
3amaBath clockTick mocpeacTBOM CHHTAKCHYECKHMX »JJIEMEHTOB €Xpo num units in tick wu
expo_time scale. [IpeumyInecTBo 31eCh COCTOUT B TOM, YTO OH HE OCHOBBIBAETCS HA TOM, 33/1aH
win Her general hrd parameters present flag pasupiM B 1 B VVC, kak B mnpenpigyuiem
BapHUAHTE OCYIIECTBJICHUS, B TAKOM CIIydae:

clockTick=expo num_units in_tick + expo time scale. (12)

Tabmuua 21. IIpumepHseiii oomeH SEI-cooOrmeHusiMu Ui CUTHAJIM3UPOBAHUST BPEMEHU

SKCIO3ULIUU
exposure_duration_information(payloadSize) { Jeckpunrop
expo_num_units_in_tick u(32)
expo_time_scale u(32)
fixed_exposure_duration_within_cvs_flag u(l)
if(!fixed_exposure_duration_within_cvs_flag)
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for(i=0; i<=vps_max_sub_layers minusl; i++) {
sub_layer_exposure_duration_numer_minus1[i] u(16)
sub_layer_exposure_duration_denom_minus1[i] u(16)
}

}

expo_num units in tick sBIAETCS YMCIOM EOMHUI[ BPEMEHH CHHXPOCHTHAA,
paboraromero Ha uactote time scale ', KoTOpasi COOTBETCTBYET OJHOMY MpPHPAIIEHHUIO
(Ha3bpIBaEMOMY "TakTOM cuHXpocurHana'") cYeTUHKa TaKTOB CUHXPOCUTHAJA,
expo_num_units_in_tick nomwken nmpesbimarh 0. TakT CHHXPOCUTHAJA, 3a1aHHBIA TIOCPEACTBOM
nepemennoit clockTick, B emmHMIIAX CEKyHI, paBeH YaCTHOMY €Xpo num_units in_tick,
JIEIEHHOMY Ha eXpo_time_scale.

expo_time scale SBISETCS YHCIOM EAMHHL BPEMEHH, KOTOpbIE MPOXOAAT 3a OIHY
CEKyHAY.

clockTick=expo num_units_in_tick ~ expo time scale.

[Ipumeuanne: JlBa  CHHTAKCHYECKHMX  3JIEMEHTA:  eXpo_num_units in tick
expo_time scale 3amarorcs, 4TOOBI U3MEPSITH TUTEIBHOCTD SKCITO3UIINH.

TpeboBanre COOTBETCTBUSI MOTOKA OMTOB 3akiouaercss B ToM, uTo clockTick momkHO
obiTh MenbIne win paBHO ClockTick, korga mpucyTcTByroT num_units in_tick u time scale.

fixed exposure duration within_cvs flag, paBHbIi 1, yka3eiBaeT TO, 4TO 3¢ PeKTUBHOE
3HAYEHHUE JJTUTEJbHOCTH SKCIIO3HLIUH SIBJIIETCS MISHTUYHBIM I BCEX BPEMEHHBIX IMOJCIOEB B
CVS; fixed exposure duration within cvs flag, pasueiii 0, yka3eiBaeT TO, 4TO 3¢ (PeKTUBHOE
3HAYEeHUE JUIUTENbHOCTU HKCIO3UIMU MOXET He ObITb MACHTHYHBIM IS BCEX BPEMEHHBIX
noacnoeB B CVS. Korma fixed exposure duration within cvs flag paBen 1, mepemeHHas
fixedExposureDuration 3agaercs pasnoti clockTick.

sub layer exposure duration numer minusl[i] r1wumoc 1  yka3blBaeT  YHCIUTEND,
UCTIONB3YEMBIH JJIsi TOro, YTOOBI W3BJEKaTh 3HAYEHHE JUIMTEIBHOCTH OKCIO3HUIMH, KOTAa
HighestTid pasen 1. 3Hauyenuwe sub layer exposure duration numer minusl[i] gOJKHO
COCTaBJIATh B nHamna3oHe oT 0 10 65535, BKIFOUUTEIBHO.

sub layer exposure duration demom minusl[i] rtumoc 1 yka3piBaeT 3HaMEHATeJb,
UCTIONB3YEMBIH i TOro, 4ToOBl HW3BJEKATh 3HAUEHHE UIMTENBHOCTH SKCIO3UIMH, KOTAa
HighestTid paBen 1. 3nauenue sub layer exposure duration demom minusl[i] momKHO
COCTaBJIATh B uanazoHe oT 0 10 65535, BKIIOUUTEIBHO.

3nagenne sub_layer exposure_duration_numer_minusl[i] momkHO OBITE MEHBLIE WIH
paBHO 3HaueHuto sub_layer exposure_duration_demom_minus1[i].

ITepemennast subLayerExposureDuration[i] mist HigestTid, paBHOro i, u3Biekaercs
CIIEYIOIIUM O0pa3oM:

subLayerExposureDuration[i]

=(sub_layer_exposure_duration_numer_minus]1[i]

+1) + (sub_layer exposure duration denom_ minusl1[i]
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+1)*clockTick.
[00073] Kak MOSICHEHO BBILIIE, CUHTAaKCHYECKHE napameTpbl
sub_layer_exposure_duration_numer_minus1[i] u

sub_layer_exposure_duration_denom_minus1[i] Takke MOryT 3aMEHATBCS MOCPEACTBOM
sub_layer_exposure_duration_numer[i] u sub_layer_exposure_duration_denom([i].

[00074] B mpyrom BapuaHTe OCYINECTBIICHMs, KaK IOKa3aHO B Tabmuie 22, MOXHO
3amaBath mapamerp ShutterInterval (T.e. IIMTEIBHOCTb  SKCIO3UIHMU)  MOCPEICTBOM
CHHTAKCUYECKHX 3JIEMEHTOB sii_num_units in_shutter interval u sii_time scale, rue:

ShutterInterval=sii_num_units_in_shutter interval + sii_time_scale. (13)

Tabmuna 22. Tlpumepnsiii  oOmen SEI-cooOmeHusiMu  ajisi  CUTHaJU3UPOBAHMSI

IUTUTENIHHOCTH 3KCTo3ULMK (MHPOPMAIIUK HHTEpBaa CpabaThIBAHUS 3aTBOPA)

shutter_interval_information(payloadSize) { Jeckpunrop
sii_num_units_in_shutter interval u(32)
sii_time_scale u(32)
fixed_shutter_interval_within_cvs_flag u(l)

if(!fixed_shutter_interval_within_cvs_flag)

for(i=0; i<=vps_max_sub_layers_minusl; i++) {

sub_layer_shutter_interval_numerfi] u(16)
sub_layer_shutter_interval_denom([i] u(16)
}

Cemanmuxa SEI-coobwenuii ¢ ungopmayueii unmepeana cpadamui6ans 3ameopa

SEI-coobmenne ¢ wunpopmauneil uHTepBana cpabaTbIBaHMs 3aTBOPa YKa3bIBaeT
UHTEpBa cpadaThIBAHUS 3aTBOpA UIS ACCOLMHMPOBAHHOTO BUICOKOHTEHTA 1O KOJUPOBAHUS U
oTOOpakeHHsl, HAPUMep, AJIsI 3aXBAYEHHOTO KaMepol KOHTEHTA, KOJWYECTBO BPEMEHHM, KOTaa
JaTYUK U300paKEHUHN SKCIIOHUPYETCSI sl TOTO, 4TOOBI PopMuUpoBaTh H300paskeHUE.

sii_num_units_in_shutter interval yka3bIBaeT YMCIO €OUHHI] BPEMEHU CHHXPOCHTHAJA,
paboraromero Ha dactote sii_time scale ', KOTOpasi COOTBETCTBYET OZHOMY MPHUPALICHUIO
CUETYMKA TAaKTOB CHHXPOCHUTHaja 3arBopa. MHTepBam cpaOaThIBaHUsI 3aTBOpA, 3aJaHHBIH
nocpencrsoM mepemeHHoi  ShutterInterval, B eguHMIAX CeKyHI, pPaBeH YaCTHOMY
sii_num_units_in_shutter interval, nemeHHomy Ha sii_time scale. Hampumep, korma
ShutterInterval pasen 0,04 cekyHzbl, sii_time scale moxker ObiTb paBen 27000000, u
sii_num_units_in_shutter interval moxer O0bITh paBer 1080000.

sii_time scale yka3pIBaeT YHMCJIO €AUHUL] BPEMEHH, KOTOPBIE MPOXOMAT 33 OIHY CEKYHIY.
Hampumep, cucrema BpeMEHHBIX KOOPAMHAT, KOTOpas HM3MEpseT BpPeMsi C HCIOJIb30BaHHEM
cuHXpocurHana B 27 MI'n, umeer sii_time_scale B 27000000.

Korpa 3nauenue sii_time scale mpesbimaer 0, 3nadenue ShutterInterval ykasweiBaercs
CIIEYIOIIHUM 00pa3oM:

ShutterInterval=sii_num_units_in_shutter interval + sii_time scale
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Wuaue (3Hauenue sii_time_scale pasuo 0), ShutterInterval nomken uHTepIpeTUPOBATHCS
KaK HEM3BECTHBIN UJIM HEYKa3aHHbIM.

IIpumeuanne 1: 3Hauenume ShutterInterval, paBHoe 0, MOXeT yKa3blBaThb TO, YTO
aCCOLIMMPOBAHHBIN BUAEOKOHTEHT COJAEPKUT KOHTEHT 3aXBaTa 3KpaHa, MALIMHOTE€HEPUPYEMBIi
KOHTEHT WUJIM IPYTroi He3aXBaThIBAEMBbIH KaMEPOI KOHTEHT.

