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METOJIOJIOI US1 OIEHKHN 3A TIEP KK
HA OBPABOTKY BA3OBBIX KAJIPOB
BUJIEOIIOTOKA J1JIs1
HHO®OKOMMYHUKAIIMOHHBIX
TEXHOJIOI' Ui

bAPAHHUK B.B., OTMAH LIA/U O.1O.,
CTACEB C.1O., MYCHUEHKO A.IlL

IToka3bIBaeTCst aKTyalIbHOCTh BOIIPOCOB, CBSI3aHHBIX C IIOBBI-
HICHUEM KadecTBa MPEIOCTABICHUS BHICOMH(POPMAIHOH-
HBIX YCIYT C HUCIOJIb30BaHUEM HH()OKOMMYHHKAIMOHHBIX
TexHosoruid. OOOCHOBBIBACTCS HEOOXOJUMOCTh COBEPIIICH-
CTBOBAHHS TEXHOJOTUH KOIUPOBAHUS BUICOMOTOKA.
CTpOUTCSI METO/I OLICHKH aITOPUTMUYECKON CIIOKHOCTH IS
MeTona 00paboTKH 0a30BBIX KaIpOB HA OCHOBE JHATOHAIb-
HO-HEPAaBHOMEPHOTO MO3HWIMOHHOTO KOIMPOBAHHS TPAHC-
(dbopMaHT B HepaBHOBeCHOM 0Oa3uce ocHoBaHMi. [Toka3biBa-
€TCsI, YTO CIIOKHOCTh aNTOPUTMUYECKOI pean3anun paspa-
0OTaHHOTO MeTOoAa CKaTHsl 0a30BBIX KaApPOB HAXOAUTCS B
JIMHEWHON 3aBUCHMOCTH OT pa3Mepa Kajpa MU B OCHOBHOM
OmpeessieTcsl KOJIMYECTBOM OIepaliii Ha BBIIIOJIHEHUE JBY-
MEPHOTO KOCHHYCHOTO MpeoOpa3oBaHusl.

KutoueBble cjioBa: KOOAMPOBAaHUE BUIACOIIOTOKA, CKATHUEC Oa-
30BbIX KaJApOB, AHWAroHaJlbHO-HECPABHOMCEPHOC MNO3UIUOH-
HOC KOIUPOBAHHUE.

BBenenune

[NoBblIEHHE Kau€CTBA BUIEOCEPBUCA SIBIAETCS HEOTHEM-
JIEMBIM TPeOOBaHHEM Pa3BUTHS COBPEMEHHBIX HH(OpMa-
LIMOHHBIX TexHoJoru [1]. 3aech nompazymeBaeTcs Kak
HCIIONIb30BaHUE OOJIee MIPOM3BOIUTENBHEBIX CETEeH Tepe-
Jlaud TAHHBIX, TaK U MHTETrpamnus HOBBIX TEXHOJIOTUH
KoaupoBaHus Buaeomnoroka [2 — 4]. Co3nanue Takmx
METO/IOB, HATIPABJICHHBIX Ha CHI)KEHIE HHTCHCUBHOCTH
BHJICOTIOTOKA U COKPAIIICHUE 3a/ICPXKKHU HA ero 00paboT-
Ky, GOpMHUpYyeT aKTyaJIbHyI0 00NacTh HAyYHBIX U TIPH-
KJIaIHBIX MCCIIeI0BATEeIbCKUX 3a1au.

