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B paHHOW cTaTbe paccMOTpeH MeTod OnpederneHuss 3HaAYMMbIX OLIMGOK  OLeHWBaHUS
N306pakeHnss Npu CETOYHOM MOAXO4e K 3adave KoOMPOBaHWS M30BpakeHW, UX nokanusauus u
pasfenbHoe KoaupoBaHue. [lpencTaBrneH cpaBHUTEMbHLIA aHanu3 MnpPeanoXeHHOro MeToda Cco
cTaHAAPTHLIM CETOYHBIM METOAOM KOAUPOBaHUS.

AHanus MeToa0B KOAMPOBAHUA U300pPaXKeHUMN

B HacTosilwee Bpems paspaboTtaHo 60MbLLIOE YMCMO anropuTMOB KOAMPOBaHWUS nsobpaxeHun [1,2],
cpeaun KOTOpbIX HavboNbLUMIA MHTEpPeC MPeAcTaBnsAlT anropuTMbl CKaTUs C HEKOTOPOW MoTepen kavecTBa
cxaTtoro m3dobpaxeHus. [py 3TOM B KayeCcTBe OLEHKM COOTBETCTBUS MCXOQHOMO M BOCCTaHOBIEHHbIX
n3obpaxeHunin obbIYHO BbIOMpaOT HOPMUPOBAHHOE CpeaHeKBagpaTnyeckoe oTkrnoHeHne (HCKO).

MeTogpbl cxatus ¢ NoTepsiMu, Kak NpaBuio, UCMOMb3YT TO UM MHOe NpeobpasoBaHue MCXOAHOro
CUrHana usobpaxeHus C Lenbio COKPaLLEHNs CTaTUCTUYECKON N3ObITOYHOCTMW.

OgHum 13 MepcnekTMBHbIX METOAOB Mpeobpas3oBaHMs M300paXxeHun sBNsSeTcs BenBneT-
npeobpasoBaHune [1, 5], KOTOpOE HaLUMO CBOE MPMMEHEHWE B HOBOM CTaHgapTe cCxXaTus n3obpakeHun —
JPEG2000. Cytb MeTOoaa COCTOUT B pa3foXeHUn curHana no 6asucHbIM yHKLMAM NOKanM30BaHHbIM Kak B
NpoCTpPaHCTBE, Tak W BO BPEMEHU. 3TO MNO3BOMSIET YYUTbiBaTb HECTAUMOHApPHOCTL CcurHana B
KoapcbmumeHTax BenBneT-npeobpasoBaHud. Kpome Toro, macwtabupyemocTb 6asuCHbIX  PyHKUWIA
Mo3BOMSET aHanNM3NpOBaTb CUrHam M300paXKeHusi C pasHOM CTeneHblo AeTanusauun, YTO HaxoguT CBOe
npuMeHeHne B kpaTHoOMacLluTabHom aHanuse (KMA) [1].

Hepoctatkom BI1 gaBRsoTCA orpaHWyeHusi, HaknagbiBaemble Ha UIbTPbl aHanu3a U CUHTesa
curHana. Tak unbTpbl aHanmM3a AOIMKHbl OblTb MOMHOCTBLIO NGO YaCTUYHO OPTOrOHanbHbl UIbTPaM
CMHTe3a, 4Tobbl obecneunTb BO3MOXHOCTb MOMHOIO BOCCTAHOBMEHUS cuMrHana usobpaxeHus. Kpome Toro B
4YacTOTHOM 0OMnacTu CrOXHO onucaTb Hepasgenumble BemBneT-QUNbTpbl ANA aHanu3a [BYMEepHOro
curHana.

CeTou4HbIN NOAXO0A K KOAUPOBaHUIO U3006paXKeHUmn

[na npeoponeHus ykasaHHbIX HEOOCTATKOB MHOrga yaobHO MpoBOAWMTbL aHanu3 u3obpakeHus BO
BpeMeHHON 0bnacTn ¢ NOMOLLLIO CETOYHbIX MeToaoB [3, 4]. B aTom cnyyae npegnaraeTcsl OCyLWeCTBMAATb
OLEeHMBaHNE MN300paXeHU NO HEMNOSHbLIM HabMAEeHNAM, HanpuMep, OTCTOSILLMM ApYyr OT Apyra Ha OAuH
OTCYET NO BepTUKanM U TOpPU3OHTaNM U O0OpasylLUMM HU3KOYACTOTHYO cocTaBnsowyo. Owwmnbku
OLEHMBAHUSA HaXOOATCSA KaK PasHOCTU MeXAy WMCXOAHbIM M300paKeHWeM U pe3ynbTaToM OLiEHUMBAHMS MO
HenomnHbIM AaHHbIM. [Mpy TakoM noaxode MMEETCH BO3MOXHOCTb MoabupaTb Nobble MHTepnonupyoLmne
pUNbTPbLI, B TOM YMCNE U Hepasgenuuble, Anst MUHUMU3aUumn OMCnepcum oWmMoKN OLLEHBaAHNS.

