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PO3AiNeHHsA CUHTaKCUYHOrO enemMeHTa TUny NPorHo3yBaHHs Ans 6roka BiaeogaHnx 3 BUKOPUCTaHHAM
KOHTEKCTHO-aganTuBHOro GiHapHoro apudmeTnyHoro kogysaHHA (CABAC) 3 ogHWM KOHTEKCTOM,
NPUYOMY OAMH KOHTEKCT € TUM caMuM Ans Oyab-9KOro TMny po3AifieHHs; i KogyBaHHS CTPYKTYPHOTO
enemMeHTa po3Mipy PO3AiNIeHHS CUHTAKCUYHOrO efieMeHTa Tunmy nNporHo3dyBaHHsA And  6noka
BigeogaHux 3 BukopuctaHHaM CABAC B pexumi ob6xogy. Tun po3fineHHs € acMMETPUYHUM
po3gineHHAM. CTPYKTYpHWA enemMeHT TWUMy PO34iNieHHS BKa3ye, YN € acMMETPUYHE pO34iNeHHs
BEPTUKANbHO po3aineHnM abo ropusoHTanbHO po3gineHnMm. CTPYKTYpHWUA eneMeHT po3mipy
pO3MineHHsa BKa3ye, UM € neplle po3difieHHs OOHIE YBepTHO po3mipy bnoka BigeogaHux abo uum €
nepLle po3dineHHs TpboMa 4BepTAMU po3Mipy 6noka BigeogaHux. TakoXK 3anponoHOBaHI NPUCTPIN
KOAyBaHHS i CNOCIB, | NpUCTPi AeKO4YyBaHHS.
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[aHa 3asBka 3asBnsie npioputeT nonepedHbol 3asBkm CLUA 61/557, 325, nogaHoi 8 nuctonaga
2011, i nonepeaHboi 3asaBkn CLUA 61/561, 911, nogaHoi 20 nuctonaga 2011, obuagi 3 AKNX BKITHOYEHI
B LieN AOKYMEHT K MOCUMMaHHSA y BCiM X NOBHOTI.

Manysb TeXHiKn

[aHnii BUHaxXig CTOCYETbCSl KOOYBaHHSI Bideo i, 30Kkpema, KOHTEKCTHO-adanTUBHOro GiHapHOro
apudmeTnyHoro kogyeaHHs (CABAC), L0 BUKOPUCTOBYETLCS B KOAYBaHHI Bigeo.

lMonepeaHin piBeHb TEXHIKK

MoxnuBocTi UMPOBOro BiAEO MOXyTb OyTM BKIOYEHI B LUMPOKWIA Adianas3oH MNpUCTpPOIB,
BKMOYa4uM LUMdpoBi Tenesizopu, CUCTEMU LUPPOBOro NPsSIMOro MOBIEHHH, 6e34poToBi cucTemm
MOBJIEHHS, nepcoHanbHi umdpposi nomidHvkn (PDA), noptatuBHi abo HacTinbHIi koMmn'toTepw,
NNaHLWeTHI KOMN'IoTepPU, ENEKTPOHHI KHUIW, LMPOBI Kamepu, LUGPOBI 3anncytodi NpucTpoi, LMGpPOBi
Megianneepu, irpoBi BiAeonpuCTpoI, irpoBi NPUCTaBKK, CTINbHUKOBI abo CynyTHWUKOBI pagioTenedoHu,
Tak 3BaHi "cmapTgoHu", npucTpoi BigeoTenekoHdepeHLin, NPUCTPOi MNOTOKOBOrO BiA€O i TOMY
nofidHe. Lindposi BigeonpucTpoi peanizoByoTb TEXHONOTT CTUCHEHHS Bideo, Taki SK Ti, O onucaHi B
cTaHgapTax, BusHadeHux MPEG-2, MPEG-4, ITU-T H.263, ITU-T H.264/MPEG-4, yactnHa 10,
PoswwnpeHe koagyBaHHs Bigeo (AVC), ctaHgapT BucokoedektBHoro kogyeaHHa Bigeo (HEVC), wo
3HaxXOAMTbCS B LEeln Yac B cTafii po3pobKku, i po3IMpeHHsT TakMx cTaHdapTiB. Bigeonpuctpoi MoXyTb
nepegaeaTu, nNpuiamatu, kogyBaTu, AekogyBaTtu i/fabo 30epiratv umMdpoBy BigeoiHdopmauito GinbL
e(eKTUBHO LUNAXOM pearni3auii Takux METOAIB CTUCHEHHS Bigeo.

MeToan CTWUCHEHHsI BigE€O BMKOHYKOTb NpoOCTOpoBe (BcepeauHi 300paxeHHs, iHTpa-)
NPOrHO3yBaHHs i/abo 4yacoBe (MiX 300pakeHHAMM, iHTep-) NPOrHO3yBaHHSA ANs CKOPOYeHHs abo
YCYHEHHS HaaMipHOCTI, BNacTUBOI BigeonocnigoBHocTaMMU. [na 6110KOBOro KogyBaHHs, Bigeo cnawc
(TobTo Bigeo3obpaxeHHs abo vacTMHa Bigeo3obpaxeHHs) Mmoxe GyTu posgineHun Ha 6noku Bigeo,
AKi TaKOXX MOXyTb 3ragyBaTuca sk 6noku gepesa, ogmHuui kogyBaHHs (CU) i/abo By3nu kogyBaHHS.
Brnoku Bigeo B iHTpa-kogoBaHomy (l) cnawci (cermeHTi) 306paXeHHA KOOYHTbCS 3 BUKOPUCTaAHHAM
NPOCTOPOBOrO MPOrHO3yBaHHS BiAHOCHO OMOPHUX BMOIPOK Yy CyCigHix Grokax B TOMy camomy
300paxeHHi. brokn Bigeo B iHTep-kogoBaHoMy (P abo B) cermeHTi 300paXeHHst MOXyTb
BMKOPMCTOBYBATWU MPOCTOPOBE MPOrHO3yBaHHSA BiAHOCHO OMOPHMX BUBIPOK y CycCiaHix 6nokax B ToOMy
camoMy 300paxeHHi abo 4acoBe NPOrHO3yBaHHsS BIAHOCHO OMOPHWUX BUOIPOK B iHLWIWX OMOPHMX
300paxeHHsX. 300paxeHHss MOXyTb 3ragyBaTucsa SK Kadpw, | OMOPHi 300paXeHHsT MOXYyTb
3ragyBaTuCs AK ONOPHI Kagpw.

lMpocTopoBe abo YacoBe NPOrHO3yBaHHsSI MPM3BOAUTL B pe3ynbTaTi 40 Groka NPOrHo3yBaHHA AN
Onoka, wWo nignarae kogyBaHHK. 3anuLIKOBI AaHi NPeACcTaBnalTb MIKCEmMbHI Pi3HMLUI MiXK BUXIOQHUM
6rnokom, WO nignsrae kogyBaHHIO, i 6MOkOM MpOrHo3yBaHHSA. |HTep-kogoBaHWM 6GMOK KoAyeTbCS
BiOMOBIAHO [0 BeKTopa pyxy, $KMA BKasdye Ha Onok onopHux BUBIPOK, yTBOpPIOKOYMX BRok
NPOrHO3yBaHHS, i 3anVWKOBUMW OaHUMMW, SKi BKa3ylOTb PISHULIO MK KOAOBaHMM Grokom i 6rokom
NPOrHo3yBaHHs. |HTpa-kogoBaHMM OGnOK KOAYETbCA BIANOBIAHO A0 PEXMMY iHTPa-KOAYBaHHS i
3aNUWKOBUX OaHuX. [Ons noganblioro CTUCHEHHS, 3anuLLKOBI AaHi MOXyTb OyTuM nepeTBOpeHi 3
nikcenbHOI AiNsgHKN B OiNAHKY NepeTBOPEHHS, NPU3BOASYN B pe3ynbTaTi 40 3anuvLKOBUX KoedillieHTiB
nepeTBOPEHHS, sIKi NOTIM MOXYTb OyTK KBaHTOBaHi. KBaHTOBaHi koedilieHT! NepeTBOpPeHHs, cnovaTky
BMOPSIAKOBaHI B ABOMIPHUA MacuB, MOXYTb CKaHyBaTuCs, W06 cdopMyBaTU OAHOMIPHUIA BEKTOP
KoeilieHTiB NepeTBOPEHHS, | EHTPONINHE KOAYBaHHA MOXe OyTM 3acTOCOBaHe ANs OOCATHEHHS Lie
OiNbLUOro CTUCHEHHS.

CyTb BMHaxoay

3aranom, ue po3kpuTTa ONMCye MeToaM AJ1s1 KOHTEKCTHO-a4anTUBHOrO GiHapHOro apMMeTUYHOro
kogyBaHHs (CABAC) B npoueci BigeokogyBaHHs. 30Kpema, Le PO3KPUTTS MPOMOHYE CKOPOYEHHS
KinbkocTi koHTekcTiB CABAC, WO BUKOPUCTOBYKTLCA ANA OAHOro abo AEKiNbKOX CUMHTaKCUYHMX
ernemeHTiB, HeobMexyBanbHi Npuknagn skux BkrtovaloTe pred_typ, merge_idx, inert_pred_flag,
ref_idx_Ix, cbf cb, cbf cr, coeff abs level greater1_flag Ta coeff abs_level greater2_flag.
Mopaundikauii MOXYTb CKOPOTUTU OO0 56 KOHTEKCTIB 3 HEeXTyBaHO MarnvMMu 3MiHamMu edeKTUBHOCTI
KofyBaHHs. CKOPOYEHHST KOHTEKCTY AN CUHTaKCUYHUX ENIEMEHTIB, L0 NPOMOHYTLCS, MOXYTb ByTH
BMKOPUCTaHi okpemo abo B Byab-Akii KOMBiHaLLT.

B opgHoMmy npuknagi 34iiCHEHHSI pPO3KPUTTSA CMocid KOAyBaHHsSI BiAeO MOXe BkMoyatu B cebe
BM3HAYEHHS MEpLIOro TWUMy MpPOrHo3yBaHHA AN ©Onoka BigeogaHux y P cnanci (cermedTi),
npeacTaBneHHst MepLIOro TUMy MPOrHO3YBaHHSI K CUHTAKCUYHWUA €NTEMEHT TUMy MNpPOrHodyBaHHA P
CerMeHTa, BU3HaYeHHA QJpyroro Tumny MpPOrHo3yBaHHsA Ans 6noka BigeogaHux y B cermenTi,
npeacTaBneHHs ApYyroro TUMy MPOrHO3yBaHHA SK CUHTAKCUYHWA eneMeHT Tuny nporHo3yeBaHHsa B
CermMeHTa, BU3Ha4yeHHs1 biHapu3adii P cermeHTa gnsi CUHTAKCMYHOrO efieMeHTa TNy NPorHo3dyBaHHs P
CermMeHTa, BU3Ha4yeHHs1 OiHapu3adii B cermeHTa onsi CUHTAKCMYHOrO efieMeHTa TUny NporHo3yBaHHA B
CerMeHTa, npu LbOMY CUHTaKCMYHUIWN eneMeHT Tuny MNpPOrHo3yBaHHA P cermMeHTa i CMHTaKCU4HWI
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eneMeHT Tuny nporHo3yBaHHs B cermeHTa BU3HA4YalOTbCA 3 BUMKOPUCTAHHSAM Tiel camoi foriku
OiHapusauii, i KogyBaHHA BigeogaHWx Ha OCHOBI OiHapusauii CMHTaAKCUYHOro enemeHTa Tuny
NPOrHO3yBaHHS P cermMeHTa i CUHTaKCUYHOro enemMeHTa TUny NPorHo3yBaHHA B cermeHTa.

B iHWoOMY npuknagi gaHoOro posKpUTTS Crocid aekodyBaHHs Bigeo Moxe Bknovatnm B cebe
BigobpakeHHs GiHApM30BaHOrO CUHTAKCUYHOrO efieMeHTa TuMy MPOrHo3yBaHHA P cermeHTa Ha Tuvn
NPOrHO3yBaHHs, BUKOPUCTOBYOUM BigobpaxeHHs1 GiHapu3sauii ons 6noka BigeogaHux y P cermeHTi,
BifobpaxkeHHs BiHapM30BaHOrO CUHTAKCUYHOrO efnieMeHTa TuMy MporHo3yBaHHA B cermeHTa Ha Tvn
NPOrHO3yBaHHS, BMKOPUCTOBYOUMN BigobpaxkeHHs GiHapu3audii ons 6noka BigeogaHux y B cermeHTi, i
OEKOLyBaHHSA BigeoaaHnX, OCHOBYOUMCE Ha BijobpaKeHnX Tmnax NporHo3yBaHHS.

B iHwomMy npuknagi gaHoro pos3kpuTTsa cnocib kooyBaHHA BigeogaHux Bkroyae B cebe
BM3HAYEHHS TUMY PO3AiNEHHA ANS pexunmy nporHo3yBaHHA And 6noka BigeogaHux, KoOoyBaHHA
CTPYKTYPHOrO enemeHTa Tuny po34ineHHs CUHTaKCUYHOro enemMeHTa TUny NPorHo3yBaHHA ans 6roka
BigeogaHux 3 BukopuctaHHam CABAC 3 oOHUM KOHTEKCTOM, MPUYOMY Lie OOUH KOHTEKCT € TuUM
caMmuM Ans 6yab-aKOro TUNy Po3AineHHs, i KogyBaHHSA CTPYKTYPHOIO enieMeHTa po3mipy po3aineHHs
CVMHTaKCMYHOrO efnieMeHTa Tuny MporHo3yBaHHA Ansd 6noka BigeoaaHux 3 BukopuctaHHam CABAC B
pexumi obxony.

B iHwWoMy npuknagi gaHoro po3KpUTTA cnocid AekodyBaHHSA BiAeO4aHMX MICTUTb MPUIAOM
CVYHTaKCMYHOIO erneMeHTa Tuny MpPOrHo3yBaHHA ANnd ©Onoka BigeodaHux, ski Oynu kogoBaHi 3
BukopucTtaHHaM CABAC, npvyoMy CUHTaKCUYHWIA €NeMeHT TUMy MpOrHo3yBaHHA BKIOYae B cebe
CTPYKTYPHUI €NeMeHT TUMY Po3ifeHHs, WO npeacTaBnsae TUN pPo3fifneHHs, i CTPYKTYPHUIN eneMeHT
PO3Mipy PO3AiNeHHs, WO NPeacTaBrise Po3Mip PO3AiNeHHs, AeKoAyBaHHS CTPYKTYPHOrO enemMeHTa
TUNY PO3LINEHHS CUHTAKCUYHOrO €enemMeHTa Tuny MPOrHO3yBaHHS 3 BUKOPUCTAHHAM KOHTEKCTHO-
agantmBHOro 6iHApHOrO apuMeTM4HOro KoOyBaHHA 3 OAHWM KOHTEKCTOM, MPUYOMY LEeW OAMH
KOHTEKCT € TUM camuM ans 6yab-sikoro TUny pPO3AiNeHHs, i OeKodyBaHHS CTPYKTYPHOro enemMeHTa
TUNY PO3AiNEeHHST CUHTAKCUYHOIO enemMeHTa Tuny nNporHo3ysaHHs 3 BukopuctaHHam CABAC B pexumi
obxoay.

B iHWOMyY npuknagi gaHoro po3kputTsa cnocid KogyBaHHA BigeodaHux BKMoyae B cebe KogyBaHHS
npanopa kogoBaHoro 6rioka konbopoBocTi Cb ans 6noka BigeogaHux 3 BukopuctanHsaM CABAC,
npyvyoMy KoAyBaHHS Mpanopa kofgoBaHoro 6rioka konbopoBocTi Cb Bkntovae B cebe BMKOpPUCTAHHS
Habopy KOHTEKCTIB, WO BkMo4Yae B cebe oguH abo bGinblie koHTekcTiB sk YactuHy CABAC, i
KoQyBaHHA nparnopa kogoBaHoro 6noka konbopoBocTi Cr 3 BukopucTaHHsM CABAC, npudomy
KoAyBaHHS npanopa KogoBaHOro 6rnoka konbopoBocTi Cr MICTUTb BUKOPUCTAHHS TOFO caMoro Habopy
KOHTEKCTIB, LLO i ANns npanopa kogosaHoro 6noka konsoposocTi Cb, sk yvactuHy CABAC.

[aHe po3KpMTTS TakoX Oonucye BuLlesragaHi cnocobu B TepMmiHax MpPUCTPOIB, CKOHirypoBaHuXx
AN BUKOHAHHSA UMX CcnocobiB, a TakoX B TEPMiHAX 34MTYBaAHOrO KOMMN'IOTEPOM HOCIS Ansa 36epiraHHA
IHCTPYKLUIN, AKi, MpU iX BUKOHAHHI, CMOHYKaloTb 0AMH abo BinblLue npoLecopis BUKOHYBaTK Ui cnocobu.

Hetani ogHoro abo Aekinbkox npuknagie HaBedeHi Ha NPUKNageHUX KPecrieHHAX i Onuci Hmk4e.
IHWi 03HakKw, Lini Ta nepeBary 6yoyTb OMEBUAHI 3 ONUCY | KpecneHb i 3 POpMynu BUHaxXoay.

KopoTkuin onuc KkpecrneHb

Ha cir. 1 npeagctaBneHa G6rok-cxema, Lo iNOCTPYE 3pa3KkoBY CUCTEMY KOAYBaHHS i 4EKO4YBaHHS
Bijeo, slka MOXe BUKOPUCTOBYBATN MeTOAU, ONUcaHi B AaHOMY PO3KPUTTI.

Ha oir. 2 npencraBneHa 6nok-cxema, WO iNOCTPYE 3pas3koBUA BigeoKkodep, SKUN MOXe
peanizyBaTu cnocobu, onucaHi B JaHOMY PO3KPUTTI.

Ha d¢ir. 3 npepnctaBneHa 6rnok-cxema, WO iMOCTPYeE 3pas3KoBUN BigeodeKkoaep, SKUN MOXe
peanizyBaTn cnocobun, onucaHi B AaHOMY PO3KPUTTI.

Ha oir. 4 nokasaHe KoHUenTyarnbHe KpecrneHHs, Wo AeMOHCTPYE SK KBaapaTHi, TakK i HekBagpaTHi
TUNW PO3aiNeHHs.

Ha oir. 5 nokasaHe koHLenTyarnbHe KpecneHHs, WO AEMOHCTPYE aCUMETPUYHI TUNWN PO3AINEHHS.

Ha cir. 6 npeacraeneHa 6nok-cxema NOCMiAOBHOCTI onepauii, Wo intocTpye npuknag cnocoby
KoAyBaHHS Bifeo 3riAHO 3 JaHUM PO3KPUTTAM.

Ha cir. 7 npeacraeneHa Gnok-cxema NoCriAOBHOCTI onepauii, Wo iniocTpye npuknag cnocoby
OeKo[lyBaHHSA Bigeo 3rigHo 3 AaHUM PO3KPUTTAM.

Ha cir. 8 npeacraeneHa 6nok-cxema NOCMiAOBHOCTI Onepauii, Wo iniocTpye npuknag cnocoby
KoAyBaHHS Bifeo 3riAHO 3 JaHUM PO3KPUTTAM.

Ha dir. 9 npencraBneHa 6nok-cxema nocnigoBHOCTI onepauin, Wo iNCcTpye npuknag cnocoby
AeKogyBaHHS Bigeo 3rigHO 3 JaHUM PO3KPUTTAM.

Ha cir. 10 npencraeneHa 6rok-cxeMa MochnigoBHOCTI onepadin, LWo incTpye npuknag cnocoby
KoOyBaHHS BiAeo 3rigHO 3 JaHUM PO3KPUTTAM.

JloknagHuin onuc
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[aHe po3kpuTTs onucye cnocobu koayBaHHS AaHWX, TakMx K BigeoaaHi. 3okpema, B AaHOMY
PO3KPUTTI OMUCYIOTLCS CMOCOBU, SAKIi MOXYTb CMpPUSATU edEeKTUBHOMY KOAYBaHHIO BideoAaHWX 3
BMKOPUCTAHHSIM MPOLIECIB KOHTEKCTHO-a4anTMBHOIO E€HTPOMINHOro kodyBaHHA. 3okpema, B JaHOMY
PO3KPUTTI MPOMOHYETLCA CKOPOYEHHS1 KinbkocTi koHTekcTiB CABAC, WO BWKOPUCTOBYHOTbCS ANs
KOOYyBaHHSI CUMHTAKCUYHUX erneMeHTiB, Takux sk pred_typ, merge_idx, inert _pred flag, ref idx Ix,
cbf cb, cbf cr, coeff abs level greater1 flag Ta coeff abs level greater2 flag. Moaundikauii
CKOpOYyloTb 00 56 KOHTEKCTIB 3 HEXTyBaHO ManuMmu 3MiHaMmun edeKTUBHOCTI KoAayBaHHA. [aHe
PO3KPUTTS ONUCYE KoOYyBaHHSA Bigeo Ans uinewn intoctpadii. OgHak cnocobu, onvcaHi B AaHOMY OMNUC,
TakoX MOXYTb BYTM 3aCTOCOBHI 4O KOAYBAHHS iHLUUX TUNIB JaHUX.

Ha oir. 1 npeactaBneHa 6nok-cxema, wWo inoctpye npuknag cuctemyn 10 kodyBaHHS i
AeKodyBaHHS Bigeo, fka Moxe OyTu CkoHdirypoBaHa, W06 BMKOPUCTOBYBaTU METOAM KOHTEKCTHO-
apantmBHoro GiHapHoro apudmeTtudHoro kopysaHHs (CABAC) BignosigHO A0 npuknagis gaHoro
po3KpuTTA. Ak nokasaHo Ha gir. 1, cuctema 10 Bkntoyae B cebe npucTpini-gxepeno 12, skuin nepepae
KoJoBaHe Bigeo 0o NpucTpoto-ofepxkyBada 14 yepes kaHan 16 3B'a3ky. KogoBaHi BigeogaHi MOXyTb
Takox 36epiratucs Ha Hocii 34 30epiraHHsa gaHux abo dannoBomMy cepeepi 36, i npucTpin-ogep>xysay
14 moxe 3BepTaTUca OO0 HUX 3a OaxaHHsM. [lpu 36epiraHHi Ha Hocii 30epiraHHs gaHux abo
dannosomy cepepi Bigeokogep 20 Moxe HagaTu KOAOBaHi BigeodaHi iHLWOMY NPUCTPOLD, TaKoMy SK
MepexHun iHTepdelic, komnakT-guck (CD), nporpamatop abo npucTpin obnagHaHHS LWTamnyBaHHS
Blu-Ray abo uudposoro Bigeogucka (DVD) abo iHwi npuctpoi, ana 30epiraHHsa KoOOBaHMX
BijeoaaHuX Ha Hocii 3bepiraHHs gaHux. Kpim Toro, npuctpin, okpemuii Bia Bigeoaekonepa 30, Takum
AK MepexHun iHTepdenc, CD abo DVD 3uutyBay abo Tomy nogibHe, Moxe BUTAryBaT KOOOBaHI
BijeoAaHi 3 Hocist 3GepiraHHA AaHWX | HagaBaTy BUTArHYTI AaHi Ha Bigeogekoaep 30.

MpucTpin-mxrepeno 12 i npuctpin-ogepxysayd 14 MoxXyTb BknioyaT B cebe Byab-sKkunii 3 LUIMPOKOro
CrneKkTpa MpUCTPOIB, BKIHOYAKYM HACTINbHI KOMN'tOTEpKU, HOYTOYKM (TOBTO mopTaTMBHI KOMMN'lOTEPM),
NNaHLWeTHi KoMMN'loTepw, TeneBisinHi NpucTaBkn, TenedoHHi anapaTtu, Taki Sk Tak 3BaHi cMapTdoHu,
TENeBi30py, Kamepw, NPUCTPOi BigobpaeHHsl, LM@POBI Megianneepwn, irpoBi KoHconi abo Tomy
nofioHe. ¥ Garatbox BuNagkax Taki MPUCTPOi MOXYTb OyTW OcCHalleHi ans 6e34pOoTOBOro 3B'A3KY.
TakvM YMHOM, KaHan 16 3B'A3Ky MoXxe MICTUTK 6e30poToBUI KaHan, APOTOBMIA kaHan abo KombGiHaLito
OPOTOBUX | ©e3gpoToBMX KaHaniB, npuaaTHUX Ons nepegadi KogoBaHMX BigeodaHux. AHanoriyHo
davinosuii cepep 36 Moxe OyTU [OCTYNHWIA ANs NpUCTpolo-ofepxyBaya 14 4yepe3 Oyab-ske
cTaHgapTHe 3'edHaHHA nepefadi gaHux, B TOMY yuchi IHTepHeT-3'egHaHHA. Lle Moxe Bkniovatu B
cebe GesgpotoBun kavan (Hanpuknag, 3'egHaHHs Wi-Fi), gpoTtose 3'egHaHHs (Hanpwuknag, DSL,
kabenbHMN Moaem i abo MoedHaHHs TOro i iHWOro, sike MigXOAWTb Ans AOCTYny [0 KOOOBaHMX
BigeodaHux, Wo 36epiraloTbCs Ha hannoBomy cepsepi.

Metoan CABAC, BignoBigHO [0 npuvknagiB AaHOro po3KpuTTa, MOXyTb OyTn 3actocoBaHi Oo
KoAyBaHHS Bigeo Anst NigTPUMKN Byab-SKOro 3 MHOXMHU MYINbTUMELIMHUX OOAATKIB, TakNX sk edpipHe
TenesisiHe MOBMEHHS, nepegadi kabenbHoro TenebaveHHs, nepegadi CynyTHUKOBOro TenebaveHHs,
nepegadi MNoTOKOBOro Bigeo, Hanpuknag, 4vepes |HTepHeT, kodyBaHHS UudpoBoro Bigeo And
30epiraHHA Ha HOCIT AaHWX, AekogyBaHHA LMPOBOro BiAeo, 36epeXeHoro Ha Hocii JaHunx, abo iHLWmnx
popatkiB. Y pesikmx npuknagax cuctema 10 moxe OyTu ckoHdirypoBaHa ans nigTpUMKK
O[HOCTOPOHHIX abo ABOCTOPOHHIX Nepefad Bigeo Ang NigTPUMKKM TakMX AOAATKIB, Ik MOTOKOBE Bigeo,
BiATBOPEHHS Bigeo, BineoMoBneHHs i/abo BigeoTenedoHis.

Y npuknagi 3a dir. 1 npucTpin-gxepeno 12 Bkrovae B cebe mxepeno 18 Bigeo, Bigeokoaep 20,
Mopynatop/aemonynaTtop 22 i nepegasad 24. Y npuctpoi-mxepeni 12 mxkepeno 18 Bigeo moxe
BKMoyaTn B cebe [mKepeno, Take SK NPUCTPIA 3axOMNSIEHHSA Bige€O, Hanpuknag, Bigeokamepy,
Bijeoapxisu, WO MICTATb paHille 3axonreHe Bigeo, iHTepdenc BigeokaHany aAnsa npMmomy Bigeo Bif
nocrtadanbHVKa BiAEOKOHTEHTY i/abo cuctemy KOMM'IOTEPHOI rpadiikm And reHepauii  gaHux
KOMM'tOTEPHOI rpadiiky Ak BMXiQHOro Bigeo abo KombiHauito Takux mpkepen. AK oguH npuknag, sKwo
Dkepeno 18 Bigeo siBnsie cobolo Bigeokamepy, NpucTpin-gxepeno 12 i npucTpin-ogepxysad 14
MOXYTb YTBOPIOBATW Tak 3BaHi kamepu-tenedoHn abo BigeotenedoHun. OgHak cnocobu, onucaHi B
AaHOMYy pO3KpUTTi, MOXYTb 3acTOCOBYBAaTUCS [0 KOAYyBaHHs Bigeo 3arafnioM i MOXyTb OyTu
3acTocoBaHi 4o Oe3gpoToBux i/abo gpoToBUX AopaTkiB abo goAdaTtky, B SKOMY KOAOBaHi BigeopaHi
30epexeHi Ha nokanbHOMY QUCKY.

3axonneHe, 3asganerigb 3axonsfeHe Bigeo abo Bigeo, WO reHepyeTbCsl KOMM'IOTEPOM, MOXE
KogyBatuca 3a gonomorot Bigeokogepa 20. KogoBaHa iHbopmauia Bigeo mMoxe mMoaysnoBaTuca 3a
OOMOMOrord Moaemy 22 BIiOMNoOBIAHO OO0 CTaHAApTy 3B'A3Ky, Hanpuknag, npoTokony 6e3gpoToBOro
3B'A3Ky, | nepefasaTuca 4O NpuUCTpolo-ogepxysada 14 3a gonomorow nepefasadva 24. Mogem 22
MOXe BKIo4aTy B cebe pisHi amiwyBadi, inbTpu, NigcunioBadi Ta iHWi KOMMNOHEHTU, NPU3HaYeHi ang
mMoaynsuii curHany. Nepegaeay 24 moxe BkItodaT B cebe cxemu, NpusHadeHi ansa nepegadi AaHux,
B TOMY YucCni nigcuntoBadi, GinbTpu i ogHy abo OinbLue aHTeH.
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3axonneHe, 3asganerigb 3axonneHe Bigeo abo Bigeo, O reHepyeTbCs KOMM'IOTEPOM, SKe
KOOYETbCSA 3a A0NOMOrow Bigeokodepa 20, Takoxk Moxe 36epiratucs Ha Hocii 34 36epiraHHa gaHux
abo cannoesomy cepepi 36 AN noganbloOro cnoxuBaHHsA. Hocin 34 306epiraHHsa gaHUX Moxe
BkntoyaTn Blu-Ray gucku, DVD-anckn, CD-ROM, dnew-nam'ste abo O6yab-siKMA iHWWA NigXOAsILnIA
LUMdpOoBMIA HOCI 30epiraHHs gaHuMx ansa 30epiraHHA kogoBaHoro Bigeo. KogoBaHe Bigeo, 36epexeHe
Ha Hocii 34 30epiraHHa gaHux, MoXe noTiM OyTu OOCTYMHMM ONisi NpUCTpolo-odepKyBava 14 ans
AeKkogyBaHHSA | BIATBOpPeHHA. Xo4ya Le He MnokasaHo Ha oir. 1, B AedkMx npuknagax Hocin 34
30epiraHHsa gaHux i/fabo dannosuii cepep 36 Moxe 30epiraT BUXiQHUI curHan nepegasava 24.

darnosun cepeep 36 moxe 6yt 6yab-akMM TUNOM cepBepa, 3a4aTHUMM 36epiratv kogoBaHe Bigeo
i nepepaeBaTu Le KoOOBaHe Bigeo A0 npucTpoto-ogepxyBada 14. 3paskosi annosi cepsepu
BKMOYaloTb B cebe Beb-cepsep (Hanpuknag, ana Beb-camta), FTP-cepsep, npuctpoi 36epiraHHs,
3B'asaHi 3 mepexeto (NAS), nokaneHun Amck abo Oyab-SKuiA iHWWIA TUN NPUCTPOID, 34aTHOro
30epiraT KOAOOBaHI BigeodaHi i nepefaBaTtv iX OO NpUCTpPOlO-oAepxyBada. [lepegava kogoBaHUX
BigeoaaHux 3 hannoBoro cepeepa 36 Moxe GyTM NOTOKOBOIK Nepeaayelo, nepefayeto 3aBaHTaXKeHHA
abo noegHaHHsaM Toro i iHworo. dannosun cepep 36 Moxe OyTM OOCTYNMHMM ANs NPUCTPOLO-
ofepxyBada 14 4yepes3 Oyab-sike cTaHOapTHe 3'eQHaHHA nepedadi AaHWX, B TOMY 4uchi |HTepHeT-
3'egHaHHA. Lle moxe BkntovaT B cebe 6e3gpoTtoBuin kaHan (Hanpuknag, 3'egHanHa Wi-Fi), gpotose
3'egHaHHA (Hanpuknag, DSL, kabenbHuii mogem, Ethernet, USB i abo noegHaHHA Toro i iHWoro, ake
nigxoanTb ANst 4OCTYNy OO KOAOBaHUX BigeodaHux, Wwo 36epiratoTbCsi Ha annoBoMy cepBepi.