[Tpumeuanne 2: 3Hauenue Shutternterval, Oonblue 3Ha4Y€HHs HHBEPCUHM YaCTOTBHI
KOIMPOBAHHBIX M300paKEHUH, HHTepBaJla KOIUPOBAHHOTO N300paKEHUs], MOJKET YKa3bIBaTh TO,
YTO YaCTOTa KOAMPOBAHHBIX HM300paKEHUIH MPEBBIIAET YACTOTY H300pa’keHHid, Ha KOTOPOH
CO3/1aH aCCOLIMHMPOBAHHBIN BHUIEOKOHTEHT, HalpuMmep, KOrjJa 4YacToTa KOAMPOBAHHBIX
u3obpakennii cocrapisier 120 ', u yactoTa n300pakeHH aCCOLMUPOBAHHOTO BHIEOKOHTEHTA
10 KomupoBaHHs U oToOpaxkenus: coctasnser 60 I'l. KomupoBaHHBI MHTEpBaN IJsl JAHHOTO
BpemeHHoro  moxciosi  Tid  moker  ykaswBatbesi  mocpenctBom  ClockTick  wm
elemental duration in tc minusl[Tid]. Hanpumep, korna fixed pic rate within cvs flag [Tid]
paBeH 1, uHTepBal WU300paKeHUs I JAHHOTO BpeMeHHoro moncios Tid, 3amaHHBIN
nocpencteoM nepeMenHoit Picturelnterval[ Tid], MokeT yka3pIBaThCS CIEAYIOIUM 00pa3oM:

Picturelnterval|[ Tid]=ClockTick*(elemental_duration_in_tc_minus1[Tid]+1).

fixed_shutter_interval_within_cvs_flag, paBubiii 1, yKa3blBaeT TO, YTO 3HA4YEHUE
ShutterInterval siBisieTcs WAGHTHYHBIM JJIs1  BCEX BpeMeHHbIX rmioacioeB B CVS;
fixed_shutter_interval_within_cvs_flag, paBHsbiii 0, yka3siBaeT TO, uTo 3HaueHue ShutterInterval
MOJKET He ObITh HACHTHYHBIM JJIs BCEX BpeMeHHbIX nozcioes B CVS.

sub_layer_shutter_interval_numer[i] yka3bIBaeT 4YHUCIUTENb, UCIMOJb3YEeMbIH I TOTO,
4yTOOBI W3BJIEKaTh HHTEPBAN CpadaThbIBaHMsA 3aTBOpA IJIsI TOACIHOS, 3aJaHHBIA IOCPEICTBOM
nepeMmeHHoM subLayerShutterInterval[i], B eqununax cexynna, korga HighestTid pasen 1.

sub_layer_shutter interval denom[i] yka3biBaeT 3HaMeHATeINb, UCIIOIB3YEMBIH 1JIS1 TOTO,
4yTOOBI M3BJIEKATh WHTEPBAJ CpadaThbIBaHUsS 3aTBOpPA AJSI TOACIOS, 33aJaHHBIH IOCPEACTBOM
nepemennoii subLayerShutterInterval[i], B enununax cekynn, korna HighestTid paseH i.

3nauenue sublLayerShutterInterval[i] mms HighestTid, paBHOoro 1, wu3BIeKaeTCs
cnenyrommM obpasom. Kornma 3nauenme fixed_shutter_interval_within_cvs_flag paBuo 0, u
3HadyeHue sub_layer_shutter_interval_denom([i] npesbimaer 0:

subLayerShutterInterval[i]

=ShutterInterval*sub_layer_shutter_interval_numer][i]

+sub layer shutter interval denom[i]

Hnaue (3HaueHne sub_layer_shutter_interval_denom[i] pPaBHO 0),
subLayerShutterInterval[i] momkeH MHTEpNPeTUPOBATHCS KAK HEM3BECTHBIM HJIM HEyKa3aHHBII.
Korpna 3nauenue fixed_shutter_interval_within_cvs_flag ne pasuo 0:

subLayerShutterInterval[i]=ShutterInterval.

[00075] B anbTepHATUBHOM BapUaHTE OCYLIECTBJIEHUS, BMECTO MCIIOIb30BAHMS
YUCIUTEIs] U 3HAMEHATeNsl AUl CUTHAJU3UPOBaHMS HHTEpBajia cpabaThiBaHMUs 3aTBOpa MAJIS

MOACJIOS, UCTIONB3YeTCs OJHO 3HaudeHue. IIpumep Takoro CHHTAaKCHCa MOKA3bIBaeTCs B TaOJHLEe
23.
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Tabmuua 23. ITpumeprsiii 0OMeH SEI-cooliiernsaMu J1s1 CHTHAIU3UPOBAHUS HHTEpBAa

cpabaTbIBaHUS 3aTBOpA

shutter_interval_information(payloadSize) { Jeckpunrop
sii_num_units_in_shutter interval u(32)
sii_time_scale u(32)
fixed_shutter_interval_within_cvs_flag u(l)

if(!fixed_shutter_interval_within_cvs_flag)

for(i=0; i<=vps_max_sub_layers_minus1; i++) {

sub_layer_num_units_in_shutter_interval[i] u(32)
}
}

Cemanmuxa SEI-coobwenuii ¢ ungopmayueii unmepeana cpadbamui6anisi 3ameopa

SEl-coofmenne ¢ wuHpoOpManuedl uWHTepBana CpabaTbIBAaHUS 3aTBOPA YKa3bIBAET
UHTEpBaJl cpabaThIBaHUS 3aTBOpA IJII ACCOLMHUPOBAHHOTO BUICOKOHTEHTA O KOAMPOBAHUS H
oTOOpaskeH!sI, HAPUMED, I 3aXBAYEHHOIO KaMepol KOHTEHTA, KOJMYECTBO BPEMEHH, KOraa
JaTYUK U300paKEHUHN SKCIIOHUPYETCS sl TOTO, 4TOOBI (hopMupoBaTh N300paskeHue.

sii_num_units_in_shutter yka3plBaeT YHCJIO €AWHULl BpPEMEHH CHHXPOCHUTHAJIA,
paboraromero Ha dactote sii_time scale I';, KoTopasi COOTBETCTBYET OZHOMY MPHPALICHUIO
CUETYMKAa TAaKTOB CHHXPOCHUTHaja 3arBopa. MHTepBanm cpaOaThIBaHUS 3aTBOpA, 3aJaHHBIN
nocpencTsoM nepemeHHoi  ShutterInterval, B eguHMIAX CeKyHI, paBeH YaCTHOMY
sii_num_units_in_shutter interval, nemenHomy Ha sii_time scale. Hampumep, korma
ShutterInterval pasen 0,04 cexyHzbl, sii time scale moxer ObiTh paBeH 27000000, wu
sii_num_units_in_shutter interval moxer ObiTh paBen 1080000.

sii_time scale yka3pIBaeT YHCJIO €AUHUL] BPEMEHH, KOTOPBIE MPOXOMAT 33 OHY CEKYHIY.
Hanpumep, cucremMa BpEeMEHHBIX KOOPAMHAT, KOTOpask U3MEpsIeT BpeMs C HCIOJb30BAHHEM
cuHxpocurHana B 27 MI'n, umeer sii_time_scale B 27000000.

Korpa 3nauenwue sii_time scale mpesbimaer 0, 3nadenue ShutterInterval ykasweiBaercs
CIIEYIOIIUM 00pa3oM:

ShutterInterval=sii_num_units_in_shutter interval = sii_time scale

WHuaye (3Hauenue sii_time_scale pasuo 0), ShutterInterval nomkeH UHTEpIPETUPOBATHCS
KAaK HEU3BECTHBIN U HEYKa3aHHBIN.

IMpumeuanne 1: 3Hauenwe ShutterInterval, paBrHoe 0, MOXKeT yKa3bIBaTb TO, HYTO
ACCOLIMMPOBAHHBIA BUIEOKOHTEHT COAEPYKUT KOHTEHT 3aXBaTa SKPaHA, MALIMHOTE€HEPUPYEMBbIit
KOHTEHT WJIM JPYTrOi HE3aXBaTbIBAEMbII KAMEPOU KOHTEHT.

IIpumeuanne 2: 3madenue Shutternterval, Oonblie 3HaUEHUS] WHBEPCHUH YaCTOTHI
KOZIMPOBAaHHBIX M300paXEHUH, HHTEPBaJIa KOAUPOBAHHOTO M300paKeHUsI, MOJKET YKa3bIBaTh TO,
YTO YacTOTa KOAMPOBAHHBIX HM300paKEHUI MpPEBBIIAET YACTOTY H300pa’keHHiH, Ha KOTOPOH

CO3a1aH aCCOHHHpOBaHHblﬁ BUACOKOHTCHT, HaAIpPpUMEP, KOraa YacToTa KOAUPOBAHHBIX
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n3o0pakennii cocrasisier 120 ', u yactoTa n300pa’keHNH aCCOLMUPOBAHHOTO BUEOKOHTEHTA
10 KOAMpOBaHUS U oToOpaskeHus: coctasysier 60 I'u. MHTEpBan KOAMPOBaHHOTO M300pakKeHUs
Iy JaHHOro BpeMeHHoro mnoxcnost Tid moxer ykaswiBarbes nocpenctsoM ClockTick u
elemental duration in tc minusl1[Tid]. Hanpumep, korna fixed pic rate within cvs flag [Tid]
paBeH 1, wuHTepBanm wH300pa’keHUs MAJsl JAHHOrO BpeMeHHoro mnoxacios Tid, 3amaHHbBIN
nocpenctsom nepemenHoit Picturelnterval[ Tid], MoxkeT yka3bIBaThCsl CIASAYIOLIUM 00pa3oM:

Picturelnterval|[ Tid]=ClockTick*(elemental_duration_in_tc_minus1[Tid]+1).

fixed_shutter_interval_within_cvs_flag, paBubili 1, yka3plBaeT TO, YTO 3Ha4YeHHE
ShutterInterval —siBnsiercss WAGHTHYHBIM JJI1  BCEX BpeMeHHbIX moacioeB B CVS;
fixed_shutter_interval_within_cvs_flag, paBHsbiii (), ykassiBaeT TO, uTo 3Ha4eHue ShutterInterval
MOJKET He ObITh UICHTHYHBIM JJIsl BCEX BpeMeHHbIX nojcyioes B CVS.

sub _layer num units in_shutter interval[i] yka3bIBaeT dYHCJIO €OUHUI] BpPEMEHU
CHUHXPOCHTHAJA, paboTaromero Ha 4actote sii_time scale ', koTopasi COOTBETCTBYET OJTHOMY
NPUPALICHUIO CUETUYHKA TAKTOB CHHXPOCHTHANA 3aTBopa. MHTepBan cpabaTeiBaHUsS 3aTBOpA IS
TIOJICJIOS, 3a/IaHHBIN TocpencTBoM nepemerHol sublLayerShutterInterval[i], B equHUIAX cekyHA,
korna HighestTid paBen 1, paBeH uactHOMy sub layer num units in_ shutter intervalli],
IeNeHHOMY Ha sii_time_scale.

Korma 3nauenme fixed shutter interval within cvs flag paBmo 0O, wu 3HaueHue
sii_time_scale mpesbimaer O, 3HaueHue subLayerShutterInterval[i] ykaseiBaercsi ciemyromum
obpazom:

subLayerShutterInterval[i]=sub_layer num units in shutter interval[i] + sii_time scale

WNnaue (3HaueHume sii _time scale pasHo 0), subLayerShutterIntervalli] momxken
UHTEPIPETUPOBATbCS ~ KaK  HEM3BECTHbIM  wiM  HeykasaHHbli.  Korma — 3HaueHue
fixed_shutter_interval_within_cvs_flag ne pasno 0:

subLayerShutterInterval[i]=ShutterInterval.

