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(57) Cucrema u crmoco6 yisi KOQUPOBAHUS U JEKO-
JIUpOBaHusl BUAeoAaHHbIX. IIpenckazanHplil ocTarou-
HBIM CUTHAJI [IEJIEBOM LIBETOBOWM KOMIIOHEHTHI OIIpE/e-
JsieTCs B KauecTBE (QYHKIIH OJHOTO HITH 00JIee THHEH-
HBIX MapaMeTPOB JIMHEHHOW MOJEIHU M OCTAaTOYHOIO
CHTHAJIa IBETOBOM KOMIIOHEHTHI HCTOUHHKA. OcTaTrou-
HBI CUTHAJI LIEJIEBOM LIBETOBOW KOMIIOHEHTHI OIIpEe-
JsieTcs B KadecTBe (PyHKIIMU OCTABIIIETOCS OCTaTOYHO-
IO CUTHaja LEJIeBOW LBETOBOM KOMIIOHEHTHI U IpEN-
CKa3aHHOT'O OCTATOYHOTI'O CHTHaJa I[eJIEBOM IIBETOBOM
KOMIIOHCHTBI.

OMPEAENEHME NPE/ICKASAHHOTO OCTATOUHOTO CHTHATIA
LIENEBOV LIBETOBOM KOMMOHEHTbI

l 100

OMPEJJENEHVE OCTABLIETOCA OCTATOYHOTO CUTHATA
LIENEBOV LIBETOBOM KOMMOHEHTbI

l "\

KOQMPOBAHVE BHMEHV]I?I OCTABIUETOCS OCTATOYHOrO
CUrHANA LIENEBOV LIBETOBOW KOMMOHEHTb!

\104
l

BbIBOA KOAVPOBAHHbIX SHAﬂEHVIV\ OCTABLUErOCA
(OCTATQYHOTO CUrHANA LIENEBOV LIBETOBON KOMMOHEHTBI

106

IV 9LVI6LI0T



OIIMCAHUE WM3OBPETEHNUA
2420-543914EA/022

AJIATITVMBHOE KPOCC-KOMIIOHEHTHOE IIPEINCKASAHUE OCTATKA

[0001] IDaHHad 3afgBKa Ha [aTeHT ucOpallMBaeT IIPUOPUTET
npenBapuUTesIbHOM 3BagBKM Ha naTeHT CIA N 62/108,491, nomaHHOM 27
sHeapsa 2015 roma, IIOJIHOE COIOEpPXMMOe KOTOPOM BKJIUEHO IIOCPEeICTBOM
CCHUIKM B BTOT HOOKYMEHT.

O6nacTb TEXHUKMN, K KOTOPOW OTHOCUTCA U3obpeTeHue

[0002] Hacrosdmee pacCKpPHTHE OTHOCUTCHA K KOOMPOBAHMIO BUIEO.

YpoBeHb TeXHUKUN

[0003] BoszsMmoxHOCTM LIUOPOBOTO BUAOEO MOT'YT OHTH BKJIOUEHH B
IMPOKUM pPsAO YCTPOMCTB, BKJOUAd LUUOPOBHE TeJIEBUBOPH, ULUOPOBHE
CUCTEME IpAMOTO BellaHW 4, OeCrIpOBOOHEE CUCTEMEL BellaHU 4,
[lepCoHaJIbLHEE UMOPOBLE [IOMOIIHM K (PDA) , [IopTaTUBHEE VI
HaCTOJIbHEIE KOMIILIOTEPEHL, [IJIaHIIE TH, YCTPOMCTRA 0JId UTeHUI
BIIEKTPOHHEBIX KHUT, UMOPOBEE KaMepH, UMOPOBHE 3anMCHBaKIue
YCTpO¥CTRBa, UMUOPOBHE MeIMalpOUTIpPHBATEJM, YCTPOMCTBa BUIEOUTD,
UTPOBEE BUIOEONPUCTABKM, COTOBHE MM CIYTHMKOBHE paIuo TeJledQOHH,
Tak HazBBaeMbee "cMapTdoHH", YCTPOMCTBA oJisa BUIOEO
TeJleKOHbepeHIIMM, YCTPOMCTBa IIOTOKOBOTO BUIEO M TOMy I[oIobOHOe.
IMdpOBHE BUIEOYCTPOMCTBA pPeajM3yInT TexXHOJIOTUM KOOUPOBAHMA BUIEO,
KakK, HalpuMep, OIMCaHHHEe B CTaHIapTax, 3alaHHEX MPEG-2, MPEG-4,
ITU-T H.263, ITU-T H.264/MPEG-4, uyacTh 10, yCOBepIeHCTBOBaAHHOE
KOOMpOBaHME BUIOEO (AVC) ITU-T H.265, BEICOKOBDOOEeKTUBHOE
KomupoeaHue Bunmeo (HEVC), m B pacumMpeHMSaX TakMUxX CTaHIaApTOB, Kak,
HallpMep, MaclTadbupyeMoe KOoOMpOBaHMe Buieo (SVC), MHOT'OBUIOBOE
KoIoupoBaHue BUOEO (Mvce), MacmTadbupyeMoe HEVC (SHVC),
MHOTOBHMOOBOe HEVC (MV-HEVC), 3D-HEVC, wu pacmmpeHus psanma HEVC.
BumeoycTpoMCTRa MOTYT llepenaBaTh, [IPUHYMATE, KOIMPOBATE,
OeKOOUPOBaTh u/ U XpPaHUThb UMOPOBYKR  BUIOEOMHOOPMALMUIO BoJiee
20beKTUMBHO TIIOCPEOCTBOM peajM3aluM TaKMX TEeXHOJOTUM KOIUPOBaHUS
BUIEO.

[0004] TexHoJIOT UM KOOUPOBaAHUSA BUIEO BKJIIOUAOT B cebda
IPOCTPaHCTBEHHOE (BHYTPU n300paxeHnd) npenckasaHue n/Uim

BpPeMEeHHOEe (Memny MSO@pa)KeHMF[MM) IIpedcCrasaHMMe IOJIA COKpalleHMA WIIN



yCTpaHeHMsa W30BTOUHOCTM, NPUCYMel IJS BUIOeollocJedoBaTesIbHOCTeN.
I;1g OCHOBaAHHOTO Ha OJokKaxX KOIMPOBAaHMA BUIeO, cJalc (BHpe3Ka)
BMIEO (HaAIpMMEpP, BUIeOKaIp WJIM Yyd4YacCTOK BUIeOKalpa) MOXeT OHTH
CEeKIMOHMPOBaH Ha BUIeOOJIOKM, KOTOPHE TakKXe MOTYT YIOMMHATBCS Kak
IOPEeBOBUIOHEE OJIOKM, eIVMHUIH »OepeBa KoaupoeaHuda (CTU), eOUMHULE
KOIVPOBaHUA (CU) U/ M Y3JE  KOOMPOBAHMUA. BuneoOJiokM  MOTYT
BKJIOUATE B cebd OJOKM HpPKOCTU U OJIOKM LIBETHOCTM. BO BHYTpeHHe-
KOIOVPYEMOM (1) clarvice n300paxeHmUs OJIOKU KOOUPYITCSA c
VICIIOJIE 30BaHUEM [IPOCTPAHCTBEHHOTO npelcKa3aHnsd OTHOCUTEJIBLHO
OTIOPHHEIX BHEHIOOPOK B COcCeOHMxX OJIoKax B MIEHTUYHOM M300paXeHUM.
Bumeo®JiiokM BO BHemMHe-KoaupyeMoM (P wmiam B) ciaalice wu300paxeHUH
MOTYT MCIOJIE30BaTh I[IPOCTPAHCTBEHHOE IIpelckKasaHue OTHOCUTEJIBHO
OIIOPHHEIX BHOOPOK B COCeOHMX OJIoKax B MIEHTUUHOM M300paXeHUM WIINU
BpeMeHHOe IIpelcKa3aHMe OTHOCUTEJIBHO OIOPHHX BHOOPOK B IOPYIMX
OTIOPHHEIX WU300paXeHMAX. Vz300paXeHMd MOT'YyT YIIOMMHATBLCH KaK Kalpbl, U
OIIOPHEE M300paXeHMd MOTYyT YIIOMUHATLCHA KaK OIOPHHE Kalphl.

[0005] IIpocTpaHCTBEeHHOE WJIM BpPEeMeHHOe IIpelcKas3aHue JaeT B
pesyJbTaTre npenckasaHHbI OJIOK OJIs BJIOKa, rnomJjiexalmero
KomoupoBaHuo. OCTaTOUHBE IaHHHE IPelCTaBJIST Pa3HOCTHU MIMKCeJIeM
MeXnoy  MCXOOHEM  OJIOKOM, KOTOPHM  OOJIKeH  OHTb KOIOMpPOBaH, u
IpenckasaHHeEM OJIOKOM. BHemHe-KOOMPOBAHHEM OJIOK KOOMPYEeTCsS B
COOTBETCTBUM C BEKTOPOM IBWXEHMSI, KOTOPHM yKasHBaeT Ha OJIOK
OIIOPHEIX BEHOOPOK, O(OpPMMPYIMUX OIpelcKas3aHHEM OJIOK, ¥ OCTaTOUHBIMM
OaHHBEMIA, [IOKAa3EBAKIMMA PAa3HOCTE MeXOy KOOUPYEeMEM OJIOKOM MU
npelcKa3aHHEIM  OJIOKOM. BHYTpPEeHHEe-KOOVMPOBAHHEM OJIOK KOOUPYETCH
COTJIaCHO PEXMMY BHYTPEHHETO KOIMPOBaHMSA M OCTATOYHEIM HOaHHBEM. JJIsg
OOIIOJIHUTEJILHOT'O cxaTuLg, OCTaTOYHEE IOaHHHE MOTYT OHITE
IpeoBpas0BaHH M3 OIMKCeJILHOM objlacTu B oBjlacTk OpeobpasoBaHUA,
UTO HOaeT B pPe3yJbTaTe OCTaTOUHHE KO3QOUMIMEHTH IpeoOpa30BaHUA,
KOTOPHE 3aTeM MOTYT OBThE KBAHTOBAaHE. KBaHTOBaHHEHE KODQOUIMEHTEH
opeobpas0oBaHusa MOTYT OHTH DSHTPONIMMHO KOIMPOBAHH IOJIS IOCTUMXEHUS
eme BOJIBIIero CXKaTUA.

CymHOCTE MBoOpeTeHUs

[0006] JaHHOe pPaCKPHTME OTHOCUTCH K 0OOJlacTM KOOUPOBaAHMUSA
BMIEO WU, foJjiee  KOHKPETHO, OTHOCUTCH K aIalTUBHOMY KpPOCC-—

KOMIIOHEHTHOMY IIpeaCrasaHMio oCTaTKa (HpeHCKaBaHMH) . KOHerTHBIe



TEeXHOJIOTMM DBDTOTO PaCKPHTUSA MOTYT COKpallaThk, YCTPaHATb WM MHaue
YIIpaBJIATh MEeXKOMIIOHEHTHOM M30ETOUYHOCTEIO. OnHO MOXET OBITH
VICIIOJIE30BAHO B KOHTEKCTE YCOBEPINIEHCTBOBAHHEIX BUIEOKOIEKOB, TaKMX
Kak pacmmpeHua HEVC, MM B KOHTEKCTe CJlelylnmero IIOKOJIeHUA
CTaHIaApTOB KOIOMPOBAaHMSA BUIEO.

[0007] B oIOHOM acHoekTe 5HTO pPacKpHTHe OIUCHBaeT CIoco0
KOIVMPOBaHMA BUIEONAHHHX, IIpUUEeM CIOCODO COINEPXUT OlIpelejieHue, B
KoIepe, IpenckKasaHHOTO OCTaTOYHOTO CHMTHaJa LieJIeBOM I1IBEeTOBOMU
KOMIIOHEHTH TeKymero O6JIoKa B KauecTbBe OQYHKUMM OINHOTO WM 0OoJiee
IapaMeTpoB JIMHEMHOM MOOEJIM M OCTaTOYHOTI'O CHMTHaJla LIBeTOBOMU
KOMIIOHEHTH MCTOUHUKa Tekymero O6JIoKa; OIlpelejleHre, B KoIepe,
OCTaBIEeIroCsa OCTAaTOUHOTO CMTHaJa »OJS LeJIeBOM ILBETOBOM KOMIIOHEHTEH
Ha OCHOBe OCTAaTOYHOI'O CHUI'HaJa LeJIeBOo¥ IIBEeTOBOM KOMIIOHEHTH U
IpeIcKasaHHOTO OCTATOUHOTO CUITHAalla LeJIeBOM ILBeTOBOM KOMIIOHEHTH;
KOOMPOBAaHME 3BHAUEHMM OCTaBmerocsa OCTAaTOUHOTO CHTHajla leJieBou
IIBETOBOV KOMIIOHEHTH; ¥ BHBOI KOOMPOBAHHHEX 3HAUEHUWM OCTaBMeIroCs
OCTaAaTOUHOT'O CHUI'HaJjla B OMTOBOM BUIEOIIOTOKE.

[0008] B mpyTroM aclleKTe STO PAaCKPHTHE OIMCHBAEeT YCTPOMCTBO
IJIS KOOMPOBAHMUSA BUICOIAHHHX, IIPMUEM YCTPOMCTBO COIEPXUT: IIaMSaTh,
CKOHOUTYPUPOBAHHYK C BO3MOXHOCTBI XpaHEeHUS BUIEOOaHHHX; WM OOUH
W DoJiee IpoLIeCCOPOR, CKOHQUITYPUPOBaHHHX c BO3MOXHOCTLIO !
onpenejieHUsa IIpelcKas’aHHOTO OCTaTOUHOT'O CHUTHAaJa leJlIeBo¥ IIBEeTOBOM
KOMIIOHEHTH Tekymero O6JIoKka B KauecTBe QYHKIUMM OIOHOTO WM 0OoJiee
IapaMeTpoB JIMHEMHOM MOOEJIM M  OCTaTOUYHOI'O CUTHaja LBeTOBOMU
KOMIIOHEHTH MCTOUHMKa Tekymero OJIoKa; OIpeleJIeHMS OCTAaBIEeTOoCH
OCTAaTOUHOTO CHITHaJla IJS LeJIeBOM 1LBeTOBOM KOMIIOHEHTH Ha OCHOBE
OCTAaTOUHOT'O CHI'HaJla leJIeBOM ILIBEeTOBOM KOMIIOHEHTH M IIpeldcKa3aHHOTO
OCTaTOUHOTO CHI'HaJla LeJlIeBo¥ LBeTOBOM KOMIIOHEHTH,; KOIMPOBAaHUSA
3HaueHUM OCTaBMETOCH OCTaTOUYHOTO CUTHaJa 1eJIeBOM LIBETOBOM
KOMIIOHEHTEI; u BEIBOIA KOIVNPOBAHHEIX 3HaAUeHUN OCTaBIEeToCHd
OCTaTOYHOT'O CHI'HaJjla B OMTOBOM BMIEOIIOTOKE.

[0009] B mpyTroM acleKTe 5STO PAaCKPHTHE OIMCHBaeT YCTPOMCTBO
OoJIs KOIVMPOBaHUA BUIEOOaHHHX, npru4YeM YCTPOMCTBO COIEPXUT :
CPenCTEO OJd OIpeneljleHusa, B KOOepe, IMOIPelCcKa3aHHOTO OCTaTOUHOTO
CUTHajJla LeJlIeBo¥ LBeTOBOM KOMIIOHEHTH Tekymero ©OJIoka B KauecTBe

bYHKUMM OOHOTO VI BoJiee rnapaMeTpoB JVHEeVHOW  MOIOelu U



OoCTaTO4HOTI'O CHUIT'HaJla IIBETOBOM KOMIIOHEHTEL MCTOUYHNMEKa TeRymero
oJIoKa; CpelCTBO IOJId OolIlpeneJIeHnAd, B romepe, oCTaBmeroc4a
OCTaTOUHOTO CHIHaJla IJA LeJIeBOM 1LBeTOBOM KOMIIOHEHTH Ha OCHOBEe
OCTaTOUHOT'O CHIHaJla leJIeBOM IIBETOBOM KOMIIOHEHTH U IIpeICKasaHHOTI'O
OCTaTOUHOTO CHUTHaJa IlieJlIeBOoM I1IBEeTOBOM KOMIIOHEHTH; CpelCTBO @OJIA
KOIMPOBaHNMA 3HaUeHUM oCTaBIleroc4da OCTaTO4YHOTI'O CHUT'HalJla 1eJieBoOu
IIBETOBOM KOMIIOHEHTH; U CpelCTBO HOJIA BHBOIOA KOIMPOBAaAHHEIX 3HaUYeHUM

OCTaBIIEeTOCA OCTATOUHOTO CHUTHajJla B OUMTOBOM BUIEOIOTOKE.

[0010] B IpyITOM acriexKkTe 35TO PaCKpETHE OIMCHBAaET
KOMIIBIOTEPHO—UNTaeMbI 3alloMMHAaIMM HOCHUTeJb, comepxamui
COXpaHeHHHE Ha HeM VHCTPYKLUUN, KOTOPEE npu MCIIOJIHEHUH,

NIpenlIuCHBAaKRT OOHOMY  WJINU BoJjiee ImpolleccopaM YyCTpPOMCTBA oJis
KOOVMPOBaHUA BUIOEOIAaHHEIX : onpemneyiATh IpeldcKaszaHHHBM OCTaTOUHHIMN
CUTHAaJ lLeJIeBOM I1IBeTOBOM KOMIIOHEHTH Tekymero ©OJioka B KauecTBe
byHKRUIMM OIOHOTO NI BoJiee rnapaMeTpoB JIVMHEMHOM MO eJin u
OCTaTOUHOTO CuUTHaJla 1LBETOBOM  KOMIIOHEHTH MCTOUHMKA  TeKyMeIlo
BJoka; OnpenesaTb OCTAaBMMMCSA OCTAaTOUHHM CUTHaJ OJIS LeJleBOou
IIBETOBOM  KOMIIOHEHTH Ha OCHOBE OCTAaTOUYHOTO CUTHalla IlieJieBou
IIBETOBOM KOMIIOHEHTH ¥ IIPEeICKa3aHHOTO OCTAaTOUHOTO CUIHAaJla LeJieBou
IIBETOBOM KOMIIOHEHTH,; KOIMPOBATE SHAUEHMSI OCTaBIEeIOCS OCTATOUHOTO
cuTHalJla LeJlIeBo¥ LBEeTOBOM KOMIIOHEHTE; W BHBOIUTL KOIMUPOBAaHHEE
3HAUEHMS OCTaBIIeroCd OCTATOUYHOTO CHMI'HaJla B OMTOBOM BMIEOIIOTOKE.

[0011] B @mpyroM aclekTe 5TO PacCKpPHETHE OIMCHEHBaeT CIocob
IeKOOUPOBaHMUA BUIOEOOAHHHEX, CcoIepXaluy: olpenejieHVMe B KaudecTBe
OYHKUMM OIOHOTO WMIM 0OoJiee JIMHEMHHX IIapaMeTpOoB JIMHEMHOM MOIeJM U
OCTAaTOUHOTO CHUI'HaJla LBeTOBOM KOMIIOHEHTH MCTOUHMKAa IIpeldCcKa3aHHOTO
OCTAaTOUHOTO CHUTHaJa IleJIeBOM LBeTOBOM KOMIIOHEHTH,; U olpenejleHue
OCTAaTOUHOTO CHUI'Hajla lleJIleBOM I1IBEeTOBOM KOMIIOHEHTEI B KauecTBe
OYHKIUIMM OeKOOMPOBAHHOTO OCTAaBIEeroCsS OCTaTOUYHOTO CUTHaja leJleBon
IIBETOBOM KOMIIOHEHTH ¥ IIPpedCKa3aHHOTO OCTAaTOUHOTO CUTHaJa LeJeBolu
IIBETOBOV KOMIIOHEHTH .

[0012] B mpyTroM aclleKTe 5STO PAaCKPHTHE OIMCHBaeT YCTPOMCTBO
oJId IOeKOIVWPOBaHMA  BUIEOIAaHHEX, opuyeM YCTPOMCTBO COIEPXUT :
naMAaATh, CKOHQUI'YPHMPOBAHHYKR C BO3MOXHOCTBK XPaHEHMS BUIEOIAHHEIX;
VM OIVMH WM OOJIee IMPOLIeCCOPOB, CKOHQUI'YPUMPOBAHHEX C BO3MOXHOCTHIO:

OoIlipeneJIeHnA B KauecTBe @yHKHMM OIOHOT'O MJIn toJiee JIMHEMHEX



napaMeTpOBR JIMHEeVHOWM MOOEeJM ¥  OCTaTOYHOTO CHUTHaJla LBeTOBOU
KOMIIOHEHTE MCTOUHMKA MIpPelOcKas3aHHOTO OCTaTOUHOTO CHUTIHaja lLeJleBou
IIBETOBOM KOMIIOHEHTH; ¥ OIpelesjiIeHMS OCTaTOUYHOTO CUTHajJla leJlIeBon
LIBETOBOM KOMITIOHEHTH B KayeCTRBe byHKUMK OEKOOUPOBAHHOTO
OCTaBIMETOCH OCTAaTOYHOT'O CHITHajla LeJIeBOM IIBEeTOBOM KOMIIOHEHTH U
IpelCKas3aHHOT'O OCTaTOYHOI'O CHIHaJla LeJleBOM LBeTOBOM KOMIIOHEHTH.
[0013] B OpyT'OM acIeKTe 53TO PacCKPHTMEe OIUCHBaeT YyCTPOMCTBO
O0J8 OeKOIUPpOBaHMA  BUIEOIaHHHX, OpudyeM YCTPOMCTBO  CONEPXUT:
CpencTBO IJIA OlIpelesieHud B KadecTBe OQYyHKUMM OOHOTO WM OoJiee
JIMHEMHHX I[apaMeTpOB JIMHEMHOM MOIOeJM M OCTaTOUHOT'O CHI'Haja
IBETOBOM KOMIIOHEHTH MCTOUHMKA I[IPelCKa3aHHOT'O OCTaTOUHOIT'O CHIHaja
eJIeBon LIBETOBOM KOMIIOHEHTEL; n CpeInCcTBO 014 onpenejyieHmnAa
OCTaTOUYHOT'O CHUT'Hajla LeJleBOM 1LBeTOBOM KOMIIOHEHTH B KaudecTBe
OYHKIMM DOeKOOUMPOBAHHOTO OCTAaBMEIoCSd OCTATOUHOTO CHITHAaJa LeJIeBou
IIBETOBOM KOMIIOHEHTH M I[IpPelCKas3aHHOT'O OCTaTOUHOT'O CHITHAaJa LejleBou

IIBETOBOM KOMIIOHEHTH.

[0014] B IpyToM acriexkTe 2TO PacCKpETHE OIIMCEIBAET
KOMIIBIOTEPHO—UNTa MBIV 3aIloMMHAaINM HOCUTEJIb, conepxammi
COXpaHeHHHe Ha HeM UNHCTPYKLUMU, KOTOPHE opu VICIIOJIHEHUH,

IpeOIMCHEBAaKnT OOHOMY  WJIM BoJlee IpolleccopaM YCTpoWcCTBa oJis
OEeKOOMPOBAHMSA BUIEONAHHHX: OIpPeneJIATh B KauecTBe QYHKUIMM OIHOTO
uiam 6oJee JIMHEMHHX IIapaMeTPOoBR JIMHEMHOM MOIeJIM M OCTAaTOUHOTO
cCuTHalJla LBEeTOBOM KOMIIOHEHTH MCTOUHMKA I[IpeldCKa3aHHBM OCTaTOUHHM
CUTHaJI LeJleBOo¥ LBeTOBOM KOMIIOHEHTH; ¥ OIpenesIiTh OCTaTOUHHM
CUTHAaJ 1eJIeBOM LIBETOBOM KOMITOHEHTH B KauecTBe GYyHKINM
IeKOOMPOBAHHOTO OCTAaBIEeI'0CsS OCTATOUHOTO CHIHAaJla lLieJIeBOM LBeTOBOMU
KOMIIOHEHTH U IOIpelcKa3aHHOTO OCTaTOUHOI'O CHUIHaJla leJIeBOM IIBEeTOBOM
KOMIIOHEHTH .

[0015] [TogpoBHOCTM  OOHOTO WM 0OoJiee  IIPUMMEPOB  ITaHHOTO
PaCKPEITUA W3JIOXKEeHH Ha IpuJjlalaeMeHX 4YepTexXax WM B HWKeIPUBEIeHHOM
ommMcaHuUM. JpyTMe NPM3HaKM, LeJIM M [IpeuMymecTBa OyIyT OUEeBUIOHH M3
OonIMCcaHusg, UYepTexel M QopMyJiH M300peTeHMUd.

KpaTkoe onucaHue yeprexen

[0016] oUI'. 1 mnpencrTaBjgsgeT cobor OJOK-CXeMy, MWJIJIOCTPUPYIOIYIO

IIPMMEPHYIL CHUCTEMY KOIMPOBaHMA ¥V OeKOIVMPOBaAHMA BUIOeO, KOTOpad



MOXeT BEITE CKOHOUTYPUPOBaHAa IV Haue IPUTOTOBJIEHA nJIg
peanmMszaluy MM OPYTOTO MCIOJL30BAHMA OIHOW MM 0oJiee TeXHOJIOTUM,
ONMCAHHHX B 2TOM PACKPHTHUM .

[0017] oUI'. 2 mnpencrTaBjsgeT coboy OJOoK-CcxXeMy, WIJIOCTPUPYIOIYIO
INPVMEPHEY BUOEOKOIEP, KOTOPHM MOXeT OHTE CKOHOUIYPHMPOBAH WM
VHadve IMOIPpUTOTOBJIeHa MOJ4 pealu3aluy WIM IPyToTo MCIIOJbL30BaHMUA
OOmHOM MM 0OoJlee TEeXHOJIOTMM, OIMCAHHEX B STOM PaCKPHTUM.

[0018] oUI'. 3 mnpencrabjsgeT cobor OJOK-CXeMy, MWJIJIICTPUPYIIYIO
IIPVMEPHHEY BUIEOIEeKOoIOep, KOTOPHEIM MOXeT OBTb CKOHOUI'YPUPOBAH WJIM
VMHauve IMOPUTOTOBJIEHA MOJA pealu3aluy WIM IPpyToT'0 MCIOJbL30BaHMUA
onHOM MM OoJlee TexXHOJIOTMM, OIMCAHHEX B STOM PaCKPHTUU.

[0019] QUT". 4 npencraBJjgeT codom BIJIOK—CcxXeMy
IIOCJIeNOBATEJBLHOCTY Ollepaliuii, WIIOCTPUPYRINYD IpMMep KOIMPOBAaAHUA
BUIOEOIAHHEX B COOTBETCTBMM C OIHMM ACIEKTOM BTOTO PAaCKPHTUA.

[0020] QUT". 5 npencTaBJisgeT cobom BIIOK—CXeMy
IOoCJIeIOBATEJILHOCTY  Oollepalun, WIIIOCTpUpylIyln  foJjiee  MHNOOPOOHHM
npyMep KOIOMPOBaHMSA BUAOEONAHHEIX B COOTBETCTBUM C OIHMM aclleKTOM
STOTO PACKPHTUS.

[0021] OUT". o npencraBJsgeT cobom BJIOK—CXeMy
IoCJIeIOBaTEJILHOCTH onepauun, WJILJTIOC TPUP YIONY IO opelnckKasaHue
OCTAaTOUYHOTO CUITHAaJIla IIepPBOM LBEeTOBOM KOMIIOHEHTH M3 OCTATOUHOTO
CUTHaJla BTOPOM IIBETOBOM KOMIIOHEHTEHT B COOTBETCTBUM C OIOHUM
ACIIEKTOM STOTO PACKPHTUAI.

[0022] OUT". 7 opencraBjsgeT cobom BJIOK—CXeMy
[IOCJIeNOBATEJIEHOCTH onepauui, VILJTIOC TPUP YIONTYTO npernckasaHue
OCTaTOUHOTO CUTHajla LBeTOBOM KOMIOHeHTH Cb M3 oCTaTOuHOTO
CUTHajJla lBEeTOBOM KOMIOHEeHTH Cr B COOTBETCTBUM C OIHMM aclIeKTOM
STOTO PACKPHTUA.

[0023] QUT". 8 opencraBjsgeT cobom BJIOK—CXeMy
[IOCJIeNOBATEJIBHOCTY OIllepaluri, WLUIINCTPUPRPYRIYD BHBeIcHME IIapaMeTpOoB
JVHEMHOM MOOeJIM Ha OCHOBE BHEMHEeI'O IIpelCcKa3aHMs B COOTBETCTBUM C
OOHMM acCIIeKTOM 2TOI'O PaCKPHTUA.

[0024] QUT". 9 opencraBigeT cobom BJIOK—CXeMy
[IOCJIEIOBATEJIBHOCTY OIllepaluuri, WIINCTPUPYRIYD BHBeISHME IIapaMeTpOoB
JIMHEeMHOM MO I eJIn Ha OCHOBE BHYTPEHHETO IpeIncKasaHusg B

COOTBETCTBMNM C OIHIMM acCIIeKTOM 3STOI'O PACKPEITUA.



NoapobHoe onucaHue

[0025] Clie) PaCKpETHE ONMCEHEBaET pPazJInyHLEe TEeXHOJIOTUN
KOIUPOBaAHMA W/MUIM CKaTugd BUIOSO. B KOHKPETHHX I[IPUMepax 2DTO
PaCKpPEITHME OTHOCUTCH K KPOCC—-KOMIIOHEHTOMY IIPellCKa3aHM, KOTopoe
VCIIOJIE3YETCHA IJIS COKpameHMd M30BITOYHOCTM MexXIy KOMIIOHeHTamMM. OHO
MOXeT OHITH VICIIOJIE30BAHO B KOHTEeKCTe YCOBEPIEHCTBOBAHHHIX
BMIOEOKOIEKOB, TaKMUx Kak pacuupeHmda HEVC, I B KOHTEKCTe
CJIenyrIero IIOKOJIEHMS CTaHOapTOBR KOOMPOBAHMA BUIEO.

[0026] IIBeTHOe BUIOEO UIpaeT BaXHY POJb B MYyJbTUMEOUMHEX
cucTeMax, I'Ie pas3JIMUHEE LBETOBHE IIPOCTPaHCTBa MCIOJbL3YITCS OJIA
50beKTUBHOTO IIpelcTaBJIeHUSa LBeTa. I[BeToOBOe IIPOCTPAHCTBO TOUYHO
orpelesigeT LBET UMCIIOBEIMM 3SHaAUEHMIMM C MCIOJIB30BaHUEM HECKOJIbKMX
KOMIIOHeHT. I[IoNyJISpHEIM LBETOBEM IIPOCTPAHCTBOM fABJISAETCHA LBEeTOBOE
onpocTpaHcTBO RGB, T©Tme UuBeT IpelcTaBJjIeH KaK KoMOMHaALMA Tpex
OCHOBHBEIX 3HaUeHUM LBETOBEX KOMIOHEHT (TO eCTh, KPAaCHHM, 3eJIeHBM
M CHMHMM) . [IJId CXaTusa LBETHOI'O BUIEO MUPOKO MCIOJIBE3YyeTCHd ILIBeTOBOE
npocrpaHcreo YCbCr. Cwm., HanopmmMmep, A. Ford wm A. Roberts,
"KoHBepCcHUM LBETOBOTO IMIpoCTpaHCcTBa", BeCcTMMHCTEPCKUV YHMBEPCUTET,
JlounoH, Tech. Rep., aBrycT 1998 1.

[0027] CTaHmapTH KOIOMPOBAHMA BMIOEO BKJOUaoT B ceba ITU-T
H.261, ISO/IEC MPEG-1 BusyasnbuHemi, ITU-T H.262 wmiam ISO/IEC MPEG-2
BusyaspbHeli, ITU-T H.263, ISO/IEC MPEG-4 BusyajbHbell M 1TU-T H.264
(Takxe M3BEeCTHHN Kak ISO/IEC MPEG-4 AVC), BKJIIOUA A ero
pacmrpeHn : MacmTadbrpyeMoe KOOMpPOBaHMe BUIEO (SVC) u
MHOTOBMIOBOE KOIMpOBaHMe Buneo (MVC).

[0028] HOBHIM MeXOYHAPOIHHM CTaHOapT IJS KOIOIMPOBaHUSA BUIEO,
Ha3BaHHLM BEICOKOD(OOEKTUBHEIM KOIMPOBAHMEM  BUIEO (HEVC) , OBLII
pazpadboTaH U 3BaBepmeH o0OBeIMHEHHOM  KOMaHIOOM IO COBMECTHOM
OeATeJIJbHOCTM B O0OJIaCTM KOOMPOBaHMA  BUIEO (Jcr-ve), TPYyIIon
DKCIIEPTOB 1o KOIVPOBaHU BUIEO n3 TP YIIIIH DKCIIEPTOB 1o
KOIOMPOBaAHMID BUIOEO ITU-T (VCEG) M M3 TPYIIE SKCIEPTOB IO
OBMXyIleMyCsa U300paxeHmio ISO/IEC (MPEG). IlepBasg Bepcud cTaHIapTa
HEVC ©Oruta 3abeplieHa B allpejie 2013 roma. Bropas Bepcua HEVC,
BKJIOUAA pacumpeHmsa REXt, SHVC wmu MV-HEVC, OBpJla 3aBepleHa B

OkTAOpe 2014 roma. TpeTvda Bepcua HEVC, Brimodasd pacuupeHme 3D-



HEVC, ©Omula 3aBepllieHa B ¢eBpajie 2015 1oma, B HacCTodllee BpeMd
OelcTBYyeT M IOOCTYIHa IIOo ampecy http://www.itu.int/rec/T-REC-
H.265. 5T0 TpeThbe wu3OaHMe CTaHOapTa HEVC B @»ajlbHeVmeM B 53TOM
IOOKYMeHTe YIIOMMHaeTCda Kak cTaHmapT HEVC. BTopoe M TpeTbe M3OaHUU
cTaHmapTa HEVC pBriaouaionT B cebd pacliMpeHMe Oualla3oHa ¢opMmaTa
(RExt), KOTOpOe  pacumpsaeT KOOUpOBaHME  BUIOEO  IJA  LUBETOBHX
IPpOCTPAaHCTB, OTJUUHEX oT YCbCr 4:2:0, Takux Kak YCbCr 4:2:2,
YCbCr 4:4:4, m RGB 4:4:4.

[0029] YCbCr m RGB mnpeacTaBJIAT COOOM OBa OCHOBHEIX IIBETOBEIX
IpOCTPaHCTBa, MCIOJBb3YyEeMHX IJA [IPeOCTaBJIeHMAa LIUOPOBOTO BUIOEO.
RGB rmnpezncramifgeT LIBeT Kak KOMOMHALMIO M3 KpPpacHOTO, 3eJIEHOTO U
CUMHETrO, B TO BpeMa kak YCbCr mnperncraideT LudpoBOoe BUIOEO Kak
APKOCTE (Y MM HApPKOCTH), CHUHUNM MMHYC SApPKOCThb (Cb, LBeTHOM CHHUM
WIM LBEeTOBOMY CHMHUM) M KPAaCHHEM MUHYC SpKOCTb (Cr, LBEeTHOM KpaCHHM
WM LBeTOBOM KpacHEM). YCbCr MOXHO OHTL JIETKO KOHBEPTHPOBAHO U3
IIBETOBOTO IpOoCTpaHCTBa RGB NOCpelCcTBOM JIMHEMHOTO MIpeofpa30oBaHUA.
VI3OHTOUHOCTBL MEeXIOY Pas3JIMUHBEMM KOMIIOHEHTaMM, a MMEeHHO KpOoCC-—
KOMIIOHEHTHasa M30HTOUHOCTL, 3HAUMTEJIbBHO YMEHBIIAeTCSa B LBETOBOM
npocTpaHcTBe YCbCr. B [»ONOJHeHMe, OIHMM M3 OpeuMmymecTB YCbCr
apjsgeTca obpaTHas COBMECTMMOCTBE C UepHO-0eJibiM TeJieBumeHueMm (TV),
Tak KakK CHUIHaJ Y IepelaeT MHOopMaluumw O fgpKocTM. Kpome ToOTO,
LMPMHAE  I[IOJIOCEL LBEeTHOCTM  MOXeT OBTBH  yMeHBIleHa  I[IOCPeICTBOM
NOOBHOOPKM KOMIIOHEHT Cb m Cr B QopMaTe BHOOPKM LBeTHoCTM 4:2:0 C
MeHee 3HaUUTEeJIbHEM CYOBEKTMBHEIM BJIMAHMEM, UYeM IHOOBHOOpka B RGB.
nsz-3a DTUX [IperMynIeCcTB YCbCr ABJIAeTCHd OCHOBHEIM 1IIBETOBEIM
IPOCTPaHCTBOM B CXaTUM BUIEO.

