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METO/l BEPUDUKRAIINU KOAEKA BERTOPA
KOPTEKEIl B CUCTEMY KOMIIPECCHUU
BbA30BbIX KA/IPOB BUAEOIIOTORA
B NTHOOKOMMYHUKAIIAX

Hsnazaromes smanvt paspabomxu memooa (HopMuposanus KoOMNaxmmozo npeo-
CTNABNICHUS. CEZMEHMUPOBAHNBIX US0OPANCEHUL HA OCHOBE BbIAGIEHUS B6EKMOPA 08YX-
KOMNOHEHMHbIX KOpmedxcell 0Nt TUHeapusuposanivix mpancgopmanm. Cpasnusaromcs
sasucumocmu 0ist GUMOBLIX CKopocmell 6 cayuae 06padomxu 6a306vlx Kaopos nomoxa
HACHIUEHHBIX US00PANCEHUTI PASTUUHBIMU MemoOamu Komnpeccuu. Boisieasiomes pexcumul,
051 KOmopvix docmuzaemcsi 00CMAsKa 6UOCONOMOKA 8 PEANIbHOM BPEMEHI.

Kmoueevle cnoea: sudeounpopmanuonnwlii cepsuc, Koouposaie eKmopos Kop-
meonrcell.

Haeedeni emanu pospobxu memody Gopmysanis KOMNAKMHOZ0 NPeoCcmasieHis
CE2MEHMOBAHUX 300PANCEHD HA OCHOBI BUSLBLEHHS BEKMOPA 080KOMNOHEHMHUX KOPMENCia
ons nineapusosanux mparncopmanm. Iopisnioomocs 3anexcnocmi Onst 6imMoeux
weuokocmeil y pasi 06po6Ku 6a306uUx KAOpi6 NOMOKY HACUYEHUX 300pPaxnceHb PISHUMU
memodamu Komnpecii. Busensiomvcs pexcumu, 0as SKUX 00CS2a€mMvcsi 00CMasKa
6i0eonomoxy 6 peaivHoMy Uaci.

Knouoei caosa: sideoingpopmauiiinuii cepsic, K00ysanus 6eKmopie Kopmexucie.

The stages of the development of the method of formation of the compact presentation
of segmented images on the basis of the detection of the vector of two-component procession
Jor linearized transformants are stated.

The dependances for bit rates in different cases are compared. The modes for which
the delivery of the video stream in real time is achieved, are are defined.

Keywords: videoinformation service, encoding of the vector of procession.

BBeaenue

B coBpeMeHHBIX yCJIOBUSX Pa3BUTHUsI PbIHKA BUIEOMH(OPMAIIMOHHBIX YCJIYT
HAOUPAIOT TIOTYJISIPHOCTH TEXHOJIOTHN IOCTABKU BUAECONH(MOPMAIINH C UCTIOJIb30BAHIEM
GecripoBOAHBIX TexHOsoTHil [1]. 3mech Tpebyercst penath podIeMHbIE BOITPOCH, CBSI-
3aHHBIE C TIPEBBINIEHUEM WHTEHCWBHOCTH BUEONOTOKA OTHOCUTEIBHO TIPOITYCKHOM
criocobHOCTH ceTr. [ToaToMy [ist CHUKEHMsT GUTOBOI CKOPOCTH MCIIOIB3YIOTCS TEXHOJIO-
TUU KOMIIPECCUN TIOTOKA Ka/ipoB. OMHON M3 KJIIOUEBBIX COCTABJISIONINX /IS PA3BUTHS
TaKUX TEXHOJIOTHH SIBJISIETCSI TTOBBIIIEHIE CTETIEHH CKaTHsT GA30BBIX KJIPOB C 3a[aHHBIM
YPOBHEM BHECEHUSI UCKAKEHUI, TTO3BOJISIONUM IPOBOAUTH PEKOHCTPYKIUIO BCEM
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TPYIIIbI KaJPOB C 33laHHbIM BU3YaJbHBIM BoctpusitueM [2—4]. [ljs atoro Tpebyercst
pa3BMBATH TTOXOJIbI, GA3UPYIOIINECS HAa KOAMPOBAHUK TPAaHC(HOPMUPOBAHHBIX N300pa-
JKEHWI ¢ BBISIBJIEHEM BEKTOPOB JIBYXKOMITOHEHTHBIX KopTesxkeil. Onuum n3 adderTus-
HBIX TIO/[XOJIOB 3/IECH SIBJISIETCS] TEXHOJIOTHS KOJIMPOBAHUST BEKTOPOB /IBYXKOMIIOHEHTHBIX
KOPTEe)Kell Ha OCHOBE YKPYITHEHHOTO MO3WIIMOHHOTO KoaupoBauus [5; 6]. B cBsi3u ¢
YeM Ueslb UCCAe008AHULL CMAMBYU 3AKTIOUAETCS B CO3[AHUU MeTO/ia BepubuKaIim
TAKOTO KOJIEKA B KOMILJIEKCHYIO CUCTEMY CKATHsI TPAHCHOPMUPOBAHHBIX N300PasKEHHIA.