[00076] B Tabaume 24 mNPUBOIUTCS KpaTKOe IMpencTaBjeHHe MIECTH IOIXOIOB,
NOsICHEHHBIX B TaOmuuax 18-23 mis npenocrasnenust oomena SEI-coo0mmeHusMu, CBsI3aHHOTO €
YTJIOM 3aTBOPA WJIH JUTUTEIIbHOCTHEO SKCITO3ULIHH.

Tabnuna 24. Kpatkoe mnpencraBieHue noaxonoB k odOmeny SEI-cooOmmenusiMu mis

CUTHAJTU3UPOBAHUS MH(POPMALIUH YTJIa 3aTBOpPA
Howmep Tabnuner | KinrodyeBbie 3J1eMEHTHI CUTHATM3ALWH U 3aBUCUMOCTH

18 VYroun 3aTBopa (ot 0 1o 360) nepenaercs IBHO

19 VYron 3arBopa BhIpakaeTcsi Kak OTHOLIEHHWE 3HadeHWil Numerator u
Denominator, KOoTOpoe IOKHO MAacIITadUpOBAaThCs MOCpencTsoM 360

(mompaszymeBaeTcst 3HaUeHNE TAKTa CHHXPOCUTHAJIA)

20 JIMUTENBHOCTD 3KCIO3ULUK NEPENAETCs B KaU€CTBE OTHOLUECHUs 3HAYEHUU
Numerator u Denominator (moxmpasymeBaercs 3HA4Y€HHME  TakKTa

CHHXPOCHTHAJIA)
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21 JIUTeNbHOCTD 3KCIIO3ULIMK TIEPENAETCS B KAU€CTBE OTHOIICHUS 3HAUCHUM
Numerator 1 Denominator; 3HaueHHe TakTa CHHXPOCHTHAJA MEPenaeTcs

SIBHO B KaUE€CTBC OTHOILICHUA ABYX 3HAYEHHUHN

22 Wudopmanus uHTEpBajia cpabaThbIBAaHUA 3aTBOpA NEPEAAETCs B KaueCTBE
OTHOIUEHMsI ABYX 3HAUEHWH: YMCJIO €IUHULl TAaKTOB CHHXPOCHTHANA MpPHU
HKCIO3MLIMU U BPEMEHHas IIKaja 5KCrno3uuuu. CBsi3aHHBbIE C IOACIOEM

BpEMECHA SKCITO3UIHHU MEPENAOTCA B KAUECTBEC OTHOICHUA ABYX 3HAYEHUH

23 HNupopmanus wuHTEpBasiia cpadaThiBaHUS 3aTBOpA WM JJIUTEJIHbHOCTD
SKCIMO3UINU MEPEAAIOTCS B KAUECTBE OTHOLIEHUs JBYX 3HAYEHMIl. YHCIIO
€MHHL] TAKTOB CHHXPOCUTHAJa MNPH SKCIO3ULIMM U BPEMEHHAas IIKaja
skcrno3uunu. CBsi3aHHBIE C TIOJCIOEM BpeMeHa 3KCIIO3ULUH NePeJatoTCs B
KaueCTBE 4YHCJAa €IMHULl TAKTOB CHUHXPOCHUTHAJIAa MNpPU 3KCHO3ULHUU B

KaXJI0M I1oaCJIOC

Cuenanuzuposanue nepemenHol Yacmomol KA0poe

[00077] Kak mosicHeHO B mpenBaputTenbHOi 3asBke Ha mareHT (CIIA) 62/883195,
noganHoit 06 aBrycta 2019 roma, BO MHOXXECTBE BapHUAHTOB NPUMEHEHUS TPeOyercs, 4TOOBI
IEeKOJep TOANEPKUBAI BOCIPOU3BENEHHE HA IEPEMEHHBbIX YacTOTaX KaapoB. AnanTauus
94acTOThI KaJIPOB TUITUYHO COCTABJISIET YaCTh ONEpPalui B FHIIOTETHYECKOM OMOPHOM JEKOoIepe
(HRD), xak omucano, Hanpumep, B npmioxkeHnu C ccbutouHoro marepuana [2]. B Bapuanre
OCYILECTBIICHHS], TIPEJIaraeTCsi CUTHAIM3UPOBAaTh, Yepe3 oomeH SEI-coolmenusmu umm npyroe
CPEICTBO, CUHTAKCUYECKHUI 3JIEMEHT, 3aaroluuil Bpems npezacrasieHus nzoodpaxenus (PPT) B
KadyecTBe (PyHKUMU cuHXpocurHama B 90 k['u. DT1o mpencrasnsier coOoil onpeneneHHbIN TUIT
NOBTOPEHUs] HOMHMHAJIBHOTO BpeMeHH BbiBozma Oydepa m3oOpakenmii nexonmepa (DPB), kax
ykazano B HRD, Ho Terneps ¢ ucnonbzoBanueM To4HOCTH ClockTicks B 90 kI, kak yka3aHO B
MPEG-2-cucreme. IlpeumymiectBo 3toro SEI-coo0ineHust 3akio4aercss B TOM, YTO a) €CJU
HRD He npenocrasisieTcsi, MOXKHO mo-mpexkHeMy ucnonb3oBatb PPT SEI-coobmenne nis Toro,
9YTOOBI YKa3bIBATh CUHXPOHU3AIUIO (TAMMHHT) JJIs KaKIOTO Kajupa, b) OHO MOKET yInpouaTh
TPAHCISILHUIO CHHXPOHU3AIMH IO TIOTOKY OUTOB U CHHXPOHH3AIMU B CHCTEME.

[00078] Tabnuua 25 onuchIBaeT MpUMEp CHHTAaKcHCa npemsioskeHHoro PPT-coobmenwst
CUHXPOHHU3ALlUK, KOTOPBIM COBNANAE€T C CHHTAKCUCOM MEPEMEHHOM BPEMEHHOH METKU
npencrasienust (PTS), ucronezyemoit B MPEG-2-tpancnioptupoBke (H 222) (ccpuiounslit
matepuai [4]).

Tabnmuma 25. IlpumepHbIi CHHTaKCUC JUisi OOMEHa COOOIIEHHSMH TIO BPEMEHU
NPEACTABICHUS N300 paKEHUS

picture_presentation_time(payloadSize) { JHeckpunrop

PPT u(33)
}
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PPT (8pema npeocmasnenus uzobpaxceniis)

- Bpemena mnpexncraBieHHs IOJUKHBI OBbITh CBSI3aHBI C BPEMEHAMH JI€KOAMPOBAHUS
cnenyromuM obpazom: PPT sBnsercs 33-OMTOBBIM YHCIOM, KOJUPOBAHHBIM B TPEX OTIEJbHBIX
nojsix. OHO ykasbiBaeT BpeMms mpencraBieHus, tpy(k), B mekomepe CHUCTEMHBIX LEJIEBbIX
O00BEKTOB eUHHLIBI K MpencTaBaeHus 3JIeMeHTapHoOro noroka n. 3Hauenue PPT ykaseiBaercs B
eINHHLIAX NepHUosia CUCTEMHONM TaKTOBOM 4acTOThI, AejeHHoro Ha 300 (4To maer B pesysbrare
90 «xI'm). Bpems mnpencraBnenus u3oOpaxeHust wu3Binekaercss u3 PPT  cormacHo
HUDKETIPUBEICHHOMY YPaBHEHHIO:

PPT (k)=((system_clock_frequency* tpa (1) )/300)%2°2,

rne tpa(k) siBIsieTCst BpeMeHeM nipencrapienus enuHUIbl Pn(k) npencrasieHus.

bubnuorpaduueckuii Ciucok

Kaxnplii w3 CCBUIOYHBIX MaTepHalioB, IEPEYUCIEHHbIX B JAaHHOM JOKYMEHTE,
MIOJIHOCTBIO COZIEPIKUTCS 10 CChLIKE.

[1] High efficiency video coding, H.265, Series H, Coding of moving video, ITU,
(02/2018).

[2] B. Bross, J. Chen u S. Liu, "Versatile Video Coding (Draft 5)", JVET output
document, JVET-N1001, v5, Beirpy:xeno 14 mas 2019 rona.

[3] C. Carbonara, J. DeFilippis, M. Korpi, "High Frame Rate Capture and Production”,
SMPTE 2015 Annual Technical Conference and Exhibition, 26-29 okts06pst 2015 rona.

[4] Infrastructure of audiovisual services - Transmission multiplexing and
synchronization, H.222.0, Series H, Generic coding of moving pictures and associated audio
information: Systems, ITU, 08/2018.

lpumepnas peanuzayus KOMnsIOMEPHOU CUCTEMbL

[00079] BapuaHTbI OCYLIECTBICHUS HACTOSIIIETO H300PETEHHS MOTYT PEaTM30BbIBATHCS C
MIOMOIIK0 KOMITBIOTEPHOM CHUCTEMBI, CHCTEM, CKOH(PHUTYPUPOBAHHBIX B 3JIEKTPOHHBIX CX€MaX U
KOMIIOHEHTaX, YCTPOWCTBa Ha WHTerpanbHbix cxemax (IC), Takoro kak MHUKpPOKOHTpOJLIEp,
nporpaMMupyemasi  mojb3oBareneM — BeHTwibHas — matpuna  (FPGA)  wimm gpyroe
KOHPUTYpHpPYEMOE WM TMPOrpaMMHpyeMoe Jiorudeckoe ycrpoiicteo (PLD), auckperHbIit
BPEMEHHOH Mpoueccop win npoueccop uudposeix curHanos (DSP), cneumanusuposannas IC
(ASIC), w/umu obopynoBaHUs, KOTOpOE BKJIKOYAeT B ceOsi OmHy wid Oojiee TaKUX CHUCTEM,
yCTPOHCTB Wi KoMnoHeHTOB. Kommbiorep w/mimmu IC MOryT BBINOJHATH, YIPAaBISATH HIIA
NPUBOJIUTH B UCTIOJHEHNE MHCTPYKLNH, CBSI3aHHBIE C MACIITA0OUPYEMOCTBIO TI0 YacTOTE KaJIpOB,
TaKMe KaK WHCTPYKLHUH, OMHCaHHbIE B AaHHOM paokymeHre. Kommerorep w/mmm IC moryt
BBIUUCIATh JIFOOBIE M3 MHOMKECTBA MApaMETPOB MM 3HAYEHHUH, KOTOPBIE OTHOCATCS K
MacIITadUPyeMOCTH MO HYacTOTe KaapoB, OMHUCAHHOH B JaHHOM JOKyMeHTe. CBs3aHHbBIE C
N300pKEHUSIMA U BHZIEO BAPHAHTHI OCYIIECTBICHUS MOTYT PEaIM30BBIBATHCS B aIMapaTHBIX
CpeAcTBaxX, MPOrpPaMMHOM OO€CHEeUeHHH, MHKPOIPOrPAMMHOM OOECIIEYeHUH M Pa3IMYHBIX
KOMOWHAIMAX BBIIIEO3HAYEHHOTO.

