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MpakTnyeckn B nobom anroputMme KoauMpoBaHUSA (KOMMpeccuun) U3obpakeHuin nocneaHnm aTarnom
BbINONHAETCS CTaTUCTUYECKoe (SHTPOMUIMHOE) KOAMpoBaHME Mo metoay XaddmaHa unu apudmetmnyeckoe
KOAMpOBaHME, KOTOpble OCHOBaHbl Ha YCTPaAHEHWM CTaTUCTMYECKOW M3ObLITOYHOCTM MOTOKA [aHHbIX.
Mpegnonaraetcqd, 4To npeablgyline 3Tanbl KOOUPOBAHUSA YCTpaHUNM Apyrve Buabl M3BbITOYHOCTU
(MPOCTPaAHCTBEHHYIO U MEXKOMMOHEHTHYI0) M Ha BXO[ CTaTUCTMYECKOro Kopepa nocTynawT B3auMHO-
He3aBMUCUMbIE OTCYETHI.

Kak npaBuno, cratuctnyeckme CBOMCTBA U300paKEHMN CYLLECTBEHHO OTIMYAKTCS B PasfMYHbIX
yacTax pactpa. [Ona 3¢deKTMBHOrO CTaTUCTMYECKOro KOAMPOBAHWUS HEOLHOPOAHbBIX OAHHbIX Heobxoaumo
OBGHOBNATb CTATUCTUYECKYIO MHGOPMALMIO O KOOMPYEMOM M306paXKeHuN.

Bo3amoxHbl crnegywowme MeToAabl  aganTauun K JOKamnbHbIM - CTaTUCTUYECKMM  CBOWCTBAM
N300paxkeHns: KIacCUYeckuin aganTuMBHbIA MEeToh, B KOTOPOM [fsi KOOUPOBAHMSA TeKyllero otcyeTta
NCnonb3yeTcsi CTaTUCTUKA OT yXe 0OpaboTaHHbIX OTCYETOB M METoh, MpU KOTOPOM CHavana M3MepsitoTcs
CTaTUCTUYECKME CBOWCTBA HEKOTOPOM ob6nactm m3obpaxeHusi, CTpOMTCA onTuManbHas Tabnuua KoaoBbIX
CNnoB, a 3aTeM BbINOMHAETCA KoaupoBaHue. B nocnegHem BapuaHTe Heobxoauma nepepada
OONONMHUTENbHON  MHGOPMaUuK, 4YTOObI MMETb BO3MOXHOCTb MOCTPOUTL Takme xe Tabnuubl npu
[eKkoanpoBaHun.

CtpykTypa wusobpaxeHuss Kak nocrnefoBaTenbHOCTb CTPOK MMAOXO NoAxoAuT Ang ajantauuu K
noKarnbHbIM NPOCTPAHCTBEHHbIM CBOMCTBaM. Heobxooumo cermMeHTUpoBaTb M306pakeHne unmn npuMeHsTb
Opyroe pasnoXeHue, OTNIMYHOE OT CTPOYHOro. Popma cermMeHTOB [OIPkHa ObITb MPOCTOM U He TpeboBaTb
OOMNOMHUTENBHOM MHGOPMaUUK Ans ee onucaHusl. Hanpymep, MOXHO CEermMeHTMpoBaTb M30OpakeHne Ha
NPSIMOYTOSTbHUKUN (PUCYHOK 1) U BepTUKarbHble MOSOChl (PUCYHOK 2).

MHTepecHo Z-obpasHoe pasnoxeHune ulobpaxeHusi, NPUMBEOEHHOE Ha PUCYHKe 3, MOXoxee Ha
n3BectHoe KaHTOpoBO OTOGpa)keHuMe MIOCKOCTM Ha YUCIOBYHD OCb. [NpvMeHeHne Z-obpasHoln pasBepTku
OaeT OQHOMEPHbIN curHan ¢ HeGONbLUMMN HapYLLEHMSIMWU NPOCTPAHCTBEHHBLIX CBSA3EN.
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Ons HakonneHus CTaTUCTUYECKOM WHAOPMaLUM MOXHO WCMONb30BaTb YCPeAHsLWee 3BEHO
(peumpkynatop), npuBeaeHHoe Ha pucyHke 4. MapameTp ycpeaHeHuns D noabupaetcst akcnepumMeHTansHo.
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Pwuc. 4