OcHoBHOIT MaTepuan

PaccMOTprM 0COGEHHOCTH MHTErPAIlii pa3dpaboTaHHOTO KOIOBOTO IIPEICTaBICHNUST
YCEUEeHHOTO BEKTOpa JIBYXKOMIIOHEHTHBIX KOPTEXKell JMHeapu3npoBaHHON TpaHcdop-
MaHTHI B cTanmapT ckarus Ha JPEG mmatdopme. 31ech, ¢ OHON CTOPOHBI, HEOOXOIMMO
YVUUTHIBATD CJIEAYIONIIE OCOOEHHOCTH (DOPMUPOBAHUS CKATOTO MPECTABIEHUS YCEeUeH-
Horo Bektopa /IK.

1) Yceuennsrii Bektop P’ dopMupyercst myTeM MCKIIOUEHUs TIEPBOTO KOPTEXKa,
cojiepsKalliero 3HadeHue HU3Ko4acToTHOW DC-KOMITOHEHTBI M TOCJIETHETO KOPTEXKA,
BKJIIOYAIONIETO B cebs JJIUHY IMOCAeJHEel I[eMOYKU HYJEeBbIX KOMIIOHEHT, T.e.
P ={(£;C5), o (Lai Ca)vos (L3 Cn, )}

2) KonuuecTtBo n . ABYXKOMIIOHEHTHBIX KOPTEXEH SBJIACTCS HEePEMEHHOI
BEJIMYMHOM, 3HaUeHIe KOTOPOH 3apaHee HEM3BECTHO U 3aBUCHUT OT COJIEP;KAHUS CETMEHTa
uzobpaxkenus u daxrtopa f morepu KayectBa B IIpolecce KBaHTU3AIMU KOMIIOHEHT
TpanchopmanThi. D10 3aaercs cenyomeit sapucumoctio: O(f):n . = o(f) = var.

3) 3HavyeHue Kojia M JJIMHA KOAOTPpaMMbI yceueHHOTO BekTopa /[K 3aBucut ot
CTATHCTHYECKUX, CTPYKTYPHBIX CBOMCTB CEIMEHTOB M300PaKEeHMS, PEKIMA KOPPEKIIH
KOMITOHEHT TpaHC(G)OPMaHT B IMPOIlecCce KBAHTU3AIUU.

4) B mportecce KoaupoBaHUs ABYXKOMIIOHEHTHBIX KOPTEXKEN YUIMTBIBAIOTCS 3a-
KOHOMEPHOCTH CTPYKTYPHO-KOMOMHATOPHO MTPUPOJIBI, KOTOPbIE BBISIBJISIIOTCST JIJIsT KOH-
KpeTHO 0OpabaThiBaeMoro gparMeHTa, T.e. 00paboTKa MPOBOIUTCS aaTUBHO K CTPYK-
TYPHBIM CBOWCTBAM JIMHEAPU3UPOBAHHON TpaHchOpMaHThI. 3HaUeHne Koja (hopMupy-
eTcsl Ha OCHOBe JIeKCUKOTpaduu MO3UITMOHHBIX unces. B aToM ciayvae:

— JIJIST BBIYKMCJIEHNS] KOZOBOTO 3HAYeHHUsI He TPeOYeTCsT OCYIIECTBISITh TPeIBapy-
TEJTBHYIO OIEHKY BEPOSITHOCTHO-CTATHUCTHYECKUX XaPaKTEPUCTUK TPaHCHOPMAHTHI M
UCIIOJIb30BaTh TaOJIMIIBI CTATUCTUYECKUX KOJOB;

— KOJIOBbIE CJIOBA HE UCIOJIB3YIOT MPUHITUTT TIPe(UKCHOCTH, KOTOPBI CBOMCTBEHEH
IJIs HEPaBHOMEPHBIX CTATUCTUYECKUX KOJIOB.

5) OrnunrenbHOl cayskeOHON nHbOpMaIeil 1 pa3pabOTaHHOIO KOZOBOIO
npe/cTaBIeHusT yceueHHOTO BekTopa /IK sBisieTcss ABYXKOMITOHEHTHAsI CUCTEMa OC-
HOBaHWUii, (OPMUPYIOIASCS IS JJTUH IIeTI0YeK HYJIEBBIX KOMITOHEHT W 3HAYMMBIX
KOMTIOHEHT.

C apyroii CTOPOHBI, B IIPOLECCe TAKOW MHTErpalii He0OXOMMO YUUThIBATH TPEOO-
BaHUS, IPEAbSBIIEMbIe K CCTEMaM KOMIIPECCUH M300pakeH, a UMEHHO 06eCIIeYnTh
CHIZKeHMe OGUTOBOI CKOPOCTHU CKAaTOrO BUIEOIOTOKA B YCIOBUSX OIPAHUYEHHON CIIOK-
HOCTH TIporiecca 06pabOTKM ¥ KOPPEKIIHMiT YaCTOTHBIX COCTaBJsionuX. /{Jist aToro Tpe-
Oyercst 06eCIeunTh CIIeayIoIee:

1) cxxaTre B peXxrMe OTpaHWYEHHBIX 3HAYeHUH (paKkTopa MOTEPU KadyecTBa,

2) MCKJIIOUEHWEe WCIO0JIb30BAHMUST OMOJHUTENbHBIX CIYKEOHBIX TaHHBIX;
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3) uckIoUeHre HeOOXOAUMOCTH 3HAYUTEHLHOTO YBEJTNIEHUST KOJTMUECTBa Olepa-
I, 3aTpaYMBAEMbIX HA BBITIOJHEHNE YCIOBUN WHTErPAIIMU KOAOBOTO TIPe/ICTaBIEHUS
yceueHHoro Bektopa /[K B cuctemy Kommpeccnu MOTOKA BUIEOKA/IPOB;

4) yCTOWYMBOCTDh KOMOBBIX KOMOWHAIIMI, KOMIIAKTHO TPEACTABIEHHOTO MOTOKA
BUJICOKA/IPOB, K ONIMOKAM B KaHAJe CBSI3U.

Cxema mHTETpaIMy KOJIOBOTO TPEICTABIEHUS] yCEYEHHOTO BEKTOPA /IBYXKOMIIO-
HEHTHBIX KOpTekel B TexHoJiornio cxkatus Ha niatdopme JPEG mpencraBiena Ha
puc. 1.

brnok ynpasnenus u T 1
CUHXpPOHU3aAIUH
T brok tpanchopmupoBanusi | | biok dopmupoBanus na-
CErMEHTOB N300paKEeHUs || paMeTpoB KOMIIPECCUU