[00080] OrmpeneneHHble peanu3aldyd  HM300pPETEHHUsT  COAEPXKAT  KOMITBIOTEPHBIE

MIPOLIECCOPBI, KOTOPBIE BBINOIHIOT IMPOrPAMMHBIE WHCTPYKLUH, KOTOPBIE HHCTPYKTHUPYHOT
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MIPOLIECCOPAaM OCYIIECTRIISATh CIoco0 m3o0perenus. Hampumep, onuH win 0oJiee mpoLeccopoB B
aucIuiee, Koxepe, abOHEHTCKOM NMPHUCTaBKe, TPAHCKOAEPE U T.I1. MOTYT PEAIU30BbIBATH CIIOCOOHI,
CBSI3aHHBIE C MAaCIITAOMPYEMOCTBIO IO YacTOTE€ KaJIpoOB, KaK OMNMCAHO BBILIE, IOCPEACTBOM
BBIIOJHEHMs IPOrPAMMHBIX MHCTPYKLUH B 3alIOMUHAIOIIEM YCTPONCTBE MPOrpaMM, JOCTYITHOM
IUI TIpOLiecCOpoB. BapuaHThl OCyINeCTBIEHUST U300PETeHUs] TaKkoke MOTYT IPENOCTABIATHCS B
¢opme mporpamMMHOro mpoxaykra. IIporpaMMHBIH TPOAYKT MOXET COIepXKarh 000N
JIoNTOBpEMEHHBIH U MaTePUANIbHBI HOCUTENb, KOTOPBIN MEPEeHOCHT HAabOp MAIIMHOYUTAEMBIX
CUTHAJIOB, COJEPKAIINX WHCTPYKLHH, KOTOpPbIE MPU BBIMOJIHEHWH IMOCPEACTBOM IpoIieccopa
JAHHBIX ~MHCTPYKTUPYIOT MPOLECCOPY MJAaHHBIX OCYINECTBJIATH CIOCOO  M300peTeHws.
ITporpaMMmHBIe POAYKTHI COTJIACHO M300PETEHHIO MOTYT UMETh JIFOObIE M3 IMUPOKOTO CIEKTPa
HHEPrOHE3aBUCHMBIX W MarepHajbHbIX (opM. [IporpaMMHBIA TPOIYKT MOXKET COAEpXKarTh,
Hampumep, (HU3MUecKue HOCHTENH, TaKHe KaK MAarHUTHbIE HOCUTENM XPaHEHHs IaHHBIX,
BKJIFOUAKOIHEe B ce0si THMOKHME ITUCKETBI, KeCTKHE IUCKH, ONTHYECKHE HOCHUTENIH XPaHEHHs
naHHbIX, BKMouaromme B ceds CD-ROM, DVD, snekTpoHHBIE HOCHTEIH XPAaHEHHs TaHHBIX,
BKIrovaroue B cedbst ROM, ¢usm-RAM, v 1.1, MammHOYUTaeMBble CUTHAIBI HA TTPOrPAMMHOM
NPORYKTE HEOOSA3aTENIbHO MOTYT CKUMAThCS MITH I POBATHCS.

Korna xoMmoHeHT (Hampumep, MpOTrPaMMHBIA MOZYJb, MPOLECCOP, Y3€J, YCTPONCTBO,
cXeMa M T.J.) YIIOMHMHAETCs BBILIIE, €CIIM HE YKa3aHO HMHOE, CChUIKA HAa 3TOT KOMITOHEHT
(BrJFOHArOIIast B ce0s CChUIKY Ha "CpeAcTBO") MOJIKHA MHTEPIIPETUPOBATHCS KaK BKITFOUAIOIIAS B
Ka4eCTBE HKBUBAJIEHTOB 3TOr0 KOMIIOHEHTA JIFOOOH KOMIIOHEHT, KOTOPBIN BBIMOJHAET (QYHKIIHIO
OMHCAHHOTO KOMIIOHEHTa (HarpuMep, KOTOPBIH SBJISETCS (PYHKLUHMOHAJIbHO SKBHUBAJIEHTHBIM),
BKJIFOUAIOLINI B ce0s KOMIIOHEHTBI, KOTOPbIE HE SIBISIOTCS CTPYKTYPHO 3KBHUBAJEHTHBIMU
PACKPBITOH CTPYKTYpe, KOTOpasi BBIMOJHAET (PYHKIHMIO B MPOUJUIIOCTPUPOBAHHBIX MPUMEPHBIX
BapUAHTAX OCYIIECTBIICHUS N300pETEHHS.

Dkeusanennmvt, OONOIHEHUS, ATLMEPHAMUBYL, A MAKICE PAZHOE

[00081] B cuny 3TOro ONMMCHIBAIOTCSA MPUMEPHBIE BAPUAHTBI OCYLIECTBJICHUS, KOTOPbIE
OTHOCATCS K MacmTabMpyeMOCTH MO YacTOTe KaApoB. B BhIIenpuBeneHHOM MOIPOOHOM
OMUCAHWH, BAPUAHTHI OCYLIECTBJICHHS HACTOSILNEro HM300pPETeHHsT OMHCAHbI CO CCBUIKOH Ha
MHOKECTBO KOHKPETHBIX IMOAPOOHOCTEH, KOTOPbIE MOTYT BapbHPOBATHCS B 3aBUCHMOCTH OT
peamm3anmu. Takum 00Opa3oM, €IWHCTBEHHBIM W HCKIFOYHTEIBHBIM WHAWKATOPOM TOrO, YTO
npeAcTaBisieT coOOH M300peTeHne U YTO MOAPA3yMEBAETCS 3asBUTEISIMHU IO M300pETeHUEM,
sBsieTcst GopMyia H300peTEHMsI, KOTOpast BBITEKAET U3 JAHHOH 3asiBKH, B KOHKPETHOH (opme, B
KOTOpOil maHHas ¢opMmyia H300pEeTEeHHs] BBIJAETCS, B TOM YHCIE BCE IOCIEAYIOLINE
KOppeKkTHpoBKHU. Bce omnpenesneHuss, sIBHO HU3JIOKEHHbIE B TAHHOM JOKYMEHTE JUIsl TEPMHHOB,
COIEPIKALTNXCS B NaHHOW (popmysie n300peTeHus, NOJDKHBI IUKTOBATh CMBICI 3THX TEPMHUHOB
NpU HCIONB30BaHUU B (opmysie uzobpereHus. CnenoBareibHO, OrPAHHYEHHs], SJEMEHTHI,
CBOWCTBA, NMPHU3HAKH, MPEHMYINECTBA WU aTPpUOYTHI, KOTOPbIE HE U3JIOKEHBI SIBHO B (opMmyIie
n300peTeHus], He NOJDKHBI OrPaHUYMBAaTh 00BeM NaHHOH (POpMyJsbl M300peTeHus: KaKuM-Iudo
obpazom. CrenoBaTenpbHO, MOAPOOHOE OMHUCAHME W YEPTEXKH JOJDKHBI PACCMAaTPHUBATHCS B

UJUTFOCTPATUBHOM, a4 HE B OIPaHUYIUTEIIbHOM CMBICIJIC.
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IIpunoxxenue
3TO MpUJIOKEHUE MPEAOCTABIAET Konuto Tabauibl D.2 U acCOIMUPOBAHHYIO CBA3aHHYIO
¢ pic_struct uapopmanuro u3 cneuudukanuu H 265 (cepuiounsiii marepuad [1]).

Tabmuua D.2. UaTepnperanus pic_struct

3HaueHue | YkasblBaeMoe oroOpaxenue | OrpaHUYeHUS

U300 paKeHUs
0 (ITocTpouHbIit) Kaap field seq flag nomxen ObiTh paBen O
1 Bepxhee mone field seq flag nomxken ObITh paBeH 1
2 Huxnee none field seq flag nomxen ObITh paBen 1
3 Bepxuee mone, Hwkaee mnone, B|field seq flag nomxen ObiTh paBen O

5TOM NOpPSIKE

4 Hwxuee mnone, Bepxuee mosne, B |field seq flag momken Obirh pasen O

5TOM MOpPsIIKE

5 Bepxnee mone, HmwkHee mone, |field seq flag nomken ObiTh paBen O
TIOBTOPEHHOE BEpXHee IIoNe, B

5TOM MOPSIKE

6 Hwuwxuee mnone, BepxHee moie, |field seq flag nomken ObiTh paBen O
MIOBTOPEHHOE HIDKHEE TMOoJie, B

5TOM MOPSIAKE

7 Y nBoeHue Kaapos field seq flag nomxen ObITh paBeH O
fixed_pic_rate_within_cvs_flag JIOJKEH

ObITb paBeH 1

8 YTpoeHue kaapos field seq flag momken ObiTh paBeH O
fixed_pic_rate_within_cvs_flag NOJDKEH

ObITh paBeH 1

9 Bepxnee mone, cmapennoe c |field seq flag momken ObiTh paBen 1
NpeAbIAyIIUM HHXXHHUM TIIOJIEM B

MOPsAAKE BbIBOAA

10 Huwxnee mone, cmnapennoe c |field seq flag nomxen ObiTh paBeH |
MPEObIAYIIUM BEPXHUM IIOJIEM B

MOPsAAKE BbIBOAA

11 Bepxnee momne, cmapennoe co |field seq flag momken ObiTh paBen 1
CJICAYHOIIUM HHWKXHHUM TIIOJIEM B

MOPsIAKE BbIBOAA

12 Hwxuee mnone, cmapenHoe co |field seq flag momken ObiTh paBen 1
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CJICAYHOIIUM BEPXHUM TIIOJEM B

MOPsIAKE BbIBOAA

Cemanmuxa CUHMAKCUYECKO20 21eMenma pic_struct

pic_struct ykasblBaeT TO, JOJUKHO JHOO HET M300pakeHHe OToOpa)kaTbCsi B KadeCTBE
KaJpa WJIM B KadyecTBe OJHOTO MM Oojiee Mmojied, W Uil OTOOpa)KeHWs KaapoB, KOraa
fixed pic rate within cvs flag paBen 1, MOXkeT yka3bIBaTh MepUOJ MOBTOPEHUS YIBOCHUS WU
yTPOEHMsI KafApOB Ul AUCIUIEEB, KOTOPbIE NCTIONB3YIOT (PUKCHPOBAHHBIN HHTEPBAJ OOHOBJICHUS
kanpos, paBubiii DpbOutputElementallnterval[n] kak 3amaHo mocpencTtBom ypaBHenusi E-73.
Wnrepnperanusi pic_struct ykaseiBaercss B Tabsmuue D.2. 3HaueHust pic struct, KOTOpble He
nepeuncisitorcss B Tabiuue D.2, pesepupyrorcst s OyayIero UCHoJb30BaHUS MTOCPEACTBOM
ITU-TISO/IEC u He nOJKHBI NMPUCYTCTBOBATH B IOTOKAX OWTOB, COOTBETCTBYIOLIMX 3TOH
Bepcuu 3Tol cnenudukaunu. Jlekoaeps! JOMKHBI UTHOPUPOBATH 3ape3ePBHUPOBAHHBIC 3HAUEHHS
pic_struct.

