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Ipenncnosue

Pomp CexTopa pagmoCBs3W 3aKIIOYAaeTCs B OOCCIIEYEHHMH PANHMOHAIBHOTO, CIIPABEIUITHBOTO, A(PQEKTHBHOTO U
9KOHOMUYHOTO HCIOJIb30BaHMS PAAMOYAaCTOTHOTO CIIEKTPAa BCEMH CIY)KOAMHM DPaJMOCBS3H, BKIIOYAs CITyTHHKOBBIC
CIIyXKOBI, W TPOBEACHHM B HEOTPAaHMYCHHOM YacTOTHOM JWAalla30HE MCCICIOBAaHUM, HAa OCHOBAaHHH KOTOPBIX
HnpUHUMAroTCs PexomeHnanuu.

BcemupHBIE W permoHanbHBIE KOH(EPEHIMH pAAMOCBA3M W accaMOien paguoCBA3M TPH  TOJIEPXKKE
HCCIIEI0BATEIbCKUX KOMUCCHH BBITTOJHSAIOT PETJIAMEHTAPHYIO U IMTOJUTHYECKYI0 QyHKIMN CeKTopa paJuoCBs3H.

[HosmTHKa B 00;1aCTH NIPaB MHTEJLIEKTYaJdbHOH codcTBeHHOCTH (ITUC)

ITonmutuka MCD-R B ob6mactu IIMC wm3maraercs B o0mieii matentHoii moinutuke MCO-T/MCO-R/MCO/MDOK,
ynomuHaemoir B Ilpumoxkenmn 1 x Pesomommm MCD-R 1. ®@opwmel, KOTOpble BiaAeibllaM MATEHTOB CIEIyeT
UCIIONb30BaTh IS IMPEACTABICHUS MATEHTHBIX 3asBICHHA W ACKIapandil O JMICH3WPOBAHUM, MPEICTABICHBI IO
anmpecy: http://www.itu.int/ITU-R/go/patents/en, rae taxxke cojepkarcsi PykoBOAsIINEe MPHHIMIBI [0 BHIMOIHEHHUIO
o6meit marenTHO# monutuk MCO-T/MCO-R/MCO/MOK u 6a3a qaHHBIX nmaTeHTHOHW HHpopManun MCO-R.

Cepun Pexomenganuii MCI-R

(Ilpencrasnens! Takxke B OHIARHOBOW (opme 1o aapecy: http://www.itu.int/publ/R-REC/en.)

Cepus Haszpanue

BO CrnyTHHKOBOE paJliOBeLIaHUE

BR 3amuch U1 IpON3BOJICTBA, ApXUBUPOBAHUS U BOCIIPOU3BEICHHUS; TUICHKHU JUIS TEICBUACHUS

BS PanmoBemaresnbHast ciry»x0a (3ByKoBas)

BT PagnoBemarenbHas ciay:k0a (TeleBH3NOHHAN)

F ®uxcupoBaHHas ciIyx0a

M [ToaBwxHBIE CITYXKOBI, CITyK0a paTuOONPEIENICHNs, TIOOUTEIbCKAs CIIY)K0a U OTHOCSIIIUECS
K HAM CITyTHHKOBBIE CITY>KOBI

P PacnpocTpanenue paxnoBonH

RA Pannoacrponomus

RS CucTeMbl TUCTaHIIMOHHOTO 30HIUPOBAHUS

S DuKcHpoBaHHAs CIIYTHUKOBAA CITy>kK0a

SA KocMmuueckue npuMeHeHUs] 1 METEOPOIIOTHS

SF CoBMeCTHOE MCIIOJIb30BaHUE YaCTOT U KOOPIUHALMS MEXY CHCTEMaMH (PUKCUPOBaHHON
CIIyTHHKOBOH! CITy’KOBI U (PUKCUPOBAHHOMN CITYKOBI

SM YnpaBieHue UCHIOIb30BAHUEM CIIEKTPA

SNG CrnyTHHMKOBBII cO0p HOBOCTEH

TF Ilepenaua curHanoB BpEMEHU U 3TAJIOHHBIX YaCTOT

\Y CroBaphb 1 cBS3aHHBIE C HUM BOTIPOCHI

Ilpumeuanue. — Hacmosawasn Pexomenoayus MCO-R ymeepoicoena Ha aHeIUlICKOM 3bIKe
6 coomeemcmeuu ¢ npoyedypoul, usnodxicennou 6 Pesonoyuu MCO-R 1.