Mpoueaypy OUEHMBaHWST HEMW3BECTHLIX JNIEMEHTOB MOXHO PEKYPPEHTHO MOBTOPATb  ANs
HN3KOYACTOTHbIX COCTaBIIAOLMX, YTO MPUBEAET K JOKanu3auum 3Heprum m3obpakeHuss B Mariom 4ucre
K03cpurUMEHTOB (OLLIMOOK) OLEHNBAHUS.

Bnarogapsa Takomy noaxody 6yaoyT obpasoBbiBaTbCHA LIEMOYKM MOBTOPSAOLLMXCA 6GanT, KOTopble
3(PhEKTNBHO KOOMPYIOTCS MeToAamm cxaTusi 6e3 noTeps.

OnpepeneHne 3HaYMMbIX OLULMOOK OLleHUBaHUA

PesynbtaToMm  KOOWPOBaHWS  M300pa)keHUM  CETOYHbIM ~ METOAOM  SBMSIETCA  KOHe4YyHas
nocregoBaTenibHOCTb, COCTOsILLAs U3 3Ha4YeHUn ownboK oueHnBaHus. [Ins BOCCTAHOBMNEHUs] M306pakeHns
JOCTaTOYHO nepedaTb MO KaHamny CBSA3W BbIYUCINEHHbIE OLWMWMOKA W HU3KOYACTOTHYH KOMMOHEHTY,
COOTBETCTBYHOLLYIO MOCMEeAHEMY Luary AEKOMMO3ULMKM, T.€. 3IeMeHTbl N300paXxeHusl, HaxoasLwWwmnecs B yanax
CETKM C CaMbIM KPYMHbIM LLAroM.

PerynsipHasi paccTaHOBKa Yy3MOB CeTKM He YYuTbiBaeT pachnpederieHne SHepruuM curHana
KOHKPETHOro M300pakeHUsl M KayecTBO CXaTusi MOXHO Oblno Obl CyWECTBEHHO YrydluUTb, pacnonaras
HabnpgeHNs B y3nax CeTKM afanTUPOBaHHOW K KOHKPETHOMY wu3o6paxeHuto. OyeBMOHO, 4TO AnNS
HepaBHOMEPHOW pacCcTaHOBKMW, He0OXoaMma anpuopHas MHopMaLUnsl, Ha OCHOBaHMM KOTOPOW MOXHO Obiro
Obl cka3aTb B Kakue y3nbl CETKMA NPELNOYTUTENIbHEE BCErO PaCcronOXUTh 3NEMEHTbI MHOXECTBA HEMOJTHOro
HabnogeHns. B  kadecTBe TakoW WHdopMauMu npeanaraeTcs  UCMNomnb3oBaTh BENUYMHBLI  OLLIMOOK
OLIEHMBAHUS NOMyYeHHble Mo HaGMIAEHNAM, pacronoXeHHbIe B y3nax CeTKM C LiaroM B oauH oTcyeT. [Mpu
3TOM BENNYUHBI OLIMOOK OueHMBaHMS ByayT xapakTepu3oBaTb HEPAaBHOMEPHOCTL pacnpeneneHus aHeprum
B n3obpaxxeHun (puc. 1).
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B kayecTBe kpuTepusi Bblibopa Mo3vuMi Ons onpedesieHnsi 3HauyuMMbIX OLWWMOOK npepsiaraeTcs
BbIGpaTe MO3MLUMM COOTBETCTBYIOLLME 3HAYMMbIM OLIMOKaM OLEHMBAHWUS MOJyYeHHbIX Ha MepBOM JTane
AEeKOMMO3ULMN N306pakeHus.

R |

a) | 0)

Puc. 1. a— ucxoanoe n3odpakenue; 6 — OMHOKH OLICHHBAHHS
[P CETKE C LIArOM B OJIUH OTCYET.