MpucTtpin-ogepxxyBad 14 B npuknagi 3a oir. 1 Bknovae B cebe npurimad 26, mogem 28,
Bigeogekogep 30 i npucTtpin 32 BigobpaxeHHs. MNpuimay 26 npucTpoto-ogepkysada 14 npunmae
iHdopMauio no kaHany 16, i mogem 28 gemoaynioe iHpopmauilo Ans ogepXaHHs AemMoayNbOBaHOro
notoky 6iTiB anga Bigeonekogepa 30. IHpopmaLis, Wwo nepenaeTbca Yepes kaHan 16, Moxe BKMYaTH
B cebe pi3Hy CMHTaKCu4Hy iHdopmaLilo, WO reHepyeTbcs Bigeokogepom 20, AN BUKOPUCTAHHS
Bigeogekoaepom 30 npu gekoayBaHHI BigeodaHuX. Takum CUHTAKCUC TaKoX MOXe OyTu BKIHOYEHUI B
KoOoBaHi BigeonaHi, 3d0epexeHi Ha Hocii 34 30epiraHHa aaHmx abo dannosomy cepepi 36. KoxHui 3
Bigeokoaepa 20 i Bineogekoaepa 30 moxe ByTn YacTMHO BiANOBIOHOrO Kogepa-aekoaepa (koaeka),
KU 3aaTHUI KogyBaTh abo AekogyBaTu BigeoaaHi.

MpucTpin 32 BigobOpaxeHHa Moxe OyTM BOyaoBaHMM abo 30BHIWHIM MO BiOHOLIEHHIO [0
npucTpoto-ogepXkyeavda 14. Y gesdkux npuknagax npuctpin-ogepxysad 14 moxe BKrovaTn B cebe
BOyOOBaHWIA NpUCTpii BiOOpaXeHHs, a TakoX Moxe OyTuM CKOHQirypoBaHwn ansi B3aemogii i3
30BHIWHIM MpUCTPOEM BigobpaxeHHs. B iHWWX npuknagax npucTpin-ogepxysady 14 moxe 6ytu
NPUCTPOEM BigobpaxeHHs. 3aranom, npucTpin 32 BigobpaxeHHs BigoOpaxae OeKOAOBaHI BigeoaaHi
KOpUCTYBayy i MOXe MICTUTU Oyab-aKui 3 MHOXMHW MPUCTPOIB BigODOpaKeHHs, Takumx sK
pigkokpuctaniyHmi  gucnner  (LCD), nnmasmoBum  gucnnen, OuCMne’d  Ha  opraHivyHux
cBiTnoBmnpomiHoBaHux giogax (OLED) abo iHwwui Tun npuctpoto BigobpaxkeHHs.

Y npuknagi Ha oir. 1 kaHan 16 3B'A3ky mMoxe MicTutn 6yab-ske gpotoBe abo 6esgpoToBe
cepefoBuLLE 3B'A3KYy, Hanpuknag, pagiodactotHun (PY) cnektp abo ogHy abo Aekinbkox isnyHMX
niHin nepegavi, abo 6yab-aKy kombiHauito 6e34poTOBUX | APOTOBMX cepeoBuly nepepadi. KaHan 16
3B'I3Ky MOXe OyTW YacTMHOI MaKkeTHOI Mepexi, Hanpuknag, nokanbHOi Mepexi, Mepexi LUMPOoKOro
oxonneHHs abo rnobanbHOI Mepexi, Takoi sk IHTepHeT. KaHan 16 3B'A3ky 3BM4YalHO ABMsie cO6OM0
Oyab-ake nigxogswe cepenoBulle 3B'A3Ky abo Habip pisHWX cepegoBuL 3B'sS3KYy AnA nepegadi
BijeodaHux Big npucTpolo-axepena 12 g0 npucTpor-odepxysada 14, Bknwovawun Oyab-siky
nigxoasawy kombiHauito gpotoBux abo 6e3gpotoBux cepeposuly nepepadi. KaHan 16 3B'a3ky moxe
BKMoYaTn B cebe mapLupyTmsaTopu, koMyTaTtopu, 6a3oBi CTaHujii abo Oyab-ske iHWe obnagHaHHS, sike
MOXxe OyTu KopucHMM [fnsi 3abe3neveHHs 3B's3Ky Bigd NpUCTpoto-mxepena 12 go npucTporo-
ofepxysaya 14.

Bineokogep 20 i sigeogekogep 30 MOXyTb MpautoBaTv BigMoOBIAHO OO CTaHOAPTY CTUCHEHHS
Bieo, Takoro sk ctaHgapT BucokoedektnuBHoro kogyBaHHA Bigeo (HEVC), wo 3HaxoauTbes B Uew
yac Ha cTagii po3pobkn OO6'egHaHoi chinbHOI rpynu 3 kogyBaHHst Bigeo (JCT-VC) ITU-T, pynu
ekcnepTiB 3 kogyBaHHs Bigeo (VCEG) i ISO/IEC I'pynu ekcneprtiB 3 pyxomoro 306paxeHHs (MPEG).
HepasHii npoekt crtaHgapty HEVC, sakuii HasmBaeTbca "HEVC pobGouumn npoekt 6" abo "WD6",
onucyetbcs B AokymeHTti JCTVC-H1003, Bross et al.,, "High efficiency video coding (HEVC) text
specification draft 6", O6'egHaHoi cninbHOI rpynu 3 kogyeBaHHsa Bigeo (JCT-VC) ITU-T SGI 6 WP3 Ta
ISO/IEC JTC1/SC29/WG11, 8-e 3acigaHHs: Can-Xoce, KanicdopHia, CLUA, notnin 2012 p., akui 3a
CTaHOM Ha 1 YepBHS 2012 POKy MO>XXHa ckayatu 3 http://phenix.int-
evry.fr/jct/doc_end_user/documents/8 San%20Jose/wgl1/JCTVC-1003-v22.zip.

Kpim TOro, Bigeokogep 20 i Bigeogekogep 30 MOXyTb iSTM BigNOBIOHO 4O iHWMX NPOMpieTapHUX
abo npomMucnoBMx cTaHOapTiB, Taknx sk ctaHgapT ITU-T H.264, akun anbTepHaTMBHO HA3WBAaETLCS
MPEG-4, yactnHa 10, PoswupeHe kogyBaHHs Bigeo (AVC), abo po3lMpeHHSA Takux CTaHZapTiB.
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MeToan p[aHOro po3KpUTTS, OAHAK, He OBMeXyeTbCs SKMM-HeOyab KOHKPETHMM CTaHOapToOM
KoayBaHHs. IHWIi npuknaam sknoyaroTe MPEG-2 ta ITU-T H.263.

Xo4a ue He nokasaHe Ha ir. 1, B geskmx acnekrtax Bigeokogep 20 i sBineogekogep 30 MOXyTb,
KOXHWI, BYTU iHTerpoBaHui 3 aydioKOAEpOM i OeKoAepoM i MOXYTb BKtovaTu B cebe BignosigHi
onokn MUX-DEMUX ab6o iHwWi anapaTtHi 3acobu i nporpamHe 3abeaneyeHHs anst o6pobkn KogyBaHHS
aygio i Bineo B 3aranbHoMy MoToui AaHux abo OKpeMux NoToKax AaHuX. FKLIO 3aCTOCOBHO, B AEeAKNX
npuknagax 6rnokn MUX-DEMUX moxyTb BignoBigatu npoTokony myrnbTtunnekcopa ITU H.223 abo
iHLUMM NPOTOKONaM, TaknM siK MPOTOKON KOpPUCTYBaubkux aevitarpam (UDP).

Bineokogep 20 i Bigeogekogep 30, KOxXHURN, Moxe OyTn peanisoBaHu sIK Oyab-sika 3 MHOXWUHMU
NiaxoasiMx CXem Kogepa, Takmx Ik oguH abo Oinblue Mikponpouecopis, UMAPOBI CUrHanbHI
npouecopu (DSP), cneuianizoBaHi iHTerpaneHi cxemn (ASIC), nporpamoBaHi BEHTUNbHI MaTpuLi
(FPGA), ouckpeTtHa norika, nporpamHe 3abesneveHHsl, anapaTHi 3acobu, nporpamHo-anapaTHi 3acobu
abo Byab-aki ix kombiHauii. Konn TexHonorii peanisoBaHi 4acTKOBO B nporpamMHomMy 3abesneuyeHHi,
NPUCTPIN Moxe 3Bepiratn iHCTPYKUiT Ans nporpaMHOro 3abesnevyeHHs Ha NigxoasioMy NOCTIMHOMY
34NTyBaHOMY KOMM'IOTEPOM HOCIi i BUKOHYBATWU IHCTPYKLii B anapaTHUX 3acobax 3 BUKOPUCTaHHSAM
ofHoro abo Ginblue npouecopiB Ans BUKOHAHHS MeToniB gaHoro po3kpuTta. KoxHui 3 Bigeokogepa
20 i Bineopgekogepa 30 moxe OyTM BKIOYEHU B oauH abo binbLue kogepiB abo gekoaepis, KOXHUI 3
AKMX MOXe OyTuM iHTEerpoBaHUIN Sk YacTMHa KOMGIHOBaHOroO koaepa/gekoaepa (kogeka) y BianoBigHOMY
NpPUCTpPOI.

Bineokogep 20 moxe peanizoByBaTu 6yab-sikuii abo Bci MeToam aaHoro po3kputta ans CABAC B
npoueci kogyeaHHsa Bigeo. Kpim Toro, Bigeogekoaep 30 moxe 3giicHoBaTU gesiki abo BCi 3 LMX
meTogis ansa CABAC B npoueci kogyBaHHs Bigeo. [NpucTpin KogyBaHHSA Bigeo, ik ON1McaHo B SaHOMY
PO3KPWTTi, MOXEe BigHOCUTUCA OO Bigeokogepa abo Bigeodekogepa. AHamMOriYHMM YMHOM Orok
KOAQyBaHHSA BideO MOXe BigHOCMTUCHA OO Bigeokogepa abo sigeogekogepa. Kpim Toro, kogyBaHHS
BiJ€0 MOXE BiAHOCUTMCS OO KOO4YBaHHS Bigeo abo AekoayBaHHS Bigeo.

B ogHomy npuknagi gaHoro pos3kpuTTsa Bigeokogep 20 Moxe OyTu CKOHdpirypoBaHui, W06
BM3HA4YaTW NepLUMIA TUMN NPOrHO3yBaHHA ANs Onoka BigeodaHux y P cerMeHTi, npeacTaBnsaTu nepLuni
TUN NPOrHO3YBaHHA SIK CUHTAKCUYHUIN enemMeHT TUNy NporHo3yBaHHA P cermeHTa, BU3Ha4yaTu Opyrun
TWN NPOrHo3yBaHHA Ansa 6noka BigeogaHwx y B cermeHTi, npeacTaBnaTv Opyrui TUN NPOrHO3YBaHHSA
AK CMHTaKCMYHUI eNneMeHT TNy NpOrHo3yBaHHs B cermeHTa, BM3Hayatu GiHapwmsauito P cermeHTa
ANsi CUHTaKCUYHOIo eniemMeHTa Tuny NporHo3yBaHHA P cermeHTa, BU3Ha4vaTy BiHapu3adito B cermeHTa
AN CUHTaKCMYHOro eneMeHTa TUMy NpPorHo3yBaHHA B cermeHTa, npu UbOMYy CUHTAKCUYHUN €feMeHT
TUNY MPOrHo3yBaHHA P cermMeHTa i CUHTaKCUYHMM eneMeHT Tuny nporHodyBaHHA B cermeHTta
BM3HAYalOTbCA 3 BUKOPUCTaHHAM Tiei camoi noriku OiHapwusauii, i kogyBaTuM BigeogaHi Ha OCHOBI
BiHapu3aLii CUHTaKCUMYHOrO enemMeHTa TUNy MPOrHO3yBaHHA P cerMeHTa i CMHTaKCUYHOro enemeHTa
TNy NPOrHo3yBaHHA B cermeHTa.

B iHwomy npwuknagi gaHoro pos3kputta Bigeogekogep 30 moxe 6yTu ckoHdirypoBaHui, Lwo6
BigobpaxaTn OiHapu3oBaHWA CUHTAKCUYHUIA €neMEHT Tuny MporHo3yBaHHA P cermeHta Ha Tun
NPOrHO3yBaHHS, BUKOPUCTOBYOUN BigobpaxeHHs1 GiHapusauii ona 6noka BigeogaHux y P cermenTi,
BigobpaxxaTn OiHapu3oBaHWA CUHTAKCUYHUIA €neMEeHT Tuny MporHo3yBaHHA B cermeHta Ha Tun
NPOrHO3yBaHHS, BUKOPUCTOBYOUM Te came BigoOpaxkeHHs OGiHapusauii gna 6roka BigeogaHux y B
CermMeHTi, i AekogyBaTy BijeodaHi, OCHOBYOUMNCH Ha BigoOpaXKeHMX TUnax NPOrHo3yBaHHs.

B iHwomy npuknagi gaHoro poskputTa Bigeokogep 20 mMoxe OyTu ckoHdirypoBaHwun, o6
BM3HAYaTM TWUN PO3LINEHHA [ONs PexuMy MpOorHodyBaHHs Ansl Onoka BigeopaHux, kogyBaTu
CTPYKTYPHUIA €NEMEHT TUMY PO3LifIeHHS CUHTAKCMYHOIO efieMeHTa TUMy NPOrHo3yBaHHA And 6roka
BigeofaHux 3 BukopucTtaHHAM CABAC 3 OOHMM KOHTEKCTOM, MPUYOMY LIe/ OOUH KOHTEKCT € TUM
camum ans O6yaob-aKoro TUMy PO3AiNeHHs, | KooyBaTU CTPYKTYPHUA €NEMEHT PO3Mipy PO3aireHHs
CUHTaKCUYHOIO efieMeHTa TuUMy NpOrHo3yBaHHA Anis Onoka BigeogaHux 3 BukopuctaHHsam CABAC B
pexumi obxoay.

B iHwomy npwuknagi gaHoro po3kputta Bigeogekogep 30 moxe OyTu ckoHdirypoBaHui, o6
NpUIAMaTN CUHTAKCUYHUIA ENEMEHT TUMY NPOrHo3yBaHHA A5a Onoka BigeoaaHux, ki Oynv kogoBaHi 3
BukopuctaHHsM CABAC, npvyoMy CUHTaKCUYHWIA eneMeHT TUMy MPOrHo3yBaHHA BKIOYae B cebe
CTPYKTYPHUI €NeMeHT TUMy po3fiNeHHs, Wo npeacTaBnse TUMN pPo3aiNeHHs, i CTPYKTYPHUA enemMeHT
PO3Mipy pO3AiNeHHs, WO npeacTaBnse po3Mip posfineHHs, AekoayBaTh CTPYKTYPHUA eneMeHT Tuny
PO3AiINEHHA CUHTAKCMYHOIO eriemMeHTa TWMy MpOorHo3yBaHHA 3 BukopuctaHHam CABAC 3 ogHum
KOHTEKCTOM, MNPUYOMY LEeN OOWH KOHTEKCT € TUM camuMm Ans Oygb-AKoro Tuny pO3AiNeHHs, i
AeKkoaoyBaTu  CTPYKTYPHUA  eneMeHT po3Mipy pPO3AINEeHHA CUHTaKCUYHOro enemeHTa  Tuny
NPOrHo3yBaHHs 3 BukopuctaHHam CABAC B pexumi obxoay.

B iHWoMy npuknagi gaHoro poskputTs, sik Bigeokogep 20, Tak i Bineogekogep 30 MoXyTb OyTh
CKOHdpirypoBaHi, Wwo6 kogyeaTtu npanop kogoBaHoro 6noka konbopoBocTi Cb ansa 6noka BigeogaHux 3
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BukopuctaHHam CABAC, npuyomy kogyBaHHA npanopa kogosaHoro 6rnoka konboposocTi Cb Bknovae
B cebe BUKOpUCTaHHA Habopy KOHTEKCTIB, WO Bknovae B cebe oanH abo Ginblue KOHTEKCTIB SK
yactTuHy CABAC, i kogyBaTu npanop kogoBaHoro 6noka konbopoBocTi Cr 3 BukopucTaHHsam CABAC,
npuvyoMy KOOyBaHHSA nparnopa kogoBaHoro 6noka KonmbopoBocTi Cr MICTUTb BUKOPUCTaHHSA TOrO
camoro Habopy KOHTEKCTIB, WO i Ans npanopa kogoBaHoro 6noka konbopoBocTi Cb, sk vacTuHy
CABAC.

JCT-VC npautoe Hag possutkom ctangapty HEVC. 3ycunna HEVC crangapTtusadii 6asyotbes
Ha moJeni NpUCTPOK KOAYBaHHS, LUO PO3BMBAETLCS BiAE€O, SKa HA3MBAETbCS TECTOBOK MOLENIO
HEVC (HM). HM nepepnb6avae pekinbka [oOaTKOBUX MOXMMBOCTEM MNPUCTPOIB KOAYBaHHA Bigeo
BiHOCHO iCHYIOYMX MPUCTPOIB BignoBsiaHo, Hanpuknag, go ITU-T H.264/AVC. Hanpuknag, B Ton yac
Ak H.264 3abesnedvye OeB'ATb pexXuMIB KogyBaHHSA 3 iHTpa-nporHo3dyBaHHAM, HM moxe 3abesneuntu
TPUOUATL TPU PEXUMU KOAYBAHHSA 3 iHTPA-NPOrHO3yBaHHAM. Y HacTynHoMmy posaini 6yaytb GinbLu
AeTtanbHo onucaHi geski acnektn HM.

B3aranom, poboya mogens HM onucye, o Bigeokagp abo 306paxkeHHa Moxe ByTu po3aineHo Ha
nocnigoBHiCTb OnokiB gepeBa abo Hambinbwmx oanHMub koayBaHHa (LCU), ski BkrovatoTe B cebe
BMNBIpPKM SIK SICKPaBOCTI, TaK i KONbOPOBOCTi. briok gepeBa Mae MeTy, NoAidHy OO Takoi Makpobrioka
ctangapty H.264. CermeHT (cnaic) Bkniovae B cebe psa nocnigoBHWX GNokiB gepesa B NOPsiAKY
koayBaHHs. Bigneokagp abo 300paxeHHs1 Moxe OyTu po3pineHo Ha oauH abo OGinblle cermeHTiB.
KoxHun ©Gnok pepeBa Moxe OyTuM posgineHni Ha oauHuui kogyeaHHsA (CU) BignosigHo go
kBagpogepeBa. Hanpuknag, O6nok gepeBa, SIK KOpEHEBMIW BYy30N KBagpogepeBa, Moxe OyTu
pPO34iNeHMn Ha 4YOTUPM OOYipHIX BY3NW, a KOXHWA OOYipHIA By3Orn, B CBOK 4epry, Moxe 6yTu
BaTbKiBCbKMM BY3NOM i MOXe OyTu pos3dineHui Ha HacTynHi YoTupW AoMipHiX By3nu. OcTtatodHun,
Hepo3ainbHUIA OOYIpHIN BY30N, SK By30n fMcTa KBagpoAepeBsa, BkMoyae B cebe By30n KOAyBaHHS,
TOOTO 6MOK KOAOBaHOroO BiAeo. [laHi CUHTaKCKCy, 3B'si3aHi 3 KOAOBAHUM BITOBUM MOTOKOM, MOXYTb
BM3HAYaTW MaKCMMarbHY KiMbKiCTb pasiB po3butTa 6roka gepeBa, a TakOX MOXYTb BU3Ha4aTu
MiHiManbHUIN PO3Mip BY3IiB KOAYBaHHS.

CU Bknoyae B cebe By3on KoAyBaHHS i oanHuMUi nporHodyBaHHA (PU) i ogmMHUUi nepeTBOpPEHHS
(TU), 3B'A3aHi 3 By3nom koayBaHHs. Po3amip CU 3Bu4yanHO BignoBigae po3mipy By3na KoAyBaHHS i
3BMYariHO NOBUHEH OyTu kBagpaTHoi cdopmu. Po3amip CU Moxe 3HaxoguTtucsa B gianasoHi Big 8 x 8
nikcenis 4o po3mipy 6roka gepeBa MakcumarnbHo 3 64 x 64 nikceniB abo Ginbwe. KoxHa CU moxe
MicTUTK ogHy abo binbwe PU i ogHy abo Ginbwe TU. OaHi cuHTakcucy, acouiioBaHi 3 CU, MOXyTb
onucysaTu, Hanpuknag, posgineHHs CU Ha ogHy ab6o 6inbwe PU. Pexumn posgineHHs MOXyTb
BiOPI3HATUCA 3anexHo Big Toro, Yn nponyckaetecs CU, abo kogoBaHa B NPAMOMY PEXUMI, KogoBaHa
B pexuMi iHTpa-nporHo3yBaHHS abo kogoBaHa B peXuMi iHTep-nporHodyBaHHA. PU MoxyTb ByTu
po3sgineHi, wob 6ytn B HekBagpaTtHin cdopmi. [aHi cuHTakcucy, acouinosaHi 3 CU, TakoxX MOXYTb
onucysaTu, Hanpwuknag, posgineHHa CU Ha ogHy abo 6inbwe TU BignosigHo Ao kBagpogepesa. TU
moxxe ByTu kBagpaTHOi abo HekBagpaTHOT hopMu.

Hoewuin ctaHgapt HEVC pgonyckae nepeTBOpeHHst BignoBigHo Ao TU, ski MoXyTb OyTu pisHUMHK
anga pisHux CU. TU 3Bu4aiiHO MatoTb po3Mmip 3anexHo Big po3smipy PU B mexax aaHoi CU, Bu3HadeHoi
ana posgineHoi LCU, xo4a ue Moxe He 3aBxau matu micue. TU, g9k npaBmno, Takoro camoro posmipy
abo meHLwe, Hix PU. Y geskux npuknagax 3anuviikoBi BuGipku, wo Bignosigatote CU, MoxyTb ByTu
po3dineHi Ha 6inbw ApiOGHI OAMHUUI, BMKOPUCTOBYKOYM CTPYKTYPY KBaapogepeBa, BiooMy SK
"sanuwkoBe kBagpogepeBo” (RQT). Jluctosi By3nn RQT MOXyTb 3ragyBatucst SK OOWMHWULI
nepetBopeHHsi (TU). MikcenbHi pi3HMUEBi 3Ha4yeHHs, 3B'A3aHi 3 TU, MOXyTb 6yTM nepeTBopeHi Ans
ofepXaHHA koedilieHTIB NepeTBOPEHHS, SKi MOXYTb OyTW KBAHTOBaHI.

Baranom, PU HanexuTb 0O AaHuMX, WO BiOHOCATBCS OO Mpouecy MporHodyBaHHs. Hanpwuknag,
konn PU e kogoBaHol B iHTpa-pexumi, PU Moxe BKnoYaTy AaHi, WO ONUCYITb PeXum iHTpa-
nporHo3dyeaHHs ang PU. Ak iHwui npuknag, konv PU kogoBaHa B iHTep-pexumi, PU moxe BknovaTtu
OaHi, Wo Bu3Ha4valoTb BekTop pyxy Ang PU. [OaHi, wo BusHayaioTb BekTop pyxy ansg PU, mMoxyTb
onncyBaTW, HanpuKnag, ropuM3oHTamnbHy CKNadoBYy BEKTOpa pyxy, BepTUKamnbHY CKagoBy BeKTOpa
PyXy, PO3PI3HEHHS AN BEKTOpa pyxy (Hanpuknag, TOYHICTb B OOHY YBEpTb Mikcens abo TOYHICTb B
OfHY BOCbMY MiKcensl), onopHe 300paXKeHHsl, Ha SIke BKa3ye BEKTOP PyXy, i/abo cnucok OmopHUX
300paxeHb (Hanpuknag, cnmcok 0, cnucok 1 abo cnmcok C) anst BekTopa pyxy.

Baranom, TU BMKOPUCTOBYETLCA ANSA npoLeciB NnepeTBOpeHHs i kBaHTyBaHHSA. JaHa CU, wo mae
ogHy abo Ginbwe PU, moxe Takox BknioyaTu B cebe ogHy abo Ginblie oagmHnub nepetsopeHHs (TU).
Micna nporHo3dyBaHHs Bigeokogep 20 MOXe OOYMCNIMTM 3anULLIKOBI 3HAYeHHss 3 6noka Bigeo,
iAeHTUdiKoBaHOro BY3OM KodyBaHHS, BignosiaHo o PU. Byson kogyBaHHS NOTIM OHOBIIOETLCA AN
NocUNaHHA Ha 3anuLLIKOBI 3HAYEeHHS 3aMiCTb BUXiAHOro Ornoka Bifgeo. 3anuLLKOBI 3HAYEHHS MICTATb
nikcenbHi Pi3HULEBI 3HAYeHHA, SAKi MOXYTb MepeTBOpOBaTUCA B KOemilieHTU nepeTBOPEHHS,
KBAHTyBaTUCS i CKaHyBaTUCS 3 BMKOPUCTAHHAM MepeTBOpeHb Ta iHWOoI iHopmaLlil nepeTBopeHHs,
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BM3HayeHoi B TU, wob cTBOpuT NnepeTBOpeHi B NOCMigoBHY hopMy KoedilieHTU NepeTBOPEHHSA Ans
E€HTpONiNHOro KkoayBaHHA. By3on kogyBaHHSA MOXxe OyTW B YeproBuii pa3 OHOBNEHWI, o6 nocunaTucs
Ha Ui nepeTBOpeHi B NocnigoBHy opMy KoedilieHTU nepeTBOPeHHA. [aHe po3KpuTTa 3BMYaNHO
BMKOPUCTOBYE TEPMIH "GOk Bigeo", wob nocnnatmncsa Ha By3on kogyBaHHs CU. Y Oesikux KOHKPETHMUX
BMMNaAKaxX AaHe PO3KPUTTS MOXE TaKOX BUMKOPUCTOBYBATU TepMiH "Grok Bigeo", Wwob nocunartucs Ha
onok gepeea, To6T0 LCU abo CU, sika Bkrtodae B cebe By3on kogyBaHHs | PU i TU.

BigeonocnigoBHicTb 3BMYanHO Bklovae B cebe psan Bigeokagpie abo 306paxeHb. [pyna
306paxeHb (GOP) 3BuyaiiHO BkItouae B cebe nocnigoBHICTb 3 0AHOro abo binblue Bigeo3obpaXeHs.
GOP moxxe BknovaTu CMHTaKCUYHI AaHi B 3aronosky GOP, 3aronosky ogHoro abo binblie 306paxeHb
abo B iHWOMY Mmicui, sike onucye psag 306paxeHb, BktodeHnx B GOP. KoxHun cermeHT 306paxeHHs
MOXE BKMOYATU CUHTAKCWUYHI AaHi CermMeHTa, siki ONUCYIOTb PeXuM KoayBaHHS AMs BianoBigHOMo
cermeHTa. Bigeokogep 20 3BM4YanHO npautoe Ha Onokax BiAeO B OKPEMUX CEermMeHTax Bigeo Ans
KogoyBaHHS BigeogaHux. bnok Bigeo moxe BignosigaTu By3ny koaysaHHsA BcepeauHi CU. bnoku Bigeo
MOXYTb MaTu pikcoBaHi abo 3MiHHI poO3Mipu i MOXYTb BiOpI3HATMCSA 3a PO3MIpOM BI4NOBIOAHO A0
3a[laHoro cTaHgapTy KoAyBaHHS.

Ak npuknag HM nigTpymye nporHo3yBaHHSA B pi3HMX po3mipax PU. Y npunywieHHi, wo po3amip
Bn3HayeHoi CU piBHui 2Nx2N, HM nigtpumye iHTpa-nporHo3yBaHHsa B PU poamipie 2Nx2N a6o NxN
Ta iHTep-nporHo3yBaHHA B cumeTpuyHux PU poamipie 2Nx2N, 2NxN, Nx2N ab6o NxN. HM Ttakox
NiATPUMYE aCUMETPUYHE PO3AiNeHHs ans iHTep-nporHo3yBaHHAa B PU poamipie 2NxnU, 2NxnD, nLx2N
Ta NRx2N. B acumeTpuyHoMy po3fineHHi oguH Hanpsamok CU He po3ginsieTbcs, a iHWnin HanpsiMok
posaingetbca Ha 25 % Ta 75 %. YactuHa CU, wo Bignosigae 25 % po3aineHHio, o3Ha4vaeTbes 3a
gonomoroto "n" 3 noganbLUOK BKasiBkoto "Bropy", "BHu3", "nisopy4" abo "npasopyy". Tak, Hanpuknaga,
"2NxnU" BigHocuTbesa go 2Nx2N CU, ska posagineHa ropusonTanesHo 3 2Nx0,5 N PU 3Bepxy i 2Nx1,5
N PU 3Hu3y.

