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OVH N3 CNOCOBOB NOBbLILWLEHNA KAYECTBA NMPU ®PAKTAJIbBHOM CXATUA
M30BPAXEHUU
[Imoitnos A.B.
Axkanemus @CO Poccuu

OpakTaIbHBIA MOAXO0/] K CKATHIO H300PaKCHUI OKa3ajics B IICHTPE BHUMAHUS YUYCHBIX CPABHUTEIILHO HEIAB-
HO, HO, HECMOTPS Ha 3TO YXKE MMOJIy4eHO MHOTO KaK TEOPETHUECKUX, TaK U MPAKTHYSCKUX PE3yJIbTaTOB (hpaKTaIbHO-
ro KOJAMPOBaHUs, T. K. MOTPEOHOCTh BO BCE OOJIBIIEM YBEIMICHUH 00BEMOB HH(POPMALIUU U CKOPOCTH €¢ Tepeaayn
MOOYTUITK TTPOJOIDKUTH UCCIICAOBAHUS IS IIOCTPOCHUS 0OJiee COBEPIICHHBIX MeTOMOB [1]. ®pakTanbHbIe METOMIBI
CKaTusl SBJSIFOTCS OJHUMHU M3 HamOousiee 3(PQPEKTHUBHBIX METOJOB IO CTEIICHH YIIAKOBKH M300pakeHus. Bo dpak-
TAIBHOM C)KaTUH W300paKEHHUH HMCIIONB3YIOTCS CUCTeMbl utepupyeMbix (pynkimii (MPC) crermansHOro BHIA, a
UMEHHO CHCTEMBbl UTEPUPYEMBIX KyCOUYHO—OMPEICICHHBIX (DYHKIUIA, KOTOPBIE COCTOST M3 TMOJHOTO METPUYECKOTO

npoctpanctea X, Habopa momobmacteit D;  X,i=1,...n u Habopa CXKUMAIOIHUX OTOOPAKCHHII
w:D; > X,i=1,.,n (puc. 1).
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Puc. 1 Cucrema urepupyeMbIx KyCOUHO—OINPEIEICHHBIX (YHKIHN

Pa300beM eIMHIYHbIHA KBAAPaT I* Ha MHOKECTBO PAHTOBBIX OIIOKOB {R i }, KOTOpbIe 06pasyroT nokpertue I° [2, 3]:

1> = Jr;. Rk, =0 (1)
[ycts W;— U®C Buna w; : D; — R; 2)

. 2
I HEKOTOPOTO MHOXKECTBa JIOMEHHBIX obnacreit D; < I 7.

Z[J'[H Kaxaoro 17/1' OIIPEACINM COOTBETCTBYIOIICC CKATUE W; Ha IPOCTPAHCTBC 1/1306pa>{<eHI/1171 F:

wi () p) =5,/ (' (2, 9) +o; 3)

rae §; — ko3 dUIHUeHT cxaTUs BbIOMpaeTcs TaK, YTOObl W; OBLIO CXKAaTHEM.

Teneps onpeneum W : F' — F crnenyromiM o6pazom

W()x,y)=w; (f)(x,y) mua (x,p) € R; )

B cuiy Toro, 4to paHroBble o01acTH R; HOKPHIBAIOT I?, W onpezeneHo mis Bcex (x,y) u3 I’ u, cnenosa-
tensHo, W (f) sisercs usobpaxenueM. Tak Kak Kaxgoe oToOpakeHHe W; SIBISIETCS CxKaTHe, TO W sBisieTcs
cxatueM Ha F. [Toatomy, coriacHO TeopeMe 0 CKMMAIOIINX OTOOPaKEHMSX, W MMeeT eAMHCTBEHHYIO HETIOIBHX-
HYIO TOUKY [, € ', yIOBIETBODSIONIYIO

W(f w) =f w (5)

I/ITepaTI/IBHO IPUMCHSAA W x MMPOU3BOJIbHOMY HAa4YaJIbHOMY I/I306pa)KCHI/IIO fo Mbl HOJIYYUM HCHOABUIKHYIO

TOUKy f,:

WO (fo) = fp» np 1> o0 ©)

n

rue wo (fo) —ot0o WW(..W(fy))) (npa3).

