NMPEMPOLECCUHI LUW®POBbIX U3OBPAXEHUNA C LIENbIO YBEJIMYEHUA UX KOIODULIMEHTA
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B HacTosllee BpemMs MpPoOBOASATCSH MHOMOYUCINEHHbIE UCCNEeAOBaHUSA, HanpaBreHHble Ha MOUCK U
pa3paboTky HOBbIX METOAOB, KOTOpble Obl MO3BONMMAM MNOMy4YaTb KOIMPMPUUMEHTLI CXKaTua Ans LUMEPOBbIX
n3obpaxeHun GonbLLne, YeM NPU NCNOMNb30BaHMN COBPEMEHHBLIX METO40B KOMMPECCUN.

CoBpeMeHHble MeToAbl KOMMpeccun NPUHATO pasfensTb Ha [Ba OCHOBHbIX Tuna: cxatve «bes
noTepb» UWHGOPMaUMM U cCxXaTue «C notepamuy». WM3BecTHO, YTO ANdA pearnbHblX, He rpadunyeckmx
n3obpaxeHnn 3pEKTUBHOCTL MPUMEHEHUS Komnpeccun «6e3 noTepb» He Benvka, B TO BPEMSI Kak
MCMNoNb30BaHMe METOAOB, OOMyCKalWuxX notepu WHGOpMauuM, MO3BONAET MonyvaTb CyLECTBEHHbIE
KoadppuLMeEHTbI cxaTus. OT0 0ByCnoBrneHo Tem, YTO B MOCIEAHUX KPOME CTaTUCTUYECKOW U3ObITOYHOCTM
n300paXeHUn yCTpaHsSeTCs Takke W 3HaduTenbHasi ncvmxodmandeckass M3bbitouHocTb. OgHako, B psage
obnacteri TEXHWKM MPUMEHEHNE COBPEMEHHbIX METOAOB KOMMPeccun u306paxeHnin «C MnoTepaMm»
0OKas3anocCb CUMbHO OrpaHUYEHo, a B HEKOTOPbIX Criydasix MW Henpuemnemo. Hanpumep, B n3gaTenbCcKoMm
nene npu paboTe C OTCKaHWpPOBaHHbIMK doTorpacnyeckumm usobpaxeHusamu, a Takke B obnactu
UMpPOBOA BUOEOCHEMKM NpWU AanbHenwem MoHTaxe TB-nporpaMm € nNpYMEHEHWEM HeNMHENHOro
BYAEOMOHTaXa. OTO OOBACHHAETCS TeM, YTO B AaHHbIX 06nacTsix B npouecce peaakTUpOBaHWS UCXOOHbIX
BraeoMaTepuanoBs KONMMYECTBO LUMKIIOB KOAMPOBAHMSA-AEKOOUPOBaHUSA LMGPOBOro n3obpaxeHus Bernuvko,
npu aToM Heobxoammo obecneyvrBaTh BbICOKOE Ka4yeCTBO pes3ynbTUpYLMX n3obpaxeHun. B Toxe Bpems
owmnbka npeobpas3oBaHusA, BHOCMMasi MpU KOMMpPeccun MeTodamMy «C MNOTEepAMM» U M3HA4YalnbHO He
3amMeTHas Ans 3pUTENbHOrO BOCMPUATUS NPW  OZHOKPATHOM MpPUMEHEHUW MeToda, MMeeT CBOWCTBO
HaKOMMEHNss MPWU KaXXOOM UMKINEe KOAMPOBaHWS-OEKOAMPOBaHWS, CTaHOBACb HeOoMmyCTMMO OGOnbLUOMN.
3HaunTenbHOE yXydlWeHne KayecTBa N30bpaxeHnss MpoUCXOAUT 3a HeDOMbLIOe YMCMO LUUKIOB, nopsaka 4-
5. Mo aTon npuyMHe, B OMUCAHHBbIX 3agadvax, Afs KOMMNPEeCCUM N300paKeHUI NCNOMb3YIOTCA SHTPOMUIAHBIE
MeToabl «6e3 noTepby», KOTOpble HE BHOCAT ownbok npeobpasoBaHuda. [lpobrnema novcka BO3MOXHOCTEWN
Ons yBenuyeHuss koaduumeHTa cxatus UudgpoBbIX U306paxeHMn npu MCMOMNb30BAHUM JHTPOMUMAHBIX
KOOEepOB SIBNSETCHA akTyanbHOW B BuAy GonblumMx 0o6beMOB BMAEOAAHHbIX U He BomnblMX KO3 PULMEHTOB
cXXaTusi, JOCTUraeMblX MPU UX UCMOSNb30BaHUM.