[0030] CymecTByRT TakxXe IOpyI'Me LBeTOBEHE IIPOCTPaHCTBa, TaKue
kak YCoCg, KOTOpHEe MOI'YyT OHTH MCIOJIE30BAHE IIpU CXaTHUU BUIEO.
YCoCg mnpencTaBJageT LIMPPOBOE BUIEO Kak HGpKoCcTb (Y MIM HGpPKOCTH),
OpaHXeBHM MMHYC HApKOCTh (Co, LBEeTHOM OpPaHXeBHM WJIM ILIBETOBOM
OpPaHXeBHM) U B3eJIeHHM MHMHYC 4gpKocTb (Cr, LUBeTHOW 3eJIeHHM WK
IBEeTOBOM 3eJjieHBM) . YCbCr MOXHO OHTBH JIEeTKO KOHBEPTHMPOBAHO U3
IIBETOBOTO IPOCTpaHCTBa RGB MNOCPeOCTBOM JIMHEMHOTO Mpeobpa3oBaHUA.
B o»5TOM IOOKYMeHTe, He3aBUCKMMO OT (GaKTUMUeCKOI'O MCIIOJB3YyeMOT'O
UBETOBOI'O IpPOCTPaHCcTBa, TepMuHH Y, Cb m Cr WCHOJB3YyRTCH OJI4

InpencraBJIeHMA TpeX LIBETOBEX KOMIIOHEHT B Kaxmon cXeMe CXaTm4a



Bumeo. CllegyeT IIOHMMATL, UYTO TEeXHOJIOIMM MOIT'YT IIPMMEHATHECH W K
IOIPYTMM TpeM LBEeTOBHM IIPOCTPaHCTBaM.

[0031] oUI'. 1 mnpencrTarjsgeT cobor OJOK-CXeMy, MWJIJIOCTPUPYIOIYIO
IPUMEPHYK CUCTEeMYy KOOMPOBaHMA UM OEeKOOMPOBaHMSA BMIeO, KOTopad
MOXET OBITE CKOHOUTYpPUPOBaHa VI MHaue IIPUTOTOBRJIEHA 014
pealmMzaluM WM OPyTOTO MCIOJB30BaHMA OIHOM MM 0oJiee TEeXHOJIOTUM,
ONMCAHHHX B DTOM packpeTuM. Kak nokaszaHo Ha OUI'. 1, cumcrema 10
BKJIOUaeT B Ccebsa YCTPOMCTBO-MCTOUYHMK 12, KOTOpOe T EeHEepUPYEeT
KOOMUPOBAHHEIE BMIEONAaHHEE, I[OoIJjieXallMe B IaJIbHeMeM IeKOOMPOBaHUIO
yCTpOoMCTBOM-anpecaToM 14. VYCTPOMCTBO-MCTOUYHMK 12 U yCTPOMUCTBO-
ampecart 14 MOTYT cComepXaTh Kakve—-Jmbo M3 MMPOKOTO  pAna
YCTPOMCTE, B TOM UMCJIe HACTOJIbBHEIE KOMILITEPH, OJOKHOTHEE (TO
eCcTh, IIePEHOCHEE) KOMIIBEIOTEPEHL, [JIaHIIe THEE KOMIIBIOTEPEHL,
TeJIEBM3MOHHEE [IPUCTaBKM, MUKPpOTeJleQOHHBE TpPpyOKM, TaKMe Kak Tak
HaszeBaeMele "yMHEE" TejepoHH, Tak HasbBaeMbe "yMHBEEe" IIJIaHMeTH,
TeJIEBM3MOHHEE [IPUEMHUKH, KaMepH, YCTPOMCTRA oToOOpaxeHms,
UMbpOBHE MyJIbTUMEOUMHEE [IPOUTPHBATENM, KOHCOJM HOJIsS BUIEOUTD,
YCTPOMCTBa TIOTOKOBOM Iepemauu BUIEO WIM I[I0oHo0HOe. B HEeKOTOPHX
ciyuasax, YCTPOMCTBO-MCTOUHMK 12 UM yCcTpoMcTBO-ampecaT 14 MoTyT
OHITE ODOPYHOOBAHH IJig OeCIpPOBOOHOM CBA3U.

[0032] VcrpoMcTBOo-ampecaT 14 MOXeT IOIPMHMMATL II0 JIMHMM 16
CBSA3M KOOMPOBAaHHEE BMIEOIaHHHE, IOIJeXallle IeKOOMPOBaHMO. JIMHMA
16 CcB4A3M MOXeT comepXaTb KaKou-JmMOo THUII HOCUTEJIS UJIM yCTpOoMNCTBa,
CrocoBHOTO TIepeMemaTh KOIOMPOBAHHHE BUIEeOIaHHHE U3 YCTPOMCTBA-—
MCTOUHKKa 12 B ycTpoMcTBO-amapecaT 14. B OIHOM IpuMepe, JMUHUA 16
CBA3M MOXEeT ColepXaThk Cpelly CBA3M IJd oO0ecClledeHUSI BO3MOXHOCTU
YCTPOMCTRY-MCTOUHUKY 12 lepelaBaThk KOOMPOBaHHEE  BUIeOIaHHHE
HelnoCpeACTBeHHO YCTpPOMCTRy-aIpecaTy 14 B  peaJIbHOM BpPEMeHHU.
KomuporaHHEE BUIOEOOaHHEE  MOITYT OBITE  MOIYJIMPOBAHEL  COIJIACHO
CTaHmapTy CBA3M, TakKoMy KakK [OIpOTOKOJI OeCHpOBONHOM CBA3U, U
nepellaHH YCTpPOUCTBYy-anpecaTy 14. Cpema CBA3M MOXeT COOEPXaThb
JOOYK NPOBOIHYK WM OeCHIpOBOOHYI Cpelly CBA3U, TakKyl KaK CIeKTp
pazuouacToT (RF) wmmm omHy uiIM ©0oJjiee OQOUBMUECKUX JIMHUM IIepenad.
Cpezma CBA3M MOXeT OQOpMMPOBATH UYacTh I[IaKeTHOM CeTM, TakKoM Kak
JIOKaJIbHasd CeThb, NMpokKoMacwTabHasd ceTb WM IjiobaJibHad CeThb, Takasd

Kakr MHTepHeT. Cpena CBA3M MOXET BKJIOUATL B Cebd MapmpyTM3aTOPEH,
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KOMMYTaTOpPE, O0as0BEEe CTaHUUM WIM »OpyTroe oOopyloBaHMe, KOTOpoe
MOXeT  OBTb [IPUIOOHEIM IJIS COOEeMCTBMA CBSA3M OT YCTpPOMCTBa-
MCTOUHMKA 12 K yCcTpoMcTBYy-aIpecaTy 14.

[0033] B kauecTBe aJIbTEPHATUBEH, KOIVMPOBAHHEE JaHHBE MOTYT
BHBOOMTLCHA M3 MHTepdelca 22 BHBOOa B YyCTpoMcTBOo 31 xXpaHeHUA.
AHaJIOTMYHO, KOIVPOBaHHEE IOaHHBE MOTYT OHITH IOOCTYIIHE nu3
ycTporicTBa 31 XpaHeHUsS MHTepdelcoM BBOOa. YCTPOMCTBO 31 XpaHeHUud
MOXeT BKJOUATE B ceba JwodoM M3 MHOToOoOpa3Msa pacHpeleligeMbX WK
JIOKAJILHO IOOCTYIIHHIX HOCUTEJIeM XpPaHeHMS IOaHHHX, TaKMxX Kak XeCTKUM
ouck, Blu-Ray-mmckum, DVD, CD-ROM, Qusum-naMAaTs, SHeplro3aBUCHMAasA
WY  BSHeproHe3aBucCcHMasd IIaMiaThb, JMbo Jiobble OpyTMe IIOOXOLOAllNMeEe
UMOPOBEHE HOCUTENM XPaHeHMA OaHHBIX IJIA XPaHeHUSa KOOUPOBAaHHBIX
BUIOEOIAHHEX. B HOOMNOJHMTEJLHOM IpuMepe, YyCTporcTBo 31 xXpaHeHUS
MOXeT COOTBETCTBOBATEHL bangoBoOMy cepBepy Nz oIpyromMy
IIPOMEXYTOUHOMY YCTPOMCTBY XpPaHeHud, KOTopoe MOXeT YIEepXUBATH
KOOMPOBaHHOE BUIEO, CTeHepupOBaHHOE  IIOCPEeNCTBOM YCTPOMCTBa-—
UCTOUHKKa 12. VYcTpolcTBO-amapecaT 14 MOXeT OCYmeCTBJATE OOCTYI K
COXpPaHeHHHM BUIOEOOaHHEM U3 YCTpOMCTBa 31 XpaHeHU A uepes
IIOTOKOBYIO Ilepemauy WIM 3arpy3Ky. OQalJIOBHM CepBep MOXeT OHTb
JIOOBEIM TMIIOM CepBepa, CIOCODOHBEIM XPaHUTE KOIOMPOBAHHEE BMIeOOaHHHE
1 IepemaBaThb 5BTU KOIOMPOBAHHEE BUICOIAHHEHE YCTPOMCTBY-alpecaTy
14. TIIpuMmepHHe (alJIOBHE CepBepH BKJIOUALT B ceda Beb-cepBep
(HanopumMmep, IOJud Beb-cakTa), cepBep FTP, ycTpoMcTBa XpaHeHUS
IOaHHHX, IIoOKJIDUaeMeHe K CeTH (NAS) , WY  JIOKaJIbHEIE  IUCKU.
YcocrpocTBO-ampecaT 14 MOXeT OCYMeCTBJATEL IOOCTYII K 3aKOOMUPOBaHHBM
BUIEOOaHHEM dYepes Jwoboe CTaHOapTHOe COelMHeHMVe OJd Iepelauu
IOaHHHX, BKJIOUaKIEee B ceba VHTepHeT-COEeIMHEHNE. 3T0  MOXET
BKJIIOUATL B Ccebsa OecHpoBOOHEM KaHaJ (HamopuMmep, Wi-Fi coenuHenwue),
IIPOBOOHOE COeIMHeHUe (HanmpuMep, DSIL, KabeJIbHHM MOOeM U Tak
najee) WM ¥X KoMOMHaLM, KOTopas MABJSeTCd NOIOXOoNAmeN  OJId
OCYIECTRBJIEHMA IOOCTYyIla K KOIOMPOBAHHOTO BUIEONAHHHM, XPaHUMBM Ha
bamIoBOM cepBepe. [lepenaua KOIVNPOBAaHHBIX BMIEOOaHHEIX oT
ycrporcTBa 31 XpaHeHMS MOXeT OBTEL I[IOTOKOBOM IIlepelauei, Iepeladen
3aTpPy3KM MM UMX KoMOMHalLMeM.

[0034] TexHoJIOTHUA 3TOTO PaCKPBEITUA He OT'PaHUYEHE

GeCHpOBOHHBIM_T/I IIPMIIOXEHV AMIN mJin YCTaHOBKRaMI. TexHoJOTUM MOT'WYT
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OBITEL IIPMMEeHEeHB K KOIOMPOBaHMIO BMIEO B IMIOOOEPXKY KaKoTo-Jmbo us3
MHOTOOOpas3mMa MyJbTUMEIUMVHEX OPUJIOXKEHUNM, TaKMxX Kak TeJIeBU3KOHHEEe
BemaTeJIbHEEe IIepelauM 10 paIuouHTepdelcy, KkKabeJlbHBE TeJIeBU3UMOHHHE
nepemauy, CIYTHUKOBHE TeJIeBM3MOHHHE IIepenauy, IIOTOKOBHE IIepelauun
BUIOEO, HalpuMep, uepe3 VHTepHeT, KOIOMPOBaHMe LUMOPOBOTOC BUIEO IJIA
XpaHeHMs Ha  3aloMMHapleM HOCHUTeJle, IeKoOIMpoOBaHMe  LUIPOBOTO
BUIOEO, COXpaHeHHOTO  Ha 3aloMMHaKnIeM  HoOCUTeJe, Wi - opyrue
IPUJIOXKEHU A . B HeKOTOpPHX IIpuMepax, cucrtema 10 wMoxeT  OHTBH
CKOHOUTYPHUPOBaHa C BOBMOXHOCTBI IIOIONEPXKM OIOHOCTOPOHHEN WM
IBYXCTOPOHHEN Iepemauys BUIEO OJIA IOOOEPXKM IPUIIOXKEHMUM, TaKMxX Kak
[IOTOKOBAaA IIlepelada BUIEO, BOCIPOM3BeIeHMe BMIEO, BemaHue BUIEO
n/ NI BUIeoTeJlebOoHUA.

[0035] B mnpumepe c OUI'. 1, YyCTPOMCTBO-MCTOUHMK 12 BKJIOUAET
B cebsa MCTOUHMK 18 BuIeo, BUAOeokomep 20 M uHTepderc 22 BHBOIa. B
HEeKOTOPHX CJyudyasax, uHTepdelic 22 BHBOIDA MOXeT BKJIOUATL B cebsa
MOOYJIATOP/OeMOOyJIATOP (MomeM) WU/UiIM IepelaTurkK. B YCTpolcTBe-
MCTOUHMKe 12, MCTOUHMK 18 BMOEO MOXEeT BKJIOUATE B ceb®i MCTOUHUK,
TakKom KakK  yYCTPOMCTBO BUIOEeO3axBaTa, HalpuMep, BUIEOKaAMEDPY,
BUIOEOAPXUB, CoIepXalluyi paHee BaxXBaueHHOEe BUIeO, MHTepdeMc nomauu
BUIeO IJIA IIpMeMa BMIOeO OT IIOCTaBIMKa BUINEOKOHTEHTa U/UJIM CUCTEeMYy
KOMIILIOTEPHOM  I'padUkM  OJIS TeHepUPOBaHMS  HAHHHX  KOMIILIOTEPHOM
TrpadmkM B KaueCTBe MCXOIHOTO BMIEO WM KOMOMHALIMIO U3 TaKUx
MCTOUHMKOB. B KauecTBe OIHOT'O IIpuMepa, €eCJM MUCTOUHMKOM 18 BUOEO
ABRJISEeTCA  BUIeokaMmepa, YCTPOMCTBO-UCTOUHUK 12 ¥  YCTPOMCTBO-
agpecaT 14 MOTyT GOpPMMPOBATH Tak Ha3HBaeMble TeJlehOHE C KaMepaMu
WIM  BUOeo-TeJedOHH . OmHako, TeXHOJIOT UM, OIMCaHHLIe B 2TOM
PACKPHTHUM, MOTYT OBTL IIPMMEHMMEIMM K KOIOIMPOBAHMI BUIeO B o0meM U
MOTYT OHTL NPMMEHEHH K OeCHPOBOOHEM M/MJIM MIPOBOIHEM IPUJIOXESHMSIM.

[0036] 3axBaudueHHOE, IpenIBapUTESILHO 3axXBayueHHOE VI
CreHepUpOBaHHOE KOMIILIOTEepPOM BUIOEO MOXeT OHITE KOIOIUPOBAHO
nmocpelncTBoM Buaeokomepa 20. KoIMpoBaHHHE BUIEOOAHHEE MOTYT OHTH
IepeldaHH HeNOoCPeOCTBEeHHO YCTPOMCTBYy-alpecaTy 14 uepes uHTepbdelc
22 BHBOIA YCTPOMCTBa-MCTOUHMKa 12. KoIOuMpoBaHHEHE BUIOcOINaHHHE
Takxe MOTYT OHTE (MJIM B KauecTBe aJlbTepPHATUBEH) COXpaHeHH Ha
ycrporcTBOo 31 xXpaHeHuMAa njgsa 0oJee IIO3OHEIO OOCTYIAa YCTPOMCTBOM-—

agpecaTa 14 wmm Iy IT'VIMIL yCTpOTZCTBalVH/I, IJI4 IOEeKOIMPOBaHMA I/I/I/IJ'H/I
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BOCIIPOUBBENEHNSA .

[0037] VcrTporcTBo-anmpecaT 14 BrjaodaeT B ceb®a uHTepderc 28
BBOOa, BuIeonmekolep 30 M YyCTpPOMCTBO 32 oToOpaxeHUA. B HEKOTOPHX
ciydasax, MHTepdoelic 28 BBODA MOXET BKJIOUATE B cebS NPUEeMHUK W/UIINU
MomeM. MHTepderc 28 BBOOa yCTpoMcCTBa-aIpecaTa 14 OpuHUMAaeT
KOIMPOBaHHEIE BMIOEOOaHHEEe I[IO0 JIMHMKM 16 CBA3U. KonnpoBaHHEE
BUIOEOOaHHEE, CBS3aHHEE II0 JIMHUM 16 CBA3UM WIM OOeClleueHHBEE Ha
ycrporcTBe 31 xXpaHeHUA, MOTYT BKJoOUYaAThL B cebga MHoTooOpasue
CUHTaKCUUeCKUX BJIEMEHTOB, CT'eHEeEPUPOBaHHHBIX [IOoCpenCcTBOM
BUleokomepa 20 1OJd MCIOJB30BaHUA BUIEOIEKOIEPOM, TakKMM Kak
BUIOEOOEKOOED 30, B OEKOOUPOBaHUU BUIEOIAHHEIX . Takue
CUHTaKCHUUeCKMe DJEeMeHTH MOI'yT OHBTHL BKJIOUEeHH B 3aKOIMPOBAaHHEE
BUIOEOIaHHEE, epenaBaeMee 10 cpene CBA3MU, XpPaHVMEE Ha
3aloMMHanIeM HOCUTeJle, WM XpaHuMHe Ha GallJIoOBOM CepBepe.

[0038] VcrporcTeo 32 oTobpaxeHUS MOXeT OHTL OOBeIMHEHO C,
NI OBITE BHEMHYM  OTHOCUTEJIEHO yCTpoMcTBa-ampecaTa 14. B
HEeKOTOPHX IIpMMepax YCTpoMcTBO-aapecaT 14 MoOXeT BKJOUATL B cebsa
VHTeTpPUPOBaHHOE YCTPOMCTRBO oToOpaxXeHMA u TaKxe OHITE
CKOHOUTYPUPOBAHO c BO3MOXHOCTELIO B3aMMOIEeNCTBUS c BHEMHVM
YCTPOMCTBOM OTOOpaxeHMUI. B OpyIrux OpuMepax YyCTpoMcTBo-anpecaT 14
MOXeT OHTb YCTPOMCTBOM oToBpaxeHusa. B ofbmeMm, ycTpoMcTBO 32
oToDpaxeHUs oToOpaxaeT IeKOOVWPOBAHHEE BMIeONAHHHE IIOJIB30BATEIR U
MOXeT comepXxaTb Jwodoe U3 MHOTooOpa3uMsa YCTPOMCTB OTOOpaXeHUsd,
TakMxX Kak XUIKOKPUCTaJJIMUeckoe YCTPOMCTBO oToOpaxenus (LCD),
IJla3MeHHOe YCTPOMCTBO OTOOpaxeHMsa, YCTPOMCTBO OTOOpaXeHMS Ha
OpPTraHNUeCKMX CBeTOIMoOIax (OLED) MJin oOpyTron TUII YCTPOMCTBA
oTODpaXeHUs.

[0039] Buneoxomep 20 wm Bumeonekonmep 30 wmoryT paboTaThb
CcoTJlaCcHO CTaHOapTy CXaTUsS BUIEO, TaKOMy KaK YIOMMHAEMEM BHIIE II0

TEeKCTY CTaHIapT BHEHCOKOZOOEKTMBHOTO KOOMPOBaHUA Bumeo (HEVC), wu

MOTYT COOTBETCTBOBATE TEeCTOBOM Momejsmm HEVC (HM) . B xaudecTBe
aJIb TeEPHaATUBH, BUIOECOKOIED 20 u BUIOEOOEKOIED 30 MOTYT
GYHKIIMOHMPOBATH COoTJIacHO IpyTMM YaCTHEM M TP OMBHIIIIE HHEIM
cTaHmapTawM, TaKMM Kak CTaHOapT ITU-T H.264, B KauecTBe
aJIb TepPHaTUBE YIIOMMHAa MBIV Kak MPEG4, JacTb 10,

YCOBEPIWEHCTBOBAHHOE KOOUPOBaHMe BuIOeo (AVC) WM pacClMpeHUa TakKux



13

CTaHOaApPTOB. TexXHOJIOIMM DTOI'0 pPacKpETUA, OOHAKO, He OI'PaHUUEeHH
KaKUM-JIMOO KOHKPETHEM CTaHOapTOM KOOMPOBaHMA. HpyIMe IIPUMMEpPEH
CTaHIapTOB CXaTMda BUIeO BKJIOUALT B cebsa MPEG-2 m ITU-T H.263.

[0040] XoTer HTO ¥ He IoOka3zaHo Ha OUI'. 1, B HEKOTOPHX
acrnexkTax, Bumeokomep 20 u Bumeomekomep 30, KaxOeli, MOXeT OHBTH
00LeOMHeH C ayIOMOKOIEepOM M ayOMOOeKOOepoM, M MOXeT BKJIOUATL B
cebdqa Hanjexamue OJIOKM YIJIOTHEHMA-PAa3yIJIOTHeHMA (MUX-DEMUX), wWiIu
IOpyToe almnapaTHOe UM [IpoI'paMMHOe oOf0eclledeHre, UTOOH YIPaBJIATh
KOOMPOBaHMEM KaK ayIMo, TaK UM BUOeO, B OOmeM IIOTOKe IOaHHBX WM B
OTHOEeJIbHHX I[IOTOKax NOaHHEX. ECiM I[IpMMeHMMO, B HEKOTOPHX IpHMepax,
Oiioku MUX-DEMUX MOTYT COOTBETCTBOBATE [IPOTOKOJY MyJIbTUILJIEKCOPa
ITU H.223 VI OPYyTUM [IPpOTOKOJIaM, TaKUM Kak IIPOTOKOJI
IoJIL30BaTeJIbCKUX melrarpamm (UDP) .

[0041] Kaxnemtr m3 BuIeokoIepa 20 um Bumeomekolepa 30 MoOxeT
OBITE peasiM30BaH Kak Jmobad M3 MHOToOoOpasmda MNOOXOOANMX CXeM
KoOepa, TaKMx Kak CxXeMa, uMenmlasd OIOMH WM ©0oJiee IIPOLeCCOpOB,
MUKPOIIPOLIECCOPOE, UMOPOBEX CUT'HAJIbHEIX [IPOLIECCOPOB (DSP),
crielMalM3UpOBaHHasa MHTeTrpaJlbHas cxemMa (ASIC), mOpor'paMMMpyeMas
[IOJIE30BaTeJIeM BeHTMJIbBHasA MaTpulla (FPGA), IOMCKpeTHasa JOTMKa,
oporpaMMHOe OOecCIleueHNE, alrapaTHoe oDeclleueHue, IpOoTpPaMMHO—
alrnapaTHoe ofeclledeHre WM JIOOHEe UMX KoMOMHauuM. Korma TexXHOJIOTUU
peanmMs3yrnTca 4YacTHUYHO B IIPOTPaMMHOM OOeclledeHrM, YCTPOMCTBO MOXET
XPaHUTh MHCTPYKUUM IJIS OPpOIpaMMHOTO OOecliedueHMs Ha IIOOXONAIEM,
OOJITOBPEMEHHOM KOMIIBIOTEPHO-UMTAEMEIM HOCUTEJIE UM MCIOJHATE DTU
VMHCTPYKLUMM B alllapaTHOM OOecClledeHUM C MCIOJIBE30BaHMEM OOHOIT'O WJIU
BoJjlee TMpPOLECCOPOBR NJIS BHIIOJIHEHMSA TEXHOJIOTHM DTOTO PaCKPHTHUA.
Kaxnoemt m3 BUIOeokoIepa 20 m Bumeolekomepa 30 MoxeT OHTH BKJIIOUEH B
OOVH wuIM 00Jiee KONEpOBR WIM IOeKOIepoB, JOOM M3 KOTOPHX MOXET
OLTL MHTETPYPOBaH Kak YacTh KOMOMHMPOBAHHOTO KoIepa/Imekomepa
(KoIOeKa) B COOTBETCTRYKIEM YyCTPOMCTRE.

[0042] B oftmem, pabouas MomeJib HM ONMCHBaAET, UYTO BUIEOKAIpP
i  u300paxeHre MOT'YT OBTH pas3leJIeHH Ha I[IOCJIeNOoBaTeJIbHOCTE
OPEBOBMIOHEX OJIOKOB MM HauOOJBIMUX eOMHWI KoouposaHusa  (LCU),
KOTOpPEE BKJOUAKT B CceOsa Kak BHOOPKU HAPKOCTM, TaK W BHOOPKU
IBEeTHOCTHM. IpeBOBMIOHHY OJIOK MMeeT aHaJIoOTMYHyK LeJlb Kak U

MakpoOJIOK CcTaHmapTa H.264. Cilalc BkJIOYaeT B cefsa HEKOTOPOe UYMCIIO
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[IOCJIeNOBATEJIBHEIX  OPEBOBMIHEX  OJIOKOB B I[IOPAOKe  KOOVUPOBAaHUA.
Buneokanp win mn300paXeHMe MOI'yT OBTE CeKUVMOHMPOBAHH Ha OIOWH WJIU
BoJjiee cCJaucoB. KaxOell IOpeBOBUOHEM OJIOK MOXeT OHBTL pasdbuT Ha
e OVHUIIEL KOOUPOBaAHUA (CU) COTJIaCHO KBaIpOIepery. Hanpuwmep,
IPeBOBUAHEM OJIOK, B KadeCTBe KOPHEBOTO Yy3Jla KBaIpolepeBa, MOXeT
OHITE pa30MT Ha UYeTHpe MIOUEPHUX Yy3Ja, U KaXOeM JIOUYepHUM Yy3el
MOXeT, B CBOK OuUepelb, OHBTE POOUTEJIECKMM Y3JIOM M OHTbH pas3OuT Ha
IpyTHe UYeTHpe »OOYepHUX VY3Jja. KOHEUHHM, He pas3duUTHM IOUYepHUN
y3eJ, B KadecTBe KOHIEBOTO VY3Jla KBaOpoOepeBa, COOEPXUT Y3ell
KOOUPOBaHMA, TO eCTb, KOIOMPOBAHHHM BUIEOOJIOK. CHHTaAKCUUECKHUE
OaHHEE, acCCOUMMPOBAHHEHE C KOOUPOBAHHEM OMTOBEM I[IOTOKOM, MOI'YT
3aldaBaThb MaKCHUMaJIbHOEe KOJIMUEeCTBO pas, KoI'Za IOPpeBOBUIHEM OJIOK
MoXxeT OHTH Ppas3duT, a TakxXe MOTYT 3alaBaTb MMHYMMAJIBHHEN pPa3Mep
Y3JIOB KOOUPOBaHMUA.

[0043] B onHOM HnpuMepHOM Hnonxozne CU MOXeT BKJKOUATL B cebsa
OJIOK KOIMPOBAaHMA HAPKOCTU M Oba OJIOKa KOIMPOBAHMA LBETHOCTM. B
IOPpYyTOM IpMMepHOM nomxome CU MoOxXeT BKJIOUaTh B ceb®a  OJIOK
KOOUPOBaHUA APKOCTM, OJOK kKoIupoBaHMa Co M OJIOK KoOoupoBaHMA Cg B
LBeTOBOM IpocTpaHcTBe YCoCg. B mpyI'oM IIpMMepHOM I[onxone CU MOXeT
BKJIOUATE B ceba O6JI0OK KOIMPOBaHMSA KpacCHOTO, OJOK KOOUPOBAHUA

3eJIeHOTO U OJIOK KOIMPOBAHMA CHUHET'O B LBEeTOBOM IIpOoCTpaHCcTBe RGB.

[0044] B OIIHOM [IPYMEPHOM rogxone CU MOXeT MMETH
aCcCoOUMMPOBAaHHHE e OMHUIIEL npenckKasaHusa (PU) " eOMHUILIEL
npeobpazoranmsa (TU). Kaxmas wnu3 PU MoxeT BkJIOUaATh B cebdg OIUH

OJIOK NIpencKa3aHud SAPKOCTM M IOba OJIOKa IpelckKa3aHus LUBETHOCTHU, WU
Kaxmaa n3 TU MoOXeT BKJOUATL B cebga omouMH OJIOK Opeobpas3oBaHMA
APKOCTM U IBa 0OJoKa Ipeo®pa30BaHMA LUBeTHOCTM. Kaxmemt u3 OJOKOB
KOOUPOBaHUSA MOXeT OHTE CeKUVMOHMPOBaAH Ha OOMH wWiIu 0oJiee OJIOKOB
IpelckKa3aHusa, KOTOpHe colepXaT OJIOKM OJd BHOOPOK, K KOTOPHM
IpUMMeHAeTCa TaKoe Xe IpelckaszaHuve. Kaxnell n3 OJOKOB KOIMPOBAHUSA
TakXxe MOXeT OHTb CeKUMOHMPOBaAH Ha OOMH WM 0OoJjlee  OJIOKOB
npeobpasoBaHus, KOTOpPHE coOepxaT OJOKM  BHOOPOK, K  KOTOPEM
IpUMeHSeTCs Takoe Xe IIpeobpa3oBaHUE.

[0045] PazmMep CU B oO0OmeM COOTBETCTBYET pasMepy y3Jja

KOOIVPOBAHMA M TUIMUHO HOOJIKeH OBITh KBaOpaTHEM [0 dopMe. Pasmep CU
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MOXEeT HaxOoIUTBLCS B IMalla30He OT 8X8 MIMKCceJel BIJIOTH IO pas3Mepa

IpeBOBUOHOTO OJIOKa C MaKCUMyMOM B 64x64 mnukceJeV wiM OoJblle.
Kaxmasg CU MoOxXeT 3alaBaTb OIOHY wmiIm 6Oojiee PU m omHy wmim 6©oJjiee TU.
CHHTakKCHUUeCKue OaHHEE, BKJIIOUEHHEE B Ccu, MOTYT OIMCHBATE,
HallpuMep, CeKUMOHMPOBaHMe OJIOKa KOOVUPOBaHMA Ha OOMH WM O0oJjee
OJIOKOB TIIpenckKaszaHMdg. PeXxuMmbl CeKUMOHUMPOBAHMA MOTYT pasindyaTbCA
Mexny TeM, 3BakoguporaHa Jm CU B OpAMOM pPexXuMe WM pPeXuMe
Oponycka, 3akoIVMpoBaHa B pexXuMe BHYTPEHHEeTO IIpelcKasaHud WIn
3aKOoOMpOBaHa B pexXuMe BHeMHeTO IIpelckas3aHuda. DBJIOKM OpeldcKa3aHusAd
MOTYT OBTE CEeKUMOHUPOBAHE, UyTOOE OHBTHL KBaIOpPaTHHMM WJIM  He
KBagpaTHEMM I[IO0 ¢opMe. CHMHTAKCUUeCKMe TaHHBe, BKJIKUeHHHe CU,
TakKxe MOTYT OIMCHEBATEL, Halnpumep, CEeKLMOHVPOBaAHME BJloKa
KOOUPpOBaHMA Ha OIOuH wmiM 0oJiee OJOKOB IIpeoOpasoBaHMAa COIJIACHO
KBaOpolepeBy. DBJIOKM IIpeobOpasoBaHUA MOTYT OBThH CEeKUMOHMPOBAHE
Tak, 4YTOOH OBTEH KBaOpPaTHEIMM MJIM He KBaOpaTHBMM 10 QOpMEe.

[0046] CrarmmapT HEVC nospoJjigeT npeobpas3oBaHuda corjacHo TU,
KOTOpPHE MOTYT prasiIndyaTbCAa njid pasJIMUHEX CU. TU TUIINYHO
YCTAaHOBJIEHE 10 pa3Mepy Ha OCHOBaHUM pasMepa PU B mnpenesylax OaHHOM
CU, =aZaHHOW mOJa CcekUMoHMpoBaHHOM LCU, XOTS STO MOXeT He Bcerma
uMeTsr MecTo. TU, Kak I[OIpaBMUJIO, MMEKRT TOT Xe& pas3Mep WM MeHbIle,
ueM PU. B HEKOTOPEIX npuMepax, OCTaTOUHEE BEIOOPKM,
cooTBeTCcTRyKIMe CU, MOTYT OHTE IDOOpasdelieHH Ha 0oJilee MaJleHbKUe
eIVHUILE C MCIOJb30BaHMeM CTPYKTYPH KBaIpoIepeBa, MW3BECTHOM Kak
"ocTaTouHoe KBampoleperBo” (RQT) . KoHueBrEe  y3JH RQT MOTYT
opencraBJaTh, TU. 3HaueHMS IIMKCEJIBHHX pPas3HOCTeM, acCCOUMMPOBAHHEE
c TU, MOTYT OHTE Ipeobpa30BaHHE OJA CO3OaHudgd KOBOOUIIMEHTOB
npeobpal30BaHmMa, KOTOPHE MOT'YT OHBTL KBAHTOBAHH.

[0047] B obmemMm, PU BrJmouaeT B ce®g DmaHHBEeEe, CBS3aHHHE C
opolleccoM IpelnckKasaHusa. Hanpuwmep, korma PU 3sakomupoBaHa BO
BHYTpeHHeM pexuMe, PU MOXeT BKJOUATL B Ccebd OaHHBEE, OIUCHBAKIME
PexXMM BHYTPEeHHeTro IIpenckasaHmda njga PU. B kauecTBe 1OpyroIro
npuMepa, korma PU sakoguMpoBaHa BO BHellHeM pexuMme, PU MOXeT
BKJIOUATE B CceBd OaHHBEe, 3aJanlire BeKTOop IOBWXeHMA 1nJsa PU. IaHHEE,
3ajJaKnimye BeKTOP OBWXeHMS 1mJjsa PU MOT'YT ONMCHBATL, HalpuUMep,

T'OPM3OHTAaJIEHY KOMIIOHEHTY BEeKTOpa IOIBIVXeHMA, BepPTHURaJIEHYO
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KOMIIOHEHTY BeKTOopa IBWXEHMS, pa3peleHre JIA BeKTOopa IBVWXKeHUSA
(HanpuMep, oOOHa UYeTBepTas IIMKCEeJIbHOM TOUHOCTM WMJIM OIOHa BOCbMAagd
IMKCEeJILHOM TOUHOCTH), OIOpHOe mu3o0OpaxeHMe, Ha KOTOpoOe YKas3LBBaeT
BEeKTOP IOBMXEHMS U/UJIM CIUMCOK OIOPHHX M300paxeHuin (HaIpuUMmep,
cinucok 0, cmmcok 1 mam cromcok C) IJid BeKToOpa IOBMKEHMSA.