Ha cpir. 4 nokasaHa koHUenTyanbHa fiarpama, Lo OEMOHCTPYE SIK KBagpaTHi, Tak i HeKBaapaTHi
TUNW PO3aiINeHHsA AN iIHTpPa-NPOrHO3yBaHHA Ta iHTep-NporHo3yBaHHA. Po3aineHHa 102 € po3aineHHsam
2Nx2N i Moxe OyTM BMKOpUCTaHe SIK ANSl iHTPa-MPOrHO3yBaHHS, Tak ANSA iHTEep-MPOrHo3yBaHHS.
Po3sgineHHs 104 € po3gineHHsam NxN i Moxe GyTn BUKOpPUCTaHe SIK ONis iHTpa-NporHo3yBaHHS, TakK i
Anga iHTep-nporHosdyBaHHs. Po3gineHHa 106 € posgineHHsam 2NxN i B el Yac BUKOPUCTOBYETLCS B
HEVC pgnsa iHTep-nporHodyBaHHA. PosgineHHa 108 € posgineHHam Nx2N i B uenm uyac
BukopuctoByetTbcs B HEVC ons iHTep-nporHosyBaHHs.

Ha oir. 5 npeacraBneHa KoHuenTyansHa Aiarpama, WO Moka3ye acUMEeTPUYHI TUMKU PO3AiNeHHs.
PosgineHHa 110 e posgineHHam 2NxnU i B uen 4ac BukopuctoByetbcd B HEVC pgna iHTep-
nporHo3yBaHHs. Po3gineHHs 112 € po3gineHHsam 2NxnD i B uen yac BukopuctoByeTbes B HEVC ans
iHTep-nporHo3yBaHHs. Po3aineHHsa 114 € posgineHHam nLx2N i B uen 4yac BukopuctoByeTbcs B HEVC
Ans iHTep-nporHo3yBaHHs. Po3sgineHHa 116 € posgineHHsam nRx2N i B uein Yyac BUKOPUCTOBYETHLCS B
HEVC ans iHTep-nporHo3yBaHHs.

Y ubomy onmci "NxN" Tta "N Ha N" MOXYyTb BMKOPUCTOBYBaTUCA B3aEMO3aMIHHUM YMHOM OIS
nosHayeHHsi po3MipiB y mikcensax Onoka Bigeo no BepTuKani i ropusoHTani, Hanpuknag, 16 x 16
nikcenie abo 16 Ha 16 nikceniB. 3aranom, 16 x 16 6nok 6yne matu 16 nikceniB y BepTMKarnbHOMY
HanpsaMKy (y=16) Ta 16 nikceniB y ropmsoHTanbHOMYy HanpsmKy (x=16). AHanoridyHo 6nok NxN, B
3aranbHoMy Burmagi, mae N nikcenie y BepTukanbsHOMYy HanpsMky i N nikcenis B ropusoHTanbHOMY
HanpsamKy, ge N aBnsie coboto HeHeraTuBHe wine yucro. likceni B 6noui MoxyTb 6yTW BNopsigkoBaHi
B psAgkm i croBnui. Kpim Toro, 6rmokn He OBOB'A3KOBO MOBWHHI MaTu OQHAKOBE YWUCMO MiKCeniB y
rOPM3OHTaNbHOMY HamnpsMKy i y BepTukanbHoMy Hanpsamky. Hanpuknag, 6nokn moxyTe mictutn NxM
nikcenis, ge M He 060B'a3koBO fopiBHIOE N.

lMicna KogyBaHHSA 3 iHTpa-NPOrHO3yBaHHAM abo iHTep-NPOrHO3yBaHHAM 3 BUKopuctaHHam PU gns
CU Bigeokogep 20 moxe 0OGYMCIIMTU 3anMLIKOBI AaHi, OO0 SIKMX 3aCTOCOBYKTbLCS MNEPEeTBOPEHHS,
BkasaHi 3a gornomoroto TU B PU. 3anuwkoBi AaHi MOXyTb BignosigaTu pi3HMLi B MiKCenax Mk
nikcensiMM HeKoJOBaHOro 300paXkeHHsA | 3Ha4YeHHAMUW MPOrHO3yBaHHSA, wWo BignosigatoTe CU.
Bineokogep 20 moxe dopmyBaTu 3anuikoBi AaHi ana CU, a noTiM nepeTBoploBaTH 3anuLLKOBI OaHi
Ans ogepkaHHA koedilieHTiB NepeTBOPEHHS.

Micns 6yab-akux nepeTBOpeHb, WoO cdopmyBaTh koedilieHTU NepeTBOpeHHs, Bigeokoaep 20
MOX€E BUKOHYBaTW KBaHTYBaHHSA KoedilieHTiB nepeTBopeHHs. KBaHTyBaHHS, 3aranom, CTOCYETbCS
npouecy, B SikOMy KoedilieHTV NepeTBOPEHHS KBaHTYIOTbCH, WOO MO MOXNMBOCTI 3MEHLWUTM obcsar
OaHVX, WO BMKOPUCTOBYIOTLCA AN MpefcTaBrieHHs KoediuieHTiB, 3abesneuvyioun nopanblue
CTUCHeHHS. [pouec KBaHTyBaHHsI MOXe 3MeHWMWTU B6iToBy rmMmbOuHy, acouinoBaHy 3 geskumu abo
ycima koediuieHTamn. Hanpuknag, n-6iToBe 3HA4YEHHS MOXHA OKPYrNMTU BHM3 OO mM-OiTOBOro
3HaAYeHHSA Nifg Yac KBaHTyBaHHs, e n GinbLue, HiXX m.
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Y pesikmx npuknagax sigeokogep 20 MOXe BUKOPUCTOBYBaTU 3yMOBMEHUN NOPSOOK CKaHYBaHHS
ONA  CKaHyBaHHSA KBaHTOBaHUX KoediuieHTIB nepeTBOPEHHSA ANs oAepXXaHHs NepeTBOPEeHOro B
nocnigoBHy opMy BeKTopa, KM MOXe eHTPOoNiMHO KogyeaTucs. B iHWKWX npuknagax sigeokoaep 20
MOXe BWKOHYBaTW apfanTuMBHE CKaHyBaHHA. [licna CKaHyBaHHSA KBaHTOBaHMX KoedilieHTiB
nepeTBOpPEHHs], Wob cdopmyBaT ogHOMIPHMIA BEKTOP, Bigeokogep 20 MOXe eHTPOMiNHO KogyBaTu
OAHOMIpHWA BEKTOp, Hanpuknag, BignNoBiAHO [0 KOHTEKCTHO-adanTMBHOIMO KOAYBAHHA 3MiHHOI
poBxnHn (CAVLC), KOHTEeKCTHO-aganTMBHOro OGiHapHoro apudpmetnyHoro kogyeaHHsi (CABAC),
OCHOBAHOIO Ha CMHTAKCMUCi KOHTEKCTHO-adanTUBHOro GiHapHOro apudgmeTtuyHoro kogysaHHs (SBAC),
EHTPOMINHOro KOAyBaHHA 3 po3fineHHaM iHTepsany imoBipHocTi (PIPE) abo iHwum meTogom
eHTponinHoro koaysaHHs. Bigeokogep 20 Moxe TakoX eHTPOMiNHO KOAYBaTU CMHTAKCUYHI eneMeHTH,
acouinoBaHi 3 ko4oOBaHMMW BigeogaHMMK NS BUKOpUCTaHHsS Bigeogekogepom 30 B geKkoayBaHHSA
BiAeoaaHuXx.

Onsa snkoHaHHss CABAC Bigeokogep 20 Moxe NMpU3HAYUTU KOHTEKCT B KOHTEKCTHIN mogeni ans
cumBony, wWo nignarae nepefadi. KOHTEKCT mMoxe BigHOCUTUCS, Hanpuknag, A0 TOro, Yn € CyCigHi
3HAYEHHS1 CUMBOJTY HEHYNbLOBUMM, YK Hi. [na BukoHaHHa CAVLC Bigeokogep 20 moxe BUbpatn kog
3MiHHOI [OBXWHW ANsS cuMBOny, Wo nignsrae nepegadi. Kogosi crnoea B VLC MoXyTb 6yTu
CKOHCTpYMOBaHi Tak, WO BigAHOCHO Ginbll KOPOTKi KoAW BignosigaloTb GinbLl iIMOBIPHMM CcMMBONam, B
TOW Yac 5K 6inbLU A0Bri KOAM BiANOBIAATb MEHLL iIMOBIPHUM CMMBOSaM. Taknm YMHOM, BUKOPUCTaHHS
VLC moxe gocsiraTu ekoHoMmii B GiTax B MOPIBHSAHHI, Hanpuknag, 3 BUKOPUCTAHHSIM KOOOBWUX ChiB
OAHaKOBOI OOBXMHU ANSA KOXHOrO CUMBOIY, WO nignsrae nepegadi. BusHayeHHs iMOBIPHOCTI MoXxe
OyTn OCHOBaHe Ha KOHTEKCTi, MPU3Ha4YeHOMY CMMBOIY.

[daHe poskpuTTa CTOCYETbCA CMNocobiB ANA EeHTPOMIMHMX KOOEepiB KOHTEKCTHO-aganTUBHOMO
6iHapHoro apudmeTtuyHoro kogyBaHHsa (CABAC) abo iHWMX eHTPOMiNHMX KOAepiB, Takux $K
EHTpONiNHe KodyBaHHS 3 po3fineHHsm iHTepsany imosipHocTti (PIPE) abo 3B'sasaHux kogepis.
ApudmeTndHe kogyBaHHS € (POPMOI0 EHTPONIMHOMO KOAYBaHHS, WO BMKOPUCTOBYETbCA B HaraTbox
anropuTMax CTUCHEHHS, $IKi MaltTb BUCOKY eMEKTVBHICTb KOOYBaHHS, OCKINIbKM BOHO 34aTHe
BigoOGpaxaTu CUMMBONM Ha KOAOBI CrnoBa HeuinouncenbHoi AoBXMHUW. [Mpuknagom anroputmy
apnMEeTUYHOro KogyBaHHA € OCHOBaHe Ha KOHTeKCTi biHapHe apudmeTuyHe kogyBaHHs (CABAC),
Lo BukopucToByeTbcAa B H.264/AVC.

3aranowm, kogyBaHHA cumBoniB faHnx 3a gonomoroto CABAC Bkntovae B cebe oamH abo binbLue 3
HaCTYMHUX eTani.:

(1) BiHapu3auia: Akwo cuMBOM, WO NIANSArae KOAYBaHHI, He € OiHapHMM 3Ha4YeHHSAM, BiH
BigobpakaeTbCsA Ha MNOCMIQOBHOCTI TaK 3BaHMX "CTPYKTYPHUX enemeHTiB". KoXHWUN CTPYKTYypHU
eneMeHT MoXe MaTu 3HadeHHs "0" abo "1".

(2) MNpwusHayeHHs KOHTeKCTy: KOXHOMY CTPYKTYpHOMY enemeHTy (B 3BUYANHOMY PEeXUMI)
npu3HayaeTbCA KOHTEKCT. KOHTeKCTHaA mMogenb BU3HA4ae, 9K pO3PaxOBYETbCS KOHTEKCT AN LAHOro
CTPYKTYPHOIO efnemMeHTa Ha OCHOBI iH(popMaLii, JOCTYNHOI AN CTPYKTYPHOrO eneMeHTa, Takoi Sk
3HAYEeHHS paHile KOOOBaHUX CUMBOSIIB abo KiNbKICTb CTPYKTYPHUX ENEMEHTIB.

(3) KogyBaHHsi CTpYKTYpHUX enemeHTiB: CTPYKTYpHI enemMeHTn KoaylTbCA apuMeTUYHUM
kogepom. [ns kodyBaHHA CTPYKTYPHOrO efneMeHTa apudMeTU4HU Kogep BuMmarae sk BXig
iMOBIPHICTb 3HAY€HHsI CTPYKTYPHOrO efnemMeHTa, TOOTO iMOBIpHICTb TOrO, L0 3HAYEHHSI CTPYKTYPHOTO
enemeHTa popisHioe "0", i IMOBIpHICTb TOro, IO 3HAYEHHSA CTPYKTYpPHOro ernemMmeHTta gopisHioe "1".
(OuiHeHa) iMOBIPHICTb KOXXHOMO KOHTEKCTY MpeAcTaBfneHa LinnMm 4YMCrioM, L0 Ha3MBaEeTbCs "CTaHOM
KOHTEKCTY". KOXHWIN KOHTEKCT Ma€ CTaH, i, TakKuM YMHOM, CTaH (TOBTO OuiHEeHa IMOBIPHICTb) € TUM
caMnMM AN CTPYKTYPHUX €neMeHTiB, MNpU3HaYeHUX OOHOMY KOHTEKCTY, i BiApi3HAETbCA MiX
KOHTEKCTaMMU.

(4) OHoBneHHs cTaHy: IMOBIpHICTb (CTaH) And BMOPaAHOro KOHTEKCTY OHOBMIOETbCA HA OCHOBI
PaKTUYHOrO  KOAOBAHOTO 3HAYEHHSI CTPYKTYPHOro ernemMeHTa (Hanpuknag, SKWo 3HaYeHHs
CTPYKTYpHOro enemeHTa 6yno "1", imoBipHicTb "1" 36inbLuyeTbCA).

MoTpibHO 3a3HauWTK, WO EHTPOoMiHe KOAYBaHHsS 3 po3fdineHHsaAM iHTepBany imosipHocTi (PIPE)
BMKOPUCTOBYE MPUHLMMK, aHAMNOrYHi NpUHUUNaM apuMeTUYHOro KOAYBaHHS, i, TakKMM YMHOM, MOXe
TaKOX BUKOPUCTOBYBATU METOZ AaHOTO PO3KPUTTSI.

CABAC B H.264/AVC i HEVC BUKOPUCTOBYE CTaHW, i KOXHWA CTaH HEsIBHO 3B'dA3aHuMn 3
iMOBipHicTt0. IcHytoTb BapiaHT CABAC, B sikux iMoBipHicTb cumsony ("0" abo "1") BUKOPUCTOBYETbLCS
besnocepenHbo, TOOTO iMOBIpHICTL (abo 1i uinouncenbHa Bepcis) € crtaHom. Hanpuknag, Taki
BapiaHTn CABAC onucaHi B "Description of video coding technology proposal by France Telecom,
NTT, NTT DOCOMO, Panasonic and Technicolor”, JCTVC-A114, 1> JCT-VC Meeting, Dresden, DE,
kBiTeHb 2010 p., gani 3ragyetbesa sk "JCTVC-A114", i A. Alshin and E. Alshina, "Multi-parameter
probability update for CABAC", JCTVC-F254, 6" JCT-VC Meeting, Torino, IT, nunenb 2011, gani
sragyetbes sk "JCTVC-F254",
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Y [aHoMy pO3KpUTTI 3anpornoHOBaHE CKOPOYEHHS KinbkOCTi BiHapu3auin i/abo KOHTEeKCTIB, Lo
BukopuctoBytoTbca B CABAC. 3okpema, gaHe pO3KpUTTS MPOMNOHYE METoAM, siKi MOXYTb 3HU3UTU
KiNbKICTb KOHTEKCTIB, L0 BUKkopucToBytoTbca B CABAC, Ha BenuumnHy go 56. 3 umcnom Ha 56 meHwe
KOHTEKCTIB eKcnepuMeHTanbHi peaynbtatn nokasytotb, 0,00 %, 0,01 % T1a -0,13 % 3miHu yactoTu
cnoTtBopeHHs 6iTie (BD) y BUCOKOehEKTUBHOMY iHTpa-peXUMI TiflbKu, AOBINIbHOMY AOCTYMi | TECTOBUX
ymMoBax Marnoi 3aTpuMKM BignoBigHO. TakumM YMHOM, CKOPOYEHHS B KiNbKOCTI HEOOXiAHMX KOHTEKCTIB
3HMWKYE NOoTpebu B 30epiraHHi 9k B kogepi, Tak i aekogepi 6e3 iCTOTHOro BMMMBY Ha eEKTUBHICTb
KoOyBaHHS.

Y pgaHoMy pO3KpUTTI  3anponoHOBaHe CKOpoYeHHs  kinbkocTi  kKoHTekcTiB CABAC, wo
BUKOPUCTOBYIOTBCA AN CMHTaKCu4HMX enemeHTiB pred_typ, merge idx, inert_pred_flag, ref idx_Ix,
cbf_cb, cbf cr, coeff abs level greater1 flag Ta coeff abs_level greater2 flag. Mopgudikauii
CKOPOYYIOTb 00 56 KOHTEKCTIB 3 HEexXTyBaHO Manumu 3MiHamMu B e(EKTUBHOCTI KOAYBaHHS.
3anponoHoBaHi CKOPOYEHHSI KOHTEKCTY ANA CUHTAKCUYHUX ENIEMEHTIB, HaBeAEHWX BULLE, MOXYTb
OyTn BUKOpMCTaHi okpeMo abo B Byab-siki KOMGiHaLi.

CuvHTakcmuHuin enemeHT pred_type Bknoyae B cebe pexunm nporHosyBaHHs (pred_mode_flag) i
TMN po3gineHHs (part_mode) pOnA  KoXHOI oauHMLUi  kogyBaHHA. CWHTaKCUYHWA — enemMeHT
pred_mode_flag, piBHuin 0, BU3Ha4ae, O NOTOMHA OAMHMUSA KOO4YBaHHSA KOOOBaHa B pPeXWUMi iHTep-
nporHosyBaHHs. CuHTakcuyHun enemeHT pred_mode flag, piBHMIA 1, BKasye, WO NOTOYHA OAUHWULS
KOAYBaHHSA KOAOBaHA B PEXWUMI iHTpa-NporHo3yBaHHsi. CUHTaKCMYHMI enemeHT part_mode Bu3Havae
PEXMM PO3LiINeHH NOTOYHOT OAUHUL KOOQYBaHHS.

CuHTakcmdHmn  enemeHT merge_jdx[x0][y0] BM3Hayae iHAeKcW KaHAMAATIB 3MUTTS  CMCKY
kangnpatis 3nuTTH, Ae X0, yO BusHadvaoTb MicuenonoxeHHs (x0, y0) BepxHbOi niBOi BUBIpKK
ACKpaBoOCTi 6yioKa NPOrHo3yBaHHs, WO po3rnsgaeTbes, BigHOCHO BEPXHbLOI NiBOi BUBIPKM ACKPaBOCTI
306paxeHHs. Konn merge_jdx[x0][y0] BigcyTHin, TO pobUTbCA BUCHOBOK, WO BiH gopisHioe 0. Cnucok
KaHauaaTiB 3MMTTS € CMMCKOM CYCiOHIX OAMHULb KOOYBaHHA 3 MOTOYHMMW OAMHMLUAMM, 3 SKUX
iHbopMmauist Npo pyx Moxe ByTn ckoninoBaHa.

CuHTtakcumuHmn  enemeHT inter_pred flag[x0][y0] BM3Hayae, 4N BUKOPUCTOBYETLCS MOHO-
NPOrHo3yBaHHs abo Gi-NPOrHO3yBaHHA A5t MOTOYHOI OAMHMLI NPOrHO3yBaHHS. IHOekcn macuey x0, yO
BM3Ha4aloTb MicuenonoxeHHs (x0, y0) BepxHbOi-niBoi BUOIpkK ACKpaBOCTi 6/1oKka NpOrHo3yBaHHS, Lo
po3rnNsgaeTbCs, BiAHOCHO BEPXHbOI-MiBOi BUBIpKM ACKPaBOCTi 300paXKeHHs.

CuHTakcuuHuin  enemeHT ref idx_IX BIiAHOCUTBCS OO KOHKPETHOrO OMOPHOro 300paXKeHHs!
BCEPEONHI CUCKY ONMOPHUX 306paxkeHb.

CuHTakcnyHi enemeHTun cbf_cb, cbf cr BkasyloTb, yn MicTATb 6NOKM NEpPeTBOPEHHSA KOMbOPOBOCTI
(Cb Ta Cr, BignNoOBIAHO) HeHyNbOBI KoediuieHTU nepeTBOpPeHHs. CUHTaKCUYHWA  eneMeHT
cbf_cb[x0][yO][trafoDepth], piBHun 1, BU3Havae, wo 6nok nepersopeHHs Cb MicTUTbL oanH abo binbLue
piBHIB KoediLieHTiB nepeTBOpeHHs, He piBHUX 0. IHaekcn macusy x0, yO BKa3yloTb MiCLLENONOXEHHS
(x0, y0) BepxHbOI-niBOi BMBIpKM SACKPABOCTI Oroka nepeTBOPEHHS, WO PO3rNsSAacTbCH, BiAHOCHO
BEPXHbOI-NiBOI BUOIpKM ACKpaBOCTi 306paxeHHst. IHaekc macuBy trafoDepth Bkasye noToyHWIA piBEHb
nigpo3ainy oguHuui kogyBaHHA Ha ONokM 3 MEeTO KoOyBaHHA MepeTBOpPeHHs. |Hoekc macuBy
trafoDepth piBun 0 gnsg  6GnokiB, ki BignoBigawTb  OAMHUUSAM  KOoOyBaHHA.  Komu
cbf_cb[x0][yO][trafoDepth] He npucyTHIA, i pexnmomMm NPOrHO3yBaHHA € He iHTpa-NpPOrHo3yBaHHS,
3Ha4eHHs cbf_cb[x0][y0][trafoDepth] BuBoauTLCA Sk piBHe 0.

CwuHtakcmuHui enemeHT cbf cr[x0][yO][trafoDepth], piBHnin 1, Bkasye, wo 6nok nepetBopeHHsa Cr
MiCTUTb oauH abo Binblie piBHIB koediuieHTiB nepeTBopeHHs, He piBHMX 0. IHaekcu macumsy x0, y0
BKasyloTb MicuenonoxeHHs (x0, y0) BepxHbOi-niBOi BUOIpKM SCKpaBOCTi Gnoka nepeTBOPEHHs, Lo
po3rnsgaeTbes, BigHOCHO BEPXHbOI-NIBOI BUBIPKM sickpaBocCTi 306paxeHHs. IHaekc macusy trafoDepth
BKa3ye MOTOYHUIM piBEHb Nigpo34iny OOVHULI KOAYBaHHA Ha OnokM 3 MeTOK KOLYBaHHS
nepeTBopeHHsi. IHoekc macuBy trafoDepth piBHun 0 pgns 6nokiB, sk BignoBigawTb OAWHULSM
koayBaHHs. Konu cbf cr[x0][yO][trafoDepth] He npucyTHIR, i pexxumMoM MNPOrHO3yBaHHS He € iHTpa-
NporHo3yBaHHs, 3HadeHHs cbf _cr[x0][y0][trafoDepth] BuBoauTbCS pisHUM 0.

CuHtakcnuHunin enemeHT coeff_abs_level greater1_flag[n] Bkasye ans nosuuii n ckaHyBaHHS, un €
piBHI koedilieHTiB NnepeTBopeHHst GinbLue, Hix 1. Konu coeff_abs_level_greater1_flag[n] He npucyTHin,
TO poBMTBLCH BUCHOBOK, LLO BiH AopiBHIOE 0.

CwuHTtakcnuHunin enemeHT coeff _abs_level greater2_flag [n] Bkasye ons nosuuii n ckaHyBaHHS, Yun €
piBHI koediuieHTiB NnepeTBOpeHHs GinbLue, Hixx 2. Konu coeff_abs_level_greater2_flag[n] He npucyTHin,
poBUTBHCS BUCHOBOK, LLO BiH AopiBHIOE 0.

B opHin nponosuuii ana HEVC pi3Hi GiHapusauii 3a CUMHTakCM4HUM enemeHToMm pred_type
BUKOPUCTOBYIOTbCA B P Ta B cermeHTax, sik nokasaHo B Tabnuui 1. [JaHe pO3KpUTTS MNPOMOHYye
BMKOPUCTOBYBATK Ti cami OiHapusauii gns P Ta B cermenTiB. lNpuknagn HaBegeHi B Tabnuusax 2-4.
Tabnuus 5 nokasye BNNMB €QEKTMBHOCTI KOAYBaHHSA Ha P cerMeHT B CTaHAApPTHMX YMOBax
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TecTyBaHHsA (amB., Hanpuknag, F. Bossen, "Common test conditions and software reference
configurations”, JCTVC-F900).

Tabnuusa 1

Binapwu3auia ans pred_type B oagHin nponosuuii gnss HEVC

PsinoK CTPYKTYPHOrO enemMeHTa
cLog2CUSize = = Log2Min CUSize
3Ha- cLog2
Twun YEeHHS Pexum Pexum CUS| cLog2 cLog2
cer- red NporHo- po3gai- Lo ZIIT/I(T; CUSize == CUSize> 3| |
MeHTa P 3yBaHHA neHHsa 9! &&linter_4x4 inter_4x4
_type CUSize T — o=
) enabled_flag enabled_flag
(2) 3)
MODE_ PART_
| 0 INTRA 2Nx2N i ! !
MODE_ PART _
! INTRA NxN i 0 0
MODE_ PART _
0 INTRA 2Nx2N 01 01 01
MODE_ PART _
1 INTRA NN 0011 001 001
MODE_ PART _
2 INTRA NX2N 00011 000 0001
MODE _ PART _
4 |INTRA 2NxnU 00100 ] ]
MODE_ PART_ ] ]
p 5 INTRA 2NxnD 00101
MODE_ PART_ ] ]
6 INTRA nLx2N 000100
MODE_ PART_ ] ]
! INTRA nRx2N 000101
MODE_ PART _ ) )
3 INTRA NXN 0000
MODE_ PART _
4 INTRA 2Nx2N 1 1 11
MODE_
5 INTRA PART_NxN - 10 10
MODE _ PART _
0 INTRA 2Nx2N 1 1 L
MODE _ PART_
1 INTRA 2NXN 011 01 01
MODE _ PART_
2 INTRA NX2N 0011 001 001
MODE _ PART_
4 INTRA 2NxnU 0100 . i
MODE _ PART_
5 > |INTRA 2NXnD 0101 ] ]
MODE_ PART _
6 INTRA nLx2N 00100 . )
MODE_ PART _
! INTRA nRx2N 00101 . )
MODE_ PART _
3 INTRA NxN i i 0001
MODE_ PART _
4 INTRA ONX2N 000 0000 0000 0
MODE_ PART _
5 INTRA NXN - 0001 0000 1
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Ak BugHo 3 Tabnuui 1, | cermeHTn (Hanpuknag, CerMeHTu, AKi BKMNOYaloTb TiNbkn OMnoku iHTpa-
NPOrHO3yBaHHS) BKMOYalOTb B cebe ABa pisHMX Tunm nporHo3yBaHHA (pred_type). OaumH psgok
CTPYKTYpHOro enemeHTa (OiHapu3auisi) BUKOPUCTOBYETLCS Ans Oroka iHTpa-nporHo3yBaHHS 3 TUMOM
po3gineHHs 2Nx2N, a iHWuiA psaok CTPYKTYPHOro enemMeHTa BMKOPUCTOBYETbCS Anst Onoka iHTpa-
NPOrHo3yBaHHs 3 TUNoM po3gineHHs NxN. Ak nokaszaHo B Tabnuui 1, psgoK CTPYKTYPHOroO enemenTa,
LLIO BUKOPUCTOBYETbLCA ANs | cermeHTiB, He 3anexuTb Big po3mipy CU.

IOna P ta B cermenTiB, B Tabnuui 1, pi3Hi psiaku CTPYKTYPHOro enieMeHTa BUKOPUCTOBYHOTLCS ANst
KOXXHOTO 3Ha4deHHs1 pred_type. 3HoBY 3HaudeHHsi pred_type 3anexuTb §K Big peXvMMy MpOrHO3yBaHHS
(iHTep-nporHo3yBaHHst abo iHTpa-NPOrHo3yBaHHS), TaK i BUKOPUCTOBYBAHOIO TUNy posdineHHs. Ans P
Ta B cermeHTiB (hakTU4HMI BUKOPUCTOBYBAHUA PALOK CTPYKTYPHOrO eneMeHTa AOL4aTKOBO 3aneXuTb
Big po3mipy kogosaHoi CU i Big TOro, 4m NiaTpMMyeTbCs iHTEP-NPOrHO3yBaHHA Ans po3Mmipy 4 x 4
6roka.

Mepwwin ctoBneub nNiag PSAOKOM CTPYKTYPHOrO enemMeHTa 3aCTOCOBYETbCHA AMs cuTyauii, Konu
norapudmivyHa dyHkuis po3mipy CU koposaHoi CU nepesuLlye norapudmivyHy yHKUiO MiHIMansHO
ponyctumoro po3mipy CU. 3rigHo 3 ogHum npuknagom B HEVC, nepwuin ctoBneub psiakiB
CTPYKTYPHOIO enemeHTa BUMKOPUCTOBYETbCS, AKWO cLog2CUSize > Log2MinCUsize. JlorapudmivHa
YHKLiS BUKOPUCTOBYETLCSA AN CTBOPEHHS MEHLUOro 4ucra, Tak Lo Moxe OyTu BMKOPUCTaHWN
MEHLLWI NOCHigOBHUI iHOEKC.

Axkwo norapudpmivHa dyHKuia Big po3mipy CU kogoBaHoi CU ekBiBaneHTHa rnorapudMiyHin
dyHKLUii MiHiManeHO gonyctumoro po3Mipy CU (To6To cLog2CUSize == Log2MinCUSize), To oguH 3i
cToBnuiB 2 Ta 3 nig psAgKkoMm CTPYKTYPHOro enemeHTa B Tabnuui 1 BUMKOPUCTOBYETLCHA ANs BMBOPY
BiHapusauii. CToBneub 2 BUKOPUCTOBYETLCS, KONK norapudmivHa dyHkuisa Big posmipy CU kogoBaHoi
CU ekBiBaneHTHa 3, i iHTep-nporHo3yBaHHs ansa 4 x 4 CU He nigTpumyeTbea (To6To cLog2CUSize ==
3 &&! inter_4 x 4_enabled_flag). CtoBneub 3 BMKOPUCTOBYETLCA, KOMW norapudmivHa yHKuUisa Big
posmipy CU ans kogosaHoi CU 6inblwe, Hix 3, abo konu iHTep-nporHo3ysBaHHs ana 4 x 4 CU
nigTpumyeTbea (To6To cLog2CUSize > 3|| inter_4 x 4_enabled_flag).

Y 1abnuui 2 Hk4Ye nokasaHi npuknagu GiHapusauii, oe P Ta B cermeHTM BUKOPUCTOBYIOTL Ti caMi
PSAKU CTPYKTYPHOTO efnieMeHTa, BianoBigHO Ao ogHoro abo Ginblie npuknagie, OnMcaHWx B AaHOMY
pO3KpUTTi. AK nokasaHo B Tabnuui 2, P cerMeHTM BMKOPUCTOBYKOTb Ti caMi OiHapwusauji, wWwo
BMKOPUCTOBYIOTbCA AN B cermenTiB y 1abnuui 1. Takum 4mMHOM, Hemae HeobXxigHOCTI 36epiratu i
BMKOPUCTOBYBATU OKpeMUIA Habip KOHTEKCTIB Ana P Ta B cermeHTiB. Takum YMHOM, 3aranbHa KinbKicTb
KOHTEKCTiB, HEOOXigHUX AN KoAyBaHHA CUHTaKCUYHOro enemeHTa pred_type, 3HmxkyeTbcs. Kpim Toro,
TiNbKM ofHe BiOOOPaXeHHA (3aMiCTb ABOX) MiX JTOMKOK psaKa CTPYKTYPHOro erneMeHTa (nokasaHo B
croBnuax (1)-(3)) i pakTUYHUM PSIAKOM CTPYKTYPHOTO eniemeHTa noBuHHe 6yt 36epexeHe.

