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2420-578191EA/032
KOAWPOBAHHUE BUJIEO, MACIHTABUPYEMOE 110 YACTOTE KA/IPOB

IlepexpecTHble CCbUIKM HA POACTBEHHbIE 3asBKU

[0001] HacTosas 3asBKa NpUTsI3aeT Ha IPUOPUTET NPEABAPUTENBHON 3asBKH HA MATEHT
(CIIA) Ne 62/816521, nomanHo# 11 mapra 2019 rona, npenBapuTenIbHON 3asBKM Ha MATEHT
(CIITA) Ne 62/850985, momannoii 21 mas 2019 ronma, mpeaBapUTENbHON 3asBKM Ha MAaTEHT
(CIIA) Ne 62/883195, momanHo# 6 aBrycra 2019 roga, u npeaBapUTEIbHON 3asiBKU HA MATEHT
(CIIA) Ne 62/904744, nonannoii 24 centsiOps 2019 ropa, kakaas U3 KOTOPBIX MOJHOCTHEO
COZIEP>KUTCS B IaHHOM JIOKYMEHTE IO CChUIKE.

OO6nacTh TEXHUKH, K KOTOPOH OTHOCUTCS U300peTeHne

[0002] Hacrosiuii TOKyMeHT, B 00IeM, OTHOCUTCS K u300pakeHusiM. bojiee KOHKpeTHO,
BAPUAHT OCYLIECTBJICHUS HACTOSIIEr0 H300pETeHHss OTHOCHTCS K KOJUPOBAHHUIO BHIIEO,
MacIITadupyeMOMy IO 4aCTOTE KaJIpPOB.

YPpOBEHb TEXHUKHU

[0003] Ilpu ucnonbp30BaHUM B AAHHOM JOKYMEHTE, TEPMHUH "AMHAMUYECKUN IHANa3oH
(DR)" MOeT OTHOCHTBCS K CIIOCOOHOCTH 3pHUTENbHON cucteMsl yesnoseka (HVS) BocnpuamMaTh
IMana3oH WHTEHCUBHOCTH (HAIpHUMeEp, sIPKOCTh, CUTHAJ SIPKOCTH) B W300pa’Ke€HUH, HAIPHUMED,
OT CaMbIX TEMHO-CEPBIX I[BETOB (UEPHBIX IBETOB) A0 CAMBIX SIPKHX OEJNBIX LBETOB (BBICOKHX
cseroB). B aTom cmpeiciie, DR oTHocuTCs K "CBs3aHHOMN CcO cueHoi" mHTeHCHBHOCTH. DR Takxke
MOJKET OTHOCHUTBCSI K CITOCOOHOCTH YCTPONMCTBA OTOOpPaXKEHUsI aleKBATHO WJIN NMPHUOIM3UTEIBHO
BBINIOJIHATh PEHAEPUHT IMANAa30HA UHTEHCUBHOCTU KOHKPETHOU MHUPOTHL. B 3TOM cMmbIicie, DR
OTHOCUTCS K "CBsI3aHHOH CO OTOOpakeHHeM" WHTEHCHBHOCTH. ECIIM KOHKPETHBIN CMBICH SIBHO
HE YKa3bIBAETCs KaK MMEIOIUI KOHKPETHYIO 3HAYMMOCTb B JIFOOOH TOUKE B ONMHUCAHUU B JAHHOM
IOKYMEHTe, HeOOXOAMMO CHeNnaTh BBIBOA, YTO TEPMHUH MOXKET HCIOJb30BaThCs B JIEOOOM
CMBICJIE, HAIIPUMEP, B3AUMO3aMEHSIEMO.

[0004] Tlpu wcnoOAb30BaHMM B JAHHOM JIOKYMEHTe, TEPMHH "pacCIIupeHHBIH
muHamudeckuii auamasoH (HDR)" otnocutcss k DR-muporte, kortopast oxBarbiBaer 14-15
NIOPSIIKOB BEJIMUUHBI 3pUTeNbHOI cuctembl uenoBeka (HVS). Ha npakruke, DR, nmo xoropomy
YeJIOBEK MOXKET OJHOBPEMEHHO BOCHPUHUMATh OOIIMPHYIO IOUPOTY B  JUAIa30HE
MHTEHCUBHOCTH, MOXKET B OMPEEJIEHHON CTeneHn ycekaThes, oTHocuteapHo HDR.

[0005] Ha mpaktuke, n300pakeHUs1 COnepskaT OOUH Wi 00Jiee LIBETOBBIX KOMIIOHEHTOB
(marmpumep, curHan Y sipkoctd u curHan Cb m Cr OBETHOCTH), NMPH 3TOM KaKABIH LIBETOBOH
KOMITOHEHT TPEICTAaBIIIETCS MOCPEACTBOM TOYHOCTH h OMTOB B pacyeTe Ha MHUKCeN (Hampumep,
n=8). Ilpu HCrONB30BaHUU JINHEHHOTO KOAMPOBAHUS SPKOCTH, M300pak€HHs], B KOTOPHIX N<8
(marmpumep, 1BeTHble 24-OutoBble JPEG-n3zo0pakeHus1), CUMTAIOTCS  HM300paKEHUSMHU
CTaHIAPTHOTO AMHaAMU4eckoro nuamnaszona (SDR), torma xak m3zoOpaskeHHs, B KOTOPbIX n>8,
MOTYT CYHUTATbCS M300pAKEHUSMH VIYULIEHHOTO JUHaMH4Yeckoro nuamasona. HDR-
M300paKeHNsT TAaKKE€ MOTYT COXPAHATBCS M PACHPOCTPAHATBCA C  HUCHOJB30BAHHUEM
BBICOKOTOUHBIX (Hampumep, 16-OuToBBIX) (OPMATOB C IUIABAKOINEH 3amsATOM, TAaKUX Kak

OpenEXR-dopmar ¢aiinos, pazpadborannsiii komnanuei Industrial Light and Magic.



[0006] B Hacrosimee BpeMms, pacnpOCTpaHEHUE BHUIIEOKOHTEHTA C pacCIIUPEHHBIM
OUHAMHYECKUM Jauamna3oHoM, Takoro kak Dolby Vision or Dolby Laboratories mmu HDR10 B
Blu-Ray, orpanndeno 4K-paspemenuem (nanpumep, 4096x2160 umu 3840x2160 u T.1.) u 60
KaJpoB B CeKyHAY (KaZpoB/c) B CHIIy XapaKT€PUCTUK MHOTHX YCTPOHCTB BOCHpOH3BeAeHUs. B
OyAyIuX BepcUsiX, MPEAINONaraeTcs, YTO KOHTEHT BIUIOTh 10 8K-paspeuienus (Hampumep,
7680%x4320) wm 120 kampoB/c MOKeT OBITH JOCTYNHBIM JUIl  PACIpOCTPAHEHHS U
BocnpousBeneHus. JKemarenbHo, ecnu Oyaylque TUIBI KOHTEHTa OYAyT COBMECTUMBIMH C
CYLIECTBYIOIUMHU yCTPOWCTBAMHU BOCIPOM3BENEHUs, 4TOOBI ympomarh 3skocucremy HDR-
KOHTEHTa IUJIsl BOCIpOU3BeIeHUs, Takoro kak Dolby Vision. B uneane, co3narenu KOHTEHTa
JOJKHBI MIMETh BO3MOXKHOCTD MPHCIIOCA0INBATh U pacnpocTpansaTs Oyaymue HDR-texHOMOTHN
0e3 HeoOXOIMMOCTH TaKKe W3BJIEKATh M PACHPOCTPAHATH CIIEIHAIbHbIE BEPCHH KOHTEHTA,
KOTOpBIE SIBJISTFOTCSI COBMECTUMBIMU C cymectByrommnmu HDR-ycrpoiicTBamu (Takue Kak
HDR10 nnu Dolby Vision). ABTopsl H300peTeHNs JOKHBI IPUHUMATh BO BHIMAHHUE 3/1€Ch, UTO
TpeOyroTCs ~ yNAy4IIEHHBIE  TEXHOJOTMM Ui  MaciuTabupyeMoro  pacrnpoCTPaHEHHUs
BUIEOKOHTEHTa, B yacTHOCTU, HDR-kOHTEHTA.

[0007] I[Togxonbl, OMMCAHHBIE B 3TOM pasjeie, MPeACTABISIOT COOON MOAXObI, KOTOPBIE
MOTYT PacCMaTPUBATBCS, HO HE O0sI3aTENIbHO MPEACTABISIOT COOOH MOIXOABI, KOTOPBIE 3apaHee
3aiymaHbl WM paccMoTpeHbl. (CrenoBaTenbHO, €CIM HE YKa3aHO MHOE, He CcleayeT
IpeArnojiaratb, 4YT0 KakKOH-TMOO W3 OMMCAaHHBIX B 3TOM paslelie IMOAXOAOB OTHOCHUTCS K
NPEIIECTBYIOLIEMY YPOBHIO TEXHHUKHM IPOCTO B CHJIy CBOEro BKJKOYEHHS B O3TOT pasjed.
AHaIOTUYHO, BOIPOCHI, HIEHTU(PULNPOBAHHBIE OTHOCUTENIBHO OAHOTO WK OOJiee MOAXO00B, He
JOJDKHBI IIPEIONAraTbCsl KaK pacliO3HAHHBIE B MPENLIECTBYIOLIEM YPOBHE TEXHUKU HA OCHOBE
3TOTO pa3fiena, €CJId He YKa3aHO UHOE.

Kpatkoe onucanue ueprexei

[0008] BapuaHT OCYINECTBJIEHHS HACTOSILEro H300peTeHUss MNPOWLTIOCTPUPOBAH B
KayecTBe MpUMepa, a He B KaueCTBE OrPAHHWYEHMs], Ha MPUJIAraeMbIX 4YepTexkax, Ha KOTOPBIX
aHAJIOTMYHbIE CCHUIKM C HOMEPaMH YIIOMHUHAIOTCS KaK aHAJIOTUYHbIE 3JIEMEHTBI, U Ha KOTOPBIX:

[0009] @ur. 1 unnmrocTpupyeT NpUMEPHBI MpoLecc A KOHBeHepa J0CTaBKH BUIIEO,

[00010] @wur. 2 WUIOCTPUPYET NPHUMEPHBIA  MPOLECC  KOMOMHUPOBAHHS
NOCJIEIOBATENbHBIX UCXOIHBIX KaJPOB, YTOOBI BBITIOJHSITh PEHIEPHHT LIEJIEBON YacTOTHI KaJpOB
NPU 1IEJIEBOM YIJIE 3aTBOPA COTIIACHO BAPHAHTY OCYIIECTBIICHHUS STOTO H300pEeTEeHUS,

[00011] @ur. 3  wuOCTPUPyeT  MPUMEPHOE  IMpEJACTaBJIeHHE  BXOAHOMU
MOCJIEI0BATENBHOCTH C NIEPEMEHHOI BXOIHOM 4acTOTON KaJpOB U MEPEMEHHBIM yIJIOM 3aTBOpa
B KOHTelHepe ¢ (PUKCUPOBAHHON YaCTOTON KAaJpPOB COTJIACHO BapPHAHTY OCYIIECTBIIEHUS 3TOTO
u300peTeHMsI;, 1

[00012] ®ur. 4 WUIOCTPUPYET MNPUMEPHOE TMPEACTABIEHUE JJIsI BPEMEHHOU
MacITa0UPyeMOCTH TPH Pa3MYHBIX YaCTOTaxXx KaapoB M yriax 3arBopa ¢ oOpaTHOH
COBMECTHMOCTBIO COTJIACHO BAPHAHTY OCYINECTBIICHHUS 3TOTr0 H300PETEHUsI.

ITonpoGHOE onucaHne MPUMEPHBIX BAPHAHTOB OCYINECTBICHUS

[00013] B naHHOM NOKYMEHTE ONUCBIBAIOTCS NPUMEPHbIE BAPHAHTHI OCYILECTBIIEHUS,



KOTOpPBIE OTHOCSATCS K MacIITabUpyeMOCTH IO YacTOTe KaJpoB JJIsi KOAMPOBAaHUS BHIEO. B
HIDKETIPUBEZICHHOM OIMUCAHWM, JUIA ILieJied IMOSCHEHUs, MHOTHE KOHKPETHBbIE TMOAPOOHOCTH
U3JIaraloTcss NI TOro, 4yToOBl OOECre4ynBaTh NOJHOE IOHMMAHHE pPa3JIMYHbIX BapUAHTOB
OCYLIECTBIIEHUS] HACTOsIIEro nzodpereHus. Tem He MeHee, MOJKHO OBITh OUYEBUAHBIM TO, YTO
pa3NuYHblE BApPUAHTBI OCYIIECTBJIEHUS HACTOSIIEr0 M300PETEHHs] MOTYT OCYINECTBIIATHCS Ha
npakThke 0e3 3THX KOHKPETHBIX noapoOHocTeil. B mpyrux ciydasx, U3BECTHBIE CTPYKTYpPbI
YCTPOMCTBA HE ONMCBHIBAIOTCS HMCYEPIBIBAIOLIE MOAPOOHO, YTOOBI HE AOMYCKATh MW3JIHLIHEH
HEOIPeIeIEHHOCTH, 3aTPYAHEHHUs] NMOHUMAHUS WIN YCJIOKHEHUS BAapUAHTOB OCYIIECTBICHUS
HACTOSIILETO H300pETeHUSI.

CywmHocTh H300peTeHus

[00014] IlpumepHble BapHaHTbl OCYIIECTBJIEHHUsS, ONUCAHHbIE B JAHHOM JOKYMEHTE,
OTHOCATCSl K MacIuTabupyeMOCTH MO YacTOTe KaApOB MPH KOIUPOBAHUM BHIEO. B BapuaHTe
OCYIIECTBIIEHHsI, CHCT€Ma C TMPOLECCOPOM MPHUHUMAET KOIAMPOBAHHBIA TIOTOK OHWTOB,
cofep Kaliii KOOUPOBAHHBIE BHICOKAIPBI, IPH 3TOM OIWH WM OoJjiee KOJUPOBAHHBIX KaIpOB
KOAMPYIOTCS] Ha MEepBOH 4acTOTe KaApOB U MpH NepBoM yrie 3atBopa. IIponeccop npuHumMaer
nepBblid (Jar, yKa3bIBAIOIIUN MPUCYTCTBHE I'PYNIbI KOAUPOBAHHBIX KaAPOB, KOTOPHIE TOJKHBI
J€KOIUPOBaThCsl Ha BTOPON 4acTOTE KajpOB U IPU BTOPOM YIJI€ 3aTBOpPA, OH OCYLIECTBISET
IOCTYI U3 KOAMPOBAHHOTO IMOTOKA OMTOB K 3HAYEHUSIM BTOPOH YacTOTHI KaJAPOB M BTOPOTO yIia
3aTBOpA JJIsl TPYIIBI KOAWPOBAHHBIX KaApOB U (GOpMUpPYET AEKOAMPOBAHHbBIE KaJpPbl HA BTOPOH
4acTOTE KaJpOB U MPU BTOPOM YIJIE 3aTBOPA Ha OCHOBE I'PYMIbl KOAUPOBAHHBIX KaJpOB, NEPBOM
4aCTOTHI KaJpOB, NEPBOrO yIJja 3aTBOPa, BTOPOI 4aCcTOThI KaAPOB U BTOPOTO yIJja 3aTBopa.

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

- TNPUHUMAeT KOAWPOBAHHBIA IOTOK OWTOB, CONAEPKAIIUI TPYNIbl KOAUPOBAHHBIX
BUJICOKAAPOB, NMpPHU 3TOM BCE KOAMPOBAHHBIE BHIEOKAZPbHl B KOAMPOBAHHOM IIOTOKE OWTOB
KOAMPYIOTCS Ha NEPBOH 4aCTOTE KaJPOB,

- IPUHUMAET YUCJI0 N KOMOMHHUPOBAHHBIX KaJIPOB,;

- MPUHUMAET 3HAYEeHHUe JUIst 0a30BOM YaCTOTHI KAJAPOB;

- OCYILIECTBJISIET JOCTYM K rpymnme u3 N Mociaen0oBaTeNIbHbIX KOJUPOBAHHBIX KaApOB, MPU
5TOM 1-bIii KOJUPOBAHHBIN Kap B rpymnme u3 N MMoc/ieI0BaTeIbHbIX KOIUPOBAHHBIX KaJAPOB, I1e
i=1, 2,.., N, mpencrasisier cpeqHee BIUIOTh JO 1 BXOJHBIX BHIEOKAIPOB, KOIUPOBAHHBIX B
Konepe Ha 0a30BOM 4ACTOTE KaJPOB M MPH 1-OM YIJie 3aTBOPA, HA OCHOBE TEPBOTrO yIjia 3aTBOpa
Y NIEPBOM 4aCTOTBI KaAPOB,;

- OCYIIECTBIISIET AOCTYI M3 KOAMPOBAHHOTO MOTOKAa OWTOB WJIM M3 MOJIB30BATEIBCKOTO
BBOZIa K 3HAUEHUsSM BTOPOM 4YacCTOTHI KaJpOB M BTOPOrO yria 3aTBOpa, AN JEKOAUPOBAHUS
rpynnsl U3 N MocienoBaTeNbHbIX KOAUPOBAHHBIX KaJpOB Ha BTOPOH 4acTOTe KajpoB U IpH
BTOpPOM yTJI€ 3aTBOpA; U

- opMHpyeT AEKOAMPOBAHHBIE KAaJIpbl HA BTOPOH 4YacTOTE KaapOB U MPU BTOPOM YIJie
3aTBOpa Ha OCHOBe rpyniel U3 N MOCIeA0BaTEIbHBIX KOAUPOBAHHBIX KaJApPOB, NEPBOH 4aCTOThI
KaJ[pOB, IEPBOrO YIJa 3aTBOPA, BTOPOI YaCTOThI KaAPOB U BTOPOIO yIJa 3aTBOpa.

[00016] B TpeTbeM BapuaHTe OCYLIECTBJEHUS, CTPYKTypa KOAUPOBAHHOI'O BUAEOMOTOKA



COZEPKHUT:

- CEeKIHMI0O KOAMPOBAHHBIX HW300paKEHHH, BKJIIOYAOIYI0 B ce0s KOOMpPOBAaHUE
NIOCJIEIOBATENbHOCTH BUIEON300paKEHNH; 1

- CEKI[UI0 CUTHAJIN3ALIUH, BKIFOYAOLIYIO B ce0s KOIUPOBAHUE CIIEIYIOLIErO

- TapaMeTp Ha OCHOBE BPEMEHHOH INKajbl KacaTeJbHO HHTepBajia cpabaThbIBaAHUS
3aTBOPA, YKA3bIBAIOIIUN YHCIIO €UHHL] BPEMEHH, TPOXOAALINX 3a OAHY CEKYHAY;

- TapaMeTp Ha OCHOBE TAKTOB CHHXPOCHIHAJAa KacaTeJbHO HMHTepBasa cpaOaTbIBaHUS
3aTBOpA, YKA3bIBAIOLIUI YHCJIO €IMHML BPEMEHM CHHXPOCHTHAJA, PabOTaloIero Ha 4acToTe
napamerpa Ha OCHOBE BPEMEHHOI IIKaJIbl KACATEeJIbHO MHTEpBaJia cpadaThIBAaHUSI 3aTBOPA,

- IpU 5TOM TapaMeTp Ha OCHOBE TAKTOB CHHXPOCUTHAJA KacaTelbHO MHTEpBaja
cpabaTeIBaHMsI 3aTBOpA, NEJICHHBIH HA TapaMeTp HAa OCHOBE BPEMEHHOH INKaJIbI KacaTelbHO
UHTEpBasia cpadaThIBAHUS 3aTBOPA, YKA3bIBAET 3HAUSHHE JITUTEIbHOCTH SKCIIO3ULIHY,

- (nar IUTENPHOCTH MHTEpBaja cpabaThIBAHUS 3aTBOPA, YKA3bIBAIOIIUI TO, SIBIAETCS
Wi HeT WHQOpMALUs IJIUTEIBbHOCTH SKCIO3UIMHM (PUKCHUPOBAHHOH Ui BCEX BPEMEHHBIX
MIOJICJIOEB B CEKIIUH KOAMPOBAHHBIX U300paKEeHUI;, U

- ecnu ¢rnar JUIMTENbHOCTH HWHTEpBasia cpadaThIBaHUS 3aTBOPA YKa3bIBAET TO, YTO
uHpOpMaLUs UIMTENBHOCTH 3KCIO3ULUH  SBJSIETCS] (PUKCUPOBAHHOH, TO AEKOAMPOBAHHAS
BEPCHUS IOCJIEAOBATEIPHOCTH BUACOU300pKEHUH ISl BCEX BPEMEHHBIX IOACIOEB B CEKIUHU
KOIMPOBAaHHBIX ~ HM300paXEHWH  JOEKOMUPYETCS  MOCPEACTBOM  BBIYHCIEHHS  3HAYEHUS
JUTUTENbHOCTH SKCIIO3UIMKA HA OCHOBE IapaMeTpa Ha OCHOBE BPEMEHHOMW INKaJbl KAacCaTeJbHO
UHTEpBasia cpadaThIBAHUS 3aTBOPA M NapaMeTpa Ha OCHOBE TAKTOB CHHXPOCHUTHAJA KacaTeJIbHO
UHTEpBasla cpabaThIBAHUS 3aTBOPA, HHAYE:

- CEeKLMs CUTHAIM3AalMM BKJIIOYaeT B ce0s OnuH min 0ojiee MacCHUBOB IapamMeTpOB
NOACIOS, TpPHU 3TOM 3HAUEHHWs B OJHOM WM Oojiee MacCHBOB IapaMeTpOB IOACIOS,
KOMOMHUpPOBAHHBIE C TapaMeTpoM Ha OCHOBE BpPEMEHHOW IIKaJbl KacaTeJbHO HHTEpBaja
cpabaThIBaHMsI 3aTBOPA, UCIOJB3YEOTCS IJII TOTO, YTOOBI BBIYMCIISTH JAJISI KaKAOTO IOACIOS
COOTBETCTBYIOLIIEE 3HAYEHHE JJIUTEIBHOCTH SKCIO3ULUM B MOJACIOE Ml OTOOpakeHUs
JIEKOJHUPOBAHHON BEPCHU BPEMEHHOTO TIOACIIOS MOCIIEIOBATEIbHOCTH BUAECON300paKeHHH.

IIpumepmnuwiii konseiiep 0Opabomru 0OCMABKU 8UOEO

[00017] @ur. 1 wurOCTpUpPYET NPUMEPHBIH MpOLecC TPAAULUOHHOTO KoHBetepa (100)
IOCTaBKH BHAEO, MOKA3bIBAIOLIMNA pa3IMYHbIE CTaJAWH OT BHUAEO3aXBaTa OO OTOOpaKeHUs
BuzeokoHTeHTa. [locnenoBarensHocTh BUuneokanapos (102) 3axBaTeiBaercs win GopMupyercs ¢
ucrionb3oBanueM Onoka (105) d¢opmuposanust m3oOpaxenuii. Bupeokaaper (102) moryt
3axBaThIBaTbCsl B LUGpoBOiH (opme (Hampumep, mMocpencTBoM LU(PPOBOH Kamephbl) WIH
(bopMHpPOBATLCS MOCPEACTBOM KOMITBIOTEPA (HANpPUMEP, € HCIOJIb30BAHUEM KOMITBIOTEPHOMN
aHMMaLUH), 4ToOBI MpenocTaBiATh BuneonaHuble (107). AmprepHaTtuBHO, BUmeokaapsl (102)
MOTYT 3aXBaTbIBATbCS Ha IUIEHKE MOCPEICTBOM IIJICHOUHOHW Kamepsl. [lneHka mpeoOpasyercs B
mudposoli popmar, yToOBl mpenocTaBiATh BuaeomanHele (107). B mpousBoacTBeHHON (dasze
(110), Bunmeomannbie (107) pemakTHUPYIOTCS, YTOOBI TPEAOCTABISITH MPOM3BOACTBEHHBIN

Buzgeornotok (112).



[00018] BuneomanHble Mmpou3BOACTBEHHOrO MoToka (112) 3aTteM mpemoCTaBISIIOTCS B
npoueccop B Omoke (115) 1nd  KOMIIOHOBOYHOIO BHUIEOMOHTaka. KOMIOHOBOYHBIMA
BUAeoMOHTaX B Oyoke (115) moxker BkimouaTh B ceOs peryiupoBaHHe WIM MOIUDUKALHIO
I[BETOB MJIM SPKOCTH B KOHKPETHBIX 00JacTAX H300pa’keHHsi, YTOObI MOBBIMNATH KaueCTBO
n300pakeHNH WM TOCTUraTh KOHKPETHOTO BHELTHEro BUAA JUIsl U300pakeHHsI B COOTBETCTBUU C
TBOPYECKMM HaMEpEHHEeM CcO37aTeisi BUAEO. OJTO HHOTAAa Has3blBaeTcs  "IBETOBOU
cuHXpoHu3anmeil" wim "userokoppekuueii”. Jlpyroe pemakrupoBaHue (Hampumep, BbIOOp H
yIOpsiIOUeHHe CLeH, oOpe3ka M300pakeHus, 1OOABIEHHE MALIMHOTCHEPHUPYEMbBIX BH3YaJIbHBIX
cnetpPEeKToB, YIpaBleHHe APOKAHHEM HIIM Pa3MBITOCTBIO, YIPABJICHUE YAaCTOTOW KaJpOB U
T.J.) MOKET BBINOJHATHCS B Os10ke (115), uToObI HaBaTh B pe3ysibTaTe OKOHYATEIbHYIO BEPCHIO
(117) mpomsBoacTBa st pacmpoctpaneHus. B xome kommonoBku (115)  Buzeo,
BU/ICOM300pakeHHsI MPOCMATPHUBAIOTC Ha onopHOM auciuiee (125). ITocne xommoHoBkH (115)
BU/ICO, BHIEOAAaHHbIE KOHeuHoro mnpousBoactsa (117) moryt nocrammsatecss B Onok (120)
KOIMPOBAHMS 11 JOCTAaBKHM B HUCXOISINEM HAIPABICHHH B YCTPOICTBAa AEKOOUPOBAHUA U
BOCIIPOM3BENCHUS, TaKH€ KaK TEJICBU3MOHHbIE NPUEMHHUKH, aOOHEHTCKHE MPHUCTABKH,
KWHOTEATphl U T.I. B HEKOTOPBIX BapuaHTax ocyiecTBieHus, 0ok (120) KogupoBaHUSI MOXKET
BKJIFOYAaTh B ceOs ayAHoO- U BHUICOKOAEPHI, TaKWe KaK ayauo- U BHIEOKOAEPHI, 3aJaHHbIE
nocpencrsoM ATSC, DVB, DVD, Blu-Ray u npyrux ¢opmaros nocraBku, 4to0s! popMupoBaTh
KOIMpoOBaHHBIA MOTOK (122) OGutoB. B mpueMHOM ycTpoiicTBe, KOAMpPOBaHHBIM NOTOK (122)
obutoB npexkommpyetrcst mocpeactsoM wmoayis (130) nexomupoBaHus, 4TOOBI (POPMHPOBATH
AeKonupoBaHHbI  curHan  (132), mpencTaBNAIOIIMIA  MASHTUYHYID  WIM  XOPOLIYIO
anmpokcuManuio curtana (117). IlpuemHoe ycTpOHCTBO MOXKET NMPUCOEAMHSATBHCS K LENEBOMY
auctuiero (140), KOTOpbI MOXKET UMETh COBEPIIEHHO APYrHe XapaKTePUCTUKU 110 CPABHEHUIO C
onopHbiM nucruieeM (125). B stom cayvae, 60k (135) ynpaBneHus oTOOpakeHHEM MOKET
WCIIONIB30BATBCS JUIL TOTO, YTOOBI NMPHBA3BIBATH JUHAMHYECKHH IHANA30H IEKOAHMPOBAHHOTO
curHana (132) k xapakrtepuctukam neneBoro nucruiess (140) mocpenctsoMm ¢opmMHpPOBaHUS
CHTHaJIa, MPUBSI3aHHOTO K nucruiero (137).

Macwmabupyemoe xoouposanue

[00019] MacmrabupyemMoe KOTUPOBAaHUE YK€ COCTABIISIET YACTh Psfa YHCIIA CTAaHIAPTOB
kogupoBanus Buaeo, Takux kak MPEG-2, AVC u HEVC. B BapuaHTax OCyIIECTBICHHS 3TOTO
u3o0pereHus,  MacmtabupyemMoe  KOOUPOBAHHE  PAaCHIMPSieTcs,  4YTOObI  TOBBIIIATH
NPOM3BOIUTENILHOCTh U THOKOCTh, B YAaCTHOCTH, IOCKOJBKY OHO oTHOcHTCS K HDR-KOHTEHTY
OY€Hb BBICOKOTO Pa3peLICHHUS.

[00020] ITpu wcmonp30BaHUK B JAHHOM JOKYMEHTE, TEPMHH "yroJi 3aTBopa’ o0o3Ha4aeT
peryanpyeMyro HaCTPOWKY 3aTBOpa, KOTOpas yIpaBisieT MPOIOPLHEH BPEMEHH, KOTJa IUICHKa

SKCIOHHUPYETCsl Ha CBETYy B TE€UEHHE KaXKAOro KaapoBoro mHrepsana. Hanmpumep, B BapuaHre

OCYHICCTBJICHUSA .
yeon zameopa - GPEMSA BKCOIUYLIY
360 xadpoas!il uHmepsan ( 1 )

[00021] TepMMH NPOMCXOAWUT M3 YHACIENOBAHHBIX MEXAHUYECKUX BpALIAOIINXCS



3aTBOPOB, TEM HE MEHee, COBPEMEHHbIE LU(POBBIE KaMEpbl TAKXKE€ MOTYT PEryJHUpOBaTh CBOMH
3aTBOP 3JEKTPOHHO. KnHeMaTorpadgucTsl MOIyT MCIONB30BATh Yrodl 3aTBOPA JISI TOTO, YTOOBI
YIPaBJIATh BEIUYMHON Pa3MBITOCTH WIM APOXKAHUS NPU JBHKEHUH, KOTOpasi 3aIlUCBIBAETCS B
KaxaoM kazape. Cnenyer OTMETUTh, YTO BMECTO HCIOJIb30BAHUS "BPEMEHH HKCIIO3ULIMHU" MOKHO
TAKXKe KCIIOJNb30BaTh aJbTEPHATUBHBIE TEPMHUHBI, TakKMe KakK "IIUTEIbHOCTb SKCIO3ULIMH",
"HHTEpBaAN cpabaThIBaHMs 3aTBOpA" M "CKOPOCTh cpabaThiBaHUs 3aTBOpPA". AHAJIOIHMYHO, BMECTO
UCIIONb30BaHUs "KaApOBOro MHTEpBaJa" MOXHO HCIOJb30BaTh TEPMUH "JUINTENBHOCTD Kaapa'.
ANBTEpPHATUBHO, MOJKHO 3aMEHSATh "KaapoBblii MHTepBan" Ha "l/yactoTa kaapos". 3HavyeHUe
BPEMEHHU SKCIO3UIMU THIIUYHO MEHBIIE WM PAaBHO UIUTENLHOCTH Kanapa. Hampumep, yron
3aTBopa B 180 rpaaycoB ykas3blBaeT TO, YTO BpPEMsl 3KCHO3ULIMU COCTABJSIET IOJOBUHY
JUTUTEIbHOCTH KaJipa. B HEKOTOPBIX CUTYaIMsAX, BpPEMsl SKCIO3ULMH MOXKET IPEBBIIIAThH
JUTUTENBHOCTD KaJipa KOAMPOBAHHOTO BUEO, HATIPUMEp, KOTTIAa YaCTOTa KOAMPOBAHHBIX KaJPOB
cocraBnsier 120 kaapoB/c, W HYaCTOTa KaJAPOB AaCCOLMHUPOBAHHOTO BHUAEOKOHTEHTA [0
KOZIIMPOBaHMS U 0TOOpaskeHHs cocTanisieT 60 kampos/c.