OnHUM U3 IePCIIEKTUBHBIX METO/I0B KOJUPOBAHHUS IOTO-
Ka SIBIICTCS METOJ] KOMIPECCHU 0a30BBIX KAaIpOB Ha
OCHOBE JIMarOHaJbHO-HEPABHOMEPHOTO TIO3UIIHOHHOTO
KoaupoBanus Tpanchopmant. [Ipu 3ToOM HeToCTaTOUHOE
BHUMaHUe ObUIO YACICHO OIICHKE 3a/IepiKeK Ha 00padoT-
Ky KaapoB. B To e Bpems 3amepikka Ha oOpabOTKy
(hopMHpyeT CyMMapHYIO COCTaBJISIONIYI0 CKBO3HOM 3a-
JEPXKKH 10 JOCTABKE BUACOMH(OPMAIMK U BIHUSIET Ha
MHTEHCUBHOCTH KOMIIAKTHO-IIPEICTABICHHOTO BUICOTIO-
toka. [Toaromy yenw ucciedoeanuii COCTOUT B pa3pador-
K€ COOTBETCTBYIOIIETO METO/Ia JIJIsSI OLICHKH 33]IePIKKHU Ha
00paboTKy 0a30BBIX KaJIpOB.
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OTanYuTeabHbIE 3TANbI Me€TOo/la KOJUPOBAHUSA
0a30BbIX KaJIpoB

bazoBbie kanpbl 00pabaThHIBAIOTCS ¢ UCIOJIB30BAHUEM
MetonoB Ha JPEG coBmectumoli iatdopme [4 — 6].
OTIMYUTENEHBIE ATATIB METO 1 IX KOTUPOBAHHSI 3aKITI0-
YaroTcA B CIEAYIOIIEM:

1) Mo3UIIMOHHBIE YKCIa CTPOSTCS Ha Oa3e HepaBHOMED-
HBIX AMaroHaieil TpaHC(OPMAaHTHL;

2) OCHOBaAHMS 3JIEMEHTOB JIaroHanei ONPEACIIAOTCA KaK
SHAaYCHUA TMHaAMUYCCKUX JUalla30OHOB HaA OCHOBE HEpaB-
HOMCPHO-AHUAaroHaJbHOI'O METOAa BEIABJIICHUA

3) mepBas ¥ MOCIETHSS JUATOHAIH HUCKITIOYAIOTCS W3
6a3zuca ocHoBanuit H/IT gricen u oOpabaThIBAIOTCS OT-
JIeTIBHO.

KoaupoBanue nuaroHaibHbIX HEPaBHOMEPHBIX O3ULIU-
OHHBIX YHCEJ OPraHU3YETCS Ha OCHOBE CIIEAYIOIIUX
BBIPAKECHHIA:
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OneHka 3a1ep:KKH Ha 00pabdoTKy 0a30BBIX
KaJpOB BHAEONMOTOKA

N HTEHCUBHOCTH BUJIEOIIOTOKA ONPEAEIISIETCS HE TOJIb-
KO KOJMYECTBOM OWT Ha CXKaTO€ IIPEICTABICHHE 110~
TOKa KaJIpOB, HO U BPEMEHHBIMH 3a/I€p>KKaMU t Ha UX
00paboTky. Takue 3aepKKU BXOAST B COCTaB CyM-
MapHOTO BPEMEHH JA0CTaBKHU BUJEOINIOTOKA U, CIIEI0-
BaTEJNbHO, BIUIIOT HA OCHOBHYIO XapaKTEPUCTUKY 3~
(eKTUBHOCTH (HYHKIIMOHUPOBAHUSA MH(HOKOMMYHHKA-
LHOHHBIX CUCTEM — ONEpPAaTUBHOCTH JOCTABKU JaH-
HBIX. [1OCKONBKY BHIIEOMOTOK MPEACTABISIET COOO0M
II0CJIEJOBATENbHOCTh KaJAPOB Pa3IMYHbIX TUIIOB, OT-
HOCHUTENBHO 00pabOTKH KOTOPBIX IPEIbABISAIOTCS pas3-
TUYHBIE TpeOOBaHUS, TO BpEMEHHBIE 3a€PKKH B TI0-
TOKe OyIyT pacnpenensaTbcs HepaBHOMepHO. Ha 00-
paboTky kanpoB P-tuna u B-tuma tpebyeTcs 3aTpa-
TUTHh MEHbIIIEE KOJIUYECTBO ONEpaIuil, uem I Kaa-
poB I-tuma. 910 00yCIIOBIEHO CNEIYIOUIUMHU IPUYHU-
HaMu:

1) cokpameHnemM KOIU9ecTBa KOMIIOHEHT IBETOPA3-
HOCTHBIX IIBETOBBIX COCTABJISIONINX B MaKpOOIOKax;
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2) yBeIMYEHUEM KOJIMYECTBA OTOPACHIBAEMBIX KOMIIO-
HEHT TPaHC(OPMAaHT, COOTBETCTBYIOIINX BEICOKOYACTOT-
HOM COCTaBJISIIONICH CIEKTpa.