Tabnuuga 2

BiHapwu3auia ans pred_type B ogHOMY npuknagi 4aHoro po3kpuTTH

PsiooK CTPYKTYpPHOro enemeHTa
cLog2CUSize = = Log2Min CUSize
cLog2? Loa?2
Tvn 3HaYeHHs Pexum Pe>|<|/|-M CUSizes c_Log2 cLog
cermenta| pred_type NpOrHo3sy- po3gai- Loa2Min CUSize == CUSize> 3| |
- BaHHA NeHHs CSSize &&linter_4x4_ inter_4x4_
(1) enabled_flag enabled_flag
(2) (3)
0 MODE _ PART _ i 1 1
| INTRA 2Nx2N
MODE _ PART _
1 INTRA NxN i 0 0
MODE _ PART _
0 INTRA 2Nx2N 1 1 1
MODE_ PART _
1 INTRA 2NxN 011 01 01
MODE_ PART _
P abo B 2 INTRA Nx2N 0011 001 001
MODE_ PART _
4 INTRA 2NxnU 0100 i i
MODE_ PART _
; INTRA 2NxnD 0101 i i
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Y Tabnuui 3 HWkK4Ye nokasaHun iHWWA Npuknag OiHapusauii gnsa pred_type. Y ubomy npuknagi B
CErMeHTM BUKOPUCTOBYKOTbL Ti caMi BiHapu3sauii, wo i P cermeHTn 3 Tabnuui 1. Tabnuusa 4 Hmkye
nokasye goaaTKOBUIM npuknad, e P cermeHTM i B cermMeHTM BUKOPUCTOBYHOTL Ti cami GiHapusauii.
Tabnuui 2-4 npusHadeHi Tinbkn ansa Toro, Wo6b nokasaTu npuknagmn 3aranbHux GiHapusauii mix P Ta B
cermeHTamu. byab-aki 6iHapu3auii abo npasBuna GiHapusauii MOXyTb OyTW BUKOPUCTaHI Tak, WO
CUHTaKcu4Hi enemeHTn pred_type ona P Ta B cermeHTiB cninbHO BUKOPUCTOBYHOTL Ti cami BiHapu3aadlii.

Bineokogep 20 i Bineogekogep 30 MoxyTb 36epiratm Ti cami npaBuna BigoOpakeHHs i Tabnuui
BigOOpaXkeHHs (Hanpuknag, sk nokasaHo B Tabnuuax 2-4) ona BukopuctaHHs 3 P ta B cermeHTamu.
KoagysaHHs i aekogyBaHHs CABAC mMoxXyTb ByTK 3aCTOCOBaHi O CUHTaKCU4YHOro enemeHTa pred_type
3 BUKOPUCTAHHSAM LMX BigoOpaxeHsb.

Takum umHOM, Bigeokogep 20 Moxe OyTU CKOHdpirypoBaHMi, WOO BU3HA4YaTU MNEpPLUUA TUM
NporHo3yBaHHA Ans 6noka BigeogaHux y P cermeHTi, npeacTaBnaTyi NepLIni TUMN NPOrHO3yBaHHS SK
CUHTaKCUYHUIA eneMeHT TUMy NporHo3yBaHHa P cermeHTa, BU3Ha4aTu ApYyrui TUN NPOrHO3yBaHHA Ans
Onoka BigeogaHux y B cermeHTi, npeacrtaBnATM OpPYrMn TUM MNPOTrHO3YBaHHA SK CUMHTAKCUYHWN
ernemMeHT Tuny nNporHo3dyBaHHs B cermeHTa, Bu3Havatu BiHapu3auito P cermeHTa ons CMHTaKCU4YHOTO
eremeHTa Tuny nNporHo3yBaHHsa P cermeHTa, Bu3HavaTu 6iHapu3auito B cermeHTa ans CMHTaAKCUYHOrO
enemMeHTa Tuny NPorHo3yBaHHA B cermeHTa, NnpuyoMy CUHTAKCUYHUIN €NEMEHT TUMNy NpPorHo3yBaHHA P
CerMeHTa | CUHTAKCUYHUA €eneMeHT Tuny nporHo3yBaHHA B cermeHTa Bu3HauyalTbCca 3
BUKOPUCTAHHAM Tiei camoi rnorikm OiHapusauii, i kogyBaTu BigeogaHi Ha oOcHoBi OiHapu3auin
CUHTaKCUYHOrO enemMeHTa Tuny MnporHo3yBaHHA P cermMeHTa i CMHTaKCUMYHOro enemMeHTa Tuny
NporHo3yBaHHs B cermeHTa.

Bigeokogep 20 moxe OyTM [oOaTKOBO CKOHdpirypoBaHui aAnsd OiHapmsauii CMHTaKCMYHOrO
ernemMeHTa TNy NporHo3yBaHHA P cermeHTa 3 Bu3HayeHow OiHapu3sauieto P cermeHTa, GiHapuaauii
CVMHTaKCMYHOrO eneMeHTa TUny NporHo3yBaHHsi B cermeHTa 3 BU3HaveHot biHapu3aauieto B cermeHTa,
3aCTOCYBaHHS KOHTEKCTHO-aganTuBHoro 6GiHapHoro apudmetmnyHoro kogyBaHHs (CABAC) po
OiHapn30BaHOr0 CUMHTAKCMYHOTO €efeMeHTa Tuny MporHo3yBaHHA P cermeHTa i 3acTocyBaHHSA
KOHTEKCTHO-aanTuBHoro OiHapHoro apudmeTtmyHoro kogyBaHHsa (CABAC) po 6iHapusoBaHoro
CUHTaKCUYHOro enemMeHTa Tuny nporHo3yBaHHs B cermeHTa.

AHarnoriyHum 4ymHom Bigeogekogep 30 moxe OyTu CkOHirypoBaHun Ans BigoOGpakeHHs
OiHapM30BaHOro CUHTAKCUYHOrO eneMeHTa TUMNy NPorHo3yBaHHA P cermeHTa Ha TUMN NPOrHO3yBaHHS 3
BUKOPUCTaAHHAM BifobpaxeHHsa GiHapu3auii gns 6noka BigeogaHux y P cermeHTi, BigoGpakeHHS
OiHapn30BaHOIro CMHTAKCUYHOrO eflieMeHTa TUNy NpPorHo3yBaHHA B cermeHTa Ha TUN NPOrHO3yBaHHSA 3
BMKOPUCTaAHHSIM TOrO cCaMoro BigoOpaxeHHs OiHapusauii gns 6noka BigeogaHux y B cermeHTi i
AEeKOAYBaHHS BifeoaaHMX Ha OCHOBI BiJOOpaXkeHNX TUMNIB MPOrHO3YBaHHS.

Bineonekonep 30 moxe B6yTn 4OOATKOBO CKOHirypoBaHui, Wob npuiMaTy NigaaHun KOHTEKCTHO-
aganTMBHOMY OiHapHOMY apudMETUYHOMY KOLYBAHHK CUHTAKCUYHUIM eNeMEHT TUMY NPOrHO3yBaHHS
P cermeHTa, sikMn Bkasye TUN MPOrHO3yBaHHA Ons Onoka BigeodaHux y P cermeHTi, npunmartu
niggaHMi KOHTEKCTHO-aganTUBHOMY BiHapHOMY apMPMETUYHOMY KOA4YBAHHIO CUHTAKCUYHWUI €NEeMEHT
TMNY MNporHo3yBaHHA B cermeHTa, skmi BKasye Tvn MNporHo3yBaHHA Onsd 6noka BigeogaHux y B
CerMeHTi, JeKoayBaTh CUHTaKCUYHUA eneMeHT Tuny nporHo3yBaHHA P cermenTa, wob cdopmysaty
OiHapu3oBaHMN CUMHTAKCMYHMI enemMeHT Tuny nporHo3yBaHHa P cermeHTa, i gekogysatu
CYHTAKCMYHMI eneMeHT Tuny MporHo3yBaHHA B cermeHta, wob6 cdopmyBatn 6GiHapusoBaHWi
CUHTaKCUYHWIA eNeMEHT TUMy NporHo3yBaHHA B cermeHTa.

12
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BiHapu3auia gnga pred_type B iHWOMY Npuknagi 4aHoro poskpuTTS

Tabnuuysa 3

Ps4oK CTPYKTYpPHOro enemeHTa
cLog2CUSize = = Log2Min CUSize
Tun 3HayeHHs Pexum  |Pexum C%L;gz cLog2 C%Lgigi>
cer- pred_ NPOrHo- po3gai- Lo 2';'6.; CUSize == 3|
MeHTa type 3yBaHHSA neHHA 9 i &&linter 4x4 .
CUsize i inter_4x4
enabled_flag — =
(1) @) enabled_flag
3)
I 0 MODE_ PART_ i 1 1
INTRA 2Nx2N
1 MODE_ PART_ i 0 0
INTRA NxN
P abo B 0 MODE_ PART_
INTRA 2Nx2N 01 01 01
1 MODE_ PART |
INTRA ONXN 0011 001 001
2 MODE_ PART |
INTRA NX2N 00011 000 0 001
4 MODE_ PART |
INTRA 2NxnU 00100 i i
5 MODE_ PART |
INTRA 2NxnD 00101 i i
6 MODE_ PART |
INTRA nLx2N 000100 i i
7 MODE_ PART_| ] ]
INTRA NRx2N 0 0olol
3 MODE_ PART_ i i
INTRA NxN 0000
4 MODE_ PART_
INTRA 2Nx2N 1 11 11
5 MODE_ PART_ i
INTRA NxN 10 10
Tabnuusa 4
BiHapu3sauia ons pred_type B iHLWIOMY nNpyKnazi 4aHOro Po3KpUTTS
Pagok CTPYKTYpHOro enemMeHTa
cLog2CUSize = = Log2Min CUSize
cLog cLog2
Twn cer- SHa4eHHR Pexunm nporHo- Pe)KM.M 2CUSize> C.LOQE _ CUSize>
pred_ po3gai- ) CUSize ==
MeHTa 3yBaHHs Log2Min . 3/
type NeHHA : &&linter_4x4 .
CUSize inter_4x4
_enabled _flag — =
(1) ) enabled_flag
3)
MODE _ PART_|
| 0 INTRA 2Nx2N i ! !
MODE_ PART |
! INTRA NxN i 0 0
MODE_ PART_|
> ab0 B 0 INTRA 2Nx2N ! ! !
1 MODE_ PART_ 011 01 01
INTRA 2NxN
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Tabnuusa 5 Hux4Ye nokasye NPOOYKTUBHICTb KOOQYBAHHS 3 BUKOPWUCTaHHSAM 3aranbHoi GiHapu3sauii
ana P T1a B cermeHTiB, nokasaHmx B Tabnuui 2. Ak MoxHa O6auntm 3 Tabnuui 5, He3HauyHa
edeKTBHICTb KOAQyBaHHSA BTpayaeTbcs (abo He BTpayaeTbCs B3arani) Npy BUKOPUCTAHHI 3aranbHKX
OiHapumsauin. HE (Bucoka edeKTMBHICTb) HU3bKOI 3aTpuUMKn P € 3aranbHO TeCTOBOK YMOBOK IS
biHapusauin ogHoHanpasneHo nporHosoBaHux (P) cermentiB. Knacn A-E npegcrtaBnsioTb pisHi
po3api3HeHHs Kagpis. Knac A Bignosigae poapisHeHHo 2k x 4k. Knac B Bignosigae po3spisHeHHio 1920
x 1080. Knac C Bignosigae po3spisHeHHto WVGA. Knac D eignosigae po3spisHeHH0 WQVGA. Knac E
Bignosigae pospisHeHHio 720P. 3mina Big 0,1 go 0,2 BigcoTka npu TecTtoBih ymoBi HE Hu3bkoi
3aTpuMKK P, K npaBuiio, BBaXXaeTbCs HE3HAYHOL.

Tabnuusa 5
MpooyKTUBHICTb KoAyBaHHS Ansa eauHoil BiHapusauii 3a pred_type
HE Hu3bkoi 3aTpumkn P
yactoTta BD Y 0 v
Knac A
Knac B 0,02 % 0,16 % 0,26 %
Knac C 0,01 % 0,05 % -0,12 %
Knac D -0,02 % -0,10 % -0,12 %
Knac E 0,02 % 0,03 % 0,05 %
Bcboro 0,01 % 0,04 % 0,03 %
koa. T[%]
aexod. T [%]

OnuinHo Ti cami GiHapu3auii (He obmexywouucb Tabnuusmu 2-4) gna TUNy NPOrHO3yBaHHS
(BKknoYae po3Mip MPOrHO3yBaHHSA i/abo pexunM MPOrHO3yBaHHSA) MOXYTb OyTW CRiNbHO BUKOPWUCTaHI B
ABOX | Oinblue Ppi3HWX TUNax CErMeHTiB iHTEep- NPOrHo3yBaHHA. CermMeHTU iHTEep-MPOrHO3yBaHHSA
MOXYTb BKIto4aTn B cebe, 6e3 0OMeXeHHS BKazaHUM:

a. P cermeHT: cermeHT niaTpMMye TifNbKn ogHOHarnpaBneHe NporHo3yBaHHS pyxy;

b. B cermeHT: cermMmeHT nigTpumMye ogHoOHanpasneHe i ABOHanpaBneHe NPorHo3yBaHHs pyxy;

c. Y KogyBaHHi BiAeo, WO MacTabyeTbCcs: MOMIMNWEHUA LWap MOXE ChiflbHO BUKOPUCTOBYBATU Ti
cami GiHapu3sauii 3 6a30BMM LLAPOM;

d. Y 6aratoBugoBomy KOA4yBaHHi: Pi3Hi BUAW (NpeacTaBrieHHs) MOXYTb CMiflbBHO BUKOPUCTOBYBATM
Ti cami BiHapm3sauii.

Konu niaTpymyeTbcs acMMeTpuyHe po3fineHHs, YOTUPWU KOHTEKCTW, NOPIBHY pPO3AineHi Ha ABa
Habopu KOHTEKCTIB, BUKopucToBytloTbcs Ansg CABAC Ha oCTaHHiIX ABOX CTPYKTYPHUX enemeHTax And
curHanisaudii - CMHTaKCMYHOro enemeHTa pred type pgnsa  acumeTpuyHuMx po3sgineHs  (TobTo
PART_2NxnU, PART_2NxnD, PAPT_nLx2N, PART_nRx2N). 3anexHo Big TOro, 44 BWKOHaHe
PO3A4iNeHHs B rOpu3oHTanbHOMY HanpsiMky abo BepTUKanbHOMY HanpsMKy, 3acCTOCOBYETbCA OOMH
Habip KoHTekcTiB. [lepedoCTaHHIn CTPYKTYPHUA enemeHT (TOBTO CTPYKTYPHUR ernemMeHT Tuny
posfineHHs; part_mode) BuM3Ha4vae, un mae notodHa CU cumeTpuyHi posfineHHs abo acMMeTpUYHI
posgineHHs. OCTaHHIA CTPYKTYpHUI eneMeHT (TOBTO CTPYKTYPHUI eneMeHT pPOo3Mipy PO3AiNeHHs;
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part_mode) B13Ha4ae, Yn € pO3MipOM NEePLLOro po3AineHHst ogHa YBepTb abo Tpu YBepTi Big PO3Mipy
CU. Tabnuus 6 nokasye npuknag KOHTEKCTIB nepefoCTaHHbOro (TUM Po3fineHHs) i OCTaHHbOro
(po3mip po3aineHHs) Ans CUHTaKCU4YHoro enemeHTa pred_type.

Tabnuusa 6

KOHTEKCTV ANsi OCTaHHIX ABOX CTPYKTYPHUX €FTEMEHTIB CMHTaKCUYHOTO enemeHTa pred_type

CTpPYKTYpHWIA eNneMeHT KoHTekcT

Habip 1 kOHTEKCTIB (2 KOHTEKCTU, OOUH OJ1S1 BEPTMKANbHOIo
po3aineHHs, 1 Ans ropusoHTanbLHOro po3aineHHs)

Tun po3gineHHst (CMMeTpu4HuiA abo
acMMeTPUYHNIA)

Poswmip po3gineHHs (nepwe

poaninenst nopieHioe v CU a6o % Habip 2 koHTekcTiB (2 koHTekcTw, oamH ansa ¥a CU i ogmH ans

% CU)

cu)

[aHe po3kpUTTS NPONOHYE BUKOPUCTOBYBATM OAMH KOHTEKCT ANA NepegoCTaHHbOro CTPYKTYPHOTO
ernemeHTa (To6TO CTPYKTYPHOro enemMeHTa TUny pPO34ineHHs) i BUKOPUCTOBYBaTW pexmm obxody Ha
OCTaHHbOMY CTPYKTYPHOMY efneMeHTi (TOBTO CTPYKTYpHOMY €eneMeHTi po3Mipy posgineHHs). Y
pe3ynbTarTi, YACIO KOHTEKCTiB 3MeHLWYeTbes 3 4 o 1. Tabnuusa 7 nokasye npuknag KOHTEKCTY, Lo
BMKOPWUCTOBYETBCS  3rifHO 3 JaHMM NPUKNagoM LaHOro po3kputta. Tabmuvua 8 nokasye
NPOAYKTUBHICTb KOAYBaHHSA, 3B'A3aHy i3 3MiHamu, WO NpPOMoHyloTbcsA. Bucoka edgektuBHictb (HE)
AOBINbHOro 4OCTYNY € TECTOBOK YMOBOI 3 Kagpamu AoBinibHoro goctyny. HE HM3bKoi 3aTpumkun B €
TECTOBOI YMOBOH, kA JOMYyCKaE ABOHaNpaBrieHe NPOrHo3yBaHHS.

Tabnuua 7

KoHTeKCTM AN OCTaHHiX ABOX CTPYKTYPHUX €NEMEHTIB CUHTAKCUYHOIo
eriemeHTa pred_type BiAnoBiAHO A0 NpuUKNany AaHOro po3KpUTTS

KoHTekcT
Habip 1 koHTeKCTiB (1 KOHTEKCT)

CTpyKTYypHUIA eneMeHT
Twn po3gineHHs (cumeTpryHMI abo acMMeTPUYHNIA)
Posmip posgineHHs (neplie po3aineHHs gopisHioe ¥a CU

Pexnm 06xoay ()KOOHOro KOHTEKCTY)

abo % CU)
Tabnuusa 8
MpoayKTMBHICTE KOAYBaHHSA 3anponoHoBaHOro cnocoby ans pred_type
YacTtoTa HE Bcix iHTpa HE posinbHoro goctyny HE Huabkoi 3aTtpumkn B
BD Y U \% Y ] V Y U \

Knac A 0,03 % -0,17% |-0,29 %
Knac B 0,02 % -0,03% |0,04% | 0,01 % 0,00% | 0,24 %
Knac C -0,01 % -0,03% |-0,02% | -0,01% | -0,03% | 0,02 %
Knac D 0,01 % 0,07 % |[-0,05%| 0,01 % 0,06 % | 0,03 %
Knac E 0,00 % 0,30% | 0,39 %
Bcboro 0,01 % -0,04 % |-0,07 %| 0,00 % 0,06 % | 0,01 %
koa. T[%]
pekon. T
[%0]

TakMMm 4MHOM, 3rigHO 3 UMM npuknagoMm, Bigeokogep 20 moxe ©6yTu ckoHcpirypoBaHui, LWo6
BM3HAYaATM TUN PO3LINEHHA [ONS PexuMy MpPOrHo3yBaHHs nAnsi Onoka BigeopaHux,

kogyBaTu

CTPYKTYPHUIA €NEMEHT TUMY PO34iNeHHS CUHTAKCMYHOrO erieMeHTa TUMy MPOrHo3yBaHHA Anst Groka
BiJ€O4AHUX 3 BUKOPUCTAHHSAM KOHTEKCTHO-aganTMBHOIO GiHApHOrO apuMETUYHOro KOOYBaHHS 3
OAHMM KOHTEKCTOM, MPUYOMY OOWH KOHTEKCT € OOHAKOBUM Anisi Oyab-sikoro TuUMy PO3AINEHHs, i
KoayBaTW CTPYKTYPHWUIA enemMeHT po3Mipy PO3AiNeHHs CUHTaKCUCy Tumy MPOrHO3yBaHHSA Ansa 6Grioka
BiJeo4aHUX 3 BUMKOPUCTAHHSAM KOHTEKCTHO-aJanTMBHOro GiHapHOro apvdMeTMYHOro KOAyBaHHA B
pexumi obxony.

Kpim TOro, srigHo 3 uwmm npuknagom, sigeogekoaep 30 moxe 6yTu cKoHiryposaHui, o6
npUAMaT CUHTAKCUYHWA enemMeHTa Tuny MporHo3yBaHHsa nOns 6rnoka BigeodaHux, skun 6ys
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KOOOBaHUN 3 BUKOPUCTAHHSIM KOHTEKCTHO-a4anTMBHOrO 6GiHapHOro apudMeTU4HOro KoAyBaHHS
(CABAC), npuyoMy CMHTAKCUYHUIN €eneMeHT TWUMy MPOrHO3yBaHHSA BKMOYae B cebe CTPYKTypHUR
erneMeHT TWUMy po3fifneHHs, WO MpPeAcTaBnse TUM PO3AiNeHHs, i CTPYKTYPHUA enemMeHT po3Mipy
po3dineHHs, LWo npeactaBnsde po3Mip po3fineHHs, AekogyBaTW CTPYKTYPHUW eneMeHT Tuny
PO30iNeHHA CUHTAKCUYHOrO ernemMeHTa Tuny MPOrHo3yBaHHA 3 BUKOPUCTAHHAM KOHTEKCTHO-
aganTMBHOro GiHapHOro apuMETUYHOTO KO4YBaHHSA 3 OOHUM KOHTEKCTOM, NMPUYOMY OOUH KOHTEKCT €
ofHakoBMM Ansi OyAdb-sIKOro TWUMY pPO34iNeHHsl, i JekogyBaTu CTPYKTYPHWUA €MNeMEHT po3Mipy
PO3AiNEeHHS CUHTaKCUCy TUMYy MPOrHO3yBaHHA AN 6rnoka BigeogaHux 3 BUKOPUCTAHHAM KOHTEKCTHO-
apganTmBHOro 6iHapHOro apuMETUYHOrO KoAyBaHHS B pexumi 06xoay.

B iHwoMmy npuknagi npu KogyBaHHI MPSAMOKYTHOrO TUMy po3aineHHs pexum obxogy abo oavH
KOHTEKCT MOXe OyTuM BMKOPUCTaAHWA ONs CTPYKTYPHOrO enemeHTa, AKMW BKasye, UM € PEXMMOM
posgineHHs PART_nLx2N a6o PART_nRx2N, a6o x pexumom € PART_2NxnU, PART_2NxnD.
BukopuctaHHa pexnmy obxony abo 0gHOro KOHTEKCTY 3aCTOCOBHE, TOMY LLO IMOBIPHICTb Byab-s1koro
pexXumMy po3fineHHs, Lo BUKOPUCTOBYETbCS, 6nmnsbka 00 50 %. Takox onuinHo pexum obxony abo
OOMWH KOHTEKCT MOXe OYyTWU BMKOPUCTaHWIA ONS CTPYKTYPHOrO enemeHTa, sSIKUA BKa3ye, YN € PEXUM
CYMETPUYHUM PO34iNeHHSAM abo acCUMETPUYHMM PO3TINEHHAM.

HacTynHuii npuknag AaHoro po3KpUTTA CTOCYETbCS curHanisauii B pexumi "snutta" iHTep-
NMPOrHO3yBaHHS. Y pexuMi 3NUTTS Kodep iHCTPYKTYe Aekodep, Yepes3 curHanisauito 6iToBoro noToky
CVMHTaKCUCY MNPOrHO3yBaHHS, KOMitOBAaTU BEKTOP PYXYy, OMOPHUM iHAEKC (WO igeHTUdiKye onopHe
300paxeHHsi, B 4aHOMy CMUCKY OMOPHUX 300paxeHb, Ha Ske BKa3ye BEKTOP Pyxy) i HanpsaMok
NPOrHO3yBaHHS Pyxy (ke igeHTMdiKye cnucok onopHux 3obpaxeHs (Cnncok 0 abo Cnmcok 1), To6T10 3
TOYKW 30pYy TOroO, YM Mepenye y yaci onopHui kagp abo nge 3a NOTOYHMM Kagpom) Big BubpaHoro
BeKTOpa pyxy-kaHougata Ans MNOTOYHOI YacTuHUM 300paxeHHsi, ske MnoBuHHe KogyeaTucsd. Lle
BMKOHYETbCA 3a AOMOMOrol curHanisauii B 6iToBoMy noToUi iHOEKCY B CMWCOK BEKTOPIB PyXy-
KaHauaarie, WO igeHTudikye BUOpaHU BEKTOP pyXy-kaHauaaT (TO6TO KOHKpeTHWW KaHaupaT
NpPOCTOPOBOroO NPOrHo3yBarnbHuKa BekTopa pyxy (MVP) abo kaHgngat yacosoro MVP).

Takum YMHOM, B PEXUMI 3MUTTSI CMHTAKCUC MPOrHO3yBaHHSA MOXe BKMo4daTtn B cebe npanop, Lo
ineHTndikye pexum (B UbOMY BUMAZKy PeXuMM 3nuTTd), Ta iHOekc (merge_idx), wo iaeHTudikye
BUOpaHWA BEKTOP pyXy-KaHaupaTt. Y Oeskux Bunagkax BEKTOp pyxy-kaHauaaTt Oygoe B MPUYUMHHIN
YacTWHI NO BIOHOLUEHHIO 4O NMOTOYHOT YacTMHU. TOOTO BEKTOP pyXy-KaHAMAAT Oyay BXe OeKO40BaHUM
aekogepoM. TakmMm YMHOM, OEKOAep BXE MPUIAHAB i/abo BM3HAYMB BEKTOP PYXY, OMOPHWUNA iHAEKC i
HaMNpPsIMOK PyXy MPOrHO3YBaHHS AM1S MPUYMHHOI YAacTMHU. TakMM 4YMHOM, OeKoAep MOXe MnpocTo
BUTATHYTW BEKTOP PYXY, OMOPHUN iHAEKC i HAaNPAMOK NPOrHO3yBaHHA Pyxy, acouifoBaHi 3 NPUYMHHOK
YaCTMHO, 3 Nam'aATi i ckomitoBaTW Ui 3HAYEHHS K iHOpMaUio pyxy Ans MOTOYHOI YacTuHW. [ns
BiJHOBNEHHs Gnoka B pexumi 3nuTTa Aekogep OAepXye OnoK NpOrHo3yBaHHS, BUKOPUCTOBYHOUM
ofepxXaHy iHopmauilo pyxy Ans NOTOYMHOI YacTuHW, | [ojae  3anuwkoBi gaHi go 6noka
NPOrHO3yBaHHS ANSA BiAHOBMNEHHSA KOAOBaHOro 6oka.

Y HM4.0 oanH 3 n'atm kaHAuAaTiB 3NUTTA CUrHanisyeTbcd, konn notoyHa PU 3HaxoauTbcs B
pexumi 3nuTTa. 3pisaHnin  YHapHWA KOO BUKOPUCTOBYETLCA ONs MPeACTaBfieHHA CUMHTAKCUYHOro
enemeHTa merge_idx. B ogHin nponosuuii ana HEVC, ana CABAC, KOXHUI CTPYKTYPHUN enemeHT
BUKOPUCTOBYE OOUH KOHTEKCT. [laHe po3KpUTTA NPOMNOHYE BUKOPUCTOBYBATU OAMH KOHTEKCT NOBTOPHO
B YCiX YOTMPbOX CTPYKTYPHUX eNleMeHTax, Sk nokasaHo B Tabnuui 9.

Tabnuusa 9

KoHTeKCTM Ansa ocTaHHiX ABOX CTPYKTYPHUX
erleMeHTIB CMHTaKCMYHOro enemMeHTa pred_type

CTpyKTYypHUI enemeHT KoHTekcT
Habip 1 KOHTEKCTY (TOM cCaMuii KOHTEKCT ANs BCiX
CTPYKTYPHUX eNneMeHTIB)

CtpyktypHuii enemeHT 0-3 anga merge_idx

Tabnuusa 10 nokasye NPOAYKTUBHICTb KOA4YBaHHS, 3B'A3aHY 3 LM NPUKIagoMm.
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Tabnuuga 10
MpoOyKTUBHICTb KOA4YBaHHS 3anponoHOBaHOro cnocoby Ans merge_idx

HE Bcix iHTpa HE gosinbHoro goctyny HE Huabkoi 3aTtpumkn B
YactoTta BD Y U v Y U v Y U Vv
Knac A 0,00 % -0,20% | -0,07 %
Knac B 0,01 % 0,03 % 0,03% | 0,01% | -0,08% |-0,22 %
Knac C 0,00 % 0,04 % 0,00% | 0,00% | -0,08% |-0,09 %
Knac D 0,03 % 0,07 % 0,05% | 0,05% | -0,24% | 0,44 %
Knac E -0,04% | 0,08% | 0,78%
Bcboro 0,01 % -0,05% |-0,02% | -0,01% | -0,09% | 0,17 %
koad. T[%]
pekon. T
[%]

OnuiiHo GinblU HiXX OOWH KOHTEKCT MOXe OyTu BUMKOPUCTaHWIA B KOAYBaHHI iHAEKCY 3MUTTSH, npwu
LbOMY OesiKi CTPYKTYPHI €feMEHTU ChiNbHO BUKOPUCTOBYIOTb TOW CaMMUIA KOHTEKCT, | AesiKi CTPYKTYPHI
erieMeHTM BWKOPWUCTOBYIOTb pi3HIi KOHTEKCTW. FAK OAMH NpuKnag TinbKM MNOCMIAOBHI CTPYKTYPHI
enemeHTn (bin) cninbHO BMKOPMCTOBYIOTbL TOW Camuii KOHTeKCT. Hanpwknag, bin2 ta bin3 moxyTtb
CMiNbHO BMKOPWUCTOBYBAaTU OAMH KOHTEKCT; bin2 Ta bind He MOXYTb CMiNMbHO BUKOPUCTOBYBATU OAWH i
TOW CaMWUI KOHTEKCT, AKLWO TiNbku bin3 TakoX He BUKOPUCTOBYE LIEN KOHTEKCT.