[00022] PaccmoTpum, Oe3 OrpaHHUEHHs], BAPHAHT OCYLIECTBICHUS, B KOTOPOM HCXOIHBIH
KOHTEHT CcHHMaeTrcsi (wiu (opMHUpYyeTcs) Ha HCXONHOW dacToTe Kaapos (Hampumep, 120
Kanpos/c) ¢ yriom 3atBopa B 360 rpanmycos. Ilocne 3Toro, B mpueMHOM yCTPOMCTBE, MOKHO
BBIITOJIHATh PEHAEPUHI BHIEOBBIBOAA HA MHOXECTBE YAaCTOT KaApOB, PABHBIX WIH HIDKE
UCXOHOW YacCTOThI KaJpOB, MOCPENCTBOM OOOCHOBAHHON KOMOWHAIIMM HCXOMHBIX KaJpoOB,
HarpuMep, MOCPEACTBOM YCPEOHEHUs WIM JPYyTrUX H3BECTHBIX B JAHHON OOJIACTH TEXHUKHU
onepaLui.

[00023] TIlpomecc KOMOWHUPOBAHUSI MOXKET BBIIOJHSTBCS C  HEJIUHEHHBIMU
KOIIMPOBAaHHBIMU CHUTHajaMu (Hampumep, ¢ ucnonb3oBaHueM rammel, PQ wm HLG), HO
HaujIy4llee KadecTBO HM300pakeHHH IOJy4aeTcss MOCPEACTBOM KOMOWHHPOBAHHS KaJIpoOB B
o0nacTh JTMHEHHOro CBeTa CHadasia, npeoOpa3oBaHMsl HENMHEHHBIX KOJUPOBAHHBIX CHUTHAJIOB B
NpPEACTaBJICHUS C TOMOLIBKO  JIMHEHHOrO CBeTa TOCHe  3TOro, KOMOWHHMPOBAHUS
npeoOpa3oBaHHBIX KAJAPOB U B 3aBEPLICHHE MOBTOPHOTO KOAMPOBAHHUS BBIBOAA C HENIUHEHHON
nepenaToyHol (QyHKIHMEH. DTOT MpoLece MNpenocTaBisier 0ojee TOYHOE MOAETHPOBAHUE
(U3NIECKOH SKCIIO3UIMH KaMEPbI, YeM KOMOUHUPOBAHHUE B HETMHEHHOM 00J1acTH.

[00024] B obmux yeprax, mporecc KOMOMHUPOBAHHS KaIPOB MOXKET OBITh BBIPAXKATHCS C
TOUYKU 3PEHUSI HCXOJHON YacTOTHI KaJpOB, LEJEBOH YacTOThI KaJIpOB, IIEJIEBOTO yIjla 3aTBOpa M
YHCIIa KapOB, KOTOPBIE TOJKHBI KOMOMHHUPOBATHCS, CIEAYIOLINM 00pa3oM:

n_frames=(target shutter angle/360)*(original frame rate/target frame rate), (2)

YTO SIBJISIETCSI SKBUBAJICHTHBIM CJIEAYIOIIEMY:

target shutter angle=360*n_ frames*(target frame rate/original frame rate), (3)
rne n_frames sBisieTcs 4YUCIOM KOMOMHHMPOBAHHBIX KaApoB, original frame rate sBnsieTcs
94aCcTOTOHM KaApOB MCXOIHOTO KOHTEHTA, target frame rate siBnsieTcs 4aCTOTON KaaApOB, KOTOPHIE
TOJIKHBI MOATOTABINBATHCS MOCPEICTBOM peHaepuHra (rme
target frame rate<original frame rate), u target shutter angle yxa3biBaeT BenuauHy TpeOyemoi

Pa3MBITOCTH TIpH ABIDKEHHH. B 3TOM mpumepe, MakcumanbHOe 3HaueHHe target shutter angle



cocrasisieT 360 rpagyCcoB M COOTBETCTBYET MAKCUMAJIbHOM pPa3MBITOCTH NPU ABUKEHUH.
MunumansHoOe 3HAYCHUE target shutter angle MOJKeT BBIPAXKATBCS Kak
360*(target frame rate/original frame rate) u COOTBETCTBYeT MUHUMAJIBHON Pa3MBbITOCTH INPHU
TBYOKEHUH. MaxkcumaipHOe 3HaYeHHe n_frames MOXKET BBIPAKATHCSI KaK
(original frame rate/target frame rate). 3nauenus target frame rate u target shutter angle
JOJDKHBI BBIOMPATBCST TAaKUM 00pa3oM, 4YTO 3HaueHue n_frames siBISETCS HEHYJEBBIM LEJIBIM
YHCIIOM.

[00025] B wacTHOM ciy4ae, B KOTOPOM HCXOAHAsl 4acTOTa KaapoB cocrapysier 120
KaJpoB/c, ypaBHEHUE (2) MOKET MMEPE3anUChIBATHCS CIEAYIOINUM 00pa3oM:

n_frames=target shutter angle/(3*target frame rate), (4)

YTO SIBJIIETCSI SKBUBAJICHTHBIM CJIEAYIOIIEMY:

target shutter angle=3*n_frames*target frame rate. (5)

Bs3aumocssizu mexny 3HadeHusimu target frame rate, n_frames u target shutter angle
nokasaHbl B Tabmmue 1 st ciydvast original frame rate=120 kanpos/c. B tabmume 1, "NA"
yKa3bIBa€T TO, YTO COOTBETCTBYIOLIAasi KOMOMHAIMS LEJIEBOH 4YacTOThl KaJIpOB U YHCIA
KOMOWHHPOBAHHBIX Ka/IPOB HE Pa3peraercs.

Tabmuua 1. B3auMocBsI3b 1IeNIeBOH 4aCTOTHI KaIPOB, YHCIa KOMOMHUPOBAHHBIX KaJIpOB U

L[EJIEBOTO YIJIa 3aTBOPA, ISl HCXOIHOM 4acTOThI KanpoB B 120 kaapos/c.

Llenesas Uncno KOMOMHUPOBAHHBIX KaIpOB

4acToTa 5 4 3 2 1
KaJpOB

(xazp/c) I{enesoii yrou 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] @wur. 2  WUIOCTPUPYET NPHUMEPHBIA  MPOLEcCC  KOMOMHUPOBAHHSI
NOCJIEIOBATENbHBIX UCXOIHBIX KaJPOB, YTOOBI BBITIOJHSITh PEHIEPHHT LIEJIEBON YacTOTHI KaJpOB
IpU LEeJIeBOM yrie 3aTBOpa COIJAaCHO BapuaHTy ocyinecTsieHus. C y4eToM BXOIHOHN
nocnenosatebHOCTH (205) mpu 120 kanpos/c u mpu yrie 3aTBopa B 360 rpaaycoB, mporecc
¢dopMHpyeT BBIXOIHYIO BUAEONOCIeN0BaTeNbHOCTD (210) nmpu 24 kagpax/c u pH yriie 3aTBOpa B
216 rpagycoB MOCPENCTBOM KOMOMHHUPOBAHHS TPEeX BXOAHBIX KaJgpOB B Habope M3 MATH
NOCJIEIOBATENbHBIX  KaApoB (HAmpHMeEpP, TEPBbIX TPEX IOCJIENOBATENbHBIX KaapoOB) U
orOpaceiBaHUs ABYX Apyrux. Cienyer OTMETUTh, YTO B HEKOTOPBIX BAPHAHTAX OCYIIECTBJICHUS,
BbIxOOHOH kamp Ol (210) moxer GOpMHUPOBATBCA IMOCPEACTBOM  KOMOMHHPOBAHUS
aJbTEPHATHBHBIX BXOAHBIX KaapoB (205), Takux kak kaape! 1, 3 u S wnum kanpsel 2, 4 u 5 u T.11,;
TEM HE MeHee, MPEAINoJaraercsi, 4YTo KOMOMHHPOBAHUE NOCJIENOBATENBHBIX KaJpPOB IOJIKHO
7laBaTh B pe3yJbTaTe BUAECOBBIBOJ JYUIIEro KauecTBa.

[00027] XenatenbHO NOAAEPKUBATh MCXOAHBIM KOHTEHT C MEPEMEHHON YacTOTOM



KaJpOB, HAIPUMEP, C TEM UYTOOBI YIPABIATh XYAOKECTBEHHBIM M CTUIMCTUYECKUM 3P PEKTOM.
Takxke >kenaTenpbHO, €CIM IEPEeMEHHas BXOAHAs YacTOTa KaJgpOB MCXOJHOTO KOHTEHTa
NakeTHpyercst B "KOHTeiHepe", KOTOphIi MMeeT (PUKCHPOBAHHYKO YaCTOTy KaJapOB, YTOOBI
yrpouiaTh MNPOU3BOJACTBO, OOMEH W paclpocTpaHEeHHe KOHTeHTa. B kadecTBe mnpumepa,
NPEACTABISIIOTCS. TPU BapUaHTa OCYLIECTBJIECHUs B OTHOLIEHMHM TOrO, KaK IPEACTaBJISTh
BUJICOZJAHHBIE C TEPEMEHHOH 4YacTOTOW KaApOB B KOHTEHHepe i (PUKCHPOBAHHOH YacCTOTHI
kaapoB. [lnsa nenel sicHoct U 6€3 OrpaHHYEeHUs, HIDKEIPUBEIEHHbIE OMUCAHUS UCTIONB3YIOT
KOHTEWHep Uit (PUKCHUPOBAHHBIX 120 KaapoB/C, HO MOAXOABI MOTYT JIETKO PACLIMPSTHCS Ha
KOHTEWHEp AJ allbTEPHATUBHOMN 4aCTOThI KaApOB.

Ilepeuiii sapuanm ocyugecmenenist (nepemenHas 4acmoma Kaopos)

[00028] IlepBblii BapuUaHT OCYINECTBJIEHUS] TPENCTABIAECT COOOW SIBHOE ONHCAHUE
NepEeMEHHOH (HEMOCTOSIHHOM) YacTOThl KaJpOB HCXOIHOTO KOHTEHTA, MaKETHPOBAHHOTO B
KOHTellHepe, MMeEIoIeM I[IOCTOSHHYI0 4YacTOoTy KajapoB. Hampumep, HCXOAHBIN KOHTEHT,
KOTOPBII UMEET Pa3IMIHYI0 CKOPOCTb KaapoB, ckaxkeMm, B 24, 30, 40, 60 nnu 120 kagpos/c, nns
Pa3JMUHBbIX CLIEH, MOXET IaKeTUPOBAaTbCS B KOHTEHHEpe, MMEIILEM I[OCTOSIHHYI YacTOTy
kagpoB B 120 kamgpos/c. CormacHO 3TOMY MNpPUMEPY, KaXKIbli BXOJHOW Kaap MOXKET
nyomupoBatbes S, 4, 3, 2 unmu 1 pa3, 4ToOBI MakeTHpPOBaTh €ro B oOmuil kKoHTelHep mnst 120
KaapoB/c.

[00029] ®ur. 3 wWLIOCTPUPYET NpPUMEpP BXOAHON BHIEONOCIENOBATENBHOCTH A C
NEPEMEHHOI 4YacTOTON KaJgpOB M MEPEMEHHBbIM YIJIOM 3aTBOpa, KOTOpas MpPEICTaBiIseTCs B
KOIIUPOBAaHHOM TMOTOKe B OuTOB ¢ (pukcHMpoBaHHOM uacTOTON KanpoB. 3aTeMm, B AeKoAepe
JEKOZiep BOCCTaHABIIMBAET BBIXOAHYIO BHeornocienoBareabHocTh C Ha TpeOyemol dacTore
KaJpOB U MpU TpeOyeMOM yIJjie 3aTBOpPa, KOTOPbIE MOTYT U3MEHSTHCS B 3aBUCUMOCTH OT CLICHBI.
Hanpumep, kak nponuIOCTpUPOBaHO Ha (GUr. 3, YTOOBI KOHCTPYHUPOBATH MOCIEAOBATEIbHOCTD
B, HexoTOpple BXOmHBIE KaApbl IyOJHPYIOTCS, HEKOTOpble KOAMPYIOTCS Kak ecTh (Oe3
ayOmupoBaHMsi), a HEKOTOpbIE KOMHUPYIOTCS 4YeThipe pasza. 3areM, uTOObl KOHCTPYHPOBATH
nocienosatebHOCTh C, 000K Kaap U3 Kakaoro Habopa nyOIMpOBaHHBIX KaAPOB BBIOMPAETCS,
4T0OBI (POPMUPOBATH BBIXOAHBIE KaJpPbl, COBNAMAIOININE C UCXOAHON YaCTOTOM KaIpoOB M yIiOM
3aTBOpA.

[00030] B sTOM BapuaHTe OCYIIECTBJIEHHs, METaJaHHbIE BCTABJIAIOTCS B TOTOK OWTOB
IUIE  TOTO, YTOOBI yKa3blBaTh HCXOAHYIO (0a30Byr0) HacTOTy KaapoOB W Yrojl 3aTBOpa.
MertanaHHble MOTYT NEpefaBaThCsl C UCIMOJBb30BAHUEM BBICOKOYPOBHEBOI'O CHHTAKCHCA, TAKOTO
Kak Habop mapameTpoB mocienosatenbHocTH (SPS), Habop mapamerpoB usobpaxenus (PPS),
3aroJIOBOK CEPUH MOCIIENOBATENBHBIX MAaKPOOJIOKOB WIIM FPYTITbI MO3AaUYHBIX (PPArMEHTOB H T.II.
IIpucyTcTBHE MeTamaHHBIX OOECIeYMBaeT BO3MOXKHOCTb KOZAEPAM M JIEKOAEPaM BBITIOJIHATD
noJie3Hble (PYHKIUH, K IPUMEPY:

a) Komep Moxer wrHopupoBaTh AyOJIMPOBAHHBIE KaApbl, 32 CUET 3TOTO YBEIHMYUBAS
CKOPOCTh KOJUPOBAHMS M yripomas oOpaboTky. Hanpumep, Bce equHHLIBI fepeBa KOAUPOBAHUS
(CTU) B nyOnupoBaHHBIX KaApax MOTYT KOJUPOBATHCSA C MCIIOIb30BAHUEM PEKUMA MPOIyCKa U

onopHoro uHuaekca 0 B crucke 0 ONMOPHBIX KaJpOB, KOTOPBINA CCHUIAETCS HA AEKOAUPOBAHHBIN



KaJp, U3 KOTOPOro KOMUPYIOTCS 1y OJIMPOBAHHBIE KAIPHI.

b) [exonep MokeT OOXOOUTH NEKOAMPOBAHUE MyOJIMPOBAHHBIX KAJIPOB, 32 CUET 3TOTO
ynpoutast obpaborky. Hanmpumep, MeranaHHble B IOTOKE OMTOB MOTYT yKa3bIBaTh TO, YTO Kajp
NpeACTaBsieT COOOM KOMHUI0 paHee AEKOJUPOBAHHOTO Kajapa, KOTOPBIA JEKOAep MOXKET
BOCIIPOM3BOAMTH IMIOCPECTBOM KOMUPOBAHMS U 0€3 NeKOAUPOBaHUs HOBOT'O Kajpa.

c) YCTpOHCTBO BOCHPOM3BEACHUS MOXKET ONTHMU3UPOBATH HUCXOMSIIYI 00paboTKy
IIOCPEICTBOM yKa3aHMsl 0a30BOI 4acTOTHI KaApOB, HANpPUMEpP, MOCPEACTBOM PEryJIMPOBAHHS
AJITOPUTMOB NMPeoOpPa30BaHMs YaCTOThI KAJPOB MJIH YMEHbIIEHHS YPOBHS LIyMa.

[00031] DrtoT BapMaHT OCYIIECTBJIEHUs OOECIEUYUBAET BO3MOXKHOCTH KOHEYHOMY
NOJIb30BATENI0 MPOCMATPUBATh TOATOTOBJICHHBIH MMOCPENCTBOM pPEHIAEPUHTa KOHTEHT Ha
94acTOTaX KaJApOB, HAMEYEHHBIX CO3/1ATEIMA KOHTEHTA. JTOT BApHUAHT OCYIIECTBJICHHUS HE
NPEAOCTABISET OOPATHYIO COBMECTUMOCTh C YCTPOHCTBAMH, KOTOpBIE HE MOINEPKUBAIOT
4acTOTy KaJIpOB KOHTeHHepa, Hanpumep, 120 kaxpos/c.

[00032] Tabauubl 2 1 3 WUTIOCTPUPYIOT NMPUMEPHBIH CHHTAKCUC MEPBUYHON OaWTOBOI
nocnenoBatebHOCTH naHHBIX (RBSB) nns Habopa mapamMeTpoB MOCHIENOBATEIBHOCTH H
3aroJIoBKa IrpymIlbl MO3aUYHBIX (PPAarMEHTOB, B KOTOPOM IMPEIJIOKEHHbIE HOBbIE CHHTAKCUYECKHE
3JIEMEHTBl  TPOWUIIOCTPUPOBAHBI  BbIENEeHHbIM  Impu(TOoM.  OCTaBIIMICS  CHHTAKCHC
COOTBETCTBYET CHHTAKCUCY B NPEAJIOKEHHOH Crelu(pUKAl YHUBEPCAJIBHOIO BUIEOKOIEKA
(VVC) (ccputounsrii matepuain [2]).

[00033] B kauectBe mpumepa, B SPS (cm. Tabnuity 2), MOKHO 100aBIsATh (hJiar uisi TOTO,
9TOOBI 00ECTIeunBaTh MEPEMEHHYIO YaCTOTY KaIpOB.

sps_vir_enabled flag, paBHBII 1 yKa3bIBaeT  TO, YTO  KOJAUPOBAaHHAs

)
BuneonocienosaTenbHOCTh (CVS) MoxeT conepkaTb KOHTEHT C IIEPEMEHHON 4acTOTON KajpoB,
sps_vfr enabled flag, pasusbiii O, ykaspiBaeT 10, uto CVS COOep>KUT KOHTEHT ¢ (PUKCUPOBAHHOMN
4aCTOTOMN KaJIpOB.

B tile _group header() (cm. Tabaumy 3):

tile group vrf info present flag, paBHbIli 1, yka3blBaeT TO, YTO CHUHTAKCUYECKUE
snemenTsl tile group true fr, w tile group shutterangle mnpuCYTCTBYIOT B CHHTAaKCHCE;
tile group vrf info present flag, pasHbii 0, yka3biBaeT TO, YTO CHUHTAKCUYECKUE 3JIEMEHTBI
tile group true fr, u tile group shutterangle He mnpucyrcTByroT B cuHTakcuce. Kornma
tile group vrf info present flag He mpuCyTCTBYeT, OH JOrMYECKH BBIBOIUTCS PABHBIM 0.

tile_group true fr ykaspiBaeT UCTHHHYIO YaCTOTY KaJAPOB BUACONAHHBIX, IEPEHOCUMBIX B
3TOM MOTOKE OUTOB.

tile_group shutterangle ykaspiBaeT yroi 3aTBopa, COOTBETCTBYIOIIUN UCTHHHON 4acTOTE
KaJpOB BHIEOAAHHBIX, IEPEHOCHMBIX B 3TOM ITIOTOKE OUTOB.

tile group skip flag, paBHbIi 1, ykaspiBaeT TO, YTO TEKyIIash TPyIa MO3aHMYHBIX
(dparMeHTOB KOMHMpYyeTCs W3 APYrod rpymnmbl MO3awuHbIX (parmeHTtos; tile group skip flag,
paBHbIii 0, yKas3bIBaeT TO, YTO TEKyLIas IPyINa MO3aWYHbIX (PArMEHTOB HE KOMHUPYETCS W3
APYTOil FPyMIbl MO3aUYHBIX ()PArMEHTOB.

tile_group copy pic order cnt Isb  yka3piBaer HOMEp B MOCIEIOBATEIBHOCTU
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n3o0pakennii o moxymo MaxPicOrderCntLsb nnst panee mexkonupoOBaHHOTO HM300paXKeHUS,
KOTOpOe TeKyllee M300pakeHne KOmMpyeT OT MoMmeHTa, koraa tile group skip flag 3amaercs
paBHBIM 1.

Tabmuua 2. Ilpumepnbsiii RBSP-cuHTakcuc HaOopa mnapameTpoB IUisi KOHTEHTa C

NIEPEMEHHOH 4YacTOTOH KaaApOB

seq_parameter_set rbsp() { Jeckpuntop
sps_max_sub_layers minusl u(3)
sps_reserved zero Sbits u(s)

profile tier level(sps max sub layers minusl)

sps_seq_parameter set id ue(v)
sps_vfr_enabled flag u(1)
sps_extension_flag u(l)

if(sps_extension_flag)

while(more rbsp_data())

sps_extension data flag u(l)

tbsp_trailing bits()
}

Tabmuua 3. Ilpumep CHHTakcHuCa 3arojOBKOB TIPYII MO3aU4HBIX (PParMeHTOB C

NOJAEPKKON KOHTEHTA C IEPEMEHHOMN YaCTOTON KaAapOB
tile_group header() { Jeckpuntop

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_vfr_enabled_flag) {

tile group vir 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(l)

}
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 minusl; i++)

entry point_offset minusl|[i] u(v)

}

byte alignment()

}

Bmopoii eapuanm ocyuecmenenus: konmetinep 01 PUKCUPOBAHHOT YACHOMbI KAOPOS

[00034] Bropoil BapuaHT OCYILIECTBJICHUs MPEAOCTaBseT BAPUAHT HCIONb30BAHUS, B
KOTOPOM PEHAEPHHT UCXOJHOTO KOHTEHTA, MMEIOLIEero (PUKCUPOBAHHYIO YaCTOTY KaapOB U YIOJ
3aTBOpA, MOXKET BBINOJHATHCS MOCPEACTBOM AEKOJEpa Ha aJbTE€PHATUBHOI 4acTOTE KaApOB U
IIpU TEPEMEHHOM MOJEIHUPOBAHHOM YIJI€ 3aTBOPA, K MPUMEPY, KaK MPOWUIIOCTPUPOBAHO Ha
¢ur. 2. Hanpumep, B ciryyae eCiiv UCXOAHBII KOHTEHT UMeeT 4acToTy KajapoB B 120 kagpos/c u
yron 3arsopa B 360 rpamycoB (4TO O3HA4YaeT TO, YTO 3aTBOP SIBJISIETCS] OTKPBITHIM B TE€UCHUE
1/120 cexyHzpl), IEKOAEP MOXKET BBINOJIHATH PEHIEPUHT HECKOJIBKHX YacTOT KaJApOB, KOTOPbIE
MeHbLIe win paBHbl 120 kagpam/c. Hanpumep, kak onucano B tabnuie 1, 4ToObl J€KOAMPOBATH
24 kazapa/c ¢ MOAENUPOBAHHBIM yIJIOM 3atBopa B 216 rpamycoB, OeKOAep MOMKET
KOMOWHHUPOBATh TPU NEKOJUPOBAHHBIX Kanapa W oroOpaxkarh mpu 24 kanpax/c. Tabmuma 4
noApoOHO OCHOBBIBAETCs Ha Tabsuie 1 ¥ WUTIOCTPUPYET TO, KaK KOMOWHUPOBATh Pa3IMYHbIE
YHCIa KOAUPOBAHHBIX KaJIPOB, YTOOBI BBINOJHITh PEHACPUHT Ha BBIXOJHBIX LIEJIEBBIX YaCTOTAaX
KaApoB U MpH TpeOyeMbIX LeNeBbIX yriax 3aTBopa. KoMOMHMpOBaHHE KaapoOB MOXKET
BBITOJHATBECST TOCPEICTBOM IMPOCTOrO YCPEAHEHUs] IHKCENIOB, IOCPEACTBOM B3BEIIEHHOIO
yCpEIHEHHs TUKCENOB, IPU KOTOPOM IMHKCEJaM U3 ONPeeeHHOTO KaJpa MOTyT IPHUCBanBaThCs
Oonbire BecoBble KO3(MUIIMEHTHI, YeM MHUKCENaM APYTrUX KaaApOoB, M CyMMa BCEX BECOBBIX
kK03(ppHULIMEeHTOB CyMMUpYyeTCsl KaK €AMHHMLIA, JINOO MOCPEICTBOM JPYTUX CXEM HHTEPIOISALNN C
buabTpanueli, U3BECTHBIX B HaHHOW oOmactu TexHuku. B Tabmuue 4, ¢ynkums Ce(a, b)
o0o03HauaeT KOMOMHALMIO KOIMPOBAHHBIX KaJPOB a-b, NpHU 3TOM KOMOMHHPOBAHHE MOXKET
BBINOJIHATHCS] TIOCPECTBOM YCPEIHEHHS, YCPEIHEHHSI CO B3BEIINBAHUEM, (PHIIBTPALIUH H T.IL

Tabmuua 4. [Ipumep KOMOMHHMPOBAHHS BXOMHBIX KanpoB mpHu 120 kampos/c mist Toro,

4T00BI (OPMUPOBATH BBIXOAHBIE KaJPbI ITPH LEJIEBbIX 3HAUEHHUAX B KaApax/c U yria 3aTBopa
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Bxon.

sl

s2

s3

s4

S5

s6

s7

S8

s9 s10

Konup

el

e2

e3

e4

es

eb

e’

e8

e9 el0

Hexon
up.
120
Kapo

B/C

@360

el

e2

e3

e4

e5

eb

e7

e8

e9 el0

Hexon
up. 60
Kazpo

B/C

@360

Ce(1,2)

Ce(3,4)

Ce(5,6)

Ce(7,8)

Ce(9,10)

@180

el

e3

es

e7

e9

Hexon
up.
40
Kaapo

B/C

@360

Ce(1,3)

Ce(4,0)

Ce(7,9)

Ce(10,12)

@240

Ce(1,2)

Ce(4,5)

Ce(7.,8)

Ce(10,11)

@120

el

e4

e7

el0

Hexon
up.
30
Kaapo

B/C

@360

Ce(1,4)

Ce(5,8)

Ce(9,12)

@270

C(1,3)

Ce(5,7)

Ce(9,11)

@180

Ce(1,2)

Ce(5,6)

Ce(9,10)
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@90 | el e5 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 3aTBopa MeHble 360 rpaaycoB, IeKOaep MOKET
KOMOWHHUPOBATh pa3InyHble HAOOPBI JEKOTUPOBAHHBIX KaapoB. Hampumep, m3 tabmumsl 1, ¢
y4eTOM UCXOHOro notoka B 120 kanpos/c (@ 360 rpamycos, yToObl popMHPOBATH NOTOK MpH 40
Kazpax/c u mpu yrie 3ateopa B 240 rpamycos, AeKonep NOJKEH KOMOMHUPOBATH JBa Kajapa W3
TpPeX BO3MOXKHBIX KapoB. Takum oOpa3zoMm, OH MOXeT KOMOWHUPOBATH JIMOO MEPBBIA U BTOPOH
Kaaphl, MO0 BTOPOW M TpeTUH Kaapel BrIOOp TOTO, Kakme Kaapbl CleayeT KOMOMHHMPOBATH,
MOJKET OIMCHIBATBCS C TOYKH 3peHHUs "¢asbl NEeKOIUPOBAHH', BBIPAYKAEMOH CIIEAYIOIINUM
oOpa3om:

decode phase=decode phase 1dx*(360/n_frames), (6)

rne decode phase idx yka3piBaeT HMHIOEKC cMelIeHHs B HaOope MOCIenoBaTeNbHbBIX
KaJpoOB, WMEKIMX 3HadeHuss uHnekca B [0, n frames max-1], rme n_frames 3amaercs
NIOCPENCTBOM ypaBHEHUs (2), U

n_frames max=orig frame rate/target frame rate. (7)

[00036] B obmem, decode phase idx Bapwupyercst B mpenenax [0, n frames max-
n_frames]. Hanpumep, s ucxomHo# nocinenoBaTeabHOCTH mpu 120 kaapoB/c U yriie 3aTBOpa B
360 rpanycoB, s LeJeBOW 4acTOThI KaapoB B 40 kaapos/c npu yrie 3atBopa B 240 rpaaycos,
n_frames max=120/40=3. W13 ypasuHenus (2), n_frames=2, B cuny uero decode phase idx
Bapbupyercs B npenenax [0, 1]. Takum oOpa3om, decode phase idx=0 yka3biBaer BBIOOP KaJpOB
c uanekcoM O u 1, u decode phase idx=1 yka3biBaeT BIOOp KaapoB ¢ HHAEKCOM | 1 2.