[0048] B obmem, TU MCIIOJIL3YEeTCH 0Jis IPOLIeCCOB
npeolpas3oBaHMA M KBaHTOBaHMA. IaHHadga CU, uMenlas OOHY WMIM O0oJjee
PU, TakXxe MOXeT BKJIOUATL B cebd omHy wmim ©6ojgiee TU. Tlocge
npernckaszaHmsa BuUmeokolep 20 MOXeT BHUMCISATE OCTATOUHBE 3BHAUEHUA
ns3 BUIOeOBJIOKA, UOEeHTUOULUUPOBAHHOTO Y'3JIOM KOOUPOBaHUA, B
coorBeTCcTBMM C  PU. SBaremM ys3eJ KOIOVMPOBaHMA OOHOBJIAETCA  OJ4A
oBpalleHrsd K OCTaTOUHHEM 3HaUeHMAM, a He K MUCXOIOHOMY BUIeOOJIOKY.
OcTaToOUHHE 3HaueHMd COoIOepXaT BHaueHMs I[IMKCEeJIbHHX pa3HoCcTel,
KOTOpPHE MOT'YT OHTH IIpeoOpas3oBaHE B KOBOOUMUMEeHTH IIpeobpa3oBaHUMg,
KBAaHTOBAHE ¥ CKaAHMPOBAHH C MCIOJb30BaHMeM IIpeoBpas3oBaHUM U
IOpyTro¥ wuHOopMalumM IOpeobpasoBaHMUA, TOUHO olpemejsgemMor B TU, nja4a
cos3maHus4a YIIOPAOOUYEHHEBIX KOBOOULIMEHTOB npeobpas3oBaHmAd ojsa
SHTPONUMHOTO KOOUPOBaAHMA. Y3eJ KOIMPOBaHMA MOXeT OHTL CHOBa
oBHOBJIEH, UTOOH oOOpamaTbCsa K D2TUMM YIOPAOOUEHHHM KO3(QPMLIMeHTaM
npeobpa30BaHUA. Clie) PacKpHETHE TUIINYHO VCIIOJIE3YET TepMUH
"BumeoOJiok" mysa ofpalleHUsa K y3Jy komoupoBaHMsa CU. B HeKOTOPHX
OCOOBEIX CJIyuyasdx, DTO PaCKpPHTME TakKXe MOXeT MCIOJB30BaATE TEepPMUH
"BumeoOJsiok" 1mJsa ofOpalleHMsa K OpeBOBUIOHOMY OJIOKY, TO ecTb, LCU wmim
CU, KOTOPHM BKJIOUaAeT B cebsa y3eJl KOOMpOBaHMS, a Takxe PU m TU.

[0049] BupeonocyieOoBaTeJIBHOCTE TUIIMUHO BKJKOUYaeT B cebdgd p4an
BUOEOKAOPOBR MM M300paxeHuM. I'pynmna wuszobpaxeHur (GOP), B obmewM,
COOEPXUT PAO M3 OOHOTO MM 0OoJiee wu300paxeHur BuUgeo. GOP MoxeT
BKJIIOUATEL B cebd CHMHTaKCHUMUeCcKMe IaHHHe B 3arojJioBke GOP, 3aroJIoBKe
ooHOTO MM ©OoJlee U3 uU30OpaxeHUY, WIM B IPYyT'OM MecTe, KOTOPHE
ONMCHEBAKT UYMCJIO UM300paXxeHUN, BKJIUeHHEX B GOP. KaxIoem cJjamnc
n30bpaxeHrs MOXeT BKJIOUATL B cebsa CHMHTaAKCHUUeCKMe IaHHHe cJalnca,
KOTOPHE OIMCHBaLT pPeXyM KOOMPOBaHMSA IJIS COOTBeTCTBEHHOTO cCJalca.
Buneokomep 20 mTunmMuHo paboTaeT HaId BuOeoOJiIOKaMM, B IIpenejax
VHOMBUIY aJIbHEX cJyarcoB BUIEO, oIS TOTO, yTOOE  KOIMPOBATH
BUIeOOaHHEEe. BMIeoBJIOK MOXET COOTBETCTBOBATE Y3JIY KOIMPOBAaHMA B

penesax CU. BuneoBioku MOTYT MMeThb OUKCUPOBAHHEE I
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BapbUpyKRIMeCcsa  pas3MepH, M MOTYT OTJINYUATECHI 1o pasMepy B
COOTBETCTBMM C TOUHO OIpeleJieHHHM CTaHIapTOM KOIMPOBAaHMA.

[0050] B xkauecTBe TIpuMepa, HM nonomepxuBaeT IpelCKa3aHue B
Pas3JIMUHEIX pas3Mepax PU. IIpelnoJioxMM, UYTO pasMep KoHKpeTHOM CU
paBeH 2Nx2N, Torma HM nommepxmMBaeT BHYTPeHHee IIpeIcKa3aHue B
pasMepax PU 2Nx2N wmiam NxN, M BHellHee IIpelckKa3aHMe B CHUMMETPUYHEIX
pasMepax PU 2Nx2N, 2NxN, Nx2N wmiam NxN. HM Takxe I[IOOIepPXUBAET
acCUMMe TPUUHOE CEeKUMOHMPOBaHME ojid BHEIHETO npencrKkasaHud B
pasmepax PU 2NxnU, 2NxnD, nLx2N u nRx2N. Ipu acuUMMETPUYHOM
CEeKUMOHMPOBAaHMY, ONOHO HalpaBJjieHue CU He CeKUMOHUMPYeTCHd, B TO
BpeMda KaK »Opyroe HallpaBJIeHMe CeKUMOHMpyeTcda Ha 25% um 75%.
YuacTok CU, cooTBeTcTByIIMM 25%-oMy yuactky, oboszHauvaerca "n",
3a ueM cJenyeT o6o3HaueHme "Up" (BBepx), "Down" (BHUM3Z), "Left"
(HameBo) wmim "Right" (HampaBo) .TakuMm ofpasoM, Halpumep, "2NxnU"
oTHoOCHUTCA K CU 2Nx2N, KoTOpas CeKUMOHMPOBaHa II0 TIOpM3OHTau c PU
2Nx0, 5N ceepxy m PU 2Nx1,5N BHUBY.

[0051] B wHacTosmeM packpelTuy, "NxN" wm "N Ha N" MOxeT
MCIIOJIB30BATHCA  B3aMMO3aMeHAeMO IJjid ofpalleHMsa K pa3sMepHOCTAM
nuKceJiey BuOeoBJOKa B 3HaUeHUAX BEepPTUKAJLHOM ¥ TOPMBOHTAJILHOM

pas3MepHOCTelM, Halpumep, 16x16 nukceJser miam 16 Ha 16 nukcejey. B

eJioM, loxlec ©Jjoxk OyIoeT MMEeThb 16 r1nukceJyleM B BepTUKAJLHOM
HamnpaBJeHun (y=16) m 16 OUKCeJleV B TOPUIOHTAJILHOM HallpaBJIeHUU
(x=16) . IomoBHrM oOpaszoM, O0Jok NxN, B obmeM, ¥uMeeT N OMKCeJIeV B
BEpPTUKAJILHOM HalpaBJIEHUU u N nIuKceJyen B TOPM30HTAJIEHOM
HamopaBJleHur, T©TOe N OpencTaBjsgeT coboM HeoTpullaTeJlbHOe I1ejioe
3HaueHMe. Ilukcegmu B OJIOKe MOTYT OBTB PACIOJIOXEHHE II0 CTPOKaM U
croJsbuaM. BoJjiee Toro, O6JIoOKM He 0043aTeJIbHO IOJIKHEL MMEThL TakKoe Xe
KOJIMUYECTBO IMKCceJe¥ B TOPM3O0HTAJLHOM HalpaBJleHMM, Kak ¥ B
BEPTUKAJLHOM HallpaBJIeHUM. Hamnpumep, ©OJOKM MOTYT comepxXaTk NxM
nuKceJey, roe M He ofg3aTellbHO paBHO N.

[0052] Bciyen 3a KOOMPOBaAHMEM C BHYTPEHHUM IIpelCKa3aHMeEM WK
BHEIHVM [IpenOCcKa3aHueM C McHIoJb30BaHueM PU wmu3 CU, Bupmeokonmep 20
MOXeT BHUMCJIATH OCTaTOYHEE INaHHBIE, K  KOTOPEM TIIPUMEHSKTCSH
npeobpal3oBaHMa, TOUHO ompenejieHHele TU m3 CU. OCTaTOUHEE JaHHEE

MOTWYT COOTBEeTCTBOBATH IIMKCeJIbHBEIM PasHOCTAM MeXITy IIMKCeJIAMN
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He3aKOoOUPOBaHHOTO n3obpaxeHns " 3HAYEHUAMA npelcKa3aHusd,
cooTeeTcTrRylmMMM CU. Bupmeokonmep 20 MoOXeT QOpMMPOBATH OCTaTOUYHBIE
ODaHHBle mJsg CU, a 3aTeM IIpeoBpas30OBHBATL OCTATOUHHE OaHHEE, UTOOH
co3maBaTh KOBOOUUIMEHTH IpeobpasoBaHUA.

[0053] CiemoM 3a JOOBMM [OIpeoOpa30BaHMAMM OJIS CO3IaHUA
KOBpoUuIIMeHTOB Ipeobpa30BaHud, Buneokomep 20 MOXeT  BHIIOJHATH
KBaHTOBaHME KO3Q0OMUIMEeHTOB IpeobpasoBaHuUA. Ilol KBaHTOBaHMEM, B
ofwmeM, nMeeTcsa B BUIOY npoliecc, B KOTOPOM KO2QOULMEHTE

npeofpasoBaHMsa KBAHTYITCS, UYTOOH MOXHO OBJIO YMEHBIMTH OOBLEM

IO aHHEX, VCIIOJIb 3y EMEIX OJIA InpencTaBJIEHUA KOSCD@MHM@HTOB,
obecrnieunBasa IJOIIOJIHMTEJIEHO e CXaTune. Hpouecc KBaHTOBaHMA MOXeT
YMeHBEIIaThb OUTOBYIO TJIyOMHY, aCCOUIMMPOBaHHYO C HEeKOTOPEMN MJin

BCeMu KO»0oMLIMeHTaMM. Hamnpumep, n-0OMTOBOEe 3HaueHMe MOXeT OHThH
OKPYIJIEHO B MeEeHBIIylD CTOPOHY OO mM-OMTOBOT'O 3HaueHMId B XOoIe
KBaHTOBaHMA, IIPM STOM n OOJblle M.

[0054] B HEKOTOPEIX npuMepax, BUIOEOKOLED 20 MOXET
MCIOJIL30BATE IMPeNBapUTesJIbHO 3alaHHHM [IOPAOOK CKaHMPOBaHMUA MJIA
CKaHUPOBAHUL KBaAaHTOBAHHEIX KO2dPUILIMEHTOB npeobpas3oBaHmAd oJisa
Cco3IaHMa YIOPSIOOUeHHOT'O BeKTOPa, KOTOPHM MOXeT OHTL DHTPOIUMHO
KOoIVMpOoBaH. B »OpyrMx m[OpuMepax, Bumeokodep 20 MOXeT BHIIOJHATH
amarTMBHOE CKaHVpOBaHME. [Tocae CKaHUPOBAHUSA KBaHTOBAHHEIX
KOBOPULIIMEHTOR npeobpa30BaHmMA oJjig bopMHUPOBaAHUS OIOHOMEPHOT'O
BekTopa, BuUIeokomep 20 MOXeT DSHTPOIMMHO KOOMPOBATHL OIHOMEPHLM
BEKTOP, HalpUMep, COIJIACHO KOHTEKCTHO-aOallTMBHOMY KOIOUPOBAHUK C
IIepeMeHHOM OJIMHOM KOIDOBOTO cJjioBa (CAVLC), KOHTEKCTHO-aIallTMBHOMY
IOIBOMUYHOMY apudMeTHMUeckKoMy koaupoBaHuio (CABAC), CHMHTakKCUUeCKOMY
KOHTEKCTHO-adalTUBHOMY OBOUUHOMY apudMe TUUYEe CKOMY KOIOMPOBAaHUD
(SBAC), DSHTPOIMMHOMY KOIMPOBAHMIO Ha OCHOBE CeKIMOHMPOBAHMSA Ha
MHTepBaJikl BepoAaTHOCTM (PIPE) waM OPYTOM MEeTOHNOJIOTUM SHTPOIUMHOTO
KoOupoBaHUA. Bumeokolep 20 Takxe MOXeT SHTPOIMMHO KOIOVMPOBATH
CHMHTaKCHUUEeCKHue DJIEMEHTH, aCCOLUUUPOBaHHEE c 3aKOOMPOBAaHHEMUA
BUIOeOOaHHEMN, oI VCIIOJIL 30BaHUA BUIOEOOEKOIEPOM 30 npu
OeKOIVPOBAHUNM BUIEOIAHHEIX .

[0055] Jmna ernosaHeHus CABAC, Bupeokomep 20 MOXeT Has3HadaTh
KOHTEeKCT B Ipelejax KOHTEeKCTHOW MOIeJIM CHUMBOJY, KOTOPHEM IOJIKEH

OBITH IiepelaH. KoHnTekcT MOXeT OTHOCUTECHA K, HallprMep, TOMY ,
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ABJIAITCA JM COCeIOHMe 3HaueHUs CUMBOJIa HeHYJIEBEMM WM HeT., s
BHNIOJIHeHMA CAVLC Bumeokomep 20 MoOXeT BHOMpPaTh KOI C IIepeMeHHOM
OJVHOM NJIS CHMMBOJIa, KOTOPHM IOJDKeH OHTBE HepenaH. KoIOBHEe CJIOBa B
VLC ™MOTYyT OHTHL IIOCTPOEHH TakK, UTO OTHOCUTEJILHO 0oJiee KOPOTKHUE
KOOBEL COOTBETCTBYIT HamboJiee BEepPOATHHM CHMMBOJIaM, B TO BpeMsa Kak
BoJiee IJIMHHEE KOIOH COOTBETCTBYIOT MeHee BEPOATHEM CUMBOJIAM. TaKMM
obpasoM, MUCHOJb30BaHMe VLC MOXeT »OOCTMUL COXpaHeHUV OMTOB 3a
CUueT, HallpuMep, WMCIOJIE30BaHMA pPaBHO-IJIMHHEIX KOIOBEX CJIOB IJIA
KaXxnooro  CUMBOJIA, KOTOPEM IOOJDKeEH OBTH I[epellaH. OnpenejsieHue
BEPOATHOCTM MOXeT OHTb OCHOBaHO Ha  KOHTEKCTe, Ha3HaAUYeHHOM
CUMBOJTY .

[0056] OoUI'. 2 mnpexncrTaBJjsgeT coboym OJOK-CXeMy, WIJIIOCTPUPYIOIYIO
IPVMEPHHY BUIOEOKOIEP, KOTOPHM MOXeT OHTHL CKOHOUIYPHMPOBAH WM
MHade IIpUTOTOBJIEHA MOJ4 peaau3aluy WM IpyToTl'0  MCIOJb30BaHMUA
onHOM WM  BoJiee  TexXHOJIOTMH, ONMCAHHEIX B DBTOM PaCKPBITUN.
Buneoxomep 20 MOXeT BHIIOJHATHL BHYTPEHHE M BHellHee KOOMPORBRaHME
BUIOeOBJIOKOB BHYTPU CJlalicoB BUIEO. BuyTpeHHee KOOUpOBaHue
mojlaraeTcsa Ha IIPOCTPaHCTBEeHHOe IMIpeackasaHue OJId COKpalleHUS WK
yaoaJIeHs TPOCTPaHCTBEHHOW M3BBHTOUHOCTM BUIEO B IIpelejlax OaHHOTO
BUIOeOoKampa WM us3obpaxeHUs. BHellHee KOOMPOBaHMEe IoJlaraeTcd Ha
BpeMeHHOEe IIpelcKasz3aHMe, UYTOOH COKpallaTh WIM YHalIATb BPEeMeHHY
M3OHTOUHOCTL B BUIEO B IIpedejlaXx CMeXHBX KaIpOoB WIM M300paxeHuUN
BUIOEOIIOCJIENOBATEJIELHOCTH . BHYTPEHHUN  PEeXUM (I pexmm) MOXET
OTHOCUTBCA K JOOOMYy WMJIM HECKOJIBKMM pPexXuMaM KOIMPOBAaHMA  Ha
OCHOBAaHMM TIIPOCTPAHCTBEHHOTO IMIpelackas3aHusa. BHemlHMe pexwuMmbl, Kak,
HallpUMep, OOHOHAIIpaBJIEHHOE npenckasaHue (P pexmm) VIV
IOBYHAIIpaBJIEeHHOe IIpelCcKas3aHNe (B pexmM), MOTYT OTHOCUTBCHA K
JIIOOMY M3 HECKOJIBEKUX PEeXMMOB KOIOVUPOBaHMA Ha OCHOBAHUNM BPEMEHHOTO
npencrKkasaHudg.

[0057] Kakx mnokazaHo Ha OUI'. 2, Buneokomep 20 [OIpPUMHMMAET
TeKyIMM BUIeOOJIOK B BUIeoKalpe, KOTOPHM IOJDKEH OHTH KOIUPOBAH.
Ha npumepe ¢ OUI'. 2 Bupmeokonmep 20 BrJwUYaeT B cebsa HaMaTbk 38
BUIOEOOaHHEX, OJIok 40 o0OpaboTKM IOpelcKasaHud, I[IaMaTb 64 OIIOPHEHX
nzobpaxenutt, cymMaTop 50, OJok 52 obpaboTku HOpeodpaszoBaHmg, OJIOK
54 xBaHTOBaHMA U OJOK L6 BHTPOIMMHOTO KOIMpPpOBaHMsA. Bjox 40

oBpaboTKM TMpelcKas3aHMd, B CBOK OUepenb, BKIKUaeT B cebg OJok 44
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KOMIIEHCALMM  IOBWXEHWUH, oJioxk 42 OLeHKM IOBWXeHMSa u OJjiok 46
BHYTPEHHETO npenckKkaszaHus, n OJjok 48 CEeKLMOHVNPOBaHUA . s
BOCCTAaHOBJIEHUSA BUIOeoOJIOKa, BuIeokomep 20 Takxe BKJIOUaeT B cebd
BJIOK 58 00paTHOI'O KBaHTOBaHMA, OJIOK 60 obOpaTHOIO IIpeobpas3oBaHMA
¥ cyMMaTop 62. DebJjokupywomui OuIbLTP (He okKa3aH Ha Oour. 2) Takxe
MOXeT OBTE BKJIKUEeH B TI'paHUUE OJIOKa OQWMJIBTPOB IJIA YyIaJIeHUsd
apTedakTOB BJIOUHOCTU ns3 BOCCTAaHOBJIEHHOTO BUIIEO. [Tpn
HeoOXOoOMMOCTH, »OebJIOKUMpYIRIUY OUILTP, TUIMYHO, OyIeT OQUILTPOBATH
BEIXOIHBEIE IaHHEE CcyMMaTopa 62. [JONOJIHUTEJIbHEE OQUMIIBTPHE (B LMKJIE
WY I[IOCT-LMKJIE) TaKXe MOT'YT OBTH MCIOJIE30BAHE B IOIOJIHEHUE K
neOJIOKUPYRIEMY dueTPY . Takue OUITE TPEBL He n300paxeHsl oJis
KpaTKOCTHM, HO, eClM XeJjlaTeJIbHO, TO MOTYT OMUIbBTPOBATE BEXOIHEE
IDaHHBIE CyMMaTopa 62 (Kak BHYTPU-LUMKJIMUECKUN OUILTP) .

[0058] Bo BpeMda npolecca KOIOMPOBAaHMUA BUIOEOKOIED 20
IpMHMMAaEeT BUIOeOKaOp WU cJanc, momoJexammi — KOAMPOBAaHUI, u
coxpaHseT ero B NaMATM 38 BUIeOHaHHHX. Kalp MIM cJalic MOXeT OHTb
pa3mejyieH Ha HECKOJIbKO BUIOeOOJIOKOB HocpencTeoM OJoka 40 obpaboTku
npenckazaHMsa. Biok 42 OLeHKM »OBMXeHMS M OJiok 44 KoMIIeHCaluHu
OBVDKEHMSA BHIIOJIHAKT KOOMPOBAHME C BHEMHMM IIpelcKa3aHMeM IPUMHSATOIO
BuIeoBJIOKa II0 OTHOMEeHMI K OIOHOMY WJIM HEeCKOJIbBKMM OJIOKaM B OIHOM
WV  HEeCKOJBbKUX OTIOPHHIX KaIpax @OJa  obecliedeHUd BPEMEHHOTO
npelckKa3aHuAg. Biok 46 BHYTPEHHETO npelcKa3aHnA MOXET
aJIb TEPHATMBHO BEHIIOJHATH KOIMPOBaAHME C BHYTPEHHMM IIpelcKa3aHMeM
IPMHATOTO BUIOeoOJIOKa IO OTHOMEeHMI K OIOHOMY WMJIM HECKOJIBKUM
cocenmHmuM OJIokaM B TOM Xe KaIpe MIM cJjalce, UYTO U OJOK, KOTOPHM
OOJDKeH OHITH KOIVMpPOBAaH, nJis obecrieueHud MIPOCTPAaHCTBEHHOT O
npenckazaHMsa. Buaeokomep 20 MOXeT BHIIOJIHATE HECKOJBKO IIPOXOIOB
KOIVMPOBaHMA, HaAIPUMEP, IJIA BHOOpa HaAIJIEXalleT'o pPeXyMa KOIMPOBaHMA
oJI9 Kaxnoro OJIOKa BMIOEOTAHHEBX.

[0059] BoJiee TOTO, BJIOK 48 CEeKLUMOHUPOBaHUA MOXeT
CeKIMOHMPORBaATh OJIOKM BMIEOIAHHEIX Ha CcyOOJIOKM, OCHOBaHHEE Ha
OlLIeHKEe TIPEeNHOYIMX CXeM CEeKIMOHMPOBaAHMSA B IIPeIHOyMMX [OIPpOoXoIax
KOoIVMpoBaHMAa. Hamnpumep, ©Jok 48 CEeKUMOHMPOBAHMSA MOXET MCXOIHO
CeKUMOHMPOBATL Kalp MM cjavc Ha LCU, ¥ CeKIMOHMPOBATHL KaxIyilo U3
LCU Ha cy6-CU Ha OCHOBAHMM aHaJiM3a OTHOIEeHUud CKOPOCTHU K

VICKaXeHHNIO (HaanMep, OIITVMMM 3all Vil OTHOIIEeHMA CKOpOCTH K
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nckaxeHuwo) . Biok 40 o0paboTkKM OpelcKas3aHMag MOXeT IOIIOJHUTEJILHO
co3naBaTh CTPYKTYPY OaHHEIX KBagponepesa, YKa3HBaKnIyn
cexumoHupoBaHme LCU Ha cy®-CU. KoHuerpon y3esa CU KBaIpoIepeBa
MOXEeT BKJIIOUATE B cebd omgHy mim dojiee PU m omHy miam dojee TU.

[0060] Bisioxk 40 o0OpaboTKM OpeldcCKa3aHMd MOXeT BHOUpPAThL ONOUH
13 PexyMOB KOIOMPOBaHMA, BHYTPEHHUNV WJIM BHEMHMM, HalpuMep, Ha
OCHOBaHUM pPes3yJIbTaTOB OmMOKM, UM OO0eCleuMBaThL pPe3yJbTUPYIUN OJOK
C BHYTPEHHVM  WJIK BHEIHVM  KOIMPOBAHMEM  CyMMaTOpy 50 0Jid
TeHEPUMPOBaAHMA OCTaTOUHOI'O OJioOKa TaHHHX M CcyMMaTopy 62 1oJj4a
BOCCTAHOBJIEHU A 3aKOOVPOBAHHOTO OJlIoKa oJidg MCIIOJIb30BaHMA B
KadecTBe OIOPHOTO kanpa. Biok 40 o00paboTku I[IpelckKas3aHMAa TaKxe
obecrneunBaeT CUHTaKCHUUEeCKHUe DJIEMEHTH, TakKue Kak BEKTOPEL
OBVDKEHM S, yKaszaTeiu BHYTPEHHETO pexuMa, MHOOPMaLIMIO
CEeKLUMOHMPOBAHMA U IOPpYyI'YVID TakKyl CHUHTAKCUUECKY MHOopMaLMo, OJIOKY
56 BHTpONMMHOTO KOOMPOBaHMA. Biok 40 o6paBoTku OpelcKasaHUS
MOXeT BHOMPATH OOUH NI HECKOJIBKO BHEIHUX PEXMMOB C
MCIIOJIb30BaHMEM aHaJlM3a CKOPOCTh-MCKaXeHUe.

[0061] Baork 42 oueHKM »OBWXeHMS U O6Jok 44 KOMIeHCalUuu
OBVDKEHMS MOTYT OBTE BHEHCOKO MHTETPMPOBAHH, HO IPOMJIJIIOCTPUPOBAHE
10 OTIOEeJbHOCTM IJIS  KOHIEeNTYyaJIbHHX IleJiel. OueHKa  OBWXEeHUA,
BHIIOJIHAeMasa  OJIokoM 42  OLeHKM »OBVMXeHUS, aBJIgeTCd  IIPOLLeCCOM
TeHepMPOBAaHMA BEKTOPOR IOBMXEHMS, KOTOPHE OLEHUBAKT IOBWKeHME OJIg
BUIOeOBJIOKOB. BexkTop OBWXeHWS, HalpuMep, MOXeT YKa3HBaTh
nepeMemeHre PU BuOmeoOJioKa B TeKylleM BMIeOKaIpe WM M300paXxeHUN
IO OTHOWEeHMI K IMpeAckKaszaHHOMy OJIOKY B OIOPHOM Kaape (MIM OpyTrou
KOOVUPOBAHHOM  eIMHUIIE) OTHOCUTEJILHO  Tekymero  0OJIOKa, KOTOPHM
KOOUPYeTCsa B TeKylleM Kape (MIM OPpYTOoM KOOVMPOBAHHOM eIMHUIIE) .
IIpenckasaHHHM BJIOK ABJISIETCH BJIOKOM, B OTHOWIEHUM KOTOPOIO
YCTaHOBJIEHO, UYTO OH OJM3KO MNOOXOIUT K OJIOKY, KOTOPHM IOJDKEH OHTH
3aKOOVpPOBaH, B ILJlJaHe [MKCEJILHOM pas3HOCTH, KOTopas MOXeT OHThb
olpenejieHa IIOCPEeINCTBOM CYMME aOCOJIOTHEX pa3HocTel (SAD), CYMME
KBAaIpaTUUHHX pasHocTer (SSD), WM OPYTOM MeTPMKM Pa3HOCTH. B
HEKOTOPHX IIpMMepax, Bumeokonep 20 MOXeT BHUMCJIATL 3HaAUEHUS IJIA
CyOLeJIOUNCIIEHHEIX [IMKCeJIbHEIX IO 3ULUN OTIOPHEIX n3obpaxeHun,
COXPaHEHHHX B naMsaTHu 64 OTIOPHHEIX n3o00paxeHnm . Hanpuwmep,

B IOEeOROIOEP 20 MoxeT VMHTEPIIOJIMPOBATE SHaA4YeHMA onmHOM T{eTBepTOﬁ
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NWMKCEJBHEIX I[IO3ULNMM, ONHOM BOCBMOM MNMKCEJIBHHEX [NO3ULUUN, WM OPYITUX
OPOBHEIX MIMKCEJILHHX I[IO3MUUM OIOPHOTO M300paxeHMA. A 3HauUT, OJOK
42 OLUeHKM IOBWXEHMsS MOXeT BHIIOJIHATE I[IOMCK OBWXEeHMS OTHOCUTEJILHO
IIOJIHEIX ~ NMKCEJIBHHX  HO3MUMW M OPOOHHX OUMKCEJBHEX IO3UMUMM U
BHBOOMUTE BEKTOP OBMXEHMHA C TOUHOCTBI OO OPOOHOTO IIMUKCEJIA.

[0062] Buok 42 oOlUeHKUM IOBMXEHMS BHUMCIIAET BEKTOP IBWXEHUSA
niasa  PU  BuImeoOJioOKa BO BHENHE-KOOMPOBAHHOM CJjlalice, CpaBHHUBAasA
nosuumion PU C HO3MUMEN MIpelcKa3aHHOTO OJIOKa OIOPHOTO M300paXxeHU.
OnopHOe uM300paXeHMe MOXeT OBTh BHOPaAHO M3 IIepBOI'O CIMCKa (CIMCOK
0) ONOpHHX WM300paXeHUNM WJIM BTOPOTO CIMCKa (CIMCOK 1) OIOPHHX
n300paXeHmM, KaXIEM M3 KOTOPHX MUIeHTUOMUMPYEeT OOHO WM ©OoJiee
OIIOPHEIX n300paxeHm, COXPaHEeHHEX B naMaTu 64 OIIOPHEBIX
nzobpaxeHutt. Biok 42 OLEeHKM IBWXEHUS OTIPAaBRJIAET BLHUMCJIEHHEM
BEKTOp IOBWXeHUSA OJIOKy 56 BHTPONMMHOTO KOIMpoBaHuMA U OJoky 44
KOMIIeHCaluuy OBWKeHMUA.

[0063] KomrieHcalusad OBWXEHMS, BHIIOJIHEHHAaS IIOCPEOCTBOM OJIOKa
44 koMIleHCalUuM I[OBWXEHMs, MOXeT BOBJIeKaTb B cebsa BHOOPKY WK
TeHepMpOBaHMe IpencKaszaHHOTO OJIoKka Ha OCHOBe BeKTopa IBWXeHUd,
ornpeleJIeHHOTO IocCpencTBOM OJioka 42 OlLeHKM »OBMXeHMs. OIOATbs Xe, B
HEKOTOPEX HIpuMepax OJIOK 42 OlLeHKM IOBMXeHUS M OJIoKk 44 KoMIIeHCaluMu
OBVWXeHMS MOTYT OHTb QYHKIMOHAJBHO MHTeI'pMpoOBaHH. Ilociie mpueMma

BeKTOopa OBWXeHMS mjg PU Tekymero BUOeoBJoka, OJIOK 44 KoMIeHCaluu

OBUMXEHMS MOXeT paclojlaraTb MIpelCKas3aHHHM 0OJIOK, Ha KOTOPHM
yKasuBaeT BEKTOP OBVXEHUS, B OIHOM W3 CIIMICKOB OTTOPHEIX
n300paxeHmn . CyMMaTop 50 bopmvupyeT OCTaTOUHHIM BUIEOOJIOK

[IOCPpelCTBOM BHUMTAHMSA 3BHAUEHUNM I[IMKCeJIa I[IpeldcKasaHHOTo OJioKa U3
3HaUeHUM [IMKCeJIq TEeKYIEeTo BuUOeobJIOKa, KOTOPHM KoOoupyeTcHd,
bopMMpPyYa BHaAUEHMS IIMKCEeJILHOM Pa3HOCTHM, Kak paccMaTpuMBaeTCsa HUXe
10 TekcTy. B obmem, ©0Jok 42 OlIeHKM IOBIMXEHMS BHIIOJIHAET OIlIeHKY
IOBVKEeHMSA OTHOCHUTEJNIBEHO OJIOKOB KOIMPOBaHMA SpKoCcTM, a OJgok 44
KOMIIEHCALIUY OBWXEHUMA MCIOJILE3YET BEKTOPH OBWXEHMA, BHUMCIIEHHBE Ha
OCHOBaHMM OJIOKOB KOOUPOBAHUA HAPKOCTM, IOJA OJOKOB KOOUPOBaAHUA
IIBETHOCTM ¥ OJIOKOB KOOUPOBaHUSA HgpKocTu. Biok 40 ob6paboTku
NpencKa3aHusa MOXeT Takke I'eHepMpPOBaATh CHUMHTAKCUUeCKMe DJIEMEHTH,
aCCOLMMPOBaHHEE C BUIOeoOJOKaMM ¥ CJalilCoOM BUIOEO IJIS MCIOJbL30BaHUA

BUOeolekoIepoM 30 Ipu OeKOOVMPOBaHMM BUIOeOOJIOKOB CJjlalica BUIEO.
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[0064] Bioxk 46 BHYTpPpeHHeI'O IIpelckKa3aHMs MOXeT BEHIIOJIHATH
BHYTpPEHHEee IpelcKasaHMe TeKylmero OJIoOKa, B KaudeCTBe allbTepPHaTUBE
BHelIHEMYy [IpPeNCKa3aHM, KOTOpOe BHIIOJHAeTCHA OJOKOM 42 OLEeHKU
OBWXeHUA U OJokoM 44 KoMIeHcaluuM OBWXeHMS, KaK OIMCaHO BHIIE II0
TEeKCTy. B dYacTHOCTHM, OJIOK 46 BHYTPEHHeIO I[IpelcKa3aHMa MOXeT
OIpenelIAThk pPeXMM BHYTPEHHEeTIO MpeAcKaszaHua IOJIS MCIOJbL30BaHUA IIpU
KOOUPOBAaHUM TekKymero OJijoka. B HeKOTOPHX I[IpuMepax, OJjok 46
BHYTPEHHeTO IpeAcCKaszsaHusd MOXeT KOIMPpOBAaThb Tekymui  OJIOK  C
MCIIOJIb30BAaHMEM  Pas3JIMUHEIX PEeXmUMOB BHYTPEHHETO nopelcKasaHusd,
HanpuMep, BO BpeMs OTIOEJIbHEX [IPOXOIOB KOOUPOBaHMA, U OJOok 46
BHYTPEHHETIO IpenckazaHuda (mam 6jok 40 o0paboTKM IIpelcKasaHusa, B
HEeKOTOPHX IIpuMepax) MOXeT BHOMpAaTh IOOXONOANUN PEeXVM BHYTPeHHEeI'O
IpelcKasaHMUa OJIS MCIOJIb30BaHUA U3 NPOTECTUMPOBAHHEX PEeXVMOB.

[0065] Hanpumep, O6Jok 46 BHYTPEHHeIO IpelcKasaHus MOXeT
BHUMCJIIATE 3HAUEHUA CKOPOCTh-MCKaXeHMe C MCIOJb30BaHMeM aHallM3a
CKOPOCTbE-MCKaXeHUe IJId Pas3JIMUHEX TEeCTUPYEMHX PeXVMOB BHYTPEHHETO
IpelcKaszsaHsa, U BHOMpPATL PEeXUM BHYTPEeHHEeTO IIpelcKasaHMUsa, UMeolni
Jydnme XapaKTepUCTUKN CKOPOCTL-MCKaxeHMre Cpenu TeCTUPYEMBIX
PEXVMMOB. AHaJIM3 CKOPOCTb-MCKaXeHMe B oOOmeM olIpenejgeT OOBEM
UCKaxeHUsa (MM ommuobKy) MexOy 3aKOOVMPOBAHHEM OJIOKOM ¥ MCXOIHEM,
He3aKOoOMPOBAaHHEIM OJIOKOM, KOTOPHEM OBJI 3aKOOMPOBaH MOJIA CO3IaHuAa
3aKOOMPOBAHHOTO OJIOKa, a TakXe CKOPOCTHb IIPOXOXIeHUs OUToB (TO
eCcThb, KOJIMYECTRO ouTos) , VICIIOJIb 3Y eMYIO OJId CO3IaHud
3aKOOMPOBAHHOTO OJioka. bBJok 46 BHYTpPeHHeI'O IpelcKa3aHMs MOXeT
BHUMCJIIATE OTHOMEHMS U3 MUCKaXeHMM U CKOPOCTeM IOJId pPa3JIMUHBX
3aKOOVMPOBAHHEX OJIOKOB, UTOOH ONpelelIMTh, KaKOoM pPeXVM BHYTPEHHETO
openckKasaHua IIOKa3HBaeT Haujlydllee 3HadeHMe CKOPOCTh-MCKaXeHMe
oJjia OJoKka.

[0066] TIlocJyie EBHOOpa pexXrMa BHYTPeHHeI'O IpelcKa3aHWusa OJid
BJicka, OJOK 46 BHYTpPeHHeI'O IIpelCcKas3aHMsa MOXeT ofecCleuMBaTh
MHOOPpMaLIMID, YKa3HBAKIYK BHOPaHHHM peXxuM BHYTPEeHHeTO IIpelcKa3aHWus
ojid BJIoKa, BIIOKY 56 SHTPOIUMHOTO KOOMPOBAaHMUA . Biiok 56
SHTPONUMHOTO KOOVUPOBaHUA MOXeT KOOVPOBAThH nHbOpPMaLUIO,
YKa3HBaKMyln BHOPaAHHHEM pPeXMM BHYTPEHHeTO IMpelcka3aHusa. Bumeokomep
20 MOXeT BKJIDUATH B nepelaBaeMBl BUTOBEM TIIOTOK IDaHHHE

KOH@MI‘ypaLU/H/I, KOTOPEE MOI'YT BRKJIOYATE B ce®d MHOXECTBO MHIEKCHEX
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TabJmi pexrMa BHYTPEHHET'O InIpellCKasaHMAa n MHOXEeCTBO
MO,JII/I(]_)I/ILU/IpOB AHHEIX VMHIOEeKCHEIX TaOJINIL pPeXxrMa BHYTPEHHEI'O
IpenoCrasaHMAa (Taxkxe Ha3bIBaeMBIX TadJIMIlaMU OTO@an(eHMF[ KOIOOBEIX

CJIOB), OIIPEeNeJIEHMS KOHTEKCTOB KOIMPOBAHMA IJIS PAa3JIMUHHX OJIOKOB U
yKazaHMia HauboJjiee BepOATHOTO pPeXyMa BHYTPEHHETIO I[pelcKas3aHud,
VHIOEKCHYIO TabInILy pexuma BHYTPEHHETO npelcKa3aHns u
MOIMOULIMPOBAHHYIO VHIOEKCHYIO TabamLy pexmma BHYTPEHHETO
npernckKkasaHusa IOJIS MCIIOJBb30BaHMA OJIS KaXIOoT'O M3 KOHTEKCTORB.