Hao6opor, a51s1 6a30BbIX KaIPOB CYIIECTBYET HEOOXOIH-
MOCTh O0ECTIeUeHHs BBICOKOTO KAa4eCTBa PEKOHCTPYK-
UK. OTO TPeOYET MPOBOIUTH KX 00Pa0OTKY C COXpaHEHH-
€M MakcuMaJbHO nHpopmauuu. [loaTomy Bpems obpa-
00TKH OyIeT pacrpeiesicHO MO KaJapaM BHACONOTOKa
HEpaBHOMEPHO.

T
PaccMoTpuM cyMMapHyIO BPEMEHHYIO 3a/ICPIKKY t(GéP
JUTS TPYIIIBI KaJpoB. JJis cTaHAapTH3UPOBAHHO TEXHO-
r .
soruu 00paboOTKH BpeMsI t((}g)P OLIGHUBAETCS Kak:

(r) _
tGOP = tI + tP +tB .
rae ty,tp,tg — BPEMEHHBIE 3aJEPXKKH Ha 00pabOTKY
COOTBETCTBEHHO KaJipoB [-tumna, P-tumna u B-tuna.

Bennuuna t’((}gp npu 00paboTKe 6a30BOT0 Ka/Ipa CO3/1aH-

HOT'O METO/Ia Ha OCHOBE JINarOHaJIbHO-HEPAaBHOMEPHOTO
nosutinonHoro (JHIT) kogupoBaHus OIeHWBAETCS IO
dbopmyne

D, =]+ tp +tg,
e t] — BpeMEHHBIE 3aJIEPKKU HAa 00paboTKy Kaapos I-

THIIa HA OCHOBE pa3pabOTaHHOT'O METO/IA C UCIIOJIb30Ba-
nuem JJHII konupoBanus.

COOTBETCTBEHHO /151 OIIEHKH BPEMEHHOM COCTABISFOLICH
t] HEOOXOAMMO OIEHHTH KOJNMYECTBO (] OIepanuii Ha
00paboTky kanpa [-Tuma.

Jlns pa3paboTaHHOTO MeToJia TEPBBIM 3Tam CBsA3aH C
BBINIOJIHEHUEM JByMEPHOT'O IUCKPETHOTO KOCUHYCHOTO
npeobpa3zoBaHus pparMeHTa 6a30BoOro Kajapa pazMepom

N X N1 HIEMEHTOB. ITO TPEOYET BHITOIHEHHS N> (ogzn2

2

onepayuti ymHoxNCeHus u n> log,n” onepayuii crodice-

HUA.

BTOpOﬁ 9Tam COCTOUT B KBAHTU3AlIUU TpaHC(l)OpMaHTI:I

2

JKITI. 3nech 3aTpauuBaercs n- onepayuii OejieHusl.

[Mocnemyromue 3Tarbl CBSI3aHBI C IPOBEICHUEM JIHATO-
HaJbHO-HEPABHOMEPHOTO TO3UIIMOHHOTO KOJAUPOBAHUS
KBaHTH3UPOBAHHBIX TpaHC(HOpPMAHT.

Taxoii mporiecc 00pabOTKH TPaHCHOPMAHTHI PACKIIAIbI-
BAETCsI Ha CIIC/IYIOIIE COCTABIISIOIINE:

1. TTocTpoeHre HEPaBHOBECHOTO HEPABHOMEPHO-[HATO-
HaJIBHOTO TIO3UIIUOHHOTO 0a3uca )’ OCHOBaHHIA, HA YTO

TpeGyercs 3atpatuth (n’ —2) onepayuii cpasnenus.