[00037] B sTOM BapmaHTe OCYLIECTBJIEHUS, MOATOTOBJEHHAs MOCPEICTBOM PEHIECPUHTA
NepeMeHHasl YaCTOTa KaJpOB, HAMEUEHHAas CO3/1aTeIeM KOHTEHTa, MOXKET CUTHAJM3UPOBATHCS B
Ka4eCTBE METAJaHHbIX, TAKUX KaK COOOINEHUE C TOMOJHUTENBHON yiydliaromel nHpopmannei
(SEI), mubo B kauectBe wuH(popmanmm mnpumennmoctd Bumeo (VUI). B HeobszaTenbHOM
NOpPsiZIKe, TOATOTOBJIEHHAsT MOCPENCTBOM PEHAEPHHra 4acToTa KaJApPOB MOKET YIPaBIATHCS
MOCPEACTBOM TPHEMHOTO yCTpolcTBa jmOo mojbp3oBareneM. Ilpumep obOmena SEI-
COOOLIEHUAMH T IPe00Pa30BaHMs YaCTOThI KaJPOB, KOTOPBII YKa3bIBAET MPEANOYTUTEIbHYIO
YacTOTy KaapOB M YroJl 3aTBOpa CO3JaTeNsi KOHTEHTa, MokasbiBaeTcsi B Tabmume 5. SEI-

COO6H.IeHI/Ie TAKXKE MOXET YKa3bIBATb TO, BBINIOJIHACTCA aub0 HeT KOM6I/IHI/IpOBaHI/Ie KaapoOB B
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KOAMPOBAHHOW CUTHAJIBbHOW oOyactu (Hampumep, ramma, PQ u T.4.) wiu B 001acTH JTHHEHHOTO
ceera. Cienyer oTMeTuTh, 4TO IocToOpaboTka Tpedyer Oydepa kaapoB B AomoHeHHE K Oydepy
uzobpaxenmii  gexonepa (DPB). SEl-cooOmenme Moxker yka3blBaTh TO, CKOJIBKO
JOTMOJIHUTENBHBIX OyhepoB KaapoB TpeOyercs, MO0 HEKOTOPBIN ajbTepHATUBHBIA CrIOCOO A
KOMOMHUpOBaHUs KanapoB. Hampumep, d9roObl yMeHbIIATh CIOXHOCTb, Kaapbl MOTYT
PEKOMOMHHMPOBATHCS TPH YMEHBIIEHHOM IPOCTPAHCTBEHHOM Pa3peIleHNH.

[00038] Kak mpomunrocTpupoBaHo B Tadnuie 4, B ONpeAeeHHbIX KOMOMHAILMAX YaCTOT
KaJpOB U yIJIOB 3aTBOpa (Hampumep, npu 30 kaapos/c u 360 rpagycoB wiu npu 24 kanpax/c u
288 wmm 360 rpamycoB) OeKomep, BO3MOXKHO, JOJDKEH KOMOMHHUPOBaTh Oojiee Tpex
JIEKOJMPOBAHHBIX KAJpPOB, 4YTO VYBEIMYMBAET OOBEM MpocTpaHcTBa Oydepa, Tpedyemblit
NOCPENCTBOM Jiekoniepa. UToObl YMEHbIIATh HATPY3KY B BHAE JOMOJHHUTEIBHOIO MPOCTPAHCTBA
Oydepa B mekomepe, B HEKOTOPBIX BapUAHTAX OCYINECTBJICHHUS, OMNPEAEJICHHbIE KOMOWHALNU
94acTOT KaJPOB M YIJIOB 3aTBOPA MOTYT OBITh 3aIpelieHbl IJIsi HAOopa pa3pelIeHHbIX TapaMeTpOB
IEKOOUPOBaHUS (HATPUMEp, TMOCPEACTBOM 3a/laHUSl COOTBETCTBYIOIIMX Mpoduied U ypoBHEH
KOZIUPOBAHUS).

[00039] Ecnu cHOBa paccMaTpuBaTh, B KadecTBe MpUMepa, cilydall BOCIPOU3BENEHUS
npu 24 kanpax/c, neKomep MOXKET ONpeneisTh HeOOXOIUMOCTb OTOOPaXKaTh UACHTHYHBIA Kaap
ISTh pa3, TaK YTO OH OTOOpakaeTcsi Ha BBIXOMHOW Yactore KaapoB B 120 kagpos/c. 1o
ABIIIETCSI TOYHO WASHTUYHBIM TOKa3y Kajapa OIWH pa3 Ha BBIXOAHOH YacToTe KajapoB B 24
kazapa/c. [IpenmyiecTBo nogaep kaHusi HOCTOSSHHON BBIXOJHOW YaCTOTHI KAJPOB COCTOUT B TOM,
9YTO OTOOpa’K€HHE MOXKET BBIMOJHATHCS HAa TIOCTOSHHOW TAaKTOBOH YacTOTE, YTO ToOpaszio
yIpoLaeT BCE ammapaTHble cpeactsa. Ecnu gucruieil MOXKET AMHAMHYECKH BapbHPOBATH
TaKTOBYIO YaCTOTYy, TO MOXKET HMETh OOJIbIIe CMBICIIA MTOKA3bIBaTh KAAP TOJIBKO OTHOKPATHO (B
TeueHune 1/24-0# CekyHIbI) BMECTO IMOBTOPEHHSI UIEHTUYHOTO Kajapa miTh pa3 (kaxayro 1/120-
yio cekyHzabl). IlepBelii MoAXon MOXKET MPUBOAMTH K HEMHOro 0Oosiee BBICOKOMY KaueCTBY
u3o0pakeHui, K Jydmeid ontudeckoil 3¢dexTuBHOCTH MM K jydined 3PQPEeKTUBHOCTH IO
MOLIHOCTH. AHAJIOTUYHBbIE COOOPAKEHUS] TaK)Ke SIBJISTFOTCS PUMEHUMBIMU K IPYTUM 4acTOTam
KaJpOB.

[00040] Tabnuua 5 wumROCTpUpYET NpuUMep cuHTakcuca oomena SEI-cooOmeHusMu st
npeoOpa3oBaHUs YaCTOTHI KaIPOB COTJIACHO BAPUAHTY OCYLIECTBIICHHS.

Tabmuua S. Ilpumep cuntakcuca SEI-cooOmienmii nist obecrniedeHus: npeodpa3oBaHuUs

HaCTOThI KaApOB
framerate conversion(payloadSize) { Jleckpunrop

framerate conversion_cancel flag u(1)

if(!frame conversion_cancel flag) {

base frame rate u(9)
base shutter angle u(9)
decode phase idx present flag u(l)

if(decode phase idx present flag) {
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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, paBueii 1, ykassiBaer TO, 4yto SEIl-cooOmienue
OTMEHsIET COXpaHsieMOocTh Jroboro mnpenbiaymero SEI-cooOmenust ans mnpeoOpa3oBaHus
4acTOThI KaJApOB B MOpsiAKe BbIBOAA; framerate conversion cancel flag, pasnblil O, yka3epiBaer
TO, YTO CJieayeT UHPOpPMaLHsl peoOpasoBaHUs YaCTOThI KaAPOB.

base frame rate yka3piBaeT TpeOyeMyrO YaCTOTY KaJpOB.

base shutter angle yka3biBaeT TpeOyeMblil yro 3aTBopa.

decode phase idx present flag, paBHbiii 1, ykaseiBaeT TO, 4TO HWHGpOpMAIUs (a3bl
nexonupoBanus npucytcteyer; decode phase idx present flag, paBHblil 0, yka3plBaeT TO, YTO
uH(popmanus Gpa3pl AEKOAUPOBAHUS HE IPUCYTCTBYET.

decode phase idx yka3plBaeT MHAEKC CMeIeHHs B HAOOpe MOCIeNOBATEbHBIX KaJIpPOB,

UMEIOIINX 3HAYCHUS WHJEeKCa 0 (n_frames max-1), rie

n_frames max=120/base frame rate. 3Hauenme decode phase idx HOKHO COCTaBIATH B
JUarna3oHe 0, o (n_frames max-n_frames), rae
n_frames=base shutter angle/(3*base frame rate). Korna decode phase idx me mpucyrctpyer,
OH JIOTHYECKH BBIBOIUTCS PaBHBIM 0.

conversion_domain idc, paBubiii 0, ykasblBaeT TO, YTO KOMOMHHMpOBaHHE KaJpOB
BBINOJIHSIETCST B JIMHEHHON oOnactu; conversion domain_idc, paBHbIN 1, yka3biBaeT TO, YTO
KOMOWHHUPOBAHUE KaJAPOB BBIMOJIHAETCS B HETMHEHHON 00IacTH.

num_frame buffers ykasbiBaer nonongHutensHoe yncyio 0ydepos kaapos (Oe3 momcuera
DPB).

framerate conversion_persistence flag ykaspiBaeT coxpansemoctb SEI-cooOmenus st
npeoOpa3oBaHusl YaCTOTHI KAAPOB JUI TeKyllero ciosi; framerate conversion persistence flag,
paBHbli O, ykaspiBaer TO, 4to SEl-cooOmenue mis mpeoOpasoBaHUsS HaCTOTHI KaApPOB
NPUMEHSIETCS K TEKYIIeMy AeKOAUPOBAHHOMY M300pasKeHHIO TONbKO. [1ycTh picA mpeacrasisier
cobotli Texyiee nuzodpakenue; framerate conversion persistence flag, paBHblii 1, yka3biBaeT To,
yro SEI-coobuenue s npeodpa3oBaHusi YaCTOThI KAIPOB COXPAHSIETCS Ui TEKYIUEro CJIos B
NOpsiiKe BbIBOJA A0 TeX MOp, MOKa OAHO WM Oojiee CICAYIOIUMX YCJIOBHH HE SIBJISIOTCS
WUCTHHHBIMU:

- HoBas komupoBaHHasi mocyoitHasi BuaeomnocienosarenbHocTh (CLVS) Tekymero cios
HAYMHAETCS.

- [ToTok OuTOB 3aBepIIAETCS.

- U3o0paskenue picB B Tekymem ciioe B equHuLe noctymna, cogepxkameit SEI-cooOmenue
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I IpeoOpa3oBaHUsl YacTOTHI KaApPOB, KOTOPOE SIBIISETCS MPUMEHHMBIM K TEKYLIEMY CJIOI,
BoBOAUTCs, st kotoporo PicOrderCnt(picB) mpespmmaer PicOrderCnt(picA), rae
PicOrderCnt(picB) u PicOrderCnt(picA) sBistoresa 3HaueHusimu PicOrderCntVal mnsa picB u
pICA, COOTBETCTBEHHO, Cpa3y IIOCJE€ aKTHUBALUU IIpouecca AeKOIUPOBAHMs Uil HOMEpa B
HIOCJIEIOBATENIbHOCTH N300pakeHui st picB.

1pemuii éapuanm ocywecmsnenus: 6600, KOOUPOBAHHYII NPU HECKOTILKUX YelaxX 3ameopa

[00041] Tperuit BapuaHT OCYLIECTBJIECHUS MpPEACTaBiIsAeT COOOH CxeMy KOAMPOBAaHMS,
KOTOpast o0ecrneynBaeT BO3MOKHOCTD M3BJICYSHUST YACTOT CyOKaapOB U3 MOTOKA OUTOB, 3a CHET
aTOro moanepskuBasi obpatHyro coBmectuMocTh. B HEVC, 3T0 nocturaercs mocpeacTBOM
BpeMeHHON MacmTadbupyemMoctd. MacmtabupyeMocTb BO BPEMEHHOM CJIoe O0eCIeYrBaeTCs
NOCPECTBOM HA3HAYEHHs PA3JIMYHBbIX 3HAYEHUI CHHTAKCHYECKOMY 3jieMeHTy temporal id s
JIEKOIMPOBAHHBIX KanpoB. IIoTOk OMTOB B CHIIy 3TOrO MOXKET M3BJEKATHCS MPOCTO HA OCHOBE
3HaueHuii temporal id. Tem He menee, HEVC-nonxon ko BpeMeHHOW MacmTabHpyeMOCTH He
o0ecrieuynBaeT pPEHOEPUHI BBIXOAHBIX YacTOT KaapOB C pPAa3JIMYHBIMH VIJIAMH 3aTBOpA.
Hampumep, 6a3oBasi yactota kagpoB B 60 B KaApOB/C, W3BJIEYeHHass W3 opuruHana B 120
KaJpoB/C, BCEraa AODKHA UMETh yro 3aTBopa B 180 rpaaycos.

[00042] B ATSC 3.0, onuceIBaercst allbTepHATHBHBIN CIIOCOO, B KOTOPOM Kanpsl mpu 60
KaJpoB/C, UMEIIIHe Yyribl 3aTBopa B 300 rpanycoB, 3MYJUPYIOTCS B Ka4yeCTBE CPEIHETrO
B3BELIEHHOTO IBYX Kaapos mpu 120 kazpos/c. DMynupoBaHHBIM Kazpam mpu 60 kampos/c
HasHauaercs 3HaueHue temporal id O, m OHO KOMOWHHpYyeTCs C Ha3HaYaeMbIM 3HAYEHHEM
temporal id nepemeHHbIXx ucxomHbBIX KanpoB mpu 120 kagpos/c 1. Korma 60 xampos/c
TpeOyIOTCS, NeKomep NOJDKEH AeKOOUpoBaTh TOJbKO Kaapel ¢ temporal id 0. Korma 120
KaapoB/c TpeOyIOTCs, IEKOIEP MOKET BbIUMTATh Kaxablil kaap ¢ temporal id=1 (t.e. xkaap mpu
120 kagpoB/c) w3 MacITAOUPOBAHHON BEPCHM Ka)KIOTO COOTBETCTBYIOLIErO Kaapa C
temporal id=0 (T.e. smynaupoBaHHOro Kampa npu 60 kaapos/c), YTOOBI BOCCTAHABIMBATH
COOTBETCTBYIOLIUI UCXOAHBIN Kaap mpu 120 kaapos/c, KOTOPBII HE IepeaH sIBHO, 3a CYET 3TOTO
BOCCO3/1aBasi BCE UCXOAHbIE Kaapbl mpu 120 kampos/c.

[00043] B BapmaHTax OCYLIECTBJICHHS 3TOrO W300PETEHUs], ONUCBHIBAETCS HOBBIM
aJrOPUTM, KOTOPBIM TMOAAEP>KUBAET HECKOJbKO LEJIEBBIX YacTOT KagpOB U IIENIEBbIX YIJIOB
3aTBOpa TaKUM CHocoOOM, KOTOpbid siBisieTcsi oOpatHo coBMmectumbiM (BC). Tlpemnoskenue
COCTOUT B TOM, YTOOBI MMPEIBAPUTEIBHO 00padaThIBaTh UCXOAHBIH KOHTEHT npHu 120 kaapos/c Ha
0a30B0Oi1 yacTOTE KaIpOB MPU HECKOJBKHUX YIJIaX 3aTBOpA. 3aTeM, B AEKOAEpE APYTHe HacTOTHI
KaJpOB P Pa3IUYHbIX APYIUX yriax 3aTBopa MOryT mpocto usBiekatbes. ATSC 3.0-noaxon
MOJKET pacCMaTPUBAThCs B KAUECTBE YACTHOIO CiIyyast MPEAJIOKEHHOI CXeMbl, B KOTOPOM KaJphI
¢ temporal 1d=0 mepenocst kanps! npu 60fps@ yriae 3atBopa B 360 u xanpse! ¢ temporal 1d=1
nepeHocsT kanpsl npu 60fps@yrie 3aTeopa B 180.

[00044] B xauecTBe mepBOro npuMepa, Kak MpOMJUTFOCTPUPOBAHO HA GUT. 4, pACCMOTPUM
BXOJHYIO TMOCHenoBaTenbHOCTh nmpu 120 kampos/c u mpu yrie 3atBopa B 360, kotopas
UCTIONB3YETCS AJIsl TOTO, YTOOBI KOJUPOBAThH IMOCIIEAOBATENIBHOCTD € MIOMOIIBIO YaCTOTHI KaJPOB

6azosoro cinost B 40 xaapos/c u yrios 3aTBopa B 120, 240 u 360 rpanycos. B sToit cxeme, xonep
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BBIUUCIISIET HOBBbIE KaJpbl MOCPEICTBOM KOMOMHHMPOBAHHUS BIUIOTH TPEX HMCXOIHBIX BXOIHBIX
kaapos. Hanpumep, kxoguposannbiii kaap 2 (En-2), npeacrassromuii BBog npu 40 xaapax/c u
240 rpanycos, ¢GopMupyeTcss NOCPEACTBOM KOMOWHHpPOBaHMsA BXOAHBIX KampoB | u 2, u
konupoBaHHblii kanap 3 (En-3) , mpencrasnmsromuii BBog mpu 40 kagpax/c u 360 rpanycos,
dopmupyercst mocpencTsoM kKoMOMHUpoBaHus Kanpa En-2 co BxogubiM kagpom 3. B nexonepe,
9TOOBI BOCCTaHABIIMBATH BXOIHYIO MOCIENOBATEIbHOCTh, AEKOAMpOBaHHbIN Kaap 2 (Dec-2)
dopmupyercst mocpencTsoM BeruuTaHus kanpa En-1 u3 kanpa En-2, u nexoqupoBaHHbIH Kaap 3
(Dec-3) ¢dopmupyercss mocpencTtBoMm BbluuTaHus Kaapa En-2 w3 kagpa En-3. Tpm
JeKONUPOBAHHBIX KaJpa MPEACTABIISIOT BbIBOA Ha 0a30BOH wacToTe KanpoB B 120 kaapos/c u
npu yrie 3arsopa B 360 rpanycos. JlononHUTENbHBIE YACTOThI KaAPOB U YIJIbI 3aTBOPA MOTYT
OBITh ~ SKCTPANOJUPOBaHBI  C  HCIOJNB30BAaHMEM  JCKOJUPOBAHHBIX  KaZpOB,  Kak
MPOWJLTIOCTPUPOBaHO B Tabnuie 6. B tabnune 6, ¢pynkuus Cs(a, b) obo3HaYaeT KOMOMHAIMIO
BXOAHBIX KaapoOB a-b, mpum 3TOM KOMOWHHPOBAHHUE MOJXKET BBIMOJHATHCS TOCPEICTBOM
YCPEIHEHUs], YCPEIHEHHsI CO B3BEIINBAaHUEM, (PHIIBTPALIAHN H T.1II.

Tabmuna 6. [Ipumep koMOUHUpPOBaHUS KaapoB ¢ 6a30Boi uHuel B 40 kaapoB/c
Bxonnbie

KaJpbl
120
KaapoB/c

@360 sl s2 s3 s4 s5 s6 s7 s8 s9

Komuposa
HHBbIE
Ka(pbl
120 el= | e2= e3 esS= e6= e8= €9 =
kaapos/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= eS-e4= | e6- e8-e7= | 9-e8
@360 -s1 | -s2 s3 ed=s4 | s5 ed=s6 | e7=s7 |s8 =s9

Hexonup
oBaHH. 60

KaapoB/c




18

e3-e2+ed €9-

@360 e2 =Cs(3,4) e6-e4=Cs(5,0) e8=Cs(7,8) e8+el0

@180 el e3-e2=s3 e5-e4=s5 e’ €9-e8

Hexonup

oBaHH. 40

KaJpOB/C

@360 e3=Cs(1,3) ebd e9

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

@120 el=sl ed e’

Hexonup

oBaHH. 30

KaapoB/c
€9-

@360 e3+e4=Cs(1,4) e6-e4+e8=Cs(5,8) e8+el2
€9-

@270 e3=Cs(1,3) e6-e5+e7=Cs(5,7) ed+ell
€9-

@180 e2=Cs(1,2) e6-e4=Cs(5,6) e8+el0

@90 el e5-e4=s5 €9-e8

Hexonup | ‘ ‘

OBaHH. 24

Kazapa/c

@360 e3+e5=Cs(1,5) e6-e5+e9+e10=Cs(6,10)

@288 e3+e4=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 €6-e5=5s6

[00045] IIpenmyIiecTBO 3TOTO MOAXOAA COCTOUT B TOM, YTO, KaK MPOWLIIOCTPUPOBAHO B
tabnuie 6, Bce Bepcun mpu 40 KagpoB/C MOTYT NEKOIUPOBATHCS Oe3 maybHelieit o0padoTKu.
Jlpyroe nmpeumyIiiecTBO COCTOUT B TOM, YTO APYTHE YaCTOTHI KaJpOB MOTYT U3BJEKATHCS NPU
pa3NMYHBIX yriax 3aTBopa. Hanpumep, paccMoTpuM nexonupoBaHue nexonepa rnpu 30 kagpos/c
U ripu yrie 3atBopa B 360. M3 tabnuipl 4 BBIBOA COOTBETCTBYET MOCIEA0BATENBHOCTH KaIpOB,

cpopmuposannbix nocpenctsom Ce(1,4)=Cs(1,4), Cs(5,8), Cs(9,12) u T.1., KOTOpasi COBNaaaeT ¢
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MIOCJIEIOBATENbHOCTBIO JEKOAUPOBAHNSA, TaKXKe MPOMJIFOCTPUPOBAHHON B Tabmuie 6, TeM He
meHee, B Tabmune 6, Cs(5,8)=e6-e4+e8. B Bapuante ocymectsienus, Tadmumsl moncka (LUT)
MOTYT HCIIOJIb30BaThCs Uil TOTO, YTOOBI 3a7aBaTh TO, KaK JEKOIUPOBAHHBIE KaJPbl TOJKHBI
KOMOMHHUPOBATbCs, 4TOOBI (DOPMHPOBATH BBIXOIHYIO IMOCJIENOBATEIbHOCTh HAa YyKa3aHHOMN
BBIXOJTHOM YacTOTe KaJpOB U IPH SMYJIUPOBAHHOM YTJI€ 3aTBOPA.

[00046] B mpyrom mpumepe, mpeniaraercss KOMOMHUPOBAThH BIUIOTh A0 ISITH KaaApOB B
Kojziepe, 4ToObl yIpoIaTh U3BjedeHne 0a30BOro ciost nmpu 24 kaapax/c Mox yriiaMH 3aTBOpa B
72, 144, 216, 288 u 360 rpamycoB, Kak MOKa3aHO HUXKe. DTO TpeOyeTcs: sl KWHOKOHTEHTA,
KOTOPBIH JIy4Ille BCEro MPeACTaBIsieTcs mpu 24 kaapax/c Ha yHACIETOBAHHBIX TEJIEBU3MOHHBIX
NPHUEMHHKAX.

Tabmuua 7. [Ipumep KOMOMHUPOBaHUS KaapoB ¢ 0a30BOH JMHUEH B 24 Kaapa/c
Bxonn

BIe
KaJpbl
120
KapoB
lc
@360 |sl |s2 s3 s4 s5 s6 s7 s8 s9

Kommp. | = e2=Cs | e3=Cs(1,3 | e4=Cs(1,4 | e5=Cs(1,5 | e6= | e7=Cs | e8=Cs | e9=Cs(
kaaper | -sl | (1,2) |) ) ) s6 (6,7) 1(6,8) |[6,9)

Hexon
UpPOBaH
H 120
KaJpOB
lc

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

Hexon
UpPOBaH
H 60
KazpoB
lc
@360 | e2 ed-e2 eS-ed+eb e8-e0 el0-e8
@180 | el e3-e2 e5-e4 e7-e6 €9-e8




20

Hexon
UPOBaH
H 40
KaJpoB
/e

@360 | e3 e5-e3+eb €9-e6

@240 | e2 e5-e3 e8-e6

@120 | el e4-e3 e7-e6

Hexon
HUPOBaH
H 30
KaJpOB
/e

elO-
e8tel

@360 | e4 e5-e4+e8 2

elO-
e8tel

@270 | e3 e5-e4+e7 1

@180 | e2 e5-e4+e6 el0-e8

@90 el e5-e4 €9-e8

Hexon
UPOBaH
H 24
Kaapa/

C

@360 | €5 el0

@288 | e4 €9

@216 | €3 e8

@144 | e2 e7

@72 el e6

[00047] Kak mpOoWUTIOCTPHPOBAHO B TaOJHUIe 7, €CIIU 4acTOTa KaapoB NEKOAUPOBAHUS
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coBmaaer ¢ 0a30BOH HacTOTOW KaapoB (24 kaapa/c), TO, B KaKAOH TpyNIe W3 IMATH KaIpoB
(Hampumep, el B €5) nexoaep MOXKET MPOCTO BbIOUPATh OAWH KaaAp NpU TpeOyeMoM yriie 3aTBopa
(Hampumep, €2 st yria 3arsopa B 144 rpagyca). UtoObl nekonupoBaTh Ha OPYrod 4acToTe
KaJpOB U MPU KOHKPETHOM YTIJIe 3aTBOPA, AEKOAEP INOJDKEH ONpEenNessTh TO, KaK HaIJIesKalluM
o0pa3oM KOMOMHHpPOBAaTH (CKakeM, MOCPEACTBOM CYMMHpPOBAHMS WM  BBIYUTAHUS)
AeKoAupoBaHHbIe Kanpbl. Hampumep, utoObl nexkomuposare npu 30 KagpoB/c M TpH yrie
3aTBOpa B 180 rpanycoB, MOTYT BBINOJHATHCA CAEAYIOIINE STAIbI:

a) Jlekomep MOXKeT paccMaTpuBaTh THIOTETUYECKYIO Tiepeaady koxepa npu 120 kampos/c
u npu 360 rpagycax Oe3 ydera ayisi oOpaTHOH COBMECTUMOCTH, TOCJE 3TOTO, U3 Tadmuubl 1,
JeKonep MAODKeH KOoMOWHUpoBaTh 2 u3 4  kajapoB, 4YTOOBI (OPMHPOBATH BBIXOIHYIO
NOCJIEIOBATEIbHOCTh HAa TpeOyeMoll dacroTe KaapoB W mpu TpeOyeMOoM yryie 3aTBOpa.
Hanpumep, kak NpoMJUTFOCTPUPOBAHO B Tabaume 4, MOCIeIOBaTeNbHOCTh BKIJIKOYAET B ceOds,
Ce(1,2)=Avg(sl,s2), Ce(5,6)=Avg(s5,s6) u 1.1, roe Avg(sl,s2) MoxkeT 0003HaUaTh yCpEeaHEHNE
kazapos sl u s2.

b) Ilpu yciaoBum, YTO MO OMPENETICHUIO KOAMPOBAHHBIE KaJIpbl MOTYT BBIPAXKATHCS KaK
el=sl, e2=Avg(sl,s2), e3=Avg(sl,s3) u T.1, MOXHO JIeTKO W3BJEKATb TO, HYTO
NIOCJIEIOBATENBHOCTD KaAPOB HA 3TAIlE ) TAK)KE MOXKET BBIPAKATHCS CIEAYIOIUM 00pa3oM:

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

- Ce(5,6)=Avg(s5,56)=Avg(s1,s5)-Avg(s1,s4)+s6=e5-e4+eb

-UT.O

Kax ykasaHo Bble, Hagjexamas KOMOMHAIUS JEKOAMPOBAHHBIX KaZpOB MOXKET
IPEABAPUTENBHO BBIUUCIATBHCS U OBITh JOCTYIHOMN B kKauecTse LUT.

[00048] IIpeuMyliecTBO MpPENJIOKEHHOTO CHocoda COCTOUT B TOM, 4YTO OH
IPEAOCTABIISAET BO3MOKHOCTH KaK JJIsl Co3/1aTeNell KOHTEeHTa, TaK U [l NOJIb30BaTeNel; T.€. OH
obecrieunBaeT peKUCCepCKUil/penakMOHHbII BEIOOP M MOJIb30BaTENbCKUi BbIOOp. Hampumep,
npeaBapuTeNnbHas 00paOOTKa KOHTEHTa B KOAEpe NPENOCTaBJISIET BO3MOXKHOCTb CO3/IaHUS
0a30BOI1 4YACTOTHI KaJPOB C PA3IMYHBIMU yrJlaMu 3aTBopa. Kakmomy yrily 3aTBOpa MOMKET
Ha3HavaThcsi 3HadeHwe temporal id B mguamasone [0, (n_frames-1)], rme n frames umeer
3HaueHune, paBHoe 120, menenHoe Ha 0a3zoByr uactoTy Kanpos. (Hampumep, mist 6azoBoid
4acToThl KaapoB B 24 kaapa/c, temporal id Haxomurcs B amanasone [0,4]). Beibop moxker
OCYIIECTBIISITBCSI TAKUM 00pa3oM, 4TOOBI ONTUMHU3UPOBaTh 3(PHEKTUBHOCTD CKATHS, JHOO TO
3CTETUYECKUM NMPUYHHAM. B HEKOTOPBIX BapHaHTaX UCIOIb30BAHHMS, CKAXKEM, JJISI TT0 IIOTOKOBOH
nepeaye MoBEPX CETeH, HECKOIBbKO TMOTOKOB OUTOB € Pa3iIMYHBIMH 0a30BBIMH CJIOSIMH MOTYT
KOZIUPOBATHCSI U COXPAHSTHCS U MPEAJIaraThCsl MOJb30BATEISIM [T BEIOOpA.

[00049] Bo BTOpOM mpuMepe pacKphIThIX CIIOCOO0B, MOTYT MOAAEPKUBATHCS HECKOJIBKO
0o0paTHO COBMECTHMBIX 4YacTOT KaApoB. B wupeane, MOXHO XOTeTb HMETh BO3MOJKHOCTH
JIeKOIUPOBATh MPHU 24 Kampax B CEKYHIY, YTOOBI MOJy4arh 0a30BbIl CiIOH npu 24 kaapax/c, mpu
30 xazmpax B CEKYHAY, YTOOBI MOJTyYaTh NMOCIENOBATENBHOCTD IpH 30 Kagpos/c, mpu 60 kagpax B
CeKyHAy, 4TOObI MOJy4aTh MOCIeNOBaTENbHOCTh NpH 60 kamgpos/c, n T.n. Ecnu nenesoit yron

3aTBOpa HE yKa3bIBAETCsl, PEKOMEHAYETCs LIEJIEBOM yroJl 3aTBOpa MO0 YMOJIYaHUIO, U3 3TUX YIJIOB
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3aTBOpPA, JOMYCTUMBIX Ul HCXOMHBIX U LENIEBBIX YaCTOT KaJpOB, MAKCUMAJIbHO Om3kux K 180
rpanycoB. Hanpumep, 1t 3HaU€HUH, NPOUJUTIOCTPUPOBAHHBIX B TaOMUIEe 7, IPEATIOYTUTENbHBIE
L[eJIeBbIE YTIIbI 3aTBOpa 1Jis kaapos/c B 120, 60, 40, 30 u 24 cocrasnsitor 360, 180, 120, 180 u
216 rpanycos.

[00050] M3 BbIIETPUBEAECHHBIX MPUMEPOB MOXHO OTMETHTb, YTO BBIOOp TOTrO, Kak
KOJUPOBATh KOHTEHT, MOXKET OKa3bIBATh BJIMSHHE HA CIOXKHOCTb AEKOAWPOBAHUSI KOHKPETHBIX
YaCTOT KaapoB 0a30Boro cinosi. OANH BapHaHT OCYIECTBISHUS 3TOr0O N300PETeHNUS 3aKII0YaeTCs
B TOM, 4YTOOBI aIaNITHBHO BBIOUPATH CXEMY KOAMPOBAHUS Ha OCHOBE TPeOyeMOll 4aCTOThI KaJpOB
6a3oBoro ciosi. [IJii KHHOKOHTEHTA, OHAa MOXKET COCTABJISITh 24 Kaapa/c, HanpuMep, B TO BpeMsi
KaK JJIsl CTIOPTa OHA MOXKET COCTaBJIATh 60 KaapoB/c.