[0067] Bupmeoxkoznep 20 dbopmMmUpyeT OCTaTOYHHMN BUIeOOJIOK
[IOCPEeICTBOM BHUUTAHUSA TaHHBEX IIpelcKa3aHusd oT O0Jioka 40 BrebOOpa
pexyMa M3 MCXOOHOTO BUIOeOOJIOKa, KOTOPHM komoupyeTcsa. CymMmaTop 50
opencTaBJigseT KOMIIOHEHT WMJIM KOMIIOHEHTEH, KOTOPHE BHIIOJHAKLT 5BTY
onepauui BHUMTaHMA. BJok 52 o6paboTku OpeobpasoBaHMUA IIpUMeHSeT
npeobpas3oBaHMe, TaKoe KaK »OUCKPeTHOe KOCUHYCHOe IIpeofpa30oBaHue
(DCT) wIM KOHLENTyaJIbHO I[IonoBOHOoe TIpeofOpa3oBaHMe, K OCTaTOUHOMY
BJIOKY, cozmaBad BUIeOOJIOK, conepxammi OCTaTOUHEE 3HaueHusAa
KondduLIMeHTOB IHpeobpasoBaHMsa. Biok 52 obpaboTku npeoBpa30BaHUA
MOXeT BEHIIOJIHATL OpyI'Me IIpeobpa30BaHMA, KOTOPHE KOHLENTYaJIbHO
[IOOOOHH DCT. Taxkxe MOTYT OBITH MCIIOJIb 30BAHEL BelBJIeT—
npeobpazoBaHMA, LIeJIOUMCJIEHHEIE npeobpa30BaHNA, Cy©D-TIOJIOCHEIE
npeoBpas0BaHusa WIM IOpyI'Me THUIH OIpeoBpa3oBaHui. B JmobdoM ciyuae,
BJjiok 52 ob6paboTku IOpeobpaszoBaHMA IIpUMeHSeT IIpeobpas3oBaHMe K
ocTaTouHoMy OJIOKY, co3maBasa OJIOK M3 OCTAaTOUHHX KO3QPUMIUIMEHTOR
npeobpazoBaHMA. Ilpeobpas3oBaHMe MOXeT KOHBEPTUPOBATE OCTATOUHYIO
VHQOPMAa LI us3 oByjacTu I KCeJIbHBIX 3HaAUeHUN B oBJjacTb
npeobpa30BaHMA, Takyl KaK dYacToTHasa o6JacTk. Bijok 52 ob6paboTku

Hpeo@paSOBaHMH MOXeT OTIIPAaBJIATE IIOJIYyUMBIIMIECHA B pre3syjibETaTe

KODOPUIIMEHTH  Ipeobpas3oBaHmUsAd oJjioxky 54 KBaHTOBaHUA. Biiok 54
KBaHTOBaHUA KBaHTyeT KOBOPUIIMEH TH npeobpa3loBaHud, UTOOH
OOIOJIHUTEJIBHO YMEHBIIUTEL CKOPOCTB rnepenaum OUTOB. [Mpouecc

KBAHTOBAHMS MOXEeT YMEHBIIATH OMTOBYID IUIyOMHY, AaCCOLUMMPOBAHHYID C
HEKOTOPHMM WMJIM BceMMu KoshdulmeHTamr. CTeleHbL KBaHTOBAHMS MOXET
BHITH MOOMOMLIMPOBaHA IIOCPenICTBOM KOPPEKTUPOBKU napamMeTpa
KBAHTOBAHMS. B HEKOTOPHX IIprMepax, OJIok 54 KBaHTOBaHUA BaTeM
MOXeT BHIIOJIHATE CKaHMPOBaHMEe  MaTpPMIIE, BRJIOUAKIEN B cebsa

KBaHTOBAaHHLEE KOB3QOULIIMEHTH npeofpazoBaHUA. B KauecTBe
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aJIbETEPHaATMBE, CKaHMPOBaHME MOXeT BEIIOJIHATE BJok 56 SHTpOHMﬁHOI‘O

KOOUPOBAaHUA .
[0068] Bciien 3a KBaHTOBAaHMEM, OJIOK 56 SHTPONUMHOTO
KOOUPOBaHUSA SHTPONMUWHO KOOUpYyeT KBAaHTOBAHHHE KOBOOUUMEHTE

npeobpasoBaHusa. Hanpumep, OJOK 56 SHTPOIMMHOTO KOIOMPOBAHUA MOXET

BHIIOJIHATE KOHTEKCTHO—aIallTMBHOE KOIMPOBaHME C HepeMeHHOﬁ OJIMHOM

KOOOBOTO CJIOBa (CAVLC), KOHTEKCTHO—-amallTUBRHOE OBOUUHOE
apupMeTHMUeCKOe KOIOMPOBaHUE (CABAC), OCHOBaHHOe Ha CHHTakKcuce
KOHTEKCTHO-aOallTUBHOE OBOUUHOE apmupMeTUUIEeCKOE KOOMpOBaHMe

(SBAC), bDHTPOIMMHOE KOIMPOBaHMEe C CeKLUMOHMPOBAHMEM MHTepBalla
BepOATHOCTU (PIPE) nim IpyITyo TEeXHOJIOTUIO SHTPONIMUMHOTO
KOOUPOBaHMA. B cilydae C OCHOBAHHEIM Ha KOHTEKCTEe DHTPOIUMHBEM
KOOUPOBaHMEM, KOHTEKCT MOXeT OBTh OCHOBaH Ha COCeIHMX OJioKax.
Bcuien 3a SHTPONIMMHEM  KOOUMpOBaHMeM  OJjiokoM 56 SHTPONIUMHOTO
KOIMPOBaHUSA, BaKOOMPOBAHHHN OMTOBHM I[IOTOK MOXeT OHTL IIepelaH
IpyT'OMy YCTPOWMCTBY (HalpuMep, BuIeonekomepy 30) MIM apxXMBUPOBaH
OJIS DajibHeVmeM IIepelauy MM M3BJIEUEHUS.

[0069] BJgok 58 oBpaTHOTO KBaHTOBaHMA U OJok 60 0BpaTHOTO
npeobpa30BaHMA [IPVYMEHSI0T obpaTHOE KBaHTOBaHUE u obpaTHOE
npeobpasopaHMe, COOTBETCTBEHHO, IJIA BOCCTAHOBJIEHUA OCTATOUYHOIO
BJioKa B IMKCEeJILHOM oBjacTH, HanpuMep, niAa nocJenyrnimero
MCIIOJIE30BaHMA B KaueCTBE OIOPHOTO OJioka. Biok 44 KoMIeHCaUuUu
OBVXEHMA MOXeT BHUMCIATE OIOPHHM OJIOK TIIOCPeACTBOM IoOaBJIEHUSA
OCTaTOUHOTO OJIoKa K IIpenckaszaHHOMy OJIOKY OOHOTO M3 KaJgpoB M3
namMaTy 64 ONOpHHX wM30bpaxeHuUM. Biok 44 KoMIeHCalUM »OBVWXKEHUS
TaKXe MOXeT IIPMMEHATH OIOMH MM 0OoJiee MHTEPIOJNALMOHHEX QUIETPOB K
BOCCTAHOBJIEHHOMY OCTaTOYHOMY OJIOKY o4 BEUNCJIEHU A
CyOIlIeJIOUMCJIEHHHX TNIMKCEeJIbHEX 3HaueHUM [OJIS MCIOJIbL30BaHMA B OlleHKe
OBMWXeHUA. CyMMaTop 62 »nobaBJjigeT BOCCTAHOBJIEHHHM OCTATOUHBEM OJIOK
K OJOKy IIpenckaszaHua IIOCJe KOMIeHCAalMM OBWXEHMI, CO3OaHHOMY
BijiokoM 44 KoOMIleHCcaUUM OBVWXEeHWUS, IJISI CO3O0aHMsA BOCCTAHOBJIEHHOI'O
BUOeoBJIOKa OJIA XpaHeHMs B HOaMaTu 54  ONOpPHHX M300paxeHUN.
BOCCTaHORJIEHHEM BUIOeOBJIOK MOXeT OHTbH MCIOJB30BaH OJokoM 42
OLEHKM IOBMWXeHUs U OJiokoM 44 KOMIeHCalMM OBVWKEHMA B KauecTBe
OIIOPHOTO OJIOKa OJ4 BHEMHeTI'O KOOUMPOBaHMA OJIOKa B IIOCJenyoleM

BUOeOKampe.
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[0070] oUI'. 3 mnpencrTarjsgeT cobor OJoK-CcxXeMy, MWJIJIIOCTPUPYIOIYIO
IPVMMEPHEM BUIEOOEKOOEeP, KOTOPHM MOXeT OHTH CKOHOUIYPUPOBAH WU
MHade IIPpUTOTOBJIEHA MOJIA peaju3aluy WIKM IOpyToTl'0  MCIIOJIB30BaHUA
OOHOM WM ©Oo0Jiee TEeXHOJIOTMM, ONMCAHHHEX B 5STOM pPacKpHTUMM. B
npuMepe ¢ OUI'. 3, Bumeozmekonmep 30 BriwUaeT B cebsa [IaMATb 68
BMUIOEOOAaHHEX, OJIoK 70 SHTPONUMHOTO  IeKOOMPOBaHUA, OJIOK 72
KOMIIeHCaluuy OBWXEeHWS, OJIOK 74 BHYTPeHHeI'O Ipelckas3aHusa, OJIOK 76
00paTHOTO KBaAaHTOBaHMA, BJIOK 78 0BpaTHOTO npeoBpasoBaHUsd,
cyMMaTop 80 M mamMATb 82 OINOPHHX HM300paXeHuM. B npumepe c OUI'. 3,
BUuneolekomep 30 BriwoUaeT B cebda 0ok 71 OpelckasaHMs, KOTOPEM, B
CBOK OUepellb, BKJKOUaeT B cebg OJOK 72 KOMIEHCaAlUMM IOBWKEHUS U
©jok 74 BHYTPEHHETIO IIpenckaszsaHMsa. Bupmeonexkonmep 30 wMoxeT, B
HEKOTOPHX IIpuMepax, BHIIOJHATL I[IPOXOL OeKOOUPOBaHMA B  OO0MeM
oBpaTHHM IPOXOny KOOUPpOBaHUA, ONMCaHHOMY OTHOCHUTEJILHO
BUOeokonepa 20 (OUI'. 2). BJjok 72 KOMIeHCaUMM »IOBWKEHUS MOXET
TeHepMpoBaTh HOaHHEE IIpelcKasaHMA Ha OCHOBAHMM BEKTOPOB IBMXEHUId,
IPUHATHX OT OJoka 70 SHTPONMMHOTO IeKOIMPOBaHMS, B TO BpPeMsa Kak
Bijok 74 BHYTPeHHeI'O IpelcKas3aHusad MOXeT T'eHepMpPOBAaThH HOaHHBEE
opencrKasaHusg Ha OCHOBaHUMU ykazareJyen pexrMa BHYTPEHHETO
npelncKasaHMsa, OPUHATHX OT OJioka 70 SHTPONMMHOTO OEeKOOMPOBAaHMUA.

[0071] Bo BpeMda opolecca OEeKOOUPOBaAHUA naMAaThb 68
BUIOEOIaHHEIX BUAeolekoIepa 30 MNOpMHMMaeT 3aKOOVWPOBAHHEM OWTOBHMN
BUIOEONOTOK M COXpaHdaeT 3BaKOoOVMPOBAHHEM OMTOBEM BUIEONOTOK B
namMsaTu 68 BUIOEOOAaHHEIX . 3aKOOMPOBAaHHEN BUTOBEI BUIEOIIOTOK
npelcTaBJigeT coboM BuUIOeOOJOKM KOOMPOBAHHOTO CJlalica BUIeO U
aCCOLUMMPOBaHHEE CUHTaKCUUeCKUe BJIEMEHTH, epelaHHble ns
BUneokonepa 20. Bjgox 70 »2HTPOOMMHOTO IeKOOAMPOBAHUSA BHTPOIUMHO
oexoIupyeT OMTOBHM IIOTOK, UTOOE CI'eHEepMpOBaTh KBaHTOBAaHHEE
KOBOOMUMEHTE, BEeKTOPH OBWXEHUA WM yKasaTelJl pexXrMa BHYTPEHHeIO
npencrKasaHud, n opyrue CUHTaKCUUeCKHue BJIEMEHTH. Biiok 70
SHTPONUMHOTO IeKOOMPOBAHUA IepecHylaeT BEKTOPH OBWXEHMVS U IOpyTHUe
CUHTaKCHUUeCKUue BJIEMEeHTHL BJIOKY 72 KOMIIeHCaluK OBVKEHUSA .
Buneonexkonep 30 MOXeT NIPMHMMATE CHHTAKCHUUECKME SJIeMeHTH  Ha
YPOBHe cJlaiica BUIeO ¥/WiIM YypPpOBHE BUIeOOJIOKA.

[0072] Korma cJlanc BUIEO 3aKOOMpPOBaH Kak BHYTPEHHE-

KooupoBaHHEM (I) «cJjanc, To OJok 74 BHYTpPeHHeTO IpeICKasaHusd
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MOXeT TeHepMpOBAaTH MHOaHHBE IpelcKa3aHuda OJId9 BuoeobJoKa TeKylero
clalca BUIOEO Ha OCHOBAHUM CUTHAJIMBUPOBAHHOTO pPeXyMa BHYTPEHHEeTIO
openckKasaHMa ¥ IOaHHBEX OT paHee IOeKOOMPOBAHHEIX OJIOKOB TeKymeTo
Kagpa win uz3obpaxeHuda. Korma BuIeoKaIp 3aKOOMPOBaH KakK BHeMHe-—
KOOMPOBAHHHM (TO ecTb, Kaaph B, P wmium GPB) cJjavic, To OJok 72
KOMIIeHCcaluy OBMXEHMSA CcO3OaeT IIpeldcKa3aHHbBe OJIOKM IJiI BuUIOeoOJIOKa
Tekymero cJalca BUIeO Ha OCHOBAHMM BEeKTOPOB MOBMXEHMS U IPYyTHUX

CYMHTaKCHUUEeCKMX SJIEMEHTOB, IIPMHATEX oT OJIOKa 70 SHTpOHMﬁHOI‘O

OeKoOupoRaHMUAa. Ilpelckas3aHHHEe CJlalice (cJjalcel P) u  06o00meHHEBEe
cjlaick P wmu B (cjamcel  GPB) MOTYT  MCIIOJIE30BAaThb OaHHEIE U3
[NpeIenymmx KaIpoB, UTOOEL 3a0aBaThb ciawnc, TOT' DA Kak

IOByHallpaBJIEHHEN I[IpPelCKa3aHHEM cJialic (cjlaic B) MOXeT MCIOJIE30BaTh
Kak I[IpelbOymmMy, Tak MW IOIepelHUM Kalp, 4YToOH 3amaBaTh cjanc. B
HEeKOTOPHX [IPMMEPHEX I[IOOXOoHax IIpelckKa3aHHEe OJIOKM MOTYT OHTH
CO3IaHH M3 OOHOTO M3 OIOPHHX M300paXeHUM B OpelejlaX OOHOTO U3
CIMCKOB OIIOPHHX M300paxeHUM. Bumeonmexomep 30 MoOXeT IIOCTPOUTH
CIIMCKM OIOPHBEIX KaIpoB, CIMCOK O ¥ COMCOK 1, C MCIHOJIb30OBaHUEM
TEeXHOJIOTUM  INIOCTPOEeHUSA 10 YMOJIUaHMIO  Ha OCHOBaHUU OIIOPHEIX
n300paxeHny, COXPAaHEeHHEX B NaMATM 82 OIOPHEIX M300paXxeHUMN.

[0073] Biyok 72 KOMIEHCaUUM IOBWXeHMS OIpenesigeT MHOOPpMaLUO
npelcKasaHMa MOJIa BUOeoOJIOKa TeKymero cJjalca BUIeo IOCPeICTBOM
CMHTaKCUUECKOTO aHalmnsza BEKTOPOB OBVKEHU S u OIPYTHUX
CMHTaKCUUECKUX BJEMEHTOB, ¥ MCIOJb3yeT MHOoOpMalul OIpeldcKa3aHusd
OJA CO3IaHusa TIpelcKa3aHHEX OJIOKOB IJIS TeKymero BuIeoBJoKa,
KOTOPHM KooupyeTcs. Hanpumep, ©OJ0ok 72 KOMIeHCalUUM IBWXKeHUS
WCIMOJb3YEeT HEeKOTOPHE M3 IMIPUHATHX CUHTAKCUUECKUX BJIEMEeHTOBR IJIA
omnpeIeJleHMSA pexuMa OpeldcKaszaHusd (HanmpuMmep, BHYTPEHHETO WJU
BHEMHETO npeIckKasaHug), VCTIOJIb 3y EeMOTO nJis KOOVPOBaHUA
BUOeOOJIOKOBR <CJlalica BUIOeO, THUIla cJlalica C BHEMHUMM [OpeldcKasaHUeM
(HanpuMmep, cJjavica B, cjaadica P wim ciadica GPB), wuHOOpMAaLUM
IIOCTPOEeHMA IJIS ONHOTO WMJIM HEeCKOJIBKMX CIMCKOB OIOPHHEX W300paXxeHUN
OJa cJalica, BeKTOPOB HOBWKEHMA JIS KaXIOoTo BHEMHe KOOMPOBAHHOTO
BUOeoBJIOKa CcJalica, CcTaTyca BHeMHeTOo Ipelcka3aHuda OJsS KaxXOoTo
BHellHe KOIMPOBAHHOTO BUOeOOJIOKa cCJlalica, M IOpyTouW MuHbopMaluuu IJIS
IeKOIMPOBAHMSA BUNeOBOJIOKOB B TeKylleM BUIeOCJalce.

[0074] BJsioxk 72 KOMIeHCalMM IBWXeHMS TaKXe MOXeT BHIIOJIHATH
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MHTEePIOJAUMI Ha OCHOBe  MHTEPIOJALUVMOHHEX  QUIIETPOB. Bjgox 72
KOMIIeHCaluuy OBVKEHMA MOXET MCIOJIE30BATE MHTEPIIOJNALUMOHHEE QUITE TPEL
Tak Xe, KakKk UM Bugeokolep 20 BO BpeMsa KOOUPOBaAHMA BUIOeOOJIOKOB,
OJIS BHUMCIIEHUS MHTEePHOJMPOBAHHEIX 3HaUueHUM OJIA CyOLeJIOUMCJIEHHBX
NMKCeJIeV OIOPHHX OJIOKOB. B TakoM ciydae, OJIOK 72 KOMIeHCaluu
OBWKEHN A MOXET onpeneisaTh VHTEPIIOJIAUMOHHEE bnIIE TPHL,
MCIIOJIBE30BAaHHEE  BUIeokKomepoM 20, "3 IIPMHATEX  CHUHTAKCUUECKUX
BJIEMEHTOB, WM MCIOJb30BaTh MHTEPIOJNALMOHHEE QUIIBTPH OJIS CO3OaHUA
IpenckKasaHHEX OJIOKOB.

[0075] Buaok 76 o0paTHOT'O KBaHTOBaHMUA oOOpaTHO KBaHTYeT, TO
eCcTh, OeKBaHTyeT, KBAHTOBAaHHEHE KOBOOUUMEHTE IpeoOpa30BaHU,
obecrieueHHEHe B OMTOBOM IIOTOKe UM IOeKOOMpPOBaHHBE  OJjiokoM /0
SHTPOIMUMHOTO OekKoAMpoBaHMA. Ilpollecc o0OpaTHOTO KBAHTOBAHUSA MOXET
BKJIIOUATH B cebsa MCIIOJIE 30BaHMUe rapaMeTpa QPY KBaHTOBaHUA,
BHUMCJIEHHOT'O IIOCPeACTBOM BMIeoOekoIepa 30 g KaXnor'o BUIeOoBJIOKa
B cJance BUIOEO 0JIA onpenejyieHmuda CTeIleHU KBaHTOBaHMA u,
aHaJIOTMYHO, CTelleHM OO0paTHOT'O KBaAHTOBAHMA, KOTOPEHE HOOJDKHE OBTH
[IpPUMEHEHE! .

[0076] Bjgok 78 obpaTHOTO IHnpeobpa30BaHMA IIPpMMeHSeT oOpaTHOe
npeoBbpasoBaHMe, HalpuMep, obpaTHoe DCT, o0OpaTHOE LeJIOUMCIIEHHOE
npeobpasoBaHre, WM KOHIENTYaJlbHO IOIOOHEM IIpollecc 0BOpaTHOTO
npeobpal30BaHMia, K KO30OMLIMeHTaM IIpeobpasoBaHUAa OJAd TOTO, UTOOH
Cco3maThk OCTATOUHHE OJIOKM B MNUMKCEJILHOM o6JacTu.

[0077] [Tlocye TOTO Kak OJok 72 KOMIEeHCaluM  IOBVIKeHMSA
TeHepupyeT NOpeldcCKasaHHBM OJOK OJIA TeKylmero BUIeoOJIoOKa Ha OCHOBEe
BEKTOPOB OBVOKEHU S n OpyITMX CUHTaKCUUECKUX BJIEMEHTOE,
BUneolekomep 30 dopMMpyeT IOeKOIMPOBAHHHM BUAEOOJIOK IIOCPEdCTBOM
CYMMUPOBaHMA OCTaTOUHEIX BJIOKOB nus BJIoKa 78 0o0paTHOTO
npeoBpas0oBaHusd C COOTBEeTCTRYIIVMA IpenckKa3aHHBEMU BJIoKaMu,
CTeHEPUPOBaAHHEMM OJIOKOM /2 KOMIIeHcaluu OBWkeHusa. CymmaTop 80
NpencraBJigeT KOMIIOHEHT MWJM KOMIIOHEHTE, KOTOPHE BHIIOJHALT 3TY
ollepaluupn CYyMMMPOBaHMSA. EciaM XejlaTeJIbHO, IebJIoOKMUpYIUM OUIILTP
TakXe MOXeT OBTH IIPMMEHEH IJIs OMIIBETPOBaHMA LOEKOIOVMPOBAHHEX OJIOKOB
0JIg TOT'O, 4YTOOH yHaJaThk apTedaKTH OJIOYHOCTU. [pyI'Me LUKIJIUYECKHUE
OuibTPE (MO0 B LUMKJIe KOOMPOBaHMA, JMOO IIOCJe LMKIJa KOOUPOBaHMA)

TaKxe MOTWYT OBITH VCIIOJIb 30OBAHEL IJIA CIJIaXMBaHMA IIMKCeJIBHEIX
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[IEPEXONOB, VI, VHaue, nJisg YIIy4dImeHn s KayecTBa BUIIEO.
IexomupoBaHHEHE BUIOeOOJIOKM B JaHHOM KaIpe WIM W300paXeHUM 3aTeM
COXpaHAwTCAa B HaMATHM 82 OIOPHHEX M300paxXeHUM, KOTopasd XpaHUT
OIIOPHEE M300paxeHua, MUCIOJbL3yeMHe JIS I[IoCcJelyllel KOoMIeHCallK
OBVIKEeHUA . TaMATE 82 OTIOPHHIX n3obpaxeHun TakKxe XPaHUT
OEKOOUPOBAHHOE BUIEO nJis BoJjiee  TIO3OHETO npelncTaBJIeHU S Ha
YCTpOMCTBe oToOpaxXeHMsa, TaKoM KaK YCTPOMCTBO 32 oToOpaxeHUS C
our. 1.

[0078] Hwmxe OyneT pacCMOTPEeHO aalTUBHOE KPOCC—KOMIIOHEHTHOE
npernckasaHMe ocTaTka.

[0079] XO0TA  KPOCC—-KOMIIOHEHTHasa M30OHTOUHOCTL 3HAUMTEJILHO
YyMeHbllaeTCsa B LUBEeTOBOM IIpocTpaHcTBe YCbCr, KoppeJldumsa Mexny
TpeMsa LIBE TOBEIMMA KOMIIOHEHTaMM  MOXeT BCe ele CyleCcTBOBATH.
PasiuuHble CHOCOOH OBUIM M3YUYEHE IJIA YJYUIIeHUS IIPOU3BOOUTEJIEHOCTU
KOOVPOBaHUA BUIOEO [IOCPenCcTBOM OOIOJIHUTEJIBHOTO YMEHBIIEHNU I
KoppeJsdauuy, OoCOoDeHHO IJiId KOIMPOBaHMA BUIOeO B OQopMaTe LBETHOCTU
4:4:4. B onmHoOM noaxole MacmTad®HHM KO3OOMLIMEeHT U  CMelleHM e
VCIIOJIE 3YITC A oJjisa Kaxnooro BJioka oJisa npelckKas3aHudg cCuUTHala
IIBETHOCTM M3 BOCCTAHOBJIEHHOI'O CMI'HaJjla fApkocTtu. (CMm. B. C. Song,
Y. G. Lee m N. H. Kim, "AJITOpUTM MeX-IIBETOBOM KOMIIEHCAlLUU C
amanTauMer 1o OJioKaM OJIS  KOOUMpPOBaHMA Bumeo RGB 4:4:4", "IEEE
IIPOTOKOJIEL B OTHOmEHMM CXeM UM CHUCTeM IJIS BUIOeO TexXHOoJIoTun", ToM
18, N 10, crp. 1447-1451, oxTabpp 2008 1. npenjoxeHue LM.)

[0080] B mpyroM IoImxoIe, B OCTATOUHOM OOJIACTM BHIIOJIHSAETCH
TexXHOJIOTMSA, Ha3beBaeMas KPOCC-KOMIIOHEHTHHM Ipelcka3aHuem (CCP).
(CmM. W. Pu, W.-S. Kim, J. Chen, J. Sole, M. Karcheewicz, "RCELl:
OMIMCaHuUAa M pes3yJIbTaTH BKCcIepuMeHTOoB 1, 2, 3 m 4", OObelOMHeHHAasd
KOMaHIOa II0 COBMECTHOM IeATeJIbLHOCTM B o00JlacTM KOIMPOBAHMUA BUIEO
(JCT-VC) ITU-T SGl6 WP3 m ISO/IEC JTC1/SC29/WGll, JCTVC-00202,
Xenera, HoaOppr 2013 1r.). B CCP OCTATOUHHM CHUTHAaJ LBETHOCTHU
nIpelcKa3HBaeTCd C MCIOJB30BaAHMEM BOCCTAHOBJIEHHOTO OCTAaTOYHOTO

CHUT'HaJla ApPKOCTM Ha CTOPOHe KoIepa Kak
Ao (x,3) = (e )~ (o () >>3 (1)
M 9TO KOMIIEHCHMPYEeTCA Ha CTOPOHe IOeKRoIepa Kak

’”c'(an/):Arc'(xay)+(0!><rL'(X,y))>>3 (2)



rme re(x, V) " r'c(x, V) oBo3HavamnT MCXOOHEIE "

BOCCTaHOBJIEHHEIE OCTaTOUHEIE BBI@OpKM IBEeTHOCTNVM B IIO3UMIUMU (X, y) . B

CCP, Arc(x, y) u Ar'c (x, vy) ob6o3HauaoT KOHEUHHE OCTaTOUHLE
BHOOPKM LBETHOCTM IIOCJI€ KPOCC—KOMIIOHEHTHOI'O IIpelcka3aHusa, B TO
BpeMa kKak r';(x, V) opencraBjigeT  3HaueHMe  BOCCTAHOBJIEHHHX
OCTaTOUHBEIX BHOOPOK  SAPKOCTH. B  HeKOTOpPHX IpHUMepax BeCOBOM
KOoBdOUIIMEeHT O SBHO CUTHaJIMU3UPYyeTCcad B OMTOBEM IIOTOK IJA KaxIon
eOMHMIE [OpeoOpaszoBaHMAa LBeTHoCcTM B HEVC. 3ToT cCcnocoB Kpocc-
KOMIIOHEHTHOT'O IIpencKasaHMdag ocTaTka OBJI OIpMHAT B  dopMaTe WU
pacumpeHMM OualiasoHa cTaHpmapTa HEVC 1mja KooMpOBaHMA BUMIOEO B
bopMaTe BHOOPKM LBeTHOCTM 4:4:4, BHIIOJHSAEMEM KakK »OJ4 BHYTPEHHEe
IpenckKasaHHOTO OCTaTKa, TaK M IOJid BHEMHe [IPpeOCKa3aHHOT'O ocTaTkKa.
Crnocot CCP Takxe ObUI I[IPeOJIOXEeH, HO elle He OBJ IIPUHAT IJIA
KooupoeBaHuAa BuIeo dopMaTa 4:2:0.

[0081] B OOIIOJIHEeHHME K MCIIOJIb 30BaHMIO APKOCTHU oJjidg
openckKkasaHMiad KOMIIOHEHT LBEeTHOCTM MOXHO MCIOJIE30BaTh OOHY U3
KOMIIOHEHT LIBETHOCTH 0JiA npenckKasaHug IpyTOn KOMIIOHEHTE
LIBETHOCTH. To ecThb, B HEeKOTOPHIX MIPVIMEPHEBIX nmomnxonax,
BOCCTAHOBJIEHHHM  paHee KOOVMPOBAHHEM ocTaTok Cb  MOXeT OHITH
MCIIOJILB30BAH MHJIs IpelckasaHus ocrarka Cr. (Cm. A. Khairat, T.
Nguyen, M. Siekmann, D. Marpe, "Non-RCEl: pacmmMpeHHOe aOallTMBHOE
MeX—KOMIIOHEHTHOE npenckasaHue", OB6beOMHeHHad KOMaHIIa 1o
COBMECTHOM medTeJIbHOCTM B 00JacTM KooMpoBaHMA Bumeo (JCT-VC)
ITU-T SGlé WP3 m ISO/IEC JTC1l/SC29/WGll, JCTVC-00150, XeHeBa,
HOAOpE 2013 1.).

[0082] B KOIVNPOBaHUU BMUIOEO LIBETHOCTHA 4:2:0 crioco®,
Ha3BaHHHM peXxuMOM MpenckKazaHua JMHeMHOM Momesu (LM), OBJI XOPOoIlo
M3Yy4YeH BO BpeMd paszpaboTku cTaHmapTa HEVC. (Cm. J. Chen, V.
Seregi, W.-J. Han, J.-S. Kim, B.-M. Joen. "CE6G.a.4: BHYTpeHHee
npencrkasaHue LUBETHOCTHU C IIOMOIILIO BOCCTAHOBJIEHHEX BEIOOPOK
aprkocTu", OO0beIMHeHHasd KOMaHIa IIO COBMECTHOM HOeATeJJbHOCTU B
ofJjacTM KOIMUpPOBaHMA BuOeo (JCT-VC) ITU-T SGl6 WP3 wm ISO/IEC
JTC1/SC29/WG11, JCTVC-E266, *Xenema, 16-23 wmapra 2011 71.). C
PEeEXMMOM IpenckazaHma LM BHOOPKM LBeTHOCTM I[IpPelCKas3HBalTCHad Ha

OCHOBE BOCCTAaHOBJIEHHEIX BBI@OpOK APKOCTU TOTO xe OJIoKa C
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MCIIOJIb30BaHMeM JIMHEMHOM MOomesM CJedylmMM O0pasoM:
pred (i, j)=a-rec (i, )+ B (3
rne Predc(,]) mpencramnser mpemckasamue BHOOPOK HBETHOCTH B OIOKE

u rec, (i, ) npencTaBjgeT [IOOBEPTHYTHE cy®OMCKpeTHU3aLnn

BOCCTAaHOBJIEHHEE BHOOPKM SAPKOCTM TOT'O Xe OJiokKa. IlapaMeTpel @& U B
[IoJIy4anTC [IOCPEeICTBOM  MMHMMMUI3ALUN OLMOKM  perpeccun MexIay
COCeIHVMM BOCCTAHOBJIEHHEIMM BEOOPKaAMM SAPKOCTM M LIBETHOCTU BOKPYTD
Tekymero O6JioKa.

Ear, f) = 2.(v: -(ax, + B))’ "

[0083] IlapaMeTpH & u B pemanTca CclJenyiomuM o0pasoM:

a:Nzxi 'yi_zxi 'Zyx
_szxfxi—zixyzzx, (5)

ﬂ=(Zyi—a'Zx,)/N (6)

roe X; ABJIAETCA HO,]IBepI‘HYTOf/JI Cy@HMCerTMSaHMM

BOCCTAHOBJIEHHOM OIIOPHOM BHIOOPKOM APKOCTH, Vi ABJIAETCH
BOCCTAHOBJIEHHOM OIIOPHOM BHIOOPKOM LUBETHOCTU U N  gaBjdercsa
KOJIMUECTBOM OIIOPHHX BHOOPOK.

[0084] IlpoBiieMa C peXMMOM IpelckKasaHudg LM 3akjondyaeTCcsa B
TOM, UTO B peXuMe IpelcKaszsaHusa LM BOCCTAHOBJIEHHHE BHOOPKU
APKOCTM MCIOJB3YITCHA IJA IIpelcKa3aHMsa KOMIOHEHT IBeTHOCTM. ITO
BBOOUT OOTIOJIHUTEJIL HEE 3alepPXKU KOOVPOBAaHUSA/ IeKOOVPOBaHUSA B
KOOUPOBaHMUE 1IBETHOCTHU. Takasa 3amepxKa MOXeT 3HaUUTEJBbHO
YBEJIUMUUTE CTOMMOCTDb peanmszauuu, 0CcoBeHHO s anmnapaTHOM
peanmuzauumM. JpyT'MM HeIOCTaTKOM pexuMa LM gBJgeTCcsd TO, UYTO eTo
HeJIeTKO MCIOJIL30BAaTh B PEeXMMe BHEMHeTO NpelcKaszaHudg.

[0085] [TpoBieMa co criocoBoMm KPOCC—KOMIIOHEHTHOTO
npenckazanmsa (CCP) 3akjgwyaeTcd B TOM, UTO YJIYUIIeHME KOIMPOBAaHUA
OTpPaHUUYEeHO BCJEOCTBME CTOMMOCTM CUTHaJIM3aluuM OJIOUHOTO YPOBHSA
BECOBHX KOZ0OMUIMEeHTOR (MM JOHX OPYIMX OapaMeTpOoBR IJIS JIMHeMHOU
MOIEJN) .

[0086] B KpPOCC—KOMIIOHEHTHOM IIpeICKa3aHuy oCcTaTka BeCOBHe
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KO2QOUIIMEHTH IIOJIy4dalTCsa Kak B komepe 20, Tak u B gnekomepe 30 Ha
OCHOBE TIIPOCTPaHCTBEHHEX WJIM BPEMEHHBX COCEIHMX BOCCTAHOBJIEHHHX
BHOOpPOK. OcTaToKk MOXeT OHTB, B TO Xe BpeMsa He OI'paHuueH
BHYTPEHHE WM BHENHEe I[IpelCKa3aHHBEM OCTAaTKOM, M MOXeT OHTb OCTaTKOM
JHIOOOTO THIla CrIocoBa Opeldckas3aHua. HeT HeoOXOOMMOCTM IIepelaBaTh
napaMeTps JIMHeMHOTO ©OJI0OKa, kak B CCP.

[0087] IHajee paccMaTpUMBaKTCA CIOCOOBE OIpelelIeHUsS BECOBHX
KOo20ouMeHTOoB. OHM MOT'YT OHTH I[IPMMEHEHH WHIVWBUIYAJEHO WM B
JodoM KOMOMHALIUM .