Hctounnku nomy-
YeHUs IUPPOBBIX

M300paKeHUI v y
bnok koppekIy KOMIOHEHT

TpaHC(HOPMAHT ITyTeM KBaHTU3ALUU

A 4

monenu YUV

A 4
biok BeIeneHUs JJIMH LIETTOYEK HYJICBBIX KOMITOHCHT

BII0K perucTpanyu JUIMHBI LEnouky | | BJIOK perucTparui 3Ha4uMbIX KOMIIOHEHT
HyJIeH TpanchopMaHT

biok nocTpoeHus BEKTOpa IBYyXKOMITOHEHTHBIX KOPTEKEH ISl THHEAPU3UPO-
BaHHOU TpaHC(POPMAHTHI

v v
B0k cTaTHCTHYeCKOTO KOANPO- bnok mocTpoeHus yceueHHOro BEKTOpa
BaHuss DC-KOMIIOHEHTBI JIBYXKOMITOHECHTHBIX KOPTEXEH

briok ¢popMupoBaHus Koaa ABYXKOMIIOHEHTHOTO KOPTEXka B
JIBYXOCHOBHOM ITO3UITHOHHOM TIPOCTPAHCTBE

v

biok dopmupoBanus koga yceueHHoro Bekropa /IK B yk-
PYIHEHHOM MO3UIIMOHHOM MPOCTPAHCTBE

v

brox ¢hopmMupoBaHus KOJOBOH KOHCTPYKITUU ycedeHHOTo BekTopa JIK

v
bnok unTerpaunu kogorpaMmsl yceueHHOro Bektopa JIK B kooByto
KOHCTPYKIIMIO C’)KAaTOTO MPEICTABICHUS] CETMEHTOB M300payKeHUs
L v
brok dpopmupoBanue KogoBol | briok xoaupoBaHus MAaTPULIBI 3HA-
KOHCTPYKIIMHU CIKATOTO MPECTaB- | KOB KOMITOHEHT TPaHC(HOPMAHTHI
JICHUS CeTMEHTa U300paKeHHS

—>| brok ¢popmuposanus kaapa (0ydep) |

Puc. 1. Cxema uHTerpanuy KOZOBOTO IIPEJCTABICHUS YCEYEHHOTO BEKTOPa /IBYXKOMIIOHEHTHBIX
KOpTeXell B TEXHOJIOTHIO cxkaTust Ha matdopme JPEG
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CornacHo cxeMbl uHTerpaiuu kozgeka s 1atdopmbl JPEG BbeinomHsAIOTCA
crenyiomiyie 6a30BbIe ITAIIbL.

[Tepssiit aran. IlepeBox n3obpaskeHus: TpexiBerHoil Moxean RGB B 1Beropas-
HocTHOe mpocTpancTBo YUV 6e3 norepu MHOOPMAIWIHL.

B artom cnyuae B kayecTBe (popMara IIBETOBOTO TIPE/CTABJIEHUS HMCIIOJIb3YETCS
PeKUM 00ecTieueHNsT BBICOKOTO KauecTBa BUAEOCIIEH. JTO MPe/IoaraeT HCIoIb30BaHue
dopmarta 4:2:2 — ropusonTtansbhbie pasmepnl MaTpuil U u V BaBoe MeHbIlle pazmepa
MaTpuilbl Y, a BepTUKaJIbHbIE Pa3Mepbl OJMHAKOBBL Torza CTPyKTypa MakpoOJoKa
OyIeT HeOIHOPOIHON M OYyAeT COCTOSTh M3 BOCBMH OJIOKOB, BKJIIOYAs: YeThipe OJI0Ka
SIPKOCTH 1 4eThipe Osioka nBetHocTH (110 1Ba 60ka U 1 V) B CJeAyIoImeM MOpsiIKe:
Y1;Y2; Y3; Y4, U1, V1, U2; V2.

Bropoii aTan cBsizaH ¢ TepeBOIOM M3 TTPOCTPAHCTBEHHO-BPEMEHHOTO TPe/ICTaB-
JIEHUSI CETMEHTOB B YaCTOTHO-CIEKTpajibHOE /[[J11 3TOTO BBITIOTHSETCS AUCKPETHOE
KOCHHYCHOE TIpeo0pa3oBaHne CETMEHTOB M300PasKEHNSI.

Tpetnii aTarn 3akatoyaeTcss B IPOBEJACHUN KOPPEKIIUY KOMIIOHEHT TpaHC(hHOPMaHT
B COOTBETCTBUU € (haKTOPOM TIOTEPH KAuecTBa.