OaHMM 13 HanpaBfeHUn noBbIlIEHUS 3PMEKTUBHOCTU IHTPOMNUNHBIX KOAEPOB SBNAETCH
ucnonb3oBaHve npeaBaputensHon o06paboTkn (nNpenpoueccuHra) LUMAPOBbIX U306paXeHun C  Uenbro
YyCTPaHEHUs MCUXOU3MYECKon M30bITOYHOCTU. [penpoueccuHr OomkeH obecneynBaTb YMEHbLUEHUE
QHTPOMUU MCXOAHOTO U300paXkeHus, YTO MPMBOAWT K YBENUYEHMIO KO3adhduumeHTa CxaTust SHTPOMUIMHbIX
KOOEpPOB, MNpW 3TOM BOCMPUHMMAEMOE KadeCTBO 00paboTaHHbIX M300paXKeHUn [OSMKHO OCTaBaTbCs
BbICOKMM. B wu3obpaxeHusix peanbHbiX CLEH MNpUCYTCTBYeT OOnbLIOe KONMUYeCTBO AeTanen, pasmepbl
KOTOpbIX Manbl — 3TO OAHOMWKCENbHble AeTanu, a Takke OOpbIBKM KOHTYpPOB, pasMep KOTOpbIX He
npeBbIlWaeT gecsiTka nukcernen. Takme manopasmepHble getany B 6onblUnHCTBE cBOeM NMbBo He 3aMeTHbI,
nMbo He HeCyT CMbICNIOBOW Harpy3kuM, OAHAKO WX Hanuine BHOCUT BKNad B YBEMWYEHUE SHTpONUU
n3obpaxeHuss. Hanbonee BaXHbIMW NpPU BU3yanbHOM BOCTPUATAM SBMNSKOTCS CMbICIIOBbIE  KOHTYpbI.
M3BeCTHbIM (hakTOM $SBMSETCA TO, YTO KOHTpacTHash YyBCTBUTENbHOCTb 3pUTENbHOW CUCTEMBI, a,
cnepoBaTenbHO, M 3aMETHOCTM WCKaXXEHWUA 3aBUCUT OT pa3mMepoB obObeKkTa M ero KoHTpacTa. Takum
00pa3omM, UCKaXeHWst Manblx JeTanen M3o00paxeHWsi, KOHTPacTHOCTb KOTOPbIX Marna, MNpaKTU4eckn He
3aMeTHbl (6e3 cneumanbHOro crnnyeHnst obpaboTaHHOrO M306paXKEeHNs U opurMHana) W BOCMPUHMMaeMoe
KayeCcTBO oOcTaeTca npaktnyeckn 6e3 wnsmMeHeHun. B paspabaTebiBaeMomM © wnccriegyemMoM MeTone
npenpoueccuHra npeanaraetcss  YCTpaHATb W3 MCXOAHbIX  OUMMPOBAHHbIX  M300paXeHun Takme
MarnopasmepHble AeTanu C LUenbio YMEHbLUEHUS 3HTponun obpaboTaHHOro M306pakeHus C COXpaHeHVEM
BOCMPMHMMAEMOrO KayecTBa 3a CYeT YCTpaHeHUs NCuxoduandeckon unsbblToyHOCTU. [log ycTpaHeHvem
crnegyeT NOHUMAaTb NPYMBEAEHUE 3HAYEHUS SPKOCTM YCTPAHSIEMOTO 3fieMEHTa K SPKOCTU OJHOMO N3 COCeAHUX
nuKkcenew, UMEKLLEro MUHMMarbHYH KOHTPACTHYIO Pa3HOCTb C TEKYLLMM.