[0088] B obmewm, JuHeVHasa MOIeJlb MOXeT OHTL paspaboTaHa OJI4g
MMHMMM3alUM OWMOKM IIpelCKa3aHMad MexXOy IOBYyMS HabopaMu CUTHaJIOB X
nu Y, mopu »5nToM X O0003HauvaeTCcd KakK CHUTHaJ I[IpenckKkasaHmdg, a Y

oborHAUaeTCa Kak IlleJIeBOM CUI'HaJl BO BpeMA OIITMMMI3allVM :

]\/[in(E(a,ﬂ)), e E(aaﬂ):Z(yi -(a-x, +B)

OOVH WJIM HECKOJIbKO BeCOBHX KkKo3bbmumeHToB o uU/umm J3,
IPUMEHAITCS K BHEMHe WIM BHYTPeHHe NpelCKas3aHHHM OCTaTKaM OIHOM
IIBETOBOM KOMIIOHEHTH MOJIS IIpelcKasaHudg IOpYyToM LBEeTOBOM KOMIOHEHTH.

B omHOM IIPMMEPHOM IIoOoXonoe OIVMH WMJIM HeCKOJIBEKO IIapaMeTpPOB JIMHEVHOM

MO IO eJIN (HanpuMmep, BECOBOM  KOBOOMLMEeHT o WIM CMemeHue ),
IIOJIYUEHHEX M3 JIMHEeVHOV MOOeJIM BHIle, IIPUMEHSITCS K BHEmHe WJIu
BHYTPEeHHe TIpeIckKaz3aHHEM OCTaTkaM OOHOW ILIBETOBOM  KOMIIOHEHTE
(HanpuMep, KOMIIOHEHTH SAPKOCTM) IJIS IpelckKa3zaHusa OPpyToM LBeTOBOMU
KOMIIOHEHTH (HalpuMep, KoMIOoHeHTH Cb wu/ummu Cr). Takasg MoIellb
Takxe  MOXeT IPUMEHSATLC S K IpYyI'MM  KOMIIOHEeHTaM B nopsanke
oexonoupoBaHua (HanpuMep, oT Cb mo Cr). B »OomnojHeHMe, TIOPSIOK
OeKOOUPOBaHMUSA KOMIIOHEHT MOXeT BHITE KOCBEHHO n3MeHeH, u
TeXHOJIOTUSA KPOCC—-KOMIIOHEHTHOTO IIpeldcKa3aHusd Bce elle NPpMMeHSeTCd.
[0089] QUT". 4 opencraBJjsgeT cobom BJIOK—CXeMy
IOCJIeIOBATEJILHOCTU Oollepallyi, WIICTPUPYIYD IPUMMep KOIOMPOBAaHUSA
BUIOEOOaHHEX B COOTBETCTBMM C OIHMM AaCIIeKTOM STOT'0 PAacCKpPHTHUA. B
[IPUMEPHOM rnonxone C oUT. 4 BUIEOKOLIED 20 onpeneiseT
IpencKasaHHEM OCTATOUHEM CUITHAaJ LeJIeBOM IIBETOBOW  KOMIIOHEHTEH
(100). B onHOM TakoM IIPMMEPHOM Ionxonme komep 20 omnopenejaserT

HpeHCKaSaHHHﬁ OCTAaTOUHHMN CHIT'HaJl IeJjiIeBOM LIBETOBOM KOMITOHEHTEI
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Tekyllero O6JiOKa B KadeCcTBe QYyHKUMM OIOHOTO WM OoJlee IIapaMeTpoB
JMHEeMHOM MoIeJM ¥  OCTaTOUHOTO CUuI'Hajla ILBETOBOW  KOMIIOHEHTEH
MCTOUHMKAa Tekymero ©OJioka. Bumeokomep 20 onopenejsgeT OCTaBIUMCH
OCTaTOUHHM CUI'HaJI I1eJIeBOM LBEeTOBOM KOMIIOHeHTH (102). B oIHOM
TakoM Ionoxole komep 20 omnpenesseT OCTaBIMMCA OCTATOUHHM CUITHAI
11eJIeBOM 1LIBETOBOM KOMIIOHEHTH IIOCPEeICTBOM BHUMTAHUSA IIPeOCcKa3aHHOTO
OCTaTOUYHOTO CHUIHaJla LeJIeBOM ILBeTOBOM KOMIIOHEHTH M3 OCTaTOUYHOTO
curHasa 11eJIeBOn IBETOBOM KOMITOHEHTHI . Kozmep 20 KoOupyeT
OCTaBIMMCA OCTATOUHHM CUIHaJl LeJlIeBO¥ I1IBEeTOBOM KOMIIOHEHTH U
OCTAaTOUHEM CHUTHaJ LBEeTOBOM KOMIIOHEHTH McCTOouHMKa (104) 1no BHBOHIA
KOOUPOBAHHHX CUIHaJIOB B OMTOBOM BMIeOIOTOKe (100).

[0090] B OIOHOM [IPMMEPHOM nonxone JIMHEeVHa 4 MOIeJIb
IpelcKasHBaeT IpelcKasaHHBEM OCTAaTOUYHHM CUIHaJ leJleBO¥ ILBeTOBOM
KOMIIOHEHTH M3 OCTaTOUHOT'O CUTHalla LBEeTOBOI'O KOMIIOHEHTAa MCTOUHMKA
Ha OCHOBe IapaMeTpoB JMHeMVHOM Momesn. M komep 20, u znexomep 30
NOANEePXMBAIT IapaMeTph  JIMHEeVHOM  MOIeJu  YIOMAHYTOW  JIMHEeMHOM
MOOENIM B TIaMATM M [OIPMMEHAKT MX, KakK pacCMaTpMBaeTCHd HWXe IO
TEeKCTy. B OIHOM IIpMMEPHOM IHoIxole kozmep 20 wm gpgexkomep 30
BHUMCJIIAIT TIapaMeTpH JIMHEeMHOM MoIeJiM B KauecTBe OQYHKUMM OIIOPHHX
BJIOCKOB. B OIHOM TakKOM I[IPUMEPHOM IIOOXOINe 3HaueHud IlapaMeTpOR IIO
YMOJIUaHUID [IOOOEePXMBAKTCSA B [DaMATM OJIA MCIOJBb30BaHMA, KoI'ga
BHUMCJIEHME 3HaUeHUM IapaMeTpPOBR He SABRJISeTCHS HaOJlexXallVM.

[0091] QUT". 5 opencTaBJsgeT cobom BJIOK—CXeMy
IOCJIeNOBATEJIEHOCTM  OllepalluM, WIIIOCTpUpyIyln  OoJjiee  HOOPOOHHM
IpuMep KOOMPOBAHUSA BUICOIAHHHX B COOTBETCTBMM C OIOHMM AacCIeKTOM
5TOTC PAaCKpPHTUA. B HOpuMepHOM Inonxome ¢ OUI'. b5 Bupmeokonmep 20
openesyigeT IOpeldcKal3aHHBM OCTaTOUHHM CUI'HaJI LBETOBOW KOMIIOHEHTE
useTHocT (120). B OOHOM TakKOM IIPMMEPHOM IoOxole kolep 20
onpeneyigeT IpPeOCKa3aHHHM OCTaTOUHBIM CUI'HaJl LieJlIeBoM ILIBETOBOM
KOMIIOHEHTE TeKyleI'o OJIoKa B KauecTBe OQyHKUMM OIOHOT'O wWiu OoJee
napaMeTpOBR JIMHEVHOWM MOOeJM ¥ OCTaTOYHOTO CHUTHaJla IBeTOBROU
KOMIIOHEHTH MCTOUHMKA TeKymero O6JioKka. B OIHOM IIPMMEPHOM IIOOXOIE

nmapaMeTpH JIMHEeVHOV MOJIellM BKJIUalT B ceBd BeCOBOM KOBOOUIMEHT o

u cMmemeHve  B. Komep 20 wucHojJb3yeT JIMHEMHYHD  MOIeJb  IOJId

IpenoCrasaHMAa IIpeCKasaHHOTI'O OCTaTO4UHOTI'O CHUT'HaJla LIBETOBOM
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KOMIIOHeHTH Cr ILIBEeTHOCTM B KadeCTBe QYHKUUM OCTaTOUHOT'O CUIHaJa
IIBETOBOV KOMIIOHEHTH sfApkocTu. Komep 20 omnpenejgeT OCTaBIMMCH
OCTaTOUHHM CUIT'HaJI @OJIS LBEeTOBOM KOMIIOHeHTH Cr uBeTHocTM (122),
KOOUPYeT OCTaBNMMCA OCTATOUHHM CUTHaJ] C OCTAaTOUHBIM CUI'HAJIOM
IBETOBOM  KOMIIOHEHTH (124) APKOCTU M BHBOIUT KOOUPOBaHHEM
OCTaBIMUMCA OCTATOUHEM CUITHAaJ IBETOBOW KOMIIOHEHTH Cr LBEeTHOCTU C
KOIOVMPOBAHHBEIM OCTaTOUHEM CUI'HAJIOM KOMIIOHEHTH HSPKOCTM B OMTOBOM
BUIOEOIIOTOKE.

[0092] ITajiee OyneT pacCMOTPEHO HOeKOOUPOBaHME KOIMPOBAaHHEX
OCTaTKOB CUT'HaJla openckasaHysa LBeTOBOM  KOMIIOHEHTEH. oUI". 6
npelcTaBJigeT cobour BJIOK—-CXeMy [ocJIeOoBaTeJIbHOCTHU ornepauum,
WILICTPUPYRIIYD IIpeldcKa3aHMe OCTaTOUYHOI'O CHMI'HajJjla IIE€pBOM LIBETOBOU
KOMIIOHEHTE M3 OCTAaTOUHOT'O CUITHAaJla BTOPOM ILIBETOBOM KOMIIOHEHTH B
COOTBETCTBMM C OIOHMM acCIleKTOM STOI'O PaCKpPHTHSA. B OIOHOM MIPMMEPHOM
noaxome Bupeolekomep 30 IpMHMMaAeT KOIMPOBAHHHM OCTATOUHHM CHUITHAJ
LIBETOBOM KOMITIOHEHTH MCTOUHMKKA u KOOMPOBAHHEIM OCTaBMUNC A
OCTaTOUHHM CUTHaJ 1eJieBon 1IBETOBOM KOMIIOHEHTEL, COXpaHdeT
KOIMPOBAaHHEIE OCTAaTOUHBEE CUMTHAaJIEL B I[DaMATHM BuOeolekormepa 30 wu
OIeKoOIMpyeT KOIOMPOBAHHHE OCTATOUHHE 3HaueHMsa. Bumeomexonep 30
IpenckKassBaeT IIPeOCKa3aHHHM OCTATOUHHM CUTHAJ LeJIeBOM LIBeTOBOMU
KOMIIOHEHTH TeKymero ©OJIoka Ha OCHOBEe IeKOIMPOBAHHOT'O OCTAaTOUHOTO
CUTHaJla ILIBETOBOM COCTAaBJISHIEM MCTOUHMKA Tekymero ©OJioka (140).
BaTeM pmekomep 30 omopemejgeT OCTATOUHBIM CUTHAJN IJS LeJleBoM
LIBETOBOM KOMITOHEHTH B KauecTBe OYHKLUMU npelcKa3aHHOTO
OCTaTOYHOTO CUTHaJla oJis 1eJieBoOu LIBETOBOM KOMIIOHEHTEH u
IeKOOMPOBAHHOTO OCTaBIeTroCsa OCTAaTOYHOTO CHIHaJla OJIg LeJeBou
IIBETOBOM KOMIIOHEHTH (142).

[0093] QUT". 7 opencraBJjsgeT cobom BJIOK—CXeMy
[IOCJIeIOBATEJIbHOCTHU omnepauum, MIJTIOC TPUPYOILY O npelcKa3aHue
OCTaTOUHOTO CHUTHaJja LBeTOBOM KOMIIOHeHTH Cb ¥M3 0oCTaToOYHOTO
CuTHajla LBEeTOBOM KOMIOHeHTH Cr B COOTBETCTBUM C OIHMM acleKToM
2TOTO PacCKpETUA. B OOHOM TIIPMMEPHOM TIIoOxXole BuOeomekomep 30
IPpUHYMAEeT KOIMPOBAHHHM OCTATOUHEM CHTHAJ IBEeTOBOM KOMIIOHeHTH Cr
M OCTaBHNMMCA OCTATOUHHM CUTHAaJ LIBETOBOM KOMIIOHeHTH Cb, coxpaHger
KOIVMPOBAaHHEIE OCTATOYHEE CUITHAJIEL B I[DaMATHM Buaeormekormepa 30 wm

TexrxoIompyeT KOIMPOBaHHEE OCTaTOUYHEIE CHMIT'HAJIBL. aneoneKonep 30
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ollpeneyigeT IOpeldcKas3aHHBM OCTAaTOUHHM CUI'HaJl LBETOBOW KOMIIOHEHTE
Cb Tekymero O6JIOKa Ha OCHOBEe OEeKOOMPOBAHHOTO OCTATOYHOTO CUI'HaJa
IIBETOBOM KOMIIOHEHTH Cr ¥ IIapaMeTpOoB JMHEeVHOM MoIesM (HalpuMep,
BECOBOTO KosbdbmumenTa o u cmemeHus ) (160). 3Barem nekomep 30
omnpeneysgeT OCTaATOUHBEIM CHMTHAJ IJIA 1LBeTOBOM KOMIIOHeHTH Cb B
KauecTBe OQYHKUMM OpeldcKal3aHHOTO OCTAaTOUHOTO CUMTHajJla OJS LBEeTOBOM
KOMIIOHeHTH Cb ¥ @»OeKOOMPOBAHHOT'O OCTABIIETOCSA OCTATOYHOI'O CUIHaJa
OJIS LIBETOBOM KOMIIOHeHTH Cb (162).

[0094] B OIOHOM IIPUMEPHOM IIOOXOHOEe 3BHaueHMd II0 YMOJUYaHUIO
napaMeTpoB JIMHEeNHOM MO eJin VCIIOJIb 3YITCH npu npelckKas3aHumn
OCTaTOYHOT'O CUITHaJja LeJIeBOM ILBETOBOM  KOMIIOHEHTH. B nmopyrom
[IPMMEPHOM nonxomne 3HaueHu4d OIOHOTO VIV BoJiee rnapaMeTpoB
[IOJIy4YalTCHa M3 OUCKPETU3IUPOBAHHHIX CUTHAaJIOB, Kak OyImeT [IOOPpOoOHO
OIIMCaHO HWXe IO TeKCTy. B OIOHOM TakKOM IIPMMEPHOM IIOOXOIe
IIOJIYUEHHEe 3HAUEeHMS IIapaMeTpOoB JIMHEMHOM MOIeJiM COXPaHJnTCaS B
naMaTu BuIeokoZepa 20 wm Bugeomekomepa 30 M MCHOJB3YITCH Kak
3HaUEeHUd 10 yMOJIUaHMI OO M3MEHEeHNd.

[0095] Crnocofvl TOJIyueHMS IIapaMeTpOoB JIMHEMHOM MOIeJIM MOJId
BHEMMHEeTO W BHYTPEeHHeIro IMIpeackasaHusa pacCMaTpMBalTCSa HWXe II0
TEeKCTY .

[0096] OUT". 8 opencraBJjseT cobom BJIOK—CXeMy
IoCJIeIOBaATEJILHOCTM Oollepalluil, WIJIIOCTPUPYIYID BHBeleHMe IIapaMeTpoB
JMHEeMHOM MOIeJIM Ha OCHOBEe BHEMHEeIo IIpelcKas3aHMs B COOTBETCTBUU C
OOHMM acCIIeKTOM DTOI'0 pPacKpeTUA. B IOpuMepHOM Inonxome ¢ OUI'. 8
Buieokomep 20 BHOUMpaeT OINOPHYK BHEMHe IMIpelckKas3aHHYKn IBETOBYIO
KOMIIOHeHTy X wmcTouHuka (200) M COOTBEeTCTBYKIYK OIOPHYK BHENHE
npelcKa3aHHYyK 1eJIeBYK ILBEeTOBYK KOMIIOHeHTy Y (202). Bumeokxomep 20
BHUMCJIIAET OIMUH MJIM 0o0Jiee BECOBHX KODQOMUMEHTOB B JIMHEMHOM MOOeJIM
B KaueCcTBe QYHKLMM LBEeTOBOM KOMIIOHEHTH X MCTOUHMKA U lLeJIeBOou
LIBETOBOM KOMIIOHEHTH Y (204), mnOpu D>TOM BECOBHE KOBOQUIMEHTE
BHUMCJIAKTCH IOJI9 MMHMMM3alUM OmMMOKM IIpeldckas3aHusa, KaK II0OKa3aHOo B
ypaBHeHur (7) BBIOIE IO TeKCTy. B OIHOM TaKOM IIPMMEPHOM IIOIXOIE
BUIOeokomep 20 OpencKasbBaeT 3HaUeHMS 1leJIeBOM LBeTOBOM KOMIIOHEHTE
Y B kKauecTBe (QYHKUMM BHUMCJEHHHX BECOBHX KO20PMIMEeHTOB U

3HAUEHMM LBEeTOBOM KOMIIOHEHTH X MCTOUYHMKA.
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[0097] B OOy T'OM IpuMepe JIMHeVHa s MOIeJIb yIopomaeTcd
IOCPenCTBOM YyCTaHOBKM [ paBHeM 0 WIM KaKoMy-JMOO 3SHAUEHMUI IIO
YMOJIUaHMI. B OpyTroM IIpuUMepe JIMHEeMHas MOIeJlb MOXeT OBThL YIpOoleHa
[IOCPelCTBOM YCTaHOBKM O paBHEM 1 MWIM KaKOMy-JiMOO 3BHaAUYEeHWK IO
YMOJIYaHUIO .

[0098] B OOHOM IIPMMEPHOM IIOOXOIEe BPEeMeHHBe COoCeOHMe BHOOPKMU
(HanopuMmep, BHIOOPKU IpenckKasaHug C KOMIIEHCalMEN OBWKEHWA)
MCIIOJIE3YIOTCA B KaudueCTBe OIOPHEX BHOOPOK IJIA IIOJIyUeHUAd lIapaMeTpoB
o wn/unu [ JIMHeNHOV Momes¥. B OIDHOM TaKOM I[IpuMepe CuTrHaJd X
IpelIcKasaHMUsa IpeIcTaBJifgeT Cco00M CHUIHaJl C KOMIIeHCalMel IOBWKEHUS,
IprHajeXallyl OIHOM KOMIIOHeHTe (HalpuMep, KOMIIOHEHTe SAPKOCTU C

KoMIleHCcaluemn IBVXEHWA, TakXe M3BEeCTHOM KakK KOMIIOHEHTa APKOCTHU

OIIOPHOTO Bjoka), a neJsieBoM curHain Y IIpenCcTaBJideT coboy CcuTrHaJ C
KoMIleHCcaluemn IOIBVXEHNA, anHannemamMﬁ prPOﬁ KOMIIOHEHTE
(HaHpMMep, KOMIIOHEHTE Cb C KOMIIeHCcalumuem IOIBVMXEeHNA, TakKxe

MB3BECTHOM Kak KoMmnoHeHTa Cb omopHoro ©6Joka) .

[0099] B oOHOM IIPMMEPHOM IIOOXOHEe CHIHaJl X I[IpelcKa3aHusa
ABJIAETCHA OCTATOUHHEM CHMITHAJIOM OIIOPHOTO OJIoKa IJIS OOHOM KOMIIOHEHTH
(HanlpuMep, KOMIIOHEHTH APKOCTH), a IlLeJIeBOoM CUuTrHal Y HABJgeTcd
OCTaTOUHHM CUITHAJIOM OIOPHOTO  OJioka OJ4 IOpyToM  KOMIIOHEHTEH
(HanpuMep, KOMIIOHeHTEH Cb wm/mam Cr). B OIOHOM TaKOM cJjydae,
OCTaTOK OIOPHOTO O6JiIoKa BHUMCIAETCS Ha XOIOYy Ha OCHOBe, HaIlpUMEDP,
OBVOKEHU A OIIOPHOTO WM — MacuTabupOBaHHOT'O BeKTOpa OBVKEHUS,
OCHOBAHHOT'O Ha BeKTOpe IOBMWXeHUS TeKylmero OJIoKa.

[0100] B oIOHOM IpPMMEPHOM [OOXOIE, komep 20 coxpaHseT
OCTaTOUHOe M300paXxeHre OIOPHOTO M300paXeHUsa M IIoJIydaeT OCTaTOoK
OIIOPHOTC OJIOKa M3 COXPaHeHHOTI'0 OCTaTOYHOI'O M300paXeHUs OIIOPHOTO
nzobpaxeHusa. B OOHOM TakKOM IIpMMepe OCTAaTOUHHM OJIOK PacloJIOXeH Ha
OCHOBE BeKTOpa OBWXEHMHA TeKylel'o O0Jioka. B IpyI'OM TakKoM IIpUMepe
OCTAaTOUHHM OJOK HOONOJIHUTEJILHO YCTaHaBJIMBAeTCA K OCTaTOUYHOMY
BJIOKY, KOTOPHM TeCHO (HamopuMep, B ceTkax 4x4) TepeKpeHBaeTcsa C
OTIOPHEIM OJIOKOM.

[0101] B omHOM TIpMMepHOM Ionxonme komep 20 IIpuMeHseT
MHTEePIOJIALMI [IPpM TEeHepMpOoBaHMM OCTaTOUHOT'O OJioka Ha OCHOBe

BeKTOpa OBVIXEeHNV A TeKymeIro OJIOKa . B OIOHOM TaxroOM InpruMepe
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VMHTEPHIOJALMA OCYMECTBJIAETCA Uepe3 OMIMHEWMHBM OUIILTP.

[0102] B opnHOM TImpMMepHOM Hoaxome komep 20 MCIOJB3YeET
BOCCTAHOBJIEHHEE MPOCTPAHCTBEHHBEE (HANPVMEpP, BepXHUEe U/UJIM JIeBHE)
cocenmHmMe BH (Kak BO BHYyTpeHHeM LM) B KaueCTBe OIOPHHX BHOOPOK
IJIA TIOJIYUeHUS IapaMeTpoB o W/uiau [ JMHeVHOM MoIejM. B OIHOM
TakoOM npuMepe CUTHAaJ X IpenckKkasaHug BKJIIOUAET B ceb4
BOCCTAHOBJIEHHHE  3HAUeHMs OINHOM  KOMIIOHEHTH COCEIOHMX  BHOOPOK
(HanlpuMep, KOMIIOHEHTH SAPKOCTH), a LeJIeBoM cCcuTHajgl Y BKJKUaeT B
cef®d BOCCTAHOBJIEHHHE 3HAUEHMs IOPpyTOM KOMIIOHEHTH COCEeIHUX BHOOPOK
(Hanpumep, Cb u/mmm Cr, umm Co n/wmmm Cg) .

[0103] B oOOHOM IpUMEPHOM Ionxone komep 20 MCIOJNB3YyeT Kak
IPOCTPAaHCTBEHHEE, TaK M BPEeMeHHBEe CcOocCenHMe BHOOPKM OJIA IIOJIYUYEHUA
o n/mamu PB. To ecTb, CcuUTHal X OpencKas3aHud I[OpelcTaBjgeT CoBoi
BHOOPOUHY® KOMIIOZULMID M3 CHUTHaJla X, I[IOJIYYEHHOTO M3 BPEMEHHOTO
OIIOpHOTO OJioka (Kak OIMCAaHO BHIIe IIO TEKCTY), M CHUTHaJla X, U3
IIPOCTPAHCTBEHHEIX COCeIOHUX BHOOPOK (Kak OIMCaHO BHIIe II0 TeKCTY) .
B TO xe BpeMd, 11eJieBOM CUTHAaJI Y IpencraBJIgeT coBon
(COOTEETCTBYIIYI) BHIOOPOUHYIO KOMIIO 3ULIAIO nus cuTHaJa Y,
[IOJIYUEHHOT'O M3 BPEMEHHOT'O OIIOPHOTO OJlIoka (KakK OIMCAaHO BHIIE IIO
TEeKCTy), ¥ CHUTHaJla Y, M3 IIPOCTPaAaHCTBEHHHX COCeOHMX BHOOPOK (Kak
ONMCAaHO BHIIE IO TEKCTY) .

[0104] B HeKOTOPHX I[IPMMEPHHX IIOoIxXohax komep 20 poHOupaeT
MeXIy IPOCTPaHCTEEHHEMN COCeHVMA BHOOpPKaMMU u BpEMEeHHEMIN
COCENHMMM BHOOPKaMM IIPM BHOOPE OIIOPHHX BHOOPOK, MCIIOJb3YEMEIX IJIs
IOJIYyUYeHMsa IlapaMeTpOoB JIMHEeMHOM MOoIejr. B OIHOM TakKoM IIpUMepe
komep 20 BuHOMpaeT MeXOy MCIOJBb30BaHMeM JMOO I[IPOCTPaHCTBEHHEX
COCenHMX BHOOPOK, JMOO BPEMEHHEX COCENHUX BHOOPOK B KadecTbe
byHKUIMM pa3Mepa TekKymero O6JI0Ka, WMIM Ha OCHOBe IPyTOM CTaTUCTHUKH,
COOTBETCTBYKIMEN TekymeMy OJIOKY WJIM OIHOMY WM 0o0Jiee COCeIOHUM
OJiockaM. PelpeseHTaTMBHasA CTaTUCTUKa BKJKOUaeT B cebOd 3HadeHUd
nuKCeJen, ABTOMATUUECKY KOppeJsfaluin  BHOOPOK  OOHOM IIBETOBOMU
KOMIIOHEHTE M B3aUMHYI KOPPeJIALUMD MeXIy BHOOPKaMM OBYX LIBETOBHX
KOMIIOHEHT .

[0105] B HEeKOTOPHX MOPUMEPHHX [HOAXOIOaxX YCTPOMCTBO-MCTOUYHUK

12 CUTHaJIM3MpyeT OOIIOJIHMTEJIBHYIO T/IH(I)OpMaLU/IIO IO JIMHUM 16 CBA3M WM
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yepes YCTpoMcTBO 31 xXpaHeHMsa. [OHNOJHUTeNbHasd MHOoOpMaluMa (MOXeT
BHITH draTowm) MOXeT  CHUTHaJMU3UPOBATHLCS, HaTllpuUMep, B Habope
napaMeTpoOR IOCJIENOBATEJBHOCTU (SPS), Habope napaMeTpoOB
nzobpaxenusa (PPS), B3BarojoBKe cJjanca, LCU, rpynmne ypoBHS LCU wmam
KakoM—Jubo IOpyT'oM YpPOBHe OJIOKa WJIM TeKCTOBOM YacTM CHHTaKCUCa
BEHICOKOT'O YPOBHSA, IJA yKa3aHMsa BHOOPOK X M Y, KOTOPHE HOOOXHH OHTH
VICIIOJIbL30BAHHE IOJIS IIOJIydeHMS BECOBEX KOBOOMUMEHTOR.

[0106] B HEKOTOPHIX IMPMMEPHHX I[IOIXOHax IapaMeTpel o u/miam f
JVHEMHOM  MOIOeJM  I[IOJIydanTCsa  [IOCPEeNCTBOM  MMHMMM3ALWM  OMUOKU
perpeccun MexIy OIOPHBIMM BHOOpPKaMM SAPKOCTM M LBEeTHOCTM, KakK BDTO
CHOeJIaHO B pexuMe IIpelckasaHusa LM.

[0107] B HEKOTOPOM KPOCC—KOMIIOHEHTHOM npenckKas3aHum
BHYTPEHHe IIpelcKa3aHHEX OCTaTOUHHX [IPUMEPOB [IPOCTPAaHCTBEeHHEE
(HampuMep, BepxHMEe U/WUJIM JIeBHEe) COCeIHMEe BOCCTAHOBJIEHHEIE BHOOPKU
MOTYT OHBTH MCIIOJIE30BAHE B KaueCTBE OIIOPHEIX BHOOPOK IJIA I[IOJIYYeHUH
IapaMeTpOB JIMHEMHOM MOIeJIN.

[0108] QUT". 9 npencTaBJisgeT cobom BIIOK—CXeMy
IOCJIeNOBATEJILHOCTHY  Ollepalul, MWIJIOCTPUPYRIYD IpUMepHOe  KpOCC-—
KOMIIOHEHTHOEe TIIpelcka3aHre BHYTpeHHe IpeldcKa3aHHEX OCTaTKOB B

COOTBEeTCTBUMA C OIOIHVMM acCIIeKTOM STOI'O PaACKPEITUA . B IIPVMMEePHOM

nogxome ¢ OUI'. 9, omuH MM OOJiee BECOBHX KO3QOUIMeHTOB o u/uim f
IPUMEHSIITCS K BHYTPEHHe IIpelcKas3aHHOMY OCTaTOUHOMY CUIHAaJIy OIHOM
IIBETOBOM KOMIIOHEHTH OJIS OpeldcKal3aHMsa IOPpyToM LBEeTOBOM KOMIIOHEHTEH.

B omHOM I[IpMMEpPHOM IoIxole KkKomep 20 OpMMeHsSeT OIOMH WM 0oJiee

BECOBHX KO5b0OMLMEeHTOB o ¥ [, I[OJYUYEHHHX M”33 JIMHENMHOW MOoIOelu
ypaBHeHus (7), K BHYTPeHHe IpelcKa3aHHOMYy OCTAaTOUYHOMY CHUIHAJY
OOHOM I1LIBETOBOM KOMIIOHEHTH (HalIpuMep, KOMIOHEHTH SApPKOCTH) IOJIA
olpenejieHMa IIPeOCKa3aHHOTO OCTaTOUHOI'O CHUIHAaJla OPYIToM ILIBEeTOBOM
KOMIIOHEHTH (HalpuMmep, KoMnoHeHTH Cb u/miam Cr) . Kak OTMeUeHO BHIIE
IO TEeKCTYy B OOCYXIEeHMM peXMMa BHEMHEeIOo I[IpelcKa3aHusa, TakKasd
MOIeJIb TaKXe MOXeT IIPMMeHAThbCS K JIPpYyI'MM KOMIIOHEHTAaM B IIOpAOKe
oexonupoBaHua (HanpuMep, oT Cb mo Cr). B 1OomnojiHeHMe, TIOPSAIOK
OEKOOUPOBaAHUSA KOMITOHEHT MOXeT OHITH KOCBEHHO V3MeHeH, u
TEeXHOJIOTMSA KPOCC—KOMIIOHEHTHOTO IpelcKa3aHMsa BCe elle IIPpUMEHAeTCHd.

SaTeMm HpeHCKaSaHHHﬁ OCTATOUHHM CHIHaJI LBEeTOBOM KOMIIOHEHTH MOXeT
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OBITE OOBeIMHEeH C OCTaBIMMCSA OCTATOUHHM CHMIHAJIOM TOM Xe IIBEeTOBOM
KOMIIOHEHTEHI, UTOOH OOCTUYb OCTaTOYHOTO CUTHaJa LIBETOBOM
KOMIIOHEHTH .

[0109] B mnooxome c OUI'. 9 Buneokomep 20 BHOUpaeT BHYTPEHHE
NIpelcKa3aHHyl IIBETOBYK KOMIOHeHTY X (300). B OIOHOM IIPUMEPHOM
nonxone Bumeokonep 20 MCHOJB3YET BOCCTAHOBJIEHHBE BHOOPKU U3
cCoceIHMX CJieBa B KauecTBe IBETOBOM KOMIIOHEHTH X MCTOUHMKAa. B
IpyTOM IpUMEPHOM rnonxomne BUIEOKOLIEP 20 VCIIOJIb3YET
BOCCTAaHORJIEHHHE BHOOPKM M3 COCEeIHMX CBepxXy B KauecTBe IIBETOBOM
KOMIIOHEHTH X MCTOUYHMKAa. B elle OIOHOM IIPMMEPHOM IIONOXOIEe BUIEOKOIEP
20 BBUMCIISIET LBETOBYID KOMIIOHEHTY X MCTOUHMKA B KauecTBe QYHKLUUU
BOCCTAHOBJIEHHEX BHOOPOK U3 KaXIHX COCEeIHUX CBepxXy U CcJieBa.

[0110] Bumeoxomep 20 BHOMpaeT COOTBETCTBYKIYI BHYTPeHHe
IpeIcKasaHHyD LeJIeBOM LBETOBYI KOMIOHeHTY Y (302). Bumeorkomep 20
BEHUMCJIAET OIOMH WM ©0oJlee BeCOBHX KO20OULUMEeHTOB B KauecTBe
OYHKUMM  OINOPHOM LBETOBOM KOMIIOHEHTH X MCTOUHMKA ¥  OIIOPHOM
L1eJleBOM LIBETOBOM KOMIIOHEHTE Y (304), npu 35TOM BEeCOBEE
KO2QOUIMEHTH BHUMCIATCS OJIS MUHMMM3aLMM OmMOKM I[IpeldcCKa3aHuAg,
KaK IoKal3aHO B ypaBHeHMM (7) BHIIe IO TEeKCTY. 3areM Bugeokomep 20
openckKassBaeT 3HAUEHUS I1eJIeBOM IIBETOBOM KOMIIOHEHTH Y B KauecTBe
OYHKLUMM  BBUMCJIEHHHX IIapaMeTpoB JIMHEeMHOM MOOeJIM U  3HaAUeHUM
IIBETOBOM KOMIIOHEHTH X MCTOUYHMKA.

[0111] B omHOM mHOpHMepe, JMHeVHas MOIOeJlb MOXeT OHTbh YIpolmeHa

IIOCpenCTBOM YCTaHOBKIM B PaBHEIM 0 wim KaKoOMy—JIMOO 3BHaAUeHUK II0

YMOJIUaHNIO . B IPpYyIT'OM IIprmMepe JIMHEeNHa g MOIOeJlb YIiipomaeTCH4d

[IOCPeICTBOM YCTAHOBKM O pPaBHEM 1 WMJIM KaKOMy-JIMOO 3HAUEeHMK IO
YMOJIUaHUD .

YueT myMa MJIM KBAHTOBAHHOM OMUOKM

[0112] B KpOCC—KOMIIOHEHTHOM I[pelcKa3aHuM oCcTaTkKa, Korma
JMHeMVHasd MO elb pemaeTcda Ha OCHOBEe NPOCTPaHCTBEHHEIX MJIN
BPEMEHHEIX COCEeIOHMX BOCCTAHOBJIEHHHX BHEHOOPOK, 3HAaUeHMe IIapaMeTpoB
JIMHeVHOM MO IO eJin MOXeT OBITH CyOONITMMAJIbHEM BCJIEOCTBUE
myMa/KBaHTOBAHHOM OMMUOKM OIIOPHHEX BHOOPOK WMJIM BCJISICTBME pa3JIMuusd
MeXxIOy BHOOpKaMM TekKymero ©OJIOKa ¥ OIOPHEMM BHOOpKamMM. UTOOH

YIIYUIIMTb IIPOMI3BOOMNTEIJIEHOCTE KPOCC—KOMIIOHEHTHOTI'O IIpeocCrasaHMAa
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OCTaTKa, B HeKOTOPHX IIpMMepax BKJIOUEHO OI'paHuueHMe, Tak UYTOOH
npobJjieMa ONTHMM3aLUMM  3aBucejyla OT OI'paHudYeHMs  TOoI'o, 4YTo O
OXMOaeTCcsa OJM3KMM K 3SHaAUeHMUI I[I0 YMOJIYaHMK. AHAJIOTMUHEM 00pasoM,
MOXeT OHTEH BKJIKUEHO OTI'paHMUeHMe, TaK 4YToOH IpobjieMa OITMMMU3aLNNU
3aBUCeJla OT OI'PaHUueHMsa TOor'o, UYTO o oXumaeTcd OJIM3KMM K
HEeKOTOPOMYy IOPYIOMYy 3SHAUeHMUI II0 YMOJIYaHMK. B HEKOTOPHX IIPUMEPHEHX
nomxonax, cMelnasa BHUMCJIEHNE o K OOHOMY  WJIM HEeCKOJIbKMM
OT'paHNUeHuaM, BHUIeokomep 20 yJydmaeT IIPOU3BOOUTEJIBHOCTE KPOCC—
KOMIIOHEHTHOT'O IIpelcKasz3aHMsa ocTaTKa.