CyTp derBepToro 6a3oBOTo dTala COCTOUT B TOJIYYEHUH JMHEAPU3UPOBAHHOTO
Mpe/icTaBIeHns TPAHC(OPMAHTHI € TOCJIEAYIONUM BBIZIEIEHEM BEKTOPA JIBYXKOMIIO-
HEHTHBIX KopTexxeil. KopupoBanue Hu3ko4acToTHON DC-KOMIIOHEHTHI TPOBOAUTCS HA
mATOM 3Tare Tpoiecca oOpabotku. HuskowacToTHast KOMIOHEHTa oOpabaTbiBaeTCst
OTIeIbHO OT ocTambHbIX AC-KoMIOHEHT TpaHcdopMmaHThl. JaHHast 0OpaboTKa MPOBO-
JIUTCS C y4eTOM HE3HAUUTEJbHOTO U3MEHEHUsT KOTePEHTHOCTU MEXK/y COCeTHUMU Cer-
MEHTaMHU H300pasKeHUsL.

PaccmoTpum Terepb GJIOK 9TANOB, CBSI3aHHBIX ¢ MHTErpalfeil KoJeKa J1Jist yCeueH-
HOTO BEKTOpa JIBYXKOMIIOHEHTHBIX KOpTexkei. JJaHHbINi OJIOK SIBJISIETCST OCHOBHBIM JIJIsI
KOAUPOBaHMS TPAaHC(HOPMHUPOBAHHBIX CETMEHTOB B 4aCTOTHO-CIIEKTPAIbHON 06JacTh
Ha OCHOBE YCTPaHEHUs! ICUXOBU3YAJIbHOM, CTPYKTYPHON M CTaTHCTUYECKOIT N30BITOU-
HOCTEH.

JIJ1st ICKJTIOYeHNs ciydaeB, Korjaa (hopMHUPYeTCst KOAoBast H30bITOYHOCTh M IJINHA
KOJOTPaMMBbI ycedeHHOTO BekTopa /K TipeBbIlmaer [IMHy MAlIMHHOTO CJIOBa, nped-
Jlazaemcsi BBOIUTH OIPAaHUYEHMST HA MAaKCUMAJTbHYIO JIVIMHY KOJIOTpaMMBbI. B pe3ymbTaTe
Yero MOryT 0OpPa3oBbIBAThCST HECKOJIBKO W' KomorpamMM, BKJIIOUYAst OIHY MJIH HECKOJIBKO
KOJIOTPAMM 3aJIaHHOU JIJIMHBI VmIX U OJIHY KOJIOTPaMMYy IepeMEeHHON JJTUHbI V(P')\p.
3nech ¥ — KOJMYECTBO KOJIOTPAMM, KOTOpPbIE 0OPA3yrOTCs JIJisl YCEYEHHOTO BEKTOpa
JK. Taxoit MpPUHIMI MOCTPOEHMS KOAOTpaMM OyaeM Has3biBaTh (HOPMHUPOBAHNE
HEPaBHOMEPHBIX KOJIOTPAMM C OTPaHWYEHUEM Ha MaKCUMaJIbHOE 3HaUeHHe B YCJIOBUSIX
HEOTIPEITIEHHOCTH JIJTMHBI TIOCIeIHEN 1eNOYKHU HyJIeBbIX KoMIIOHeHT JI'T u nepeMeHHOI
JIJTUHBI BEKTOPA /IBYXKOMITOHEHTHBIX KOPTEXKeH.

Takoil MPUHIKIT KOZ000Pa30BaHK MIPELYyCMATPUBAET MCIOIb30BAHUE CITYKEOHOI
nHbopMalmu, obecrednBaoIleil B IMPoIecce AeKOANPOBAHMS OIPeIe/ICHIS KOJNYeCTBa

KOJOTpaMM M JIJIMHY HEePaBHOMEPHOU KOMZOTpaMMbl. 3/ech HEOOXOAMMOIA
nHopMalreil ABJISETCS 3HaAYeHUEe KOJNYecTBa n . KOPTEKEil.