CpaBHUTeNnbHbIN aHanu3 apPeKTUBHOCTU NPeanoXeHHOro nogxoaa

B kauyecTBe BXOOHbIX OaHHbIX MCMOMb30Banucb n3obpaxeHnsa 128x128 ortcueTtoB Kaxgoe ¢ 256
rpagaumsmn ceporo. PesynbTaTbl koaupoBaHusa npeactaeneHsl B Tabn. 1. Ctonbeu 1 cooTBeTcTByET
cXkaTuio n3obpaxeHusi ¢ NOMOLLIbIO ONMCaAHHOro noaxoaa, cronéel, 2 ctaH4apTHOMY.

Tabnuua 1. PesynbTatbl KOAUPOBAHWUS TECTOBbLIX M300paXKEHNIA.
McxopHoe PacnonoxeHne CTteneHb cxaTtus (B banTax)
n3obpaxeHve 3Ha4YNMBbIX OLLIMBOK 1 2

2459 2574

3653 3912

Ananus pe3ynbTaTtoB KOOMPOBAHUA TECTOBbIX |/|306pa>|<eHm71 NnokKas3biBaeT HeKOTOprl71 BbIUIPbILL
npeanoXeHHoro mMetoaa ansa obounx TecToBbIX |/|306pa>i<eHm71. an 9TOM BbIYUCNINUTENbHAA CIOXHOCTb
npegnoXeHHoro anroputMa He3Ha4dutenbHO YCTynaeTtT CTaHOapTHOMY CEeTO4YHOMY MeToay. OCHOBHbIM
HeOOCTaTKOM ABAETCA CITOXKHOCTb onpeaernieHna 3Ha4YnMbIX OWKMBOK Ha BbICOKNX CKOPOCTAX KoanpoBaHUA
M306pa>|(eHI/1$|, T.K. OLWNOKN OLUEeHUBaHNSA KBAHTYHOTCA C OonbLlMM LIarom, 4TO npmeBognT K YMEHbLUEHUIO
anpvlopHoﬁ I/IH(bOpMaLI,MM O HEPABHOMEPHOCTU pacnpeneneHna aHeprim B M3o6pa>|<eH|/||/|.
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DETERMINATION OF SIGNIFICANT ESTIMATION ERRORS AT GRID METHOD OF IMAGE ENCODING
Namestnikov? S.

In this paper method of image significant estimation errors determination at grid approach to the
problem of image encoding and their localization and independent encoding are considered.

Wavelet method encoding

The wavelet transform is free of these drawbacks and it found its application in a new standard of
image compression — JPEG2000. The basics of the method is in expanding of a signal into basis functions
localized both in space and in time. This enables to take into account non-stationarity of the signal in the
coefficients of the wavelet transform. Besides, scaling ability of the basis functions enables to analyze image
signal with various degree of detail and this finds its application in multiple-scale analysis(MSA).

Lattice approach to image encoding

Sometimes it is convenient to carry out analysis of image in time domain through lattice methods [1].
In this case it is proposed to carry out image estimation from incomplete observables which, for instance,
are distant from each other at one sample vertically and horizontally and forming low-frequency component.
Estimation errors are found as differences between initial image and the result of estimation from incomplete
data. At such an approach there is a possibility to choose any interpolating filters, including inseparable
ones, for estimation error variance minimization.

The procedure of estimation of unknown elements can be recurrently repeated for low-frequency
components, which leads to image energy localization in a small number of estimation (errors) coefficients.

The result of image encoding through grid method constitutes a finite sequence consisting of
estimation error values. To restore an image it is enough to transmit through the communication channel the
calculated errors and low-frequency component corresponding to the last step of decomposition, i.e. the
image elements located in the nodes of the grid with the largest step.

Regular allocation of grid nodes does not take into account energy distribution of the concrete image
signal and the quality of compression could be essentially increased by locating observations in the nodes of
the grid adapted to a concrete image. It is obvious that for non-uniform allocation a priori information is
needed on the basis of which it would be possible to say which nodes of the grid would be the most
preferable to locate the elements of an incomplete observation on them. In the capacity of such information it
is proposed to use the values of estimation errors obtained from the observations located in the grid nodes
with the step containing one sample. In this case the estimation error values will characterize non-uniformity
of energy distribution in the image.

It is proposed to select the position corresponding to the significant estimation errors obtained at the
first step of image decomposition as the position selection criterion .
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