[00051] Ilpumepnsiii cuHTakcuc s BC-BapuaHTa OCYIIECTBICHHS HACTOSLIETO
n300peTeHHs MOKA3bIBAETCS HIKE U B Tabyniax 8 u 9.

B SPS (tabmuma  8), nmoOaBisiroTcs  ABA  CUHTAKCUYECKHUX — DJIEMEHTA:
sps_hfr BC enabled flag u sps base framerate (ecou sps hfr BC enabled flag 3amaercs
paBHBIM 1).

sps_hfr BC enabled flag, paBubIli 1, yka3bIBaeT TO, YTO BBICOKAs 4acTOTa KaApOB C
Oo0OpaTHOW COBMECTHMOCTBIO OOECIeYnBaeTCsi B KOAWPOBAHHOH BHAEONOCIENOBATENbHOCTH
(CVS); sps_hfr BC enabled flag, paBubIiii 0, yka3plBaeT TO, 4TO BBICOKAsl YacTOTa KaJpOB C
0o0OpaTHOM COBMeCTUMOCTBIO He obecrieunBaercs B CVS.

sps_base framerate yka3biBaeT 0a30ByI0 4acTOTy Kaapos s Tekymeid CVS.

B 3aronoske rpynmnbl Mo3andHbIX pparmenTos, eciau sps_hfr BC enabled flag 3amaercs
paBHBbIM 1, cuHTakcuc number avg frames oTnpasisieTcst B IOTOKE OUTOB.

number avg frames ykas3bIBaeT YHCIO KagpOB HAa HauOOJbIIEH YacTOTe KaapoB
(manpumep, 120 kagpos/c), KOTOpble KOMOMHHMPYIOTCS, 4YTOOBI (OPMHUPOBATH TEKyLIee
n300pakeHne Ha 0a30BOH YacTOTE KaapOB.

Tabnuna 8. Ipumepnsiii RBSP-cuHTaKkCcHC Uit BBOAA MPU PA3IMYHBIX yIIaX 3aTBOPA

seq_parameter set rbsp() { Jeckpunrop
sps_max_sub layers minusl u(3)
sps_reserved zero Sbits u(s)

profile tier level(sps max sub layers minusl)

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)
}

sps_extension_flag u(1)
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if(sps_extension_flag)

while(more rbsp_data())

sps_extension_data flag u(l)

tbsp_trailing bits()
}

Tabmuua 9. ITpumepusiit RBSB-cuHTakcuc Habopa nmapameTpoB U300paskeHus sl BBOAA

IIPHU Pa3IMUYHBIX yIJIaX 3aTBOpa

pic_parameter set rbsp() { Jeckpunrop
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()
}

Bapvuposanus emopoeo eapuanma ocyujecmenenus ((QuKCupoeannas yacmoma kaopos)

[00052] HEVC-cranmapr xomuposanusi (H-265) (cceumounsrii marepuan [1]) wu
pa3pabaTeIBaeMblii CTAHAAPT YHUBEPCAIBHOTO KOAUPOBaHUs BUeO (00buHO HasbiBaeMblii VVC,
CM. CCBUIOYHBIH Matepuan [2]) 3amal0T CHHTAKCHYECKMI 3JIEMEHT, pic_struct, KOTOpPBIH
YKa3bIBAET TO, OJIKHO JHOO HET N300pakeHHe 0TOOPakKaThCs B KAYECTBE Kapa WM B KAYECTBE
OJHOTO MM OoJiee MoJieH, U TO, AOJIKHO JIMOO HET MOBTOPSATHCS NEKOAUPOBAHHOE H300paKeHHE.
Konust tabnuuer D.2, "UuTtepnperaums pic_struct”, us HEVC npenocrasisieTcst sl MPOCTOTHI
CCBUIKU B MPUJIOKEHUH.

[00053] BaskHO OTMETUTB, YTO aBTOPBI U300PETEHUs NOJUKHBI IPUHUMATh BO BHUMAHUE,
YTO CYLIECTBYIOIIUI CHHTAKCUYECKHH OJJIEMEHT pic_struct MOXKET NOANEP>KUBaTh TOJIBKO
KOHKPETHBIH TOAHA0Op YacCTOT KaJpOB KOHTEHTAa KOIZla MpPHU HCIOJb30BAHUU KOHTEHHepa
KOIMPOBaHMS Ha (PUKCUPOBAHHON yacToTe KanpoB. Hanpumep, mpu NCNOIb30BaHUN KOHTEHHEpa
st (PUKCHPOBAHHON YaCTOTHI KaApoB B 60 KaIpoB/C, CYINECTBYIOIIMI pic Struct CMHTaKCHUC,
korga fixed pic rate within cvs flag pasen 1, wmoxer mnoanepxuBath 30 Kampos/c
NOCPENCTBOM HCIOJIB30BAHUS YABOEHUS] KaapoB M 24 Kanpa/cC MOCPEACTBOM HCIOJIb30BAHUS
yIIBOEHHS KaJIpOB U YTPOEHHS KaIpOB B MEPEMEHHONH KOMOMHAIIMHN AJISl KaXKIOTO BTOPOTO Kajipa.
Tem He MeHee, IPU MCHONB30BAHUHN KOHTEHHepa Jis (PUKCHPOBAHHON 4acTOTHI Kaapos B 120
KaJpOB/C, TEKYIIUH CHHTAKCHUC piC_Struct He MOXET MOANEP’KUBATH YAaCTOTHI KaAPOB HU B 24
kaapa/c, Hu B 30 kagpos/c. UroOwl obnerdarb 3Ty mpoOsieMy, IMpeIIaratoTcs J1Ba HOBBIX
crnioco0a: onuH npeacrasisier cobol pacmupenne HEVC-sepeun, a npyroii Her.

Crioco0 1: pic_struct 6e3 oOpaTHOI COBMECTIMOCTH
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[00054] VVC mno-npexxHeMy pa3pabaTbIBaeTcsi, B CHJIY Ye€ro MOXKHO INPOEKTHPOBAThH
CHUHTAKCHUC C MAaKCUMAaJIbHOH CBOOOIOH. B BapmanTe ocyliecTBieHus], B pic_Sstruct, mpeiaraercs
yIaJATh BAapUAHTHI AN YIBOEHUS KAaJAPOB M YTPOEHUS KAAPOB, HUCIOJIB30BATH KOHKPETHOE
3HaYeHHe piC_struct s TOro, 4roObl YKa3blBaTh IPOHM3BOJBHOE IIOBTOPEHHE KaJIpoB, U
n00aBNATP HOBBIM CHHTAKCHYECKHHM a3yeMeHT, num_frame repetition minus2, KOTOPBIH
yKa3bIBaeT YUCJIO KaJPOB Ul MOBTOpeHHs . IIpuMep npeanokeHHOro CHHTAKCHCA OMUCHIBAETCS
B clieAyromux Tadmauuax, npu 3ToMm tabmuna 10 obo3HavaeT m3meHeHus ans Tadauubsl D.2.3 B
HEVC, u Tabnnua 11 o6o3HavaeT m3sMeHeHus Tabnuipl D.2, moka3aHHOW B MPUIOKEHHH.

Tabmuna 10. Tlpumepnsiti  cunTakcuc  SEI-cooOlmeHuii MO  CHHXPOHU3ALMU

u3o0pakeHwi, crnocod 1

pic_timing(payloadSize) { Heckpunrop

if(frame_field info present flag) {

pic_struct u(4)

if(pic_struct==7) u4)

num_frame repetition_minus2 u(4)

source scan_type u(2)

duplicate flag u(1)

b

... (aHATIOrMYHO OpUTHHAITY)

num_frame repetition_minus2 IUTIOC 2 YKa3bIBaET TO, 4T0, KOrza

fixed pic rate within cvs flag paBeH 1, Kaap TOJIKEH 0oTOOpakaThCs

num_frame repetition minus2 miroc 2 pa3 MOCNEAOBATENHO HAa AMCIUIESIX C HHTEPBAJIOM
obOHoBneHusi Kanpos, paBHbIM DpbOutputElementallnterval[n], kak 3amaHO TOCPEICTBOM
ypaBHeHust E-73.

Tabnuna 11. [IpuMep uctpaBIeHHOTO Pic_Struct coriacHo cnocody 1

3HaueHue | YkasbiBaeMoe orobpakenue | OrpaHudeHus

u300paskeHust
0 (IToctpounslit) Kaap field seq flag nomken ObiTh paBen O
1 Bepxnee moe field seq flag momxen ObITh paBeH 1
2 Hwmxuee mone field seq flag momxen ObITh paBeH 1
3 Bepxnee mone, nmwknaee moje, B|field seq flag momken ObiTh paBen O

5TOM MOpPsIAKE

4 Hwxuee mnone, Bepxuee mojse, B|field seq flag momken ObiTh paBen O

5TOM MOpPSIAKE

5 Bepxnee mone, HmwkHee tone, |field seq flag momken ObiTh paBen O

MOBTOPEHHOC BCPXHEC TII0JIC, B
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5TOM MOpPSIAKE

6 Hwxuee mone, Bepxuee moue, |field seq flag momken ObiTh paBen O
NOBTOPEHHOE HIDKHEE TIoJie, B

5TOM MOPSIAKE

7 IToBTOpEHUE KaxpoB field seq flag momxen ObiTh paBen O
fixed pic rate within cvs flag TOJDKEH

ObITh paBeH |

8 Bepxnee mone, cnapennoe c|field seq flag nomxen ObiTh paBeH 1
NpeAbIAyIINM HHXXHHUM IIOJIEM B

MOpsAAKE BIBOAA

9 Hwxkuee mnone, cnapennoe c|field seq flag momxen ObiTh paBen 1
MPENBIAYIIUM BEPXHUM IIOJIEM B

MOpsAAAKE BbIBOAA

10 Bepxnee mone, cmnapernoe co|field seq flag momxen ObiTh paBen 1
CICAYIOIIUM HWXHHM TIIOJIEM B

MOpPsAAAKE BbIBOAA

11 Hwxuee mnone, cmapenHoe co |field seq flag momxen ObiTh paBen 1
CIIEAYIOIIMM BEPXHUM IIOJIEM B

MOpsAAKE BbIBOAA

Crniocob 2: Pacmmpennas Bepcust HEVC-Bepcuu pic_struct

[00055] AVC- u HEVC-pmexkonepsl yke pa3BepTBIBAIOTCSA, B CHJIY 5TOTO MOXKET
TpeOOBaThCSI MPOCTO PACIIUPSITh CYLIECTBYIOIIUI pic_struct CMHTaKCUC 0e3 ymajeHusl CTapbIX
BapUaHTOB. B BapuaHTe oOCylecTBIeHHs, ROOaBISIFOTCS HOBBIM pic_struct=13, 3HavYeHue
"pacimpeHus MIOBTOPEHUS KaapoB" U HOBBIM CUHTAaKCUYECKUU 3JIEMEHT,
num_frame repetition minus4. [Tpumep npeaio;keHHOTO CHHTAKCHCA ONMMCHIBAETCS B TAOJIHIIAX
12 u 13. Insa 3navenuii pic_struct 0-12, mpenyiosKeHHBIM CUHTAKCHUC SIBJISIETCS UASCHTHYHBIM C
cuHTakcucoM B Tabmuue D.2 (kak MOKa3aHO B MPUJIOKEHWH), B CHJIy Yero 5TH 3HAYCHUS
OIyCKAIOTCS AJISt IPOCTOTBL.

Tabmuna 12, Tlpumepssiii  cuHTakcuc  SEI-cooOmmeHnii MO  CHHXPOHU3AIMU

u300parkeHuid, crnocod 2

pic_timing(payloadSize) { Heckpunrop
if(frame_field info present flag) {

pic_struct u(4)
if(pic_struct==13) u(4)
num_frame repetition_minus4 u(4)

source scan_type u(2)
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duplicate flag u(l)
j
... (AHAJIOTMYHO OPUTHHAIY)
num_frame repetition_minus4 IUTIOC 4 YKa3bIBAET TO, qT0, KOrza
fixed pic rate within cvs flag paBeH 1, Kazap TOJDKEH OTOOpaKkaThCs

num_frame repetition minus4 miroc 4 pa3 MOCIEAOBATENBHO HA AMCIUIESIX C HHTEPBAJIOM
oOHoBneHus Kanpos, paBHbIM DpbOutputElementallnterval[n] kak 3amaHo nocpencTsom
ypaBHeHus E-73.

Tabmuua 13. I[Tpumep ucnpasieHHOro pic_struct, crnocod 2

3HaueHue | YkasbiBaeMoe orobpakenue | OrpaHudeHus
u300paskeHust
0-12 Amnanoruuno tabnuue D.2 Amnanoruuno tabmune D.2
13 Pacmmpenue nosropenns kanpos | field seq flag momken ObiTh paBen O
fixed pic_rate within_cvs flag TOJKEH
ObITh paBeH |

[00056] B HEVC, mnapamerp frame field info present flag mnpucyrcTByer B
uHpopmaumu npuMmeHumoct Bupeo (VUI), HO CHHTakcH4YeCcKHe 3JIEMEHThI pic_struct,
source_scan type u duplicate flag maxomsitcs B SEIl-coobmenuun pic timing(). B BapuanTte
OCYILECTBIICHHSI, TIPEJIaraeTcs epeMeaTh BCE CBA3aHHbIE CUHTaKCHUecKue sneMeHTs B VUL,
BMecre ¢  frame field info present flag.  Ilpumep  mnpenyioXXeHHOrO  CHHTaKCHCA
NPOMJLTIOCTPUPOBAH B Tabnuue 14.

Tabmuna 14. Ilpumepnsbiii cunrakcuc VUI-napamerpoB ¢ moanepKKOH HCIIPABIEHHOTO

CHHTaKCUYECKOr0 3JIeMeHTa pic_struct

vui_parameters() { Jeckpuntop
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(l)
}
}

Anvmepuamuenoe cuenanuzuposanue unphopmayun yena 3ameopa

[00057] Tlpu pemeHun mpoOyieM, CBSI3aHHBIX C [EPEMEHHOH YacTOTONH KaJpoB,
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JKENaTeNIbHO WACHTU(PHUIMPOBATh KaK TpeOyeMyr0 4YacTOTy KaapoB, Tak W TpeOyeMbli yroiu
3aTBOpa. B mpeamecTByrOmMX CTaHIapTax KOJUPOBAHMSA BUIEO, MHGOPMALMS NMPUMEHHUMOCTH
Bugeo (VUI) mpemocrapisieT CymEeCTBEHHYIO MH(GOPMALUIO AJI HAIJIEKAIIEro OTOOpaKeHHS
BU/ICOKOHTEHTA, TaKyl0 KaK COOTHOIIEHHE CTOPOH, MEpPBUYHBIE IIBETA, CYOMMCKpETHU3aLus
curHana userHoctd U T.A. VUI Taxke MOXET NpenocTaBisTh MHPOPMALMIO YaCTOThI KaJpOB,
eci (PUKCHPOBAHHAS YaCTOTa M300pa’kKeHHH 3a7aeTcsl paBHOW 1; TeM He MeHee, OTCYTCTBYET
noanepxkka HMHGOPMALMHM  yriia 3aTBOpAa. BapwaHTbl  OCYLIECTBJIEHHs  OOECIeunBaroOT
BO3MOXKHOCTh HMCTIOJIb30BAHUS PA3IMYHBIX YIJIOB 3aTBOpA I PA3JUYHBIX BPEMEHHBIX CJIOEB, U
AEKOJep MOXKET HCIOJNb30BaTh WH(POPMALMIO yIyia 3aTBOpa A TOTO, YTOObI yJIyd4INaTh
KOHEYHbI BHELIHUI BUJ HA UCILIEE.

[00058] Hanmpumep, HEVC nonnep:xuBaer BpeMeHHbIE MOACION, KOTOPBIE 110 CYIIECTBY
UCTIONB3YIOT TEXHOJOTHH OTOPAChIBAHUS KaPOB, YTOOBI MPOXOAUTD OT 0OJI€e BHICOKOH YacTOTHI
KagpoB K OoJjiee HU3KOW HacTOTOH KanpoB. [J1aBHasi mpoOiieMa ¢ 3TUM COCTOUT B TOM, HTO
3¢ PeKkTUBHBIA Yroj 3aTBOpa YMEHBIIAETCS C KaXKIbIM OTOpachiBaHMEM KaapoB. B kadecTse
npumepa, 60 KagpoB/C MOryT H3BJIEKaTbCsl W3 BUmeo B 120 KaapoB/C TOCPEACTBOM
oTOpachIBaHUSl KaXIOro BTOPOro kazapa, 30 KaApoB/C MOTYT H3BJIEKATHCS MOCPEICTBOM
orOpaceBaHus 3 U3 4 KaaApoB; U 24 Kaapa/c MOTYT M3BJIEKATHCS MOCPEACTBOM OTOpAChIBaHUS 4
u3 5 xagpos. lIpm ycnoBum nonnoro 3arsopa B 360 rpagycoB misa 120 I'my, ¢ mpocTeiM
oTOpacheIBaHHEM KaJpoB, YIIIbI 3aTBOpa At 60 kaapos/c, 30 kaapos/c u 24 xaapos/c pasusl 180,
90 u 72 rpanmycam, COOTBETCTBEHHO, [3]. OmbIT moka3bIBaeT, 4TO Ykl 3aTBOpa Huke 180
rpasycoB, B 0OLIeM, SIBISIOTCS HEAONMYCTUMBIMH, B YaCTHOCTH, C YaCTOTaMH KaapoB Huke 50
I'n. ITocpencTBom mpenocrasieHuss MHGOPMAIMK YIJIa 3aTBOPA, HAIIPUMeEp, €ciii TpeOyeTcs To,
yro auciiiedl ¢opmupyer kuHemarorpapuueckuii sdpdexr u3z Bumeo npu 120 I'm ¢
YMEHBLIEHHBIM YIJIOM 3aTBOPA AJISl KQXI0r0 BPEMEHHOI'O CJIOSI, UHTEIJIEKTyalIbHbIE TEXHOJIOTHH
MOTYT HPUMEHATBCS AJIs1 TOTO, YTOOBI yIIy4IIaTh KOHEYHbIH BHEITHUN BH.

[00059] B mpyrom mpumepe, MOXHO XOT€Th IMOJJEP>KUBATh OPYroil BPEeMEHHON CoH
(ckaxkem, cyOrnoTok 6utoB B 60 kKaapoB/c BHyTpH NoToKa OUTOB B 120 KaipoOB/C) C MAEHTHYHBIM
yrJoM 3aTBOpa. B Takom ciydae, riaBHasi mpobyieMa COCTOMT B TOM, YTO, Korna Bumeo B 120
kanpos/c oroOpaxkaercs mnpu 120 T'm, deTHble/HEUETHBIE KAApPbl HMEIOT Pa3JTUYHbIN
s¢dexkTuBHBIE  yronm 3aTtBopa. Ecmu  gucmiedl  wMeer  CBA3aHHYKD — MH(OPMALHIO,
UHTEJUIEKTYaJIbHbIE TEXHOJOIHMU MOTYT NMPUMEHSATHCS JJI TOTO, YTOOBI YIyYIIaTh KOHEYHBIN
BHeIIHUH BuA. [IpuMep mpemioskeHHOrO CHHTAKCHCA MOKa3bIBaeTcsl B Tabmuue 15, B KoTopoi
cuntakcuueckass Ttabmuna VUl-mapametpoB E.2.1 B HEVC (ccbutounsnii matepuan [1])
mMomuduImpyercs, 4ToObl MOAAEepPKUBATh WH(POPMALIMIO yrjia 3aTBOPa TaK, KaK OTMEYEHO.
Crnenyer OTMETHTbB, YTO B JPYTOM BapUaHTE OCYLIECTBJICHHUS, BMECTO BBIPAXKEHUS CHHTAKCHCA
shutter angle B aOCONMIOTHBIX rpaaycax, OH aJbTEPHATHBHO MOKET BBIPAKATHCS KaK OTHOLIEHUE
94aCTOThI KaJIPOB K CKOPOCTH cpadaThIBaHMsI 3aTBOpa (cM. ypaBHeHue (1)).

Tabmuna 15. [IpumepHnsiii cuntakcuc VUI-nmapamMerpoB ¢ moanepsKKoH yriia 3aTBopa
vui_parameters() { Heckpunrop
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vui_timing_info present flag u(l)

if(vui_timing_info present flag) {

vul_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 minusl)

}

vui_shutter angle info present flag u(l)

if(vui_shutter angles info present flag) {

fixed shutter angle within cvs flag u(1)

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, paBHbiii 1, ykasbiBaeT TO, 4To MHGOpPMALUS yria
3aTBOpa MPUCYTCTBYET B CUHTaKCUYECKOM CTPYKType vui_parameters();
vui_shutter angle info present flag, pasHsIii O, yka3siBaeT TO, 4YTO HH(POPMAIUS yIiia 3aTBOPA
HE MMPUCYTCTBYET B CHHTAKCUYECKOH CTpYKType vui_parameters().

fixed_shutter angle within cvs flag, paBHbIii 1, yka3eiBaeT TO, uTO HMH(pOPMAIUS yria
3aTBOpa  SIBJSIETCSl  MASHTUYHOW  JIsi  BCex  BpeMeHHbIx  mnoacioeB B CVS;
fixed shutter angle within cvs flag, paBHbiii 0, yka3siBaer To, 4TO HHPOPMALIUS yIJa 3aTBOPA
MOJKET He ObITh HIEHTHYHOM ISl BCEX BpEeMeHHbIX nozcyioes B CVS.

fixed shutter angle yxaspiBaer yrom 3artBopa B rpagycax B CVS. 3Hauenue
fixed shutter angle nomxno cocraBmsiTh B Ananazone ot 0 1o 360.

sub_layer shutter angle[i] yka3siBaer yron 3aTBopa B rpangycax, korga HighestTid paBen
1. 3nauenne sub_layer shutter angle[1] momxHO cocTaBsiTh B nuanaszone ot 0 go 360.

llocmenennoe obnosneHue uacmomeoi Kaopoe 8 KOOUPOBAHHOTI
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suoeonocneoosamenvrocmu (CVS)

[00060] DkcriepuMeHTh! AeMOHCTPUPYIOT, uTo 1t HDR-koHTeHTa, 0TOOpaskaemMoro Ha
HDR-pucrinee, 4TtoObl BOCHPUHUMATh WAEHTUYHOE IPOKAHWE TPU ABIDKEHHM B KauecTBE
BOCIIPOM3BENCHNUS] B CTAHJAPTHOM IuHamuueckoM nuanasoHe (SDR) Ha nucrnee Ha 100 Hu,
YaCcTOTa KagpOB JOJDKHA YBEJIWYMBATBCS HA OCHOBE SIPKOCTH KOHTeHTa. B OoNbIIMHCTBE
cranpaproB (AVC, HEVC, VVC wu 1.1.), 4actota BUAEOKaApOB MOXeT ykasbiBarbcsi B VUI
(conmepxametics B SPS) ¢ HCNONb30BaHMEM CHHTAKCHMYECKUX OJJIEMEHTOB Vui_time scale,
vui_num_units_in_tick u elemental duration in tc minusl [temporal id max], Hampumep, Kak
MOKa3aHO B HIKenpuBeneHHOU Tadbnune 16 (cm. pasnen E.2.1 B ccbuiouHoM Matepuade [1]).

Tabmuua 16. Cunrakcudyeckne VUI-351eMeHTBI, KOTOPbIE YKa3bIBAIOT YaCTOTY KaIpOB B

HEVC
vui_parameters() { Jeckpunrop

vui_timing_info present flag u(l)

if(vui_timing_info present flag) {

vul_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(vcel_hrd parameters present flag)

hrd_parameters(1, sps_max_subjayers minusl)

Kak nosicheno B ccbutouHom marepuane [1]:
IMepemennast ClockTick wu3Biekaercs ciaenyrIuM OOpa3oM M HA3bIBAETCS '"TaKTOM
CUHXpOCHUTHama":

ClockTick=vui_num_units_in_tick + vui_time scale

picture duration=ClockTick*(elemental duration in_tc minusl[i]+1)

frame rate=1/pic_duration.

[00061] Tem He MeHee, yacTOTa KaJpOB MOXKET H3MEHSTHCS TOJBKO B KOHKPETHbIE
MOMEHTHI BpemeHHu, Hampumep, B HEVC, Tonpko B kazpax Ha OCHOBE BHYTPEHHEH TOUKH
npousBoJibHOro nocrymna (IRAP) unmu B Havane HoBoi CVS. J{nst HDR-BocnponsseneHusi, koraa
BO3HUKAET CJly4ail MOCTENEHHOIO MOSBJIEHUS WIM IOCTENEHHOIO HCYE3HOBEHUS, MOCKOJIBbKY
APKOCTh M300pak€HUs] U3MEHSETCs IMOKAJAPOBO, MOXKET BO3HHMKATh HEOOXOIUMOCTb H3MEHSThb

YacTOTy KaapOB WJIM JJIUTENIbHOCTh M300pakeHUst M KaXaoro usoOpaxeHus. UtoObl
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O6eCHeLII/IBaTb BO3MOXXHOCTDb O6HOBJ'I€HI/I$[ HaCTOThbl KaApOB WJIN AJIUTCIIBHOCTU I/I306pa)KeHI/I$I B
mo00ii MOMEHT BpeMeHH (Jake Ha TIOKagpOBOH OCHOBE), B BAapUAHTE OCYIIECTBJICHUS,
npemiaraercs HoBoe SEI-coobmenue st "4aCTOThI € MOCTENIEHHBIM OOHOBJICHHEM", Kak
nokaszaso B Tabnune 17.

Tabmuua 17. IIpuMepHbIi CHHTAKCUC IS TOTO, YTOOBI MOANEPKUBATH YACTOTY KaJPOB C

NOCTeNeHHbIM OOHOBIIeHHeM rpu oomene SEI-coobimenusmu

gradual refresh rate(payloadSize) { Heckpunrop
num_units_in_tick u(32)

time scale u(32)

}

[00062] OmpeneneHue HOBOrO CHHTAKCHCa num_units in_tick sBIsieTcs MOEHTUYHBIM
vui_num_units_in tick, u onpeneneHue time scale SBISETCS HISHTHYHBIM ONPENCICHUIO
vui_time scale.

num_units_in_tick siBisieTCS YUCIIOM €AMHULl BPEMEHH CHHXPOCUTHAJA, padOTArOIIEero Ha
gactore time_scale ', KoTOpasi COOTBETCTBYET OJHOMY IMPUPAIIEHHUIO (HA3bIBAEMOMY "TaKTOM
CHHXPOCHTHasia") CUeTYMKAa TAKTOB CHHXPOCHIHAJa, num_units in tick momxen mpesbimath O.
TakT cuHXpOCUTHANIA, B €QUHUIAX CEKYHI, PABeH YaCTHOMY num_units in_tick, neireHHOMY Ha
time scale. Hampumep, korma uactoTa u300pakeHHIl BHIeocHrHana coctaBisier 25 1,
time scale moxxet ObITh paBen 27000000, u num_units_in_tick moxxet ObiTh paser 1080000, u B
CHIIY 3TOTO TaKT CHHXPOCHTHAJA MOXKeET ObITh paBeH 0,04 CeKyHABI.

time scale sBIA€TCS YUCJIOM €AMHMIl BPEMEHH, KOTOpBIE MPOXOIAT 32 OAHY CEKYHIY.
Hanpumep, cuctema BpeMEHHBIX KOOPAMHAT, KOTOpas H3MepsSeT BpPeMsl C HCIIOJIb30BAaHHEM
cunxpocurHana B 27 MI'n, umeer time scale B 27000000. 3nauenue time scale IOJKHO
npesbimath 0.

BpeMeHHasi IuTeNbHOCTh M300pakeHust i U300paskeHus, kotopoe ucnonb3yer SEI-
coobmenue gradual refresh rate, 3amaercs cnenyromum o0pa3oMm:

picture_duration=num_units_in_tick + time_scale. Cuenanuzuposanue ungopmayuu yia
3ameopa yepes obmen SEI-cooduenusamu

[00063] Kak mosicHeHO Bbilne, Tabnuua 15 mpemocrasisier npumep cuHtrakcuca VUI-
napameTpoB ¢ MOAAEPIKKOH yria 3aTBopa. B xauectse npumepa u 6e3 orpannyenus, Tadbmmnua 18
NepeunciIsieT UASHTHUYHbIE CHHTAKCHYECKHE 3JIEMEHThI, HO Ternepb B kadecTBe uacTh SEI-
coobmenus nist uHpopmanuu yria 3arsopa. Cinenyet otmetuts, uto oOmMeH SEI-coolmenusimu
UCTIONB3YETCS TOJIbKO B KAueCTBE NPUMeEpPa, M AHAJOTHYHBIA OOMEH COOOIIEHMSIMU MOKET
KOHCTPYHPOBATbCS B JPYTUX CJOSX BBICOKOYPOBHEBOIO CHHTAKCHCA, TAaKUX Kak HaOop
napameTpoB nocienosarensHocTu (SPS), Habop mapamerpos u3obpaxenus (PPS), 3aromoBok
CepHUH MOCJIEAOBATEIbHBIX MAKPOOIOKOB MIIH IPYIIITbI MO3AUYHBIX (PPAarMEHTOB U T.II.

Tabmuna 18. [IpumepHnsiii cuntakcuc SEI-coobmmenuii qyis nH(GOpMaLUU yriia 3aTBopa
shutter angle information(payloadSize) { Jeckpunrop

fixed shutter angle within cvs flag u(l)
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if(fixed_shutter angle within cvs flag)

fixed shutter angle u(9)

else {

for(i=0; i<=sps_max_sub layers minusl; i++)

sub_layer shutter angle[i] u(9)
}
}

[00064] VYron 3atBOpa TUMUYHO BBIpaxkaercss B rpaaycax ot 0 mo 360 rpamycos.
Hanpumep, yron 3arBopa B 180 rpaaycoB ykasblBa€T TO, YTO AJUTEIBHOCTb SKCIIO3ULIUH
cocTaBysieT 1/2 OT IIMTENbHOCTH Kaapa. YTOJN 3aTBOPAa MOXKET BBIPAXKATBHCS CIETYIOIIUM
obpasom:  shutter angle=frame rate*360*shutter speed, rme  shutter speed  sBisIeTCS
IUTUTEJbHOCTBIO 3KCMO3MLMK, U frame rate siBisieTcss WHBEpCHEH JJIMTENBHOCTH Kazpa;
frame rate s paHHOro BpemeHHOro moxcnos Tid MoOKeT yKas3bIBaThCS MOCPEICTBOM
num_units_in_tick, time scale, elemental duration in tc minusl[Tid]. Hanmpumep, xornma
fixed pic rate within _cvs_flag [Tid] pasen 1:

frame rate=time scale/(num_units_in_tick*(elemental duration in tc minusl[Tid]+1)).