PaccMOTpuM TIpoliece BBIUMCIIEHUS KOAOBOW cocrasisiomein E(A), s
OTOOPAHHOTO MEPEMEHHOTO KOJMYECTBA JIBYXKOMITOHEHTHBIX KOpTexkeid. B Hp%uecce
KOJMPOBAHUST YKPYIHEHHBIX IMO3UIMOHHBIX YMCEJ YYUTBIBAETCS JABYXYPOBHEBbI
IPUHIMIT 00pabOTKH.



Cy4acHa cneuianbHa TexHika N2 1(36), 2014

Ha nepBom ypoBHe KomupoBaHus ycedeHHBIX BeKTOpoB /K mpoBoautcsa dopmu-
poBaHue OMaIMYeCKUX KOJOB JJISI OTAEJbHBIX JBYXKOMIIOHEHTHBIX KOPTEKEil @((12),
T.e. E(O® ((12)) = (L A(C)+cC,)- TTocme yero mpoBoauTCsS pactpesiesienne KOJMIeCTBA
KOZOB OMaanmdecKux uucesa (IBYXKOMIIOHEHTHBIX KOpPTexXeil) mis (GopMUpOBaHUs
KOZOBBIX cocrasisaiomux E(A), u ¢opMmMupoBanne cOOTBETCTBYIOIINX KOZOTPAMM
G(P')w. B atom ciryuae ecim Ha OL-M luare BBIIOJIHSIETCS HEPaBEHCTBO:

[F0g,A(£)-2(c)- W™D+l < Vo, (1)

TO TEKylllee 3HaAYCHUE E(A)a I Y -iI KOIOBOM COCTaBJIAIONICH OIpPeJessseTcs 110

caemytoteit (opmyJie:

a-1
E(A),=E@©)-W(A™)+ Y E@P)W(AD). (2)
y=2
a-1
31ech Z E(O 52) ) W(A(Y)) — 3Ha4YeHHe KOJOBOH COCTaBJISIONIEH, MTOJTyUYEeHHON

y=2
— 3HauyeHHE KOJOBOW COCTABJIAIOIIEH C y4eTOM
OMaIMYeCKOTO YUCJIA.

mast (o0 —1) wopresxeit; E(A)
nobasjenust oL -ro Koga E (O &2?)
Ecan Ha O -M mare HepaBeHCTBO (1) He BBINOJHSIETCS, TO IPOIEcC 0TOOpa
KOJIMYeCTBA KOPTEsKeH 1 BBIYUCIICHNUST KOIOBOH COCTABJISTIONIEN CYMTACTCST 3aKOHUYEHHBIM.
B pesysbrare yero kommdectBo Koprexein st W-it KomoBoii cocraBistiomieii Oyaer

paBHO Vv, = 0O —1, a COOTBETCTBYIOIIEE 3HAYEHUE BEJIUYUHDI E(A)VW OIIpe/IeTIACTC
KaK:
S Eo® )
E(A),, = E(A)H:ZZE(@y YW (A 3)
'Y:

\%
Ecsin BbITIOSTHSIETCS HEPABEHCTBO (OHFZVi) > (r1KpT —2), TO KOJIMYECTBO He
&=1
006paboTaHHBIX KOPTEKEH OTCYTCTBYET, a 3HAYeHUEe KOJOBOW COCTABJISIONIEN Orpejie-
agerca no dpopmyae (3) ana y =Y
Jlns BapmaHTa, KOT/Ia OJIHOBPEMEHHO BBIIOJHAIOTCS CJie/lyfolie HepaBeHCTBa:

"
[fogzk(é)-k(c)-W(afl)]+1 < Vg 4 Zvé < (thT —2), To o -ii koprex (Koz
&=1
OMaIMYecKOro 4mcia) Apiasgercs 1epsbiM snemenToB (Y +1)-ro KomoBoro sHauyeHus.
CoorsercTBeHHO, 3/1€Ch CTpOKTCs HOBast Koporpamma G (P'),, ;.
Koxuposanue, s3amannoe Boipaxkenusamu (1)—(3), obecnednBaer 6e3 mnorepu
uHbopmMalu 1 6e3 BHeCEHUST KOJIOBON M30BITOYHOCTH (hOPMUPOBAHNE KOMOBBIX COCTAB-
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JITIOMIMX JIJIsT ycedyeHHbIX BeKTOpoB [IK B yc/iOBUSIX ABYXypOBHEBOI 00pabOTKU 1
MOCTPOEHUE KOJOIPaMM 110 KOMOMHMPOBAHHOMY IIPUHIIMITY.