Mpn nepBomM M BTOPOM crnocobax CermMeHTaumMmM KOgMpyemoro u3obpaxkeHusi, ansa Kaxnown
OoTOenbHOM 0bracTM HeOOXOOUMO MCMONMb30BaTb OTAENbHbIE 3aMOMMHAKLWNE 3NIEMEHTLI PELMPKYIATOPOB,
KOTOopble OyayT XpaHWTb CTaTUCTUYECKYD MH(OPMaLMO O OaHHOW 30He KoaMpyemMoro msobpaxkenus. o
Mepe KOAMpOBaHMWS, Npu nepexone OT OAHOM 30HbI K APYror NepekrnovaloTCca 3anoMuHaloLLmMe 3MeMeHTbI
peuUnpKynaTopoB, Takmm oBpasom, And Kaxaow nokanbHow obrnactu 6yaeT HakannuBaTbcs cobCTBEHHas
ctatuctuka. JononHuTtensHble pacxofbl TpebyloTcsa And nepedaym 4ucna 30H, Ha KOTopoe pasbusaeTtcd
n3obpaxeHue.
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Mpn Z-o6pasHom cnocobe cermeHTaumMm wu3obpaxeHusi, ONs HaKOMMEHMS CTaTUCTUYECKON
nHdopmaumn notpebyeTtca Bcero oavH peunpkynatop. lNpu Takom nogxode, nsobpaxeHne npeobpasyetcs
OT OAHOMEPHOIO C MOCTPOYHBIM CKaHWPOBaHMEM pacTpa K OAHOMEpPHOMY C Z-0OpasHbiM CKaHMPOBAHVEM
pacTtpa.

Mony4yeHbl aKCnepuMeHTanbHble 3aBUCMMOCTU 3PEKTUBHOCTN KOOUPOBaHMA OT pasMepa obnactu
cerMeHTauum W napameTpa YCpeOHEHUS peuupkynsaTopa [And  pasnuyHbiX  BUOOB  M300paXkeHus.
OnTtumanbHble pasmepbl obnacter coctasunu npumepHo 16x16 Ana LWMPOKOro knacca nu3obpaxeHum, 4To
Nno3BoNuUNo 3agasaTb MX PUKCUPOBAHHBLIMU U HE aaanTMPOBaThb K M306paKeHmto.
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ADAPTIVE STATISTICAL CODING OF IMAGES
Rousinov V., Oulianov V.

Tomsk state university of control systems and radioelectronics

Practically in any algorithm of coding (compression) of images by last stage it is carried out statistical
coding on Huffman method or arithmetic coding which are based on elimination of data stream statistical
redundancy. It is supposed, that the previous stages of coding have removed other kinds of redundancy and
on an input of the statistical coder mutual - independent readout act.

As a rule, statistical properties of images essentially differ in various parts of a raster. For effective
statistical coding the non-uniform data it is necessary to update the statistical information on the coded
image.

The following methods of adaptation to local statistical properties of the image are possible: the
classical adaptive method in which for coding the current pixel the statistics from already processed pixels
and a method at which first are measured statistical properties of some area of the image, then is built the
optimum table of code words, and then coding is carried out. In last variant transfer of the additional
information is necessary to have an opportunity to construct the same tables at decoding.

The structure of the image as sequence of lines badly approaches for adaptation to local spatial
properties. It is necessary to segment the image or to apply other decomposition which is distinct from line.
The form of segments should be simple and not demand the additional information for its description. For
example, it is possible to segment the image on rectangulars (figure 1) or vertical strips (figure 2).

Interestingly Z-shaped decomposition of the image resulted in figure 3, similar on known Cantor
display of a plane to a numerical axis. Application of Z-shaped display gives an one-dimensional signal with
small infringements of spatial communications.
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For accumulation of the statistical information it is possible to use ycpegHsitoee a average part,
resulted on figure 4. The parameter of averaging D is selected experimentally.
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