[00065] B HEeKOTOpBIX BapHaHTAX OCYIIECTBJICHHs, 3HAYEHHE YIJia 3aTBOpa (Harpumep,
fixed shutter angle) moxxeT He OBbITH LIEBIM YHUCIIOM, HAIIPUMEP, OHO MOKET COCTaBIATh 135,75
rpanycoB. UtoObl obecnieunBaTh OONBLIVIO TOYHOCTh, B TaOmmue 21, MoxHO 3aMeHsTh u(9) (9
outroB 0Oe3 3Haka) Ha u(l6) WM HEKOTOPYIO APYIYVIO MOAXONSINYIO OWTOBYIO TJIyOUHY
(marpumep, 12 Outos, 14 Outos unu Oonee 16 6UTOB).

[00066] B HexoTOpBIX BapHaHTaX OCYIIECTBJICHUS, MOXKET ObITh MPEUMYIIECTBEHHBIM
BBIpAXKaTh MH(OPMALMIO yIJla 3aTBOpa C TOYKM 3peHust "TakToB cuHXpocurHama'. B VVC,
nepemenHas ClockTick u3Bnekaercs cienyromum o0pazom:

ClockTick=num_units_in_tick +time scale. (8)

B TakoMm ciydae, MOKHO BbIpaXkaTh KaK IJIUTEIbHOCTH Kaapa, TaK M JJIUTEIbHOCTh
HKCTO3ULMH B KAUECTBE KPATHOTO MIIH IPOOHOTO OTHOCHTENBHO TAKTOB CHHXPOCHUTHAA!

exposure_duration=fN*ClockTick, (9)

frame_duration=fM*ClockTick, (10)

rae fN u fM sBIsIrOTCs 3HAYEHUSIMU C TIIaBaroLel 3amaron, 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,

rae Numerator 1 Denominator sIBJSIFOTCS LEJIBIMH YHCJIAMH, amlpOKCHMHUPYIOLIMMU
otHowmeHue fN/fM.

[00067] Tabmuma 19 mokaseiBaeT mpumep odmena SEI-coOOImEHUsSMH, YKa3bIBA€MOTrO
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nocpencrsoM ypasaenust (11). B atom mpumepe, yron 3aTBopa AOJDKEH mpeBblmuaTh O ams
KaMephl peaJIbHOrO MUpA.
Tabmuua 19. Ilpumepnsiii 00men SEI-coobmennsamu nist nuHpopManuy yria 3aTBopa Ha

OCHOBE TAKTOB CHHXPOCHUTHAJIA
shutter angle information(payloadSize) { Jeckpunrop

fixed shutter angle within cvs flag u(l)

if(fixed_shutter angle within_cvs_flag) {

fixed_shutter angle numer minusl u(16)
fixed shutter angle denom_ minusl u(16)
}

else {

for(i=0; i<=vps_max_sub layers minusl; i++) {

sub_layer shutter angle numer minusl[i] u(16)
sub_layer shutter angle denom minusl|[i] u(16)
}
}

Kak mosicheHo BpIe, ncnoib3oBanue u(16) (16 6uroB Oe3 3HaKa) I TOYHOCTH YIJja
3aTBOpa MPOWUIIOCTPUPOBAHO B KAauecTBe INpUMepa U COOTBETCTBYET TOYHOCTH B!
360/2'°=0,0055. TO4YHOCTL MOMKET pETyJMPOBAaThCS HAa OCHOBE pEalbHBIX BapPUAHTOB
npumenenus. Hanpumep, npu ucnonbsoBanuy u(8), TO4HOCTH cocTasster 360/28=1,4063.

ITpumeuanue. Yron 3aTBOopa BbIpakaercs B rpaaycax, Ooipmux 0, HO MEHBIINX WIH
paBHbIx 360 rpamycam. Hampumep, yron 3atBopa B 180 rpagycoB ykasblBaeT TO, 4TO
JUTUTENIBHOCTD SKCTIO3ULIMH COCTABIISET 1/2 OT ANUTENBHOCTH Kaipa.

fixed shutter angle within cvs flag, paBHbIii 1, yka3piBaeT TO, YTO 3HAUEHHE YTIJa
3aTBOpa  SIBJIAETCSl  WACHTUYHBIM  JJIsi  BCeX  BpeMeHHbIXx  moxacinoeB B CVS;
fixed shutter angle within cvs flag, paBHbIii O, ykasbplBaeT TO, YTO 3HAYEHHE yIJa 3aTBOPA
MOJKET He ObITh MIEHTHYHBIM JIJIsl BCEX BPEMEHHBIX nozcyioes B CVS.

fixed_shutter angle numer minusl mmroc 1 ykaspIBaeT YMUCIUTENb, UCTIONB3YEMBIH IS
TOro, 4ToOBl U3BJIEKATh 3HaUEHUE yria 3aTBopa. 3Hauenue fixed shutter angle numer minusl
JIOJDKHO COCTAaBJISITh B Auana3oHe oT 0 1o 65535, BKIFOUUTEILHO.

fixed_shutter angle demom_ minusl mmtoc 1 ykas3plBaeT 3HaAMEHATENb, WUCIOJIb3YEMBIH
TSt TOTO, YTOOBI W3BJICKATh 3HAYCHHE yria 3aTBOpA. 3HaueHue
fixed shutter angle demom minusl pomwkHO cocTaBnaTe B amamazone or 0 go 65535,
BKJTFOUHTENBHO.

3nauenne fixed shutter angle numer minusl pomKHO OBITH MEHBLIE WIH PABHO
3HaueHuto fixed shutter angle demom minusl.

ITepemennas shutterAngle B rpagycax u3BiiekaeTcs CIeqyOIUM 00Pa3oM:

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

sub_layer shutter angle numer minusl[i] TUTIOC 1 YKa3blBA€T  YHCJIHUTEIb,
UCTIONB3YEMBIH U TOro, YTOOBI M3BJIEKATh 3HaUeHHE yria 3arBopa, koraa HighestTid pasen 1.
3nauyenue sub layer shutter angle numer minusl[i] qomkHO cocTaBiATh B Auanasone ot 0 1o
65535, BKIIFOUUTEIBHO.

sub_layer shutter angle demom minusl[i] rmmoc 1  yka3biBaeT 3HaMEHATEJb,
UCTIONBb3YEMBIH JUIsl TOrO, YTOOBI M3BJIEKATh 3HaUeHHE yria 3arBopa, koraa HighestTid pasen i.
3nayenue sub_layer shutter angle demom_minusl[i] momKkHO cocTaBiATh B nuana3oHe ot 0 1o
65535, BKIIFOUHUTENBHO.

3nauenue sub layer shutter angle numer minusl[i] 1OJKHO OBITH MEHbIIE WM PABHO
3HadeHuto sub_layer shutter angle denom minusl[i].

ITepemennas subLayerShutterAngle[i] B rpagycax u3BiekaeTcsi CIEAYIOIUM 00pa3oM:

subLayerShutterAngle[i]=360*

(sub_layer shutter angle numer minusl1[i]

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

+1)

[00068] B npyrom BapwaHTe OCYLIECTBJICHUs, UIMTEILHOCTh Kajapa (Hampumep,
frame_duration) MoxeT yKka3bpIBaThCs IOCPEACTBOM HEKOTOPOTO ipyroro cpeactea. Hanpumep, 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 minusl[Tid]+1)),

frame duration=1/frame rate.

[00069] Cunrakcuc B Tabmuue 19 uw B HEKOTOPBIX MOCHEAYIOIUX TaOIHIAaxX
IpearnojaraeT TO, Yroj 3aTBOpa BCEraa AOKEH ObITh OONblIe HYJS, TEM HE MEHee, Yrol
3aTBOpa=0 MOJKET MCIIOJB30BATHCS ISl TOTO, YTOOBI CUIHAIM3UPOBATh TBOPUECKOE HAMEpPEHHUE,
IpU KOTOPOM KOHTEHT IOJDKEH OTOOpa)KaTbCsi 0€3 pasMbITOCTH IPHU JBHKEHHH. JTO MOXKET
UMEeTh MECTO Uis ABMXKYyIueiics rpaduku, anumaimu, CGI-TekcTyp ¥ MaTOBBIX 3KpaHOB U T.1. B
CBsI3M C OTHM, HampuUMep, CHTHAIU3HPOBaHHE yriia 3aTBOpa=0 MOKET ObITh MOJE3HBIM JUIs
pewieHuss MO BBIOOPY pekuMa B TpaHCKozepe (Hampumep, 4YTOObI BBIOMPATH PEKUMBI
TPaHCKOAMPOBAHMSI, KOTOPbIE COXPAHSIOT Kpas), a TakKe Ha JUCIUIEe, KOTOPbI MPUHUMAET
metanaHHbie yria 3arBopa no CTA-untepdeticy wiu 3GPP-untepdeiicy. Hampumep, yron
3arBopa=0 MOXKET MCIOJb30BAThCS AJIsI TOTO, YTOOBI yKa3blBaTh Ui AMCIUIES] TO, YTO OH He
JOJKEH BBIMOJHATH 00pabOTKy IBHKEHHS, TAKYIO KaK OUYMCTKA OT LIyMa, MHTEPIOJSALHS KaapOB
M Tm B TakoM  BapuaHTe  OCYIUECTBJICHHS,  CHHTAKCHYECKHE  3JIEMEHTBI
fixed shutter angle numer minusl wu  sub_layer shutter angle numer minusl[i] w™oryT
3aMEHSTBCSl  MOCPENCTBOM  CHUHTakcHMueckux snemMeHTOoB fixed shutter angle numer wu
sub_layer shutter angle numer[i], rae:

fixed shutter angle numer ykaspIBae€T YHCIUTENb, HCIIONB3YEMbIH Ui TOTO, YTOOBI
U3BJIEKaTh 3HaUeHHE yrua 3arBopa. 3HaueHue fixed shutter angle numer nomkHO cOCTaBIATH B
nuana3zoHe ot 0 1o 65535, BKIIOYUTEIIBHO.

sub_layer shutter angle numer[i] yka3piBaeT YHCJIHUTENb, HCIOJb3YEMbIH ISl TOTO,
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yroObl W3BIEKaTh 3HAueHWe yria 3arBopa, korma HighestTid pasen 1. 3nHauenue
sub_layer shutter angle numer[i] pmomkHO cocraBiATh B amama3oHe or O pmo 65535,
BKJIFOUHUTEJIBHO.

[00070] Kpome TOTO, B IPyroM BapUaHTe OCYLIECTBJICHMUS,
fixed shutter angle denom_ minusl u sub_layer shutter angle denom minusl[i] Takke MoryT
3aMEHAThCS  MOCPECTBOM  CHHTAaKCHUecKux ojeMeHTOB fixed shutter angle denom wu
sub_layer shutter angle denom[i].

[00071] B BapuaHTe OCYIIECTBJIEHUS, KaK MPOWLIFOCTPUPOBAHO B Tabmuie 20, MOKHO
MHOTOKPAaTHO HCIIOJIb30BaTh CHHTAKCHUC num_units in tick u time scale, 3amanubiii B SPS
nocpencteom 3ananus general hrd parameters present flag pasubim 1 B VVC. CornacHo sTomy
cuenaputo, SEI-cooOmenne MoxkeT ObITh mepeuMeHOBaHO B KaudectBe SEI-cooOmenus
JUTUTEbHOCTH SKCTIO3ULIMH.

Tabmuna 20. Tlpumepnsiii  oomen SEIl-cooOmenusiMu s CUTHAJU3UPOBAHUS

JUTUTENLHOCTH SKCITO3ULIHH
exposure duration_information(payloadSize) { Heckpunrop

fixed exposure duration within cvs flag u(l)

if(fixed_shutter angle within _cvs flag) {

fixed exposure duration numer minusl u(16)
fixed exposure duration denom minusl u(16)
}

else {

for(i=0; i<=vps_max_sub layers minusl; i++) {

sub_layer exposure duration_numer minusl[i] u(16)
sub_layer exposure duration_denom_minusl1[i] u(16)
}
}

fixed _exposure duration within_cvs flag, paBHbIii 1, yka3piBaeT TO, 4yTO 3¢ (HEeKTUBHOE
S3HAUCHUE OIUTCIIBHOCTU SKCIO3UINU ABIACTCA UACHTUYHBIM JId BCEX BPEMEHHDBIX IMOACJIOCB B
CVS.

fixed _exposure duration within_cvs flag, paBHbIii 0, yka3eiBaeT TO, 4TO 3 (HEeKTUBHOE
3HAUYCHHUE JIUTCJIBbHOCTH JKCIIO3HUIIMHM MOXKET HE 6bITb UACHTUYHBIM [1JisI BCEX BPEMCHHBIX
nozaciuoes B CVS.

fixed _exposure duration numer minusl mmoc 1 yka3pIBaeT YHCIUTEINb, UCIOIb3YEMBIH
JJIA TOrO, I‘ITO6I>I U3BJICKATDb 3HAQ4YCHHCEC JUIINTEJIIbHOCTH OKCIIO3ULINHU. 3HayeHue
fixed exposure duration numer minusl HOMKHO cocTaBisATh B muamazoHe or 0 mo 65535,
BKIIFOUYHUTECIIBHO.

fixed exposure duration demom minusl  mmoc 1  yka3bplBaeT  3HaMEHATelb,

I/ICHOJ'IBBYGMBII\/’I JJIs1 TOTO, 4TOOBI U3BJIEKATH 3HAYEHUE JAJIUTCIBbHOCTH 3KCITO3UITMH. 3HaueHue
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fixed exposure duration demom minusl momKHO cocTaBisiTh B amama3oHe ot 0 mo 65535,
BKJIFOUHUTEJIBHO.

3nauenue fixed exposure during numer minusl AOKHO OBITP MEHBIIE WM PABHO
3HaueHuto fixed exposure duration demom_ minusl.

ITepemennas fixedExposureDuration usBnexaercs CIeayrImmum o0pasom:

fixedExposureDuration=(fixed _exposure duration numer minusl+1) +
(fixed exposure duration_demom_minus1+1)*ClockTicks

sub layer exposure duration numer minusl[i] tmmroc 1 yka3bIBae€T  YUCIUTEND,
UCTIONIB3YEMbIN JIJIsl TOTO, 4TOOBI H3BJEKATh 3HAUYEHHE IJIUTEIbHOCTH SKCIO3HMLIUH, KOIIa
HighestTid paBen 1. 3nauenue sub layer exposure duration numer minusl[i] mOJMKHO
COCTaBJIATh B nuana3oHe ot 0 10 65535, BKIFOUUTEILHO.

sub_layer exposure duration demom minusl[i] troc 1 yka3bBaeT 3HAMEHATEb,
UCTIONIB3YEMbIH JIJIsl TOTO, 4TOOBI W3BJEKATh 3HAUEHHE JIMTEJbHOCTH SKCIO3MLHUH, KOIAa
HighestTid paBen 1. 3nauenuwe sub layer exposure duration demom minusl[i] mgomKHO
COCTaBJIATh B Muana3one ot 0 10 65535, BKIFOUUTEILHO.

3nauenue sub layer exposure duration numer minusl[i] IOMKHO OBITH MEHbBINE WM
paBHO 3HaueHuro sub layer exposure duration demom minusl1[i].

ITepemennast subLayerExposureDuration[i] mns HigestTid, paBHoro i, wusBiekaeTcs
CIIEYIOIUM 00pa3oM:

subLayerExposureDuration][1]

=(sub_layer exposure duration numer minusl[i]

+1) + (sub_layer exposure duration demom minusl[i]

+1)*ClockTicks.

[00072] B npyrom BapuaHTe OCYLIECTBJIEHHs, KaK MOKa3aHO B Tabauie 21, MOXXHO SIBHO
3amaBath clockTick mOCpeacTBOM CHHTAKCHYECKHMX OJJIEMEHTOB €Xpo num units in tick u
expo_time_scale. [IpermyInecTBO 37€Cb COCTOUT B TOM, YTO OH HE OCHOBBIBAETCS HA TOM, 3aJaH
win Her general hrd parameters present flag pasupiM B 1 B VVC, kak B mpeabiymem
BapHaHTE OCYILECTBJICHHUS, B TAKOM CJIy4ae:

clockTick=expo num_units_in_tick + expo_time scale. (12)

Tabmuua 21. IlpumepHseiii oomen SEI-cooOmeHusiMu 11l CUTHAJIM3UPOBAHKSI BPEMEHH

SKCITO3UIIUU
exposure duration_information(payloadSize) { Heckpunrop
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)

for(i=0; i<=vps_max_sub layers minusl; i++) {

sub_layer exposure duration numer minusl[i] u(16)

sub_layer exposure duration denom_ minusl1[i] u(16)
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expo_num_units in_tick sABIsSeTCA YUCIOM €OUHUL BPEMEHM CHHXPOCHUTHAJA,
paboraromero Ha uactore time scale I'n, koTopass COOTBETCTBYET OAHOMY IPHPAIIECHUIO
(Ha3bIBaEMOMY "TakTOM CHHXpocurHana'") CUeTYMKA TaKTOB CHUHXPOCUTHAJA,
expo_num_units in tick momkeH npesbimath 0. TakT CHHXpOCHUTHANA, 3aAaHHBII TOCPEACTBOM
nepemenHoii clockTick, B eaMHMIIAX CeKyHI, paBeH YACTHOMY e€xXpo num_units in_tick,
JeJIECHHOMY Ha expo_time_scale.

expo_time scale sIBISETCS YHUCIIOM €AMHUI BPEMEHH, KOTOpPbIE MPOXOIST 3a OIHY
CEeKYHIY.

clockTick=expo num units_in tick + expo_time scale.

IMpumedanue: J[Ba  CHHTAKCHUYECKHX  3JIEMEHTAa.  €Xpo _num_units in tick wu
expo_time scale 3amar0Tcst, YTOOBI U3MEPSITH TUTENIBHOCTh SKCIIO3ULINU.

TpeboBaHue COOTBETCTBUSI MOTOKa OUTOB 3akirodaercs B ToM, uto clockTick momxHO
obiTh MeHbIne win paBHO ClockTick, korna mpucyTcTByrOoT num_units_in tick u time_scale.

fixed _exposure duration within_cvs flag, paBHbIii 1, yka3eiBaeT TO, 4yTO 3¢ (HeKTUBHOE
3HA4YEeHUE IJTUTEIbHOCTH 3KCIIO3MLUH SIBJISAETCS UASHTUYHBIM JIJIsl BCEX BPEMEHHBIX MOJCIIOEB B
CVS; fixed exposure duration within cvs flag, paBubiii O, yka3eiBaer TO, 4T0 3(deKkTuBHOE
3HA4YEeHUE JJIMTEJIbHOCTH HKCHO3UIMU MOKET He ObITb HMISHTHUYHBIM JJisl BCEX BPEMEHHBIX
noncioes B CVS. Korma fixed exposure duration within _cvs flag paBen 1, mepemeHHas
fixedExposureDuration 3agaercs paBnoii clockTick.

sub_layer exposure duration numer minusl[i] rwmoc 1 yka3bIBaeT  UYUCIUTEJb,
UCTIONIB3YEMBbIH ISl TOro, 4TOOBI W3BJEKATh 3HAUEHHE IJIMTEJbHOCTH SKCIO3HMLHUH, KOTAa
HighestTid paBen 1. 3nauenue sub layer exposure duration numer minusl[i] moKHO
COCTaBJIATh B Auamnal3oHe oT 0 ;1o 65535, BKIIOYUTEILHO.

sub layer exposure duration demom minusl[i] turoc 1 yka3bBaeT 3HAMEHATEb,
UCTIONIB3YEMbIH JIJIsl TOTO, 4TOOBI W3BJEKATh 3HAUYEHHE IJIUTEJIBHOCTH SKCIO3HMLIHH, KOIAa
HighestTid paBen 1. 3nauenue sub layer exposure duration demom minusl[i] mgoMKHO
COCTaBJIATh B nuana3oHe ot 0 10 65535, BKIFOUUTEIBHO.

3nauenue sub layer exposure duration numer minusl[i] TOJKHO OBITH MEHbBINE WM
paBHO 3HaueHuro sub layer exposure duration demom minusl1[i].

ITepemennast subLayerExposureDuration[i] mis HigestTid, paBHOro i, wusBiekaeTcs
CIeNYIOIUM 00pa3oM:

subLayerExposureDuration][1]

=(sub_layer exposure duration numer minusl[i]

+1) + (sub_layer exposure duration denom minusl[i]

+1)*clockTick.
[00073] Kax MOSICHEHO BBIIIIE, CUHTaKCUUECKHUE napamMeTpbl
sub_layer exposure duration numer minusl[i] U

sub_layer exposure duration denom minusl[i] Takxke MOryT 3aMEHSTbCS TMOCPEICTBOM
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sub_layer exposure duration numer[i] u sub_layer exposure duration denom([i].

[00074] B ppyroMm BapuaHTE OCYIIECTBJICHHUs, KaK IOKa3aHO B Tabmume 22, MOXKHO
3amaBatb mapametp ShutterInterval (T.e. IIUTENPHOCTH  HKCIO3WULUH)  TOCPEACTBOM
CHUHTAKCHUYECKHX 3JIEMEHTOB sil_num_units_in_shutter interval u sii_time scale, rue:

ShutterInterval=sii_num_units_in_shutter interval + sii_time_scale. (13)

Tabmuua 22. Ilpumepnbiii obmen SEI-cooOmeHusiMu Ui CUTHAJM3HPOBAHUS

JJIUTEIbHOCTH SKCIO3UIMHY (MHpOpMaIMy HHTepBasa cpabaThIBaHUs 3aTBOPA)

shutter interval information(payloadSize) { Jeckpunrtop
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 numer]i] u(16)
sub_layer shutter interval denom[i] u(16)
}

Cemanmuka SEI-coobwenuii ¢ ungopmayueii unmepeana cpabamui6anisi 3ameopa

SEl-coobmenne ¢ wuHpopmanmel wuHTEepBana cpabaTbIBaHUS 3aTBOPA YKa3bIBAET
UHTepBa cpabaThIBAHUS 3aTBOpPA Ui aCCOLMHPOBAHHOIO BUACOKOHTEHTA 10 KOAMPOBAHUS U
oTOOpakeHHsl, HATPUMep, AJIST 3aXBAYEHHOTO KaMepoH KOHTEHTa, KOJMYECTBO BPEMEHH, KOTAa
JaTYUK M300paskeHul SKCTIOHUPYETCSI ISl TOTO, 4TOOBI OPMUPOBATH N300paKeHUE.

sii_num_units_in_shutter interval yka3bIBaeT 4MCJIO €IMHHUI[ BPEMEHH CUHXPOCUTHAJA,
paboraromiero Ha wactote sii_time scale I'l, koTopas COOTBETCTBYET OZHOMY MPUPAILIEHHIO
CUeTYMKAa TAKTOB CHHXpPOCHUTHana 3arBopa. HHrepBanm cpabaTbiBaHMs 3aTBOpA, 3aJaHHBIH
nocpenctsoM  mepemeHHoit  ShutterInterval, B enuHMIAX CEKyHI, paBeH YaCTHOMY
sii_num_units_in_shutter interval, nemenHoMy Ha sii_time scale. Hampumep, korma
ShutterInterval pasen 0,04 cekynzbl, sii_time scale moxer Obithb paBern 27000000, wu
sii_num_units_in_shutter interval moxer O0bITh paBeH 1080000.

sii_time scale yka3bpIBaeT YHUCJIO €AUHUL] BPEMEHH, KOTOPbIEC MPOXOAAT 32 OHY CEKYHAY.
Hampumep, cucrema BpeMeHHBIX KOOPIMHAT, KOTOpas H3MEpSeT BpPEeMsi C HCIOJIb30BaHUEM
cuHXpocurHana B 27 MI', umeer sii_time_scale 8 27000000.

Korna 3nauenwue sii_time scale mpesbrmaer 0, 3Hauenue ShutterInterval ykasbiaercs
CIIEYIOIUM 00pa3oM:

ShutterInterval=sii_num_units in_shutter interval + sii_time scale

Wuaue (3navenue sii_time_scale pasuo 0), ShutterInterval nomkeH UHTEpIIPETHPOBATHCS
KaK HEU3BECTHBIN UJIM HEYKa3aHHBIM.

IIpumeuanue 1. 3nauenwe Shutternterval, pasHoe 0, MOXeT yka3bBaTh TO, YTO

ACCOLIMMPOBAHHBIA BUACOKOHTEHT COAEPIKUT KOHTEHT 3aXBaTa 5KPaHA, MALIMHOTE€HEPUPYEMBbIN
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KOHTEHT WJIM APYrOf HE3aXBaTbIBAEMbIN KAMEPON KOHTEHT.

IIpumeuanne 2: 3nadenue ShutterInterval, Oonblne 3HauYe€HUS WHBEPCHUH YaCTOTHI
KOJMPOBAHHBIX M300pa)KeHUH, HHTepBaia KOIUPOBAHHOIO N300paKeHUs, MOXKET YKa3bIBaTh TO,
YTO YacTOTa KOAMPOBAHHBIX H300pa)KEHUH INPEBBIIIAET YACTOTy H300pa’ke€HHM, Ha KOTOPOH
CO37aH aCCOLMMPOBAHHBIM BHMICOKOHTEHT, HAlpuMep, KOIZa 4YacToTa KOIUPOBAHHBIX
u3obpakenuii coctapisier 120 ', u yacToTa N300paskeHHi aCCOLMUPOBAHHOTO BUICOKOHTEHTA
10 KoaupoBaHus M oTtoOpaxkeHust coctasisier 60 I'l. KopmupoBaHHBIH MHTEpBan Ui JTAHHOTO
BpemeHHoro  moxciosi Tid  moxker  ykaswiBatbess — mocpeactBoM  ClockTick  wm
elemental duration in tc minusl[Tid]. Hanpumep, korna fixed pic rate within cvs flag [Tid]
paBeH 1, wuHTepBaN WU300paKE€HUs Uil NAHHOTO BpeMeHHOro monchoss Tid, 3amaHHBINA
nocpencteoM nepemenHoi Picturelnterval[Tid], MoxkeT yka3biBaThCs CIeAYIOIUM 00pPa3oM:

Picturelnterval[ Tid]=ClockTick*(elemental duration in tc minus1[Tid]+1).

fixed_shutter interval within cvs flag, paBnbii 1, yka3piBaeT TO, 4YTO 3HA4YEHHE
ShutterInterval sBnsieTcss WAGHTHYHBIM I BCeX BpeMeHHbIX moxcioeB B CVS;
fixed_shutter interval within _cvs_flag, pasnslii 0, yka3eiBaeT To, uro 3Hadenue ShutterInterval
MOJKET He ObITh UAEHTHYHBIM TSI BCEX BpeMeHHbIX monciioes B CVS.

sub_layer shutter interval numer[i] ykasplBaeT YHCIUTENb, HCIONb3YEMBIH IJISI TOTO,
4yTOOBl M3BJIEKATh WHTEpBa] CpadaTbIBaHUs 3aTBOpa AJSl TMOACIOS, 3aJaHHBIH MOCPEICTBOM
nepemenHoi subLayerShutterInterval[i], B equannax cexynn, korna HighestTid pasen 1.

sub_layer shutter interval denom[i] yka3eiBaeT 3HaMeHaTeNb, UCMOJIB3YEMBIH AJISI TOTO,
4yTOOBl M3BJIEKATh WHTEpBa] CpadaThIBaHUs 3aTBOpa AJSl TMOACIOS, 3aJaHHBIH MOCPEICTBOM
nepemenHoi subLayerShutterInterval[i], B enunnmnax cexynn, korga HighestTid pasen 1.

3nauenue subLayerShutterInterval[i] nms HighestTid, paBHOoro 1, wusBIeKaercs
cnenyromuM obpasom. Korma snauenme fixed shutter interval within cvs flag paBuo 0, u
3HavyeHue sub layer shutter interval denom[i] mpesbimaer O:

subLayerShutterInterval[i]

=ShutterInterval*sub _layer shutter interval numer(i]

+sub layer shutter interval denom[i]

Hnaue (3HayeHMe sub layer shutter interval denom[i] paBHO 0),
subLayerShutterInterval[i] nokeH MHTEPIPETHPOBATHCS KaK HEM3BECTHBIA WMJIM HEYKa3aHHBI.
Korna 3nauenue fixed shutter interval within cvs flag He paBHo O:

subLayerShutterInterval[i]=ShutterInterval.

[00075] B anbTepHATUBHOM BapUaHTE OCYIIECTBJIEHUS, BMECTO HCIIOIb30BAHUS
YHUCIUTENS U 3HAMEHATessl IJisi CUTHAJM3MPOBAHUS HMHTepBaja cpabaThIBaHMSI 3aTBOpA IS
TIOZICJIOs, UCTIONB3YeTCsl OMHO 3Ha4YeHue. [IpuMep Takoro CMHTAaKCHCA MOKA3bIBAETCS B TaOJHULIe
23.

Tabmuua 23. IIpumeprsiii 0Omen SEI-cooOiiennsaMu 71s1 CHTHAIU3UPOBAHUS HHTEPBAa

cpabaTeIBaHUs 3aTBOPA
shutter interval information(payloadSize) { Heckpunrop

sii_num_units_in_shutter interval u(32)
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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 num_units_in_shutter interval[i] u(32)
}
}

Cemanmuka SEI-coobwenuii ¢ unghopmayueit unmepsana cpabamui8aniis 3ameopa

SEl-coobmenne ¢ wuHpopManmell uHTEepBasa CcpabaTbIBaHUS 3aTBOPA YKa3bIBAET
UHTEpBaJl cpabaThIBaHUS 3aTBOpA AJII ACCOLMMPOBAHHOTO BUICOKOHTEHTA 0 KOJUPOBAHUS U
OTOOpaKeHHsI, HATIPUMED, Ui 3aXBAYEHHOTO KaMepol KOHTEHTAa, KOJIMYECTBO BPEMEHH, KOraa
JATYUK M300paskeHUH SKCTIOHUPYETCS ISl TOTO, 4TOOBI GOPMUPOBATH N300paKEHHUE.

sii_num_units_in_shutter yka3plBaeT YHCIO €IUHUI] BPEMEHU CHUHXPOCHTHAJA,
paboraromero Ha dactote sii_time scale I'm, KoTOpasi COOTBETCTBYET OZHOMY MPHUPALICHUIO
CUeTYMKa TAKTOB CHHXPOCHIHajia 3arBopa. MHTepBan cpabaThIBaHUSI 3aTBOpA, 3alaHHBIN
nocpenctsoM mepeMmeHHoi  ShutterInterval, B enuHMIAX CEKyHI, paBeH YaCTHOMY
sii_num_units_in_shutter interval, nemeHHoMy Ha sii_time scale. Hampumep, korma
ShutterInterval pasen 0,04 cekynzbl, sii_time scale moxer Obitb paBern 27000000, wu
sii_num_units_in_shutter interval moxer ObITh paBeH 1080000.

sii_time scale yka3pIBae€T YHUCJIO €AUHUL] BPEMEHH, KOTOPbIE MIPOXOAAT 32 OHY CEKYHAY.
Hanpumep, cuctema BpeMEHHBIX KOOPAMHAT, KOTOpas H3MEpPsSET BpPeMsl C HCIIOJIb30BAaHHEM
cuHxpocurHana B 27 MI', umeer sii_time_scale 8 27000000.