Ak iHWKWA Npuknag npunycTMMO, WO 3aranbHa KifbKiCTb CTPYKTYPHUX €NeMEHTIB iHAEKCY 3nnTTS
popiBHoe N (nepwunii CTPYKTYpHU enemeHT € bin0, ocTaHHIA CTPYKTYpHUA enemeHT € bin N-1). Y
noporis, thres;, i=1,..., Yy, BWKOPUCTOBYIOTbCA A1 BU3HAYEHHA KOHTEKCTY, L0 CniflbHO
BUKOPUCTOBYETLCA B KOOYBaHHI iHAEKCY 3nUTTA. Y LbOMY MpuUKnaAi HacTynHi npaBuna BKa3yTb, SK
KOHTEKCTU CNiflbHO BUKOPUCTOBYIOTLCH MiDK CTPYKTYPHUMM efleMeHTaMMu:

1. 0<Y<N (e MeHLIe NoporiB, HiXX CTPYKTYPHUX eNeMeHTIB)

2. thres; < thres;,4

3. 0 <thres;

4, thresy=N

5. bin; 6yae cninbHO BUKOPUCTOBYBATU OOMH KOHTEKCT, Ae i={ thresy, ..., thres;,;-1}

Ha ocHOBi uux npasBun nonepegHin cnocib, B £KOMYy OAWMH KOHTEKCT ©GaratopasoBo
BMKOPUCTOBYBATUCH B YCiX YOTUPbOX CTPYKTYPHUX enemMeHTax, MOXHa po3rnagaTti Sk OAWH BUNagok,
ae N=4, Y=1, thres;=4. Tomy cTpykTypHi enemeHTn Big 0 A0 3 CNiNbHO BUKOPWUCTOBYIOTH TOW CaMun
KOHTEKCT.

IHWKIA Npuknag Bkntodae B cebe BcTaHoBneHHsa N=4, Y=2, thres;=2, thres,=4. ¥ ubomy npuknagi
bin0 Ta bin1 cninbHO BMKOPUCTOBYIOTL OAHI i Ti cami KOHTekcTu, i bin2 Ta bin3 cninbHO
BUKOPUCTOBYIOTb OHI i Ti CaMi KOHTEKCTMU.

Mpanop iHTep-nporHo3yBaHHA (inter_pred_flag) Bu3Hauyae, 4M BUKOPUCTOBYETBCSA MOHO-
nporHo3yBaHHs abo Bi-nporHo3yBaHHs And notovHoi PU. Y geskux npuknagax iHOEeKC KOHTEKCTy Ans
npanopa iHTEepP-NPOrHo3yBaHHsl AOPIBHOE MNOTOYHIN rMMbMHI CU. OCKinbkM € 40TMpU MOXITUBUX
rnunbnHmn CU (0-3), TO iCHYye YOTUpY MOXKITMBMX KOHTEKCTW AN KoayBaHHS inter_pred_flag.

[aHe po3KpUTTHA NPUMYCKae, WO iHOEKC KOHTEKCTY, KU BUKOPUCTOBYETBLCS ANS BUOOPY KOHTEKCTY
Anst kogyeaHHs inter_pred_flag, gopiBHoe notouHin rmmnbuHi CU (Hanpuknag, piBeHb AeKOMMNO3uuii
kBagpogepesa gnst CU), ane obmexeHuii BUOpaHuM nNoporomMm (To6TO MEHLWMM 3 MOTOYHOI rMnBUHM
CU a6o nopora). MNopir moxe Oyt BUOpaHuii piBHUM 2 B 0OHOMY MNpuknagi. AnNbTepHaTUBHO iHOEKC
KOHTEKCTY MOXe OyTu piBHMUM MakcumarnbHin rmubuHi CU miHyc notoyHy rmubuHy CU i obmexeHun
3Bepxy BMOpaHMM noporom. AnbTEPHATMBHO 3yMOBIieHa Tabnuusa BigoOpaXeHHA Moxe 6yTu
crnpoekToBaHa Ans BUBOpPY iHOEKCY KOHTEKCTY 3a 3agaHoto rmmnbuHoto CU. Tabnuus BigobpakeHHs
Moxe OyTu peanisoBaHa y Burnsagi Habopy norikn. Y pesynbTaTti TpU KOHTEKCTU BUKOPUCTOBYHOTHCS
ONd KOAYBaHHA CUHTAKCUYHOro enemeHTa mix inter_pred_flag.

Tabnuusa 11 nokasye NpOAyKTMBHICTb KOOYBaHHS, KONM Tabnuus iHiuianisauii 3MiHOETbCA, ane
KifTbKICTb KOHTEKCTIB He 3MIiHIETbCSA. Tabnuusa 12 nokasye NpoAyKTUMBHICTb KOQYBaHHSA crnocofy, Lo
NPOMNOHYETHLCA, AKNN 3MEHLLYE KiNbKICTb KOHTEKCTIB 3 4 Ao 3.
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Tabnuusa 11
MpoaykTmBHiCTb kogyBaHHA HM4.0 3 MmoandikoBaHo
iHiuianisauieto CABAC 3a inter_pred_flag
YacTtoTta HE Bcix iHTpa HE posinbHoro goctyny HE Hu3bkoi 3aTpumkn B
BD Y U \Y Y U )Y Y U V
Knac A 0,03% | -0,15% | -0,11 %
Knac B -0,03% | 0,01% | -0,03% | 0,03% | -0,02% | 0,11 %
Knac C 000% | -0,22% | 0,06% | -0,03% | -0,16% | 0,01 %
Knac D -0,01% | -0,04% | 0,01% | -0,09% | 051% | 0,20%
Knac E 0,10% | -0,03% | 0,65%
Bcboro -0,01% | -0,07% | -0,02% | 0,00 % 0,07% | 0,14 %
koa. T[%]
aekon. T [%]
Tabnuua 12
MpooyKTUBHICTb KOAYyBaHHS 3anpONOHOBAHOMO
cnocoby cKopoYeHHS KOHTEKCTY 3a inter_pred_flag
HE Bcix iHTpa HE gosinbHoro gocryny HE Hu3bkoi 3aTpumkn B
YacTtota BD Y U v v U v Y U v
Knac A 005% | -0,21% | -0,14 %
Knac B -0,01% | -0,03% | 0,02 % 0,00% | -0,01% | 0,15%
Knac C -0,02% | -0,14% | -0,02% | 0,01 % 0,01% | 0,03%
Knac D 0,03% | -0,01% | -0,01% | -0,09% | -0,22% | 0,01 %
Knac E -0,12% | 0,08% | 0,45%
Bceboro 001% | -0,07% | -0,03% | -0,04% | -0,01% | 0,03 %
koa. T[%]
aekon. T [%]

IHaekc onopHoro kagpy (ref_idx_Ix) curHanidyetbCcs 3a AONOMOroO 3pi3aHOro yHapHoro kogy no

5 BiJHOLLUEHHIO A0 aKTMBHOrO OMOPHOro Kagpy B acoLiioBaHOMY cnmcky (Hanpuknag, Cnmcok 0 abo

Cnncok 1). Tpu KOHTEKCTW BUKOPUCTOBYIOTbCA [AMsi KOAYBaHHSA iHAEKCYy onopHoro kaapy. OauH

KOHTEKCT - AN CTPYKTYpHOro enemeHta 0, OOWH KOHTEKCT - ANSA CTPYKTYpHOro enemeHTta 1 i oguH

KOHTEKCT BUKOPUCTOBYETbLCA AN PEeLTW YacTUHU CTPYKTYPHMX enemeHTiB. Tabnuua 13 nokasye
npvknag npuaHadeHb KOHTEKCTY ANA CTPYKTYPHUX eNeMEHTIB yHapHoro kogy ans ref _idx_Ix.

10
Tabnuua 13
Mpu3Ha4YeHHs KOHTEKCTY AN CTPYKTYPHMX enemeHTiB ref _idx_Ix

CTpyKkTypHi eneMeHTn yHapHoro kogy ref_idx_Ix KoHTekcT
CrpyktypHumn enemeHT 0 KoHTekcT 1
CTpPYKTYpHUIA enemMeHT 1 KoHTekcT 2
CTpyKTypHi enelvleHTM_Z-N (N - 3aranbHa KinbKicTb KoHTekeT 3
CTPYKTYPHMX ENTEMEHTIB)

[laHe pOo3KpUTTS MPOMOHYE BMKOPUCTAHHS OBOX KOHTEKCTIB AN KOAYBaHHS yHApHOro kogy Ans
ref_idx_Ix: oanH KOHTEKCT Ansa CTpyKTypHOro enemeHTta 0 i iHLWNA KOHTEKCT AN pelTu CTPYKTYPHUX
enemeHTiB. Tabnuua 14 nokasye npuknag NpuU3HaAYeHHs KOHTEKCTY ONSA CTPYKTYPHUX €eNEMEHTIB

15 yHapHoro kogy gnsa ref_idx_Ix 3rigHo 3 UMM npuknagom JaHoro pos3kpuTTa. Tabnuua 15 nokasye
NPOAYKTUBHICTb KOAYBaHHS, acoLinoBaHy i3 3anponoHOBaHUMU MoAMdiKaL M.
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Tabnuuga 14
lMpr3HaAYEeHHS KOHTEKCTY ANsl CTPYKTYPHMX enemeHTiB ref idx_Ix

CTpyKTYpHi enemeHTn yHapHoro koay ref idx_Ix KoHTekcT
CTpykTypHUIA enemeHT 0 KoHTekeT 1
CTpyKTypHi enemeHTM_1-N (N - 3aranbHa KinbKicTb KoHTeKCT 2
CTPYKTYPHMX ENTIEMEHTIB)

Tabnuusa 15

MpoayKTMBHICTb KOAYBaHHA 3anponoHOBaHOro cnocoby Ha ref idx_Ix
YacToTta HE Bcix iHTpa HE gosinbHoOro gocryny HE Hu3bkoi 3aTpumkn B
BD Yy | u [ V Y U v Y U v

Knac A -0,01 % -0,11% | -0,16 %
Knac B -0,01 % 000% |-0,01% | 0,01% |-0,12% | 0,01 %
Knac C -0,01 % 0,02 % 0,03% | -0,04% | -0,04 % | -0,07 %
Knac D 0,03 % 0,06 % 0,11% | -0,06 % | 0,29 % | -0,09 %
Knac E -0,06 % [ -0,34 % | 0,48 %
Bceboro 0,00 % -0,01% |-0,01% | -0,03% |-0,09% | 0,05%
koa. T[%]
nexoa. T
[%]

[na cuHTakCMYHUX enemMeHTIB npanopa kogoBaHoro 6rioka konbopoBocTi (cbf _cb ta cbf cr) aga
Pi3HNX Habopwu KOHTEKCTIB (5 KOHTEKCTIB Yy KOXHOMY Habopi KOHTEKCTIB) BMKOPUCTOBYHOTbCA AnS
CABAC. IHgeKkc hakTUYHOro KOHTEKCTY, LLIO BUKOPUCTOBYETLCHA B KOXXHOMY Habopi, AOPIBHIOE MOTOYHIN
rMubVHI NepeTBOPEHHS, acoLifioBaHi 3 MpanopoM Ko40BaHOro 6rioka KONbOPOBOCTI, SIKMA KOOYETLCS.
Tabnuua 16 nokasye Habopu KOHTEKCTIB AN npanopiB KogoBaHoro 6roka konbopoBocTi cbf cb Ta

cbf_cr.

Tabnuusa 16
Habopwu koHTekcTiB ans cbf _cb ta cbf_cr
Mpanop kogoBaHOro 610ka KONIbOPOBOCTI Habip kOHTeKCTIB
cbf_cb Habip koHTekcTiB 1 (5 KOHTEKCTIB)
cbf_cr Habip KoHTeKCTiB 2 (5 KOHTEKCTIB)

[aHe po3kputTs nponoHye, wo cbf cb Ta cbf cr cninbHo BUKOpPUCTOBYHOTH OANH HAbip KOHTEKCTIB.
IHOEKC OINCHOrO KOHTEKCTY, L0 BUMKOPUCTOBYETbCA B KOXHOMY Habopi, Moxe Bce Lie OyTu piBHUM
MOTOYHIV MMOMHI NepeTBOPEHHSs, acoLiioBaHi 3 MpanopoM KOO4OBaHOro 6rmoka KOnbOpPOBOCTI, SAKUN
KogyeTbcsa. Tabnuusa 17 nokasye Habopu KOHTEKCTIB Anis npanopiB KogoBaHOro 6rmoka KonbopoBOCTI
cbf_cb Ta cbf_cr 3rigHo 3 npuknagamu pgaHoro po3kpuTTs. Tabnuusa 18 nokasye NPOAYKTUBHICTb
KoAyBaHHS1, acoLliioBaHy i3 3anponoHOBaHMK MoaudikaLismu.

Tabnuua 17

Habopw koHTekcTiB Ans cbf_cb ta cbf_cr 3rigHo 3 npuknagamun gaHoro po3kpuTTs

Mpanop KO[I0BaHOTO 6noka Habip KoHTeKcTiB
KOIIbOPOBOCTI
cbf_cb Habip koHTekcTiB 1 (5 KOHTEKCTIB)
cbf cr Habip koHTekcTiB 1 (5 KOHTEKCTIB)
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Tabnuuga 18

MpoayKTMBHICTbL KOAYBaHHSA 3anponoHoBaHOro cnocoby Ha cbf cb ta cbf cr

HE Bcix iHTpa HE posinbHoro gocryny HE Hu3bkoi 3aTpumkn B
YactoTta BD Y U v Y U y Y U v
Knac A -0,01% 059% -1,06% | 0,02% 056% -1,71%
Knac B 000% 059% -1,07%|-0,01% 068% -1,32% | 0,01% 1,06% 1,89 %
0,
Knac C -0,01 % 0.17% -0,75% | 0,00% 0,09% -0,63% |-0,01% 0,21% 0,97 %
0,17 %
Knac D 0,00 % -0,51% | 0,04% -0,23% -0,80% | 0,04% -0,36% 0,45%
Knac E 0,00% 0,36 % -0,24 % 0,04% 0,36% 0,40 %
Bcboro 000% 021% -0,70%| 0,01% 0,30% -1,13% | 0,02% 0,36% 0,87 %
koa. T[%]
aekop. T [%]

TakMM 4YMHOM, 3rigHO 3 UMM MpuKnagoM, sik Bineokoaep 20, Tak i Bineogekogep 30 MoxyTb OyTn
CKOHdpirypoBaHi, Wwob kogysaTtu npanop kogosaHoro 6noka konboposocTi Cb anga 6noka BigeogaHnx 3
BMKOPUCTaHHSAM KOHTEKCTHO-aganTMBHOMO GiHapHoro apudmeTtuyHoro kogysaHHs (CABAC), npudomy
CABAC BukopuctoBye Habip KOHTEKCTIB, WO BKkMwyae B cebe oanH abo Oinblue KOHTEKCTIB, i
KogysaTu mpanop kogoBaHoro 6noka konbopoBocTi Cr 3 BukopuctaHHam CABAC, npudomy CABAC
BMKOPUCTOBYE TOW Camunii Habip KOHTEKCTIB, AK i Ans npanopa kogoBaHoro 6roka konboposocTi Cb.
Bineokogep 20 i Bineogekogep 30 MoxyTb OyTV 4OAATKOBO CKOHpirypoBaHi anst BUGOpPY KOHTEKCTY 3
ogHoro abo Oinblue KOHTEKCTIB Ha OCHOBI FMMOWHWM MEepeTBOPEHHs1 Orioka nepeTBOpeHHsA 6rioka,
acoluirioBaHoro 3 6510koM BigeogaHux.

B opgHin nponosuuii gna  HEVC € pBaHaguatb HabopiB  KOHTEKCTIB 9k Ans
coeff_abs_level_greater1_flag, Tak i coeff _abs_level greater2_flag. coeff_abs_level greater1_flag
BKadye, 4YM Mae KoedilieHT nepeTBOpeHHss abcontoTHe 3HaveHHs  Ginbwe, Hix 1.
coeff_abs_level greater2 flag Bkasye, un Mae koeqiuieHT nepeTBOpeHHst abComMTHE 3HAYEHHS
Oinbwe, Hik 2. Habopu KOHTEKCTIB OAHAKOBO MPU3HaAYalTbCA ANS KOMMOHEHTa SCKPaBOCTi i
KONbOpOoBOCTi, TO6TO 6 HAabopiB KOHTEKCTIB ANS AICKPABOCTI i 6 KOHTEKCTIB Ans KONbopoBOCTi. KoxHun
Habip KOHTEKCTIB cknagaeTbcs 3 5 KOHTEKCTIB. IHAeKC Habopy KoHTeKCTiB, ctxSet, BMOpaHuii Ha OCHOBI
nonepegHboro piBHA coeff_abs_level_greater1_flag. Ona coeff_abs_level_greater1_flag iHgekc
KOHTEKCTY B Habopi KOHTekcTiB, greater1Ctx, BM3HA4YaeTbCs Ha OCHOBI KiHLEBUX OAMHULbL [0
Makcumym 4. [HOEKC KOHTEKCTY MoXe ByTu NnpeacTaBneHuin y BUrnagi:

ctxldx_level_greater1 = (ctxSet * 5) + Min(4, greater 1Ctx) (1)

Ons  coeff_abs_level_greater2_flag iHgoekc koHTekcTy B Habopi KOHTekcTiB, greater2Ctx,
ocHoByeTbca Ha 4ucni coeff_abs_level_greater1_flag, wo cknapgae Big 1 oo makcumym 4. IHOekc
KOHTEKCTY MOxe ByTun npeacTaBneHni y BUrnag,:

ctxldx_level_greater2 = (ctxSet * 5) + Min(4, greater2Ctx) (2)

greater1Ctx ocHOBaHWMM Ha Yncni ANS 3HavyLWmx koedilieHTiB i Ymicni koediuieHTis, aki binbLie 1.
3 iHwWoro 60oky, greater2Ctx 0CHOBaHWUI Ha YnCHi KoeiLlieHTIB, Aki OinbLue, Hix 1.

Y pesikux npuknagax pi3He YMCIO KOHTEKCTIB MOxe OyTu BMKOPUCTaAHe B pPi3HUX Habopax
KOHTEKCTIiB, B TOMY YWCIIi, Hanpuknag;

1. Habopwu koHTekcTiB ons piBHA Ginblworo, Hixk 1, abo piBHS BiNbLIOro, HiX 2, MOXYTb MaTu pisHe
yncno KoHTekcTiB. Hanpuknag, Habopw koHTekcTiB 0 Ta 3 MOXyTb MaTu 5 KOHTEKCTIB, a iHWi Habopwu
KOHTEKCTIB MOrnn 6 MaTun 2 KOHTEKCTU.

2. Habopu KOHTeKkcTiB Ans KoedilieHTa SICKpaBOCTi MOXYTb MaTu pi3HE 4YMCIIO KOHTEKCTIB B
NOpIiBHSIHHI 3 Habopammn KOHTEKCTIB AN KOMMOHEHTa KonbopoBocTi. Hanpuknag, Habip koHTekcTiB 0
ONs SICKPaBOCTi MOXe MaTu 5 KOHTEKCTIB, a Habip koHTekcTiB O Ans KONbOPOBOCTI MoXe maTtu 4
KOHTEKCTH.

3. Habip koHTekcTiB Ans piBHA Ginbworo, Hik 1, mMoXe MaTu BigMIHHE 4YMCNO KOHTEKCTIB, B
MOpPIBHSIHHI 3 HAOOPOM KOHTEKCTIB Ans piBHA Ginblioro, Hix 2. Hanpuknag, Habip koHTekcTiB 0 ans
PiBHA GiNbLIOro, HiX 1, MOXe MaTh 5 KOHTEKCTIB, | Habip KOHTeKCTiB 0 Ansa piBHS GiNbLIOro, HixX 2, Mir
©Oun MaTh TiNbKM 3 KOHTEKCT.

B iHWKx npuknagax mMoxe 6yTU BUKOpPUCTaHE iHWe YnNCIo sl HADOpPiB KOHTEKCTIB AN KoAYyBaHHS
oinbwe 1 abo GinbLue 2, B TOMY YnCni, HANpUKNaga:
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1. Habopu koHTekcTiB Ans KoedilieHTa ACKpPaBOCTI MOXYTb MaTu BigMiHHe 4ucno Habopis
KOHTEKCTIB MO BiAHOLWEHHIO [0 HabopiB KOHTEKCTIB, L0 BUKOPUCTOBYIOTLCA AMs KOMMOHEHTa
KONbOpoBOCTI. Hanpuknag, sickpaeicTb mMorra © BMKOPUCTOBYBATM 6 KOHTEKCTIB, a KONbOPOBICTb
Morna 6 BUKOPUCTOBYBATMU 4 KOHTEKCTW.

2. Habopu koHTekcTiB onsa Ginbwe 1 MOXYTb MaTW iHLIE YNCHO KOHTEKCTIB MO BiAHOLIEHHIO OO
HabopiB KOHTEKCTIB, WO BUKOPUCTOBYKTbCA Ginbwe 2. Hanpuknag, y Bunagky OGinbwe 1 morno 6
BMKOPUCTOBYBATUCHA 6 KOHTEKCTIB, a y BUNaaky Ginblue 2 Morno 6 BUKOPUCTOBYBATUCH 4 KOHTEKCTMU.

OnuinHO BUKOPUCTOBYETLCH METpPUKa ANS BU3HAYEHHS TOTO, SIKUA KOHTEKCT BUKOPUCTOBYETLCH B
Habopi KOHTEKCTIB, i Aiana3oH 3HA4YEeHHA MeTPUKKU BinbLue, HiXK YNCIO KOHTEKCTIB Y HAbopi KOHTEKCTIB.
B ogHOMy TakoMy acnekTi oguMH KOHTEKCT Mmir 6u 6yTu acouinoBaHun 3 ogHMM abo Ginblie 3HayYeHb
MeTpukn. CninbHE BMKOPUCTAHHS KOHTEKCTY, nepeBaxkHO, obMexeHe Ge3nepepBHUMM 3HAYEHHAMM.
Hanpuknag, Hexan 3HayeHHs METPUKM OOPIBHIOE y. y=2 acoLiioBaHe 3 KOHTeKCToM 3, i y=1 i y=4
TakoX MOXyTb B6yTu acouinoBaHi 3 koHTekcToM 3. OfgHak AKWo y=3 acouiinoBaHe 3 KOHTEKCTOM 4, y=4
He Moxe ByTu acouinoBaHe 3 KOHTEKCTOM 3.

Hanpuknag, ansa coeff_abs_level greater1_flag Habopu koHTekcTiB O Ta 3 MatoTb 5 KOHTEKCTIB, a
Habopn koHTekcTiB 1, 2, 4 Ta 5 mawTb 2 koHTekcTU. [ns coeff abs level greater2 flag Habopwu
koHTekcTiB 0, 1 Ta 2 MatoTb 5 KOHTEKCTIB, @ Habopw KOHTEKCTIB 3, 4 Ta 5 MatoTb 2 KOHTeKCTU. Lle moxe
OyTn npepcTaBneHe y Burmsai:

ctxldx_level_greaterl = (ctxSet * 5) + Min(Thres_greaterl, greater1Ctx)(3)

akwo ctxSet=0 abo ctxSet=3, Thres_greater1=4;

B iHWOMY BMNagky, Thres_greater1=1

ctxldx_level_greater2 = (ctxSet * 5) + Min(Thres_greater2, greater2Ctx)(4)

akwo ctxSet <3, Thres_greater2=4;

B iHWOMY BMNagky, Thres_greater2=1

Thres_greater1 Ta Thres_greater2 moxHa BMOpaTU Pi3HUM YMHOM 3amNEXHO Bi4 HACTYMHUX
cuTyauin:

1. KOMNOHEHT sickpaBocTi abo KonbOpPOBOCTI,

2. Habopwu KOHTEKCTIB.

Ak iHwwmi npuknag gna coeff_abs_level_greater1_flag Habopu koHTekctiB 0 Ta 3 mawTb 5
KOHTEKCTIB, i Habopwu KoHTeKcTiB 1, 2, 4 Ta 5 matoTb 3 KoHTekcTu. [Inga coeff_abs_level_greater2_flag
Habopwn koHTekcTiB 0, 1 Ta 2 MaloTb 5 KOHTEKCTIB, i HAbOpKU KOHTEKCTIB 3, 4 Ta 5 MaloTb 2 KOHTEKCTH.
Lle moxe 6yTn npeacrtaBneHe y Burnsag;:

ctxldx_level_greaterl = (ctxSet * 5) + greaterlCtx_mapped(3) ctxldx_level _greater2 = (ctxSet * 5)
+ greater2Ctx_mapped(4)

Y Takunx npuknagax BigobpaxeHHst Moxe OyTn Takum, sik nokasaHo B Tabnuusax 19 ta 20:

Tabnuusa 19
greater1Ctx 0 1 2 3 (3
ctxSet 0 0 1 2 3 4
ctxSet 1 0 1 1 2 2
ctxSet 2 0 1 1 1 2
ctxSet 3 0 1 2 3 4
ctxSet 4 0 1 2 2 2
ctxSet 5 0 1 1 2 2

Tabnuuga 20
greater2Ctx 0 1 2 3 (3
ctxSet 0 0 1 2 3 4
ctxSet 1 0 1 1 1 1
ctxSet 2 0 1 1 1 1
ctxSet 3 0 1 2 3 4
ctxSet 4 0 1 1 1 1
ctxSet 5 0 1 1 1 1

Tabnuui iHiLianizauii CABAC ans coeff_abs_level_greater1_flag Ta

coeff_abs_level_greater2_flag Takox moandikoBaHi Ana Habopis koHTeKcTiB Ana Thres_greater1 a6o
Thres_greater2, pieHoro 1. Moaundikauii nepemiwyoTh iHilianisauito N'aToro KOHTEKCTY Brepen, LWwob
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cTaTu iHidianisauieto apyroro KOHTEKCTy. Ller 3anponoHoBaHui cnocib 3MeHLYe KinbKiCTb KOHTEKCTIB
Big 120 oo 78.

Tabnuusa 21
MpoAYKTUBHICTb KOAYBaHHS 3aMpONOHOBaHOrO cnocoby 3a
coeff_abs_level greater1 flag Ta coeff_abs_level greater1 flag
YacToTa HE Bcix iHTpa HE posinbHoro goctyny HE Hu3bkoi 3aTpumkn B
BD y | u [ vV y | u [ VvV Y U v
KnacA 17500% 0,04% 003% | 005% 03L% -0,35%
Knac B 001% 004% 003% | 001% 0,03% -0,09% -
0,00% -0,15% 0,23%
Knac C -0,01% 0,05% 0,00% | 0,03% 0,06% 0,06% -
0,00% 0,23% 0,23%
Knac D 0,00% 0,01% -003% | 001% 022% 0,04% |-001% 026% 0,24%
Knac E 0,00% 0,02% -0,03% 009% -052% 0,16%
Bcboro 000% 001% 001% | 002% 0,15% -0,09% | 0,01% -0,02% 0,04%
koa. T[%]
pexoa. T
[%]

Tabnuusa 21 nepepaxoBye KiMbKICTb KOHTEKCTIB ANSA BCIX CMHTAKCUYHUX €NEMEHTIB, 3ragaHunx y
nonepegHix posginax. 3aranbHe 3HWKEHHS] CTAHOBUTb 56 KOHTEKCTIB.

Tabnuuga 22
MopiBHAHHS KiNbKOCTI KOHTEKCTIB Y 3anponoHoBaHoMY cnocobi Ta HM4.0
# KOHTEKCTIB HM4.0 3anponoHoBaHWU crnocid

Pred type 10 6
Merge_idx 4 1
Inter_pred_flag 4 3
Ref idx_lc, ref idx_10,ref idx 11 3 2
cbf cb, cbf cr 10 5
coeff_abs level greaterl flag 60 36
coeff_abs level greater2 flag 60 42
Bcboro 151 95

Ha doir. 2 npegcraeBneHa 6nok-cxema, WO intOCTpye 3paskoBui Bigeokogep 20, SkMn Moxe
peanizyBaTn cnocobwu, onvcaHi B gaHoMy po3kpuTTi. Bigeokogep 20 moxe BMKOHyBaTh iHTpa- Ta
iHTep-koQyBaHHA ONokiB Bigeo B cermMeHTax Bigeo. IHTpa-kogyBaHHA CMMPAETbCA Ha MPOCTOPOBE
MPOrHO3yBaHHA ANs 3MEeHLEeHHss abo YCyHeHHS NpOCTOPOBOI HAAMIPHOCTI y Bideo NpPOTArom
BM3HA4YeHoro Bigeokagpy abo 300paxeHHs. |HTep-KoayBaHHS OCHOBYETbCA Ha 4YacoBOMY
NPOrHO3yBaHHi Ansi 3MeHLWeHHS abo YCyHEeHHs1 4YacoBOi HaAMIPHOCTI y Bideo B CyMiKHMX kagpax abo
306pakeHHsX BigeonocnigoBHOCTI. |HTpa-pexum (pexum |) moxe BigHocuTuca JO0 OyAb-sikoro 3
OEKINbKOX  PeXuMiB  MPOCTOPOBOrO  CTUCHEHHS.  [HTep-pexumu, Taki 9K  ofHOHarnpasneHe
NporHo3yBaHHsA (pexum P) abo gBOHanpaBrneHe NporHo3yBaHHSA (pexum B), MOXyTb BigHOCUTMCS OO
OyAb-AKOro 3 pi3HUX PeXMNMIB HacCOBOTO CTUCHEHHS.

Y npuknagi Ha cir. 2 Bigeokogep 20 Bkniodae B cebe mopynb 35 po3gineHHsi, mogynb 41
NPOrHO3yBaHHS, Nam'siTb 64 onopHux 306paxeHb, cymatop 50, mogynb 52 nepeTBOpeHHs, Moaynb 54
KBaHTyBaHHsA i Moaynb 56 eHTponiiHoro kogyBaHHs. Mogynb 41 nporHo3yBaHHSA BkNtovae B cebe
Moayrnb 42 ouiHkn pyxy, moaynb 44 komneHcauii pyxy i mogynb 46 iHTpa-nporHodyBaHHs. [ns
BigHOBNEHHs1 6nokiB Bigeo Bigeokogep 20 Takox BkMovae B cebe mogynb 58 obepHeHoro
KBaHTYBaHHsI, MOAyNb 60 06epHEHOro NepeTBOpPeHHs i cymatop 62. PinbTp yCyHEHHS 6NoYHOCTI (He
nokasaHum Ha cir. 2) TakoX Moxe OyTu BKIMOYEHUN, Wwob dinbTpyBaT MeXi OMNoKiB NS YyCYHEHHS
apTedakTiB 6novyHocTi 3 BigHOBMEeHoro Bigeo. 3a OaxaHHAM QINbTp YCYHEHHst GNOYHOCTI, SK
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npaeuno, hinbTpye BUXigHWIA curHan cymartopa 62. [loaatkoBsi pinbTpu KOHTYpPY (B KOHTYpi abo nicns
KOHTYPY) TakoX MOXYTb OyTW BUKOPUCTaHi 4OO4ATKOBO A0 (hinbTpa yCyHEHHS 6nOYHOCTI.