!

2. ®opMHpPOBaHHE KOJOBOTO 3HaUeHus E ¢ ¢ JUIs ua-

Wil (3]
roHaned Y ~ TpaHchOpMaHTHL. 37ech Ha OnpeaeIcHne

’

KOJIOBOTO 3HAYeHUs E gng AU & -it nuaronanu Tpedy-

€TCsI BBIITOJHUTD CIICAYIOIICE KOJINYECTBO onepaunﬁ:

— (ng —1) -y omepanuio yMHOKEHHs [UIsl OLPEENECHNUS

ng —t-1
BECOBBIX K03((HUIIMEHTOB d’g E ;

— (ng —1) -y onepauuio cioxeHus 115 BEIYUCIICHUS CIa-

TaeMBIX KOJOBOTO BhIpaxkeHwus (1).
Bcero Ha Bcro TpaHcopMaHTy He00X0uMO OyieT 3aTpa-

n2-2 )
THUTbH KOJIMYECTBO ONEPALINH, pABHOE: Z (ng - =n"-2

oTepaluii CII0KEHUA M (n” —2) ONEpalyii yMHOKEHHSL.

3. O6pazoBaHHE KOIOTpaMM Vg TSI KOZIOBBIX 3HAYEHUH
JMaroHajgeil TpeOyeT MOMOJHUTEIBHOTO BBITOJTHEHUS
(2n-3) onmeparuii yMHOKEHHUA U (2n—3) omeparui ais
OTIPEJICIICHHST KOJTMYECTBA Pa3psIIOB KOJIOTPAMM.

CyMMapHOe KOJIMUECTBO OIepaLyii [0 TUIIaM Ha BbINOJI-
nenue JJHI1 konupoBaHus TpaHCOPMaHT IPECTABICHO
B TabOm. 1.

[Mocnexnuii atan 06padoTku TpaHcHoOpMaHTHI CBA3AH C
TaOJUYHBIM KOJWPOBAHUEM HU3KOYAacTOTHOU DC-KOM-
noHeHTHI. [TocTpoeHne CTaTUCTHYECKOT'0 KOJTOBOTO OIIH-
canus 111 DC KOMITIOHEHTHI CBSI3aHO C TAKUMH 3aTpaTaMu
KOJIMYECTBA TUTIOBBIX OTIEPAITHil:

— Ha BBIYHUCJICHUEC 3HAYCHUSA PAa3HOCTHU HCO6X0,E[I/IMO 3aT-
PaTUTL OAHY ONICPAIIO BEIYUTAHUS

— Ha (OpPMHUpPOBaHNE OCHOBHOT'O KOJIa HEOOXOIMMO BEI-
TIOJTHUTB OJIHY OTIEPAIMI0 CPABHEHUS CO CTaHIAPTHBIMHU
KOJIaMU JJ151 HI3KOYaCTOTHBIX KOMITOHEHT, XPaHSAIINXCA B
CIeLMaJIbHBIX Ta0I1LAX;

Tabmuma 1
KomuuectBo Tunosbix onepauuil Ha JHIT xonupoBaHue TpaHChOPMaHThI
Bun onepanuu CpaBuennsi | YmHoxeHus/nenennst | CrokeHHe/BbIUUTAHHE

IMoctpoenne 6azuca OCHOBaHUIA (n?-2) - -
DopMUPOBAaHUE KOJOBBIX 3HAYCHUN I 2 D)
BCEX AMAroHaiei TpaHC(HOPMAHTHI ) (n”-2) (n”-2)
KonooGpa3oBanue - (2n-3) -
Beero (n?-2) (n%+2n-5) (n%-2)
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— Ha ONPEJIEIICHHE JIOTIOTHUTEIILHOTO KOJIa, TPH YCJIOBUH
OTPHUIATENFHOTO 3HAUEHUS pa3HOCTH coceqHuX DC-KoM-
MOHEHT, HE00XO0IMMO 3aTPATUTh OJJHY OTICPAITHIO BEIUYUTA-
HUSL.