[0113] B  HeKOTOPHX  I[IPMMEPHBEX I[IOOXOOLAaX  BUIEOKOIEP 20
MCIOJIb3YeT IpedBapMTEJIbHO 3alOaHHBM BeCOBOM KOBOOUUMEHT o B

KauecTBe OI'paHMUEeHMA IIpU OlIpenejieHUMM . B OIOHOM TakKoM IIPUMEPHOM

nonxone IIpelBapUTeJIbHO 3BalaHHHM BeCOBOM KO3b0OMUMeHT o HABJISeTCSH
byHKIIMell LBETOBHX KOMIIOHEHT, BOBJIEUeHHHX B IIpelcKaszaHMe OCTaTKa.
B HEKOTOPEIX [IPUMEPHEIX nomxomnmax, HalpUMep, BUIOEOKOIED 20
MCIIOJIb3YEeT npenBapnTesIbHO 3adaHHEM  BeCOBOM  KOBOOMUIMeHT 1o
yMoyiuaHuio -0,5 npu nOpenckasaHuu ocTaTka Cr ¢  MCIOJb30BaHMEM
ocratka Cr. B HeKOTOPHX IIPMMEPHHX I[oOxomax Buleokomep 20
MCIIOJIb3YET IpeIBapUTeJIbHO 3alaHHEM  BEeCOBOM  KOBbbOMUMeHT 1o
yMoJidaHuo 0 [OpM OpelcKas3aHMM OCTaTkKa LBEeTHOCTM C MCIOJb30BaHUEM
ocTaTka APKOCTH . B HeKOTOPEIX TaKUx [IPUMEPHEIX nonxonax,
NpenBapuUTeJIbHO 3aldaHHEEe BeCOBHEe KOBOOUUMEHTE II0 YMOJYaHUD O
BapbUPYITCSA [IOCpPelCTBOM IIBETOBOM KOMIIOHEHTEL u LIBETOBOTO
IIPpOCTPaHCTRa.

[0114] B oOHOM IPMMEPHOM IIoOxone BuOeokolep 20 amalTUMBHO
MOOMOUUIMPYET 3HadeHMe II0 YMOJYaHMK O I[I0 Mepe HeOoOXOOVMMOCTH.
Hanpumep, Bumeokonep 20 MOXeT CUTHaJIU3MPOBATE  3HadYeHMe  IIO

YMOJIUaHUIO o KakK -0,5 mpu npenckasaHum ocTaTKa Cr c

MCHOJBb30BaHueM ocTaTka Cr Ha OCHOBe 3HaueHMM O, OIpeleJIeHHHX
DKCIIEPUMEHTAJIBHO IJIA HOpocTpaHcTBa YCbCr, HO 3aTeM MOIMOUIIMPOBATH
3HaUueHue 1o YMOJIYaHUIO Ha OCHOBE COOEPXUMOTO OUTOBOTO
BMOEONOTOKa. B OOHOM I[IPMMEPHOM IOOXONOe TakKue WM3MeHEeHUS MOTYT
BO3HMKATE n CUTHaJIN3UPOBATLCH Ha BEICOKOM YPOBHE, UTOOH

BUIOECOKOIOEP 20 " BUOEOOEKOIEP 30 MOTJIN amanTMpoBaTLCA K



41

VIBMEeHeHVAM B BMIOEOIIOTOKE.

[0115] B HEKOTOPHX IPMMEPHHX [HOAXOIOaxX YCTPOMCTBO-MCTOUYHUK
12 curHaImM3upyeT 3HadeHue II0 YMOJYaHMK BECOBOTO KO3(QOMIIMEHTa o

U/MIN 3HauyeHMVe cMemeHus 3 B OMTOBOM IOTOKe. B pPas3jIMUHBIX [IPUMEPHHX
IIoOOXomax 3HaAUeHUsAd 1o YMOJIYaHUI  OJIA BE&COBEIX KO2QOUIIMEHTOR
CUTHaJIM3upylnTca B SPS, PPS, 3arojioBke cJlavica WM JOOBHX IPYyTUX
MecTax B KaueCTBe CHMHTAKCHMCa BHCOKOIO YPOBHA. B HEeKOTOPHX
nIpuMepax 3HAUEeHUS BEeCOBHX KO2QOULMEHTOB 1o YMOJIUaHUIO
curHammsmupyonrca B CU, LCU, rpynmne LUC miaM OpyI'OM YpOBHe OJIOKAa.

[0116] B HEKOTOPHX IIPMMEPHHX IIOOXONax, KoI'ga 3HadeHue IO
YMOJIYaHUD He CUTHaJIn3UpyeTCH, MCIIOJIb 3YITCH npelBapuUTesIbHO
3agaHHEIEe 3BHaUeHMsa. B HEeKOTOPHX TaKMX I[IPMMEPHHX [IOoOxXomax IJiAd
Pa3HEX I1IBETOBEX IIPOCTPAHCTB MOXeT OBTHb MCIOJBE30BaHO pa3JIMdYHOE
3HaueHMe II0 YMOJIUaHMI. B HEKOTOPHX I[IPMMEPHEX IIOOXOHOaxX 3HaueHUe
IapaMeTpa I[I0 YMOJIUaHMI MCIOJIBE3YyeTCsa TOJBbKO IJIA OlpelelIeHHHX
LIBETOBHX I[IPOCTPAHCTE.

[0117] B HEKOTOPHX IMIPMMEPHHX I[IOOXOOax 3HAUEeHME II0 yYyMOJIUYaHUIO
BECOBOTO KOSbIMIMeHTa o U/MIM 3HaueHMe CMemeHud [ OOHOBJISTCS C

MCIIOJIL30BAHMEM paHee IIOJIYUeHHOTO Ha XOOy 3SHaueHusa o U/Uiu
3HaueHUI CMeleHnq B OJIs pasMepoB BJIOKOB, [P eBHIIAKINX
npelIBapuUTeNIbHO 3alaHHBEM I[OpoT, KOTOpHEe, Kak I[IpaBujio, 0OoJee
TepnuMEl K omuMOKe myMa/KBAaHTOBaHMSA. B HEKOTOPHX TaKMx IIpYMepax
VCIIOJIE3YEeTCHa IIopoT pa3Mepa 0OJioka 16x16, 32x32 wmam OGoJiee.

[0118] B HEeKOTOPHX I[IPUMEPHEHX IIOOXOHOaxX BKJIOUEHO OI'paHuYeHUe
Ha BapMalMo 3HAUYEeHMS O B3BeIMBAHUS U/WMJIM 3HAUEHMS CMemeHus
Tak 4YTO pas3HMla MexXOy IIOJIY4deHHEM B HaCTosllee BpeMsa 3HadeHUeM o
U/MAM  3HAYEeHMeM CMemeHus [ M CoCemHMM IIOJIyUeHHHM 3HaueHVeM o

U/MAN  3HaAUEHMAMM CMemeHus [ MeHblle [IpelBapUTeJIbEHO 3aITaHHOTO
[IOPOT'OBOT'C 3HAUEeHMS WMJIM OTHOIEeHWUS.

[0119] B HekKOTOpPHX IIpHMepax koep 20 BrJwUaeT B Cceb4
MexXaHM3M BHOOpPa, KOTOPHM ONpPelesyiieT, YUUTHBAeTCHd JIM BHOSJIEHHOE
3HadeHMe II0 YMOJIYaHMI IJIsI BEBeIeHUS BeCOBOI'O KODQOMUMeHTa. B

HeKOTOPEX TaKMX IIprMMepax BH@Op 3aBMCHMT OT KOHTeKCTa TekRKymeIl'o

6Joka. HamnpuMmep, 3HaUeHMe I[10 YMOJYAHUI BeCOBOTO Ko3bdMIMeHTa o
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MOXeT OHTBb YUTEHO IIPM I[OJy4YeHMM BEeCOBOTO KO2(0OMIMeHTa, KoIza
KpPOCC—KOMIIOHEHTHOE npernckKas3aHne MIPVMEHSEeTCA MeXay OBYyMS
KOMIIOHEHTAaMM IIBETHOCTM, B TO BPeMsa Kak 2TO MOXET He YUMTHBaATBLCH,
KOoT'oa KOMIIOHEHTa IIBETHOCTHU npelCKa3HBaeTCHd n3 KOMITOHEHTE
APKOCTM. B HEKOTOPHX I[IpMMepax 3HaudeHue II0 YMOJIUaHMK BeCOBOTO
KO®0bMIIMeHTa O MOXeT OBTb YUYTEHO IIPpM I[IOJIYYEHMM  BHBEIEHUSA
BECOBOTO KO3 QOUILIMEeHTa, KoT'la pas3Mep BJIoKa BHIIE MJIN HMXE
[IOPOTOBOTO pasMepa MM Ha OCHOBEe IpyIUX IIPUBHAKOB TeKyleIlo
oJioKa.

[0120] B oOHOM IIPUMMEPHOM IIOOXOHNE BHIOEJIEHHOE 3HaueHue II0
YMOJIUAHUI MOXeT OBTb YUTEHO IIpU IIOJIyUeHUM BEeCOBOIO KOBOOULMeHTa
M MOXEeT 3aBUCEeTb OT KOHTeKCTa TeKylel'o OJioka. B OOHOM IIPUMEPHOM
nonxone CTOUMMOCTBL PerpeCCUM OTHOCUTEJIBHO 3HaueHusa & I10 YMOJIUaHMUI

nobasigeTcd K QYHKUMM OWMOKM CJledyllMM oOpasoM:

E(C{,B) = Z(Y1 '(a'xi +B))2 +ﬂ'(a'adefault)2

M ontumasibHOe & pellaeTCHd Kak:

o= NZx,, i _fo 'Zyi + O gog " A
N2, =2 % DX+ A (9)

OCHOBHBAACEL Ha ypaBHeHMM (9), MOJIyUdeHHOEe 3HaueHMe & OOJIKHO

ocTaBaTbCAa OJIMBKMM K 3HAUEHUI 10 YMOJIUAaHUD.

[00121] Buauvenme A OIpemesisieT, HaCKOJBbKO BeJMKO BJMAHUE
sHavenns Fdefalt 1O YMOJUAHMIO Ha OKOHUATEJILHO MOJIyUeHHOe 3HaueHue o

. Buauenme et 110 YMOJIUAHNMID MMeeT OoJibliee BJIMSHUE, Korma

UCHOJNBL3YEeTCsS  OoJibllee  3HaueHMe A . SBHaveume A  MOXeT  OHTH

IpelIBapUTEJIbEHO 3allaHHBEM KaK »OJId KoIoepa, TakK UM OJd IeKoIepa, B
NNPOTUBHOM cCJIydae 3HadeHUMe A MOXeT CUTHAJIM3MPOBATHLCA B OUTOBOM
[IOTOKe. B IPMMEepPHOM IMOIXOIe 3HaueHMe A MOXeT OHTL YCTAaHOBJIEHO
PaBHBEM (22%'%)>>k, Toe Kk mOpencTaBjgeT coboM IIpeldBapUTeJIbLHO
3aJaHHOe (QMKCUPOBaHHOE 3HaueHMe (Hamnpumep, 7/, 8 or 9). B 1npyrom
IIPVMMEDPHOM IIOAOXOIe  3HaueHUe A MOXeT M3MeHATLCS Ha OCHOBe

KOHTEeKCTa. Hanpyﬂvlep, S3HadeHNe A MOXeT BapbBMPOBATECHA Ha OCHOBE

Ipr3Haka Tekymero ©OJioKa (HaHpMMep, pasMepa OJIOKa, WMCIOJb3YIRTCHI
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JI TIPOCTPaHCTBEHHEE WMJIM BPEMEHHEE OIIOPHEE BH@OpKM ¥ Tak naJiee) .

[0122] STOT IIpOolLlecC TakKXe MOXeT OBTh MCIOJL30BaH IIpU

MOJIyYeHUM  3HaueHusd o U/UIYM  3HAUeHMI CMemeHus [ B pexuMme
npernckaszaHMsa LM, ONMCaHHOM BHIIE IIO0 TeKCTyY, I'II€ BOCCTaHOBJIEHHHE
BHOOPKM OIOHOM KOMIIOHEHTH (HalpuMep, ApKoCcTM uamM Cb) MCHIoJbL3YITCH
IOJI TpenOcKa3aHusa BHOOPKM OPYTOM KOMIOHeHTH (Hamnpumep, Cb wmim Cr)
C JIMHEeMHOMW MOIeJIbio.

[0123] B HEKOTOPHX IIPMMEPHHX Ionxomax komep 20 yMeHbIIaeT
CJIOXKHOCTE IIpollecca BEBEIOEHMS IlapaMeTpoB B KPOCC—KOMIIOHEHTHOM
npelckKasaHMy ocCTaTKa I[IOCPeNCTBOM CYyOIMCKpeTM3alUuM WM [TOOBHOOPKMU
OTIOPHEIX BHIOOPOK (HanpuMep, IPOCTPaHCTBEHHBIX W BPEMEHHEIX
COCeIHUX BOCCTaHOBJIEHHHEIX BHOOPOK) rnepen MCIIOJIb 30BaHUeEM

IIOOBEPIT'HY THX Cy@ﬂMCerTMBaHMM VI noan6opKe OIIOPHEIX BH@OpOK IOJIA

noJIlydeHrsa I[apaMeTpoB o ¥ . B HEKOTOPHX IMIpuMepax komep 20
onpenesaerT, Korma " IPpUMEHAEeTCAa  JIU CyOIMCKpeTU3alns W
IIOOBEHOOPKA K  OIOPHBEIM BHOOpPKaM. B HEKOTOPEX TaKMUX [IpMUMepax
pelmeHre © CyOOUCKPpeTHM3aluy WM IIOLOBHEHOOPKE 3aBMCUT OT KOHTEKCTa
Tekymero OJioKa U/UIM  OIOPHHIX BHOOPOK, HaIpuMep, OT pasMepa
Tekymero 6Joka, OTHOCUTCSA JIM OIopHasd BHOOpKa K BpeMeHHOM
cocemHeM WM TIPOCTPaHCTBEHHOM cCocemHeM, WM OT IOPYyTUX IIPU3HAKOB
Tekylero OJIOKa MJM OIIOPHHEX BHOOPOK.

[0124] B HeKOTOPHX TaKMUX [IPMMEPHEX [HoIxolax konmep 20
BapbUpyeT OTHOUWEHVE CyDOOUCKpPeTH3aluM WM IIOOBHOOPKM B KadeCTBe
OyHKUMM PpasMepa Tekyller'o OJIOKa. B HEKOTOPHX IIPMMEPHEX [IOOXOOax
foJjlee BHICOKOE OTHOMEeHMe CYyOOMCKpeTM3alry/IoNBHOOPKY MNPUMeHSIeTCsd,
KoTrga oOpabaTHBaeTcsa 0oJee KPYIHBM OJIOK.

[0125] B HEKOTOPEIX [IPMMEPHEIX nonxonmax OTHOIIEHNE
cyOnoMCcKpeTr3alny/IONBHOOPKM OTJMYAEeTCS B 3aBUCUMMOCTM OT TOTO,
ABJIATCSA JIn OIIOPHEE BHIOOP KU IIPOCTPaHCTBeHHEMU COCenHUMU
BHOOPKaAMM WMJIM BPEMEHHEIMM COCeIHVMM BHOOpKaMM. B OTHOM TakKOM
[IPUMEPHOM IIOOXOHOe K BPEMEHHEM OIOPHEIM BHOOpPKaM MOXeT  OHTb
[IPUMEHEHO OTHOCUTEJIEHO BHICOKOE OTHOUIEHNE
cy®nucKpeTr3alny/ IonBEHOOPKHA, a K IPOCTPaHCTBEeHHEM OIIOPHEIM
BHOOPKaM MOXeT OBTL I[IPUMeHeHO OTHOCUTEJIEHO MeHbllee OTHOUEHNE

CyBIMCKpeTU3alun/ IOOBEOOPKA (nym Bes OTHOIEHUS
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CyBIMCKpeTU3alun/ IOOBEOOPKHA) .

[0126] DToT cnocod cCcydIMcKpeTUs3aluu/IOOBHOOPKM TaKXKe MOXET
OBITE IIPMMEeHeH K pexuMmy IOIpendcka3zaHmusa LM, T©Oe BOCCTaHOBJIEHHEE
BHOOPKM OIHOM KOMIIOHEHTH (HalpuMep, ApKocTr mamM Cb) MCHoJbL3YITCH
OJIA HOpelcKaszsaHusa C MUCIOJb30BaHMeM JIMHEeVMHOM MOIeslM BHOOPKM OpyIon
KOMIIOHeHTH (Hanpumep, Cb wmiam Cr ).

[0127] HeobxoIMMO IIPM3HATHL, YTO, B 3aBUCHMMOCTU OT IIpUMEPA,
KOHKPETHEE IeMCTBUA WMIM COOHTHSA JIOOOM M3 TeXHOJIOTMM, OIMCAHHEIX B
TOM IOOKYMEHTE, MOTYT OHITE BHITIOJIHEHE B OpyTomn
[IOCJIeIOBATEJIbHOCTH, MOTYT OBITb noOaBJIeHH, COeIMHEHH W
OpOIIymeHs  (HalpuMep, He BCe OIMCAaHHHE OeMCTBUA WJIM COOHBTUA
HeOOXOOVMEL o4 OCYIIeCTBJIEHUA TexXHOJIOTUM) . BoJjiee TOT'O, B
HEeKOTOPHX IIpuUMepax, IOeMCTBUA WM COOHTUS MOT'YT  BHIIOJHSATLCSA
OIDHOBPEMEeHHO, HalpuMmep, ©OJjlarodaps MCIOJbL30BAHUID MHOTOIIOTOUHOM
obpaboTky, 00paboTKM MOpepHBaHMUM, WJIM HEeCKOJbKUX IIPOolLleCcCOopOoB, a
He IIoCJIenoBaTeJIbHO.

[0128] B omHOoM MM ©OoJiee IOpMMepax, OINMCAaHHHE QYHKUUM MOTYT
BBITE peann30BaHH B amnrnapaTHOM obecrieueHny, IpOoTPaMMHOM
obecrieueHuy, OpoTpPaMMHO-allapaTHOM ofecleueHuM, WIM Jiodon ux
koMOuHauuM. Ilpu pealM3auuMy B OpoT'paMMHOM ofOeclieueHUMr, OQYHKIUU
MOTYT OBTE COXPaHeHH B WM IIepelaHs dYepes OoIoHy winu 0oJiee
VMHCTPYKLUUY WMJIM KOI Ha KOMILITEPHO-UMTaeMhHM HOCUTeJle MHPopMalUM U
VCIIOJIHEHEL OCHOBAHHOM Ha allllapaTHOM obecrneueHrM OJIOKOM OO0paboTKU.
KoMnbioTepHO-UMTaeMbe HOCUTEJM MOTYT BKJIOUATL B CcefsS KOMILITEPHO-—
UM TaeMu 3aroMMHAaMMM HOCUTEJb, KOTOPLIM COOTBETCTBYET
MaTepraJlbHOMY HOCUTEJD, HalpUMep, HOCUTEeJM XpaHeHUS OaHHBX, WK
HOCUTEJIbL CBA3U, BKJIOUAS KaKOM-JMOO HOCUTEJIL, KOTOPHM COOeMCTBYET
[IepeHoOCY KOMILITEepHOM IIpoTpaMMbl M3 OIOHOTO MecTa B Ipyroe,
HalpMyMep, COIJIaCHO IIPOTOKOJIy CBA3M. TakuM ofOpasoM, KOMIIBITEPHO-—
UM TaeMue HOCHUTEHN, B obmeM, MOTYT COOTBETCTBOBATE (1)
MaTepralbHOMY KOMITEIOTEPHO—UYNTaEMOMY 3alloM/HaKIMeMy HOCHUTEJID,
KOTOPHM SABJIAETCI DSHEepTOHe3aBUCKMEM, WIM (2) cpeme CBA3U, TaKoM
Kak CUTHaJ WIM Hecymasa. HocuTeln xpaHeHMSa TaHHHX MOTYT OHThH
KaKUMU—JIMOO IOOCTYIIHHMM HOCUTEJISAMM, KOTOPHEE MOTYT OHTL OOCTYIIHE
[IOCPeICTBOM OIOHOTO WM 0OoJlee KOMIBIOTEPOB WMIM OIOHOTO WM ©OoJee

IPpOoLIeCCOPOB IJIS M3BJEUEHMS MHCTPYKLMM, Koma W/WIM CTPYKTYP
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DaHHEX MOJIA pealv3allMyM TEeXHOJIOTUM, OIMCAHHHX B STOM PaCKPHTUU.
KoMOboTepHEM IPOTPaMMHBIM IPOOYyKT MOXET BKJIIOUATH B ceb4
KOMIIBITEPHO-UNTAEMHY HOCUTEJEb. VICHOIb3yeMEl B 3STOM HOOKYMEeHTe
TepMUH "cuTHaiIMzaluu4a" MOXeT BKJKUATE B cebd XpaHEeHue WM MHOe
BKJIOUEHME  IOaHHEIX C KOIOVMPOBAHHEIM OUTOBHM I[IOTOKOM. Doy ruMm
CJIOBaMM, B Pas3JIMUHHX IpUMepax B COOTBETCTBUM C HSTUM pPaCKpPETUEM
TepMMH "CcUTHamuz3auma" MoXeT OHTH aCCOUMMPOBAH C Iepelaudel ITaHHEIX
B peXuMe peaJIbHOT'O BpeMeHM WM, B KaudecTBe aJIbTepHaTUBH, C
lepellayel HOaHHBEX, KOTopasd He BHIIOJHAETCA B pPeXMMe peaJlbHOT'O
BpEMeHN.

[0129] [locpencTBOM  [IPMMEPA, a He OT'PaHUYEeHNd, TakKue
KOMIIBIOTEPHO-UMTaeMble 3allOMMHAKINME HOCUTEJM MOTYyT coIepXaThk RAM,
ROM, EEPROM, CD-ROM wmiaM »Opyroe OITHMUECKOEe OUCKOBOE CpPpemCcTBO
XpaHeHusd, MarHMTHOE IOMCKOBOEe CPeICTBO XpPaHeHMA WM  OpyITue
MaTHUTHEE YCTPOMCTBa XpaHeHUd, OQJIsm-naMaThk, WM Jodor IpyTon
HOCUTeJIb, KOTOPHM MOXeT OHTbH MCIOJIE30BaH IJIS XpPaHeHUS XeJlaeMOoTIO
IporpaMMHOTO Koma B GopMe MHCTPYKUMM WM CTPYKTYP IaHHBX U
KOTOPHEM MOXeT OHThL HOOCTYIIHEM IIOCPEeNCTBOM KoMIbiTepa. Takxe,
Joboe CcoeIMHEHMe  HamojexallM o60pas3oM MMeHYeTCsSa  KOMIIBITEPHO-—
uyTaeMeM HOCHUTeJIeM. Hamnpumep, €eCJM MHCTPYKLUMM IlepelalTcsa C Beb-
cauTa, cepeepa, NI OpyIToTro YIaJIEHHOTO VUCTOUHUKA C
MCIIOJIE30BaHMeM KoaKCHaJIbHOTO  kabejsd, OIITOBOJIOKOHHOTO kabejd,
BUTOM  IIapH, udpoBOoV  a®OHEHTCKOM  JIMHUM  CBSA3U (DSL) , W
BeCIlIpOBOOHEIX TEeXHOJIOTUMN, TakMx Kak MHOpakKpacCHHE, pamnruo wu
MMKPOBOJIHOBEE, TOoT'Hda KOaKCHAaJIbHHEM Kabeslb, OINTOBOJIOKOHHEM KabeJb,
BUTASA napa, DSL  wm OeCIIpOBOOHEE TEeXHOJIOTUN, Takue Kak
MHOpaKpacHEe, palyo ¥ M/UKPOBOJIHOBEE BKJIOUAKTCHA B OlpelelieHUe
HocuTesis. TemM He MeHee, CJelyeT IIOHMMAaTb, UYTO KOMIBOTEPHO-
Uy TaeMee 3aloMMHaKnIye  HOCUTEJNM WM HOCHUTeJ M  MHOoOpMauuM  OJid
XpaHeHVs OaHHHX He BRJOUART B Cce0d COelVHEeHMS, HecyllMe BOJIHH,
CUTHAJIE, WX IOpylMe BPEMEeHHEEe HOCUTEeJIM, a BMeCTO STOI'O OTHOCATCHA
K He BpPEeMeHHHM, BeMeCTBeHHEM 3aloMMHAaKMVM HOCHUTelaM. Juck (disk)
n 1ouck (disc), Kxak MCIOJB3YITCA B BSTOM JIOKYMEHTe, BKJKUaeT B
ceba xoMmakT-nuck (CD), Jla3epHBEM OUCK, OINTUYECKUM OUCK, LUMUOPOBOM
YHUBepCaJbHHM IOUCK (DVD), ¢Jjonnmu Ouck m Blu-ray OMCK, TI'Oe IUCKU

(disks) o0OBUHO BOCIPOM3BOIOAT MHOaHHEE MAaTHMTHO, TOoTIa KakK OUCKU
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(discs) BOCIPOU3BOIOAT  IOaHHBE  OITUYECKM C I[IOMOWBI JIa3€poB.
KoMOrHaumMmM BHIMEONIMCAHHOTO TakKXe HOOJDKHE OHTH BKJIOUEHEL B O0OBeM
KOMIIBTEPHO-UNTAEMEX HOCUTEJEN.

[130] VNHCTPpYKLUMM MOTYT OBTL MCIOJHEHH OOHUM WM 0OoJiee
opolileccopaMu, HallpUMep, OOHMM WM 0oJiee LUMOPOBEMU CUI'HAJEHEMU
npolueccopammu (D3SP), MMKPOIIpOLleCCopaMmn ofmero Hasz3HaUeHUd,
CIIelMaJiM31pPOBaHHEIMU MHTeTI'paJbHEMU cxeMaMu (ASIC),
IpoTrpaMMMPYEMEIMM [IOJIB30BATEJIEM BEeHTUJIBHEIMM MaTpullamu (FPGA), wimu
OPYTHMM SKBUBAJIEHTHEMY MHTEIPUPOBAHHEMM WJIM IOUCKPETHEMM CXeMaMu
JOTMKM. COOTBETCTBEHHO, TepMMH "mpoueccop", KaK MCIOJbL3YyeTCAa B
DaHHOM IOKYMEHTe, MOXeT OTHOCUTLCHA K JIoOOM M3 BHIIEYKa3aHHHX
CTPYKTYP WM JIIOOOM HOPpYTOoM CTPYyKType, MNOOXONAMEM IJS peajM3alur
TexXHOJIOTHUH, ONMCAHHHX B 5STOM IOKYMEHTE. B  QmomnoJiHeHuUe, B
HEeKOTOPHX aclleKTaX, OQYHKUMOHAJLHOCTE OIMCaHHad B STOM IOKYMEHTE,
MOXeT OBTE of0ecllieueHa B CIHeUMaJM3MPOBAHHEIX MONOYJIAX alllapaTHOI'O
obecrieueHus ¥/UIM NPOTPAMMHOTO OOeclleueHMs, CKOHOUTYPUPOBAHHHX C
BOBMOXHOCTBK  KOOMPOBaHMA UM  OEeKOOUPOBaHMUA, MM  BKJIKUeHa B
OBLeIMHEeHHEl KOIeK. Takxe, TEeXHOJIOTMM MOIYT OHTBb IIOJIHOCTBIO
peaJM30BaHH B OOHOM MM 0OoJiee cxeMaxX WM JIOTUMUEeCKUX BJIeMeHTax.

[0131] TexHOJOIMM 5TOT'O PAaACKPHTMSA MOI'yT OHTH peallM30BaHHE B
MMPOKOM PpAde YCTPOMCTE WIM OpuOOPOB, B TOM uMcje OeCIpOBOIHHE
MUKPOTEeJNehOHHEEe TpPyOKM, MHTeIpaJibHasda cxeMa (IC) wmiam Habop IC
(HanpuMep, Habop MMKPOCXeM) . PasJIMUHEE KOMIIOHEHTH, MOOYJNV, WJIU
OJIOKM OIIMCAHEL B 2TOM PACKPHTUM, UTOOB INOOUEPKHYTH OYHKUMOHAJIbHEE
ACIEeKTH YCTPOMCTB, CKOHOUIYPUPOBAHHHX C BO3MOXHOCTBLI BHIIOJIHEHUS
PaCKPBITEIX TEeXHOJIOTUH, HO HeoB43aTeJIbHO TPeByIT peannsaumnum
[IOCPEeOCTBOM Pa3HEX OJOKOB alllapaTHOTO obecneueHud. CKopee, Kak
ONMCAaHO BHIIe TEeKCTY, Pas3JIMUHEE MOOYJIM MOTYyT OHTE OOBeOIUMHEHH B
anrnapaTHOM MOoOyJie KoIOeKa WM OOecClleueHH KOMILJIEKTOM CIIOCOOHEBIX
B3aMMOIEVMCTBOBATE APy C IPYTOM alllapaTHHEX MOIYJIel, BKJIOUAKINX B
cebga omuH MM 0DOoJiee IIPOLEeCCOPOBR, KaK OIMCAaHO BHIIE, B COUEeTaHMUM C
MOOXOOAMYM TIPOTPAaMMHEIM OOeclleueHrueM U/UIM OPOTPaMMHO-AllapaTHEM
oBeclieueHVEM.

[0132] BrumiM oOIMCaHBE paszJIMUHEE [IPUMEPH. 3T M OpyIMe IPUMEPH

HaxoOodaTcsa B ofObeMe HMKecJemyomel GopMyJik M300peTeHMs.
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$OPMYJIA MBOEPETEHNA

1. Crioco® kKOOMPOBaHMA BUOEONAHHEIX, [IPUYEeM CIIOCOO COLEpPXUT:

oInpeleJieHVe, B KoIepe, IpPenCcKa3aHHOT'O OCTaTOUHOT'O CHI'HajJa
1IeJIeBOM I1IBETOBOV KOMIIOHEHTH TeKymero OJioka B KaudecTBe OYHKIWU
ooHOTO wMIM 0OoJlee IapaMeTpOB JIMHEMHOW MOIOeJIM ¥ OCTaTOYHOTO
CUTHajJla LBeTOBOM KOMIIOHEHTH MCTOUHMKAa TekKymero OJioKa;

onpenesyieHMe, B KOIepe, OCTaBIerOCA OCTAaTOUHOTO CUTHajla OJA
11eJIeBOM  1LIBeTOBOM  KOMIIOHEHTEH Ha OCHOBe OCTaTOUHOTO CUuITHajJa
11eJIeBOM 1IBETOBOM KOMIIOHEHTH M MIpeldCcKas3aHHOTO OCTAaTOUHOTO CHUIHajJa
11eJIeBOM 1IBETOBOM KOMIIOHEHTEH;

KOoOMpOBaHMe 3HaueHUM oCcTaBmeIrocHd OCTaTOUYHOTO cCUTHala
11eJIEBOM 1LIBETOBOM KOMIIOHEHTH; U

BHIBOI KOIMPOBAHHHX 3HAUEHMM OCTaBIETrOoCsS OCTATOYHOT'O CHMI'HAala
B OUTOBOM BMIOEOIIOTOKE.

2. Cnoco6 mno nOyHKTYy 1, IIpM 5STOM OIpeleJIeHMe IpeldCKas3aHHOTO
OCTaTOUYHOTO cCUTHAajJa BKJIIOUAET B cebsa MU3BJIeUEHNUE 3HaUYeHUM
napaMeTpoB IO  YMOJIUaHMIO, COOTBETCTBYIIMX OOHOMY WM  0OoJee
napamMeTpaM JIMHEeMHOM MOIeJIu.

3. CroocoB® mno OyHKTY 2, IIpM STOM JIMHEeMHas MOoIeJlb BRJIOUaeT B
cebs Habop HapaMeTpPpoB, BKJOUAIMX B cebsa BecOBOM KOBOOMLUMEHT U
CMelleHNne, n 3amaeTcs TUIIOM  LIBETOBOMU KOMITOHEHTH LIBETOBOM
KOMIIOHEHTHE MCTOUHMKA, IIPM DTOM M3IBJIEUEHMEe SBHAUEHMM IIapaMeTpOoB IIO
YMOJIUAaHMIO, COOTBETCTBYIIMX OIHOMY MM O0oJiee IapaMeTpaM JIMHeMHOM
MOIeJIM, BKJIUaeT B cebd M3BJIeUeHMe [IepBOTO 3BHAUeHMd IlapaMeTpa IIo
YMOJIUAHMIO IIPM OpeldcKal3aHMM OCTaTOUHOT'O CUI'Hajla lLejleBoM LBeTOBOM
KOMIIOHEHTE Ha OCHOBEe THIIa LBEeTOBOM KOMIIOHEHTH IIepBOM IIBETOBOM
KOMIIOHEHTE MCTOUHMKA, M M3BJIEUeHMEe BTOPOTO 3BHAUeHMd IlapamMeTpa I0
YMOJIUAHMIO IIPpM IIpeldcKal3aHMM OCTaTOUHOT'O CHUI'HaJla lLejleBo¥ LBeTOBOM
KOMIIOHEHTE Ha OCHOBe THIIa LBEeTOBOM KOMIIOHEHTE BTOPOM IIBETOBOM
KOMIIOHEHTE MCTOUHMKA.

4., CroocoB® mno OyHKTY 2, IpM STOM JIMHeMHas MOoIeJlb BKJIoUaeT B
cebs Habop HapaMeTpoB, BKJIOUAKIMX B cebd BeCOBOM KO2OOMUMEHT U
CMellleHNne, n 3amaeTcs TUIIOM IIBETOBOM KOMITOHEHTH LIBETOBOM
KOMIIOHEHTE MCTOUHMKA, IIPpM D2TOM OOHMM THIIOM ILIBETOBOM KOMIIOHEHTE
ABJIgeTCd APKOCTL M IPYTMM THIIOM IIBETOBOM KOMIIOHEHTH fABJIAeTCA

IBEeTHOCTE, IIPM STOM LIBeTOBaAd KOMIIOHEHTAa MCTOUHNMKa ABJIA€TCA omHOM
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M3 THUIIa LBEeTOBOM KOMIIOHEHTH HAPKOCTM ¥ TUIla LBETOBOM KOMIOHEHTEH
IIBETHOCTHU, U IIPM STOM liejleBasd lLIBeToBasd KOMIIOHEeHTa SABJISeTCHS THUIIOM
IIBETOBOV KOMIIOHEHTH IIBETHOCTH,

IpM STOM M3BJIeUeHMe 3HaueHuM [IapaMeTpoB IO YMOJIYaHUIO,
COOTBETCTRBYIIMX OIHOMY WM O0oJiee IapaMeTpaM JMHeVHOM MomeJu,
BKJIOUaEeT B Cceb4a:

M3BJIeUeHME I[IepBOT0 BECOBOTO KO0QUIMEeHTa I[1I0 YMOJUYAHUIO IIPpU
IpenckKasaHM OCTAaTOUHOTO CHIHaJla ILBETOBOM KOMIIOHEHTH IBETHOCTHU C
MCIIOJIL30BaHMEM OCTATOUHOTO CHUI'Hajla LBEeTOBOM KOMIIOHEHTH HSpPKOCTH,
u

M3BJIEUEHME BTOPOTO BECOBOTO KO2(0OMIMeHTa IO YyMOJYAaHUI,
OTJIMYHOTO OT VYIOMAHYTOI'O IIepBOTO BECOBOTO KOB0OUIMEHTa IO
YMOJIUaHUIO, opu npenckKasaHum OCTaTOYHOTO cuTHaJa LIBETOBOM
KOMIIOHEHTE  LIBETHOCTHU c MCIIOJIb30BaHMEM  OCTaTOYHOTI'O cCuTHaJa
LIBETOBOV KOMIIOHEHTH IIBETHOCTMU.

5. Cnoco® mno nOyHKTY 4, HOpM STOM YIOMSAHYTEM BTOPOM BECOBOM
KOndOMUIMEHT IO yMOJIUaHMI paBeH -0,5.

6. Cnoco® mno nyHkKTy 1, IOpM 2TOM OolIpeleJieHMEe IIpelCKa3aHHOTO
OCTATOUHOT'O CMTHAaJla BKJIoUaeT B cedg omoperneljieHMe OINHOTO MM 0OoJjee
IapaMeTpoB JIMHEMHOM MOoIeJiM, IIPpM DSTOM OolpenejleHrMe OIHOTO WJIU
BoJlee NnapaMeTpPOBR JIMHEMHOM MOIeJIM BKJoUaeT B cebs:

onpenejieHMe oOmmMOKM IIpelckKaszaHMs B KauecTBe (QYHKIUM SBHAUEHUMN
OIIOPHEIX BHOOPOK OIIOPHOM LeJIeBOY LBEeTOBOM KOMIIOHEHTHE UM 3HAUeHUM
OIIOPHEIX BHOOPOK OIIOPHOW ILIBETOBOM KOMIIOHEHTH MCTOUHMKA; U

BHOOP 3HauUeHUMV OOHOTO WM 0OoJiee HapaMeTpOoB JIMHEMHOM MOOeJiu,
KOTOPHE MUHMMUBUPYIOT OmMMOKY IpedcKa3aHudg.