Mpepnaraembii MeTod NpenpoueccuHra u3obpaxeHuit Obin NporpaMMHO  peanu3oBaH. [ns
NPOBELEHNS] WCCINELOBAHUS XapaKTepUCTMK MeToda Obinv npegycMOTpeHbl BO3MOXHOCTU PEryrMpoBKM
CrnefyroLlmMx napamMeTpoB: pasMep YCTpaHseMon MaropasmMepHon getanu - oT 1 go 7 nukcenewn, nopor
KOHTPACTHOW pa3HOCTU ycTpaHdemon aetanu — oT 1 0o 255 rpagaumi apkoctu. [nsa kaxgoro pasmepa
yCTpaHsieMoW feTany NpoBOAMIIUCH UCCReOoBaHNA 3aBMCMMOCTU kadecTBa obpaboTaHHOro nsobpaxeHus,
MepoK KOTOporo npuHATO 3HaveHne CKO, oT BenmumHbl nopora KOHTPaCTHOW Pa3HOCTU, MPW MPEBbILLEHWN
KOTOpPOro pfetanb YycTpaHsaeTcs. 3ateMm, obpaboTaHHble u3006paxeHusi nogBepranvcb 3HTPOMUAHOMY
KOQMPOBaHMWIO, M CHUManacb 3aBUCUMOCTb KOdUUMEHTA CXKaTuUA OT BENWYUHBI MOPOra KOHTPACTHOM
pasHocTW. B pesynbTate aHanusa MONyYeHHbIX 3aBMCMMOCTEN MOXHO caenaTtb BblBOA: NPV MpOBeOeHMM
NpenpoLeccrHra B YCINOBUSIX HEU3MEHHOCTM PasMepoB YCTpaHAeMbIX OeTanen Mnpu yBenvyeHun nopora
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pacteT CKO, npu aToM Habnogaetcs apdekT HacbIeHns B o6nacti 3HaveHwin 6onblunx 64 rpagauunii
ApPKOCTU. Takas 3aBMCUMOCTb ODYCrOBrMeHa HEepaBHOMEPHOCTbIO pacnpederneHns 3HadYeHUn KOHTPacTHOM
pasHOCTM Marnbix getanen (pacnpegeneHve no Jlannacy). BeposATHOCTb NOsIBNEHUs Manow aetanu ¢
HebOomnbLINM 3HAYEHNEM KOHTPACTHOW pa3HoCTM 6onblue, Yem ¢ 6onblumMM. XapakTepucTuka 3aBUCUMOCTM
KoadpurLmMeHTa CXKaTus OT 3HAYEHUs Mopora Ans KaXdoro 3Ha4YeHusl BENWYMHbI pasmMepa  yCTpaHsemon
JeTanu HOCUT CXOAHbIN xapakTep. Ha ocHOBaHMM aHanm3a Nory4YeHHbIX pe3ynbTaToB U C y4ETOM CBOWCTB
3peHusa 6bin NpoBedeH psiA IKCMEPUMMEHTOB MO OUEeHKe BMWSHUSA 3Ha4YeHWW MOPOroB ANs PasnUyHbIX
pasmepoB yCTpaHAeMbIX AeTanen Ans anroputMa, YCTpaHsaLero nocneoBaTenbHO geTanu n3obpaxeHus
pasvepom oT 1 go 7 nukcenen. B pesynbTaTte BbisiBeHa 3aKOHOMEPHOCTb — MpU yBENUYEeHUU pasmepa
yCTpaHsieMbIX AeTanen 3HadeHue apdeKTMBHOro nopora ymeHbluaetcs. Mpu 9ToM nageHwe yBenuyeHus
KoappuLmeHTa cXaTns OTHOCUMTENBHO NONY4aeMoro Npyu MakCUMarnbHbIX 3HAaYEHMSX NOPOroB MUHUMAIbHO
npy OTCYTCTBMM BU3yarnbHO 3aMETHOro yxyAlleHus kadectsa obpaboTaHHoro nsobpaxeHus. [ns TecTtoBbiX
MONMYTOHOBBIX M30OpaKeHWA KPyMHOro, cpegHero u obwero nraHa yBenuMyeHve KoadduumeHTa oxaTus
nocre npMMeHeHne npenpoleccuHra npovcxoaut B 1,5 — 2 pasa.