Korna npucyrcTyet, TpeOOBaHHE COOTBETCTBHSI IOTOKA OMTOB 3aKIFOYAETCSI B TOM, YTO
3Ha4YeHHE PiC_Struct JOJDKHO OrPaHUYMBATBHCS TAKUM 00Pa30M, YTO TOYHO OIHO M3 CIEAYIOLINX
YCIJIOBHH SIBJISIETCS UCTHHHBIM:

- 3HaueHue pic_struct paBuo 0, 7 win 8 st Bcex uzodpaxkenwuii B CVS.

- 3HaueHue pic_struct pasuo 1, 2, 9, 10, 11 unu 12 nyist Becex uzobpakennii B CVS.

- 3HaueHue pic_struct paBHO 3, 4, 5 wim 6 s Bcex uzodpaxenwuii B CVS.

Korma fixed pic_rate within cvs flag paBen 1, yaBOeHHE KaIpoB YKa3bIBAETCS
IIOCPENCTBOM pic_struct, paBHOro 7, YTO yKa3bIBaeT TO, YTO KaJap IOJDKEH OTOOpakaThCsl IBa
pa3a TOCNEAOBAaTENbPHO Ha JUCIUIESX C MHTEPBAJOM OOHOBIEHHs KaJpOB, pPaBHBIM
DpbOutputElementallnterval[n] kak 3amano nocpeactsoMm ypasHenus: E-73, u yTpoeHue xanpos
yKa3bIBAE€TCsl TOCPEICTBOM picC struct, paBHOro 8, 4TO yKa3blBaeT TO, YTO Kaap IOJDKEH
oTo0paXkaTbCsl TPU pasa MOCIEAOBATENBHO HA JUCILIESX C MHTEPBAJIOM OOHOBJIEHHS KapoB,
paBubiM DpbOutputElementallnterval[n] kak 3agaHo mocpeacTBoM ypaBHeHus1 E-73.

[Tpumeuanue 3: YaBOeHUE KaIpOB MOKET HMCIOJIb30BATHCS IJISl TOTO, YTOOBI YIPOINATh
oroOpaskeHHe, HalpuMep, BUAEO C MOCTPOYHBIM CKaHHMpOBaHWeM mpu 25 'l Ha aucruiee ¢
MOCTPOYHBIM CKaHHpoBaHueM npu S0 'l unn BUAEO ¢ MOCTPOUYHBIM ckaHuposanueMm mpu 30 I'n
Ha AMCIUIee C MOCTPOUYHBbIM ckaHupoBaHueM mpu 60 I'u. Mcnonb3oBanue yaBO€HUs KagpoB U
YTPOCHUS] KaJpOB B MEPEMEHHOW KOMOMHALMK JUII Ka)XXJOTrO BTOPOrO Kaapa MOXKET
UCTIONB30BAThCSl  JUIA  TOTO, YTOOBI yHpomarb OTOOpakeHHEe BHAECO C IOCTPOYHBIM
CKaHupoBaHueM npu 24 ' Ha qucmee ¢ NOCTPOYHBIM CKaHUpOBaHUEM npu 60 I,

HomuHanbHbIE MECTOMOJIOKEHUS] BEPTUKAJIBHOH W TOPU3OHTAJBHOW JHUCKPETHU3ALUH
BBIOOPOK B BEPXHHMX M HIDKHHX MOJSIX Ui GopMaTroB curHana usetHocTH 4:2:0, 4:2:2 u 4:4:4
nokasansl Ha ¢ur D.1, ¢pur. D.2 u ¢pur. D.3, coorBeTCTBEHHO.

HNHnukaTtopbl acCOMUPOBAaHMS i Tojiel (pic_struct, paBHBIX 9-12) mpemnocTaBisIFOT
MOZICKa3KM, YTOOBI ACCOLMHPOBATH MOJS KOMIUIEMEHTAPHONH UYETHOCTH BMECT€ B Ka4deCTBE
KaapoB. YeTHOCTD MO MOXKET OBITh BEPXHEH MM HUXKHEW, U YETHOCTD JIBYX IOJIEH CUUTaeTCs

KOMHHeMeHTapHOﬁ, Koraga 4€THOCTb OAHOTO ITOJIA ABJIACTCA BerHeﬁ, a YETHOCTb APYyroro mnoJs
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SIBJIIETCS] HUYKHEM.

Korpa frame field info present flag paBen 1, TpeboBaHne COOTBETCTBHSI MOTOKA OUTOB
3aKJIFOYAETCS B TOM, YTO JOJDKHBI IPUMEHSATHCS OPAaHUYEHHS, YKa3bIBa€MbI€ B TPETHEM CTOJIOLE
tabmubl D.2.

ITpumeuanue 4: Korna frame field info present flag paBen O, To BO MHOrux ciydasx,
3HAYEHHUs] 0 YMOJYAHUIO MOTYT JIOTMYECKH BBIBOAMTBHCS WM YKa3bIBaThCS IOCPEINCTBOM
apyroro cpencrsa. Ilpu OTCyTCTBHM APYIMX HMHAMKATOPOB HAMEYEHHOI'O THIIA OTOOpaKeHHs
n300pakeHsI, IEKOEp MOJIKEeH JIOTHYECKH BBIBOJUTH 3HAUEHHE pic_struct kak paBHoe 0, koraa

frame field info present flag pasen O.
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®OPMYVYJIA H30BPETEHUA

1. Cnoco® nexkomupoBaHUS KOAHWPOBAHHOTO MOTOKAa OWTOB BHIEO HA IMEPEMEHHBIX
94acToTaX KagpOB M TNPHU IEPEMEHHBIX YIJaXx 3aTBOPA, IPU 3TOM CIIOCOO OCYINECTBISETCS
MOCPEACTBOM MPOLIECCOPA U COAEPKUT 3TaIlbl, HA KOTOPBIX:

NPUHUMAIOT KOAMPOBAHHBIA MOTOK OWTOB, COAEp KAl KOAWPOBAHHBIE BUIEOKAIPHI,
IIPU 3TOM OAMH WM Oojiee KOJUPOBAHHBIX KaIPOB 3aKOAUPOBAHBI HA MEPBOH YacTOTE KaAPOB U
IIpY IEPBOM YTIJI€ 3aTBOPA,

NPUHUMAIOT MEPBbIH (JIar, yKa3bpIBAIOLIMA MPUCYTCTBUE TPYIITbI KOAUPOBAHHBIX KaJIpOB,
KOTOpBIE JOJDKHBI IEKOAUPOBATHCS HA BTOPOH 4acTOTe KaIpOB U IIPU BTOPOM YTIIe 3aTBOPA,;

OCYIIECTBIISIFOT JOCTYI M3 KOAMPOBAHHOTO MOTOKA OMTOB K 3HAYEHHSIM BTOPOW YaCTOTHI
KaJpOB U BTOPOTO yTJia 3aTBOPA JJIsl 3TON IPYIIIbI KOAUPOBAHHBIX KaIpOB; U

(OpPMHPYIOT TEKOAMPOBAHHBIC KaJpPbl HA BTOPOH YaCTOTE KaIpOB U INPH BTOPOM YIJie
3aTBOpa Ha OCHOBE YMOMSHYTOH IpyMIbl KOAMPOBAHHBIX KaApOB, MEPBOM HaCTOTHI KaJpOB,
NIEPBOrO yIJia 3aTBOPA, BTOPOM YacTOTHI KaAPOB M BTOPOIO yria 3aTBopa.

2. Cnocob mo 1.1, B KOTOpOM yrnoMmsiHyToe (OpMHPOBaHNE NEKOAMPOBAHHBIX KaJPOB HA
BTOPOI1 4aCTOTE KaApPOB U MPU BTOPOM yTJI€ 3aTBOPaA COJEPKUT 3TaIlbl, HA KOTOPBIX:

OEKOOUPYIOT KKABIA Kaap B YIOMSHYTOW TpyNIe KOAWPOBAHHBIX KaIpOB, UYTOOBI
copMHPOBATE TPYNIY AEKOAUPOBAHHBIX KaJPOB; U

KOMOMHHPYOT N KaapoB B 3TOH TIpymnme JAEKOAMPOBAHHBIX KaaApOB, YTOOBI
copMHPOBATH BBIXOAHOH KaJp Ha BTOPOH YacTOTE KapOB U IIPU BTOPOM YTIIe 3aTBOPA, MIPUUYEM

N=(target_shutter_angle/orig_shutter_angle)*(original_frame_rate/target_frame_rate),
rae target shutter _angle oOos3nauaer BTOpOH yrom 3arBopa, orig_shutter_angle o0o3nHavaer
nepBbIi  yroia 3arBopa, original frame rate o0Oo3Hauaer NeEpPBYIO YACTOTYy KajgpoB, U
target_frame_rate o003HauaeT BTOPYIO YacTOTY KaapOB.

3. Criocob 1o 1.1, AOMONHUTEIBHO COAEP KA 3TAIbI, HA KOTOPBIX:

OCYILIECTBIISIFOT AOCTYN W3 KOAMPOBAHHOTO TIOTOKa OWTOB K TIEPBOMY 3HAYEHHIO
napaMeTpa Ui TPEThbel 4acTOThI KaJIpOB U KO BTOPOMY 3HAUEHHUIO IapameTpa AJisl TPEThEro yria
3aTBOpa AJii BTOPOW TIPYNIbl KOJHWPOBAHHBIX KaapoB, NMPU 3TOM TPEThsl 4YacTOTa KaaApOB
OTJINYAeTCsl OT BTOPOIl YaCTOTHI KaJIpOB; U

(OpMHPYIOT AEKOOUPOBAHHBIE KaJpbl HA TPETbEeH YaCTOTE KAJAPOB U IMPH TPETbEM YIJIe
3aTBOpa Ha OCHOBE BTOPOM IPYMIbI KOAUPOBAHHBIX KaJAPOB, MEPBOI YaCTOTHI KaJpOB, MEPBOrO
yTJia 3aTBOpa, TPEThEH YaCTOThI KaIpOB U TPETHETO yIiia 3aTBOpa.