7. Cnoco® IO INOYHKTY 6, IIPM STOM BHOOP 3HaUeHUNV OIOHOTO WJIM

DoJliee TMapaMeTpoOR JMHEeMHOM MoIeJM BKJIoUaeT B cebd BEHIOOP BECOBOTO

KoobdriIMeHTa o0 U CMemeHud [3, KOoTophe MMHUMM3MPYIOT E (o, ), rToe
E(a, )=y, -(a-x, + )

TOne Vy; SABJAOTCS SHAUYEHMSAMM OIIOPHHX BHOOPOK OIOPHOM LieJIeBOM
IIBETOBOM KOMIIOHEHTE M X; SABJISOTCS SHAUEHMAMMY OIIOPHHEX BHOOPOK
OIIOPHOM LBETOBOM KOMIIOHEHTH MCTOUHMKA .

8. Cnocof® 1o OyHKTYy 6, IIPpM STOM BHOOP 3HAYEHUNM OIHOTO WJIM

DoJlee TMapaMeTpoOR JMHEeMHOM MOoIeJM BKJUaeT B cebd BEHIOOP BECOBOTO
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Kood@dUIIMeHTa O, KOTOPHM MMHMMUIMPYeT E (o), TOe
E@)=Y(y, -(@-x,))’

TOne y; ABJIAOTCS SBHAUYEHMAMM OIIOPHHEX BHOOPOK OIOPHOM LieJIeBOM
IIBETOBOM KOMIIOHEHTH M X; SABJSOTCS SHAUEHMAMM OIIOPHHEX BHOOPOK
OIIOPHOM LBETOBOM KOMIIOHEHTH MCTOUHMKA .

9. Cnoco® 1o OyHKTY 6, IIPM STOM BHOOP 3HAYEHWUNM OIHOTO WJIM

foJlee IapaMeTpOB JIMHEMHOM MOIeJM BKJoUaeT B cefsS BHOOP CMeEmeHUSd

B, xoropoe MmHMMMUBMPYeT E(B), Toe
EB)=2 (i -(x, + B’

Toe Yy; ABJAKTCH 3HaAUeHMAMM OIIOPHHEX BHOOPOK OIIOPHOM 1LieJIeBOM
IIBETOBOV KOMIIOHEHTH M X; SABJAOTCS 3HaAUEHUSAMM OIIOPHHX BHOOPOK
OIIOPHOM LBETOBOM KOMIIOHEHTH MCTOUHMKA .

10. Cnoco® 1o MOyHKTY 6, OPpM STOM BHOOP 3BHAUEHUM OIOHOTO WMJIM
BoJiee napaMeTpoB JVMHEeWHOV  MOIeJu BKJIIOUAET B cebsa BHIOOP
npenpapuUTeJIbHO 3amaHHOT'O 3HaueHMd IllapaMeTpa Ha OCHOBe  THIla
1IIBETOBOV KOMIIOHEHTH I1eJIeBOM LBETOBOM KOMIIOHEHTH ¥ THUIla IIBETOBOM
KOMIIOHEHTH IIBETOBOM KOMIIOHEHTH MCTOUHMKA, M IIOJIyUeHMe OOHOTO U3
mapaMeTpoOB JIMHEMHOM MOIOeJIM IIOCPEeOCTBOM HAJIOXEHUS OI'pPaHMUeHUS Ha
mapamMeTp JIMHeMHOM MomeJM, UYToOB OH Oyl OJUM3KMM K BHOPpaHHOMY
IpeIBapUTEeJIbHO 3alaHHOMY 3HaAUeHMIO IapaMeTpa.

11. Crooco® 1o OyHKTY 6, IOPpM 5TOM BHOOP 3BHAUEHUNV OIHOTO WJIU
BoJjlee MapaMeTpPOB JMHEMHOM MOJIe M BKJUaeT B ceBd T[oJydyeHHUe
OOHOTO M3 IIapaMeTpOB JIMHEeMHOM  MOIeJiu, opu HSTOM IIOJIYUeHUe
BKJIDUaeT B Ccebda HaJIOKeHMe OTpaHMUeHMsa Ha OIVMH U3 IIapaMeTpoB
JMHEeMHOMW MOoIOeJiM, UYTOOH OH OhJI OJU3KMM K IIPpeIBapUTeJIbHO BalaHHOMY
3HAUEeHMI IapaMeTpa, W OTpaHMUeHMe BapMaluM MexXOy IIOJIYUYeHHEM
IapaMeTpoM JIMHeVHOM MoIeJM M IapaMeTpaMM JIMHEMHOM MOIeJlM OIHOTO
niam 6oJiee BPEMEHHEX WM NPOCTPAHCTBEHHEIX COCeIHUX OJIOKOB.

12. Cmooco® mno OyHKTY 6, IOpM 5TOM BHOOP 3HAUEHUNV OIHOTO WU
BoJiee MapaMeTpPOB JIMHEMHOW MOIeJM BKJIOUaeT B cel4d:

onpeneJieHNe, ABJIAETCA JIM LBeTOBasg KOMIIOHEHTa MCTOUHMKA
[IepPBLEIM TUIIOM LIBETOBOM KOMIIOHEHTE], U

IOJIydeHre OIHOTO U3 IIapaMeTpOB JIMHEMHOM MOINesiM IOCPpeICTBOM

HaJIOXeHMA OI'PaHMYeHNMA Ha OIMH W’3 IIapaMeTpOB JIMHEeMHOM Mo OoeJin,
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uyTOBEl OH OBl OJM3KMM K I[IPpeIBapuUTeJIbHO  3alaHHOMY  3HaAUeHUo
napameTpa, KoToa 1IIBEeTOBAaA KOMIIOHEHTa MCTOUHMKA aBJIgeTCcs
YIIOMSAHYTHM I[I€PBEM TUIIOM ILIBETOBOM KOMIIOHEHTH.

13. Croocob® mno mOyHKTYy 6, IOpM 5TOM BHOOP 3HAUEHUM OIHOTO WM
BoJjiee IapaMeTpOB JIMHEMHOM MOOeJIM BKJUaeT B cebsg ToJydeHUe
OOHOTO M3 IapaMeTpPpOoB JIMHEeMHOM MOIeJiM IIOCPelICTBOM HaJIOXeHUSA
oTpaHMUYeHMsa Ha OIOMH M3 IapaMeTpOoB JIMHEMHOM MoIOesM, UTOOH OH OHLI
OIM3KMM K OpeldBapuTeJIbHO 3alaHHOMY 3HaueHM I IapaMeTpa.

14. Cnoco6 1o nOyHKTYy 13, TIIpM DSTOM IOJydeHMEe OIOHOT'O U3
IapaMeTpOoB JIMHEMHOM MOIEeJM BKJUYaeT B cebda 3aMeHy IIpedBapUTeJIbHO
3amaHHOTO 3HaueHMsd IapaMeTpa I[IOJIyUeHHBM IlapaMeTpPpOoM JIMHEeVHOM
MOIeJIn .

15. Cnoco® 0o nyHkTy 13, OpuM 2TOM I[OJYyUYeHMEe OOHOTO U3
napaMeTpOoB JIMHEMHOM MOomeJiM BKJoUaeT B cebd BaMeHy IpedBapUTeJIbHO
3al0aHHOTO 3HAUEHMs IapaMeTpa I[IOJIYUYeHHBIM I[IapaMeTpoM JIMHEeWHOM
MOIeJM, ecJu pas3Mep OJoka OoJblie, uUeM IIpeldBapUTesJbHO 3alaHHBM
IIOPOTOBHM pas3Mep OJoKa.

16. Crooco® 1o OyHKTY 6, IOPpM STOM BHOOP 3BHAUEHUNV OIHOTO WJIM
BoJlee IapaMeTpOB JIMHEMHOM MOOeJIM BKJIOUaeT B cebs TIIoJIydeHUe
BECOBOTO KO2bdMIIMeHTa O ¥ CMemeHrs [, KOTOpHE MUHMMUSUPYIOT

E(a,B), rme

Ea, ))=2 0, ~(ax,+ B) + A (& - Cyepur)’

TIEe Ogefault ABJISETCS 3HaUYeHMeM I[I0 yMOJIYaHuon o, ITIe Vi
ABJIAITCA 3HAUEHMSMM OIIOPHHEX BHOOPOK OIIOPHOM I1IeJIEBOM LIBEeTOBOM
KOMIIOHEHTH ¥ X; SBJSOTCS 3HAUEHMSMM OIOPHHX BHOOPOK  OIIOPHOM
IIBETOBOM KOMIIOHEHTH MCTOUHMKA .

17. Cnoco® mno nOyHKTY 6, IOPpM STOM OIIOPHas IliejieBas lBeTOBas
KOMIIOHEHTA U OIOpHAasa LBeTOBasg KOMIIOHEHTa MCTOUHMKA SBJISITCS
YIIOMSHY TOM IepBOM Vi BTOPOM 1IBETOBEIMU KOMIIOHEeHTaMH,
COOTBETCTBEHHO, BPEMEHHOTO cocemHeTro NI COBMECTHO
PACIIOJIOXEHHOTO OIIOPHOTO OBJIOKAa TeKymeIro OJIoKa.

18. Cnoco® mo OyHKTY 6, IIPM DSTOM 3HAUEHMS OIIOPHHX BHOOPOK
OIIOPHOM LEeJIEBOM LBETOBOM KOMIIOHEHTH M 3HAUYEeHMUS OIIOPHHX BHOOPOK
OIIOPHOM LBEeTOBOM  KOMIIOHEHTH MCTOYHMKA  ABJSOTCS  OCTATOYUHEMMU

CHTI'HaJlaMlM, COOTBeTCTBYKRIMMI HepBOIZ 17 BTOpOI\/JI LIBETOBOM KOMIIOHEHTE,
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COOTBETCTBEHHO, BPEMEHHOTO COCeJIHETO VI COBMECTHO
PacIoJIOXKEHHOTO OIIOPHOTO OJIOKa TekKymero OJIoKa.

19. Cnocof6 1o nOyHKTY 6, IIpM SDTOM 3HaUeHWUS OIIOPHHX BHOOPOK
OIIOPHOM 11eJIeBOM ILIBETOBOWM KOMIIOHEHTH M SHAUEeHMS OIIOPHHX BHOOPOK
OIIOPHOM I1IBETOBOM KOMIIOHEHTH MCTOUHMKA MABJIAITCHA TIIEepBOM UM BTOPOM
LIBETOBEIMMA KOMIIOHEeHTaMM, COOTBETCTBEHHO, BOCCTaHOBJIEHHEIX
IIPOCTPAHCTBEHHHX COCEIOHMX BEOOPOK.

20. Crnioco® o IOYHKTY 6, IIpM STOM 3HaueHMHd OIIOPHHEX BHOOPOK
OIIOPHOM 11eJIeBOM I1IBETOBOM KOMIIOHEHTH M SHAUEHMS OIIOPHHX BHOOPOK
OIIOPHOM I1IBETOBOM KOMIIOHEHTH MCTOUHMKA BKJIOUAT B Cceb®sa 3HaUeHUA
[IPOCTPAHCTBEHHHX WM BPEMEHHHX COCEeINHMX BHOOPOK, COOTBETCTBYIIINME
[IepBOM ¥ BTOPOM LIBETOBOM KOMIIOHEHTe, COOTBETCTBEHHO, TeKyMeTro
oJioka.

21. Cnoco®6 1o HOyHKTYy 6, IIOpM STOM OIOPHad IliejieBasd LEBeToBasfd
KOMIIOHEeHTa M OIIOpHasa LBeTOBasd KOMIIOHEHTa MCTOUHMKA BHOMPAKTCId U3
MHOXeCTBa BHEHOOPOK, BKJOUAKIMX B Ccebd IIPOCTPaHCTBEHHEE COCeIHUue
BHIOOPKM ¥ BPeMeHHBe COCeOHMe BHEHOOPKM TeKymero O0JioKa, IIpU DTOM
BEHIOpAHHEIE BHOOPKM BHOMpamwTCAd B KauecTBe QYHKUMM CTATUCTUKHA,
ACCOLUMMPOBAHHOW C TeKyIMM OJIOKOM WMJIM COCEeIHVM OJIOKOM.

22. Cnoco®6 mno OyHKTY 1, IOpM 2TOM OlIpenesieHue IIpelCKa3aHHOTO
OCTaTOUHOTO CMI'HaJla BKJOUaeT B cebsa omopenejieHMe OIHOTO WM 0oJiee
IapaMeTpoB JIMHEMHOM MOoIOeJM, IIPpM DSTOM OolpenejleHrMe OIHOTO WJIU
BoJlee NapaMeTpPOBR JIMHEMHOM MOIeJIM BKJIoUaeT B cebs:

onpenejieHMe ommMOKM MOpelckaszaHMsa B KauecTBe (QYVHKUUM SBHAUEHUMN
[IOOBEPTHYTHX CYOIMCKpeTM3aluM WJIM TOIOBHEHOOPKE OIOPHEX BHOOPOK
OIIOPHOM 1eJIeBOM ILIBETOBOM KOMIIOHEHTHE ¥ SHAUEHMM I[IOIBEePI'HYTHX
CcyOIMCcKpeTUR3alM MM I[IOOBHIOOPKE OIOPHHX BHEHOOPOK OIIOPHOM IIBETOBOM
KOMIIOHEHTH MCTOUHMKA,; U

BHOOP 3HaUeHUM OOHOTO WM 0OoJiee HapaMeTpOoB JIMHEMHOWM MOOeJIH,
KOTOPHE MMHVMM3VPYT OMMOKY MNpelcKa3aHWud.

23. Cnoco® 1o NOyHKTY 22, IOPpM STOM OIOpHad IleJieBasd ILBeTOBasd
KOMIIOHEHTAa M OIIOpHas IIBETOBad KOMIIOHEHTa MCTOUHMKA BHOMpPAKTCI M3
MHOXeCTBa BHEHOOPOK, BKJIOUAKIMX B cebd IIPOCTPaHCTBEHHEE COCeIHUue
BHIOOPKM M BPEMEHHBE COCEeIHME BHOOPKM Tekymero OJIoKa, IIPU D3TOM
CyDIOMCKpeTHU3alMa 3BadaeTCcsa OTHOMeHMeM CyOIMCKpeTM3ally, IIpU STOM

OTHOIEHME Cy@HMCerTMSaLU/H/I, VCIIOJIE3yeMOe IIJIA BPEMEHHEX COCeIHUX
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BHIODOPOK, OTJMYaAeTCsa OT OTHOMeHMSa CyOIMCKpeTM3allMM, MWCIIOJIb3YEeMOTO
IOJIS NPOCTPAHCTBEHHHX COCEIHMX BEOOPOK.

24. Cnoco® 1o NOyHKTY 22, OPpKM STOM OIIOPpHad IleJieBas ILBeTOBasd
KOMIIOHEHTAa M OIIOpHas IIBETOBad KOMIIOHEHTa MCTOUHMKA BHOMPAKTCIS M3
MHOXEeCTBa BHOOPOK, BKJIOUAKIMX B Ccebd IIPOCTPaHCTBEHHEE COCeIHUue
BHIOOPKM ¥ BPEMEHHBE COCEeINHME BHOOPKM TeKymero OJIOKa, IIPpUM DTOM
NonBHOOPKA 3alaeTCsd OTHOIEHMEM IIOIOBEHOOPKM, IIPUM DTOM OTHOIIEHKE
IIONBHOOPKM, VICIIOJIb 3yeMoe oJIs BPEMEHHEIX COCeIOHUX BEIDOPOK,
oTJIMYaeTCsHa oT OTHOIEeHN T MIOOBHOOPKH, MCIIOJIb 3y EeMOTO oJis
IIPOCTPAHCTBEHHEX COCEIOHMX BEOOPOK.

25. YCTPOMCTBO oJIs KOIOVNPOBAHUA BUIOEOOAaHHHX, npryueM
YCTPOMCTBO COIEPXUT :

namMsaThb, CKOHQUITYPUPOBAHHYIO c BO3MOXHOCTEIO XpaHeHM
BUOEOOAHHEIX,; U

OOUH NI BoJiee [IPOLIECCOPOE, CKOHOUTYPUPOBaHHEIX C
BO3MOXHOCTLIO !

orpeleJleHU A IpencKasaHHOTO OCTaTOYHOT'O cCuUTHala 1eJieBon
LIBETOBOM KOMIIOHEHTH Tekymero ©OJloka B KauecTBe (OYHKUUM OOHOT'O WMJIU
BoJlee mHnapaMeTpOB JIMHEMHOM MOOEeJIM M OCTaTOUHOI'O CHUI'HAaJla LBEeTOBOM
KOMIIOHEHTH MCTOUHMKA Tekymero ©Joka;

onpeneJyieHMs OCTaBMEeTroCcs OCTATOUHOTO CHIHaJla JsS LeJeBoMu
IIBETOBOY  KOMIIOHEHTH Ha OCHOBe OCTaTOUHOTO CHIHajla LeJieBou
LIBETOBOY KOMIIOHEHTH ¥ IIPeICKa3aHHOTO OCTAaTOUHOT'O CUIHaJa LeJeBoln
IIBETOBOM KOMIIOHEHTH;

KOIVMPOBaHUA 3HaAUEeHUM oOCTaBmeIrocsd OCTaTOYHOTO CUTHaJa
1IeJIeBOM ILIBETOBOM KOMIIOHEHTH; U

BEIBOIA KOIMNPOBaHHBIX 3HAaUEeHUM OoCTaBmEeIoCHd OCTaTOYHOTO
CUTHaJla B OMTOBOM BUIEOIOTOKE.

26. VYcTpoMCTBO IO IOYHKTY 25, Opu 5SToM OIMH wuMIM 0OoJjee
IpOoLIeCCOPOB, CKOHOUTYPUPOBAHHEIX c BO3MOXHOCTELIO OoTIpeleJIeHU A
npelcKa3aHHOTO OCTaTOUYHOTO CUTHaJa, OOIOJIHUTEJIBHO
CKOHOUTYPUMPORBAHH C BO3MOXHOCTBI OINpedesIeHusS OIOHOTO Wi 0oJiee
IapaMeTpoB JIMHEeMHOM MomeJiM, IIpM DSTOM olpenejleHre OIHOTO WJINU
BoJlee NapaMeTpPOB JIMHEMHOMW MOIeJIM BKJIoUaeT B cebs:

openejieHMe ommMOKM MOpelcKaszaHMsa B KauecTBe OQYVHKIUM SBHaAUEHUMN

OIIOPHEX BBI@OpOK OHOpHOﬁ 1IeJIeBOM LIBEeTOBOM KOMIIOHEHTH M 3IHAUeHUM
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OIIOPHEIX BHOOPOK OINOPHOWM ILIBETOBOM KOMIIOHEHTH MCTOUHMKA; U

BHOOP 3HaueHUMV OOHOTO MIM 0OoJiee HNapaMeTpOoB JIMHEMHOM MOOeJIH,
KOTOPHE MMHVMMM3VPYT OMMOKY MNpelcKa3aHWud.

27. YCTpOMCTBO IO IYHKTY 26, IIPpM 5TOM BHEOOP 3HAUEHUM OOHOTO
uam ©6oJiee TIapaMeTpOB JIMHEeMHOM MOoIeJiM BkJoUaeT B cebsa BHOOP

BECOBOTO KO2bdMIIMeHTa O ¥ CMemeHVd [}, KOTOpPHE MUHVMMUIUPYIOT

E(a,B), rme
E(a,p)= Z(Yi “(a-x, + B))’

Toe Y; ABJAKTCHA 3HaAUeHMAMM OIIOPHHEX BHOOPOK OIIOPHOM lieJIeBOoM
IIBETOBOM KOMIIOHEHTH U X; MABJATCH 3HAUEHUSAMM OIIOPHHX BHOOPOK
OIIOPHOM 1LIBETOBOM KOMIIOHEHTH MCTOUHMKA.

28. YCTpOMCTBO II0 IIYHKTY 26, IIPM STOM BHOOP BHAUEHUM OIOHOTO

uamu  OoJjlee IapaMeTpPOoB JIMHEMHOM MOHeJ M BKJoUaeT B ceOsS BHOOP

BECOBOTO KO2(QOMLMEeHTa O, KOTOPHM MMHMMMIMPYeT E (o), TIoe
E@)=>(y, -(a-x,))’
i

Tne y; ABJAOTCA BHaUeHMSAMM OIIOPHHX BHOOPOK OIOPHOM LiejleBOM
IIBETOBOM KOMIIOHEHTH U X; SABJISIOTCS 3HAUEHUSAMM OIIOPHHX BHOOPOK
OIIOPHOM LIBETOBOM KOMIIOHEHTH MCTOUHMKA.

29. VYCTpoMCTBO IO IIYHKTY 26, IIPM STOM BHOOP BHAUEHUM OOHOTO

i OoJiee IapaMeTpoB JIMHEMHOM MOIeJM BKJouyaeT B cebsa BHOOP

cMemeHusa 3, koTopoe MuHuUMMBMpPYeT E (), roe
E(p)= Z(yi -(x, + )’

Toe Y; ABJATCHA 3HAUEHUMAMM OIIOPHHEX BHOOPOK OIIOPHOM lLiejleBoM
IIBETOBOM KOMIIOHEHTH U X; ABJIATCHA 3HAUEHMAMM OIIOPHHX BHOOPOK
OIIOPHOM LIBETOBOM KOMIIOHEHTH MCTOUHMKA.

30. YCTpOMCTBO II0 HOYHKTY 26, IPM STOM BHOOP 3HAUEHUNM OIHOTO
uim ©6oJiee TIapaMeTpOoB JIMHEeMHOM MoIeJlM BkJoUaeT B cebsa BHOOP
NIpeIBapuUTEJIEHO 3alaHHOTO 3HadUeHMs IapaMeTpa Ha OCHOBe  THuIla
LIBETOBOM KOMIIOHEHTH IlleJIeBOM IBETOBOM KOMIIOHEHTH M Ha OCHOBe THIIA
LIBETOBOM KOMIIOHEHTH IIBETOBOM KOMIIOHEHTH MCTOUHMKA, U IIOoJIydeHMe
OOHOTO U3 IapaMeTpPpoB JIMHEeMHOM MOoIeJiM IIOCPelICTBOM HAaJIOXeHUSA

OT'PaHMUYEeHMA Ha IIlapaMeTp JIMHeVHOM MOOeJIM, UYTOOE OH OBJI OJIM3KUM K

BBI@paHHOMy InpeiBapmMTeJIEHO 3alaHHOMY 3HaUYEHMI IlapaMeTpa.
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31. YCTpOMCTBO IIO NOYHKTY 26, IPM STOM BHOOP 3HAUEHUNM OIHOTO
uiam 6oJlee IIapaMeTpOoB JIMHEeMHOM MOOeJIM BKJIoUaeT B cebd IIoJIydeHUe
OOHOTO M3 IIapaMeTpoB JIMHEeMHOM MOIeJiu, Ipy 2TOM IIOJIy4YeHMe
BKJIOUaeT B cCcebd HaJIOKeHMEe OT'paHUUEeHUsS Ha OIMH M3 I[IapaMeTpOoB
JMHEeMHOM MOoIOeJiM, UYTOOH OH OhJI OJM3KMM K IPpeIBapUTeJIbHO BalaHHOMY
3HAUEHMIO IlapaMeTpa, ¥ OT'PaHMUYEeHMe Bapualuu MexXxOy II0JIyUdeHHEM
IapaMeTpoM JIMHEeVHOV MoIeJM M IIapaMeTpaMM JIMHEMHOM MOIeJM OIHOTO
iy 6oJiee BPEMEHHBEX MM IIPOCTPAHCTBEHHHX COCEeIHUX OJIOKOB.

32. YCTPOMCTBO IIO NYHKTY 26, IPM 2TOM BHOOP 3HaAUEeHUNM OIHOTO
uiam BoJiee HapaMeTPOBR JIMHEMHOM MOOENM BKJIOUaeT B celg:

orpelleJleHVe, OTHOCUTCSI JIM LBeTOBas KOMIIOHEHTa MCTOUHMKA K
[IepBOMYy TUIIY LIBETOBOM KOMIIOHEHTE], U

IoJIydeHre OIHOTO U3 IIapaMeTpOoB JIMHEVHOM MOIeJM IIOCPeICTBOM
HaJIOXKEHMS OoTpaHMUeHMS Ha OIMH U3 IIapaMeTpoB JIMHEWHOM MOIeJu,
UTOOH OH OBUI OJM3KMM K I[IpeOBapUTEJIbHO  3adaHHOMY  3HaudYeHUIO
napameTpa, KoTrzma LIBETOBAA KOMIIOHEHTaAa UCTOUHUKA ABJIAETCHA
YIIOMSAHYTHM TI€PBHM TUIIOM IBETOBOW KOMIIOHEHTH.

33. YCTpOMCTBO IO IIYHKTY 26, OpM 2TOM BHOOP 3HAUEHUM OIHOTO
uiam 06oJlee IIapaMeTpPOB JIMHEMHOM MOOeJIM BRJIOUaeT B cebdg IIoJIyueHHre
OOHOTO M3 IapaMeTPoB JIMHEeMHOM MOIeJM IIOCPeICTBOM HAaJIOXEeHUS
OTpaHMUeHMsS Ha OIOMH M3 IIapaMeTpPOoB JIMHEMHOM MOIeJM, UTOOB OH OHLI
OIM3KMM K IIpeldBapMTeJIbHO 3alaHHOMY 3HaUeHMK IIapaMeTpa.

34. YcTpoMCTBO IO INOYHKTY 33, IIPpM D2TOM IIOJIyUeHMe OOHOTO U3
IapaMeTpOoB JIMHEMHOM MOIeJiM BRJoUaeT B cedsa 3aMeHy IIpedBapUTeJIbHO
3adaHHOTO 3HaueHMsd IapaMeTpa I[IOJIYUeHHBIM IlapaMeTpPpoM JIMHEeWHOM
MOIeJn.

35. YcTpoMcTBO IO NOYHKTY 33, IOIPpM 2TOM IIOJIyUeHMe OOHOTO U3
IapaMeTpOoB JIMHEMHOM MOIeJiM BKJUaeT B cedda 3aMeHy IIpedBapUTeJIbHO
3aOaHHOTO 3HaueHMsd IapaMeTpa I[IOJIYUeHHBIM IIapaMeTpoM JIMHeWHOM
MOOEeJIM, ecJau pas3Mep OJioka OoJiblle, uYeM IOpelBapUTesIbHO 3alaHHLBM
IIOPOTOBHM pasMep OJIOKa.

36. YCTPOMCTBO II0 NYHKTY 26, IPM STOM BHOOP 3HAUEeHUNM OIHOTO
uim 6oJlee IIapaMeTpOoB JIMHEMHOM MOOeJIM BKJIoUaeT B cefda IIoJIydeHHue

BECOBOTO KOSbdMIMeHTa O ¥ CMemeHVd [}, KOTOpHE MUHMMUIUPYIOT

E(a,B), rTme
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E(a, ) =20, ~(a %, + ) + A (@ - )’

TOoe  Ogefault ABJSeTCsA 3HadeHMeM [0 YMOJIUaHM©O O, I'oe VY;
ABJIATCA 3HaAUYeHMAMM OIIOPHHEX BHOOPOK OIOPHOM I1eJIEBOM LIBEeTOBOMU
KOMIIOHEHTE ¥ X; ABJIAKTCSA 3HaAUEeHMSAMM OIOPHHX BHOOPOK OIOPHOM
IIBETOBOM KOMIIOHEHTH MCTOUHMKA.

37. YCTPpOMCTBO 0JId KOOUPOBaHUA BUIEOIaHHEX, npuuyeM
YCTPOMCTBO COIEPXUT :

CPenCTBO 0JId onpenejyieHus, B KOoIepe, npenckKaszaHHOTO
OCTaTOUYHOT'O CUTHajla LeJleBOM LBETOBOM KOMIIOHEHTH TeKylmeIo OJioKa B
KauecTBe OyHKUMM OIHOTO MM OO0Jiee IIapaMeTpOB JIMHEVHOWM MOIejn U
OCTaTOYHOT'O CHITHajla LUBeTOBOM  KOMIIOHEHTH MCTOUHMKA TEeKyMeTro
OJioka;

CPeICTBO IJIA OIpeleJieHMd, B KOIepe, OCTaBIerocd OCTaTOUYHOIO
CUTHaJla IOJg LeJleBO¥ LBEeTOBOM KOMIIOHEHTH Ha OCHOBe OCTaTOUHOTO
CUTHaJla leJleBOM LBEeTOBOM KOMIIOHEHTH M I[IpedcKa3aHHOT'O OCTaTOUHOTO
CUTHaJa LeJIeBOM LBeTOBOM KOMIIOHEHTH;

CPeICTBO IJiS KOIMPOBAHMSA 3HaAUEHUM OCTaBIeI'OCS OCTaTOUYHOIO
CUTHaJa leJIeBOM LIBEeTOBOM KOMIIOHEHTH; U

CpencTBO [OJIA BHBOIA KOIOMPOBAHHHX  3HAUEHUM  OCTaBIEIoCHd
OCTaTOYHOI'CO CUIHaJla B OMTOBOM BUIEOIIOTOKE.

38. YcrporcTBO 1o IOyHKTY 37, opu STOM CpPencTBO IJ4g
onpenejieHMUs IIpelCKa3aHHOTI'O OCTaTOUHOI'O CHUI'Hajla BKJYaeT B cebd
CpenCcTBO MOJIA OoIpelejieHMa OIOHOTO WIM ©0oJiee IapaMeTpOoB JIMHEeWMHOM
MOOeN, IIpM 5SDTOM CpPeICTBO IJIA OIpenejleHMs OIOHOTO wiu 0OojJiee
IapaMeTpOBR JIMHEMHOW MOOeJM BKJIOUaeT B cebd:

CpeICTBO IJIs OIpeleJIeHMsa OWMOKM IpelcKaz3aHMsa B KaudeCTBe
OYHKUIMM  3HAUEHWM  OIOPHHX  BHOOPOK  OINOPHOM 1LIeJIeBOM  IIBETOBROMU
KOMIIOHEHTEL n 3HauYeHUMn OIIOPHEIX BHOOPOK OIIOPHOM IBETOBOM
KOMIIOHEHTE MCTOUYHMKA; U

CpencTBO MOJId BHOOpa 3HaAUeHUNM OIOHOTO WM 0OoJiee IIapaMeTpoB
JIVHEWHOM MOOeJM, KOTOPHE MMHUMMUIMPYIT OmMMOKY OpelcKasaHUA.

39. VYVCTpoMCTBO OO OYHKTY 38, OpM DTOM CPeOCTBO IOJd BHOOpPa
3HaUYeHUM OOHOTO MM 0OoJjlee HapaMeTpOBR JIMHEVMHOWM MOIeNlM BKIIOUAeT B

ceba CpencTBO A IIOJYYEeHMUS BECOBOTO KOBOOIMIMEHTa O U CMEemeHUSd

B, xoTopre MMHMMMUIMPYIOT E (o, ), Toe
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E(a, f)=2.(y, ~(ax, + B))’

TIe Vi ABJATCHA 3HAUEeHMAMM OIIOPHHEX BHOOPOK OIIOPHOM lLieJleBoM
IIBETOBOM KOMIIOHEHTH U X; ABJATCH 3HaAUEHUAMM OIIOPHHX BHOOPOK
OIIOPHOM 1LIBETOBOM KOMIIOHEHTH MCTOUHMKA.

40. YcCTpoMCTBO IIO NOYHKTY 38, IIpM 2TOM CPeOCTBO IJiS BuOOpa
3HaUeHUM OIOHOTO WM 0OoJjiee IHapaMeTpOoB JIMHEMHOM MOoIeJiM BKJIoUaeT B

cebqa CpencTBO A IIOJYYeHMS BECOBOTO KOBOOMIMEHTa o UM CMemeHUd

B, xoTopre MuHMMMUIMPYIOT E (o, ), Toe

E(a, ) =2 (v; ~(a-x, + B) + A (@ - o)’

TIe Ogefault ABJSETCS 3HaUueHMeM I[I0 yMOJIYaHuio o, IT'Ie Vi
ABJIAITCA 3HAUEHMSMM OIIOPHHX BHOOPOK OIOPHOM I1eJIeBOM LIBETOBOM
KOMIIOHEHTHE ¥ X; SBJAOTCS 3HAUEHMSAMM OIIOPHHEX BHOOPOK OIIOPHOM
LIBETOBOM KOMIIOHEHTH MCTOUHMKA .

41. KOMIIBIOTEPHO-UMTAEMHl 3alloOMMHAKINVY HOCUTeJL, CcoIdepXamui
COXpaHeHHHe Ha HeM VMHCTPYKLUHA, KOTOPHE pu VCIIOJIHEHUN,
INpeInMcHBAaT OIHOMYy MM  0OoJiee  IpolleccopaM yCTpoOMCTBa  IOJiA
KOOMPOBAHMS BUIOEONAHHHX @

omnpemelsiATh IpPelCKa3aHHBEM OCTAaTOUHHI CHITHAaJI leJIeBOM IIBeTOBOM
KOMIIOHEHTE TeKymero ©OJIoKa B KauecTBe OQYHKUMM OOHOTO WM 0oJjee
napaMeTpoOB JIMHEMHOM MOOeJIM M OCTAaTOYHOT'O CUI'HaJa IIBeTOBOM
KOMIIOHEHTE MCTOUHMKA TeKymero OJIoKa;

OIpenesyaTh OCTaBIMUMCI OCTaTOUHEM CUTHAaJ OJIs 1eJIeBOon
LIBETOBOM  KOMIIOHEHTH Ha OCHOBE OCTAaTOYHOTO CUITHAaJa leJIeBon
LIBETOBOM KOMIIOHEHTH ¥ IIpPeOCKa3aHHOT'O OCTAaTOUYHOTO CHITHAajla leJIeBon
IIBETOBOM KOMIIOHEHTH;

KOOMPOBATE BHAUEHMS OCTAaBIIEIOCS OCTAaTOUHOI'O CMUIHAaJa leJIeBou
IIBETOBOM KOMIIOHEHTH; U

BHIBOIOMTD KOOVMPOBAHHEIE  3SHAUEHMS  OCTaBmerocsd OCTaTOUHOI'O
cUTHajla B OMTOBOM BUIOEOIIOTOKE.

42 . KOMIBOTEPHO-UMTAEMEM 3alOMMHAKIMM HOCUTEJE II0 I[IYHKTY
41, OpM 9STOM MHCTPYKLUM, KOTOPHE IIPU MCIOJHEHUM IIPeOIMCHBAT
OOHOMY  WJIM BoJiee opolieccopaM yCTPOMCTBa nJId KOOMPOBAHMUS
BUIOEOIaHHEIX OIpenesyaTh IpeInCcKa3aHHuM OCTaTOUHHIM cuTHal,

OOTIOJIHUTEJILHO BRJIOUAKT B Cceb4d VMHCTPpYKLIOVNM, KOTOPEE IIPM MCIIOJIHEHNWUM
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OpednMCcHBanT OOHOMY MM ©OoJiee IMpolleccopaM oNIpelesyiaiTh OIOUH WU
BoJjiee MHapaMeTpPOoB JMHEMHOM MOIeJM, IIpM 5STOM oldpelesiIeHre OIHOTO
uim BoJiee HapaMeTpPOoB JIMHEMHOM MOOENM BKJUaeT B cebg:

omnpenejieHMe ommMOKM MOpelcKaszaHMsa B KauecTBe OQYVHKUUM SBHAUEHUMN
OIIOPHEIX BHOOPOK OIIOPHOM 1LieJIeBOM 1LBEeTOBOM KOMIIOHEHTHE ¥ 3HaUeHUM
OIIOPHEIX BHOOPOK OINOPHOWM IIBETOBOM KOMIIOHEHTH MCTOUHMKA; U

BHOOP 3HaUeHUM OOHOTO MIM 0OoJiee HNapaMeTpOoB JIMHEMHOM MOOeJIH,
KOTOpPHE MUHMMUIUPYIT OmMMOKY IpeacKa3aHudg.