OTcrona cyMMapHOe KOJMYECTBO THUIIOBBIX OMEpalui,
KOTOpBIE HEOOXOIMMO 3aTPaTHTh HA CTATHCTHYECKYIO
00pabotky DC-xoMnoHeHThl, OyaeT BKIIIOYATh 08¢ one-
payuu 8blYUmManus I 0OHY ONepayuro CpagHeHusl.

CyMMapHBbIe KOJIMYeCTBA TUTIOBBIX OTIEpalnii, He0OX0a1-
MbIe Ha 00paboTKy (parMeHTa 6a30BOro Kajpa, IpuBe-
JIeHEl B TaOIL. 2.

KonnyecTBo q] omepanuii ¢ y4eToM HX TUIIOB, KOTOPOE
HE00X0MMO 3aTpaTHTh Ha 00paboTKy Bcero 6a3oBOro
KaJipa Ha OCHOBE pa3pabOTaHHOTO METO 1A, IPEICTABICHO
B TaOm. 3.

3Mech YUUTHIBACTCS, YTO KOJMYECTBO (PParMeHTOB s
6asoBoro kajpa, pasmepoM M xN »sieMeHTOB OymeT

paBHO (M xN/nz) .

AHanM3 TaHHBIX B Ta0J1. 3 TI03BOJISIET 3aKIIOYHUTD CIISTY-
fo1Iee:

a) CIIOKHOCTPH aJTOPUTMHUYECKOH peann3annu pa3pabo-
TAHHOT'O METOoJa CKaTusl 0a30BbIX KaJpOB HAXOAUTCS B
JMHENHON 3aBUCUMOCTH OT pa3MepoB Kajapa, M xN ;

0) OCHOBHOE KOJIMIECTBO OTICPAIIH, T.€. OCHOBHAS CIIOXK-
HOCTh JITOPUTMUYECKON peaju3aluu, IPUXOAUTCS Ha
BBITIOJIHEHHE TBYMEPHOTO KOCHHYCHOTO IpeoOpa3zoBa-
Hus. Tak, i n=_8 ynenbHbIe 3aTpaThl KOJIMYECTBA OTle-
panuii Ha TpaHcopMupoBanue qocTUraroT 80 %;

B) KOJIMYECTBO OIEpalliii TUIA YMHOXKEHUE/IeTIeHnEe He

npeBbImaroT 50 % oT 001Iero KoJMYecTBa oneparyii Ha
00paboTKy;

I') KOJIMYECTBO OMNEpaluii A CO3JaHHOI'O METOAa Ha
ocHoBe JI[TH koaupoBanus TpaHCHOPMAHT OTHOCHTEIb-
Ho TexHonoruu JPEG, ucrone3yroieii cratuyeckue Tad-
JIUIIBI KOJIOB, OyJeT MeHbIe B cpenHeM Ha 10 %.

KonnyecTBo OCHOBHBIX omepaiuii Ass coxaTust u3o0pa-
’KCHUS Ha OCHOBAHUH CYIIECTBYIOIINX METOAOB B (op-
marax JPEG, u JPEG2000 npuBeieno B a0 4 u 5. s

cnyqast JPEG pasmep cermenTa paBeH n’.

JlaHHble, mpeacTaBieHHbIe B Taba. 3 — 5, MO3BOJAIOT
CPaBHUTh CIIOKHOCTb aJIOPUTMHUYECKON peau3aluu
10 KOJIMYECTBY TUIIOBEIX OIlepanuii Ajs pazpaboTaHHO-
r'o MeToJia KOAUPOBaHUS 0a30BbIX KaJIpOB OTHOCUTEIb-
HO CTaHJIapTU3UPOBAHHBIX TexHomoTHil HAa JPEG-Tumat-

dbopme.