B pesyibTare pekyppeHTHO 06paboTKK (hOPMHUPYETCS MOCAE0BATENBHOCTD KO-
noB st YIIU B pexxume MOCTPOEHHST KOAOTPAMM M0 KOMOMHHUPOBAHHOMY IPHH-
HUIy ¢ OrpaHMYEeHMEM Ha MaKCUMaJbHOE 3HaYyeHue paBHOoe V ., T.e.
{E(A)y - E(A)y s s E(A)yy_ys E(A)yy 3. Snech E(A), - snavenue xoma nis1 Y -id
COCTaBJISIONIEN Yh‘L uMerolel IVINHY PaBHYIO Vy - v

Jmna VC KOJIOBOU KOHCTPYKIIMM C5KATOTO MIPE/ICTaBIeHUS CErMEHTA OIpelessieTCs
10 CJefyolleMy COOTHOIIEHUIO:

Ve = V(P eomp + V(Npr) +V(A) + V() + Vpe + Vi, (4)

KpT

e V(P')comp — mmina mH(OPMAMOHHOI YaCTH KOZOTPAMMbI CKATOTO IIPE/CTaBIIe-
HUSL YCEUCHHOTO BEKTOpA ABYXKOMIOHeHTHbIX Koprexeif; V(Ng,,) — wmna xoxa,
cozepskariero HHGOPMaIMo 0 KOJINYeCTBe KOpTeskeil 00pa3oBaHHbBIX JIIst JIMHEAPU3H-
posannoii Tpancdopmantsr; V(LX) — konmyecTBo GUT Ha IIpeCTaBIeHHE OCHOBAHMIA
A(?) u\(c) xommonent koprexa; V(f) — KomdyecTBo OUT HA PECTABIEHNE SHAYECHHS]
dakropa f morepu kavectsa; V. — JIMHA CTAaTUCTUYECKOTO KOJA HU3KOYACTOTHOI
DC-xoMmmonenTsr,; VM3 — c)KaToe IpejicTaB/ieHre MaTPHUIlbl 3HAKOB.

Coorsercrsenno, pauna V(P')com, nHbOpMaunonnoi vactu KOoROBOH
KOHCTPYKIIUU C/KATOTO TPEACTABJICHHUS YCEYEHHOTO BEKTOPa JABYXKOMITOHEHTHBIX
xopreskeit onpenensiercst Kak V(P')gomy = (¥ =1)- Vi + V(P')y (6ur).

Ha puc. 2 cTposTCs 3aBHCHMOCTH BEJTMYMHBI V_ OT CTeNeHN HACHITEeHHOCTH
uzobpaxennii n pexnma obecnedenuss [IOCIII, a umenno 25< 8 <55 xb.

Onenka 6uTOBOII ckopocTu V_  HPOBOAUTCSA IS Pa3paboTAaHHOTO METO/a
komripeccnu (KB/IK) u metona cxkatust Ha ocHoBe JPEG texnosornu. Mcnonb3yores
yCpeJHEHHbIE OIEHKKM Ha OAWH 0a30BbIH KaJp IOTOKAa HACBINIEHHBIX AeTaJsIMU
n306pakeHnil Takux hopmaros, kKak: HD kadecTBa ¢ IpOCTPaHCTBEHHBIM Pa3pelieHreM
1280x720 u SD kavectBa ¢ mpocTpaHCcTBeHHBbIM pazpemnieHueM 640x480.