Kornma 3nauenue sii_time scale npesbimaer 0, snadenue ShutterInterval ykaswiBaercs
CIIETYIOLTNM 00pa3oM:

ShutterInterval=sii_num_units in_shutter interval + sii_time scale

Wuaye (3navenue sii_time scale paBuo 0), ShutterInterval nomkeH UHTEPIPETHUPOBATHCS
KaK HEM3BECTHBIN UM HEYKa3aHHBIMN.

IMpumeuanue 1: 3Hauenwe ShutterInterval, paBHoe 0, MOXeT yKa3bBaThb TO, YTO
aCCOLIMMPOBAHHBIA BHIEOKOHTEHT COIEPKHUT KOHTEHT 3aXBaTa 3KpaHa, MALIMHOTCHEPUPYEMbIH
KOHTEHT WJIM APYrOf HE3aXBaTbIBAEMbII KAMEPOI KOHTEHT.

ITpumeuanne 2: 3nadenue ShutterInterval, Oonblne 3HaUYe€HUS] WHBEPCHUH YaCTOTBI
KOZIMPOBAHHBIX W300paKEHUH, HHTEPBaAJIa KOJUPOBAHHOTO N300paKeHHsI, MOXKET YKa3bIBaTh TO,
YTO YacTOTa KOAMPOBAHHBIX HM300paKEHUH NPEBBIIIAET HACTOTY H300pa’ke€HHi, Ha KOTOPOH
CO3JIaH ACCOLMUPOBAHHBIM BUACOKOHTEHT, HANpUMep, KOTAa YacToTa KOJHPOBAHHBIX
n3o0pakennii coctapisier 120 ', u yacToTa n300pa’keHi aCCOLMUPOBAHHOTO BHEOKOHTEHTA
70 KOAMpOBaHUS U oToOpaskeHus coctasysier 60 I'u. MHTEepBan KOAMPOBAHHOTO M300pakeHUs
s jaHHOro BpeMeHHoro mnonciosi Tid mosker ykaseBatbest mocpenctsoM ClockTick u
elemental duration in tc minusl[Tid]. Hampumep, xorna fixed pic rate within cvs flag [Tid]

paBeH 1, wuHTepBa) W300paKE€HUS Ui NAHHOTO BpeMeHHOro moxchos Tid, 3amaHHBIN
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nocpencteoM nepemenHoi Picturelnterval[Tid], Moxer yka3piBaThCs CeqyOIUM 00pa3oM:

Picturelnterval[ Tid]=ClockTick*(elemental duration_in_tc minus1[Tid]+1).

fixed shutter interval within cvs flag, paBnbiii 1, ykaspiBaeT TO, 4YTO 3Ha4YEHHE
ShutterInterval siBasieTcsi WOEHTUYHBIM T BCeX BpeMeHHbIXx moxacioes B CVS;
fixed shutter interval within cvs flag, pasnsiii 0, ykaseiBaeT To, uro 3HaueHue ShutterInterval
MOXKET He ObITh MISHTHYHBIM Ul BCEX BpeMeHHbIX noncioes B CVS.

sub_layer num_units_in_shutter interval[i] yka3piBaeT YHCIO E€IMHUL BPEMEHHU
CHUHXPOCHUTHAJA, paboTaroIero Ha 4acrore sii_time scale I'li, koTopasi COOTBETCTBYET OIHOMY
NPUPAIIEHHUIO CYETYHKA TAKTOB CHHXPOCHIHAJa 3aTBopa. MHTepBan cpabaTbiBaHus 3aTBOpA IS
TIOJICJIOS, 3aIaHHbIN TOCpencTBOM nepeMenHoi sublLayerShutterInterval[i], B equHUIax cekyHn,

xorna HighestTid paBen 1, paBeH uactHomMy sub layer num units in_shutter interval[i],

JIeICHHOMY Ha sii_time_scale.

Korma 3nauenme fixed shutter interval within cvs flag paBHo O, u 3HaueHue
sii_time scale mpesbimaer O, 3Hadenue subLayerShutterInterval[i] yka3biBaercs ciemyrmmm
obpa3om:

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

Wnaue (3Hauenme sii_time scale pasuo 0), subLayerShutterInterval[i] momken
UHTEPIPETUPOBAaTbCA ~ KAaK  HEM3BECTHBIM  WiIM  HeykasaHHbld.  Korma — 3HaueHue
fixed shutter interval within cvs flag He paBHo O:

subLayerShutterInterval[i]=ShutterInterval.

[00076] B Tabnume 24 mnpuBOAUTCS KPaTKOE TMPEACTABICHHE INECTH TOAXOMAOB,
NOsICHEHHBIX B TaOnmuuax 18-23 s npenocrasnenust oomena SEI-coo0meHusiMy, CBsI3aHHOTO €
YTJIOM 3aTBOPA WM JUTUTEBHOCTBIO 3KCITO3ULIIHL.

Tabnmuua 24. Kparkoe mpenctasneHue mnoaxonoB k obOmeny SEI-cooOmenusimu amsi

CUTHAJTM3UPOBAHUS MH(GOPMALIMHU yTJIa 3aTBOPA
Howmep tabmunpr | KiroueBble 371eMEHThI CUTHAJTU3ALUHA U 3aBUCUMOCTH

18 Yron 3arBopa (ot 0 1o 360) nepenaercst sBHO

19 VYron 3arBopa BbIpa)KaeTCsl Kak OTHOLIEHHWE 3HadeHuil Numerator u
Denominator, KoTOpoe IOKHO MAcIITa0UpPOBAThCS IMOCPENCTBOM 360

(monmpasymeBaeTcs 3HaUeHNE TAKTa CHHXPOCUTHAJIA)

20 JITUTENbHOCTD SKCMO3ULIMU NIEPEAAETCA B KAUECTBE OTHOLIEHUS 3HAYEHUM
Numerator u Denominator (mozmpa3yMeBaeTcss 3HAuU€HHE  TaKTa

CHHXPOCHUTHAJIA)

21 JIIUTENbHOCTD SKCIO3ULIMN NIEPEAAETCA B KAUECTBE OTHOLIEHUS 3HAYEHUM
Numerator 1 Denominator; 3Ha4eHHEe TakTa CHHXPOCHTHAIA MEPenaeTcs

SIBHO B KaY€CTBE OTHOLICHUA ABYX 3HAYEHU U

22 Wndopmanus uHTEpBasa cpadaThIBAaHHUS 3aTBOpA MEPENAETCS B KaueCTBE

OTHOLICHUA OBYX 3HAUYEHUN YHCIIO CAUHUI] TAKTOB CHUHXPOCUIHAJA IIPHU
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OKCIIO3ULIMKU U BPEMCHHAsA HIKaJla 3KCIIO3ULIHU. Cas13aHHBIE C noacCIoOEM

BPEMCHA SKCIIO3UIHUU NEPECAAOTCS B KAYCCTBE OTHOLLICHHSA ABYX 3HaYEHHI

23 Wndopmarnuss uHTEepBana cpadaTblBaHUS 3aTBOpPAa WJIH JJHTEIBHOCTb
HKCHO3MLUHU IEPEaroTCs B KaUeCTBE OTHOLICHUS JBYX 3HAYEHUH. YUCIIO
€IMHUI] TaKTOB CHUHXPOCHTHAJA MPU HKCHO3MLUU U BPEMEHHas IIKaja
skcno3unuu. CBsi3aHHbIE € MOJCIOEM BPEMEHA SKCIO3UIMU NePearoTCs B
KauecTBE 4YHCIA EAWHHI TAKTOB CHHXPOCHUTHAJNA IPH 3KCIIO3HLUH B

KaXa0oM I10ACJI0€

Cuenanuszuposanue nepemeHHoON 4acmomol KAOpoe

[00077] Kak mosicheHo B mpensapurenbHOi 3asiBke Ha mateHT (CIIA) 62/883195,
nonaHHoi 06 aBrycra 2019 roma, BO MHOMKECTBE BapHAHTOB MPUMEHEHHs TPeOyeTcsi, 4TOObI
JeKozep MOJJAep:KUBaJl BOCIPOU3BEIEHHE HAa IEePEeMEHHBIX YacToTax KajpoB. Ananrtanus
4aCTOThl KaJIpOB THUIIMYHO COCTABJIsIET YacCTh ONepaLyil B F’MIOTETUUYECKOM OMOPHOM JIeKofepe
(HRD), kax omucano, Hanpumep, B npmioxkeHnu C ccbutouHoro marepuana [2]. B Bapuanre
OCYILECTBIIEHHSI, IPEAJIAraeTCsi CHTHAIN3UPOBAaTh, Yepe3 oomeH SEI-coolmenusiMu uimm npyroe
CPEACTBO, CUHTAKCUYECKUH 3JIEMEHT, 3afarolnuil BpeMs npencrasierns nodbpaxkenus (PPT) B
kauectBe QyHkum cuHxpocursana B 90 k['m. DTo mpexacraBiisieT coOOU ONpeneNeHHbIA THIT
NOBTOPEHMsI HOMHUHAJIBHOTO BpEMEHH BbiBoAa Oydepa nzobpaxkenuit nexkomepa (DPB), kax
ykazano B HRD, Ho Teneps ¢ ucnonb3oanneM TouHocTH ClockTicks B 90 kI'n, kak yka3aHo B
MPEG-2-cucreme. IlpenmymectBo sToro SEI-cooOmeHuns 3akimoyaercs B TOM, YTO a) €CIH
HRD =e npenocrasisercsi, MOXHO no-npexkaeMy ucnonb3osats PPT SEI-coobmenue ns Toro,
4yTOOBI YKa3bIBATh CUHXPOHMU3ALMIO (TAHMHHT) JUId KaKIOrO Kajapa, b) OHO MOXET ymnpoInaTh
TPAHCIISILIMIO CHHXPOHU3ALNH 10 TOTOKY OUTOB M CHHXPOHU3AIIUHU B CUCTEME.

[00078] Tabnuua 25 onuchIBaeT MpUMEp CUHTAKCHCA mpemioskeHHoro PPT-coobuenwst
CUHXPOHHU3AaLMY, KOTOPBII COBHAAAeT C CUHTAKCHUCOM II€PEMEHHONW BPEMEHHOW METKHU
npeacrasienuss (PTS), ucnonezyemoit B MPEG-2-tpancnopruposke (H 222) (ccpuiounbiit
matepuan [4]).

Tabnmuna 25. TlpumepHblii cuHTakcUC JUIsi OOMEHa COOOIIEHHSIMH TIO BPEMEHU

NPEACTaBICHUS N300pAKEHUS

picture presentation time(payloadSize) { Jeckpunrop
PPT u(33)
}

PPT (8pema npeocmasnenus uzobpaxces)

- Bpemena mnpexncraBieHHs TOJDKHBI OBbITh CBSI3aHBI C BPEMEHAMH JEKOAMPOBAHUS
cnenyromuM oopazom: PPT sBnsiercs 33-OMTOBBIM YHCIIOM, KOJUPOBAHHBIM B TPEX OTHAEIBbHBIX
nojsix. OHO ykaseiBaeT BpeMs mnpexacrtaBieHust, tpan(k), B mekomepe CHUCTEMHBIX LEJIEBBIX
O00BEKTOB eUHHIBI K MMpencTaBieHns 3JIeMeHTapHOro notoka n. 3HaueHne PPT ykasbiBaercs B

eIMHULIAX TePUOo/a CUCTEMHOM TAKTOBOHM 4acTOThI, nejeHHOro Ha 300 (4To maer B pe3yJibTare
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90 «lm). Bpemss mpencraBnenns wusoOpakeHus wu3Biekaercss u3 PPT  cormacHo
HIDKETIPUBEICHHOMY YPaBHEHUIO!
PPT (k)=((system_clock frequency* tpnlk) )/300)%2%,

rae tpa(k) siBIsIETCS BpeMeHeM npenctasiaenus eanHulbl Pn(k) npencraBnenus.

bubnuorpaduyeckuii crircok

Kaxxaplii U3 CCBUIOYHBIX MAaTEpPHANIOB, MEPEYUCIEHHBIX B ITaHHOM JOKYMEHTE,
TIOJTHOCTBIO CONIEPIKUTCSI 1O CCHUIKE.

[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, Beirpyskeno 14 mast 2019 roga.

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

IIpumepnas peanuzayusi KOMRILIOMEPHOI CUCTNEMbI

[00079] BapuaHTBI OCYLIECTBIICHHUS] HACTOSIIETO H300PETEHHSI MOTYT PEATH30BBIBATHCS C
MIOMOIIBK) KOMIBIOTEPHOIN CUCTEMBI, CUCTEM, CKOH(UTYPUPOBAHHBIX B 3JIEKTPOHHBIX CXEMax U
KOMITOHEHTaX, yCTpoicTBa Ha wuHTerpanbHbix cxemax (IC), Takoro kak MHKpPOKOHTPOJLIEp,
nporpaMMmupyemMasi  mojb3oBareseM  BeHTwibHas — marpuua  (FPGA) wmm  nmpyroe
KOHpUTYpHpyeMOe WK Tporpammupyemoe Jjorudeckoe ycrpoiictBo (PLD), muckpernsiit
BPEMEHHOH mporeccop win npoueccop uudposeix curHanoB (DSP), cnemmanusuposannas IC
(ASIC), w/unu obopynoBaHusi, KOTOpPOE BKJIIOUaeT B ceds onHy wiu Oojiee TaKUX CHCTEM,
yCTPOHCTB Win KOMNOHeHTOB. Kommbrorep w/uim IC MOryT BBINOJHSTH, YNPABISATH WM
NPUBOAKTH B UCTIOJIHEHUE HHCTPYKLIUH, CBSI3aHHbIE ¢ MACIITAOMPYEMOCTBIO TI0 YaCTOTE KaIpoB,
TaKMe Kak WHCTPYKIMH, OMUCaHHblE B MaHHOM nokymeHre. Kommbrorep w/mnu IC moryr
BBIYHCIIATh JIFOOblE W3 MHOXECTBA MMAapaMeTPOB WJIM 3HAYEHUH, KOTOpPbIE OTHOCSATCS K
MaciiTabupyeMOCTH IO 4YacTOTe KaapoB, OMHCAHHON B JaHHOM JOKyMeHTe. CBsi3aHHbIE C
H300paKEeHUSIMM U BUIE0 BapUAHTHI OCYIIECTBJIEHHS MOTYT PEaJM30BBIBATHCS B allapaTHBIX
CPEenCcTBax, MPOrPaMMHOM OOECleUeHHH, MHKPONPOrPAMMHOM OOECTCUeHUH U Pa3IHMYHBIX
KOMOHWHAIMSIX BBIIIIEO3HAYEHHOTO.

[00080] OmpeneneHHble peamu3aldyd  H300pPETeHUsT COAEPXKAT  KOMITBIOTEPHBIE
NPOIIECCOPBI, KOTOPBIE BBIMIONHAIOT MPOTrPAMMHbBIE HWHCTPYKIIMU, KOTOPbIE HHCTPYKTUPYIOT
MPOLIECCOPaM OCYIIECTBIISATh criocod m3o0perenus. Hanpumep, onua min 6ojee mporeccopos B
aucIUiee, Koiepe, aDOHEHTCKOW MPUCTABKE, TPAHCKOAEPE U T.II. MOTYT PeaU30BbIBAThH CIIOCOODI,
CBsI3aHHBIE C MAaCIITA0OHUPYEMOCTBIO IO YacTOTE KaapOB, KaK OMMCAHO BBILIE, MOCPEICTBOM
BBIMOJIHEHHS IPOTPAMMHBIX HHCTPYKLIUH B 3aTIOMHHAOIIEM YCTPOICTBE MPOrpaMm, JOCTYITHOM
IJIsl TIPOLIECCOPOB. BapuaHThl OCyIIecTBIEHHsT M300pETeHUs] TaKKe€ MOTYT NMPENOCTABISITHCS B

dopMe mporpaMMHOro mponxykra. IIporpaMMHBIA TPOAYKT MOXKET COmep:KaTh JIHOOOi
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JloNroBpeMEHHBIH M MaTepHaJIbHBI HOCHUTENb, KOTOPBIH MEPEeHOCUT HAOOp MAIIMHOYHUTAEMBbIX
CUTHAJIOB, COJEPKalLUX HHCTPYKLUH, KOTOPblE NPHU BBINOJIHEHUU MOCPEACTBOM Mpolieccopa
JAaHHBIX ~MHCTPYKTHPYIOT TPOLECCOPY MAAHHBIX OCYIIECTBJIATH CIMOCO0  HM300peTeHus.
IIporpamMmHbIE IPOAYKTHI COIJIACHO M300PETEHUIO MOTYT UMETh JIOOBIE M3 IIUPOKOTO CIIEKTPa
SHEPrOHE3aBUCUMBIX U MarepHaibHbIX (popm. IIporpamMMHBIf HPOAYKT MOMKET COAEPKaTh,
HarpuMep, (u3MYeckue HOCUTENH, TaKhe KaK MArHUTHbIE HOCHTENIHM XPAaHEHUS JaHHBIX,
BKJIIOHAIOIMEe B ceOs IMOKHE ANUCKETHI, JKECTKUE IHCKH, ONTHYECKHE HOCHUTENN XPaHEHHs
naHHbIX, BKJIOYaromue B cedst CD-ROM, DVD, 3jekTpOHHbIE HOCHTENIH XPAaHEHHs JaHHBIX,
BKrodaromue B cebst ROM, ¢pmm-RAM, u T.n. MammHOYHTaEMble CUTHAJIBI HA MPOrPAMMHOM
NPOAYKTE HEOOS3aTENIbHO MOTYT CKMMAThCS WIH IIH(POBATHCS.

Korpma xoMmoHeHT (Hampumep, MpOTrPaMMHBI MOIYJIb, MPOLIECCOp, Y3€J, YCTPOHMCTBO,
cXeMa M T.J.) YIIOMHMHAEeTCsS BBIIIE, €CJIM HE YKAa3aHO HMHOE, CChUIKA Ha 3TOT KOMIIOHEHT
(BrJTFOYArOIAst B ce0si CChUIKY Ha "CpeACcTBO") MOJKHA HHTEPIPETUPOBATHCS KaK BKITFOYAKOIIAS B
Ka4eCTBE HKBUBAJICHTOB 3TOr0 KOMIIOHEHTA JIFOOOH KOMIIOHEHT, KOTOPBIH BBITIOJHSIET (PYHKIUFO
OMHCAHHOTO KOMITOHEHTa (HarmpuMep, KOTOPBIH sBIseTcs (PYHKIMOHAIBHO 3KBHBAJIEHTHBIM),
BKJIFOUAIOIINIA B ce0s KOMIIOHEHTBI, KOTOpPble HE SIBJISIOTCS CTPYKTYPHO 3KBHUBAJICHTHBIMHU
PACKPBITOH CTPYKTYpe, KOTOpasi BHIMOJIHSAET (PYHKLHIO B MPOMJUTFOCTPUPOBAHHBIX MPUMEPHBIX
BapUAHTaX OCYLIECTBIEHUS N300PETEHUsI.

Ixeusanennul, OONOIHEHUSA, ANLIMEPHAMUBHI, A MAKICE PAZHOE

[00081] B cuny 3TOro OMMCHIBAIOTCS MPUMEPHBbIE BAPUAHTBI OCYLIECTBJICHUs], KOTOPbIE
OTHOCATCS K MacIITaOMPyeMOCTH II0 4acTOTe KaApoB. B BelmIenpuBeneHHOM MOIPOOHOM
ONMCAHWM, BAPUAHTHI OCYLIECTBJEHMs HACTOSIIEro M300pETeHHs ONMHCAHbI CO CCHUIKOH Ha
MHOKECTBO KOHKPETHBIX MOAPOOHOCTEH, KOTOpbleé MOTYT BapbHPOBAThCS B 3aBUCHMOCTH OT
peanmuzanuu. Takum 00pa3oM, €IMHCTBEHHBIM W HMCKIIOUUTEIBHBIM HHAMKATOPOM TOTO, HYTO
npencTaBisier coO0oi M300peTeHne M YTO MOAPAa3yMEBAETCs 3asIBUTENISAIMHU I0J] M300peTeHHEeM,
sBsieTcst Gopmyia n300peTeH sl, KOTOpasi BBITEKAET U3 JAaHHOH 3asBKU, B KOHKPETHOU (opme, B
KOTOpOol paHHasi (Gopmyia u300peTeHHs BBIAETCS, B TOM 4YHCIE BCE MOCIEOYIOIIUE
KOppekTUpoBKU. Bce ompeneneHusi, sSIBHO U3JIOKEHHbIE B JaHHOM JOKYMEHTE IJIsi TEPMUHOB,
COIEpIKALTNXCSl B TaHHOW (popmyIie u300peTeHHs, TOJKHbI AUKTOBATh CMBICH 3TUX TEPMHUHOB
npu HCHONB30BaHUU B (popmyne wn3obperenusi. CrnenoBaTeNbHO, OrpaHHYEHHS, 3JIEMEHTBHI,
CBOWCTBA, MPHU3HAKH, MPEUMYINECTBA WIN aTPUOYTHL, KOTOPBIE HE H3JIOKEHBI SIBHO B (hopmyiie
n300peTeHus], He IOJUKHbI OTPaHUYHMBATH O0BEM NAaHHOW (OPMyJIbI H300peTeHHsT KaKUM-JIHOO
obpazom. CrenoBaTenpHO, MOAPOOHOE OMHMCAHME M YEPTEKU JOJDKHBI PACCMATPHUBATHCS B
WJUTIOCTPATUBHOM, a HE B OTPAHUYUTENIBHOM CMBbICIIE.

IIpunoxenue

3TO NPUIIOKEHHE MPEAOCTABISIET KOMHIO0 TaOIuLbl D.2 1 aCCOIMMPOBAHHYIO CBSI3AHHYIO
¢ pic_struct uapopmauuro u3 crnieuudukannu H 265 (ccpuiounsiii Matepuad [1]).

Tabmuna D.2. UaTepnperanus pic_struct
3HaueHue | YkasbiBaeMoe oroOpaskenue | OrpaHudeHus

n300pakeHust
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0 (IToctpounslit) Kaap field seq flag nomken ObITh paBen O
1 Bepxnee mose field seq flag momxen ObITh paBeH 1
2 Huwxnee none field seq flag nomxken ObiTh paBeH 1
3 Bepxnee mone, nHmkuaee mose, B|field seq flag momken ObiTh paBen O

5TOM NOpPSAAKE

4 Hwxkuee mnone, Bepxnee moune, B|field seq flag nomken Obith paBen O

5TOM TOPSAIKE

5 Bepxnee mone, HwkHee tmone, |field seq flag momken ObiTh paBeH O
NIOBTOPEHHOE BEpXHEE TIOJie, B

3TOM MOPSIKE

6 Hwxuee mone, Bepxuee moue, |field seq flag momken ObiTh paBen O
MOBTOPEHHOE HIDKHEE TIOJie, B

3TOM MOPSIAKE

7 Y aBoeHue Kaapos field seq flag nomxken ObiTh paBen O
fixed pic rate within_cvs flag TOJDKEH

ObITh paBeH |

8 YTpoeHnue kanpos field seq flag nomken ObiTh paBen O
fixed pic rate within cvs flag TOJDKEH

ObITh paBeH |

9 Bepxunee mone, cmapenHoe c |field seq flag nomken ObiTh paBen 1
NPENbIIYIIUM HUXHUM TIOJIEM B

MOPsAAKE BbIBOJA

10 Hwxuee mnone, cnapennoe c|field seq flag nomxken ObiTh paBeH 1
MPEAbIAYIIUM BEPXHUM IOJIEM B

MOpsAAKE BIBOAA

11 Bepxnee mone, cnapennoe co|field seq flag nomxen ObiTh paBen 1
CICAYHOIIUM HWXHHM TIIOJIEM B

TMOpsAAAKE BbIBOAA

12 Hwxuee mnone, cmapenHoe co | field seq flag momxen ObiTh paBen 1
CIIEAYIOIIMM BEPXHUM IIOJIEM B

MOpsAAAKE BbIBOAA

CeManmuxa CUHmMAaKcu4ecko2o snemenma pic_struct
pic_struct ykasbpIBaeT TO, JOJDKHO JHOO HET M300pakeHHe OTOOpaKaThCs B KadeCTBE
KaZpa WJIM B KaueCcTBE OJHOrO WM Ooiee TMoyield, W A1 OTOOpakeHWsl KaapoB, KOraa

fixed pic rate within cvs flag paBen 1, MoxeT yka3plBaTh NEPUOA MOBTOPEHHSI YIBOCHUS WU
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YTPOEHUs KaApOB JJIsl AUCIUIEEB, KOTOPBIE UCIIONB3YIOT (PUKCUPOBAHHBIN HHTEPBAJI OOHOBICHUS
kanpos, paeubiii DpbOutputElementallnterval[n] xak 3amaHo mocpenctBoM ypaBHeHHs: E-73.
Wnrepnperanust pic struct ykasbiBaercs B Tabmuue D.2. 3HadeHust pic struct, KOTopble He
nepeuncisitores B Tabmune D.2, pesepBupyroTcs sl OyAyIlero MCIoNb30BaHMs MOCPEICTBOM
ITU-T|IISO/IEC u He nOMKHBI NPUCYTCTBOBATH B IOTOKAaX OHWTOB, COOTBETCTBYIOLIMX 3STOMN
BEpCHU 5TOH cnenudpukanuu. Jlexoaepr! JOKHBI HTHOPHPOBATH 3ape3ePBUPOBAHHBIC 3HAYECHHSI
pic_struct.

Korna mpucyrcTByer, TpeOOBaHHE COOTBETCTBHSI MOTOKA OMTOB 3aKJIFOYAETCSl B TOM, UTO
3HaYeHHE PiC_Struct JOKHO OrPaHUYMBATBHCS TAKUM 00pa30M, YTO TOUHO OJHO U3 CIEAYIOLINX
YCJIOBHH SIBJISIETCS] ICTUHHBIM:

- 3Hauenue pic_struct paBuo 0, 7 uim 8 st Bcex uzodpaskenuii B CVS.

- 3HaueHue pic_struct paBuo 1,2, 9, 10, 11 unu 12 nys Bcex uzobpaxkenwii B CVS.

- 3HaueHwue pic_struct pasHo 3, 4, 5 wm 6 s Bcex n3odpakernii B CVS.

Korma fixed pic rate within cvs flag paBen 1, yaBOeHHE KaApOB YKa3bIBAETCS
MOCPENCTBOM pic_struct, paBHOrO 7, YTO YKa3bIBAET TO, YTO KaJp AOJDKEH OTOOpakaThCsl IBa
pa3a TOCNENOBaTENIbHO HAa JUCIUIESX C HMHTEPBAJOM OOHOBJIEHUS KaJpOB, pPaBHBIM
DpbOutputElementalInterval[n] xak 3amano nocpenacTsom ypaBHeHust E-73, u yTpoeHne Kaapos
YKa3bIBAE€TCSl TOCPENCTBOM piC_struct, paBHOrO 8, YTO yKasblBa€T TO, YTO KaJp OJDKEH
oroOpaxkaTbCsl TPH pasa IMOCIENOBATENbHO HAa JUCIUIESX C WHTEPBAJOM OOHOBIEHHS KaJpoOB,
pasubiM DpbOutputElementallnterval[n] kak 3agano mocpeacrsom ypaBHenus E-73.

ITpumeuanue 3: YaBoeHHe KaJpoOB MOKET MCIIOIB30BAThCA IS TOTO, YTOOBI YIPOLIATh
oroOpakeHHe, HalpuMep, BUAEO C MOCTPOUYHBIM cKaHMpoBaHueM mpu 25 I'm Ha gucriee ¢
MIOCTPOYHBIM ckaHupoBaHueM npu 50 I' mm BUaeo ¢ nocTpodyHbIM ckaHupoBaHueM npu 30 I'ig
Ha JUCIUIee ¢ MOCTPOYHBbIM ckaHupoBanueM npu 60 I'u. Mcnonp3oBanue ynBOeHUs KaapoOB U
yTPOEHHs KaapoB B IEPEMEHHOW KOMOWHAIMM JUIi KaXAOTO BTOPOTO Kaapa MOXKeT
UCTIONB30BAThCSl Ui TOTO, YTOOBI YHpPOINATh OTOOpakKeHHWE BHUAEO C TMOCTPOYHBIM
CKaHMpoBaHHUeM npu 24 ' Ha AuUcCIIIee C NOCTPOUHBIM CKaHUpoBaHueM npu 60 I'm.

HomuHanbHbIE MECTOMOJIOKEHUS] BEPTUKAIBHOH W TOPH3OHTAJIBHOW JUCKPETHU3ALUH
BBIOOPOK B BEPXHHMX M HIDKHHUX MOJSIX Uit GopMaToB curHajia usetHoctd 4:2:0, 4:2:2 u 4:4:4
nokaszansl Ha ¢ur D.1, pur. D.2 u ¢ur. D.3, coorBeTCTBEHHO.

HNHnukaropbl accoMUpoBaHus it moyiel (pic_struct, paBHbIX 9-12) mpemnocTaBisIFOT
MOJCKAa3KH, YTOOBI ACCOLMUPOBATH IMMOJSI KOMIUIEMEHTApHOW YETHOCTH BMECTE B KAdeCTBE
KaapoB. YeTHOCTDb MOt MOXKET OBbITh BEPXHEH WJIM HIDKHEH, M YeTHOCTh ABYX IOJEH CUHUTAETCS
KOMILIEMEHTaPHOM, KOT/Ia YETHOCTh OJHOTO TIOJS SIBJIIETCS] BEPXHEH, a YeTHOCTh IPYroro Mot
SIBJIIETCS] HUKHEM.

Korpa frame field info present flag pasen 1, TpeGoBaHHe COOTBETCTBUS MOTOKAa OUTOB
3aKJIFOYAETCS B TOM, YTO JJOJDKHBI IIPUMEHSTHCS] OTPAHIUYEHHS, YKa3bIBA€MbIE B TPETHEM CTOJIOIE
Tabmuier D.2.