Onexmponnas nyoauxayus
XKenena, 2016 r.

© ITU 2016

Bce npaBa coxpanensl. Hu oHa 13 yacteld JaHHOH MyOJUKAIlMKd HE MOXKET ObITh BOCTIPOM3BEEHA C TIOMOIIBIO KaKUX
OBl TO HU OBUIO CpeACTB 0€3 MPeaBaAPUTENHHOTO MUCBMEHHOTO pa3pemneHust MCD.
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PEKOMEHJIALIUSI MCD-R BT.2073-0*

Hcnoab3oBaHue cTaHAAPTA BBICOKO3(PPEKTHUBHOT0 KOTUPOBAHUSA
puaeocurnaga (HEVC) nas paguosemanus B popmare TCBU u TBU

(Bommpoc MCD-R 12-3/6)
(2015)

Cdepa npumenenust

B macrosmeit PekomeHnmauumu  ompepessieTcsi  MCMOJB30BaHUE — CTaHAapTa  BBICOKO3((EKTUBHOTO
konupoBanus Bupeocurnana (HEVC) cormacHo Pexomenmammun MCO-T H.265 | ISO/IEC 23008-2  mns
pamuoBenianus B popMmare TeneBHIEHUS cBepXxBhICOKOH derkoctH (TCBY) m TeneBHUACHUS BBICOKOM
yetkoctu (TBY).

KuroueBble ci10Ba

TCBUY, TBY, noxypoBHEBOE KOIUPOBAaHUE, OUTOBBIN MOIMOTOK MApaIETbHOTO KOTUPOBAHUS

Accambnes paguocssizu MCD,

yuumbvleast,

a) YTO CYIIECTBYIOT NPUMEHEHUS, B KOTOPBIX >KEIATEIbHO TPAHCIOPTUPOBAHHE MPOTrPAMMHOTO
Matepuaia TCBY u TBY ¢ cyliecTBeHHO CHMXEHHON OMTOBOM CKOPOCTBIO NPU MUHUMAJIBHOM BHUIUMOM
YXYJLLIEHUHU KauyecTBa;

b) yto B Pekomenmaunu MC3O-R BT.2020 ompenenensl mapaMeTpbl Uil CEMEUCTBA BHIEOCUCTEM
TCBUY;

C) uyto B Pexomengarmmu MCD-R BT.709 onpeneneHs! nmapamMeTpsl Ajis cemeiicTBa Buaeocuctem TBY;

d) 4To B Pexomenpanuu MCD-T H.265 | ISO/IEC 23008-2 ornpeJeNneH CTaHIApT

BbIcOKO3(dexTBHOr0 KoaupoBanus Buzpeocursaiga (HEVC), kortopelii obecrieunBaeT BO3MOXXHOCTh
CYLIECTBEHHOTO YJIyYIlIEHHs IMOKa3aTesel cxKaTrs Mo CPAaBHEHHUIO C TMPEABIAYIIMMH CTaHIapTaMu;

e) yto HEVC Bce mupe npuHumaeTcs Ui pa3inyHbIX IPUMEHEHUH, B TOM YHCIIe A7 paJHOBeIIaHus,
pexomenoyem,
1 YTO B Cllyyae HEO0OXOAMMOCTH TPaHCHOPTHpOBaHMA nporpamMMHoro marepuana TCBY u TBY

C CYIIECTBEHHO CHW)XEHHOW OWTOBOW CKOPOCTBIO [UISl IEJel paguoBElIaHus, CIEAYeT HCII0Ib30BaTh
cTaHuapt BbicokodhdexkTuBHOr0 Koauposanus Buaeocurnana (HEVC), onpenenenubiii B Pekomenmanuu
MCD-T H.265 | ISO/IEC 23008-2.

[NPUMEYAHUE 1. — B Ilpwioxenuu 1 mnpuBeneHsl 0Oa3oBble mapameTpsl pammoBemanums TCBYU u  TBY
¢ ucnons3oBanueM crannapra HEVC.