Ak nokasaHo Ha oir. 2, Bigeokogep 20 npuirimae BigeoaHi, i mogynb 35 pos3fineHHs po3ginse
AaHi Ha 6nokn Bigeo. Take pPO3AiNEeHHs1 MOXe TaKOX BKITOYATWM PO3AifieHHA Ha CerMeHTu (cnawicw),
Mo3aivHi eneMeHTn (NNUTKKM) abo iHWI BENMKi 0OUHULI, a TaKoX po3AdineHHs 6noka Bigeo, Hanpuknag,
BignoBigHO [0 CTpykTypn kBagpogepeBa LCU tn CU. Bigeokogep 20 3BWYaMHO inoCTpye
KOMMOHEHTU, SIKi KoayloTb OMoKu Bigeo B CErMeHTi Bigeo, Wo nignsrae kogyBaHHo. CermMeHT moxe
OyTn po3gineHuin Ha gekinbka 6nokiB Bigeo (i, MOXIMBO, B Habopu GrokiB Bigeo, siki Ha3MBalOTLCS
nnutkamu). Mogynb 41 nporHodyBaHHsA MoXe BuOpaTW OAMH 3 MHOXWHUM MOXIMBUX PEXUMIB
KOAYBaHHS, TakUX 9K OOWH 3 MHOXWHW PEXUMIB iHTpa-kogyBaHHSA abo OAMH 3 MHOXMHU PEXMMIB
iHTep-kOA4yBaHHA Ansi MOTOYHOro Oroka BiAeO Ha OCHOBI pe3ynbTaTiB 3a NoMunkamu (Hanpuknag,
LWBKMAKICTb KOAYBaHHS i piBeHb cnoTBOpeHb). Moaynb 41 NporHo3yBaHHA MOXe HagaTu B pesynbTari
iHTpa- abo iHTep-kogoBaHW 6nok Ha cymatop 50 Ana opmMyBaHHS 3anuLLKOBMX AaHUX Broka i Ha
cymaTop 62 ang BigHOBMNEHHS KOAOBAHOro 6rnoka Anst BUKOPUCTAHHS SIK ONOPHOrO 300paXxKeHHS.

Mogynb 46 iHTpa-nporHo3yBaHHA B Moayni 41 NpoOrHo3yBaHHA MOXe BUKOHYyBaTW KOOYBaHHS 3
iHTpa-NporHo3yBaHHAAM MOTOYHOro 6Gnoka BiAeO MO BiAHOLWIEHHK A0 OoAaHoro abo Ginblie cycigHix
OnokiB y ToMy camomy Kagpi abo cermMeHTi ik MOTOYHWMIA OnoK, WO nignsirae KoayBaHHI, W06
3abe3neynTn NpocTopoBe CTUCHEHHs. Mogynb 42 oOuiHkM pyxy i moaynb 44 koMmneHcadii pyxy B
Moayni 41 NpOrHo3yBaHHsI BUKOHYIOTb KOQYBaHHSA 3 iHTep-NPOrHo3yBaHHAM NoTo4YHOro 6noka Bigeo no
BiQHOWEHHIO Ao oaHoro abo 6inbwe OnokiB NporHo3yBaHHA B OAHOMY abo Ginblle OnopHMX
300paeHb, Wwob 3abe3neynTn YyacoBe CTUCHEHHS.

Moaynb 42 ouiHkn pyxy Moxe OyTM BMKOHAHWA 3 MOXITMBICTIO BU3HAYEHHS PEXUMY iHTep-
NPOrHO3yBaHHS Ansi CerMeHTa BiAeo BiAMOBIiAHO OO 3yMOBMEHOro wabnoHa Ans BigeonocnigoBHOCTI.
3ymoBneHnn WwabnoH Moxe BU3HAYMTU CErMEHTHM BifeO B MOCMIAOBHOCTI K P cermeHTn, B cermeHTm
abo GPB (ysaranbHeHi P/B) cermeHTn. Mogynb 42 ouiHkn pyxy i mogynb 44 komneHcauil pyxy
MOXYTb OyTW 3 BMCOKMM CTyMeHeMm iHTerpauii, ane npoinoCcTpoBaHi OKpeEMO ANt KOHUEeNTyanbHUX
uinen. OuiHka pyxy, 3aiicHioBaHa moaynem 42 ouiHKM pyxy, € NPOLECOM reHepalii BEKTOPIB pyXy,
KU OLIHIOE pyX Ansa OnokiB Bigeo. BekTtop pyxy, Hanpuknag, Moxe BkasyBaTu 3miweHHa PU 6Gnoka
Bije0 BcepeavHi NOTOYHOro Biaeokaapy abo 306pakeHHs No BigHOLLEHHI0 [0 Grioka NPOrHo3yBaHHs B
OMOPHOMY 300paKeHH.

Brnok nporHosyBaHHsA siBNsie coboro 6ok, SKMW 3Haxo4MTbCA B TOYHIM BignosigHocTi 3 PU
KogoBaHOro Onoka Bigeo B 3HAYEHHi MIKCEemNbHOI Pi3HWLUI, SIKMA MOXe OyTU BU3HAYEeHUM CymOto
abcontoTHMX pisHnub (SAD), cymoto kBagpatudHux pisHUUb (SSD) abo iHwWumKu pisHMUEBMMM
MeTpukamu. Y pgesikux npuknagax sigeokogep 20 moxe obumcnioBaTuM 3HAYEHHs Onst cybuinux
nikcenbHMX No3uuii ONOpPHUX 300paxeHb, Wo 3bepiraloTbCa B nam'ati 64 onopHMx 300pakeHb.
Hanpuknag, sigeokogep 20 moxe iHTepnontoBaTh 3Ha4YeHHS B OAHY YBEPTb NIKCENbHUX NMO3ULN, OOHY
BOCbMY MiKCEMbHUX NO3MLiA abo iHWKX ApOBOBKX NIKCENbHUX NO3WLI OMOPHOro 306paxeHHd. Takum
YMHOM, MOAYNb 42 OUHKN PYXy MOXe BUKOHYBATW MOLUYK PYXY BiAHOCHO MOBHUX NiKCENbHUX MNO3ULIN i
Apo06OoBMX NiKCENBHUX NO3ULMA | BUBOOUTW BEKTOP PYXY 3 APOOOBOI MIKCENbHOK TOYHICTHO.

Mogynb 42 ouiHkM pyxy obuucrnioe Bektop pyxy ana PU 6noka Bigeo B iHTep-kogoBaHOMY
CErMEeHTi LUMAXOM MOPIBHAHHA nonoxeHHs PU 3 nonoxeHHsam 61oka NporHo3yBaHHS OMOPHOro
300paxeHHsi. OnopHe 306paeHHs Moxe OyTu BuMOpaHe 3 MepLuoro CrucKy OMOpHUX 300paxeHb
(cnncok 0) abo gpyroro cnmcky onopHux 3o6paxeHb (Cnucok 1), KOXKHUI 3 SKUX igeHTUdikye ogHe
abo Oinblue onopHMX 306paxeHb, 306epexeHnx B Nam'ati 64 onopHux 3o6paxeHb. Moaynb 42 ouiHKK
pyxy nepegae OG4YMCNEHMIM BEKTOp PyXy Ha modynb 56 eHTpomivHOro KoayBaHHA i Moaynb 44
KOMMeHcauii pyxy.

KomneHcauis pyxy, 3givicHioBaHa mogyneM 44 komneHcauii pyxy, MOxe Bknwoyatu B cebe
BUTSITaHHS abo reHepauito 6r10Kka NPOrHO3yBaHHS! HAa OCHOBI BEKTOPA PYXY, L0 BU3HAYAETLCA OLLHKO
PYyXY, MOXIMBO BUKOHYHOUYM iHTEPMOMALiD 3 CcybnikcenbHO TOYHICTHO. [licna npuiiomy BekTopa pyxy
anst PU notoyHoro 6noka Bigeo, Moaynb 44 KoMneHcalii pyxy MoXe BU3HaYUTX NOJIOXKEHHSA Groka
NPOrHO3yBaHHS, Ha SIKUI BKa3ye BEKTOP PyXy B OAHOMY 3i CMUCKIB OMOpPHUX 300paxeHb. Bigeokonep
20 dopMye 3anuLIKOBMIA OMOK Bigeo LUNAXOM BigHIMaHHS MiKCENbHMX 3Ha4YeHb Groka NPOrHO3yBaHHS
3 MiKCenbHUX 3Ha4YeHb MOTOYHOro KOAOBAHOro 6Grioka BiAE€O, YTBOPHOKYM MIKCENbHI  Pi3HULIEBI
3Ha4eHHs. TikcenbHi pi3HMLEBI 3HAYEHHS YTBOPIOKOTL 3anMLIKOBI AaHi ANs 6oka i MOXyTh BKMoYaTh
Pi3HMLIEBI KOMMOHEHTU AK SICKPABOCTI, Tak i konbopoBocTi. Cymatop 50 siBnse coboto KOMNOHEHT abo
KOMMOHEHTU, SKi BMKOHYIOTH L0 onepauito BigHiMaHHS. Moaynb 44 koMneHcauil pyxy TakoX Moxe
reHepyBaTu CUMHTaKCUYHIi enemeHTW, acouinoBaHi 3 Onokamu Bigeo i cermMeHTamu Bigeo, Ans
BUKOPUCTaHHSA Bigeogekoaepom 30 npu gekoayBaHHi 6110KiB BieO CErMEHTIB Bigeo.

Mogyrnb 46 iHTpa-NMporHo3yBaHHS MOXe iHTpa-NPOrHO3yBaTu MOTOYHUIN OMOK, SIK anbTepHaTUBY
iHTEpP-NPOrHO3yBaHHS, O BUKOHYETLCA Moaynem 42 ouiHku pyxy i mogynem 44 komneHcauii pyxy, gk
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onucaHo Buwe. 3okpema, Moaynb 46 iHTpa-nNPOrHO3yBaHHA MOXE BU3HAYUTU PEXUM iHTpa-
NMPOrHO3YBaHHS, LIO BUKOPUCTOBYETBHCS [AONS KOAYBaHHA MOTOYHOro 6noka. Y pesikux npuknagax
Moaynb 46 iHTpa-nNporHo3yBaHHS MOXe KogyBaTW MOTOYHUIM ONOK, BMKOPWUCTOBYHOUM Pi3HI pexnmm
iHTpa-NPOrHO3yBaHHSA, Hanpuknag, nig Yac OKpeMmx MpPOXOoAiB KoayBaHHsA, i mMoaynb 46 iHTpa-
nporHosyBaHHsa 46 (abo moagynb 40 BuOOpPY pexMMmy B Oeskux MpuKriagax) Moxe Bubpatm
BiANOBIOHUIN PeXUM iHTPa-NPOrHO3yBaHHA ANA BUKOPUCTAHHA 3 NPOTECTOBAHUX pexumis. Hanpuknaa,
Moaynb 46 iHTpa-NnporHo3yBaHHA MOXe OO0YMCMOBaTU 3HAYEHHSA CNiBBIOHOLWIEHHS LUBUAKICTb-
CMOTBOPEHHS LUNSAXOM aHanisy CniBBiHOWEHHSA LWBUAKICTL-CNOTBOPEHHS ANA Pi3HUX NPOTECTOBaHUX
peXumiB  iHTpa-NPOrHo3yBaHHA | BUBpaTM pexmm iHTPa-NPOrHO3yBaHHA, WO Mae  Kpalli
XapakKTePUCTUKN CMiBBIAHOLIEHHS LLIBUAKICTb-CMIOTBOPEHHST cepel, NPOTECTOBaHUX PeXuMiB. AHanis3
LIBUAKICTb-CNOTBOPEHHS 3BUYaNHO BM3HA4Yae BENUYMHY CMOTBOPEHHS (abo NOMWIIKY) MK KOAOBaHUM
©nokom i BuxigHUM, HekogoBaHUM OrokoMm, skui ByB 3akogoBaHWA ANA OAepXXaHHA KOLOBaHOro
bnoka, a TakoX WBMAKICTb nepepadi 6iTiB (TOB6TO KinbkicTb 6ITiB), WO BMKOPUCTOBYETLCA ANS
reHepadii kopgosaHoro 6noka. Moaynb 46 iHTpa-nNpOrHO3yBaHHA MoOXe OoBuyMcnoBaTU BiQHOLLEHHS
CMOTBOPEHb | LUBMAOKOCTEN AONS Pi3HUX KoOgoBaHMX OnokKiB, WOO BM3HaYaTW, SIKMA PEXUM iHTpa-
NPOrHO3yBaHHSA EMOHCTPYE Kpallle 3Ha4YeHHS CMiBBigHOLIEHHS LWBUAKOCTi-CNOTBOPEHHSA Anst 6rioka.

Y Oyab-sikoMy BMNagky, nicnsg BMbopy pexxmmy iHTpa-nporHo3yBaHHSA Ans 6roka, mogynb 46 iHTpa-
NPOrHO3yBaHHSA MOXe HagaBaTu iHopMaLilo, sika Bkadye Ha BUBPaHWI PEXUM iHTpa-NPOrHo3yBaHHs,
Ha Moaynb 56 eHTponiiHoro kogyBaHHS. Moaynb 56 eHTpPOMIMHOro KogyBaHHS MOXe KoayBaTu
iHpopMmauilo, sika BKasye BMOpaHUN pexunm iHTpa-NporHo3yBaHHS, BiAMNOBIAHO OO METOAiB OaHOro
BnHaxony. Bineokogep 20 moxe Bkntovatn B BiTOBMI NOTIK, WO NepeaaeTbCa, AaHi KOHirypawii, ski
MOXYTb BKIO4aTN B cebe MHOXMHY Tabnuupb iHOEKCIB peXxumy iHTpa- NPOrHO3yBaHHS i MHOXMWHY
Tabnuupb iHAEKCIB MOANMIKOBAHOIO PeXuMMy iHTpa-NPOrHO3yBaHHA (SKi TaKOX HasvBalTb Tabnuusmu
BiJOOpaXKeHHA KOOOBWX CIiB), BU3HAYEHHs KOHTEKCTIB KOAYBaHHS OMns PidHUX OrokiB i BKasiBku
HanBinbLL iIMOBIPHOIO PEXMMY IHTPa-NPOrHO3yBaHHS, Tabnuui iIHAEKCIB PEXMMY IHTPa-NPOrHO3YBaHHS i
Tabnuup iHOEKCIB MOAMMIKOBAHOrO iHTpa-NpoOrHo3yBaHHs, o6 BMKOPUCTOBYBATU AN KOXHOMO 3
KOHTEKCTIB.

lMicna Toro sik Mmogynb 41 NpOrHo3yBaHHA reHepye GIOK MPOrHO3yBaHHS AN NOTOYHOro 6noka
BiJeO 3a [JOoMoMOrol iHTep-NporHo3yBaHHs abo iHTpa-nporHo3yBaHHsA, Bigeokogep 20 dopmye
3anUWKOBUA ONOK BigEO LWNAXOM BigHIMaHHA ©Oroka MNpOrHo3yBaHHA 3 MOTOYHOro 6noka Bigeo.
3anvwkoBi BigeodaHi B 3anuwikoBomy 6noui MOXyTb BkMdatuca B opgHy abo bGinbwe TU i
nogaeatuca Ha Moaynb 52 nepeTtBopeHHs. Moaynb 52 nepeTBOpeHHS MNepeTBOPIE 3anuLLKOBI
BijeofaHi B 3anuLIKOBi KOeWILiEHTM NEepeTBOPEHHS, BUKOPUCTOBYIOYM MEPETBOPEHHS, Take $K
ANCKpeTHe kocuHycHe nepeTBopeHHs (DCT) abo koHuenTyanbHO nofidHe nepeTBopeHHsA. Moaynb 52
NEepeTBOPEHHST MOXe MNepeTBOPIOBATU 3anULLIKOBI BigeodaHi 3 MiKCenbHOI AiNAHUi B  OinsHui
NepeTBOPEHHS!, HAaNPUKNaa YacTOTHY OiNSAHKY.

Moaynb 52 nepeTBOPeHHA MOXe BianpaBuTW ogepXaHi B pe3ynbTaTti koedilieHTn NnepeTBOPEHHS
Ha Moaynb 54 kBaHTyBaHHA. Moaynb 54 kBaHTYBaHHSA KBaHTYE KOeqiUiEHTU NepeTBOPEHHs Ansd
noAanbLUOoro 3HWKeHHs1 6iToBoi WwBMAKocTi. MMpouec KBaHTYBaHHA MOXe 3MEHLUIMTU GIiToBY rMubuHY,
acoujoBaHy 3 gesikumun abo ycima koedidieHTamu. CTyniHb KBaHTyBaHHSA Moxe OyTn MogmdikoBaHa
LUNSXOM HaCTpOKBaHHA napameTpa KBaHTYBaHHA. Y Oedkux npuknagax moaynb 54 KBaHTYyBaHHSA
MOXe MOTiM BMKOHYBaTW CKaHyBaHHA MaTpuui, WO BkM4yae B cebe kBaHTOBaHi koediuieHTn
nepeTBopeHHs. fK anbTepHaTMBa, MoAyrnb 56 EeHTPONIMHOrO KOAYyBaHHA MOXE BWKOHYBaTU
CKaHyBaHHs. AK oOWH MpuKknag, METOAM KOOYBAHHSA, OMUCaHi B LAHOMY PO3KPUTTI, MOXYTb OyTu
BMKOHaHI MOBHICTIO abo 4acTkoBO Moaynem 56 eHTponinHoro kogyBaHHs. OgHak acnekTu SaHoro
onncy He obmexeHi uMM. Hanpuknag, metogu KogyBaHHs, ONMCaHi B 4aHOMY PO3KPUTTI, MOXYTb ByTu
BMKOHaHi KOMMNOHEHTOM Bigeokoaepa 20, He noka3aHuM Ha dir. 2, TakuM sk npouecop abo 6yab-akun
iHLUMI KOMMOHEHT. Y AesiK1x npuknagax MeToam KogyBaHHs AaHOrO PO3KPUTTS MOXYTb OyTW BUKOHaHI
OOHUM 3 iHWKX GnokiB abo mopgynie, nokasaHuWx Ha ir. 2. Y geskux iHWKMX npuknagax mMetoau
KOAYBaHHSA [OaHOrO PO3KPUTTA MOXYTb OYTM BUKOHaHi 3a Aornomorow komGiHauii 6nokie i mogynis
Bigeokogepa 20. Takum 4mHoM, Bigeokogep 20 moxe OyTM CKOHpirypoBaHWiA ANsi BUKOHAHHS
3pa3KoBUX MeTOAIB, ONUCaHUX Y AaHOMY PO3KPUTTI.

Micna kBaHTyBaHHsA MoAynb 56 eHTPONIMHOrO KoAyBaHHA KOAYE KBaHTOBaHi KoediuieHTu
nepeTBopeHHs. Hanpuknaa, moaynb 56 eHTponiiHOro KoAyBaHHS MOXe BUMKOHYBATW KOHTEKCTHO-
aganTMBHe kogyBaHHSA 3MiHHOI goBXuHU (CAVLC), KOHTEKCTHO-aganTuBHe GiHapHe apudmeTnyHe
kogyBaHHss (CABAC), ocHOBaHe Ha CMHTaKCUCi KOHTEKCTHO-aganTuMBHe OiHapHe apudpmeTnyHe
kogyBaHHs (SBAC), eHTponiiHe KoAyBaHHSA 3 po3fineHHaM iHTepBany imoBipHocTi (PIPE) abo iHwy
TEXHOJIOrt0 EHTPONINHOrO kopyBaHHA abo metoa. [licna eHTponiMHOroO KogyBaHHA Mogyrem 56
EHTPOMINHOro KoOyBaHHsI KOA4OBaHWA OITOBMI MOTIK MOXe nepedaBaTucs Ha Bigeogekopep 30 abo
apxiByBaTucs Ansi noganblioi nepegavi abo ButaraHHs Bigeogekonepom 30. briok 56 eHTponiiHOro
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KOAQYBaHHSA TakoX MOXe EHTPOMIMHO KOAYyBaTW BEKTOPU PyXy Ta iHWi CUHTaKCWYHI enemeHTn Ans
NMOTOYHOrO KOAOBAHOIO CerMeHTa Bieo.

B opgHomy npuknagi gaHoOro pos3KpuTTs Mogynb 56 €eHTPOMiMHOro KogyBaHHSA Moxe OyTu
CKOHdpirypoBaHui, LWo6 BU3HaAYaTK NepLUNA TUN NPOrHO3yBaHHA Ans 6noka BigeogaHux y P cermeHTi,
npeacTaBnATM Mepwni TUM NPOrHO3YyBaHHA K CUHTAKCUYHWIA enemMeHT Tuny nporHosyBaHHA P
cerMeHTa, BU3HavaTv ApyrMn Tun NporHo3yBaHHA ans 6noka BigeogaHux y B cermeHTi, npeactaBnstu
APYrMiA TUN NPOrHO3YBaHHA SIK CUHTAKCUYHUIW enemMeHT TUny NporHo3yBaHHA B cermeHTa, BM3Ha4aTu
OiHapu3auilo P cermeHTa s CUHTaKCUYHOTO efleMeHTa TNy NPOrHo3dyBaHHs P cermeHTa, BU3HayaTtm
OiHapusauio B cermeHTa onst CMHTaKCMYHOrO enemeHTa Tuny nNporHo3yBaHHA B cermeHTa, npuyomy
CUHTaKCUYHWUIA eneMeHT Tuny MporHo3yBaHHA P cerMeHTa | CUHTaKCUYHWA enemMeHT Tuny
NporHo3yBaHHsa B cermeHTa BM3HA4YalOTLCA 3 BMKOPUCTAHHAM Tiel camoi norikm GiHapw3sadii, i
KogyBaTW BigeogaHi Ha oOcHoOBi OiHapu3auil CMHTaKCMYHOro enemeHTa TuNy MNpPOrHosyeBaHHA P
CermMeHTa i CUHTaKCUYHOro enemMeHTa Tuny NPorHo3yBaHHA B cermeHTa.

B iHwomy npuknagi [aHoro pos3kpuTTa Moaynb 56 eHTponiHOro KogyBaHHA Moxe OyTu
CKOHGDIrypoBaHui, wWo6 BM3HA4YaTWM TUMN PO3AINEHHA AN pexXuMy MNporHo3yBaHHs aAns 6noka
BijeofaHuX, KoaoyBaTWU CTPYKTYPHUIA eneMeHT TWUMy POo3AifeHHA CUHTaKCU4HOro eneMmeHTa Tuny
NporHo3yBaHHA Ans 6noka BigeogaHUx 3 BUKOPWUCTAHHAM KOHTEKCTHO-afdanTMBHOro ©OiHapHoro
apnMETUYHOro KoA4yBaHHA 3 OOHUM KOHTEKCTOM, NPUYOMY OOWH KOHTEKCT € OAHaKoBUM Anis 6yab-
AKOro TWUMY PO3AiNeHHs, | KoayBaTWM CTPYKTYPHUWA enemMeHT Tuny po3fifeHHs CUHTakcucy Tuny
NporHo3yBaHHA Ans 6noka BigeogaHUx 3 BUKOPWUCTAHHAM KOHTEKCTHO-adanTMBHOro ©OiHapHoro
apnMEeTUYHOro KOAyBaHHS B pexumi o6xoay.

B iHwomy npuknaai AaHOro po3KpUTTS MOoAynb 56 eHTPONIMHOro KOoAyBaHHSA MoOxe 6yTu
CKOHdpirypoBaHui, o6 kogysaTu npanop kogoBaHoro 6rnoka konboposocTi Cb ansa 6noka BigeogaHnx
3 BUKOPUCTAHHAM KOHTEKCTHO-aganTuBHoOro 6iHapHoro apudmeTtuyHoro kogyeaHHs (CABAC),
npundyomy CABAC BMKOpMCTOBYE Habip KOHTEKCTIB, WO BkNtoYae B cebe oamH abo BinbLue KOHTEKCTIB, i
KodyBaTu npanop kogoBaHoro 6noka konbopoBocTi Cr 3 BukopuctaHHam CABAC, npuiomy CAABC
BMKOPUCTOBYE TOW CaMuiA Habip KOHTEKCTIB, WO i Ans npanopa kogoBaHoro 6noka konboposocTi Cb.
Bineokogep 20 i Bineogekoaep 30 MoxyTb 6yTn 4oaaTkoBO CKOHQIrypoBaHi, Wob BMOMpaTn KOHTEKCT
3 ogHoro abo Oinblie KOHTEKCTIB Ha OCHOBiI IMUOWHWM MNEpPeTBOPEHHS MOAYNs MNepeTBOPEHHS,
acoluirioBaHoro 3 6510koM BigeoAaHuXx.

Mogynbe 58 oGepHeHoro kBaHTyBaHHS i Mogyrnb 60 obGepHEHOro MepeTBOPEHHS 3aCTOCOBYHOTb
obepHeHe KBaHTYBaHHs Ta OOepHEeHe MNepeTBOPEHHS, BIOMNOBIOHO, ANS BiOHOBMEHHS 3anMLLKOBOMO
Onoka B niKCenbHIN AinsHUi Ans nodanblloro BUKOPUCTAHHS K omnopHoro 6noka onopHoro
306paxeHHs. Mogynb 44 komneHcauii pyxy Moxe obuucnoBaTtv OMOpHUMMN BrOK  LUMSXOM
NigCYyMOBYBaHHSI 3amnuMLIKOBOro Onoka 3 GrI0KOM MpPOrHo3yBaHHS OL4HOMO 3 OMOPHUX 306paxeHb B
OfHOMY 3i CnMCKiB onopHMx 306paxeHb. Moaynb 44 komneHcauii pyxy MoXe TakoX 3acTOCOBYyBaTu
0oAunH abo Ginble iHTepnonauiiHMX (inbTpiB 4O BiAHOBMEHOrO 3anuLWKOBOro 6rnoka Ans ob4YncneHHs
cyb-uinmMx nikcenbHMX 3HayeHb AN BUKOPUCTAHHS B ouiHUi pyxy. CymaTtop 62 nigcymoBye
BiQHOBNEHWA 3anuwkoBuMiA ONok i3 CKOMMNEHCOBaHMM 3a pPyxoM OOKOM MPOrHO3yBaHHS,
copmMOBaHMM 3a AOMOMOro moayns 44 komneHcauii pyxy, Wob ogepxaTn ONopHUA Griok Ans
30epexeHHst B nam'siTi 64 onopHux 3obpaxkeHb. ONopHUI GoK MoXe OyTVM BUKOPUCTaHUIN MOOYIEM
42 ouiHkn pyxy i mogyrnem 44 komneHcauii pyxy sk onopHuin 6nok ans iHTep-nporHo3yBaHHs Oroka B
noganbLuomMy Biaeokagpi abo 300paKeHHi.

Ha cir. 3 npegcraBneHa Gnok-cxema, L0 iNOCTpye 3pas3koBun Bigeopekogep 30, akum Moxe
peanizyBaTu cnocobu, onncaxi B JaHoMy po3KpuTTi. Y npuknagi Ha ¢ir. 3 Bineogekoaep 30 Bkntovae
B cebe mogynb 80 eHTpOMINHOro AekogyBaHHA, Mogynb 81 NporHo3yBaHHs, Moaynb 86 oOepHeHoro
KBaHTyBaHHs, Moayrnb 88 obepHeHoro nepeTBopeHHs, cymaTtop 90 i nam'ate 92 onopHMX 3006paxeHb.
Mogynb 81 nporHo3yBaHHA BkItodae B cebe moaynb 82 komneHcauii pyxy i mogynb 84 iHTpa-
nporHo3yBaHHs 84. Bineogekoaep 30 Moxe B Aedkux MpuKnagax BUKOHYBATW MpoXig AeKoOyBaHHS,
3aranomM, 06epHeHMM YMHOM [0 NPOXOAY KOAYBaHHS, ONUCaHOro 3 nocunaHHAM Ha Bigeokogep 20 3a
doir. 2.

Mig yac npouecy gekoayBaHHA Bineogekogep 30 npurimae GiToBMIA NOTIK KOAOBAHOIO BiAEO, SAKWN
npeacTaBnse OGMokM BigeocermMeHTa KOAOBAHOIO BiAeo i acouifioBaHi CUHTAKCUMYHI enemMeHTH, 3
Bigeokoaepa 20. Moayne 80 eHTponinHoro aekoaysaHHs Bigeoaekopepa 30 eHTponinHO Aekoaye
6iTOBMI MOTIK ANA reHepauii KBaHTOBaHNX KOeIiLi€HTIB, BEKTOPIB PyXYy, a TAKOX iHLUMX CUHTaKCUYHUX
enemeHTiB. Mogynb 80 eHTpOMIMHOIrO AeKOAyBaHHSA HanpaBnsie BEKTOPM PyxXy Ta iHWIi CUHTaKCUYHI
enemeHTn B Mmoaynb 81 nporHo3yBaHHSA. Bineogekogep 30 moxe ogepXyBaTn CUHTAKCUYHI efleMeHTu
Ha piBHi cermeHTa Bigeo i/abo Ha piBHi 6510Kka Bigeo.

AK ogMH NpuKnag MeToan KOAyBaHHS, ONMcCaHi B JAHOMY PO3KPUTTI, MOXYTb OyTM BMKOHaHI
noBHicTI0 abo 4acTkoBO 3a gonomorow moaynst 80 eHTponiHOro gekodyBaHHs. OgHak acnekTu
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OAHOro po3KpUTTA He obMexeHi unum. Hanpuknag, metogm KogyBaHHS, onuncaHi B 4aHOMY PO3KPUTTI,
MOXYTb OYyTM BWKOHaHI KOMnoHeHTOM Bigeogekogepa 30, He nokasaHuUM Ha dir. 3, Takum, $K
npouecop abo Oyab-SKMW [HWWIA KOMMOHEHT. Y Oesdkux npuknagax MeToau KOA4yBaHHS [OaHoro
PO3KPUTTA MOXYTb OYyTU BMKOHaHI OgHUM 3 iHWKX OnokiB abo Moaynie, nokasaHux Ha dir. 3. Y we
OEAKMX [HWMWX MpuKNagax MeToaun KOAYBaHHA [aHOro pO3KpUTTS MOXyTb OyTM BMKOHaHi 3a
gornomoroto koMbGiHauii 6nokiB i mogynis Bigeogekogepa 30. Takum 4mHOM, Bigeogekogep 30 moxe
OyTun cKOHDirypoBaHui NS BUKOHAHHS 3pa3koBUX METOZIB, ONNCAHMX B AHOMY PO3KPUTTI.