B TO BpeMs Kak TEOpPEMa O CKHMAIOIIHX 0TOOPaKEHHAX 00ECIEINBAET CaMy BO3MOKHOCTE ()PAKTAIBHOTO KO-
JUPOBAHMUS, IPAKTUYECKUI CIIOCO0 ero peanM3aluy JaeT TeopeMa Kolulaxa. BMeCTo Toro, 4tobbl yMaTh 0 OECKO-
HEYHOM KOJIMYECTBE MTEPALMil, NPUMEHAEMbIX K JAHHOMY U300pa)KeHHI0, HEOOXOUMO TOIbKO HAWTU TaKoe OTO-
Opaxenue W, 0JHOKpaTHOE NPUMEHEHHE KOTOPOTO, TO ecTh u3obpaxenue W (f), Gyner 6IM3KUM K HKeETaeMOMy

n3o0paxenuro f[2].
[MycTh 3agano uzodpakenue f. [IpeamoIokuM, 4TO MOKHO HANTH CxKMMAloIee 0ToOpaxkeHue W, Takoe 4to
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O6paboTka 1 nepegaya M3o6pakeHUmn

dy(f;W(f)<e (7
rae do (f,W(f)) - MeTprKa HCXOIHOTO H300PAKEHHS U €r0 OTOOPAKECHHUS.
Toraa do(f. f) <7 ®)

3TO 03HAYAET, 9YTO MOXKHO HAUYMHATH C JIFOOOTO M300paKeHNSI ¢ U UTEPATUBHO MPUMEHATH IpeoOpazoBanme W
K M300pakeHUIO g, YTOOBI MIOIYYUTh H300pakeHNe, OJM3KOE K f.

n

WO (@)= fu S ©)

3ameTnm, uTo npeodpasoBanue W H0KHO OBITH CoKaTueM ¢ KO3(pdUIIMEHTOM CxKaTUsl § MHOTO MEHBIINM €/H-
HHUIIBI, B IPOTHBHOM ClIydae yCJOBHE, COJIepKalleecs B IPaBOi YyacTH HepaBeHCTBA (8), TepseT CMbICIL.

OpHUM M3 CHOCOOOB TIOBBIIIEHHSI Ka4eCTBa BOCCTAHOBJICHUS M300paKeHUil npu (hpakTalbHOM KOJIMPOBAaHUU
SIBIISIETCS] KOMOMHUPOBaHHNE (PAKTAIBHOIO CIIOCO0a CKAaThsl C BEKTOPHBIM KBAaHTOBAaHMEM. DTO CBS3aHO C TEM, UTO
JUISL PAHTOBBIX O0JIacTeH ¢ OOJIBIINM JMHAMUYECKUM AMAIIa30HOM OBIBAET CIIOXKHO MOJ00paTh JIOMEH C ee 0ob-
LIMM JTUHAMHYECKUM JHala30HoM, TI03TOMY JUIs KOJUPOBAHMS TaKMX 00JacTel MCHONB3yeTCsl KOOBasi KHUTA, MO-
CTPOCHHAs C UCIIOJIB30BaHUEM BEKTOPHOrO KBaHTOBaHUs. DOpMUpPOBaHUE KOJOBOM KHUTH OCYLIECTBISCTCS U3 pAla
TECTOBBIX M300paKEHUI HTEPALIIOHHBIM KJIACTEPHBIM aJITOPUTMOM H3BECTHBIM TaK)Ke KaK aJITOPUTMOM K-CpeHuX,
onucaHHBIM B [4]. Prc. 2 wumocTpupyeT mpeyiaraeMbIid Crioco0 KOJIHMPOBAHUSI.

Kpome ymydrieHns kauecTBa BOCCTAHOBJICHHSI M300paKeHUH YMEHBIIAETCS BpeMs UX JEKOMIPECCHU B JEKO-
nepe. Ecim BekTOpHast KHUTa COCTaBieHA M3 BEKTOPOB, UMEIOIIMX OONBIIONH AMHAMHYECKHH IHAla3oH, KOTOpHIE
COZIepIKaTcsi B KOJUPYEMOM M300paKEHUH, TO YXKE MOCIIe IEPBON UTEpAIMU OJIOKH, KOTOPbIE C)KUMAJIMCh C UCIIOJb-
30BaHHUEM BEKTOPHOW KHHTH, NOJYyYalOT OKOHYATEIbHbIE NMPaBUIbHbIE 3HaueHHss. COOTBETCTBEHHO, ATO BIMSIET Ha
CKOPOCTH CXOJUMOCTH BCEr0 MHOXKECTBA TOUEK M300pakeHUS 3a CUET TOTO, YTO €CJIH 3TH 00JacTU CIIyXKaT pPaHro-
BBIMH 00JIaCTSIMU JUTSL APYTHX JOMEHHBIX 00JlacTell n300pakeHHs, KOTOPhIE yXKe KO BTOPOHM MTEpaliy HOIydaroT,
TaKUM 00pa3oM, 3HaYEHHS JJOCTATOYHO OJIM3KHE K MTPEAETbHBIM.