IMPUMEYAHUE 2. — B TlpwioxeHuu 2 IpuBeieHa MPEANOYTUTEIbHAS CXeMa KOAWPOBAHUS Uil BPEMEHHOIO
noypoBHeBoro koauposanus TCBY npu yacrore kaapos 120 unu 100 I'n ¢ ucnons3osanuem crangapra HEVC.

[MPUMEYAHMUE 3. — B Ilpunoxenuu 3 mnpuBeNeHA MNPEIIOYTHTENbHAS CXEMa KOAMPOBAHUS [UISI 4YEPECCTPOUYHBIX
BHJICOCUTHAJIOB C HCTONb3oBaHueM ctanaapta HEVC.

[MPUMEYAHUE 4. - B Ilpunoxennu 4 TpUBEACHA TNPEANOUTHTENbHAS CXeMa IapajuIeIbHOTO KOAMPOBAHUS
st popmara 7680 x 4320 TCBUY ¢ ucnonb3oBanueM crannapra HEVC.

*

B oespane 2015 roma 6-s1 UccrnemoBaTenbckash KOMHCCHS O PaJHMOCBS3M BHECHA DPEJAKIMOHHBIC IOMPaBKH
B HacTosIIyr0 PekomeHnamnuro B cooTBeTcTBUM ¢ Pe3omonueir MCO-R 1.
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CVsS Coded Video Sequence
DTS Decoding Time Stamp
GOP Group of Pictures

IRAP Intra Random Access Point
PTS Presentation Time Stamp
SEI

Supplemental Enhancement Information
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KOI[I/IpOBaHHaH BUACOIIOCICIOBATCIBHOCTD

Bpemennas MeTKa IeKOIUPOBAHMS

['pymmma nzobpakenuit

BryTpeHH:s TOUYKa NIPOU3BOJIBLHOTO JOCTYTIA

BpeMCHHaH MCTKa MpPEACTABJICHUA

Ipniaoxenue 1
(a1 uHpopmanun)

Hudopmanus mist TOTOTHATEIPHOW ONTHMHA3AITAN

Bba3zoBbie napamerpsl pagnosemianuss TCBY u TBY
¢ ucnoab3oBanuem cranaapra HEVC

B mnacrosmem Ilpumokenmn mnpuBeneHpl 0Oa3oBble mapameTpbl paguwoBemanms TCBY wu TBY
¢ ucrnoip3oBanueM cranaapra HEVC.
TABJIMLA 1-1
Ba3zosbie mapamerpsl paguoBemanuss TCBY u TBY ¢ ucnoas3oBanuem crannapra HEVC
®opMaT BHIEOCUTHAJIA MaxkcumaJibHasi OMTOBas
CKOPOCTD /LISl
Ilpocrpancreennoe | Yacrora KaapoB Yposenn Mpoduan Spyc paﬂﬂli):;el?::::[g;)HOH
pa3penienue (T'm) (Méur/c)
120%, 100W 6.2 OcuoBHoit 10 | OcHoBHO 90-120
7 680 x 4 320 " -
607, 50 6.1 OcnoBHoii 10 | OcHoBHOI 80-100
120, 1000 5.2 Ocuosroii 10 | OcHoBHOI 35-50
3840 x 2 160 - ~
607, 50 5.1 OcHoBHoit 10 | OcHoBHOIA 30-40
60*, 50 g1 | Ocuomnoit 10 4 ot 10-15
i OCHOBHOM
1920 x 1 080 S o =10
307, 25 410 CHOBHOM Y | Ochosmoii 10-15
(uepeccTpouH.) nnmn OCHOBHOH

VYuTeHsl Takke 3HaueHus, noaeseHnsie Ha 1,001.

@) Vcronb3oBaHue BpeMEHHOTO MOyPOBHEBOTO KOAMPOBAHHS MOAPOOHO omucano B [Ipunoxkennn 2.