ITpumeuanue 4: Korma frame field info present flag pasen O, To BO MHOrHX ciydasix,

3HAQUCHUA MO YMOJIMaHUKO MOIyT JIOTUYCCKHW BBIBOAUTHCA HWJIIM YKa3bIBATHCA TMMOCPEACTBOM
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apyroro cpencrea. IIpu OTCYTCTBUU APYrUX HHAUKATOPOB HAMEYEHHOIO THUIIA OTOOpPaKEHUS
n300pakeHMs], IEKONEp MOJKEeH JIOTHYECKH BBIBOJUTH 3HAUEHHUE pic_struct kak paBHoe 0, korga
frame field info present flag pasen O.

ITonoxxenne 1. Cnoco0 nexkoaupoBaHUS KOAMPOBAHHOTO IOTOKAa OHTOB BHIEO Ha
NEePeMEHHbIX YaCTOTaX KaJpOB W MpPHU MEPEMEHHBbIX YIJax 3aTBOpa, HPH 3TOM CHOcod
OCYIIECTBJISIETCS TOCPEICTBOM IPOLIECCOpPa U COAEPIKUT HTAlbl, HA KOTOPBIX:

NPUHUMAIOT KOAMPOBAHHBIA MOTOK OWTOB, COAEp Al KOAWPOBAHHBIE BUICOKAIPHI,
Ipu 3TOM OJWH WA 60.}166 KOOUPOBAHHBIX KaAPOB 3aKOOUPOBAHbI Ha nepBoﬁ qaCTOTE KaaApOB U
IIPU TIEPBOM YTJIe 3aTBOPA,

NPUHUMAIOT MEPBBIH (JIar, yKa3bIBAIOUINIA MPUCYTCTBUE TPYIIITBI KOAHPOBAHHBIX KaJPOB,
KOTOPBIE JOJDKHBI IEKOAMPOBATHCS HA BTOPOH YaCcTOTE KaAPOB U IIPU BTOPOM YTJIE 3aTBOPA,;

OCYIIECTBIISIFOT JOCTYI M3 KOAHMPOBAHHOTO TOTOKA OMTOB K 3HAYEHHUSIM BTOPOH YaCTOTHI
KaJpOB U BTOPOTrO yIJja 3aTBOpa Il TOU IPyIIbl KOAUPOBAHHBIX KaApPOB, U

(OpMHUPYIOT AEKOAMPOBAHHBIE KAAPbl HA BTOPOH YaCTOTE KAaJPOB U IMPH BTOPOM YIJie
3aTBOpPAa HAa OCHOBE YMNOMSIHYTOW IPyNIbl KOAUPOBAHHBIX KagpOB, MEPBON 4YaCTOTHI KaJpOB,
NIEPBOTO yTJia 3aTBOPA, BTOPOI YaCTOTHI KaIPOB U BTOPOTO YIJIa 3aTBOPA.

ITonoxxenne 2. Cmocod cormacHo Ilonoxenmto 1, B KOTOPOM  YIOMSIHYTOE
¢dopmMupoBaHHE NEKOJUPOBAHHBIX KaJpOB HAa BTOPOH YacTOTE KaApOB M NPU BTOPOM YIJie
3aTBOpPA COAEPIKUT 3TAITbl, HA KOTOPBIX:

OEKOOMPYIOT KKABIH Kaap B YHOMSHYTOM TpymIe KOAWPOBAHHBIX KaIpoOB, UYTOOBI
copMHpOBATH TPYIIY AEKOAHUPOBAHHBIX KaJpPOB; U

KOMOuHHpPY0T N KaapoB B 3TOH TIpynme JAEKOAMPOBAHHBIX KaJApPOB, YTOOBI
copMHpOBATh BBIXOAHOHN KaJp HAa BTOPOH YacTOTe KaJpOB U IPU BTOPOM YIJIE 3aTBOPA, NPUIEM

N=(target _shutter angle/orig_shutter angle)*(original frame rate/target frame rate),
rae target shutter angle oOo3Hauaer BTOpOW yroj 3arBopa, orig shutter angle obo3navaer
nmepBbId  yroj 3arBopa, original frame rate o0Oo3Hayaer TmEpPBYHO YacTOTy KaapoB, W
target frame rate o603Ha4YaeT BTOPYIO YaCTOTY KaJpPOB.

[Monoxenne 3. Crnocod cornacHo [TonoskeHuro 1, JONOJHUTEIBHO COAEPIKAILIMN STATIbI,
Ha KOTOPBIX:

OCYIIECTBISIFOT AOCTYI W3 KOAUPOBAHHOTO TNOTOKa OWTOB K NEPBOMY 3HAYECHHUIO
napamerpa Uil TPETheH 4YacTOThI KapOB U KO BTOPOMY 3HAYEHHUIO MapaMeTpa JJIsl TPEThEro yria
3aTBOpa AJi1 BTOPOM TIpPYNIBbI KOJAUPOBAHHBIX KaApOB, NPH 3TOM TPETbs 4YacTOTa KaapOB
OTJIMYAETCs OT BTOPOH YaCTOTHI KaApPOB; U

(OpMHPYIOT NEKOTUPOBAHHBIE KaIpbl HA TPETbEH YaCTOTE KAAPOB MU MPH TPETHEM YIJie
3aTBOPa Ha OCHOBE BTOPOW I'PYIIBI KOJUPOBAHHBIX KaApPOB, NEPBOM 4aCTOThI KaApPOB, NEPBOTO
yTJja 3aTBOPA, TPETbEH YaCTOThI KaAPOB U TPETHETO yIia 3aTBOPA.

ITonoxxenne 4. Crnocod cornacHo ITonoskeHuro 2, B KOTOPOM IepBasi 4acTOTa KaJIpoB
cocrasysier 120 kagpos/c, u mepBbIi yro 3arBopa coctasisier 360 rpaxycos.

ITonosxxenne 5. Crocod cornacHo [TonokeHuto 2, JOMOTHUTENBHO COAEPKALIUM 3Tall, Ha

KOTOPOM OCYINECTBJSIFOT JOCTYH B KOIWPOBAHHOM IOTOKE OMTOB BUIEO K 3HAYCHUIO WHAEKCA
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(a3pl 1eKOANPOBAHUS, IPU 3TOM 3HAYEHHE WHAEKCA (Pa3bl JEKOAUPOBAHUS YKA3bIBAET TO, KaKas
rpymnmna u3 N KaapoB B J€KOJUPOBAHHBIX Kaapax AOJKHbI KOMOMHHPOBATHCS BMECTE.

ITonoxxenne 6. Cnocob cormacHo IlonoxkeHuio 5, B KOTOPOM JUIsi NEPBOM HYaCTOTHI
kanapoB B 120 kamgpoB/c W mepBoro yria 3atBopa B 360 rpaaycoB 3HaueHue HHAEKca (asbl
JIEKOMPOBAHUS YKa3blBae€T HHIEKC Kaapa B HaOOpe IOC/IeAOBATENbHBIX KaJIpOB, MMEIOLINX
3HavyeHust uaaekca ot 0 no (n_frames max-1), mpu 3Tom

n_frames max=120/target frame rate,

W 3HaueHHe uHaekca ¢a3pl AeKOAUPOBaHUs cocTaBysieT Mexnay O un_frames max-n_frames, rae
n_frames=target shutter angle/(3*target frame rate).

[Tonoxxenne 7. Cnoco0 neKOAMpPOBaHUS KOAMPOBAHHOTO MOTOKAa OHTOB BHIEO HA
NEPEMEHHBIX YacTOTaX KaJApPOB W TNPU NEPEMEHHBIX VIJax 3aTBOpa, NPH 3TOM CIOCOO
OCYIIECTBJISIETCS IOCPENCTBOM MPOLIECCOPa U COAEPKUT 3TaIlbl, HA KOTOPBIX:

NPUHAMAIOT KOJHPOBAHHBIA TMMOTOK OWTOB, COXEpKAIIMH TPYIIBl  KOJHUPOBAHHBIX
BU/ICOKQ/IPOB, TPH 3TOM BC€ KOAMPOBAHHBIC BHIEOKAAPbl B KOJUPOBAHHOM IIOTOKE OHTOB
3aKO/AUPOBaHbI Ha MEPBOM HaCTOTE KAAPOB;

NPUHUMAIOT YHCII0 N KOMOMHUPOBAHHBIX KaJPOB,;

NPUHUMAOT 3HAYEeHHUE JUTsl 0a30BOM YaCTOTHI KAAPOB;

OCYIIECTBJISAIOT AOCTYM K rpymnme u3 N MocieAoBaTeIbHbIX KOAUPOBAHHBIX KaJIpoB, NpU
5TOM 1-bIii KOJUPOBAHHBIN Kaap B rpymnme u3 N MMociieoBaTeNbHbIX KOIUPOBAHHBIX KaJApPOB, IAe
i=1, 2,..., N, npencrasisieT cpeaHee BILIOTh OO 1 BXOIHBIX BHUAEOKAIPOB, 3aKOAUPOBAHHBIX B
Kozepe Ha 0a30BOM 4ACTOTE KaJPOB M IPH 1-OM yIJIe 3aTBOPA, HA OCHOBE IEPBOTrO yIjia 3aTBOpa
U NIEPBOM 4aCTOThBI KaAPOB,;

OCYILIECTBJSIOT AOCTYI M3 KOAMPOBAHHOTO IOTOKA OWTOB HIJIM U3 IOJB30BATEIBCKOTO
BBOAA K 3HAQYE€HUsM BTOPOM 4YaCTOTHI KaJpPOB W BTOPOrO yria 3aTBOpa, A JEKOAUPOBAHUS
rpynnsl u3 N MOCIeI0BaTeNbHBIX KOAUPOBAHHBIX KaApOB HAa BTOPOH 4acTOTE€ KaApOB U IPH
BTOPOM VTJI€ 3aTBOPA; U

(OPMHUPYIOT AEKOAMPOBAHHBIE KAAPbl HA BTOPOM 4aCTOTE KAaJPOB U MPH BTOPOM YTIJie
3aTBOpa Ha OCHOBe rpymIibl U3 N MOCIeA0BaTeIbHBIX KOAUPOBAHHBIX KaJpPOB, MEPBON YaCTOTHI
KaJ[pOB, IEPBOrO yIJia 3aTBOPA, BTOPOI YaCTOThI KaAPOB M BTOPOI'O yIJa 3aTBOpa.

ITonoxxenne 8. Cmocod cormacHo Ilonoxkenwnto 7, B KOTOPOM  YIOMSIHYTOE
¢opMHupOBaHHE NEKOJUPOBAHHBIX KaIpOB HA BTOPOH YacTOTE KAApOB W NPU BTOPOM YIJie
3aTBOpA COAEPIKUT STAIbl, HA KOTOPbIX:

JIEKOAUPYIOT KaXkIbIi kaap B rpymnmne u3 N MociefoBaTeIbHbIX KOAUPOBAHHBIX KaApOB,
9yT00BI chopMupoBaTh rpymmy u3 N IeKOAUPOBAHHBIX KaPOB; U

(OpMHPYIOT BBIXOAHOH KaJp HA BTOPOH YACTOTE KaAPOB M NPU BTOPOM YIJIE 3aTBOPA HA
OCHOBe rpynmnbl U3 N [€KOAUPOBAHHBIX KaJpOB, BTOPOHl 4HacTOThI KaApOB M BTOPOro yria
3aTBOpA.

ITonoxxenne 9. Cnocob cormacuo IlonoskeHuro 8, B KOTOPOM KOrja BTOpasl 4acTOTa
KaZpoB paBHa 0a30BOH 4YacTOTE KaApPOB, AEKOJUPOBAHHBIM 1-bIi Kaap B rpymme u3 N

MOCJIEIOBATEIbHBIX KOAUPOBAHHBIX KaJpPOB COOTBETCTBYET BBIXOJHOMY Kaapy Ha BTOpPOH
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94acTOTe KaJAPOB U NPHU 3HAUEHHUH yTJIa 3aTBOPA, 3alaHHOM rocpeacTsoM SA(1), mpudem

SA(1)=orig_shutter angle*i*(target frame rate/original frame rate),
rne orig_shutter angle oOo3Hawaer mepBbIi yroa 3artBopa, original frame rate obo3nauaer
MEPBYIO YaCTOTY KanpoB, target frame rate oOo3Ha4aeT BTOPYIO 4acToTy Kaapos, ui=1,2,..., N.

ITonoxenne 10. Crnocod cormacHo ITonokeHu:o 9, B KOTOPOM IEpPBBbIH yroj 3aTBOpa
coctaBisieT 360 rpaaycoB, mepBasi 4acToTa KaapoB cocrasisier 120 kagpos/c, N=5, u 6azoBas
YaCTOTa KaAPOB COCTABIsIET 24 Kazapa/c.

IMonoxxenne 11. Cnocob cormacHo IlonoskeHuto 7, B KOTOPOM KOT/Ia BTOpasi 4acTOTa
KaJpOB OTJIMYAeTCss OT 0a30BOM HACTOTHI KaIpoOB, YIOMSIHYTOe (HOPMHUPOBAHHE BBIXOTHOIO
KaJjpa Ha BTOPOH YaCTOTE KaJIPOB U MPHU BTOPOM YTJI€ 3aTBOPA COAEPIKUT TAIbI, HA KOTOPBIX:

BBIYHUCIISTFOT JUIsI THIIOTETUYECKOTO KoZiepa BXOIHOW HAOOp COOTBETCTBYIOLIMX BXOIHBIX
KaJpOB Ha MEPBOI YaCTOTE KaapOB U MPH IMEPBOM YIJIe 3aTBOPA, KOTOPBIE PU KOMOWHUPOBAHUN
(OpMHPYIOT BBIXOJHOW Kaap Ha BTOPOH 4aCTOTE KaJAPOB U IPH BTOPOM YTJIe 3aTBOPA,;

AEKOOUPYIOT KKABIH Kaap B rpymme u3 N IMOCIeA0BaTebHBIX KOJUPOBAHHBIX KaIpPOB,
9T00BI chopMupoBaTh rpymy u3 N IeKOAUPOBAHHBIX KaIPOB;

BBIUHMCIISIOT BBIXOIHOH Habop kaapoB B rpymme u3 N IeKOJUPOBAHHBIX KaJpOB,
KOTOpBIE, KOrZla OHH KOMOHMHHPYIOTCS BMeCTe, (POPMHPYIOT BBIBOZA, KOTOPBII COBIANAET C
BbIBOZIOM,  C(OPMHPOBAHHBIM  TIOCPEACTBOM  KOMOWHHpPOBaHHMS  BXOZHOro  Habopa
COOTBETCTBYIOLIMX BXOIHBIX KaAPOB; U

(GopMHPYIOT BBIXOAHOH Kaap Ha OCHOBE BBIXOJHOrO Habopa KaapoB B rpymme u3 N
JIEKOIMPOBAHHBIX KaJpOB.

ITonoxxenne 12. CnocoO cormacHo Ilonoxenuto 11, B KOTOPOM IJIs1 BTOPOH HacTOTHI
KaJpoOB M BTOPOrO yIjia 3aTBOPa BBIXOAHOH HaOOp wu3BJIeKaeTcss W3 TaOJMIBl TOWCKA,
copMupOBaHHON HAa OCHOBE MEPBOM YaCTOThHI KaJApOB, MEPBOrO yria 3arBopa M uucia N
KOMOMHHPOBAHHBIX KaJpOB.

ITonoxxenne 13. Cniocob cornmacuo ITonoxeHuro 8, B KOTOPOM MO MEHbILIEH Mepe OIuH
Kaap B rpymme u3 N MOCIeAOBaTEeNbHBIX KOJHMPOBAHHBIX KaApPOB ACCOLMHUPOBAH C IMEPBBIM
BpEeMEHHBIM HeHTUUKaOHHBIM (ID) HOMepoMm, H, o MEeHbLIeH Mepe, BTOPOH Kaap B rpymme
u3 N TOCienoBaTeNIbHBIX KOIMPOBAHHBIX KaJpPOB ACCOLUMPOBAH CO BTOPHIM BPEMEHHBIM
UICHTU(QHUKALMOHHBIM HOMEPOM, M VIOMSHYTOE JE€KOAWPOBAHUE JOTOJIHUTEIBHO COAEPIKUT
3Tarbl, HA KOTOPBIX:

OCYIIECTBIISIFOT IOCTYTI K BBIXOAHOMY BPEMEHHOMY MACHTU(UKALIOHHOMY HOMEpY;

AEKOOMPYIOT U3 Tpymmbl U3 N MOCIEeNOBATENbHBIX KOIUPOBAHHBIX KaJIPOB TOJBKO KaJphI
C BPEMEHHBIM HIEHTH(UKAIMOHHBIM HOMEPOM, COBIIQJAIOLUINM C BBIXOAHBIM BPEMEHHBIM
UICHTH(PUKALMOHHBIM HOMEPOM.

ITonoxxenne 14. JIOArOBpEeMEHHBINH NPOLECCOPHOUUTAEMBI HOCHUTENb [OAaHHBIX, Ha
KOTOPOM  COXpaHEHa CTPYKTypa KOJUPOBAHHOTO BHIEOINOTOKA, NPUYEM CTPYKTypa
KOZIMPOBAHHOTO BUJIEOTIOTOKA COAEPIKHT:

CeKIIMI0O KOAMPOBAHHBIX HM300paXXCHUH, BKJIIOYAIOINYI0 B ce0s  KOOUPOBAaHUE

noCJaeaoBaTCIbHOCTHU BI/I)IeOI/I306pa)KeHI/II\/'I; u
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CEeKIIMIO CUTHATM3ALMHY, BKIIOYAIOIIYIO B €051 KOMUPOBAHHUE CIEAYIOLIETO:

¢ar mepBoro yria 3aTBopa, KOTOPBIA YKa3bIBAET TO, SIBJISETCS WIM HET MHPOpMAaLUsA
yria 3atBopa (UKCHUPOBAHHON IJIs1 BCEX BPEMEHHBIX IIOJICIOEB B CEKIMU KOIUPOBAHHBIX
n300pakKeHui; u

ecnu (uar mepBOro yria 3aTBOpa YKas3blBaeT TO, YTO HH(pOpMaLus yria 3aTBOpa
ABJsieTCs] (PUKCHPOBAHHOH, TO CEKIMs CUTHAJIW3ALMU BKJIKOYaeT B cebsd  3Ha4YeHue
¢ukcupoBaHHOrO  yryia  3arBopa i1 OTOOpakeHWsl  JEKOAMPOBAHHOW  BEPCUH
NOCJIEIOBATEIbBHOCTH ~ BUIEOM300paKEHUH Il BCEX BPEMEHHBIX TMOJACIOEB B  CEKLHUHU
KOIMPOBAHHBIX M300pKEHWH C HMCIOJb30BAHMEM 3HAaueHHsi (PUKCUPOBAHHOIO yIJia 3aTBOPA,
uHaue

CEeKIIHsI CHTHAJIM3ALMH BKJIIOYaeT B ce0s MAaCCHB 3HAYEHHH yrijia 3aTBOpA JJIsl MOZICIOS,
IIPU 3TOM JJIs1 KQXKAOI0 U3 BPEMEHHBIX MOJCJIOEB 3HAYEHNE B MAaCCUBE 3HAYEHUN yria 3aTBopa
IUISL TIOZICJIOST YKA3bIBAET COOTBETCTBYIOIIMI yTOJI 3aTBOPA JJIsi OTOOpPasKeHHs TEKOAUPOBAHHON
BEPCUH BPEMEHHOTO IO/ICIIOS TOCIEIOBATENIbHOCTH BUICON300paKeHNH.

ITonoxxenne 15. JIonroBpeMeHHBIN NPOLECCOPHOUUTAEMBI HOCUTEND AAHHBIX COTJIACHO
ITonoxxennto 14, B KOTOPOM CEKLHMS CHUTHAJIM3ALWK JONOJHHUTENBHO BKJIIOUaeT B cebs
KOAUPOBAHME 3HAYEHHMs IOBTOPEHMs] KaApOB, YKAa3bIBAKOLIErO0 4YHMCJIO pa3, Koraa
IEKOOMPOBAHHOE HM300paKEHWE B  TOCIENOBATENIbHOCTH  BHAEOM300PAKEHUH  JTOJDKHO
MIOCJIEIOBATENBHO OTOOPaKaThCsL.

ITonoxxenue 16. 1onroBpeMeHHBIN NMPOLECCOPHOUUTAEMBIM HOCUTENb JAHHBIX COIJIACHO
ITonoxxenmo 14, B KOTOPOM CEKLHS CHUTHAIM3ALUK JONOJHUTENBHO BKIIOUaeT B ceds
KOAMPOBaHME 3HAYEHUs num_units in_tick, yKa3pIBAIOLIEro YHCIO €IWHUL BPEMEHH
CHHXPOCHUTHAJIA, padOTAIOIIEro Ha YaCTOTe 3HAYEeHUs time_scale, yKa3bIBAIOIIEro YUCIIO €AHHHIL
BPEMEHH, KOTOpBIE MPOXOAAT 32 OHY CEKYHAY, M KOAUPOBaHHE 3HaUeHus time scale, mpu 3ToM
3Ha4eHUs num_units in tick u time scale HCHONB3YIOTCS AEKONEPOM Ui PEryJUpOBAHUS
TIOBTOPEHHSI KaIPOB W/HJTH JUTUTEIbHOCTH BO BPEMsi BOCIIPOU3BEEHHS HA TIOKAAPOBOW OCHOBE.

ITonoxxenue 17. JlonroBpeMeHHBIN MPOLECCOPHOUUTAEMBI HOCUTEND JaHHBIX COTJIACHO
IMonoxenusim 14, 15 unm 16, B KOTOPOM CEKLMsI CUTHATU3AMKA CONEPIKUT CEKLIUIO COOOIIEeHUs
nonojHUTebHOU ynyumaromei wHdopmanuu (SEI) wnu cekimio coobmeHus: nHGOpMaLUU
npumenumoctH Buneo (VUI).

ITonoxxenne 18. JlOArOBpeMEHHBIN MPOLIECCOPHOUUTAEMBI HOCHUTENb [AaHHBIX, Ha
KOTOPOM COXpPaHE€Ha CTPYKTypa KOAUPOBAHHOTO BHJEONOTOKA, MpUYEM CTPYKTypa
KOAVPOBAHHOI'O BUAEONOTOKA COAEPIKUT:

CeKIIMI0 KOAMPOBAHHBIX HM300paXCHUH, BKJIIOYAOINYI0 B ce0s KOOUPOBAHUE
NIOCJIEIOBATENbHOCTH BUIEON300PaKEHNH; 1

CEeKIIMIO CUTHATIM3ALMH, BKJIIOYAIOIIYIO B €051 KOMUPOBAHHUE CIEAYIOIIETO:

¢ar mepBoro yria 3aTBopa, KOTOPBIA YKa3bIBAET TO, SIBJISETCS WIM HET MHPOpMAaLus
yriaa 3atBopa (UKCHUPOBAHHON IJIsi BCEX BPEMEHHBIX IIOJICIOEB B CEKIHMU KOIUPOBAHHBIX
n300paKeHHi; U

ecnu (uar mepBOro yria 3aTBOpa YKas3blBaeT TO, YTO HH(pOpMaLus yria 3aTBOpa
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ABJIIETCS (PUKCHPOBAHHOW, TO CEKIMSl CUTHAJIM3ALUK BKJIIOYAET B ceOsl 3HAUEHHE YHCIIHTEJS
(UKCHPOBAHHOIO yIja 3aTBOpa W 3HAUEHHE 3HAMEHATeNs (PUKCHPOBAHHOTO YIJIa 3aTBOpA JJIS
OoTOOpa)KeHMsI JeKOAMPOBAHHONW BEPCHM TOCJEAOBATENIPHOCTH BUAECOM300PAXKEHUH UIsl BCEX
BPEMEHHBIX TIIOZICJIOEB B CEKLUH KOJUPOBAHHBIX H300paKEHUH € HCHOJIb30BAHUEM
(UKCHPOBAHHOTO YIJIa 3aTBOPA HA OCHOBE 3HAUEHMs YUCIUTENS (PUKCHPOBAHHOIO yIila 3aTBOpa
Y 3HA4YEHUs 3HAaMeHaTels1 GUKCUPOBAHHOI'O yIJIa 3aTBOpPA, MHAYE

CEeKLIMsl CUTHAJIN3ALMY BKJIFOUAeT B ce0sl MAaCCUB 3HAYEHUH YMCIUTENS yIjia 3aTBOpa AJIs
MOZCJIOSN M MACCUB 3HAUYEHUN 3HAMEHATeNs yIyla 3aTBOpa AJIs MOACHOs, IMPU 3TOM KaKIOe W3
3HAYEHUN YUCIUTENs yIJla 3aTBOpa IJIs MOJACJOS M 3HAYEHMI 3HaAMEHaTeNs yrjla 3aTBopa JUis
MOJCJIOST TIPUMEHSETCs, YTOOBI BBIYHMCISTH COOTBETCTBYIOIIMH Yrojl 3aTBOpa MONACIOS MAJIst
oTOOpaKeHHsI ~ JIeKONMPOBAHHOW BEPCUHM  BPEMEHHOrO  MONCIOS  MOCJIENOBATENIbHOCTH
BUIEOU300paKEHUI.

ITonoxxenne 19. JloAroBpeMeHHBIH NPOLECCOPHOUUTAEMBIN HOCHUTENb [JAaHHBIX, Ha
KOTOPOM COXpPaHEHa CTPYKTypa KOAUPOBAHHOIO BHJEONOTOKA, MpUYEM CTPYKTypa
KOAWUPOBAHHOI'O BUAEONOTOKA COAEPIKUT:

CeKIIMI0 KOAMPOBAHHBIX HM300paXCHUH, BKJIIOYAOIIYI0 B ce0s  KOOUPOBAHUE
NIOCJIEIOBATENbHOCTH BUIEON300PaKEHNH; 1

CEeKIIMIO CUTHAIM3ALMH, BKJIIOYAIOIIYIO B C€0s1 KOMUPOBAHHUE CIEAYIOLIETO:

¢ar mepBOH IIMTENBHOCTH SKCIO3HMLINHN, KOTOPBIH YKAa3bIBAE€T TO, SBISETCS WM HET
UHpOpPMaLIUS JUIUTENBHOCTH 3KCIO3UIUHN (PUKCHPOBAHHOM JIJIsI BCEX BPEMEHHBIX MOJCIIOEB B
CEeKIINH KOAMPOBAHHBIX N300pakeHuil; U

ecnu (aar mNepBOl ANUTENBbHOCTH 3KCIO3UILUM YKa3blBae€T TO, 4YTO HH(POpMAaLus
JUTUTENBHOCTH SKCIIO3ULMU SBJIAETCS (PUKCUPOBAHHOW, TO CEKLMs CUTHAJIN3ALMK BKJIIOYAET B
ce0s1 3HaYeHHWE YUCIUTENs (UKCUPOBAHHON JUIMTENPHOCTH OKCIIO3MLMK M 3HAYEHHE
3HaMeHaTelNs] (PUKCUPOBAHHOM JUTUTEIBHOCTH 3KCIIO3ULIUH JUI OTOOpaKeHUs AEKOIUPOBAHHON
BEPCUU TOCIENOBATEIPHOCTH BUIEOM300pAKEHUI IJI1 BCEX BPEMEHHBIX MOJCIOEB B CEKLUHU
KOIMUPOBAHHBIX M300paKEHUN C MCIMOJb30BaHHEM (DMKCHUPOBAHHOW JIMTEBHOCTH SKCIO3HIIMU
HAa OCHOBE 3HAYEHUs YHCIUTENIS] (PUKCHMPOBAHHOW JJIMTENBHOCTH SKCIO3WUIMU U 3HAYEHUS
3HaMeHaTelsl PUKCHPOBAHHOM AITUTENIbHOCTH SKCIIO3ULINU, HHAYE

CEeKIIMsI CHTHAJIM3ALMH BKJIIOYaeT B ceOs MACCHB 3HAYEHWUH YHCIHUTENS JJIMTEIbHOCTH
3KCHO3ULUHU B MTOACIOE U MAaCCUB 3HAYEHUI 3HAMEHATENs AJIUTENbHOCTH 3KCIIO3ULIUU B MOJCJIOE,
IIPU 3TOM KaXA0€ U3 3HAYECHHUN YUCIUTENS JJIUTEIBHOCTH SKCIO3ULUHN B MOACIIOE U 3HAYEHUN
3HAMEHATENsl JUINTEJIBHOCTH 3KCHO3ULUH B IIONACIOE TNPUMEHSETCS, YTOOBI BBIYUCIATH
COOTBETCTBYIOLIYIO JUIUTEIbHOCTh SKCIO3HULUU B TIOACIOE Al OTOOpakeHHs 1eKOAUPOBAHHON
BEPCUH BPEMEHHOTO ITO/ICIIOS TIOCIIEI0BATENbHOCTH BUICON300paKeHNH.

ITonoxenue 20. JIoNrOBpEMEHHBIN MPOLIECCOPHOUNUTAEMBIN HOCUTENDb JAHHBIX COTJIACHO
Ilonoxxenuro 19, B KOTOPOM CEKLMs CUTHAIW3ALUM AONOJHUTENBHO COAEPKUT MapaMeTphl
CUTHAJIM3ALUH, YTOOBI ONPEAETISTh 3HAUSHNE TaAKTa CHHXPOCUTHAA.

ITonoxenue 21. JIoNrOBpeMEHHBIN NPOLIECCOPHOUNTAEMBIN HOCUTENb JAHHBIX COTJIACHO

ITonoxenuro 20, B KOTOPOM MapamMeTpbl CUTHAIW3ALMU [JIs1 ONpPENEEHUs 3HAYEHUsI TaKTa
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CHUHXPOCHUTHAJA COAEPIKAT MEPBBIA MapaMeTp Ha OCHOBE TAKTOB CHMHXPOCHUIHAJIA, BbIPAXKAKOLIUN
BpeMsl SKCIIO3ULIUKA B YUCJI€ €AWHHUL BPEMEHU CUHXPOCHTHAJIA, U BTOPOM Mapamerp Ha OCHOBE
TaKTOB CUHXPOCHUIHAJA, BBIPAYKAIOLIUNA BPEMEHHYIO LIKAJIY 3KCIIO3ULUN YUCJIA €AUHUL] BpEMEHU
3a OAHY CEKyHIy, U 3HAYE€HHUE TaKTa CUHXPOCHUrHAjIA OMNPENEISIeTCS B Ka4eCTBE OTHOLIEHUS
NEPBOro NapaMeTpa Ha OCHOBE TAKTOB CUHXPOCHUIHAJIA U BTOPOrO Iapamerpa Ha OCHOBE TaKTOB
CUHXPOCHUTHAJA.