B cnydae o6paboTku 0a30BBIX KaJpOB, HACBIIICHHBIX
JACTAIIMU U CLICHAMU B PEXUME O6CCHC‘IGHI/I$I BBICOKOI'O
KayecTBa MX PEKOHCTPYKIHMU HAa OCHOBE CO3AaHHOTO
Merona ¢ ucnoaszoBanueM JIHII kogupoBanus TpaHc-
(OpMaHT, BBIBICHO, YTO OTHOCHTECIHFHO TEXHOJOTHH
JPEG,, oGecieunBaeTcs COKpalieHue:

— KOJINYECTBA THUITOBBIX OTIEPALHil IPOU3BEICHUS MHHH-
MyM Ha 53 %;

— KOJIMYECTBA TUTIOBBIX ONIEPALHH CIIOKEHHUS/ BEIYUTAHHS
MUHUMYM Ha 75%.

[Ipu sToM B oTnmuune ot crangaptusupoBanHbeix JPEG
TEXHOJIOTUH 00pabOTKH 0a30BBIX KAJAPOB Ui pa3pado-
TaHHOTO METO/Ia BCE BBITIOJTHSEMBbIC OTIEPAIINH SBIISIOTCS
LIEJIOYUCIIEHHBIMU. B 3TOM ciydyae BpeMeHHas 3a1epKKa
JIOTIOJTHUTENLHO OyeT cokpammaThbest Ha 20 %.

B To e BpeMsi 15 cTaHAapTU3UPOBAHHBIX TEXHOJIOTUM
00paboTKH 0a30BHIX KAAPOB, KaK MOKA3BIBAIOT HKCIIEPH-
MEHTBI, BBIITOJIHSIOTCS COOTHOIIIEHU S 3aTPaT KOJINYECTBA

Tabnuma 2
CyMMapHOe KOJIU4YecTBO omepauuil Ha oO6paboTky ¢parmenra 6a3oBoro kaapa Ha ocHose JIHII xoaupoBanus
TpaHcQOpMaHT
Bun oneparun CpaBHeHUs Y MHOKCHHUS/ IETICHAS CrnoxeHne/BEIYNTaHUE
Brinonnenue nsymepnoro JAKIIT n’ Kogzn2 n? fogzn2
Koppekius KOMIOHEHT TpaHC(HOPMAHT
B COOTBETCTBUHM CO CTpaTeruei n2
KBAaHTH3AIHN
JlnaroHabHO-HEpaBHOMEPHOE
MO3UIIMOHHOE KOJIUPOBAHKE B (n2 -2) (n2 +2n-5) (n2 -2)
HEPaBHOBECHOM 0a3nce OCHOBAHUM
Komuposanue
1 2
DC-KOMIIOHEHTBI
Bcero n?-1 n’ Zog2n2+2n2+ (2n-3) n? £0g2n2+ (n2—2)
Tabnuma 3
KonnuectBo onepaum‘/i 3aTpavyyuBacMbIX OJIs1 BCETO 0a30Boro Kaapa € HUCIOJIb30BaHUEM paspa60TaHHoro
MeToAa
Bup onepaniun | CpaBHeHus IIpousBenenus Jenenns | CrnoxeHWs/BEIYUTAHUS
MN(@2n-3
KonnquTzao MN MN£0g2n2+MN+ ( ) MN MNléogznz-IrMN
orneparuii n?

PU, 2014, Ne 4
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Tabmuma 4
KomuuectBo onepauuii s merona JPEG2000

Bun oneparun Cnsur CroxeHHe/BBIYNTAHUS [Ipoussenenue Jenenue
CMeHa [IBETOBOM MOJAENTH MXxN 4MxN MxN -
Beiiriet npeoOpazoBanne | MxN 4MxN - MxN

ApudmeTraeckoe i 1OMXN 6MxN 1OMXN
KOJUPOBaHME
Bcero MXN 20MxN TMx*N 13MxN
Tabnuna 5
KomuuectBo onepanuit 111 meroga JPEG,
Meron KonuuectBo onepauuit N KonuuectBo onepanuit .
cXKaTus CJI0)KEHUSI/BEIYUTAHUS Tun oneparyii IPOU3BEICHUS/ IETCHUS Tun onepauii
Biok 2MxNlog, n2 BemecTBeHHbIN 2MxNlog, n2 BemecTBeHHbIH
MxN 12MxN L{e09nCIIeHHBIH - -
Bcero 2MxNlog, n2 +12MxN CMenaHHbIi 2MxNlog, n? BemecTeenHnbIi

orieparuii Ha 00pabOTKy I pa3HBIX TUIIOB KaJIpOB, UTO
MoKa3aHo B TalJI. 6.