@ Jins obecreueHHs BO3MOKHOCTH KOAMPOBAHHS IIPM JOCTATOYHON HEOOXOMMMOH OUTOBOH cKopocTH 6olnee
MPeanouTUTeNIeH ypoBeHb 4.1 (MakcuMmanbHass OwrtoBas ckopocTh 20 MOWT/C) TO CcpaBHEHHIO C YypoBHeM 4
(MakcuManbHast OuTOBast CkopocTh 12 Mout/c).

® Yka3zaHHbIe CKOpOCTH TMEpcaavyu JaHHBIX SABJIAOTCA MAKCUMAJIBHBIMHU 3HAYCHUAMH JJIA TPaHCIIOPTUPOBAHUA
C IIOCTOSIHHOM CKOPOCTBIO I€peAavur AAHHBIX I KPUTUYCCKUX HCHbITATCIbHBIX HOCHCILOBaTCJ’[LHOCTCﬁ, KOTOpbIC
JOJIDKHBI OBITH OIPCACIICHBbI KaK UMCIOIHNC JOCTATOYHO BBICOKOE Ka4€CTBO JIA BeIIIaTeJ'ILHOﬁ nepegadu nmpu OUCHKe
OKCIICPTaAMHU. ,HJ'[SI MCHEC KPUTHUCCKUX HSOﬁpa)i(eHI/Iﬁ MOT'YT HUCIOJIb30BAaTbHCA 0oJlee HU3KHE CKOpOCTH nepeaavdu

JaHHBbIX.
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Ipuioxenue 2
(o1 uapopManum)

I[MpeamouruTebHas cXeMa KOAMPOBAHUSA 1JIsl BPEMEHHOI' 0
noaypoBHeBoro koaupoBanust TCBY npu yacrore kagpos 120! uiam 100 'y
¢ ucnoJsib3oBanueM cranaapra HEVC

B mactosmem IlpunoxxeHnn mpeacTaBiieHa MPEeNNIOYTHTENbHAS CXeMa KOAMPOBAaHUS ISl OOecredeHus
BpeMeHHOTro noaypoBHeBoro koaupoBanusi TCBY mpu wactote xkagpo 120 wiau 100 ['1 ¢ ucnonbs3oBaHuEM
craagapra HEVC.

BBenenne

JlaHHasi TpeAnoYTUTENIbHAST CXeMa KOAWPOBaHMSA NpeJHa3Ha4yeHa IJIs TOro, 4TOOBI AeKoaep, o0ianaroiuil
BO3MOKHOCTSIMU JIEKOAUPOBAHUSI OUTOBOTO MOTOKa YpoBHsA 6.1 (umum 5.1) Ayig BUACOCUTHAIOB C YacTOTOU
60 nmm 50 ', Mor KoppekTHO AekoaupoBaTh yacTh 60 mim 50 ['m 6uroBoro moroka YposHs 6.2 (wm 5.2)
st BuaeocurHanoB ¢ vactorod 120 wmm 100 I'm. Takasg BO3MOXKHOCTh JEKOJUPOBAHMS PEATTUZYETCS
C IOMOLIBI0 BPEMEHHOI'0 IOYPOBHEBOI'O KOJUPOBaHHUs, onpeaeneHHoro B crangapre HEVC.

Hns obecnieueHnss MakCUMalbHON afalTUBHOCTH Jekonepa YpoBHs 6.1 (wmm 5.1) mo OuTOBOTO MOTOKA
C BPEMEHHBIM I[OJYPOBHEBHIM KOAMPOBaHWEM YPOBHS 6.2 (wnmm 5.2) BBOOUTCS JOTOTHHUTEIHHOE
OTpaHWYECHHE Ha MOPSIOK JEKOAWPOBaHUS TakUM 00Opa3om, utoObl 3HaueHue DTS/PTS Onoka goctyma B
OuTOBOM TOANOTOKE YpoBHs 6.1 (Mimm 5.1) MOrIo MPUMEHATHCA W K JCKOAMPOBAHHIO OMTOBOTO IMOTOKA
YpoBHs 6.2 (wiu 5.2) U K ACKOIUPOBAHUIO OUTOBOTO OANOTOKA YpoBHs 6.1 (uu 5.1).