43. Cnocof® OeKOoOMPOBAaHMSA BUIEOIAHHHX, COINEPXallNUM:

onpenejyieHMe B KauecTBe QYHKUMM OOHOTO MIM 0o0Jee JIMHEeMWHHX
IapaMeTpoOB JIMHEMHOM MOOEJIM M OCTaTOYHOI'O CHUTHaJla LIBeTOBOMU
KOMIIOHEHTHE MCTOUHMKA IMIpelcKas3aHHOTO OCTaTOYHOT'O CUIHaJa ILeJIeBoM
IIBETOBOM KOMIIOHEHTHI; U

omnpemeJjieHMe OCTAaTOUHOTO CHTHAaJa LeJIeBOM ILBETOBOM KOMIOHEHTEH
B KauecTkBe OQyHKUMM OEKOOMPOBAHHOTO OCTAaBIEIOCd OCTaTOYHOTIO
CUTHaJa LeJeBO¥ IIBETOBOM KOMIIOHEHTH M MIpedcKas3aHHOTO OCTaTOUHOTO

CUTHaJa lleJIeBOM ILIBeTOBOM KOMIIOHEHTH .

44 . Crioco® 1o IYHKTY 43, npu 3TOM orpenejyieHMneE
IpenckasaHHOTO OCTaTOUHOT'O CHuTHaJla BKJouaeT B 2 cebs: npuem
DUMTORBOTO BUIOEOIIOTOKa 1z COXpaHeHN e IOaHHEBEIX, XapaKTepHr3YyIIMX

OCTAaBRIMMCSA OCTATOUHHIM CHUIHAJI LeJIeBOM 1LIBEeTOBOM  KOMIIOHEHTH U
OCTATOUHEM CUTHAaJ LBETOBOV KOMIIOHEHTH MCTOUHMKA B IIaMITH.

45, Crioco® 1o OYHKTY 43, npu 3TOM ompenejyieHrE
IpelcKa3aHHOTO OCTaTOUHOT'O CUMTHajla BKJIOUaeT B cebda M3BJeUeHME
3HAUEeHUM IapaMeTpoB IO YMOJYAaHMIO, COOTBETCTBYIMIMUX OIHOMY WJIM
BoJiee HNapaMeTpaM JIMHEMHOM MOIOeJIM.

46. Crnoco® 1o nyHKTY 45, npu »ToM JIMHeMHas MOIeJlk BKJoUYaeT
B cebsa Habop HapaMeTpOoB, BRJILUAKIMX B CcebsS BeCOBOM KOBOOMLUMEHT U
CMEIIEHKE, u 3amaeTcd TUIIOM  1LIBETOBOMU KOMIIOHEHTEH LIBETOBOM
KOMIIOHEHTE MCTOUHMKA, IIPM 2TOM M3BJEeUeHMEe SBHAUEeHMM IIapaMeTpOoB IIO
YMOJIUaHMIO, COOTBEeTCTBYIIMX OIHOMY MM 0OoJiee IapaMeTpaM JIMHeMHOM
MOOeJIM, BKJIOUaeT B ceba M3BJeUeHMe IIepBOTO 3HaUueHMd IDapaMeTpa II0o
YMOJIUaHMIO IIPpM IIpeldcKal3aHMM OCTaTOUYHOI'O CHUI'HaJla IlLejleBo¥ 1LIBeTOBOMU
KOMIIOHEHTE Ha OCHOBEe THIIa LBEeTOBOM KOMIIOHEHTH IIepBOM IIBETOBOM
KOMIIOHEHTE MCTOUHMKA, M M3BJIeUeHMEe BTOPOTO 3HauUeHMI IapaMeTpa IIo

YMOJIUAaHVK IIPpM IIpeldCKa3aHVMMM OCTaTOUWHOI'O CHMI'Haljla 11eJIeBOM LIBEeTOBOMU
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KOMIIOHEHTE Ha OCHOBe THIIa LBEeTOBOM KOMIIOHEHTE BTOPOM IIBETOBOM
KOMIIOHEHTH MCTOUHMKA .

47. Cnoco® 1o nyHKTY 45, nOpu »ToM JIMHeMHas MOoIeJlk BKJoJYaeT
B cebsa Habop HapaMeTpoOB, BKJILUAKMMX B Cce®sS BeCOBOM KO2OOMLUMEHT U
CMEIIEHNE, n 3amaeTcsa TUIIOM  1IBETOBOMU KOMITOHEHTE LIBETOBOM
KOMIIOHEHTE MCTOUHMKA, IIPpYM D2TOM OOHMM THUIIOM ILIBETOBOM KOMIIOHEHTE
ABJISeTCA HAPKOCTL M IPYyTMM THIIOM IIBETOBOM KOMIIOHEHTH fABJIAeTCSA
IIBETHOCTL, IIPM 2TOM IIBETOBas KOMIIOHEeHTa MCTOUHMKA SABJISETCHS OIHOMU
M3 THUIIa LBEeTOBOM KOMIIOHEHTH HSPKOCTM ¥ TUIla LBETOBOM KOMIOHEHTEH
IIBETHOCTHM, ¥ IIPM DTOM lLiejieBad LBeTOBasd KOMIIOHEHTa ABJIAETCSA TUIIOM
LIBETOBOV KOMIIOHEHTH IBETHOCTH,

Opu STOM M3BJIEUEeHMEe 3HaueHMM [IapaMeTpoB IO YMOJIYaHUIO,
COOTBETCTBYWMMX OIHOMY WIM OoJlee IapaMeTpaMm JIMHEeMHOM MOoIeJu,
BKJIIOUaET B Ccel4:

M3BJIeUeHMEe IIepBOTO BECOBOTO KOBOOULUMeHTa I[I0 YMOJIUaHMID IIPpU
npelcKasaHUMM OCTAaTOUHOTO CHTHAaJa LBETOBOM KOMIIOHEHTH LBETHOCTU C
MCIOJIb30BaHeM OCTAaTOUHOTO CHITHajJla LBeTOBOM KOMIIOHEHTH SpPKOCTH,
u

M3BJIeUeHVe BTOPOIT'O BeCOBOTO kKOo39pdMLUMeHTa I[IO0 YMOJYAaHUI,
OTJIMYHOTO OT YIOMAHYTOI'O II€pBOT'O BECOBOTO KO3QpPMUMeHTa IO
YMOJIUaHMIO, npu npenckazaHum OCTaTOUYHOTO CUTHaJa LIBETOBOM
KOMIIOHEHTH  LIBETHOCTHU C VCIIOJIEL30BaHMEM  OCTAaTOYHOTO CUTHaJa
LIBETOBOM KOMIIOHEHTH IIBETHOCTH.

48. Crnoco® mno nyHkTy 47, Opu 2TOM YIOMAHYTHM BTOPOM BECOBOM
KO2QOMIIMEeHT IIO yMoJidaHui paBeH -0,5.

49, Crioco® 1o OYHKTY 45, npu STOM ompenejyieHUE
IpelcKa3aHHOTO OCTaTOUHOT'O CHMI'HaJla BKJKUaeT B cebd onpelelieHNre
OIOHOTO VI BoJee napaMeTpOB JIMHEeMHOM MOIeJu, npu 2TOM
olpenejieHMe OOHOTO MM 0oJiee IapaMeTpOoB JIMHEMHOM MOIeJIM BKJIUaeT
B Cce0b4ga:

onpenejieHMe ommMOKM MOpelckKaszaHMsa B KauecTBe QYVHKIUM SBHaAUEHUMN
OIIOPHEIX BHOOPOK OIOPHOM LeJIeBOM LBEeTOBOM KOMIIOHEHTH ¥ 3HaUeHUM
OIIOPHEIX BHOOPOK OINOPHOWM IIBETOBOM KOMIIOHEHTH MCTOUHMKA; U

BHOOP 3HauUeHUMV OOHOTO WMIM 0OoJiee HapaMeTpOoB JIMHEMHOWM MOOeJIH,
KOTOPHE MMHVMM3VPYT OMMOKY MNpelcKa3aHWud.

50. Cnoco®6 no nyHkKTy 49, Opy 5TOM BHOOP 3HAUEeHUNM OIOHOTO WM
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DoJiee MapaMeTpoOR JMHEeMHOM MOoIeJM BKJUaeT B cebd BEIOOP BECOBOTO

KOoobdriIMeHTa o0 U CMemeHua [3, KOoTophe MMHUMM3MPYIOT E (o, ), Toe
E(a, p) =2y, -(a-x, + )’

Toe Vi ABJAKTCHA 3HAUEeHMAMM OIIOPHHEX BHOOPOK OIIOPHOM lLiejleBou
IIBETOBOM KOMIIOHEHTH U X; ABJATCH 3HaAUEHUAMM OIIOPHHX BHOOPOK
OIIOPHOM 1LIBETOBOM KOMIIOHEHTH MCTOUHMKA.

51. Cnoco6 no nyHkTy 49, Opu 5TOM BHOOP 3HaAUEHUNM OIOHOTO WJIM

OoJlee IapaMeTpoOR JMHEeMHOM MOoIeJM BKJIUaeT B cebd BEIOOP BECOBOTO

KooddUIIMeHTa O, KOTOPHM MMUMHMMUIMPpYeT E (o), TOe
E@)= Y@y, -(@-x,))’

Tne y; ABJAOTCS SHAUEHMSAMM OIIOPHHIX BHOOPOK OIIOPHOM LieJleBOM
IIBETOBOV KOMIIOHEHTH M X; SABJSOTCS 3HaAUEHMSAMM OIIOPHHX BHOOPOK
OIIOPHOM LBETOBOM KOMIIOHEHTH MCTOUHMKA .

52. Cnoco® mno nyHKTy 49, nOpu 5TOM BHOOP 3HaUeHUM OOHOTO WMJIM

foJiee MapaMeTpPOB JIMHEMHOM MOIeJM BKJIouaeT B cebd BHOOP CMEleHUS

B, xoropoe muHMMUMBUPyeT E (B), Tnoe
E(B)=2(y; -(x; + B))’

Toe Vi SABJIATCS 3HAUEHUAMM OIIOPHHEX BHOOPOK OIIOPHOM lLiejleBoM
IIBETOBOM KOMIIOHEHTH U X; SABJIAITCHS 3HAUEHUSAMM OIIOPHHX BHOOPOK
OIIOPHOM LIBETOBOM KOMIIOHEHTH MCTOUHMKA.

53. Cnoco®6 no nyHkTy 49, Opy 5TOM BHOOP 3HaAUEHUN OIOHOTO WJIM
BoJee napaMeTpoOB JMHEeMHOM  MOIeJiu BKJIOUAET B cebsa BHIOOP
IpeIBapUTEeJIbHO 3alaHHOTO 3HaAUeHMs IapaMeTpa Ha OCHOBe  THuIla
IIBETOBOM KOMIIOHEHTH IIeJIeBOM IIBETOBOM KOMIIOHEHTH WM TUIla LBeTOBOMU
KOMIIOHEHTH IIBETOBOM KOMIIOHEHTH MCTOUHMKA, M IIOJIyUeHMe OOHOTO U3
IapaMeTpOoB JIMHEMHOM MOIeJlM IIOCPEeOCTBOM HaJIOXeHUMS OIpaHMUeHUS Ha
mapaMeTp JIMHeMHOM MomeJM, UYToOB OoH Ol OJM3KMM K BHOpaHHOMY
NIpelBapUTEIEHO 3alaHHOMY 3HaUeHMI [IapaMeTpa.

54. Cnoco® no nyHkTy 49, Opy 5TOM BHOOP 3HAUeHUNM OIOHOTO WJIM
BoJjiee IapaMeTpOB JIMHEeMHOW MOOeJIM BKJUaeT B cebsa T[oJydyeHUe
OOHOTO M3 IIapaMeTpoB JIMHEeMHOM MOIeJiu, Ipy 2TOM IIOJIy4deHMe
BKJIOUaeT B cebd HaJIOKeHMEe OT'paHUUEeHUsS Ha OIMH W3 IIapaMeTpOoRB

JIMHeVHOM MOIOEeJIM, UYTOOE OH OBJI OJMU3KUM K IIpeilpapmMTeJIEHO 3allaHHOMY
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3HAUEHMK IlapaMeTpa, ¥ OT'PaHMUYEeHMe BapuallMyu MexXIOy II0JIyJYeHHEM
IapaMeTpoM JIMHEeVHOM MoIeJM M IIapaMeTpaMM JIMHEeMHOM MOIeJiM OIHOTO
niy 6oJiee BPEMEHHBEX MM IIPOCTPAHCTBEHHHX COCEeIHUX OJIOKOB.

55, Cnoco® mno nyHKTy 49, HOpM 3TOM BHOOP 3HaueHUM OOHOTO WMJIU
BoJiee MNapaMeTpPOBR JIMHEMHOMW MOIOeJIM BKJUaeT B cebsg:

oIpelleJleHNE, ABJISETCSA JIM 1LIBETOBasg KOMIIOHEHTa MCTOUHMKA
[IepPBEIM TUIIOM 1LIBETOBOM KOMIIOHEHTE], U

IOJIydeHre OOHOTO M3 IlapaMeTpOB JMHEeMHOM MOOeJIM IIOCPEeICTBOM
HaJIOXEHMA OTpaHMUeHMSI Ha OIMH M3 IIapaMeTpPpOoBR JIMHEMHOM MOIeJIH,
UyTOOE OH OBUI OJIM3KMM K IIpeOBapMTeJIbHO  3alaHHOMY  3HaYeHUIO
napameTpa, KoTzma LIBeTOBRAaA KOMIIOHEHTa UCTOUHUKA ABJISETCSH
YIIOMSAHYTEIM TI€PBHM TUIIOM IIBETOBOW KOMIIOHEHTH.

56. Cnoco® mno mnyHKTy 49, nOpu 5TOM BHOOP 3HaAUeHUM OOHOTO WMJIM
BoJiee IMapaMeTpPOB JIMHEMHOM MOIeJM BRJUaeT B ceba TI[IoJyuyeHHUe
OOHOTO M3 TIapaMeTpPpOoB JIMHEMHOM MOOeJM IIOCPeICTBOM HaJIOXeHUS
OTpaHMUYeHMsT Ha OIOMH M3 IIapaMeTpOoB JIMHEMHOM MOomesM, 4YTOOB OH OBUI
ONIM3KMM K I[IpeldBapMTeJIbHO 3alaHHOMY 3HaUeHMI IlapaMeTpa.

57. Cnoco® 1o nyHkTy 56, OpM 5TOM I[IOJIydeHMe OOHOTO U3
mapaMeTpoOB JIMHEMHOM MOIeJIM BKJoUaeT B cebs 3aMeHY IIPpeIBapUTeJIbHO
3amaHHOTO 3HaueHUd IapaMeTpa IIOJIYUeHHBIM IlapaMeTpPpoM JIMHEeWHOM
MOIeJ.

58. Cnoco® 1o nyHkTy 56, OpM 5TOM I[IOJIydeHMe OOHOTO U3
IapaMeTpOoB JIMHEMHOM MOIeJiM BRJoUaeT B cedsa 3aMeHyY IIpeIBapUTeJIbHO
3adaHHOTO 3HaueHMsd IapaMeTpa I[IOJIYUeHHBIM IIapaMeTpPpoM JIMHeWHOM
MOOEeJIM, ecJiu pas3MmMep OJioka OoJiblle, UYeM IOpelBapUTeSIbHO 3alaHHLHM
TIIOPOTOBHM pasMep O6JIOKa.

59. Cnoco®6 no nyHkTy 49, Opy 5TOM BHOOP 3HAUeHUNM OIOHOTO WJIM

foJjlee mapaMeTpOoB JIMHEMHOM MOOeJIi BKJIoUaeT B cebd IIoJyueHHUe
BECOBOTO KO2bdMIMeHTa O ¥ CMemleHrd [, KOTOpHE MUHMMUIUPYIOT
E(a,B), rme

E(a, ) =20, ~(a-x,+ B) + A (@ - )’

TIEe Ogefaulc SABJISETCS 3BHaAUYEeHMEM I[I0 YMOJIYaHMO o, ITIe Vi
ABJIAITCA 3HAUYEHMSMM OIIOPHHX BHOOPOK OIIOPHOM IIeJIEBOM LIBETOBOM
KOMIIOHEHTH ¥ X; SABJISOTCS 3HAUEHMSAMM OIOPHHEX BHOOPOK OIIOPHOM

LIBETOBOM KOMIIOHEHTH MCTOUHMKA.
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60. Cmnoco®6 no nyHkTy 49, IIpM 3>TOM OIOPHas IlejleBad ILIBETOBad
KOMIIOHEHTa WM OIoOpHasd LBeToBas KOMIIOHEHTa MCTOUHMKA ABJISAOTCH
YIIOMSAHY TOM IIepBOMU n BTOPOMU LUBEeTOBEMU KOMIIOHEHTaMu,
COOTBETCTBEHHO, BPEMEeHHOT'O cocenHero VI COBMECTHO
PacCIIOJIOKEHHOT'O OIIOPHOT'O BOJIOKa Tekyller'o OJIOKA.

6l. Cnocof o OyHKTy 49, IpM STOM 3HAUEeHUI OIOPHHX BHOOPOK
OIIOPHOM LIEeJIeBOM LBETOBOM KOMIIOHEHTHE ¥ 3HaueHUS OIOPHHX BHOOPOK
OIIOPHOM LIBETOBOM  KOMIIOHEHTH MCTOUHMKA  ABJAOTCH  OCTaTOUHEMU
CUTHaJlaM/{, COOTBETCTRYIVMM II€PBOM M BTOPOM ILBEeTOBOM KOMIIOHEHTE,
COOTBETCTBEHHO, BPEMEHHOTO cocenHero I COBMECTHO
PacCIOJIOKEHHOT'O OIIOPHOTO OJIOKa Tekymero OJIOKa.

62. Cnoco® no NOyHKTy 49, IpM STOM 3HAUEeHUA OIOPHHX BHOOPOK
OIIOPHOM 1leJIeBO¥ ILIBETOBOM KOMIIOHEHTH ¥ 3HaUeHMS OIIOPHHX BHOOPOK
OIIOPHOM 1BETOBOM KOMIIOHEHTH MCTOUHMKA HABJISIOTCS IIepBOM ¥ BTOPOU
LIBETOBBIMU KOMIIOHEeHTaM, COOTBETCTBEHHO, BOCCTAaHOBJIEHHEX
IPOCTPAHCTBEHHEX COCEeOHMX BHOOPOK.

63. Crnoco6 no nyHkTy 49, IIpM 5TOM 3HaueHUA OIOPHBX BHOOPOK
OIIOPHOM 1leJleBO¥ LIBETOBOM KOMIIOHEHTH ¥ 3HadeHMS OIOPHHX BHOOPOK
OIIOPHOM LIBETOBOM KOMIIOHEHTH MCTOUHMKA BKJOUAT B ceb®d 3HaueHUd
IIPOCTPAHCTBEHHEX M BPEMEHHEX COCeIHMX BHOOPOK, COOTBETCTBYKIME
IepBOM ¥ BTOPOM ILIBETOBOM KOMIIOHEHTE, COOTBETCTBEHHO, TeKymeIro
oJoka.

64. Cmonoco®6 no nyHkTy 49, IOpM >TOM OIOPHAasd IliejleBad LIBETOBad
KOMIIOHEHTAa M OIOpHas LEBeTOoBasg KOMIIOHEHTAa MCTOUHMKA BHOMpAKRTCSa U3
MHOXeCTBa BHOOPOK, BKJUAKINUX B Ccebd IIPOCTPaHCTBEHHHE COCeOHUe
BHOOPKM M BpPeMeHHBe COCelHUe BHOOPKM TeKylero OJIOKa, I[IPpU STOM
BHOpaHHEE BHOOPKM BHOMpAKTCHA B KadecTBe QyHKUMM CTaTUCTUKM,
ACCOLUMMPOBAHHOM C TeKymMuM OJIOKOM MJIM COCeIHUM OJIOKOM.

©65. Crioco® 1o IYHKTY 43, npu STOM omnpenejyieHME
IpencKasaHHOTO OCTaTOYHOI'O CHUI'Hajla BKJUaeT B Ccebd olpellelJiIeHHUe
OIOHOTO VI BoJee napaMeTpOB JIMHEeMHOM MOIeJu, npu 2TOM
omnpemneljleHVe OOHOTO MM O00Jiee TMapaMeTpPOB JIMHEVHOM MOIeNIM BKJIKUAaEeT
B cef04a:

omnpeneljieHVe OmMMOKM OpelCKasaHMd B KadecTBe OQYHKUIUM 3HaueHUN
IIOOBEPIHYTHX CyOOMUCKpeTH3alUuM WM I[IOOBHOOPKE OIIOPHHX BHOOPOK

OHOpHOﬁ 1eJIeBOM 1IIBETOBOM KOMIIOHEHTHE U 3HaUeHUM IIOOBEPI'HY TEIX
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cyOIMcKpeTU3allM MM IIOOBEHIOOPKE OINOPHHX BHEHOOPOK OIIOPHOM IIBETOBOM
KOMIIOHEHTH MCTOUHMKA; U

BHOOP 3HaueHUM OOHOTO WMIM 0OoJiee HNapaMeTpOoB JIMHEMHOWM MOOeJIH,
KOTOpPHEE MUHMMUIUPYIT OmMMOKY IpedcKa3aHudg.

66. Crnoco®O 1o NOyHKTy 65, IIpM 2TOM OIOPHas lejleBasd ILIBETOBad
KOMIIOHEHTa M OIopHas LBeTOoBas KOMIIOHEHTAa MCTOUHMKAa BHOMpAKTCS U3
MHOXeCTBa BHOOPOK, BKJLUAKMMX B cebd OIPOCTPaHCTBEeHHHE cocenHue
BHOOPKM ¥ BPeMeHHHEe cocenHue BHOOPKM TekKymero OJioKa, IIPpUM STOM
cybIMcKpeTM3allMa BadaeTcad OTHOMeHMeM CyOOMCKpeTu3aluy, IIPpU STOM
OTHOIIEHME CYOOMCKpeTHu3alMy, MCIOJb3yeMoe IJISI BPeMeHHHX COCeIHUX
BHOOPOK, OTJIMYAEeTCsS OT OTHOmEHMSA CyOIMCKpeTM3alluM, WMCIOJb3YeMOIO
IOJIS TIPOCTPAaHCTBEHHHX COCEeIHMX BHOOPOK.

67. Crnoco® mno NOyHKTy 65, IpM STOM OIOpPHad liejleBas LiBeToBad
KOMIIOHEHTa M OIOopHas LEBeTOoBas KOMIIOHEHTAa MCTOUHMKAa BHOMpPAKTCS U3
MHOXeCTBa BHOOPOK, BKJKUAKIMX B cebd IIPOCTPaAaHCTBEHHHE COCengHue
BHOOPKM ¥ BPEeMeHHBEe CcocCeOHMe BHOOPKM TeKymero OJIoKa, IIpU STOM
NonBHOOPKA 3amaeTcsd OTHOUIEHMEM IIONOBHOOPKM, IIPM STOM OTHOIEHME
OO BHOOPKHU, VICIIOJIb 3y EeMoe oJjis BPEMEHHEIX COCeIHUX BEIOOPOK,
OTIIMYaeTCs oT OTHOIMEeHN S IIOOBEIOOPKM, MCIIOJIb3YEeMOTO oJisa
IIPOCTPAHCTBEHHEX COCEeIOHUX BHOOPOK.

68. YCTpOoMCTBO nJis IeKOONPOBaAHUS BUIOEOOaHHEX, npuueMm
YCTPOMCTBO COIEPXUT :

IaMaTh, CKOHOUTYPUPOBAHHYIO c BO3MOXHOCTBIO XpaHeHUs
BMIEOOAaHHHX,; U

OOWH VI BoJee IpOLIECCOPOB, CKOHOUTYPUPOBaHHEX c
BOBMOXHOCTBIO !

onpeneJjieHMsa B KauecTBe QYHKUMM OOHOTO WMIM O0o0Jee JIMHEeMHHX
IapaMeTpoB JIMHEMHOM MOOEeJIM M OCTaTOUYHOT'O CHUTHaJjla LBeTOBOMU
KOMIIOHEHTH MCTOUHMKA IIpelcKas3aHHOTO OCTaTOUYHOTO CUITHaJa leJleBon
IIBETOBOM KOMIIOHEHTH; U

onpenejyleHMsS OCTATOUHOT'O CHTHAaJa LeJIeBOV LBeTOBOM KOMIIOHEHTEH
B KauecTBe (OQYHKUMM OeKOOMPOBAHHOTO  OCTAaBMEIroCd OCTaTOYHOTO
CuTHajJla lLeJlIeBoM LBeTOBOM KOMIIOHEHTH M IMIpedcKa3aHHOT'O OCTaTOUYHOTO
CUTHajJla LeJIeBOM 1LIBETOBOM KOMIIOHEHTH.

69. VYcTpoMcTBO IO MOYHKTY 68, TI@OpM 5STOM OIMH WM 0OoJiee

IPOIeCCOPOR, CKOHOUTYPUPOBAHHHX c BOBMOXHOCTELIO onpeneJyIeHNS
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npelcKa3aHHOTO OCTaTOUYHOTO CUTHaJa, IOOIOJIHUTEJIBHO
CKOHOUTYPUMPORBAHH C BO3MOXHOCTBI OINpenesIeHMsS OIOHOTO WM 0oJiee
IapaMeTpoOB JIMHEeMHOM MoOeJM, IIpM DSTOM olpenejleHre OIHOTO WJINu
BoJiee HNapaMeTpPOBR JIMHEMHOM MOIeJIM BKJIoUaeT B cebs:

onpenejieHMe ommMOKM OpelckKaszaHMsa B KauecTBe OQYHKUUM SBHAUEHUMN
OIIOPHEIX BHOOPOK OIOPHOM 1LeJIeBOV 1LBEeTOBOM KOMIIOHEHTHE ¥ 3HaAUeHUM
OIIOPHEIX BHOOPOK OINOPHOM IIBETOBOM KOMIIOHEHTH MCTOUHMKA; U

BHOOP 3HaUueHUM OOHOTO MIM 0OoJiee HNapaMeTpOoB JIMHEMHOM MOOEeJIM,
KOTOPHE MMHMMU3UPYT OMLMOKY IIpeldcKas3aHWud.

70. YCTpPOMCTBO IIO IYHKTY 69, HIpM 2TOM BHOOP 3HAUEHUNM OIHOTO

unu ©oJiee IapaMeTpOB JIMHEMHOM MOIeJIM BKJouyaeT B cebsa BHOOP

BECOBOTO KODbduiMeHTa o ¥ CMemeHVd [}, KOTOpPHE MUHVMUIUPYIOT

E(a,B), rme
E(a, p) = Z(Yi -(a-x, + B)’

Tne y; ABJAOTCSA SBHaAUEHMSAMM OIIOPHHIX BHOOPOK OIIOPHOM LiejleBOM
IIBETOBOV KOMIIOHEHTH M X; ABJAOTCSA 3HaUeHUAMM OIIOPHHX BHOOPOK
OIIOPHOM LIBETOBOM KOMIIOHEHTH MCTOUHMKA.

71. YCTpPOMCTBO II0 IIYHKTY 69, IIPM STOM BHOOP 3HAUEHUNM OIHOTO

i OoJiee IapaMeTpoB JIMHEMHOM MOIeJM BKJouyaeT B cebsa BHOOP

BECOBOTO KO20OMIMEeHTa O, KOTOPHI MUHMMUIMPYeT E (o), Tme
E(@)=>(y, -(a-x,))’
i

Toe Vi SABJATCHA 3HAUEHUAMM OIIOPHHEX BHOOPOK OIIOPHOM liejleBoM
IIBETOBOM KOMIIOHEHTH U X; SABJIAITCHA 3HAUEHUSAMM OIIOPHHX BHOOPOK
OIIOPHOM LIBETOBOM KOMIIOHEHTH MCTOUHMKA.

72. YCTPOMCTBO II0 IYHKTY 69, IPpM STOM BHOOP 3HAUEHUNM OIHOTO

i  ©OoJiee IapaMeTpOoB JIMHEMHOM MOIeJIM BKJouyaeT B cebsa BHOOP

cMemeHus 3, koTopoe MuMHuUMMBMpPYeT E (), roe
E(p)= Z(yi -(x, + B))’?

Toe Y; ABJATCHA 3HAUEHMAMM OIIOPHHEIX BHOOPOK OIIOPHOM lLiejleBoM
IIBETOBOM KOMIIOHEHTH U X; ABJIATCHA 3HaAUEHMAMM OIOPHHX BHOOPOK
OIIOPHOM LIBETOBOM KOMIIOHEHTH MCTOUHMKA.

73. YCTpPOMCTBO IIO0 IOYHKTY 69, IpM STOM BHOOP 3HAUEHUNM OIHOTO

UM BoJjiee TIapaMeTpoR JMHEeVHOM MOoIeJM BKJoUaeT B cebsa HoJydeHUe
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BECOBOTO KO2bdMIIMeHTa O ¥ CMemeHVd [, KOTOpHE MUHUMUIUPYIOT
E(a,B), rme

E(a, ) =20y, ~(a-x,+ ) + A-(@ - )’

THEe  Ogefault SABJSAETCS 3HaYeHMEM II0 YMOJUaHMKO o, TIOe VY;
ABJIAITCA 3HAUEeHMAMM OIIOPHEX BHOOPOK OIIOPHOM I1IeJIeBOM IIBETOBOM
KOMIIOHEHTH U X; MABJATCA 3HAUEHMAMM OIIOPHHX BHOOPOK OIOPHOM
IIBETOBOM KOMIIOHEHTH MCTOUHMKA .

74 . YCTPOMCTBO oJisg OEKOOUPOBaHUA BUIEOOAaHHEX, [IpryYeM
YCTPOMCTBO COIEPXUT :

CpenoCcTBO IJIA OllpelelJleHMd B KadeCcTBe QYHKUMM OIOHOTO WM
foJiee JIMHEMHBEX IIapaMeTpOB JIMHEMHOM MOIEeJM M OCTaTOUHOTO CHI'Haja
IIBETOBOV KOMIIOHEHTH MCTOUHMKA IIpelCKa3aHHOTO OCTaTOUHOT'O CHITHaja
11eJIeBOM LIBEeTOBOM KOMIIOHEHTH; U

CpenCcTBO oJis onpeleJieHU A OCTaTOYHOT'O CUTHala 1eJieBou
LIBETOBOM KOMITIOHEHTH B KauecTBe GYyHKLUM OEKOOUPOBAHHOTO
OCTaBMEeTroCss OCTAaTOUHOTO CHUTHajla ILeJIeBOM IIBeTOBOM KOMIIOHEHTH U
IpelcKasaHHOTO OCTAaTOUHOTO CHTHAajJa lLeJIeBOM LBEeTOBOM KOMIIOHEHTH.

75. YcrmporcTBO IO IIYHKTY 74, npu STOM CpPpencTBO IJg
omnpeleljleHMA TIIpelcKas3aHHOTO OCTAaTOUYHOT'O CUTHajla BKJYaeT B cebs
CpeICcTBO IJIS oOlIpelesieHMsa OOHOTO MM ©0oJiee IIapaMeTpOoB JIMHEWHOM
MoIeJu, IpM 5STOM OlpenejieHMe OIHOTO wMIM 0OoJiee TIapaMeTpOoB
JMHEeMHOMW MOIeJIM BKJoUaeT B cebs:

openejieHMe oOmmMOKM MOpelckKaszaHMs B KauecTBe (QYHKUUM SBHAUEHUMN
OIIOPHEIX BHOOPOK OIIOPHOM LeJIeBO¥ LBEeTOBOM KOMIIOHEHTH U 3HaAUeHUM
OIIOPHEIX BHOOPOK OINOPHOW ILIBETOBOM KOMIIOHEHTH MCTOUHUKA; U

BHOOP 3HaUeHUM OOHOTO WMIM 0OoJiee IapaMeTpOoB JIMHEMHOWM MOOeJiH,
KOTOPHE MMHMMM3VPYT OMMOKY MNpelcKa3aHWud.

76. KOMIBIOTEPHO-UMTAEMEM 3aloOMMHAKMUNY HOCUTEJL, COIepXalui
COXpaHeHHHE Ha HeM VHCTPYKILINNA, KOTOPHEE npu VICTIOJIHEHUM,,
NIPedIMCHBAKRT omHOMy MJIM  OoJlee IIpolleccopaM yCTpoMcTBa  OJ4
OEKOOMPOBaAHMSA BUIEOIAaHHEX :

onpeneJiaTb B KauecTBe OQYHKUMM OOHOTO wMIM 0o0Jiee JIMHEMWHHX
IapaMeTpoB JIMHEMHOWM MOOeJIM M OCTaTOYHOT'O CHUTHaJjla LBeTOBOMU
KOMIIOHEHTE MCTOUHMKA I[IpelCKa3aHHHM OCTAaTOUHEM CUTHAaJ LeJleBon

IIBETOBOM KOMIIOHEHTH; U
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OIpenelIATEL OCTATOUHEI CUIHAJ LeJIEBOM LBEeTOBOM KOMIIOHEHTH B
KavecTBe OQYHKIUM IEeKOIMPOBAHHOTO OCTABIIEIOCS OCTATOYHOI'O CHUI'HAJa
1IeJIEBOM IIBETOBOM KOMIIOHEHTH M IIPeNCKa3aHHOTO OCTATOUYHOIO CHIHAaJa
1IeJIEBOM LBETOBOM KOMIIOHEHTEH.

77. KOMIBOTEPHO-UMTAEMEI 3SaloOMMHAKMMM HOCHUTEJL I[I0 [OYHKTY
76, TTOpY 5STOM MHCTPYKLMWM, KOTOPHE IIPM MCIOJHEHUM IPeOlIMCHBAT
omHOMY WMJIM OoJiee MNpOolLleCCOopaM OIpelelIATh IIPelCKa3aHHBM OCTaTOUHLIM
CHUTHAJ, BKJoOUYaALT B ced®d MUHCTPYKLUMWM, KOTOPHE IIPU MCIOJHEHUN
NpeInNMCHBAT OIHOMY WM 0OoJiee IIpolleccopaM oOIpenessaTh OIWH WK
BoJlee IMapaMeTpPOB JIMHEMHOM MOOeJM, IIPM STOM OIlpeneJieHre OIOHOTO
uim 6oJiee MIapaMeTpoB JIMHEMHOM MOOeJiM BKJIoUaeT B celd:

omnpeneljieHre OmMMOKM IIpeIcKasaHMsd B KauecTBe OQYHKUUM 3SHaUeHUN
OIOPHBEIX BHOOPOK OIIOPHOM IIeJIeBOM LIBETOBOM KOMIIOHEHTH ¥ 3HAUEHUMN
OIOPHBEIX BHOOPOK OIIOPHOM IBETOBOWV KOMIIOHEHTH MCTOUHMKA; U

BHIOOP 3BHaUeHUM OIHOTO MM 0OoJiee IIapaMeTpOoB JIMHEMHOM MOomesu,
KOTOPHEE  MUHMMUBUPYIT  omuOKy  HOpencKasaHWus, Ipyu  2TOM  BHOOP

3HAUEHUM OIOHOTO WM 0oJiee IIapaMeTpOB JIMHEMHOM MOIeJM BKJOYAeT B
cefda BHOOP BeCOBOTO KoOnbduuMeHnTa o ¥ CcMemeHus f3, KOTOPEE

MUHMMUBUPYOT E (o, ), Tmoe
B@.f) =Y.y, (@-x, + B))

I'oDe Vi ABJIAOTCA 3SHaAa4YeHMAMM OIIOPHEX BBI@OpOK OHOpHOIZ 1eJIeBOM
IBETOBOM KOMIIOHEHTH U Xi ABJIATCA 3Ha4YeHMAMM OIIOPHEX BI::I@OpOK
OHOpHOﬁ IIBETOBOM KOMIIOHEHTH MCTOUYHMKA.
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