BTabn. 6 npuHsATHI Takue 0003HadeHu: qp: qp =1:3; qg:

qp = 1: 5 — o3HauaeT, YTO KOJIUUYECTBO OIEPAIU,
3aTpayuBaeMoe Ha 00paboTKy 6a30BOro Kajpa, COOTHO-
CUTCSI C KOJIMYECTBOM OIEpauuii, MPUXOAAIIUMCS Ha
00paboTKy COOTBETCTBEHHO TpeX KaapoB P-Tuma u natu
Kaznpos B-tuna.

Hanpumep, mist pesxkuma 1, COOTBETCTBYOIIETO BHICOKO-
My KadecTBy 0a30BOTO KaJpa, BBIMOJHSIOTCS ypPOBHHU
[NOCILI: I-xkamp — 42 nb, P-xkamp — 28 ab, B-kanp. 3xech
TIOJTYYUM CJISYIONIEE COOTHOIIICHUE JIsI OIEHKU CyMMap-

HOT'0 KOJINYECTBA qg)OP olepanuil Ha TpyIIly KaJpoB:
(1) 1 1 &qy

dgop =4d1+29p +59p = q1+2§q1+ qul ==

Torma mis pexxuma 1 B ciydae HCIOTIb30BaHUS CO3IaHHO-
ro MeTona Jisi 00paboTKU 0a30BOTO Kajapa CyMMapHOe

KOJIMYECTBO q’égP oreparyii Ha TPyITy KaJapoB OyaeT

paBHO

OTcroma MOKHO 3aKITFOYUTh, YTO CYMMapHOE KOJIMIECTBO
oIepaluii 3a C4eT UCIOIB30BAHUSA 11 00paboTKH 6a30-
BOT'0 Ka/Ipa CO3JJaHHOT 0 METO/1a OTHOCUTENILHO CTaH1ap-
TU3UPOBAaHHBIX TEXHOJIOrUH cokpaTurcs Ha 50 %.

AHaNOTHYHBIM 00pa30M HOJIYYUM OLEHKH UIS IPYTUX
[10Ka3aTeIbHbBIX PE)KUMOB:

- pexxuM 2, xopoliee KauecTBo 6a3oBoro kaapa: I-kaap
— 40 nb, P-xanp — 28 nb, B-xaap — Ha 38 %;

- PESKHM 2, JOCTATOYHOE KauecTBO 0a30Boro Kazapa: I-
kaap — 38 nb, P-xanp — 28 nb, B-xkaap — Ha 50 %.

MO>KHO YTBEpKIaTh, UTO B CPEIHEM KOIMICCTBO OIIepa-
Uit Ha 06paboTKyY BUEOMIOTOKA Ha OCHOBE CHKaTHs 0a30-
BOT0 Ka/Ipa ITyTeM IHaroHaJIbHO-HEpPaBHOMEPHOT O ITO3H-
UOHHOTO KOJUPOBaHUS TpaHC(HOPMAHT OTHOCUTEIBHO
CTaHJIAPTU3UPOBAHHBIX TEXHOJOTHI 00pabOTKH KaJApOB
COKpallaercs B cpeiieM Ha 45 %.