BpemeHHOe MOIypOBHEBOE KOIHPOBAaHHE

Kaxnprit Bropoit xaap Bumeocurrana ¢ yacroroit 120 umm 100 ' komupyercs B G0k moctyma OUTOBOTO
moAnoToka. Bce ocranbHble Kaapbl BuAcocurHana ¢ yactotoi 120 wim 100 ['m komupyroTcss B OJ0KH
JIOCTYTIa B IOJIMHOKECTBE.

Hexonep YpoBus 6.1 (unmm 5.1) mekomupyeT OMTOBBINA MOAIIOTOK W BBINAET HA BBIXOJE JEKOIWPOBAHHBIC
KaJphl ¢ TOH ke yacToToil kaapos 60 wiu 50 I'w.

Hexonep Ypous 6.2 (wiu 5.2) nexkoaupyeT ¥ OUTOBBIN MOJINOTOK M TMOAMHOMXECTBO U Ha BBIXOJIC BBITACT
JEKOIUPOBAHHBIE Kaapbl ¢ TOM ke yacToTor 120 I'm.

Orpalmqe}me Ha IMOPHAI0K T€KOAUPOBAHUSA

OOs3aTenbHBIM TPEOOBAaHHUEM SIBISIETCSI YepEeOBaHHME MOpPSKAa JEKOJUPOBAHUS KaKIOTro OJIOKa JIOCTyIMa
B OMTOBOM TOJIOTOKE M KaXKAOTO OJOKa JIOCTyINa B MOJAMHOXECTBE. JTO O3HAYaeT, 4To OJIOK JOocTymna
B OMTOBOM IIOJINIOTOKE JCKOAUPYETCS Cpasy xKe IMocie OJ0Ka JOCTyNa B TIOAMHOXKECTBE, H HA000POT.

Ha pucynke | mpexacraBieH mnpumep TMOpAIKa IEKOIWPOBaHUS Oll0Ka JOCTyNa B OWTOBOM TOTOKE
C BPEMEHHBIM ITOypOBHEBBIM KOJMpOBaHUEM YpoBHs 6.2 (uiu 5.2). CnemyeT OTMETHTh, YTO HE TpeOyeTcs
nepenuchiBaTh 3HaYeHus au_cpb removal delay minusl u pic dpb output delay Oinoka pgoctyma B
OMTOBOM TOJIOTOKE JJIS IEKOAUPOBaHUSI OUTOBOTO TOINOTOKA B Jekonepe YpoBHs 6.1 (wm 5.1). To ectsh
He TpeOyeTcs BIIOKEHHOTO coo0IeHus SEI cHHXpOHU3aIul H300paeHHs.

1 Taxxe Brmrowaer 120/1,001.
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PUCYHOK 1
OrpaHuveHue Ha NOPSA0K JeKOAHPOBAHMSA JJIsl GUTOBOr0 MOTOKA C BPEMEHHBIM N0y POBHEBBIM KOAMPOBaHHEM
Crpykrypa GOP Bpemennsiii ID
brok noctyna

B ITOJIMHOKECTBE
120 nm 100 I'n

brok noctyna
B OMTOBOM ITO/IIIOTOKE
60 nm 50 I'ig

brok nocryna
N N: TTopsizok oTo0 paskeHst
M: Tlopsimok j1eKonupoBaHUs

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

[opsinox
0TOOpasKe HHS

Hexonep Yposus 6.2 umi5.2  Yacrora kaapos Ha Bexozie : 120 nml00 I'n

TIOpSIOK JICKO M POBAH ST — — — — — —

Onoka jocryra 81 L% 312 5067 % 116 ] %0 [ 2| h0] 9s] 194} 14 196

(au_cpb_removal_delay_minus 1 + 1)

of acces unit 2 3 4 5 6 7 8 9 10111112813 }14115316§17

il 10f2iat20o0d2i28280l214af2i0i2)212

Topanok BeIsona IOOI L [25 | 34{,4,3 | % I67 | Ty I 81| % Il%l 1]12I1%1| 1314[1%511% I 169'