B ogHomy npuknagi gaHoro pos3kpuTTts Moaynb 80 eHTPOoniMHOro AeKkoayBaHHA Moxe OyTu
CKOHdpirypoBaHui, wob Bigobpaxatu GiHapnM3oBaHWUI CUHTAKCUYHUI eNeMeHT TUny NporHosdysaHHs P
CermMeHTa Ha TUN NPOrHo3yBaHHS 3 BUKOPUCTaHHAM BifobpaxkeHHsA GiHapu3aadii ona 6noka BigeogaHmx
y P cermenrTi, BigobpaxaTn 6iHapM3oBaHNn CUHTaKCUYHUI eNeMeEHT TUMNy NPOorHo3dyBaHHs B cermeHTa
Ha TWMN MPOrHO3yBaHHA 3 BUKOPUCTAHHAM TOro camoro BigobpaxeHHs OiHapwusauii ans 6Gnoka
BigeonaHux y B cermeHTi i gekogyBaTu BigeoaaHi Ha OCHOBI BigobGpaXKeHUX TUNiB NPOrHO3yBaHHS.

B ogHomy npuknagi gaHoro poskputTa Moaynb 80 eHTpOniMHOro AekogyBaHHA Moxe OyTu
CKOH(DiIrypoBaHun, wWo6 MpUAMaTM CUMHTAKCUYHWIA €neMEeHT TWNy MNporHo3yBaHHs aAns 6noka
BijeodaHux, sKkuA OyB 3aKO4OBaHMM 3 BWKOPWUCTAHHSIM KOHTEKCTHO-afjanTuMBHOro GiHapHoro
apudpmeTuyHoro kogyeaHHs (CABAC), npuyoMy CUHTaKCUYHWIA €feMeHT Tumny MNpOrHo3yBaHHS
BKIIOYae B cebe CTPYKTYpHWA eNneMeHT TWUMy PO3LifieHHSs, WO MNPeACTaBnsie TUM PO3AINEHHs, i
CTPYKTYPHUI €eneMeHT pPOo3Mipy pO3AifeHHs, WO npeactaBnde po3Mip PosfineHHs, adekoaysBaTtu
CTPYKTYPHUI eneMeHT Tuny pPO34iNeHHs CUHTAKCWMYHOro erneMeHTa Tuny MpOrHo3yBaHHA 3
BUKOPUCTAHHAM  KOHTEKCTHO-aJanTMBHOrO  GiHapHOro apuMEeTUYHOro KoAyBaHHS 3  OOHUM
KOHTEKCTOM, MPUYOMY OAMH KOHTEKCT € OAHaKoBUM Ansi Oyab-aKoro TUMy po3dineHHs, i AekogyBaTtu
CTPYKTYPHUIA €NeMEHT PO3Mipy PO3A4iNEHHs CUMHTAKCUYHOro enemMeHTa TWUMy MPOrHO3yBaHHSA Arnis
6noka BigeogaHux 3 BUKOPUCTaHHSIM KOHTEKCTHO-a4anTUBHOrO GiHapHOro apumMeTNYHOro KogyBaHHS
B pexumi o6xoay.

B iHwomy npuknagi gaHoro po3kpuTTs moayrnb 80 eHTponiMHOro AekooyBaHHS Moxe OyTu
CKOHdpirypoBaHui, Wwob kogyeaTy npanop kogoBaHoro 6rnoka konbopoBocTi Cb ans 6noka BigeogaHnx
3 BUWKOPUCTAHHSAM KOHTEKCTHO-adanTuBHoro 6GiHapHoro apudmeTuyHoro kogyeaHHa (CABAC),
npudomy CABAC BMKOpPUCTOBYE Habip KOHTEKCTIB, Lo BktoYae B cebe ogmH abo BinbLue KOHTEKCTIB, i
KogyBaTu mpanop kogoBaHoro 6noka konbopoBocTi Cr 3 BukopuctaHHam CABAC, npudomy CABAC
BMKOPUCTOBYE TOM camMuin Habip KOHTEKCTIB, WO i AN npanopa kogoBaHoro 6noka konbopoBocTi Cb.
Bigeokogep 20 i Bigeogekogep 30 MOXyTb OYyTM 4OAATKOBO CKOHQDIrypoBaHi, Lwo6 BMGUpaTn KOHTEKCT
3 ogHoro abo 6inblle KOHTEKCTIB Ha OCHOBI MUOWHM MNepeTBOPEHHS MOAyns nepeTBOPEHHS,
acoujinoBaHoro 3 6510koM BigeogaHuX.

Konn cermeHT Bigeo kogoBaHMM 9HK iHTpa-kogoBanunm () cermeHT, mogynb 84 iHTpa-
NporHo3yBaHHS mMoayns 81 NporHo3yBaHHS MOXe reHepyBaTu AaHi NPOrHO3yBaHHA Ans 6roka Bigeo
NMOTOYHOrO CerMeHTa BifeO Ha OCHOBI CUrHani3oBaHOro PEeXuWMy iHTpa-nporHO3yBaHHSA i AaHuX 3
paHile gekodoBaHWX OMokiB NOTOYHOro kagpy abo 3obpaxeHHs. Konu Bigeokagp kogoBaHUA SK
iHTep-kogoBaHun (To6To B, P abo GPB) cermeHT, mogynb 82 komneHcauii pyxy mogyna 81
NporHo3yBaHHA OpMye OIOKM NPOrHo3yBaHHA Anst Ornoka Bigeo MOTOYHOro CerMeHTa Bigeo Ha
OCHOBI BEKTOpPIB pyxy Ta iHLWMWX CUHTAKCUYHUX eneMeHTiB, odepxaHux 3 moaynsa 80 eHTponiiHoro
AekoayBaHHS. Bnoku nporHo3yBaHHA MOXYyTb GyTWM chOpMOBaHi 3 OLHOrO 3 OMOPHUX 300paKeHb B
OofHOMY 3i cruckiB onopHMx 306paxeHb. Bineogekogep 30 moxxe nobyayBaTn CNMCKU OMOPHUX Kaapis,
cnmcok 0 i cnucok 1, BMKOpPUCTOBYOUM MeToaM nobydoBU 3a YMOBYAHHSAM Ha OCHOBI OMOPHUX
306paxeHb, LWo 36epiraloTbcd B namM'aTi 92 onopHmx 306paxeHb.

Moaynb 82 komneHcauii pyxy Bu3Hadae iHpopmauito nporHo3dyBaHHs Ans 6noka Bigeo noTo4yHOro
CerMeHTa Bifeo LUMSXOM aHanidy BEKTOPIB pyXy Ta iHWWUX CUHTAKCUYHUX €NeMEHTIB i BUKOPUCTOBYE
iHopMaLilo NPOrHO3yBaHHA AN OgepXaHHSA GroKiB NMPOrHO3yBaHHSA AN NMOTOYHOrO AEeKOAOBaHOro
6noka Bigeo. Hanpuknag, mogyne 82 komneHcauii pyXy BWKOPUCTOBYE [Aeski 3 OAepXXaHuX
CVYHTaKCMYHMX ENeMEHTIB AMs BM3HAYEHHSI PEXMMY MPOrHo3yBaHHS (Hanpuknag, iHTpa- abo iHTep-
NPOrHO3yBaHHS), LLIO BMKOPUCTOBYETLCA AnNsl KOAyBaHHA OMoKiB BigeocermMeHTa Bigeo, TUMy cermeHTa
iHTep-NporHo3yBaHHA (Hanpuknagd, B cermenTta, P cermeHTta abo GPB cermeHTa), CTPYKTYpHOI
iHdopMauii ona ogHoro abo Ginblue CNMUCKiB OMOPHUX 300paXkeHb Ansi CEerMeHTa, BEKTOPIB pyxy A5is
KOXXHOTO iHTep-Ko4oBaHOro Grioka BiJeOCErMeHTa, CTaHiB iHTep-NPOrHO3yBaHHA ONsl KOXHOTO iHTep-
KoOoBaHoOro 0noka BigeocermeHTa Ta iHLWOI iHpopMaLii Ana AekogyBaHHSA GrOKiB BiAeo B NOTOYHOMY
CEermMeHTi Bifgeo.

Mogynb 82 koMmneHcauil pyxy TakoX MOXe BUKOHYBATMW iIHTEPNOMSALUI0 HA OCHOBI iHTEPNONAUINHMX
dinbTpiB. Moaynb 82 komneHcauii pyxy MOXe BUKOPUCTOBYBATU iHTepnonaAuiiHi ginbTpu, €K
BMKOPUCTOBYETLCA Bigeokogepom 20 nig 4ac kKodyBaHHs 6nokiB Bigeo, ang ob4YUCNEHHS
iHTEpPNONbOBaHNX 3HA4YeHb ANs Cyb-UinuX nikceniB onopHUX OnokiB. Y LbOMYy BMMagKy mMogynb 82
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KOMMEHcaLil pyxy MOXe BMU3HAYUTK IHTepnonAuiviHi inbTpu, BuKopucTaHi Bigeokogepom 20, 3
NPUAHATUX CUHTAKCUYHUX €MNEeMEHTIB Ta BUKOPMUCTOBYBATU iHTEPMNONAUINHI hiNnbTpM ANa ooepXKaHHA
©rokiB NPOrHO3yBaHHS.

Mogyne 86 oOepHeHOro kBaHTyBaHHA OOEpHEHO KBaHTYye, TOOTO [OEKBaHTYE, KBAHTOBaHI
KoedilieHTM nepeTBOpPEHHs, HagaHni B notoui 6iTiB i gekogoBaHi moaynem 80 eHTpONIAHOMO
aekoayBaHHs. [lpouec 0OepHEHOro KBaHTYBaHHA MOXE BKMOYaTW BUKOPUCTAHHA MNapameTtpa
KBaHTyBaHHsl, obuymcneHux Bigeokogepom 20 Onsi KOXHOro Onoka Bigeo B cerMeHTi Bigeo, wWwob
BU3HAUYUTU CTYMiHb KBAHTYBaHHSA i aHaNoriyHo CTyMniHb OOEPHEHOro KBaHTYBaHHS, $IKi MOBWHHI
3actocoByBaTuca. Moayne 88 obepHeHOro nepeTBOpPEHHSA 3acTocoBye obepHeHe nepeTBOpPEHHS,
Hanpuknag obepHeHe DCT, obepHeHe UinovncensHe nepeTBopeHHst abo KoHUenTyanbHO NoAiGHUN
npouec obepHEeHOro NepeTBOPEHHSA OO0 KoedilieHTIB NepeTBOPEHHS AN OAEep)KaHHS 3arnuvLKOBUX
OnokiB y nikceneHin AiNsHLi.

lMicns Toro, sk Moaynb 82 koMneHcalii pyxy reHepye 610K NPoOrHO3yBaHHA Ans NOTOYHOro 6noka
Bil€O Ha OCHOBI BEKTOPIB pyXy Ta iHLWMX CUHTaKCUYHWUX enemeHTiB, Bigeogekogep 30 dopmye
AekofoBaHu BNok Bigeo LUMSAXOM MiACYMOBYBaHHS 3anmwikoBux 6nokiB 3 moayns 88 obepHeHoro
NnepeTBOPEHHS 3 BiANOBIAHMMUW OrlokaMy MPOrHO3yBaHHS, 3reHepoBaHMMM mMoaynem 82 komMneHcauii
pyxy. Cymatop 90 sBnsie coboi KOMMOHEHT abo KOMMOHEHTW, $Ki BWKOHYHOTb L0 oOnepadito
nigcymoByBaHHA. 3a OaxaHHsM inNbTp YCyHEHHA OrnoYHOCTI MOXe TaKOoX 3acTOoCOByBaTUCS OIS
ginbTpauii AekogoBaHux OGnokie, Wob BuaanuTu aptedakTun GrovHOCTI. [HWi dinbTpu KOHTYpy (B
KOHTYpi KogyBaHHA abo nicrs KOHTYpy KOOyBaHHS) TakKoX MOXyTb OyTM BuKOpuCTaHi Agns
3rnagKyBaHHA NikcernbHUX nepexonis abo NoninweHHs iHWKMM YMHOM SIKOCTI Bigeo. [lekogoBaHi 6roku
Bigeo B gaHoMy kafpi abo 306paxeHHi noTiM 36epiratoTeca B nam'ati 92 onopHMx 3006pakeHb, B SKiN
36epiraloTbCsl ONOPHI Kagpw, O BUKOPUCTOBYIOTHCA ANS nodanbluoi kKomneHcauii pyxy. MNam'ate 92
OnopHUx 3obpaxkeHb Takox 3bepirae AekoaoBaHi BiAeo AN NoAanbLIOoro NpeacTaBneHHs Ha NnpucTpoi
BigobpaxkeHHs, Takomy Ak NpucTpin 32 BigobpaxeHHs Ha dir. 1.

Ha oir. 6 npeacraBneHa 6nok-cxema, WO iNOCTPYeE Npuknag cnocoby kooyBaHHSA Bigeo 3rigHo 3
AaHuMm po3kputTsaMm. Cnocid 3a ¢ir. 6 Mmoxe G6yTn peanisoBaHun Bigeokogepom 20. Bigeokogep 20
MoXxe OyTu ckoHdpirypoBaHui, Wwob BU3HA4YaTU NEPLUNA TUM NPOrHO3yBaHHA Anst 6noka BiaeogaHux y
P cermenTi (602) i npeaoctaBnATM NepWwnin TMM MPOrHO3YBaHHA SIK CMHTAKCUYHUW eneMeHT Tuny
nporHo3yBaHHA P cermeHTa (604). Bineokogep 20 moxe OyTM OOAaTKOBO CKOHQirypoBaHwi, 06
BM3HA4YaTW OPYrui TN NPOrHo3yBaHHA Ans 6noka BigeopaHux y B cermeHTi (606) i npegcraBnaTtu
OPYrUMA TUN MPOTHO3YBaHHSA SIK CUMHTAKCUYHMIA €NneMeHT Tuny nporHo3dyBaHHA B cermenTta (608).
CVHTaKCMYHMI  eneMeHT Tuny MpOrHo3yBaHHA P cermMeHTa | CUMHTaKCUYHUIM eneMeHT Tuny
nporHo3yBaHHss B cermeHta Bu3HayaloTb pPEXWM MNPOrHO3YBaHHA | TUN pPO3AiNeHHs. Pexnm
NPOrHO3yBaHHA MOXe BKovaTn B cebe OAuH 3 iHTep-MPOrHO3yBaHHS i iHTPa-NPOrHo3yBaHHsA. Twun
pO3A4iNeHHs MOXe BKM4YaTn B cebe ogHe i3 CUMETPUYHNX PO34iNeHb | aCMMETPUYHNX PO34iNeHb.

Bineokogep 20 moxe Oyt [oOaTKOBO CKOHcpirypoBaHui, wob Bu3Havatu GiHapusauio P
cerMeHTa [Ans CUHTaKCMYHOro enemeHTa Tuny nporHo3dyBaHHa P cermeHTta (610) i BM3Ha4vaTu
OiHapu3auilo B cermeHTa Anst CMHTAKCUYHOIO ernieMeHTa TUNy NPOrHo3yBaHHs B cermeHTa, npuyomy
CUHTaKCUYHUA eneMeHT TWUMy MporHo3yBaHHA P cerMeHTa | CUHTaKCUYHWIA enemMeHT Tuny
NporHo3yBaHHA B cermMeHTa BM3Ha4alTbCA 3 BMKOPUCTAHHAM Tiei camoi noriku OiHapusauii (612).
Bineokogep 20 Moxe MoOTiM koAyBaTu BigeodaHi Ha OCHOBI OiHapu3auill CUHTAKCUYHOrO enemMeHTa
TMNY NPOrHO3yBaHHSA P cermeHTa i CUHTaKCMYHOrO enemeHTa Tuny NporHo3yBaHHs B cermeHTa (614).

KogoyBaHHs BigeogaHmx Moxe MIiCTMTUM  OiHapu3auild  CUHTaKCMYHOrO  efnemMeHTa  Tuny
nporHo3yBaHHsA P cermeHTa 3 BU3HavyeHnmu GiHapmsauiamu P cermeHnTa, 6GiHapm3auito CMHTaKCUYHOTO
eremMeHTa TunMy nporHo3yBaHHA B cermeHTa 3 BusHavyeHnmn OiHapusaudigsmm B cermeHTa,
3aCTOCYBaHHSA KOHTEKCTHO-adanTMBHOro GiHapHoro apudmetuyHoro kogyBaHHsa (CABAC) po
OiHapM30BaHOro CUMHTAKCUYHOTO efleMeHTa TuMy MNPOrHo3yBaHHA P cermeHTa i 3acTocyBaHHS
KOHTEKCTHO-aganTMBHOro OiHapHoro apudmetnyHoro kogyBaHHs (CABAC) po 6GiHapusoBaHoro
CUHTaKCUYHOro enemMeHTa Tuny NporHo3yBaHHS B cermeHTa.

Ha cpir. 7 npeacraeneHa 6nok-cxema, Lo iNOCTpye npuknag cnocoby AekoagyBaHHSA Bigeo 3rigHo
3 AaHuM po3kputTam. Cnocib 3a dir. 7 moxe OyTu peanizoBaHuin 3a gonomorot Bigeonekogepa 30.
Bineonekonoep 30 moxe OyTu ckoHcpirypoBaHWn AN NpunoMy MiagaHoro KOHTEKCTHO-adanTUBHOMY
OiHapHOMYy apnMEeTUYHOMY KOA4YBAHHIO CUHTAKCUYHOIO efieMeHTa TUNy NporHo3yBaHHA P cermeHTa,
AKMIA BKa3ye TUMN NPOrHo3yBaHHs And 6roka BigeogaHux y P cermenTi (702), i npuinomy niggaHoro
KOHTEKCTHO-aganTMBHOMY GiHapHOMY apMMETUYHOMY KOAYBaHHIO CMHTAKCUYHOIO enemMeHTa Tuny
NPOrHo3yBaHHs B cermeHTa, sikMiA BKa3ye TUMN NPOrHO3yBaHHA Ans Grioka BigeopaHux y B cermeHTi
(704). CvHTaKCUMYHWUIA efneMeHT TUMy MPOrHo3yBaHHs P CermMeHTa i CUHTaKCUYHWIA €NeMEHT Tuny
nporHo3yBaHHA B cermMeHTa BM3HaA4yalTb pPEXUM MNPOrHO3YBaHHA | TWUM pPo3aineHHa. Pexum
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NPOrHO3yBaHHS MOXe BKIoyaTy B cebe OA4uH 3 iHTep-NPOrHo3yBaHHSA Ta iHTpa- NPOrHO3yBaHHA. Tuvn
pPO34ineHHs MOXe BKMoYaTh B cebe oHe 3 CUMETPUYHUX PO3iNeHb Ta aCUMETPUYHUX PO3aiNneHb.

Bineogekogoep 30 moxe Oyt goOaTkOBO CKOHQpirypoBaHui, Wo6 AekogyBaTU CUHTAKCUYHWIA
eremMeHT Tuny MporHo3yBaHHA P cermMeHta Ana ofepxaHHs OGiHapM30BaHOINO CUHTAKCUYHOIO
enemMeHTa Tuny nporHo3dyBaHHs P cermeHta (706) i gekogyBaTW CUHTAKCUYHUIA enemMeHT Tuny
nporHo3yBaHHa B cermeHTa ansi ogepxaHHs GiHAapU30BaHOTMO CUHTAKCUYHOrO enemMeHTa Tuny
nporHo3yBaHHs B cermeHnTa (708). Bineogekoaep 30 moxe OyTM 40AATKOBO CKOHirypoBaHUm, Lwob
Bigobpaxxatn OiHapu3oBaHWN CUHTAKCUYHUW €neMEHT Tumny MpOorHo3yBaHHA P cermMeHTta Ha Tun
NPOrHO3yBaHHS 3 BUKOPUCTaHHAM BigobpaxeHHs bGiHapusauii gna 6noka BigeogaHux y P cermeHTi
(710), i wob BigobpaxkaTn GiHAPU3OBAHMI CUHTAKCUYHUIA €NEMEHT TUMny NPorHo3yBaHHA B cermeHTa
Ha TWMN MPOrHO3yBaHHA 3 BUKOPUCTAHHAM TOro camoro BigobpaxeHHs OiHapwusauii ans 6Groka
BigeogaHux y B cermenTi (712). Bigeogekogep 30 moxe noTtiM gekoayBaTu BigeodaHi Ha OCHOBI
BigoBpaxkeHNxX TuNiB NPorHo3yBaHHSA (714).

Ha oir. 8 npeacraBneHa 6nok-cxema nNocnigoBHOCTI onepauin, Lo iNcTpye npuknag cnocoby
KoOyBaHHS Bideo 3rigHO 3 AdaHuM po3kputTtsaM. Croci6 3a ir. 8 moxe OyTM peanizoBaHun
Bineokogepom 20. Bineokogep 20 moxe OyTn ckoHdirypoBaHun, Wwob Bu3HayaTu TUn po3aineHHs ans
pexvMy nporHo3yBaHHA Ans 6noka BigeogaHux (802) i kogyBaTWM CTPYKTYPHUI €NEMEHT Tuny
PO3AiNEHHS CUHTAKCUYHOIO eneMeHTa TUMy NPOrHo3yBaHHA Ans 6noka BieodaHuX 3 BUKOPUCTAHHAM
KOHTEKCTHO-aganTMBHOro GiHapHoro apudmeTtuyHoro kogyBaHHA (CABAC) 3 OOHMM KOHTEKCTOM
(804). OguH KOHTEKCT € ogHakoBuMM Ans Byab-skoro Tuny posfineHHa. B ogHomy npuknagi tvn
PO3AiNeHHA € aCUMETPUYHUM PO3AINEHHAM, i CTPYKTYPHUA enemMeHT TUMy PO3AiNeHHs BKa3sye, Yu €
acMMeTpuyHe po3dineHHs BepTuKanbHO po3dineHuM abo ropu3oHTanbHO posgineHuMm. Hanpwuknag,
CTPYKTYPHUI enemMeHT pOo3Mipy PO3LiNeHHs BKa3sye, Yu € neplue po3diNeHHs PiBHUM OAHIA YBEPTI
po3mipy 6noka BigeogaHux abo neplie po3dineHHs OOPIBHIOE TPbOM YBEPTAM po3Mipy Oroka
BiAeoaaHux.

Bineokogep 20 moxe 6yt OoOaTkoBO CKOHQIrypoBaHWi, W06 kogyBaTU CTPYKTYPHWUA eneMeHT
pO3Mipy PO34iNEeHHS CUMHTAKCMYHOIO erniemMeHTa TuMy MNpOorHo3yBaHHs Ans 6noka BigeogaHux 3
BukopuctaHHsaM CABAC B pexumi o6xogy (806).

Ha cir. 9 npeacraeneHa 6nok-cxema NOCMiAOBHOCTI onepauii, Wo inocTpye Npuknag cnocoby
AEeKoAyBaHHS BigeO 3rigHO 3 AaHum po3kpuTTsiM. Cnocid 3a dir. 9 moxe OyTn peanizoBaHui 3a
gonomoroto Bigeogekoaepa 30. Bigeogekogep 30 moxe OyTu CKOHQirypoBaHui, Wob npuimatu
CUHTAKCMYHMI €eneMeHT Tumy NporHo3yBaHHa And ©6noka BigeogaHux, ski 6ynu 3akogoBaHi 3
BUKOPUCTaHHAM KOHTEKCTHO-aganTMBHOMO GiHapHoro apudgmeTtuyHoro kogysaHHs (CABAC), npudomy
CUHTaKCUYHWUIA €eMneMeHT Tuny MpPOrHO3yBaHHS BKYae B cebe CTPYKTYpHWA enemMeHT Tuny
po3fineHHs, WO NpeAcTaBnse TUN PO3AINEHHSs, | CTPYKTYPHUN enemeHT po3Mipy PO3AiNeHHs, Lo
npeactaBnse posmip posgineHHs (902). B ogHomy npuknagi TN po3dineHHs € acMMETPUYHUM
PO3AiNeHHAM, i CTPYKTYPHUWN eneMeHT TUMy POo3fifieHHA BKa3ye, Yn € acuMeTpudHe pOo3fifieHHs
BEPTUKANbHO pPO3JiNeHnM abo ropu3oHTanbHO po3fineHnuMm. Hanpuknag, CTPYKTYPHUIA enemMeHT
pO3Mipy pPO3A4iNeHHs BKa3ye, UM € NepLUe PO34iNeHHs PiBHUM OJHi YBEPTi po3mipy 6rioka BigeogaHmx
abo nepLue po3aineHHs AOPIBHIOE TPbOM YBEPTAM pO3Mipy 6rioka BigeoaaHuX.

Bineogekogep 30 moxe OyTm [o0OaTKOBO CKOHQDIrypoBaHun, wWo6 aAekogyBaTu CTPYKTYPHUI
eneMeHT TNy po3aineHHs CUHTAKCUYHOro eneMeHTa TUny NPorHo3yBaHHA 3 BukopucTaHHaMm CABAC
3 OAHMM KOHTEKCTOM, NPUYOMY OLMH KOHTEKCT € TUM caMuM Ans Oyab-sKoro Tuny po3gineHHs (904), i
OeKooyBaTU  CTPYKTYPHUM  eNeMeHT po3Mipy PO3AINIEHHA CUHTAKCMYHOIO enemMeHTa  Tuny
NpOrHo3yBaHHs 3 BukopuctaHHam CABAC B pexxumi ob6xogy (906).

Ha ¢ir. 10 npencraeneHa 6rnok-cxeMa nMocnigoBHOCTI onepadin, LWo incTpye Npuknag cnocoby
KoOyBaHHS Bigeo 3rigHo 3 JaHuMm po3kputtam. Cnocib 3a dir. 10 moxe O6yTu peanizoBaHun
Bigeokogepom 20 abo Bigeogekogepom. Ons uinen oir. 10 Bigeokogep 20 i Bigeogekonep 30 Gyne
3ragyBaTUCs B CYKYNHOCTI 9K NPUCTPIN kogyBaHHS Bigeo. BignosigHo o metoais 3a opir. 10 npuctpin
KOOyBaHHA Bigeo Moxe OyTu CKOHdirypoBaHuiA, Wo6 kogyBaTM npanop KogoBaHoro 6roka
konbopoBocTi Cb ans 6noka BigeogaHWx 3 BUKOPUCTAHHAM KOHTEKCTHO-aganTMBHOMO GiHapHoro
apucdmeTuyHoro  kogyeaHHA (CABAC), npuyomy KoOyBaHHS Mpanopa KogoBaHoro 6noka
konbopoBocTi Cb Bkntoyae B cebe BMKOPUCTAHHA Habopy KOHTEKCTIB, WO BkoYae B cebe oanH abo
Oinblwe KoHTekcTiB Ak 4acTuHy CABAC (1002), a Takox kodyBaTu npanop KodoBaHoro 6roka
konbopoBocTi Cr 3 BukopuctaHHsm CABAC, npuyomy KOL4yBaHHSA npanopa KogoBaHoOro 6Grioka
konbopoBocTi Cr Bkrtodae B cebe BUKOPUCTAHHSA TOro caMoro Habopy KOHTEKCTIB, WO i Anis npanopa
KogoBaHoro ©Onoka konbopoBocTi Cb, sk yactuHy CABAC (1004). B ogHomy npwuknagi Halip
KOHTEKCTIB BKIto4ae B cebe 5 KOHTEKCTIB.
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B ogHOMy onuiHOMy npuknagi OaHOro pPO3KPUTTS MPUCTPIA KoAyBaHHA Bigeo Moxe 6yTwm
00OAaTKOBO CKOHQpirypoBaHui, Wwob Bubupaty KOHTEKCT 3 o4HOro abo Binblue KOHTEKCTIB Ha OCHOBI
rMUOUHN NePeTBOPEHHS OOMHUL NepeTBOPEHHS, acouinoBaHoi 3 6riokom BigeogaHux (1006).

Mpun poboTi sk Bigeokogep NPUCTPIN KoOyBaHHS Bigeo Moxe OyTM J0OAaTKOBO CKOHpirypoBaHui,
wob curHanisyBatv KOgOBaHU Npanop KogoBaHoro 6noka konboposocTi Cb y kogoBaHoMy 6iToBOMY
noToui Bigeo i curHanisyBaTu kogoBaHWUA npanop KogoBaHoro 65oka konbopoBocTi Cr B KOAOBaHOMY
oitoBomy notoui Bigeo. lNpu poboTi Ak Bigeogekogep NPUCTPIA KOAYBaHHA Bigeo MoXe OyTu
000aTKOBO CKOHQirypoBaHun, W00 npuimaTn KOLOBAHWA Mpanop KOLOBAHOro Orioka KOflbOPOBOCTI
Cb B kogoBaHoMy BiTOBOMY MOTOLi Bideo, a TakoX nNpMimMaT KogoBaHWM nNpanop KogosBaHoro 6rnoka
konboposocTi Cr B kogoBaHOMY 6iTOBOMY noTOLi Bifeo.

B ogHomy abo 6inble npuknagax onucadi (yHKUiT MOXYTb OyTW peani3oBaHi B anapaTHUX
3acobax, nporpamHoMy 3abes3nedeHHi, MikponporpaMHomMmy 3abeaneyeHHi abo Byab-skin ix kKOMBiHaLii.
Mpu peanisauii B nporpamHomMy 3abe3nedeHHi yHKUIT MoXyTb 36epiratnca abo nepegasaTucsa Ak
ofHa abo 6inblue iHCTPyKUii abo KOA4 Ha 34MTyBaHOMY KOMM'IOTEPOM HOCIT i BUKOHYBaTUCS B10OKOM
00poBKM Ha OCHOBI anapaTHMX 3acoObiB. 3uMTyBaHi KOMM'HOTEPOM HOCIi MOXYTb BKo4aTun B cebe
34nTyBaHi KOMM'lOTEPOM HOCIT iHbopmaLil, Wo BignoBigae martepianbHOMY HOCIO, TakoMy siK HOCIi
30epiraHHa paHux, abo cepepoBule 3B'A3Ky, BKoYarouM Oyab-Ake cepefoBulle, siKe CNpuUsie
nepegadi KOMN'toTEpHOI nNporpaMmy 3 OOHOro MicUs B iHWe, Hanpuknag, BignoBigHO 0O MPOTOKONy
3B'AI3Ky. Takum YMHOM, 34YUTYBaHi KOMM'IOTEPOM HOCii 3BMYaMHO MOXYTb Bignosigatn (1)
MaTepianbHOMYy 34MTYBaHOMY KOMM'IOTEPOM HOCi0 30epiraHHs [JaHuxX, SKUAW € HevyacoBUM
(HeTpaH3nTMBHMM), abo (2) KOMyHiKauinHOMY cepedoBULLYy, TakOMy SIK curHan abo Hecyda XBUIns.
Hocii 36epiraHHa gaHux MOXyTb Oyt Oyab-AKMMKM  OOCTYMHMMM HOCIAMW, OO0 SKUX MOXYTb
ofepxXyBaTtu goctyn oamH abo binblie komn'toTepie abo oguH abo Ginblue NpouecopiB AN BUTAraHHS
IHCTPYKLUin, koay i/abo CTpyKTyp OaHux Ans peanisaudii MeToAdiB, OnMcaHuMX B OaHOMY PO3KPUTTI.
Komn'toTepHWIA NnporpamHuin NpOAYKT MOXe BKNOYaTh B cebe 3UMTyBaHUM KOMMN'tOTEPOM HOCIN.