C npyroii CTOPOHBI, COKpAIICHIE KOJNIECTBA OTepaITuii
CO3/1a€T BO3MOXHOCTb IIOBBICUTh Kau€CTBO IIPEIOCTaB-
JsIeMbIX BUJIEOMH(OPMAIIMOHHBIX CEPBUCOB, 8 UMEHHO:

1) yBenuuuTh pasMep KaapoB, Hampumep, ¢ (opmara
4CIF na popmar kaapa HD, unm ot popmara kagpa HD Ha
tdopmar FullHD;

2) IOBBICUTh Pa3psITHOCTh DIIEMEHTOB HW300pakeHUH C

Qégp = q}+2qp +5qg = q_21+2§.q71+ 5%‘;_1 _ qul 8 Out/snemMenTHa 16 OUT/21E€MEHT;
3) yBenuuuTh 4acToTy ¢ 25 kaapos/c Ha 50 kaapos/c.
Tabmuma 6
3aBHCUMOCTH COOTHOIIEHHs KOJMYeCcTBa onepauuil qr, qp, qp ot ITOCII
Tun xagpa h, nb
I-xkanp 42 40 40 40 38
P-kanp 28 28 30 32 28
B-kanp 22 22 24 24 22
qr: qp 1:3 1:2,5 1:2 1:2 1:2
qr: 9B 1:5 1: 4 1:3,5 1:3,5 1: 4
qi: qp 1:1,5 1:1,5 1:1 I:1 1: 1
q1: 9B 1:2,5 1:2,5 1: 1,7 1: 1,7 1:2
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BruiBoabl

1. TTocTpoeH METO T OIICHKH AJITOPUTMUYECKON CJIOKHOCTH
T10 KOJIMYECTBY TUIOBBIX OTIepalni U1 METO/1a 00pabOTKH
0a30BbIX KaJIpOB HA OCHOBE JIMAroHAJIbHO-HEPaBHOMEPHO-
'O [MO3WIIMOHHOT0 KOTUPOBAHUS TPAHC(OPMAHT B HEPABHO-
BeCHOM 0Oasuce ocHoBaHuil. OCOOEHHOCTH CO3JaHHOM TEX-
HOJIOTMH C TIO3UITUH JITOPUTMUYECKOH pean3aliiy 3aKIr0-
YaeTcs B TOM, YTO JHATOHAM WMEIOT HEPaBHOMEPHYIO
JUTUHY, KOJIMYECTBO Pa3psIOB HA KOJOTPAMMBI BRIOHPAIOT-
Cs1 110 IMar OHAJTbHO-HEPABHOMEPHOMY MPUHITUITY.

2. CIoXKHOCTB AJITOPUTMUYECKOH peain3ainy pa3padoTaH-
HOT'0 METOJ1a CKaTHs 630BBIX KAIPOB HAXOAUTCS B JIMHEH-
HOH 3aBICHMOCTH OT pa3Mepa Kaapa, i B OCHOBHOM OIIpe-
JETIAETCS KONMMYECTBOM OTIepaLliid Ha BHITOJIHEHHE AByMEp-
HOTO KOCHHYCHOTO TipeoOpa3zoBanms. [yt n=8 ynensHbIe
3aTpaThl KOJIWYECTBA OMepaluidi Ha TpaHC(HOPMHUPOBaHUE
nocturarot 80 %. KomraecTo omepartiii Tnia yMHOKeHETE/
Jenenrie He npebiaet 50 % ot 00IIero KOJIMYecTBa olle-
panuii Ha 00paboTKy.

3. CpaBHUTeNIBHAS OLIEHKA [TOKA3aJ1a, YTO KOJIMYECTBO OIle-
paimii uig co3nanHoro Metoja Ha ocHoBe JIITH xonupoBa-
HUS TpaHC(HOpPMaHT OTHOcUTENBHO TexHonoruu JPEG,
UCTIONIBb3YIOLIEH CTaTUYeCcKKe TaOIUIIbI KOAOB, OyIET MEHb-
me B cpeqaeM Ha 10 %; orHocuTenpHO TexHonoruu JPEG,
JOCTUTaeTCA: COKpAILIEHNE KOJIMYECTBA TUIIOBBIX OTIepariuii
MIPOU3BEIEHU MUHUMYM Ha 53 %, a Koln4ecTBa TUIIOBBIX
omeparyii CIOKESHIS/BEIMUTAHMS - MUHAMYM Ha 75%.
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