4. Cnocod® mo m.2, B KOTOPOM IepBasi 4acToTa KanapoB coctaBisier 120 kxanpos/c, u
NEPBBIN yroJ 3aTBopa cocTasisgeT 360 rpagycos.

5. Cnoco® mo 1.2, MOMOJHUTENBHO CONEpIKAINUi 3Tan, Ha KOTOPOM OCYIIECTBIISIOT
JOCTYI B KOAMPOBAHHOM IOTOKE OWTOB BHJIEO K 3HAUEHUIO MHAEKCA (a3bl JEKOAMPOBAHUS, TIPU
5TOM 3Ha4eHHe HHAeKca (a3bl JEeKOJUPOBAHMS YKa3bIBa€T TO, Kakas rpynma u3 N KaapoB B
IEKOJUPOBAHHBIX Ka/pax JOJDKHBI KOMOMHHPOBATHCS BMECTE.

6. Criocob mo 1.5, B KOTOPOM Il MEepBON 4acTOThI KaapoB B 120 xaapos/c U mepBoro

yrja 3atBopa B 360 rpaaycoB 3HaueHue HHAEKca (ha3bl AEKOTUPOBAHUS YKAa3bIBA€T HMHIEKC
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Kagpa B HaOope ™OCIENOBaTENbHBIX KaApOB, MMEIOIIMX 3HauyeHus uHAekca ot 0 1o
(n_frames_max-1), mpu 3ToM

n_frames_max=120/target_frame_rate,

U 3Ha4YeHHe nHAeKca (a3pl qeKoaupoBaHus cocrasisieT Mexxay O u n_frames max-n_frames, rue
n_frames=target_shutter_angle/(3*target_frame_rate).

7. Cnoco® nexoaupoBaHHs KOAMPOBAHHOIO MOTOKAa OWTOB BHAEO HAa IEPEMEHHBIX
YaCTOTaX KaapoB M TPH MEPEeMEHHBIX yIJIaX 3aTBOpa, MPU HTOM CIHOCOO OCYIIECTBISETCS
MOCPEICTBOM MPOLIECCOPA U CONEPIKUT 3TaIlbl, HA KOTOPBIX:

NPUHUMAIOT KOAMPOBAHHBIM MMOTOK OWTOB, COAEPKAIUMN TPYIIBl  KOJHUPOBAHHBIX
BUACOKAJAPOB, MPHU 3TOM BCE KOAMPOBAHHBIE BHIEOKAIPbI B KOJHUPOBAHHOM IIOTOKE OWTOB
3aKOUPOBaHbI Ha MEPBOM YaCTOTE KaJApOB,

NPUHUMAIOT YHCI0 N KOMOMHUPOBAHHBIX KaPOB,

NPUHUMAOT 3HAYE€HHUE JUIst 0a30BOH YaCTOTHI KAPOB;

OCYIIECTBJIAIOT AOCTYI K rpymne u3 N MocieaoBaTeIbHbIX KOJUPOBAHHBIX KaJpOB, MpU
5TOM 1-blii KOJUPOBAHHBIA KaJp B rpynme u3 N MMocienoBaTeIbHbIX KOJUPOBAHHBIX KaJIpOB, I1ie
i=1, 2,..., N, mpencraBisieT cpeiaHee BILIOThb JO 1 BXOIHBIX BUAECOKAIPOB, 3aKOAUPOBAHHBIX B
Kozepe Ha 0a30BOM 4ACTOTE KAAPOB U MPH 1-OM YIJIe 3aTBOPA, HA OCHOBE MEPBOrO yrIiia 3aTBOpa
Y NIEPBOM 4aCTOTBI KaAPOB,;

OCYIIECTBISIOT JAOCTYI W3 KOAWPOBAHHOIO IMOTOKAa OWTOB WJIM W3 MOJB30BATEIBCKOTO
BBOZAa K 3HAUYEHUsSM BTOPOM 4YacCTOThI KaJpOB M BTOPOIO yIja 3aTBOpa, AN JE€KOAUPOBAHUS
rpynnsl U3 N MOCIeI0BaTeNbHBIX KOAUPOBAHHBIX KAJApOB HAa BTOPOI 4acTOTe KaApOB U IpU
BTOPOM yTJI€ 3aTBOPA; U

(GOpMHPYIOT IEeKOAMPOBAHHBIE KaJpbl HA BTOPOW HACTOTE KagpOB M IPU BTOPOM YyIJIe
3aTBOpa Ha OCHOBE rpynnbl U3 N NOCAeA0BaTENbHBIX KOAUPOBAHHBIX KAaJIPOB, NEPBOH 4aCTOThI
KaJpOB, IEPBOro yIJa 3aTBOPA, BTOPOI 4aCTOThI KaAPOB U BTOPOrO YIJa 3aTBOPA.

8. Criocob 1o 1.7, B KOTOPOM YHOMsIHYTOE (POPMUPOBAHHE AEKOAUPOBAHHBIX KaIPOB HA
BTOPOI1 4aCTOTE KaApPOB U MPU BTOPOM YTJIE 3aTBOPA COAEPKUT STAIIbI, HA KOTOPBIX:

OEKOIMUPYIOT KaKIbIM Kaap B rpynne u3 N mocienoBaTelbHbIX KOJUPOBAHHBIX KaJIpOB,
4yT00BI chopMupoBaTh rpymiy U3 N IeKOAHUPOBAHHBIX KaIpOB; U

(OpMHPYIOT BBIXOAHOH KaJp Ha BTOPOH HACTOTE KaJAPOB M NPU BTOPOM YIJIe 3aTBOpA Ha
OcHOBe rpynmnbl U3 N IeKOAMPOBAHHBIX KAaJpOB, BTOPOM 4acTOThI KaApOB U BTOPOrO yrIija
3aTBOpa.

9. Crocob mo m.8, B KOTOPOM KOTZa BTOpas 4acTOTa KaapoB paBHa 0a30BOH dacToTe
KaJpOB, NEKOIUPOBAHHBIH 1-bIii Kaap B rpymre u3 N MocIen0BaTeIbHbIX KOAUPOBAHHBIX KaPOB
COOTBETCTBYET BBIXOJHOMY KaJIpy Ha BTOPOH 4acToTe KaJpOB U IPU 3HAUEHUHU yIlia 3aTBOpa,
3alaHHOM 1ocpencTBoM SA(1), mpuyuem

SA(1)=orig_shutter_angle*i*(target_frame_rate/original_frame_rate),
rae orig_shutter_angle oGo3Hauaer mepBblli yroa 3arBopa, original frame rate oOo3nHadaer
NEPBYIO YaCTOTY KaJpoB, target_frame_rate 0003HaUaeT BTOPYIO 4YacTOTY Kaapos, u i=1, 2,..., N.

10. Crioco6 no 1.9, B KOTOPOM IEpPBBIil YroJ 3aTBOpa cocTasisieT 360 rpagycos, neppas
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yacTtoTa KanpoB cocrtaBisier 120 kanmpos/c, N=5, u 0a3oBasi yactoTa KaJpoB cOcTaBiyisieT 24
Kanpa/c.

11. Cocob mo m.7, B KOTOPOM KOTZla BTOpasi 4acToTa KaJIpoOB OTJIMYAETCs] OT 0a30BOMU
94acTOThI KaJpOB, YIIOMAHYTOE (POPMHUPOBAHUE BBIXOAHOI'O Kajpa Ha BTOPOH HaCTOTE KaJIpoOB U
IIPU BTOPOM YIJI€ 3aTBOPA COAEPKUT 3TaIlbl, HA KOTOPBIX:

BBIYUCIISIIOT JUII TUIIOTETUYECKOrO KOAepa BXOAHOW Ha0Op COOTBETCTBYIOIIUX BXOIHBIX
KaJpOB Ha MIEPBOIl YaCTOTE KaPOB M MPH MEPBOM YIJIE 3aTBOPA, KOTOPbIE MPU KOMOMHUPOBAHUH
(OPMHUPYIOT BBIXOJHOW KaJIp Ha BTOPOU 4aCTOTE KaIPOB U MPHU BTOPOM YTJIe 3aTBOPA,

OEKOAUPYIOT KaXAbIA KaAp B rpynne u3 N MocieqoBaTeIbHbIX KOJUPOBAHHBIX KaJPOB,
9T00BI CHOPMUPOBATH TPyry U3 N TeKOIUPOBAHHBIX KaIpPOB,

BBIUMCJISIFOT BBIXOAHOW HAOOp KanpoB B rpymnmne u3 N IeKOIUPOBAHHBIX KaIpoOB,
KOTOpbIE, KOTrZla OHH KOMOHMHHPYIOTCSI BMecCTe, (OPMHUPYIOT BBIBOJA, KOTOPBIH COBIAAET C
BbIBOAOM,  COPMHPOBAHHBIM  TIOCPEACTBOM  KOMOWHHUpPOBAaHHMS  BXOAHOro  Habopa
COOTBETCTBYIOIIUX BXOIHBIX KaJPOB; U

(OopMHPYIOT BBIXOAHOH Kaap Ha OCHOBE BBIXOAHOro Habopa kaapoB B rpymme u3 N
J€KOIMPOBAHHBIX KaJ{POB.

12. Crocob mo m.11, B KOTOpOM JyIsi BTOPOM HaCTOTHI KaApOB M BTOPOrO yrjia 3aTBOpa
BBIXOJHON Ha0Op wW3BJeKaeTcss w3 TabJWLbI MOWCKa, COPMHUPOBAHHOH HAa OCHOBE IEPBOM
94aCTOThI KaPOB, IEPBOTO YIJIa 3aTBOPA U Yncia N KOMOMHUPOBAHHBIX KapOB.

13. Cnoco6 mo m.8, B KOTOpOM MO MeHbIIeH Mepe OnuH Kaap B rpymme u3 N
NOCJIEI0OBATENbHBIX ~ KOJUPOBAHHBIX  KagpOB  AaCCOLMMPOBAH C TEPBbBIM  BPEMEHHBIM
unenruduxkanronHbiM (ID) HOMepoMm, u, 1O MeHbIIell Mepe, BTOpPOM kanp B rpymme u3 N
NOCJIEIOBATENbHBIX ~ KOAUPOBAHHBIX  KAaJApOB  aCCOLMUPOBAH CO BTOPbIM  BPEMEHHBIM
UIeHTU(PUKALIMOHHBIM HOMEPOM, M YIIOMSHYTOE IEeKOAMPOBAHUE NOTOJHUTENBHO COAEPIKUT
3Tarbl, HA KOTOPBIX:

OCYIIECTBJISIFOT AOCTYII K BBIXOJHOMY BPEMEHHOMY HUASHTHU()HUKAIMOHHOMY HOMEPY, U

OEKOIUPYIOT U3 rpynmbl U3 N MmocieaoBaTeIbHbIX KOAUPOBAHHBIX KAJAPOB TOJIBKO KaJphbl
C BpPEMEHHBIM UACHTH(HHUKAITUOHHBIM HOMEPOM, COBMAJAIOLIUM C BBIXOJAHBIM BpPEMEHHBIM
UAeHTU(HUKALTMOHHBIM HOMEPOM.