OyoKa 1oCcTyma

Jexonep Yposus 6.1 umz 5.1  Yacrora kanpos Ha Berxone : 60 mma50 I'ng

Tlopsiok pexonupoBaHust

OJIoKa jrocTyna AN RN \4\3 N AN NN NN AT NN aNs NS,

g;u eTCt:cp:)S_rjrr]?tovaI_deIay_mlnus 1+1) ) 2 4 6 8 10 12 14 16

Pic_dpb_output_delay 4 10 4 0 2 10 4 0 2

S0 noerys ERINNIRNINNNEE NN

6r0Ka oCTyma T N N R NN NNANE NN Nater NN
BT.2073-01

Ipunoxenne 3
(n1st mHpopManIMH)

IIpenmoyrnTebHAA CXEMa KOAUPOBAHMA JJISA YePECCTPOYHBIX BHICOCUTHAJIOB
¢ ucnojb3oBanueM cranaapra HEVC

B nactosiiem IlpunoskeHuun mpeacTaBieHa MPEANOYTUTENbHAS CXeMa KOAUPOBAHUS ISl 4ePECCTPOUYHBIX
BHJICOCUTHAJIOB C MCTOIb30BanrueM ctangapra HEVC.

BBenenne

B npencrasnenHoid B HacrosiueMm IIpuiiokeHUM NPEeNroOYTUTENBbHOM CXeME KOAUPOBAHUS HCIOJIb3YETCS
BO3MOXHOCTh KOJMPOBaHUs AJISl 4epecCTpOuHBIX BHIeocurHanoB cranaapra HEVC. Dto o3nauaer, yro
B kaxaoi CVS ucnonpiyercs mb0 KOAUPOBAHMUE HA OCHOBE KaJpOB MJIM KOAMPOBAHHE HA OCHOBE IOJIEH.
Ecmu CVS 3akonupoBaHa myTeM KOJIWUPOBaHMS Ha OCHOBe moieil (To ecth ¢uar field seq flag pasen 1),
HaJIaraloTCsl ONKMCAaHHBIE HWKE orpaHuyeHus. B mportuBHOM ciydae, ecniu CVS 3akojupoBaHa IyTeM
KOAMPOBaHMUA Ha OcHOBe KaapoB (To ecth Quar field seq flag paBen 0), ZOMOIHHUTENBEHBIE OIPaHUYECHUS
Ha HaJararoTcs.
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Orpannyenue Ha cTpykTypy GOP

O0s3aTeTbHBIM TPEOOBAHUEM SBIICTCS TOCIEAOBATEILHOE KOTUPOBAHKIE N300paKEHN TIEPBOTO U BTOPOTO
MOJIs, €CJIM B TOM JKe Kajipe cojaepkatcs JBa mons. Ha pucyHke 2 mpezcrarieH npumep cTpyktypsl GOP
B COOTBETCTBHH C ONMHUCAaHHBIM B HactosieM [Ipunoxkenuu orpanunueHueM. CieayeT OTMETUTh, YTO JH000e
MoJie B KaJpe MOXKET COJIEPKATh CCHUIKY Ha JIFOObIC paHee JeKOJMPOBaHHbIE MOJIS B IPYTUX Kajapax.

PUCVYHOK 2

Orpanuvenue Ha cTpykTypy GOP 1pn KoiHpOBaHHH HA OCHOBe NoJIei

P €119 T

1-¢e[: 1-e mose 2-¢ [:2-¢ mone

N: IOPAAOK JE€KOANPOBAHUA

Bpewmennsrii ID

[opsimok oTob paskeHUst

BT.2073-02

Orpannyenne Ha 6;10k foctyna IRAP

B cuny Toro, uto cranmaptr HEVC He nomyckaeT KoIUpOBaHMsS KOHEYHOTO OJIOKa JOCTyNa M300pakeHUsI
710 JII000T0 HayaJIbHOrO OJIOKa JOCTyHa HM300paskeHHs, KOTOPBIH sBJsieTCs Oojiee paHHUM IO HOPSIKY
oTOOpaXeHHUs, YeM KOHEYHBIH OJIOK [0cTyna H300paskeHHs, Hajaraercsl CleAylollee OrpaHuvYeHHUe
JUTSL BBITIOJTHEHUA orpaHnyeHns Ha cTpyktypy GOP, onucanHoro BoIie.