Hcxonuoe Konosas
H300paKeHne KHHTA
2 2

Puc.2 OToOpaxenue 1OMEHHBIX OJOKOB U OJIOKOB M3
KOJIOBOI KHUT'H B PAHTOBBIE 00JIACTH UCXOJIHOTO U30-
OpakeHust

Puc. 3 ITuxoBoe cootHomenune curnai/mym (PSNR) mis
1-10 nTepanuii npyu BOCCTaHOBJICHUH N300paKeHHs
“Peppers” ¢ moMomipio 6a30BOro aropuT™Ma 1 Mpu co-
BMECTHOM HCIIOJIb30BaHUN BEKTOPHOTO KBAHTOBAHUS U
(hpakTanTbHOTO KOJXUPOBAHUS
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Ha puc. 3 BuHO, YTO IPH HCIHOJNB30BAHUM BEKTOPHOTO KBAHTOBaHHS IMPEAEIbHOE KaueCTBO TECTOBOI'O H30-
Opakenus “Peppers” mocturaercs yxe K 4eTBEPTO UTEpalny, B TO BpeMs, Kak B 6a30BOM (paKkTaIbHOM aJTOpUT-
MeE 3TO M300paKEHHE CTAOMIU3UPYETCS TOJILKO HAa CEAbMOM uTepanuu. Takas )Ke TSHICHIIUS COXPaHACTCS IPU UC-
MOJIb30BAHUY MPEIIAracMoro ajiropuTMa U Ha APYTUX H300PAKCHHUSAX.
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Takum 00pa3oM, HpemIoKeHHBIH Croco0 MO3BOJSIET MOOMTHCS YIYUIICHHS KadyecTBa BOCCTAHOBICHHUS H30-
OpaxkeHHs IIPU HE3HAUUTEIILHOM YCIOKHEHHH (DpaKTalbHBIX alrOPUTMOB KOMIIpECCHH U AekoMmpeccuu. Kpome
TOTO, KaK MOKa3aHO Ha pHC. 3, IPOUCXOIUT yCKOPEHUE PabOTHI IEKOEpa.
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ONE OF WAYS OF IMPROVEMENT OF QUALITY AT FRACTAL IMAGE COMPRESSION

Shmojlov A.
Academy FSG of Russia

Fractal the approach to compression of images appeared in the center of notice of scientists rather recently, but,
despite of it is already received much both theoretical, and practical results fractal encodings. Rates transmission of
information have induced requirement for the increasing magnifying of information volumes to continue of probing
for construction of more perfect methods. Fractal methods of compression are one of the most effective methods on
a degree of packing of the image. The idea of compression of the images, based on theories of an iterated function
system (IFS), for the first time has been stated to M. Barnsley in 1987. Subsequently M. Barnsley offers have been
modified and added, and opportunities of a new method of the compression named fractal, were widely discussed in
scientific circles.

The base theorem for all methods fractal encodings is the theorem of compressing displays. Really: there is an

image f; try to find compressing display W, such that the image f, being the nonmovable point of display W, was

close to f. Then W contains the information necessary for reception f, . If for storage W it is required less places,

than for a storage of the image f, means we compression of the image have achieved.

While the theorem of compressing displays provides an opportunity fractal encodings, the practical way of its
realization is given with the theorem of a collage. Instead of thinking of infinite quantity of the iterations used to the
given image, it is necessary to find only such display W, which single application, that is the image W (f"), will be

close to the desirable image f-

One of ways of improvement of quality of restoration of images at fractal encoding is the combination fractal a
way of compression with vector quantization. It is coupled by that for range areas with the big volume range hap-
pens to pick up difficultly the domain with even big volume range, therefore for encoding such areas the code book
constructed with use of vector quantization is used. Shaping of the code book is carried out from lines of test images
iterative cluster by algorithm known as well as algorithm k-average.

Except for improvement of quality of restoration of images their time decompression in the decoder decreases.
If the vector book is made of the vectors having the big volume range which contain in the coded image already
after the first iteration blocks which were compressed with use of the vector book, receive final correct values. Ac-
cordingly, it influences rate of convergence of all set of points of the image because if these areas serve range as
areas for other domain areas of the image which already to the second iteration receive, thus, values enough close to
limiting.

Thus, the offered way allows achieving improvement of quality of restoration of the image at insignificant
complication fractal algorithms of a compression and decompression.
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