14. JlonroBpeMEHHbIM MPOLIECCOPHOUYUTAEMBIM HOCHUTENb JaHHBIX, Ha KOTOPOM
COXpaHEeHa CTPYKTypa KOJAUPOBAHHOIO BHUAEOINOTOKA, IPUYEM CTPYKTypa KOAUPOBAHHOTO
BUJIEONIOTOKA COMIEPIKUT:

CeKILIMI0O KOOMPOBAHHBIX HM300paXKEHWH, BKIIOYAOINYI0O B cebs KOAMPOBAaHUE
NIOCJIEIOBATENbHOCTH BUIEON300paKEHUH; U

CEeKLIMIO CUTHAJTM3ALMH, BKJIFOUAIOIIYIO B C€0s1 KOOUPOBAHHUE CIEAYIOIIETO:

¢ar mepBoro yria 3aTBopa, KOTOPBIH YKa3bIBAET TO, SIBISETCS WIM HET MH(POpPMAaLUs
yria 3atBopa (UKCHPOBAHHON JUIsI BCEX BPEMEHHBIX IIOJCIOEB B CEKLUUU KOIMPOBAHHBIX
U300paKeHMI; 1

ecnu (uar mepBOro yria 3aTBOpa YKas3blBaeT TO, YTO HH(pOpMaLUs yIya 3aTBOpa

ABNAETCS (PUKCHUPOBAHHOH, TO CEKIMA CHTHAIM3aLMM BKJIIOYaeT B ce0s  3HaueHHe
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¢ukcupoBaHHOrO  yria  3aTBopa AN OTOOpaKeHHMs  JEKOIMPOBAHHOH  BEpCUU
MOCJIEIOBATENIbHOCTH  BUIEOU300paKeHUH JUIsi BCEX BPEMEHHBIX IIOJCIOEB B CEKIHUH
KOZIMPOBAHHBIX M300paKEHHH C HCMOJB30BAHMEM 3HAaueHHsI (PUKCHPOBAHHOI'O YIJIa 3aTBOPA,
uHaue

CEeKIMSl CHTHAJIU3ALMU BKJIIOYAaeT B ce0s MacCHB 3HAYEHWUH yIJia 3aTBOpA AJISI TOACIOS,
IIPYU 3TOM JJIs1 K&KJIOTO U3 BPEMEHHBIX MOJCIOEB 3HAUYEHUE B MACCUBE 3HAYEHUN YIJa 3aTBOpPA
JJISL TIOACTIOST YKA3bIBA€T COOTBETCTBYIOIIMIT YTOJI 3aTBOpA ISl OTOOpPak€HHsl NeKOAMPOBAHHOM
BEPCUHU BPEMEHHOTO MOJICIIOs TOCIEI0BATEIbHOCTH BUIEON300paKeHU .

15. JlonroBpeMeHHbII MPOLIECCOPHOUUTAEMBIN HOCUTENb NAaHHBIX MO I.14, B KOTOpOM
CEeKLUsI CUTHAJIM3ALUHU JOMOJHUTEIBHO BKIIFOYAET B C€0s1 KOAUPOBAHUE 3HAYEHUS] MMOBTOPEHUS
KaJpOB,  VKa3bIBAOLIETO  YUCJIO  pa3, KOoraa  JCKOJUPOBAHHOE  HM300pakeHHE B
NOCJIEIOBATEIbHOCTH BUIEON300paKeHUH TOJIKHO TOCIEN0BATEIbHO OTOOPaKAThCS.

16. JlonroBpeMeHHBIN MPOLIECCOPHOUUTAEMBIM HOCHTENb NaHHBIX MO M.14, B KOTOpOM
CeKL[Ms] CUTHAIHM3ALMU  JOTIOJIHUTENbHO BKJIIOYAaeT B ce0s KOOUPOBAaHHME 3HAYCHUS
num_units_in_tick, yka3pBarOIEro 4UCio e€IWHUL] BPEMEHH CHHXPOCUTHANA, pabOTaroIero Ha
4acTOTe 3HAYEHHUs time scale, yKa3bIBArOIIEro YHCIO €AUHHLl BPEMEHHU, KOTOpPbIE MPOXOIST 32
OIHY CEKYHAY, M KOAMPOBaHUE 3HAYeHMs time scale, mpu 3TOM 3HaueHHst num_units_in_tick u
time scale WCIONB3YIOTCA OEKOAEPOM Ul PETYJIHPOBAHUS TIOBTOPEHHS KaapOB W/MIH
JJIUTEbHOCTU BO BpeMsl BOCIIPOM3BEACHMsI Ha TOKaJAPOBON OCHOBE.

17. lonroBpeMeHHbII NPOLECCOPHOYUTAEMbIII HOCUTENb AaHHBIX 0 .14, 15 unu 16, B
KOTOPOM CEKILMsI CUTHATN3ALH COAEPKUT CEKIMIO COOOIIEHUs JONMOIHUTENbHON YIyUIIatoeit
uHpopmanumu (SEI) unu cexiuro coodbmenus napopmanmu npumenumoctu suaeo (VUI).

18. JloNroBpeMEHHBIM MPOLIECCOPHOUYUTAEMBI HOCUTENb JAaHHBIX, Ha KOTOPOM
COXpaHEeHa CTPYKTypa KOAMPOBAHHOIO BUAEONOTOKA, INPUYEM CTPYKTypa KOAUPOBAHHOTO
BUJICONIOTOKA CONEPKHUT:

CeKILMI0O KOOUPOBAHHBIX HM300paKeHWH, BKIIOYAKOINYIO B ceOsi  KOAMPOBAHUE
NIOCJIEIOBATENIbHOCTH BUIEOM300pasKeHUH; U

CEeKLIMIO CUTHATM3ALMH, BKJIIOUAIOLIYIO B €051 KOMUPOBAHHE CIEAYIOLIETO:

¢rar mepBoro yrija 3aTBopa, KOTOPBIA YKa3bIBAET TO, SIBJISIETCS WIM HET MHQPOpMALUs
yria 3atBopa (UKCHUPOBAHHON JUIsI BCEX BPEMEHHBIX IOJACIOEB B CEKLUUU KOIHMPOBAHHBIX
U300paKeHUIt; 1

ecnu (¢uar mepBOro yria 3aTBOpa YKas3blBAeT TO, YTO HHQOpPMAauUMs yrja 3aTBopa
ABJISIETCS (DUKCUPOBAHHOW, TO CEKIUsl CHTHAJIM3ALUHN BKJIOUAET B CeOsl 3HAUEHHE UMCIIUTEINS
(pUKCHPOBAHHOTO yIJjia 3aTBOpPAa M 3HAYEHHE 3HaMeHaTelsl (PMKCHPOBAHHOIO yrila 3aTBOpa IUIs
oTOOpaskeHHsI TeKOIMPOBAHHOW BEPCHU IOCIENOBATEIBbHOCTH BUACOM300paKEHUI Ml BCEX
BPEMEHHBIX TIO/ICJIOEB B CEKLUUU KOJUPOBAHHBIX H300paAKEHUH C HCMOJIb30BAHHUEM
(UKCHPOBAHHOTO YyIJIa 3aTBOPA HA OCHOBE 3HAYEHMS YNCIUTENS (PUKCHUPOBAHHOIO yTia 3aTBOPA
U 3HaYeHMsI 3HaMeHaTels1 QUKCUPOBAHHOTO YIJIa 3aTBOPA, HHAUE

CEeKIMsI CUTHAJIN3ALIMHU BKJIOYAeT B ce0sl MACCHB 3HAYEHMH YMCIIUTENS yria 3aTBOpa AJIs

MOJICJIOS U MAaCCHUB 3HAYEHHUN 3HaAMEHaTeJs yrjia 3aTBOpa AJist OACIIOsA, MPU 3TOM KaXKAO0C U3
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3HAQYEHUN YUCIUTENs yIJla 3aTBOpa MJIs MOACIOS M 3HAYEHMM 3HAMEHATeNs yrila 3aTBOpa Ul
MOJCJIOST TIPUMEHSIETCsI, YTOOBI BBIYHMCIATH COOTBETCTBYIOIIMN YIroJl 3aTBOpa IOACIOS MAJIs
oTOOpaskeHMsI ~ €KOIUPOBAHHONW BEPCHHM  BPEMEHHOrO  MOJCIOS  IOCIIEAOBAaTENbHOCTH
BUIEOU300paKEHUI.

19. JlonroBpeMEHHBIM MPOLIECCOPHOUYUTAEMBI HOCUTENb JAaHHBIX, Ha KOTOPOM
COXpaHEHa CTPYKTypa KOJMPOBAHHOTO BUAEOINOTOKA, INPUYEM CTPYKTYypa KOAUPOBAHHOIO
BHUJIEONIOTOKA COLEPIKHUT:

CeKILIMI0O KOOMPOBAHHBIX HM300pa)KEHWH, BKIIOYAKOINYI0 B ceOsi  KOAMPOBAHUE
NIOCJIEIOBATENIbHOCTH BUIEOM300pasKeHUH; U

CEKIIMI0 CUTHAJIM3ALUH, BKIIOYAIOIYIO B Ce0s1 KOMUPOBAHUE CIEAYIOIIETO:

¢ar mepBOH UIMTENBHOCTH 3KCIO3HMLIUH, KOTOPBIA YKAa3bIBAET TO, SIBJSIETCS WM HET
uHpOpPMaLIUS JIUTETBHOCTH 3KCIO3ULMH (PUKCHPOBAHHOW IUII BCEX BPEMEHHBIX TOACIOEB B
CEeKLMH KOAUPOBAHHBIX N300paKEHUI; U

ecnu (¢iar MepBOH IUTETBPHOCTH SKCIO3ULUHM YKa3bIBAET TO, 4YTO HWH(POpMALUs
JUTATENIbHOCTH SKCIIO3ULIMU SIBJIIETCS] (PUKCUPOBAHHOMW, TO CEKLMS CHTHAJIW3ALUU BKJIOYAET B
ceOsl 3Ha4YeHHWE YHCIAUTENsT (PUKCHPOBAHHOW JUIMTENBHOCTH OKCHO3WLUU W 3HAUEHHUE
3HaMeHaTems1 PUKCUPOBAHHOMN IITMTENBHOCTH SKCIO3UIMU IJIi OTOOPasKeHUs 1eKOAMPOBAHHON
BEPCUHU TOCIENOBATEIBPHOCTH BUICOM300paKEHUH U1l BCEX BPEMEHHBIX MOJCIIOEB B CEKLUU
KOZIMPOBAHHBIX M300paKE€HUH € HUCIOJIb30BaHHEM (PUKCHPOBAHHOHN JINTEIBHOCTH 3KCIIO3ULUH
Ha OCHOBE 3HAYEHHUS YUCIUTENs (PUKCUPOBAHHON MJUTEIBHOCTH SKCHO3MLUU M 3HAYEHUS
3HaMeHaTess1 PUKCHPOBAHHOM AJINTENbHOCTH HKCIIO3ULINU, HHAYE

CEeKILMsI CUTHAJIW3ALMM BKJIIOYAeT B ceOs MAcCHB 3HAYEHUN YMUCIUTENS JUIUTEIbHOCTU
SKCIO3ULUHU B MTOACJIOE U MACCUB 3HAYCHUM 3HAMEHATEJIS JUIMTEIbHOCTH SKCITO3ULIUU B TOJCIIOE,
IIPU 3TOM KaXk0€ U3 3HAYEHWUH YUCIUTENs AJUTENbHOCTU 3KCIO3ULUM B MOACIOE U 3HAYEHUH
3HAMEHATeNs] JUINTENIbHOCTH OKCHO3UIMHU B MOACIOE INPHUMEHSETCs, YTOOBl BBIYUCIATH
COOTBETCTBYIOLIYIO JUIUTENIbHOCTh 3KCIO3ULIUK B MOACIOE ISl OTOOpaKeHHsl JeKOIUPOBAHHOM
BEPCHH BPEMEHHOTO IOACIOS NTOCIEN0BATEIbHOCTH BHAEON300paskeHHH.

20. JlonroBpeMeHHbII MPOLIECCOPHOUUTAEMbIII HOCUTENIb NAHHBIX MO M.19, B koTOpoM
CeKLUs] CUTHAJIM3ALWU JOMOJIHUTENBHO COACPKUT MapaMeTpbl CUTHAIHM3ALMH, YTOOBI
ONpeNeNATh 3Ha4YE€HNE TaKTa CHHXPOCHUTHAJA.

21. JlonroBpeMeHHbII MPOLIECCOPHOUUTAEMbIII HOCUTENb NAaHHBIX MO 1M.20, B KOTOPOM
napameTpbl CUTHAIM3ALUU [J1s1 ONPEAENICHNs 3HAUE€HNsl TAKTA CUHXPOCUTHAJIA COAEPKAT NEPBBIN
napameTp Ha OCHOBE TaKTOB CHHXPOCHUTHAJIA, BBIPAXKAKIUN BpeMsl SKCIIO3ULUU B YUCJIE €IHHHULI
BPEMEHU CUHXPOCHUTHAJA, U BTOPOH NapaMeTp Ha OCHOBE TAKTOB CHHXPOCHUTHAJIA, BBIPAKAIOLIHUM
BPEMEHHYK0 LKAy SKCIO3ULHMM YKCJIA €IVHUL] BPEMEHH 32 OJHY CEKYHJIy, U 3HA4eHHE TaKTa
CHUHXPOCUTHAJIa ONpPENEeNsieTCsl B KaueCTBE OTHOLIEHUs MEePBOro mapamerpa Ha OCHOBE TaKTOB
CHUHXPOCHUTHAJIa U BTOPOrO NMapaMeTpa Ha OCHOBE TAKTOB CUHXPOCHUTHAJIA.

22. JIONrOBpPEMEHHBIII MPOLIECCOPHOUYUTAEMBIII HOCUTENb JAHHBIX, HAa KOTOPOM
COXpaHEHa CTPYKTypa KOJMPOBAHHOIO BUAEOINOTOKA, NPUYEM CTPYKTypa KOAUPOBAHHOIO

BHUACOMOTOKA COACPIKHUT.
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CeKLMI0O KOOMPOBAHHBIX HM300paXKeHWH, BKIIOYAOINYI0O B cebs KOAMPOBaHUE
NIOCJIEIOBATENbHOCTH BUIEON300paKEeHUH; U

CEKIIUI0 CUTHAJIM3aLUH, BKIIOYAIOLIYIO B Ce0s KOIUPOBAHUE CIEAYIOIIETO:

OCHOBBIBAIOIIMICS HA BPEMEHHOM IIKalle MapaMeTp MHTepBasia cpadaThbIBAaHMS 3aTBOPA,
YKa3bIBAIOLIUI YUCIIO €AVNHUL] BpEMEHH, NPOXOIALINX 32 ONHY CEKYHAY,

OCHOBBIBAIOIIMIICS HAa TaKTaX CHUHXPOCHUTHANA MapamMeTp HHTepBala cpadaThIBaHUS
3aTBOPA, YKA3BIBAIOIIUI YHCJIO €IUHHLl BPEMEHHM CHHXPOCHTHaja, padOTaloIero Ha 4acToTe
OCHOBBIBAIOIIETOCS] HA BPEMEHHOM IIKaJle IapaMeTpa HHTepBasia cpabaThIBaHUs 3aTBOPA,

IPU O5TOM OCHOBBIBAIOIIMIICS HAa TakTaX CHUHXPOCWUTHAJAa MapaMeTp MHTepBajia
cpabaTbIBaHMsI 3aTBOPA, JAEJICHHBIH HA OCHOBBIBAIOLIMICSA HA BPEMEHHOW INKaJe Mapamerp
UHTEpBasia cpadaThIBAHUS 3aTBOPA, YKA3BIBAET 3HAYCHUE IITUTEIbHOCTH YKCIIO3ULINHY,

¢ar mMTeNbHOCTH HHTEpBaa CpabaThIBAHUS 3aTBOPA, YKA3bIBAKOLIMH TO, SIBJSIETCS WIN
HeT WHPOPMALHS JUTUTENbHOCTH SKCIIO3UINU (PUKCUPOBAHHOM JIJIsl BCEX BPEMEHHBIX TOZCIIOEB B
CEeKL[MH KOAUPOBAHHBIX N300paKEHUI; U

ecnu (¢uar IIUTEIBHOCTH HWHTEpBajia CpadaThIBAaHHMs 3aTBOPA YKAa3bIBA€T TO, HYTO
uHpOpPMALUS UIUTENBHOCTH 3KCIO3ULUH SIBJIIETCS (PUKCUPOBAHHOM, TO JI€KOIMPOBAHHAS
BEPCHUS TMOCIENOBATEIPHOCTH BUACOM300PaKEHNH Ui BCEX BPEMEHHBIX IIOZICIOEB B CEKLUHU
KOZIUPOBAaHHBIX ~ HM300paKEHWH  JOEKOOUPYETCS  MOCPENCTBOM  BBIYUCICHHUS  3HAUEHHS
IJIUTENBHOCTU SKCIMO3MLMKM HAa OCHOBE OCHOBBIBAIOLIEIOCS HAa BPEMEHHOM WIKaje MapaMmerpa
UHTEpBasia cpabaThIBaHUS 3aTBOPA U OCHOBBIBAIOLIETOCS HA TAKTaX CHHXPOCUTHAJA Mapamerpa
UHTEpBasa cpadaThIBaHUS 3aTBOPA, HHAYE

CeKIMsl CUTHAJIM3ALUKM BKIIOYaeT B ceOs oauH miu 0ojiee MacCHBOB IapaMeTpOB
NOJCJOs, IPU 3TOM 3HAUYEHUs B OJHOM WM Oojiee MaccuBax MapaMeTpPoOB IOACIOS,
KOMOMHUPOBAHHBIE C OCHOBBIBAIOLIMMCSI HA BPEMEHHOH INKaje MapaMeTpoM HWHTepBaja
cpabaTbIBaHUS 3aTBOPA, HCIIOJIB3YIOTCS JUIA TOTO, YTOOBI BBIUUCIATH JUIA KaKAOTO MOZACION
COOTBETCTBYIOLIEE 3HAUEHUE JJIUTEIbHOCTH SKCIO3ULMM B TOACIOE JUIsl OTOOpaKeHHs
JIEKOJUPOBAHHON BEPCUU BPEMEHHOT'O TIOACIIOS MOCIEOBATEIbHOCTH BUACOM300PAXKEHUH.

23. JIoAroBpeMEHHbII MPOLIECCOPHOUUTAEMbIII HOCUTENIb NAHHBIX MO M.22, B KOTOPOM
YIOMSIHYTBhIE OIWH MM OOJiee MacCHBOB IMapaMeTPOB IOACIOS COAEPIKAT MACCHB 3HAYCHUH
TaKTOB CHHXPOCHUTHAJAa KAacaeMO HMHTEpBaja 3aTBOPA, KAXKIBIA M3 KOTOPBIX YKAa3bIBAET YHUCIO
€IMHUL] BpEMEHU CHHXPOCHUTHANA, pa0OTAIOIEr0 Ha 4YaCTOTE OCHOBBIBAIOLIETOCS Ha BPEMEHHON
IIKaJie IapaMeTpa HHTepBaia cpadaThIBaHUS 3aTBOPA.

24. JlonroBpeMEHHbII NPOLIECCOPHOUUTAEMbIII HOCUTENb NAHHBIX MO M.22, B KOTOPOM
YIIOMSIHYTBhIE OOUH WM 0OJiee MacCHBOB IapaMeTPOB IMOJCHOSI CONEPIKaT MEPBBI MAaCCHB CO
3HAYEHUSIMA YUCJIATENS JAJIUTENBHOCTH JKCIMO3ULHUM B IMOACIOE U BTOPOM MAacCUB 3HAYEHUU
3HAMEHATEJs AJJINTEIbHOCTHU SKCIO3ULIUU B MTOACIOE.

25. JlonroBpeMeHHbINH MalllMHOYUTAEMbIH HOCUTENb JAHHBIX, HA KOTOPOM COXPaHEHbI
MAIIUHOUCTIONHSIEMbIE HMHCTPYKLHMH JJIs1 OCYIIECTBJIEHUS] C TOMOINBIO OAHOro wim Oonee
MIPOLIECCOPOB criocoda mo odomy u3 mm. 1-13.

26. OOopynoBaHHe, coOpaepiKamiee MPOLEeCCOP W BBIIOJIHEHHOE C BO3MOXXHOCTBIO
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OCYIIECTBJISITh JIF000H 13 crmocodos o mm. 1-13.

ITo noBepenHocTn
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