Korna B GMTOBOM MOTOKE MOSIBIISIETCSI HA4aIbHBIN OJIOK TOCTyIa H300paXKeHs, OJIOK JOCTyIa n300pakeHus
IRAP nommken nosBUThCS TOJIBKO B Hauaiie CVS.

st Toro 94To0bl HMENKCH TTOBTOPSIFOIIUECS TOUYKH MPOU3BOIBHOTO JTocTyma, B CVS MoXeT MpuCyTCTBOBATH
HECKOJILKO TOYEK JIOCTYIa, CBs3aHHBIX ¢ cooOmienremM SEI Touku BoccTaHoBieHHs. B 3ToM ciyuae
pexoMeHnnyercsi koaupoBarb CVS Takum oOpa3om, 4toObl dutarm recovery poc_cnt u exact match flag
coo6menust SEI Touky BOCCTaHOBICHHSI MOTIIH OBITh YCTaHOBJIEHBI paBHBIMH () 1iu 1, COOTBETCTBEHHO.
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Ipuioxenne 4
(o1 uapopManum)

IIpennoyTuTe/ibHANA CXeMa NMaAPAIETbHOT0 KOTUPOBAHUS
st popmata 7680 x 4320 TCBY ¢ ucnoab3zoBanuem crangapra HEVC

B mHacrosieM TNPHIOKEHUH TMPEACTaBICHA MPEANOYTHTEIbHAS CXeMa MapaUIeIbHOTO KOTUPOBAHUS
st popmata 7680 % 4320 TCBY ¢ ucnoss3opanneM crangapra HEVC.

BBenenune

YunuTtheiBas mocieAHNE TEHACHIWN Pa3BUTHUS TEXHOJOTHH B OTPACIW PaJHOBEIIAaHUS, CYIIECTBYET TBepAas
HaJeKIa Ha TO, 4TO B Omwkaiimee Bpems Oyner peann3oBaH aexojep peanbHoro BpemeHn HEVC
it Buneocurnanos 4K Ha ogaokpuctansHort BUC. C npyrodl cTOpOHBI, IPEAONaraeTcs, 4To moTpedyercs
eme 5-10mer i peamuzanuu ogHoKpuctansHOH BUC, nekommpyromieli B pealbHOM BpeMEHH
Buneocuraansl 8K. CregoBarensHo, cTpykTypa 6utoBoro moroka HEVC Buaeocurnanos 8K momkHa ObITh
orpejesieHa TakuM 00pa3oM, 4TOOBI 00ecTeunBanach BO3MOKHOCTD €r0 JCKOAUPOBAHUS C HCIIOJIb30BaHUEM
Heckonbkux BUIC 4K crangapra HEVC.

JlaHHas penoYTUTENbHAs cXeMa KOAWPOBAHUS JUIsl BUICOCUTHATIOB 8K IpHHUMaeT cxeMy MmapaulebHOTO
koaupoBaHus. W3obOpaxenune 8K paBHOMepHO pa3z0mBaeTcsi Ha 4YeThlpe (QparMeHTa H300paKeHUSI.
Jliis MuHUME3AIMH TOTePh 3((HEKTUBHOCTH KOJIUPOBAHMS BCIICIACTBHE pa30MCHHS HA YaCTH 00sI3aTeIbHBIMU
SIBIITIOTCS OOIIME ATAJIOHHBIE H300paXeHH IS 3TUX (PParMeHTOB N300paKEHUS U pa3pemaronme GuibTpel
B nuieiide Ha rpanuiie pparMeHTOB U300paKEHHS.

Pa3ouenue uzodpaskenus Ha pparMeHTHI

NzobOpaxenne 8K paszdouBaercs Ha deThipe (pparmMeHTa uszoOpaxkeHus. Kaxipiii pparMeHT n300pakeHus
KOAMPYETCS KaKIBIM MPOLECCOPHBIM SIPOM KaK CaMOCTOSTEIbHBIM CEKIIMOHHBIA CETMEHT C IapamMeTpaMu,
MMOKa3aHHBIMA Ha pHUCYHKE 3. Kaxnmblii CeKIIMOHHBIA CErMEHT MOXeT OBITH pa30WT elle Ha HECKOJBKO
CEKIIM.