Ak npuknag, a He obMEeXeHHs, Taki 34MTyBaHi KOMM'IOTEPOM HOCii 30epiraHHA AaHuMX MOXYTb
BkntovaTn B cebe RAM, ROM, EEPROM, CD-ROM abo iHWWIA ONTUYHWUIA OUCK, Hakonu4yyBad Ha
MarHiTHMX gMckax abo iHLWi MarHiTHi 3anam'aToByodi NPUCTPOI, dnew-nam'atb abo byab-aKni iHWKRA
HOCIll, SKUA MOXe BUKOpPUCTOBYBaTMCA AOns 30epiraHHs GaxaHoro nporpamHoro kogy B dopMi
IHCTPYKUin abo CTPYyKTyp OaHux i OO SIkoro Moxe 3BepTatucst komn'totep. Kpim Toro, Oyab-sike
3'edHaHHA KOPEKTHO HasuMBaTW 34YMTYBaHMM KOMM'IOTEPOM HOCIEM. Hanpuknag, KWo iHCTpyKuii
nepepaloTbCcA Big Beb-camta, cepBepa abo iHWOro BigAganeHoro gxkeperna 3a [OMNOMOroH
KoakcianbHOro kabernt, BOMOKOHHO-OMNTUYHOrO Kabernto, BUTOI napw, uudpoBoi abOHEHTCbKOI MiHil
(DSL) abo 6e3gpoToBMX TEXHOMOriW, TakMx $SK iHdpayepBoHa, pagio i MIKPOXBUNbLOBA, TO
KoakcianbHuM kabenb, BONOKOHHO-ONTUYHWUIA kabenb, BUTa napa, DSL abo 6e3gpoToBi TexHonorii, Taki
AK iH(ppayepBOHa, pagiodacToTHa i MIKPOXBMIbLOBA, BKIOYAOTbCA Yy BU3HAYEHHS Hocis. [oTpibHo
PO3yMiTW, OOHaK, L0 34MTyBaHi KOMN'IOTEPOM HOCIT AaHMX i 3acobu 36epiraHHA 4aHMX He BKIIOYalTb
3'€[HaHHA, HeCydi XBWIi, curHanu abo iHWi TpaH3UTMBHI cepegoBuLla 36epiraHHA, a 3amiCTb LbOro
HanpaerieHi Ha HeTpaH3WUTUBHI, MaTepianbHi Hocii. Oucku (disk i disc), K BUKOPUCTOBYETLCA TYT,
BKIIOYaloTh B cebe komnakT-guck (CD), nasepHuin AncK, ONTUYHWIA AWUCK, LMGPOBUIA yHIBEpCANbHUN
anck (DVD), rHydkun guck i Blu-Ray Disc, ae marHitHi gucku (disk) 3Bu4aiHO BiATBOPIOKOTL AaHi
MarHiTHAM crnocobom, B TOW 4Yac SK ONTUYHI AMcku (disc) BiATBOPHOOTL AaHi ONTUYHO 3a 4OMOMOIOH
nasepiB. KombiHauii BuLEenepepaxoBaHOro TaKOX MOBMHHI OyTW BKMOYEHI B 0OCAr 34MTyBaHUX
KOMMN'tOTEPOM HOCIIB.

IHCTPYKUii MOXYTb BUKOHYBaTUCA ogHUM abo Binblue npouecopamu, Takumm sk ognH abo GinbLue
uncppoBmx  curHanbHux npouecopiB  (DSP), mikponpouecopiB  3aranbHOro  MPU3HAYEHHS,
cneujianisoBaHumu iHTerpaneHumm cxemamm (ASIC), nporpamoBaHmMmm norivHumu matpuusavn (FPGA)
abo iHWKUMK eKBiBaNEeHTHUMU iHTErpoBaHUMM abo OMCKPETHUMWM TNOriYHMMKU cxeMamu. BignoigHo
TepMiH "npouecop”, SIK BiH BUKOPUCTAHUM TYT, MOXE BigHOCUTUCS OO0 OyAb-AKOi 3 BKa3zaHUX BuULIE
CTPYKTYp abo Oyab-siKOi iHLIOT CTPYKTYpMW, NpuaaTHOI Ansa peanisauii onncaHux Tyt metogis. Kpim
TOro, B [eslkux acnektax qyHKUiOHaNbHICTb, onucaHa TyT, Moxe OyTu npeacTaBneHa B
creujianisoBaHux anapaTHMX 3acobax i/abo nporpaMHUX Moaynsix, CKOHIrypoBaHUX ANs KOAYBaHHS i
AekoayBaHHs abo BkMyeHa B koMOGiHOBaHUIA kogdek. Kpim Toro, ui Metoam MoXxyTb OYyTU MOBHICTIO
peanisoBaHi B oaHin abo binbLue cxemax abo NoriYHUX enemMeHTax.

MeTtoan OaHOro pO3KPUTTA MOXYTb OyTu peani3oBaHi B LUMPOKOMY CNEKTPi MpMCTpoiB abo
anapariB, BK4aroum 6e3gpoToBui TenedoH, iHTerpanbHoi cxemu (IC) abo Habip Mikpocxem
(Hanpuknag, uincet). Pi3Hi KOMMOHeHTU, mogyni abo OnokM onucaHi B JAaHOMY PO3KPUTTI, LWo6
NiAKPECnUTU  QYHKLIOHAMNbHI acnekTu MNPUCTPOIB, CKOHQIrypoBaHUX ONA BUKOHAHHSA PO3KPUTUX
MeTopiB, ane He 06OB'I3KOBO BMMarae peanisauii pisHuMmM mogynsiMm anapatHux 3acobie. Lsuglie,
SIK ONMMCaHO BWLLE, Pi3HIi Mogyni MOXyTb 6yt o0'egHaHi B 6noui anapaTHux 3acobiB kogeka abo
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3a6e3neyyloTbCa CYKYMHICTIO B3aEMOZiYMX MoAyniB anapaTHux 3acobis, B TOMy 4ucni ogHoro abo
OinbLle npouecopis, AK ONUCaHO Bulle, B NOEOHAHHI 3 BiAMOBIAHMM NporpamMHMM 3abe3neyvyeHHAM
i/abo nporpamHo-anapaTtHMMK 3acobamu.

PisHi npuknagm 6ynu onucadi. Lli Ta iHWi npuknagn BxoasTb B 06'eM npuknageHoi dopmynu
BMHaxony.

®OPMYJIA BUHAXOOY

1. Cnocib kogyBaHHSA BigeoAaHuX, WO BKITHOYaE:

BU3HAYEHHS TUMY PO3AiNEHHS AN pexumy NporHo3yBaHHA Ans 6roka BigeoaaHux;

KOAYBaHHSA CTPYKTYPHOro efieMeHTa TUNy Po34iNeHHsT CUHTaKCUYHOTO eneMeHTa TUny NporHo3yBaHHSA
ans 6noka BigeogaHMX 3 BMKOPUCTAHHAM KOHTEKCTHO-aganTUBHOrO OiHapHOro apudmeTuyHoro
kogysaHHs (CABAC) 3 0gHMM KOHTEKCTOM, MPUYOMY OAUH KOHTEKCT € TUM camum Ans 6yab-sKoro
TUNY pO3aineHHs; i

KOOyBaHHS CTPYKTYPHOrO ereMeHTa po3Mipy pPO3AINIeHHA CUHTAKCUYHOrO enemeHTa  Tuny
NporHo3yBaHHs ans 6noka BigeogaHux 3 BukopuctaHHsaMm CABAC B pexunmi o6xoay.

2. Cnocib 3a n. 1, B sKOMY TN pO3AiNeHHsI € aCUMETPUYHUM PO3aiNIEHHSAM.

3. Cnocib 3a n. 2, B IKOMy CTPYKTYPHWUA €feMeHT TUMy PO34iNieHHsA BKasye, Yn € acUMeTpuyHe
pO3AiNeHHs BepTMKanbHO po3gineHnm abo ropnsoHTanbHO po3aineHnM.

4. Cnocid 3a n. 2, B sIKOMY CTPYKTYPHUIA €NIEMEHT PO3Mipy PO3AiNeHHs BKasye, Yn € neplue
pO34ineHHs OfHielo 4YBepTio po3Mipy Onoka BigeogaHmx abo uYm € neplie po3fineHHs Tpboma
yBepTAMM po3mipy 610Ka BigeoaaHmx.

5. Cnocib gekogyBaHHS BigeoAaHUX, LLO BKIIOYaE:

NPUMOM CUHTaKCUYHOrO enemeHTa TNy NPorHo3yBaHHA Ans 6roka BigeogaHux, ki 6ynu kogoBaHi 3
BMKOPUCTaHHAM KOHTEKCTHO-aganTMBHOMO GiHapHoro apudgmeTtuyHoro kogysaHHs (CABAC), npudomy
CYHTAKCMYHMIA eNneMeHT Tunmy MpOorHo3yBaHHA BKMNoYae B cebe CTPYKTYpHWIA enemMeHT Tuny
PO3A4iNeHHs, WO NpeacTaBnsie TUMN PO3AINEHHS, | CTPYKTYPHUA €NeMEHT po3Mipy PO3A4iNeHHs, Wo
npeacTaBnge po3mip posaineHHs;

OEeKOolyBaHHA  CTPYKTYPHOrO enemMeHTa Tuny po3fifieHHA CUHTaKCMYHOro enemeHTa  Tuny
NPorHo3yBaHHsa 3 BukopuctaHHaM CABAC 3 OOHUM KOHTEKCTOM, MPUYOMY OAWH KOHTEKCT € TuUM
caMuM Ans 6yab-sKoro TUny po3aineHHs; i

AEKOAYBaHHSA CTPYKTYPHOro enemeHTa po3Mipy pO3AiNeHHS CUMHTaKCMYHOrO efnieMeHTa  Tuny
nporHo3yBaHHs 3 BukopuctaHHsam CABAC B pexumi obxoay.

6. Cnocib 3a n. 5, B AkOMY TUMN PO3AiNEHHS € aCUMETPUYHUM PO3LINEHHSIM.

7. Cnocib 3a n. 6, B AKOMYy CTPYKTYPHUI €MNeMeHT TUMy PO3LifeHHs BKasye, Y € acMMeTpuyHe
PO34ineHHs BepTMKaNbHO po3aineHum abo ropm3oHTanbHO Po3gineHnM.

8. Cnocib 3a n. 6, B sIKOMy CTPYKTYPHW/A €nemMeHT po3Mipy PO3AiNeHHA BKa3ye, 4Yn € neplue
pO3AdiNeHHs OJHiel0 4YBepTIO po3mipy Onoka BigeogaHux abo 4M € neplle po3fineHHst Tpboma
yBepTsIMM po3Mipy 6noka BigeogaHux.

9. Tlpuctpin, ckoHdirypoBaHUM AOnNs  KOAyBaHHA  BigeogaHwWx, WO MICTUTL:  Bigeokonep,
CKOHdpirypoBaHumn, 06:

BM3HA4YaTV TUMN PO3LINEHHs ANA PeXMMY NPOrHo3yBaHHSA Ans 6roka BigeoaaHux;

KoQyBaTW CTPYKTYPHUA €NeMEHT TUMy PO3LiNeHHS CUHTAKCUYHOrO erieMeHTa TWMy MPOrHO3yBaHHSA
Ans 6noka BigeogaHWX 3 BUKOPUCTAHHAM KOHTEKCTHO-adanTUBHOMO GiHapHOro apugmeTuyHoro
kogyBaHHs (CABAC) 3 ogHMM KOHTEKCTOM, MPUYOMY OAUH KOHTEKCT € TUM camum Ansd Oyab-sikoro
TUNY po3aineHHs; i

KOAQyBaTW CTPYKTYPHUIN eneMeHT po3Mipy PO3AiNeHHs CUHTAaKCMYHOIO eneMeHTa Tuny NporHo3yBaHHS
anga 6noka BigeogaHux 3 BukopuctaHHam CABAC B pexunmi obxoay.

10. MNpucTpin 3a n. 9, B AKOMY TUM PO3AINEHHS € aCUMETPUYHUM PO3AINEHHAM.

11. MNpucTtpint 3a n. 10, B AKOMY CTPYKTYPHUIN €NEeMEHT TUNY PO3AiNeHHs BKasye, YN € acumMeTpudHe
PO3A4iNeHHs BepTUKanbHO po3aineHnm abo ropnsoHTanbHO po3gineHnMm.

12. MpucTpit 3a n. 10, B AKOMY CTPYKTYPHUA enemMeHT po3Mipy po3fineHHs BKasye, Yn € neplue
pO3AiNeHHs OfHielo 4YBepTIO po3mipy Oroka BigeogaHux abo 4M € neplle po3fineHHs Tpboma
yBepTsIMM po3Mipy Bnoka BigeogaHux.

13. lMpuctpiin, ckoHdirypoBaHUW ANA AOeKOAYyBaHHSA BigeodaHux, WO MICTUTb: Bigeogekoaep,
CKOHpirypoBaHui, wo06:

NPUAMAaTN CUHTAKCUYHWUIA eNeMEHT TUMy NPOrHo3yBaHHS Anis 6noka BigeogaHux, siki Oynv KogoBaHi 3
BUKOPUCTAHHAM KOHTEKCTHO-aganTMBHOro GiHapHoro apndmeTnyHoro kogyeaHHsi (CABAC), npuyomy
CYHTaKCMYHMI eNneMeHT Tunmy MpOrHO3yBaHHA BKMNoyae B cebe CTPYKTYpHWA enemMeHT Tuny
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pPO34iNeHHs, WO NpeAcTaBnsie TUM PO3AINEHHHA, | CTPYKTYPHUI enemMeHT pOo3Mipy pO3AiNeHHsd, Lo
npeacTaBnsae po3mip po3aineHHs;

AeKoayBaTu CTPYKTYPHUN eneMeHT TUMNY po3aifieHHA CUHTaKCUYHOro enemMeHTa Tuny NporHo3yBaHHs 3
BukopuctaHHsaM CABAC 3 oOHWM KOHTEKCTOM, NPUYOMY OAMH KOHTEKCT € TUM caMum Ans Oyab-sikoro
TUNY PO3aiNEeHHs; i

AekooyBaTuU  CTPYKTYPHUA  eneMeHT po3Mipy pPO3AINEeHHA CUHTaKCUYHOro enemeHTa  Tuny
NporHo3yBaHHs 3 BukopuctaHHsam CABAC B pexumi obxoay.

14. MpwncTpin 3a 0. 13, B AKOMY TUN PO3AINEHHA € aCUMETPUYHMUM PO3LiINEHHAM.

15. MNpuctpini 3a N. 14, B AKOMY CTPYKTYPHUIN €NEMEHT TUMNY PO3AiINEHHs BKasye, UM € acUMeTpudHe
pOo3aiNeHHs BepTUKanbHO po3aineHnmMm abo ropusoHTanbHO po3aifieHnM.

16. MpucTpii 3a n. 14, B AKOMY CTPYKTYPHUIA €NemMeHT po3Mipy PO3AiNeHHs BKa3ye, un € neplue
po3fineHHs ofHieo 4YBepTio po3mipy Onoka BigeogaHuMx abo 4Yu € neplle pOo3AdiNeHHs Tpboma
yBepTAMM po3mipy 6noka BigeoaaHux.

17. MNpucTpin, ckoHirypoBaHui Anst KOOYBaHHS BigeoAaHuX, WO MIiCTUTb: 3acib Ans BU3HAYEHHs Tuny
PO3AiNeHHs ANs pexunmy NporHo3yBaHHA Ana 6rnoka BigeoaaHux;

3acid aAns kogyBaHHS CTPYKTYPHOTO efieMeHTa TWUMy pO34iNeHHsT CUMHTAKCUYHOro ernemMeHTa Tuny
NporHo3yBaHHA Ans 6noka BigeogaHUx 3 BUKOPWUCTAHHAM KOHTEKCTHO-afdanTMBHOro ©OiHapHoro
apudpmMeTuyHoro kogyeaHHs (CABAC) 3 0oOHMM KOHTEKCTOM, MPUYOMY OOUH KOHTEKCT € TUM CamMuMm
ansa 6yab-aKoro TMny po3ainexHHs; i

3acid onsa KogyBaHHsSI CTPYKTYPHOrO erieMeHTa po3Mmipy pO3L4iNeHHS CUMHTaKCUYHOTO efneMeHTa Tuny
nporHo3yBaHHs Ans 6noka BigeogaHux 3 BukopuctaHHam CABAC B pexxumi obxoay.

18. MpucTpin 3a n. 17, B AKOMY TUN PO3AiINEHHSA € aCUMETPUYHUM PO3AINEHHAM.

19. lMpucTpin 3a n. 18, B AKOMY CTPYKTYPHUN eNeMeHT TUMy PO3AiNeHHs BKa3ye, YN € acumeTpudHe
pPO34ineHHs BepTMKanbHO po3aineHum abo ropm3oHTanbHO po3gineHmMm.

20. MpucTpin 3a n. 18, B AKOMY CTPYKTYPHWUA eneMeHT pOo3Mipy PO3AdifieHHs BKasye, Ynm € neplue
po3AdineHHs OfHielo 4BepT0O po3mipy Onoka BigeogaHux abo 4M € neplle po3fineHHs Tpboma
yBepTsIMM po3Mipy 6noka BigeogaHux.

21. lMpucTpin, ckOHIrypoBaHWn AN AeKoAyBaHHSA BideodaHuX, WO MICTUTb: 3acid ans npuiomy
CMHTaKCMYHOTO erfieMeHTa Tuny MpPOrHo3yBaHHA AN ©Onoka BigeogaHux, ki Oynyu KogoBaHi 3
BMKOPUCTaAHHSIM KOHTEKCTHO-a4anTMBHOMO GiHapHoro apudgmeTtuyHoro kogyBaHHs (CABAC), npudomy
CYHTaKCMYHMIA eNnemMeHT Tuny MporHo3yBaHHA BKMNo4ae B cebe CTPYKTYpHWIA enemMeHT Tuny
pOo3AineHHs, WO MNpPeAcTaBnse TUM PO3AINEHHs, | CTPYKTYPHUIN eneMeHT pPo3Mipy PO3AiNeHHs, Lo
npeacTaBnse po3mip posaineHHs;

3acib gna gekogyBaHHS CTPYKTYPHOrO enemMeHTa TUMy po3hifieHHs CMHTAKCUYHOro enemMeHTa Tuny
NPOrHo3yBaHHs 3 BukopucTaHHaM CABAC 3 OOHUM KOHTEKCTOM, MPUYOMY OLMH KOHTEKCT € TUM
camum onsi 6yab-aKoro TUNy po3aineHHs; i

3acib ons gekogyBaHHSA CTPYKTYPHOrO efieMeHTa po3Mipy pO3aineHHsi CUHTaKCUYHOrO enemMeHTa Tuny
NporHo3yBaHHs 3 BukopuctaHHam CABAC B pexumi obxoay.

22. lMpucTpin 3a n. 21, B AKOMY TUN PO3JiNEeHHSA € aCUMETPUYHNM PO3JiNEHHAM.

23. MNpucTpin 3a N. 22, B AKOMY CTPYKTYPHUIN eneMeHT TUMNy pPo3fifeHHs BKasye, Yn € acumeTpuyHe
pO3A4iNeHHs BepTMKanbHO po3aineHnm abo ropnsoHTanbHO po3ainieHnM.

24. TpucTpin 3a N. 22, B KOMY CTPYKTYPHUI €NeMeHT po3Mipy pO3fifieHHA Bkasye, yUn € neplue
pPO34iNeHHs OfHie0 4YBepToO po3Mipy Onoka BigeodaHuMx abo uYMm € nepule pO3AiNeHHs Tpboma
yBepTsMM po3mipy 6noka BigeogaHux.

25. 3unTtyBaHMin KOMM'IOTEPOM HOCIW 30epiraHHa gaHuX, WO 36epirae iHCTPYKLUIi, SKi, NPy X BUKOHaHHI,
CMOHyKaloTb oanH abo binbLue npouecopis, CKOHMIrypoBaHNX AN KOAYBaHHS BigeodaHuX:

BM3HAYaTW TUN PO3LINEHHS AN PeXUMY NPOrHO3yBaHHA Anis 6roka BigeoaaHux;

KoOyBaTW CTPYKTYPHUN €MEMEHT TUMy PO3AiNEeHHsT CUHTAKCUYHOrO erieMeHTa TUMy MPOrHO3yBaHHSA
anst 6noka BiAeoO4aHWX 3 BUKOPUCTAHHSM KOHTEKCTHO-aJanTUBHOIO GiHapHOro apugmMeTu4Horo
kogyBaHHs (CABAC) 3 0gHMM KOHTEKCTOM, MPUYOMY OLUH KOHTEKCT € TUM camum anst 6yab-sikoro
TUNY pO3aineHHs; i

KoOyBaTW CTPYKTYPHUN eneMeHT po3Mipy po3aineHHs CUHTAKCUYHOro enemMeHTa Tuny NPorHo3yBaHHSA
Ansi 6rnoka BigeoaaHux 3 BukopuctaHHam CABAC B pexumi obxogy.

26. 3uMTyBaHMI KOMMN'IOTEPOM HOCIN 30epiraHHs gaHux 3a n. 25, nNpuyoMy TWUM PO3AINEHHS €
ACUMETPUYHUM PO3LiNEHHSAM.

27. 3uMTyBaHM KOMM'IOTEPOM HOCIN 30epiraHHsa gaHux 3a n. 26, NpUYoMy CTPYKTYPHUA eneMeHT Tuny
pO3AiNeHHs BKa3ye, YN € aCMMETPUYHE PO3AiNeHHs BepTuKanbHO po3difieHMM abo ropu3oHTanbHO
po3aifieHnM.
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28. 3unTyBaHUN KOMN'IOTEPOM HOCIN 36epiraHHa gaHuX 3a n. 26, NpUYOMYy CTPYKTYPHUIA enemMeHT
PO3Mipy po34ineHHs BKa3ye, Yn € nepLue po3dineHHss ogHielo YBepTio po3mipy 6rnoka BigeogaHmx abo
4M € NepLue po3dineHHsa TpboMa YBepTsaMuM po3mipy 6noka BigeogaHux.

29. 3unTyBaHNN KOMM'IOTEPOM HOCII 36epiraHHsA gaHux, Wwo 36epirae iHCTPYKLi, sIKi, MPK iX BUKOHAHHI,
CMOHyKaloTb oauH abo BinbLue npouecopiB, CKOHGIrypoBaHUX ANA AeKOAYBaHHS BigeodaHuX:
NpUIAMaTN CUHTAKCUYHUI E€NEeMEHT TUMy NPOrHo3yBaHHA Ana 6rnoka BigeogaHux, ski 6ynv kogoBaHi 3
BMKOPUCTaHHSIM KOHTEKCTHO-aganTMBHOIO GiHapHoro apudgmeTtuyHoro kogyBaHHs (CABAC), npudomy
CYHTaKCMYHMI eNnemMeHT Tunmy MpOrHO3yBaHHA BKMNoyae B cebe CTPYKTYpPHWA enemMeHT Tuny
pPO34iNeHHs, WO NPeAcTaBnsi€e TUN PO3AINEHHs, | CTPYKTYPHUI eneMeHT po3Mipy pO3AiNeHHs, Lo
npeacTaBnsae po3mip posaineHHs;

OEeKOAyBaTU CTPYKTYPHUN eNEMEHT TUMY po3aiNeHHS CUHTAKCUYHOro enemMeHTa Tuny NporHo3yBaHHs 3
BukopuctaHHam CABAC 3 ogHWM KOHTEKCTOM, NPUYOMY OAWH KOHTEKCT € TUM caMnm Ans 6yab-sKkoro
TUNY pO3aineHHs; i

OeKkooyBaTuU  CTPYKTYPHUA  eneMeHT po3Mipy pPO3AINEHHA CUHTAKCUMYHOrO enemeHTa  Tuny
NporHo3yBaHHs 3 BukopuctaHHsaMm CABAC B pexumi obxoay.

30. 3uuTyBaHW KOMM'HOTEPOM HOCI 3b6epiraHHs gaHuMx 3a M. 29, nNpuyoMy TUMN pPO3AINEHHS €
aCMMETPUYHMM PO3TiNEHHSIM.

31. 3unTyBaHNN KOMM'IOTEPOM HOCIN 30epiraHHsa gaHux 3a n. 30, NpuYoMy CTPYKTYPHUA enemMeHT Tuny
pO3AiNeHHs BKa3ye, YN € aCMMETPUYHE PO3AiNeHHS BEPTUKANbHO po3dineHMM abo ropu3oHTanbHO
po3aineHnm.

32. 3uynTyBaHM KOMM'IOTEPOM HOCIN 36epiraHHsa AaHux 3a n. 30, NpU4OMy CTPYKTYPHWUI enemeHT
PO3Mipy pPO34iNeHHs BKa3ye, UM € NepLue po3aineHHs OAHiel YBepTio po3mipy 6roka BigeogaHux abo
4YM € nepLue po3AineHHs TpboMa YBepTsaMmM po3Mipy brnoka BigeogaHux.
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BU3HAYATHU BIHAPU3AILIIIO B CETMEHTA
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CUHTAKCHUYHUIA EJIEMEHT TUITY
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TTPUUMATH MIJIAHUNA KOHTEKCTHO-
AJIATITUBHOMY BIHAPHOMY APUOMETUYHOMY
KOJTYBAHHIO CUHTAKCUYHWIA EJIEMEHT TUITY
[POTCHO3YBAHHS P CETMEHTA

|__—— 702

[MPUMMATHU MATAHKUA KOHTEKCTHO-AJAIITUBHOMY
BIHAPHOMY APUOMETHYHOMY KOJIYBAHHIO
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JIEKOJTYBATU CUHTAKCHYHUH EJIEMEHT TUITY
I[TPOTHO3YBAHHSA P CETMEHTA, 11IOb
COOPMYBATHU BIHAPH30BAHUM
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BU3HAYATH TUIT PO3IUTEHHA JUTA
PEXHUMY ITPOICHO3YBAHHS /1151 BJIOKA
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A

KO/IYBATH CTPYKTYPHUIA EJIEMEHT
THITY PO3JIUIEHHS CHHTAKCHYHOT'O
EJIEMEHTA THITY [TPOTHO3YBAHHS JUISI
BJIOKA BITEOJIAHUX 3
BUKOPUCTAHHSIM CABAC 3 OJTHUM 804
KOHTEKCTOM, [IPUYOMY OJIMH e
KOHTEKCT € OJJHAKOBUM JULSl BY J{b-
SIKOTO TUITY PO3JIUIEHHS

y
KOJYBATH CTPYKTYPHUI EJIEMEHT
PO3MIPY PO3/IUTEHHS] CHHTAKCHYHOIO
EJIEMEHTA THITY [IPOFHO3YBAHHSI JULS
BJIOKA BIIEOJIAHUX 3 | —— 806
BUKOPUCTAHHSIM CABAC B PEKHMI
OBXOJ1Y
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[IPUAMATU CUHTAKCUYHUA
EJIEMEHT TUITY ITPOI'HO3YBAHHA
JUIA BJIOKA BIIEOJAHUX, SKI BYJIK
3AKOJIOBAHI 3 BUKOPUCTAHHSM
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EJIEMEHT THUITY [TPOI'HO3YBAHH K“" 902

BKJIIOYA€E B CEBE CTPYKTYPHUU
EJIEMEHT THITY PO3JIIJIEHH, 1110
NPEACTABJIAC TUIT PO3AUIEHHS, I
CTPYKTYPHUWI EJIEMEHT PO3MIPY
PO3JIUJIEHHS, 11O ITPEACTABJIAE
PO3MIP PO3JAIJIEHHA

A

JIEKOZYBATH CTPYKTYPHUI EJIEMEHT
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BUKOPHCTAHHSAM CABAC 3 OJHUM
KOHTEKCTOM, I[TPHYOMY OJITMH d 904
KOHTEKCT € TUM CAMUM JUIA BY [1b-
SIKOI'O TUITY PO3ALJIEHHA

y
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KOJIYBATHU ITPAIIOP KOTOBAHOI'O BJIOKA
KOJIbOPOBOCTI CB JIJIA BJIOKA
BIJEOJAHUX 3 BUKOPUCTAHHAM
CABAC, TPUYOMY KOJIYBAHHS TIPATIOPA
KOJJOBAHOI'O BJIOKA KOJILOPOBOCTICB | —"— 1002
BKJIIOYA€ B CEBE BUKOPUCTAHH:
HABOPY KOHTEKCTIB, SIK/I BKJTIOUAE B
CEBE OJIUH ABO BUIBIIE KOHTEKCTIB SIK
YACTHUHY CABAC

A 4

KOJIYBATH IPAITIOP KOZIOBAHOT'O BJIOKA
KOJIbOPOBOCTI CR 3 BUKOPUCTAHHSIM
CABAC, TPUYOMY KOJIYBAHHS ITPATIOPA
KOZIOBAHOTI'O BJIOKA KOJIbOPOBOCTI CR
BKJIIOYAE B CEBE BUKOPUCTAHHSI TOIO |— ~ 1004
CAMOTO HABOPY KOHTEKCTIB, IL{O I JUL
[IPAITOPA KOOBAHOI'O BJIOKA
KOJIbOPOBOCTI CB, SIK YACTUHY CABAC

| BUBUPATH KOHTEKCT 3 OJIHOI'O ABO |
i BUIBIIE KOHTEKCTIB HA OCHOBI |
| TJIMBUHU NEPETBOPEHHS OJIMHHLI I
| TEPETBOPEHHS, ACOHIMOBAHOI 3
| BJIOKOM BIJIEOJJAHUX
|
|
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