ITonoxenune 22. JIOArOBpEMEHHBINH MNPOLECCOPHOUYUTAEMBIM HOCHUTENIb HAHHBIX, Ha
KOTOPOM COXpPaHE€Ha CTPYKTypa KOJUPOBAHHOTO BUJEONOTOKA, MpPUYEM CTPYKTypa
KOAVPOBAHHOTO BUAEONOTOKA COAEPIKUT:

CeKIIMI0 KOAMPOBAHHBIX HM300pa’KCHUH, BKJIOYAIOINYIO B ce0s  KOOUPOBAHUE
TIOCJIEI0BATENbHOCTH BUIEON300paXKEHUIT; 1

CEKLIUIO CUTHAJM3ALUHY, BKIIOYAIOLIYIO B Ce0sl KOMUPOBAHUE CIEAYIOIIETrO:

OCHOBBIBAIOIIMICS HA BPEMEHHOMW MIKaJie MapaMeTp WHTepBajia CpadaThIBaHHUS 3aTBOPA,
YKa3bIBAKOLUN YUCJIO €AUHUL] BPEMEHH, POXOAAIINX 33 ONHY CEKYHAY,

OCHOBBIBAIOIIMICS HA TAaKTaxX CHHXPOCHTHAJA MapaMeTp HWHTepBasia cpabaThIBaHUS
3aTBOPA, YKA3bIBAOIIUII YHCIIO €JUHUI[ BPEMEHM CHHXPOCHTHAJa, pabOTAIOLIero Ha 4acTOTe
OCHOBBIBAIOIIErOCs HA BPEMEHHOI! LIKaJie apaMeTpa HHTepBaia cpadaTbIBaHUs 3aTBOPA,

IPU O5TOM OCHOBBIBAIOIIMICS HAa TaKTaX CHHXPOCHUTHANAa MapaMeTp MHTepBala
cpabaTeIBaHUsI 3aTBOpA, JAEJICHHBIH HAa OCHOBBIBAIOLIMICA HAa BPEMEHHOW IOKajie Mapamerp
UHTEpBasia cpadaThIBAHUS 3aTBOPA, YKA3bIBAET 3HAUSHHE JIIUTEIbHOCTH SKCIIO3HUIINY,

¢nar UTETbHOCTH UHTEpBAJa cpadaThIBAHUS 3aTBOPA, YKA3BIBAIOLINH TO, SIBISIETCS WIN
HeT nHpOpMAaLHs JUIUTENbHOCTH SKCTIO3UIMH (PUKCHPOBAHHOMN JIJIsl BCEX BPEMEHHBIX MOJICIIOEB B
CEeKLINU KOAMPOBAHHBIX N300paKeHUIT; 1

ecnu (iar IIMTENBHOCTH WHTEpBaja cpabaThIBaHMS 3aTBOPA YKa3bIBA€T TO, YTO
uHpOpManMsA ANUTENBHOCTH SKCHO3ULMU SBISIETCS (UKCUPOBAHHOW, TO JE€KOIUPOBAHHAS
BEPCHUS MOCJIEAOBATEIbHOCTH BUACOU300pAKEHUH ISl BCEX BPEMEHHBIX TOACIOEB B CEKLUHU
KOIUPOBAHHBIX  HM300paKEHUH  JOEKOOUPYETCs  MOCPEACTBOM  BBIYUCICHHS  3HAYEHUS
JUINTEIbHOCTU SKCIO3ULIUM HAa OCHOBE OCHOBBIBAIOLIErOCS HAa BPEMEHHOW IIKAJEe Mapamerpa
UHTEepBaJia cpabaThIBAHUS 3aTBOPA U OCHOBBIBAIOLIETOCS HA TAKTAX CHMHXPOCUTHAJA MapamMeTpa
UHTEpBasia cpadaThIBAHUS 3aTBOPA, HHAYE

CeKLUsl CUTHAJIM3ALUU BKIIOYaeT B ceOs oauH mian Oojiee MacCHBOB IapaMETPOB
NOACIOS, TpPHU 3TOM 3HAYEHHWs B OJHOM MM Oojlee MacchBaX IapaMeTpoB IIOACIOS,
KOMOMHHPOBAHHbIE C OCHOBBIBAIOLIMMCS HAa BPEMEHHOH IOKajie MapaMeTpoM HHTEpBaja
cpabaTeIBaHMsI 3aTBOPA, HCIOJIB3YIOTCS IJII TOTO, YTOOBI BBIYMCIATH AJISI KaKAOTO IOACIOS
COOTBETCTBYIOIIEE 3HAYEHHE [UINTEIBbHOCTH OJKCIIO3MIMU B TMOJACIOE Al OTOOpakeHHs
AEeKOANPOBAHHON BEPCHU BPEMEHHOTO TOCIIOS TOCIe0BATEIbHOCTH BHAEON300pakeHHH.

ITonoxxenne 23. JIoNroBpeMEHHBIN NMPOLECCOPHOUUTAEMBI HOCUTEND JAHHBIX COIJIACHO
ITonoxxennto 22, B KOTOPOM YIOMSIHYTbIE OAMH WM OOJee MAacCHBOB IapaMeTPOB IOACIOS
cozepKaT MacCHB 3HAYEHUIN TAKTOB CUHXPOCHUIHaja KacaeMO MHTEpBajla 3aTBOPA, KAXKIBIN U3

KOTOPBIX YKa3bIiBA€T YUCJIO CAWHHLl BPCMCHU CHUHXPOCUTHAJIA, pa60TaI0mero Ha 4YaCTOoTC
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OCHOBBIBAIOIIIETOCS] HA BPEMEHHOM IIKaJe IapaMeTpa HHTepBaa cpabaThIBaHUS 3aTBOPA.

ITonoxxenue 24. JIonroBpeMeHHBIN NMPOLECCOPHOUUTAEMBIM HOCUTENb JAHHBIX COIJIACHO
ITonoxxenuto 22, B KOTOPOM YIOMSIHYTbIE OAMH WM OOJiee MAacCCHBOB IapaMeTPOB IOACIOS
COJZIEpIKaT MEPBbIil MACCUB CO 3HAUYEHUSMHU YUCIUTENS AJUTENbHOCTH SKCIIO3ULIUU B MOJACIOE U
BTOPOI MaCCHUB 3HaUEHUI 3HAMEHATesl AJIUTEIbHOCTH 3KCIIO3ULIUU B MOJCIIOE.

ITonoxenue 25. JIoArOBPEMEHHBII MAalIMHOYUTAEMbI HOCHUTENb JAHHBIX, HA KOTOPOM
COXPAaHEHbl MALUIMHOUCIIOJIHSAEMbIE MHCTPYKLMHU AJI OCYIIECTBIEHHUS ¢ MOMOILBIO OJHOTO WM
OoJiee mpoLeccopoB crocoda coracHo rodomy u3 Ionoxenuii 1-13.

IMonoxenne 26. OOopymoBaHHe, COIEpIKallee TMPOLECCOP U  BBHIMOJIHEHHOE C

BO3MOKHOCTBEO OCYIIECTBJISTh JIF000H 13 ¢crmocodoB cornacHo Ionoxenusim 1-13.
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P®OPMYVYJIA U3OBPETEHUA

1. DHeproHe3aBUCUMBIII NPOLIECCOPHO-YUTAEMbIII HOCHUTENb, HAa KOTOPOM COXpaHEHa
CTPYKTypa KOAUPOBAHHOIO BUAEOIMOTOKA, COAEPIKAIIAs:

CEeKIIMIO KOIUPOBAHHBIX M300paKeHUH, BKJIIOYAIOINYIO B ce0s1 KOAMPOBAHUE OTHOTO WU
Gonee Buneon3oOpakeHuit, u

METaJaHHbIE, IPUYEM METAJaHHBIE COIEPKAT KOMUPOBAHUE CIIENYIOIIErO:

OCHOBBIBAIOIIUICS HA BPEMEHHOMW IIKalle TapaMeTp MHTepBaia cpabaThIBaHMS 3aTBOPA,
YKa3bIBAKOLIUI YUCJIO €ANHUL BPEMEHU, MPOXOIALINX 34 OJHY CEKYHAY,

OCHOBBIBAIOIUICS Ha TAaKTaXx CHHXPOCHTHAJA MapaMeTp HWHTepBayia cpabaThIBaHUS
3aTBOPA, YKA3bIBAIOINUII YMCJIO €JUHULl BPEMEHHM CHHXPOCHIHaja, PabOTAaroIIero Ha 4acToTe
OCHOBBIBAIOIIETOCS] HA BPEMEHHOM IIKaJle IapaMeTpa HHTepBasia cpabaThIBaHuUs 3aTBOPA,

¢ar IUTENPHOCTH UHTEpBaa cpabaThIBAHUS 3aTBOPA, YKA3BIBAIOIIHUN TO, SIBJSIETCS JIU
uH(pOpPMALIUS TIUTENTPHOCTH 3KCTIO3ULMH (PUKCHPOBAHHOW JUII BCEX BPEMEHHH/X TOACIOEB B
CEeKIINH KOAUPOBAHHBIX N300paKEeHUI;, U

ecny (¢uar IIUTEIBHOCTH WHTEpBaia cpadaThIBaHMs 3aTBOPAa YKa3bIBa€T TO, HYTO
uH(pOpPMALUS UINTENIBPHOCTH 3KCTIO3ULUH  SBJIAETCS (PUKCUPOBAHHOH, TO AEKOAMPOBAHHAS
BepCHsl ONHOro miu Oonee BHAEOM300paXKEHHH Uil BCEX BPEMEHHbIX MOJCIOEB B CEKIHNU
KOIMPOBAaHHBIX ~ HM300paKEHUH  NEKOOUPYETCS  MOCPEACTBOM  BBIYHMCIEHHUS  3HAUCHHS
JUINTEIBbHOCTH JKCIIO3ULMU Ha OCHOBE OCHOBBIBAIOLIETOCSl HA BPEMEHHOM WIKajie IapaMeTpa
MHTEpBaia cpadaThIBAHUS 3aTBOPA U OCHOBBIBAIOIIETOCS HA TAKTaxX CHMHXPOCHUTHAJIA Mapamerpa
UHTEpBaJia cpadaThIBAHU 3aTBOPA, MHAYE

MeTaJlaHHbIe BKJIIOYAIOT B ce0s1 OAUH MM Oojee MAacCHBOB NMapaMeTPOB IMOJACHOSA, MPU
5TOM 3Ha4Y€HHs B ONHOM WM 0ojiee MaccHBax MapamMeTpOB MOJCIHOS, KOMOWHHPOBAHHBIE C
OCHOBBIBAIOIMMCSI Ha BPEMEHHOI IIKaje MapaMeTpoM HHTepBaja CpadaThIBaHUsI 3aTBOPA,
UCIIOJIB3YIOTCSI ISl TOTO, YTOOBI BBIMHUCIIATE IJIST KAKAOTO TTOACIIOS] COOTBETCTBYIOIIEE 3HAUSHHUE
JUTUTENTBHOCTH SKCTO3UIUH B MONCIIOE AJIsi OTOOpaskeHHs JeKOAUPOBAHHON BEPCUH BPEMEHHOTO
TIOZICIIOST OTHOTO MtH OoJiee BUIEON300pakeHUI.

2. DHepProHe3aBUCHUMBIN  MPOLIECCOPHO-YUTAEMBbIl HOCHUTeNb MO 1M1, mpu 3TOM
OCHOBBIBAIOIIUICS HAa TaKTaX CHHXPOCUTHAJNIA MapaMeTp WHTEepBaJa CpadaThIBAaHHUS 3aTBOPA,
JEeNICHHBIII HAa OCHOBBIBAIOIIMICS HA BPEMEHHOH IIKajie MapaMeTp HUHTepBaja cpabaThIBaHUS
3aTBOPA, YKa3bIBAET 3HAYEHHUE JUINTEIbHOCTH SKCIIO3ULIUH.

3. DHeproHe3aBUCUMBIM IPOLIECCOPHO-YUTAEMbIil HOCUTeNb 1O 1.1, npu 3ToM
YIOMSIHYThIE OIMH MJIM OOJiee MAacCHBOB IapPaMETPOB IOACIOS COAEPIKAT MACCHB 3HAYCHHH
TaKTOB CHHXPOCHTHAJa KacaeMO HHTEepBaja cpaOaTbIBaHUS 3aTBOpA Ui IMOACIOS, KaXIoe W3
KOTOPBIX YKa3bIBa€T YWCJIO EOWHUL BPEMEHHM CHHXPOCHrHasia, pabOTaroIlero Ha YacToTe
OCHOBBIBAIOIIErOCs] HA BPEMEHHOM IIKaJle apaMeTpa HHTepBaia cpabaThIBaHUS 3aTBOPA.

4. DHeproHe3aBUCHUMBIN MPOLIECCOPHO-UUTAEMBIl HOCUTENb MO 1.1, B KOTOpOM
MeTaJlaHHbI€ JOMOJHUTENBHO BKIIKOYAIOT B Ce0sl KOOUPOBAHWE 3HAYEHHS MOBTOPEHUS KaJpoOB,
YKa3bIBAIOIIETO YHCIO pa3, KOTAa [OeKOAUPOBAaHHOE MH300pa’keHHe B OAHOM WM Oosee

BHne0H306pa>1<eme JOJIZKHO ITOCJICAOBATCIIBHO OTO6pa>KaTbC$I.
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5. DOHeproHe3aBUCUMBIA IPOLIECCOPHO-UUTAEMbIII HOCUTENb MO M.1, B KOTOpPOM
METaJlaHHbIe COZEPKAT CEKIHMI0 COOOIIEHUS AOMOJHUTENbHOW yiydmaromeil uHpopManun
(SEI) nnu cexuuro coobmenust uupopmannu npumernmoctu suaeo (VUI).

6. Crioco0 nexoanpoBaHus MOTOKAa OMTOB BUEO0, COAEPIKALIMN ATAIlbI, HA KOTOPBIX:

NPUHUMAIOT KOJMPOBAHHBIH IOTOK OWTOB BHUZAEO, COAEPIKALIMH CEKIMIO JaHHBIX
u300paKeHNH, BKIIOYAKOIIYI0 B ce0sl KOAMPOBAHUE ONHOTO MM Oojiee BUIEOM300paKeHUH, u
CEKLIMI0 METAJaHHBIX, BKIIOYAIOINYIO B ceOsl mapameTpbl MHTepBasa cpabaThIBaHUS 3aTBOPA,
NpUYeM NapamMeTpbl HHTepBajia cpabaThIBAHUS 3aTBOPA COIEPIKAT:

OCHOBBIBAIOIUICS HA BPEMEHHOM MIKaJie MapaMeTp WHTepBajia CpadaThIBaHHs 3aTBOPA,
YKa3bIBAIOLIMI YUCIIO EAMHUL] BDEMEHH, IPOXOJISIINX 32 OHY CEKYHIY,

OCHOBBIBAIOIIUICS Ha TAaKTaxXx CHHXPOCHTHAJA MapaMeTp HWHTepBaia cpabaThIBaHUS
3aTBOPA, YKA3bIBAIOLIMHA YHUCJIO €AMHUL BPEMEHU CHHXPOCUTHAJA, paboTaroIero Ha 4acTore
OCHOBBIBAIOIIErOCs] HA BPEMEHHOM IIKaJle IapaMeTpa HHTepBasia cpabaThIBaHUs 3aTBOPA,

¢ar IUTENPHOCTH HHTEpPBaia cpabaThIBAHUS 3aTBOPA, YKA3BIBAIOIINN TO, SIBJSIETCS JIU
uH(pOpPMALIUS TIMTENTBHOCTH 3KCTO3ULMH (PUKCHPOBAHHOW U BCEX BPEMEHHH/X TIOZACIOEB B
CEeKIIMH JaHHBIX H300paXeHUH; 1

ecny ¢uar IIUTEIBHOCTH WHTEpBaia cpadaThIBaHHMs 3aTBOPAa YKa3bIBA€T TO, HYTO
uH(pOpPMALUSA UINTENIBHOCTH 3KCIO3ULUH SBIAETCS (PUKCUPOBAHHOH, TO AEKOAMPOBAHHAS
BEPCHUsS] OJTHOTO WJIM BHAEOM300paKEHUH MJIs1 BCEX BPEMEHHb/X TOZCIOEB B CEKLUH JaHHBIX
300paKeHNH TEKOIUPYETCsS] OCPEACTBOM BBIYHMCIICHUS 3HAUEHHS IUTEIbHOCTH SKCIO3ULIUH
Ha OCHOBE OCHOBBIBAIOLIETOCS HAa BPEMEHHOW IIKaje MapaMeTpa HHTepBajia CpaOaThIBAHHS
3aTBOpPA M OCHOBBIBAIOIIETOCS HA TAKTaX CHHXPOCHUTHAJA MapaMeTpa MHTepBajia cpabaThIBaHUS
3aTBOpA, MHAYE

CEeKLIMSI METAQAaHHBIX BKJIFOYAET B ceOs1 OMUH WK 0oJiee MAaCCHBOB MAPaMETPOB IOACIIOS,
IPY 3TOM 3HAY€HHs B OJHOM MJIM OOJiee MacCuBax MapaMeTpoB MOACIOS, KOMOMHUPOBAHHBIE C
OCHOBBIBAIOIMMCS Ha BPEMEHHOW LIKaje MapaMeTpoM WHTepBajia CpadaThIBAaHHs 3aTBOPA,
UCTIOJIB3YEOTCSI IJIsl TOTO, YTOOBI BBIMHCIISITH JIs1 KQYKJIOTO MOACIIOS COOTBETCTBYIOIIEE 3HAUCHUE
JUTUTENTBHOCTH SKCTIO3ULUH B MOJCIIOE AJIsi OTOOpaskeHHs JEeKOAUPOBAHHON BEPCHUH BPEMEHHOTO
TIOZICJIOST OTHOTO WJTH OoJiee BUIEON300paKeHNH; 1

IEKOAMPYIOT ONHO MM OoJjiee BHIEOM300pakeHUH HAa OCHOBE MapamMeTpPOB HHTEpBasa
cpabaTbIBaHUS.

7. Cnoco® mo m.6, B KOTOPOM YIIOMSIHYTbIE OIHMH HJIH OOJjiee MAacCHBOB IMapaMeTpPOB
NOACIOS  COAEpP)KaT MAacCHB 3HAUEHUH TAaKTOB CHHXPOCHUTHAJa KacaeMo HHTEpBasa
cpabaTeIBaHUS 3aTBOpPA JJIST MOACIOS, KaKIO€ M3 KOTOPBIX YKA3bIBAET YHCIO EIMHHL] BPEMEHHU
CHHXPOCHTHAJIA, pa0OTAIOIIETr0 HA YaCTOTE OCHOBBIBAIOIIETOCS HA BPEMEHHOH LIKaJe apameTpa
UHTEpBasia cpadaThIBAHHS 3aTBOPA.

8. Cnocob mo m.6, B KOTOPOM 3HA4YE€HHE JJINTEIbHOCTU KCIO3ULMH BBIUUCIAETCS Kak
JacTHOE OT JEJIEHHWs] OCHOBBIBAIOIIETOCS HAa TAaKTax CHHXPOCHUTHAJA TapameTpa HHTepBaja
cpabaThIBaHMSl 3aTBOpPAa HA OCHOBBIBAIOINMICS Ha BPEMEHHOW INKajie MapaMeTp HHTEpBaja

cpabaTbIBaHUs 3aTBOPA.
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9. Cnoco® mo m.6, B KOTOPOM CEKIMS METaJaHHBIX COMEPXKUT CEKIMI0 COOOIIEHHUs
nononHuTeNbHON ynyumaromeit waGopmammu (SEI) wnu cexkumto cooOuieHust uH(pOpMaIum
npumenumoctu Buzeo (VUI).

10. Criocob konupoBaHusi TOTOKAa OUTOB BUAEO, COAEPIKAIIMIA STAbl, HA KOTOPBIX

NPUHUMAIOT OFHO Wi Ooyiee BHAEOM300paKEHUH M CBSI3aHHYIO ¢ HUMH HH(OPMALIUIO
MHTEpBasa cpadaThIBaHUs 3aTBOPA; U

TeHEPUPYIOT KOAMPOBAHHBIM MOTOK OWTOB BHIEO, CONEPIKAIMUN CEKLHUIO JaHHBIX
H300pakeHNi, BKJIFOYAIOIYI0 B ce0sl KOOUPOBAaHUE OAHOrO WM Ooyiee BUIEOU300paKEHHM, U
CEeKIIMIO METaaHHbIX, BKIFOYAIOLIYIO B ce0sl mapaMeTpbl HHTEepBasia CpadaThIBAaHHsI 3aTBOPA AJIs
OIHOTO WM 0oJiee BUIEOM300paKeHUH, MpUYeM MapaMeTpbl HHTEpBajia CpadaTbIBaHHUs 3aTBOPA
COIepIKaT:

OCHOBBIBAIOIIUICS HA BPEMEHHOH MIKaJie MapaMeTp WHTepBajia CpadaTbIBAaHHs 3aTBOPA,
YKa3bIBAOLIUI YHUCJIO EAMHHI] BPEMEHH, MPOXOISAIINX 332 OJTHY CEKYHY,

OCHOBBIBAIOIIUNCS Ha TAaKTax CHHXPOCHTHAJA TMapaMeTp HHTepBana cpabaThIBaHUS
3aTBOpA, YKA3bIBAIOLIMHA HYHUCIO €AMHUL BPEMEHHU CHHXPOCUTHAJA, paboTarolero Ha 4acToTre
OCHOBBIBAIOIIErOCs] HA BPEMEHHOM IIKaJle IapaMeTpa HHTepBasia cpabaThIBaHUs 3aTBOPA,

¢ar IMTENPHOCTH UHTEpBaia cpabaThIBAHUS 3aTBOPA, YKA3BIBAIOIINUN TO, SIBISIETCS JIU
uH(pOpMaLUS JIUTEIPHOCTH SKCIO3ULNN (HDUKCUPOBAHHOW ISl BCEX BPEMEHHLIX TOJICIIOEB B
CEeKIUHU TaHHBbIX U300paKeHHI; U

ecny ¢uar AIUTEIBHOCTH WHTEpBaia cpadaThiBaHMs 3aTBOPAa YKa3bIBa€T TO, HYTO
uHpOpMaLUs UIHUTEPHOCTH SKCIO3ULUN  SIBJIIETCS (PUKCUPOBAHHOW, TO IEKOAHPOBAHHAS
BEpCHUsT OJJHOTO WJIM BHIEOM300pa’k€HUH JUIsI BCEX BPEMEHH&/X IOJCIIOCB B CEKIUU JaHHBIX
n300paKeHUH EKOIUPYETCsl OCPEACTBOM BBIYMCIICHUS 3HAUEHHS UJIUTEIbHOCTH HKCIO3ULIUH
Ha OCHOBE OCHOBBIBAIOLIETOCSl Ha BPEMEHHOH IIKane mnapaMeTpa HHTepBaia cpadaTbIBAHUS
3aTBOpPA W OCHOBBIBAIOIIETOCS HA TAKTaX CHHXPOCUTHAJIA MapaMeTpa WHTepBasia cpabaThIBaHUS
3aTBOpA, HHAYE

CEeKIIHsI METaJaHHbIX BKJIOYAET B ce0s1 OMUH WK 0oJiee MaCCUBOB MapaMeTPOB MOCIIOS,
IPU 5TOM 3HAYEHHUS] B OFTHOM WM O0Jiee MacCHUBaX MapaMeTpOB MOJCIOs, KOMOUHHPOBAHHBIE C
OCHOBBIBAIOIMMCS Ha BPEMEHHOH LIKajJe MapaMeTpoM HWHTepBaia CpadaThIBAaHHs 3aTBOPA,
UCTIOJIB3YEOTCSI IJIsl TOTO, YTOOBI BBIYHCIISITH ISl KQYKJOTO MOZCIIOSN COOTBETCTBYIOIIEE 3HAUCHUE
IUTUTENIBHOCTH SKCTIO3UIUH B MOJCIIOE ISt OTOOPaskEeHHs AEKOAMPOBAHHON BEPCHUH BPEMEHHOTO
TIOZICJIOST OTHOTO MK OoJiee BHIEON300pakeHUH.

11. Criocob mo m.10, B KOTOPOM yMOMSIHYThIE OAWUH HMJIU OOJiee MAacCHUBOB MapaMeETPOB
NOACIOST  COAEpP)KaT MAacCHB 3HAUEHUH TAKTOB CHHXPOCHUTHAJa KacaeMo HHTEpBaja
cpabaTeIBaHUS 3aTBOpPA JJIST MOACIHOS, KaKIO€ U3 KOTOPBIX YKA3bIBAET YHCIO EIMHHL] BPEMEHHU
CHHXPOCHTHAJIA, pa0OTAIOIIETr0 HA YaCTOTE OCHOBBIBAIOIIETOCS HA BPEMEHHOM LIKaJe mapameTpa
MHTEpBaJia cpadaThIBAHHS 3aTBOPA.

12. Crioco6 mo .10, B KOTOPOM 3HAYEHHUE IIUTEIHHOCTH SKCTIO3ULIUU BBIMUCIISIETCS KaK
YacTHOE OT JEJIEHWs] OCHOBBIBAIOLIErOCsS HAa TAaKTaxX CHHXPOCHUTHAJAa TapameTpa HHTepBaja

cpabaThIBaHUSl 3aTBOpPAa HA OCHOBBIBAIOINMICS Ha BPEMEHHOW IIKajie MapaMeTp HHTepBaja



56

cpabaTbIBaHUs 3aTBOPA.

13. Cioco6 mo m.10, B KOTOPOM CEKLMS METaJaHHBIX COAEPIKUT CEKIHIO COOOIIEeHHS
nononHuTeNbHON ynyumaromet waGopmarmu (SEI) wnu cexkumro cooOuienust uH(pOpMaIum
npumeHnmoctu Buzaeo (VUI).

ITo noBepenHocTH
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OTYET O IATEHTHOM IIOUCKE  [Homep espasuitckoi sasexu:

(crates 15(3) EAIIK u npasuio 42 ITaTeHTHOH HHCTPYKLMH K
EAIIK) 202391159

IA. KTACCHUOUKALIUA ITPEIMETA U30BPETEHUS:
HO04N 19/31 (2006.01)

HO04N 19/39 (2014.01)

HO4N 19/42 (2014.01)

HO4N 19/46 (2014.01)

HO4N 19/70 (2006.01)

HO04N 19/187 (2006.01)

CornacHo MexIyHapoaHo# nareHTHO#M xaccudukamuu (MIIK)
B. OBJIACTB IIOHUCKA:

[IpocMoTpeHHas JOKyMeHTalus (cucTeMa knaccudukanuu 1 nHaekcst MIIK)
HO04N 19/00 -

OnexTpoHHas 6a3a JaHHBIX, HCTIONB30BABILIAACA [IPH NOKCKE (Ha3BaHUE 6a3kl H, €CIH, BO3MOXHO, MCIOJIb3YEMbIC IIONCKOBBIE TEPMUHBI)
EAPATIS, GOOGLE PATENTS, ESPACENET, USPTO

B. JOKVYMEHTHEI, CHUTAIOIIUECA PEJIEBAHTHBIMH
Kareropus* CchUIKH Ha JOKYMEHTHI C YKa3aHHEM, [i€ 3TO BO3MOXKHO, PEJIEBAHTHBIX YacTelt OTHOCHTCA K MyHKTY No

US20160234500A1 (SATURN LICENSING LLC) 11-08-2016

A |pedepar; [0002-0004], [0033-0042], [0069-0073], [0079-0082], [0101-0105], [0110-0112], 1-13
[0115-0119]; [0125-0127], [0132-0135], [0142], [0143], [0145-0148], [0164-0217]

A US20090201383A1 (NVIDIA CORP) 13-08-2009 1-13
pedepar; HesaBucuMBIN MyHKT 11; onucanue, a63ausi: [0002-0007], [0034-0037]

A US20070120997A1 (MEGASHIPS LSI SOLUTIONS INC, MEGACHIPS CORP) 31-05-2007 1-13
pedepar; popmyna uzobpereHus; omucanue, absausl: [0006-0009], [0053-0058],
[0063-0075], [0084-0089], [0095], [0102-0105], [0113-0115],

A US20130182756A1 (MICROSOFT TECHNOLOGY LICENSING LLC) 18-07-2013 1-13
pedepar; onucanne, abzansr: [0004-0006], [0022-0024], [0034]

A |US20150109488A1 (GOPRO INC) 23-04-2015 1-13
pedepar; [0002], [0003], [0024-0036]; [0041]

D TOCACAYIOINE JOKYMCHTHI YKa3aHbl B IPOXOJHKCHHH

«T» - Gonee Mo3aHHUI JOKYMEHT, ONYyGIUKOBAHHEIH NOCNE JATH IPHOPUTETA U
NPUBEACHHBIN 11 IOHUMaHUA H300peTeHns

«X» - JOKYMEHT, HMEIoIH HauGonee 6IM3K0e OTHOIIEHHE K MPEAMETY MOUCKa,
nopoyamuii HOBU3HY WM H300peTaTensCKuit ypOBEHb, B3AThIH B OTACNLHO-
cTH

«Y» - IOKYMEHT, uMeronuit Haubonee GIH3K0E OTHOMEHUE K MPEAMETY MIOHCKa,
nopoyautuit H306peTaTenbCKuit ypOBEHb B COYCTAHHH C APYTUMH JIOKYMEH-
TaMH TOH JKE KaTeropHuu

«&» - IOKYMEHT, SBASIOIMHACS TaTCHTOM-8HATIOrOM

iL» - JOKYMEHT, NPHUBE/ICHHEIN B APYrHX LIEHAX

* Oco0ble KaTeropyH CCBIIOYHBIX JOKYMEHTOB!

«A» - TOKyMEHT, ONpeeNomui 06IMi YPOBEHb TEXHUKH

«D» - J0KyMEHT, PUBEIACHHEIH B €BPasHIiCKOI 3a9BKE

«E» - Gonee paHHIA NOKYMEHT, HO OITyOIHKOBAHHBIM Ha ATy NoJauu
eBpasuiickol 3asABKH MM [OCIIE HEe

«O» - BOKyMEHT, OTHOCHALIMICA K YCTHOMY PAacKpBITHIO, 3KCTIOHHPO-
BAHHIO U T.1.

"P" - OKyMeHT, onyOIMKOBaHHBIN O JaThl MOJa49M eBpasHHCKOH
3a4BKH, HO T0CNE AaThl HCIPAIIMBAEMOro NpHopUTeTa”

Jlata npoenenus narentHoro noucka: 17/08/2023

VIOHOMOYEHHOE JIMIO: Py,
HavanpHuk otnena MexaHHKH, // 4 g
(HM3HKH U 3NEKTPOTEXHUKH pas " .®. Kpsuios
/ f%
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