PUCYHOK 3

CxeMma pa3ouenus uzodpasxenusi 8K Ha yerbipe pparmenTa uzodpakeHust

x
v
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y
T 1T
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S % first_slice_segment_in pic_flag=1
#CQ
@ :o: O1/1e/bHPIi CeKIMOHHbIH CCrMeHT 1
S8 first_slice_segment _in_pic_flag=0 £
— 2 slice_segment_address =2040( cnyuaitd &4 CTB) &
3 b
23 A
0 é anem;_HLn‘z’I CCKIII/IOI:IHLI_I\/'I CErMeHT 2 <
8 3 first slice_segment_in_pic_flag=0 ®
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¥
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OrpaHuyeHusi Ha NapaMeTpPbl
[IpuMeHSIOTCS OrpaHHYCHHS Ha TIapaMeTPhl, IPEACTaBICHHBIC B Ta0IHIIE 2.
TABJIMLIA 2
OrpanuyeHusi Ha NapaMeTPhI JJI51 CEKUMOHHOI0 pa30oueHns n300pa;keHus Ha (parMeHThI
ITapamerpsl Orpanuyenne

pic_width_in_luma_samples 7 680
pic_height_in_luma_samples 4320
first_slice_segment_in_pic_flag 3HauyCHUS IOKAa3aHbI HA PUCYHKE 3
slice_segment_address
pps_loop_filter_across_slices_enabled_flag 1
slice_loop_filter_across_slices_enabled_flag
tiles_enabled_flag 0

IPUMEYAHMUE. — Mo3an4Hoe pa3OucHHUE HE PEKOMEHIYETCs,

TaKk KaK BCPTHKAJIbHOC pa361/1eH1/1e MO3aHMKH  BBbI3BIBACT

CYHICCTBCHHBIC NTOTCPHU 3(1)(1)6KTI/IBHOCTI/I KOAUPOBAHMA THIIOBBIX
CILCH B IpOrpaMMax, XapakKTCPU3YIOLIUXCA OOJIBIINM 00BEMOM
TOPU3OHTAJIBHOTO JABHIKCHHS, KOIld KaXXJ0C MNPOHECCOPHOC
AAPO COBMCCTHO HCHOJIB3YCT OrpaHUYCHHOC YHCJIO 3TAJIOHHBIX
BLI60pOK JUIA KOMIICHCAIIMU ABHUXKCHU .

[[14ana30H BCPTUKAJIBHOI'O KOMIIOHECHTa BEKTOpa
JBHXKCHMUA, KOTOpLII7I MEPECCKACTCA rpaHUIly CCKIHU.

JlomkeH ObITh OTpaHUYEH TAKKM 00pa30M, 4TOOBI JIF000# 0JI0K
NPOTHO3MPOBAaHHUS B OTIEIHHOM CEKIIMOHHOM CErMEHTE He
UMeJ CCBUIOK Ha BBIOOPKH B JPYrOM OTIEIBHOM CEKIIMOHHOM
CeTMEHTEe, BEpPTHKAJIBHAS IO3UIHI KOTOPOTO OTHOCHTEIHHO
TpaHUIBI OBYX OTICNBHBIX CEKIUH HAaXOIUTCS 3a IpeaeiamMu
muarazoHa (—128, 128) mis Ber6opku sipkocta u (—64, 64) mis
BEIOOPKH I[BETHOCTH (B cIlydae IIBETOBOTO IPOPEKUBAHUS
4:2:0).

[Monpo6HOe mosicHeHNE CM. Ha puc. 4.

[NPUMEYAHUE. - Ot0  orpaHn4yeHue  BBOJUTCA Ui
COKpAalIEeHHs JIOTOJIHUTENbHOW MIMPUHBI TI0JIOCKI  MEXAY
MPOIECCOPHBIMU  SIIPaMU TIPH COXpaHCHUH 3(PPEKTUBHOCTH
KOAMPOBaHUS B TUIIOBBIX CIIEHAX MPOTPAMM.
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PUCYHOK 4

OrpannyeHus Ha BEKTOPBI IBHKCHUS, IlepeceKaoIye rPaHuIly CeKIMii
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