t V., Mour

12 4

10 +

—e&— SD (JPEG) - -® - SD (KB[JK) ————HD (JPEG) === HD (KB,ElK)‘

Puc. 2. T'paduku 3aBucuMoctu 6uToBoii ckopocty Kajapa ot ITOCII misa pasHoro
MIPOCTPAHCTBEHHOTO Pa3pelieHust
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[IpeacTaBieHHBIN Ha PUC. 2 CPAaBHUTEIbHBIN aHAIN3 OUTOBOI CKOPOCTH B CJIydae
06paboTKM 6a30BBIX KaPOB MOTOKA HACBIIIEHHBIX H300PasKEHIIT TI03BOJISIET 3aKIIOUYNTh,
4TO JIs paspaboTaHHOro MeToja obecrednBaercss BoIUTPbI s yposasa ITOCII or
25 mo 55 nb B cpexnem ot 18 % — mist Bbicokux 3navenuit [IOCHI (55 n1b), u 23 %
mist cpenaux yposueit [TOCIII (33 nb). [lust nuskux yposueit [TOCI (25 1b) na-
6JI01aeTCsT BhIpaBHUBaHME OMTOBBIX CKOPOCTEH CKAThIX IIOTOKOB JJISI CPAaBHUBAEMbIX
TEXHOJIOTHU.

BoiBoapbl

1. Paspaboran MeTo/1 GOPMUPOBAHUST KOMITAKTHOTO TIPEICTABIECHIS] CETMEHTHPO-
BaHHBIX M300pakeHMiT Ha OCHOBE BBISIBJICHHE BEKTOPA JBYXKOMIOHEHTHBIX KOPTEKEHt
1711 TMHEAPU3UPOBAHHBIX TPaHCHOPMAHT. B yc1oBusAX, KOr/ia KOJIM4ecTBO JIBYXKOMIIO-
HEHTHBIX KOpTeXel sBJISIeTCSI NepeMeHHON 3apaHee HEeU3BECTHOW BEJIUYMHOU U
3aBUCSIIEH B O0TIEM CITyUae OT COMEPKAHUS CETMEHTA M300paskeHnst 1 (haKTopa TOTePH
KauecTBa B ITPoOIlecce KBAHTU3AIMN KOMIIOHEHT TPaHC(OPMAHTHI; KOJIOBOE 3HAUYEHUE U
JJTMHA KOIOTPAMMBI JIJIsI YCEYEHHOTO BEKTOPA JIBYXKOMITOHEHTHBIX KOPTeKel 3aBUCUT
OT CTaTUCTHYECKUX, CTPYKTYPHBIX CBOMCTB CErMEHTOB M300PaKEHUS 1 PEKIMA KOPPEK-
1M KOMIIOHEHT TpaHC(OpPMaHT B TIpollecce KBaHTU3AIINH.

2. B ciry4ae HaImuust TeIEKOMMYHHUKAIIMOHHOM CETH € ITPOITYCKHOM CIIOCOOHOCTHIO
Ha yposHe 10 MOwuT/C momycKaeTcs ¢ ucmosb3oBanreM paspaborantoro metoga KB/IK
nepe/aya B peasbHOM BpeMeHu BujeonoToka HD kauecTBa ¢ BBICOKMM KauecTBOM
(TTOCII na yposHe 55 n1bB), a 17151 MPOIYCKHO# CIIOCOGHOCTH Ha ypoBHE 2 MoOuT/C —
¢ pocrarounbiM KadecTBOM (IIOCII na yposue 33 n1b). B cayuae nammuus Ttee-
KOMMYHUKAIIMOHHOI CETH C MPOITYCKHON CIIOCOOHOCTBIO Ha ypoBHe 2 MoOwuT/C momycka-
eTcst ¢ ucnosib3oBanueM paspaborantoro meroga KB/IK nepenaua B peasibHOM BpeMeHH
BUIeonioTOKa SD KauecTBa ¢ XOponmM KadecTBOM BudyasnbHoro Boctpustus (IIOCII
Ha ypoBHe 50 —45 nB), a mas mpomnyckHoi croco6HocTr Ha ypoBHe 512 Kéut/c ¢
nocraroudbiM KadectBoM (IIOCIII na yposue 33 nb).
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