Takum  obpasom, paspaboTaH MeTog  NPEnpoLecCcuHra  OuM@POBAHHbIX  U300paKeHun,
YYMTbIBAOLLNA CBOWCTBA 3PUTESNBHOM CUCTEMbI YeroBeka B LEeNnsx yBennyeHus KoaddumumeHta cxatms
SHTPOMUIMHBIX KOoAepoB. [1pyn 3TOM MCKaXkeHus, BHOCMMblE MpWU NpeaBaputenbHon obpaboTke, ABNSATCA He
3aMeTHbIMW, MOCKOSTbKY OCHOBaHbl Ha CBOWCTBaX KOHTPAaCTHOW YyBCTBUTENbHOCTU 3peHusd. M3obpaxeHne
JocTtaToyHo obpaboTaTb OAUH pa3 U fanee koaupoBaTb NOOLIMU AHTPOMUNHBIMU KOAepamMu, He BHOCALLMMU
ownbok npeobpasoBaHUA. ATOT METOL NpenpoLeccMHra MOXeT ObiTb NMPUMEHEH B TeX 06nacTax TeXHUKU,
roe Heobxooumo XxpaHuTb M obpabaTbiBaTb B LuMdpoBon dopme 6Gonblion obbemM BUAEOAAHHbIX U He
JonycTMMO  HakonneHve owubok npeobpasoBaHud, npu HeobXoAMMOCTW  yMeHblueHuss obbema
BMAEOAAHHbIX.

PaccmMoTpeHHbIN Bbile MeToA NpenpoLeccrHra MoXeT ObiTb MPUMEHEH K LIBETHBIM M300paXkeHnsaMm,
npuyemM Mpu ydeTe CBOWCTB LIBETOBOIO 3PEHUSI MOXHO Mnony4vaTb Oonbline koaddpuumeHTbl cxatusa. Ons
OBWKYLLUMXCS  M300paxeHWd [OaHHbIA  MeTod MoxeT ObiTb WCMOMb30BaH MNpy  3anucu  NepBUYHOrO
BMAeOMaTepmnana Ha kamepy, YTo NO3BONUT 3anucbiBaTb BUAeoMaTepmansl 6onbLen NpogormknTeNbHOCTY.
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PREPROCESSING OF THE DIGITAL IMAGES TO INCREASE COMPRESSION RATIO OF ENTROPY
ENCODERS
Voloshina N.
Saint-Petersburg State University of Aerospace Instrumentation

Nowadays a lot of researches are aimed at searching for a new methods of digital image
compression due to it's possible to achieve higher compression ratio then by modern algorithms.

Modern methods of image compression can be divided into two groups: "lossless" and "lossy"
compression. The first eliminates statical redundancy peculiar to images. But compression ratio of the
"lossless" methods implemented to photographical images can't be high enough. Usually one’s value is not
higher then ten. One can implement the second kind of image compression methods with the purpose of
increasing the value of the ratio. For real non-graphical images it's possible to achieve a great compression
by eliminating both psychophysical and statical redundancy. But in some fields of technics usage of "lossy"
compression has great limitations and in some cases is impossible. Examples of such fields are publishing
with usage of scanning photographic images or non-linear montage of TV-programs. It happens because it's
necessary to do a great number of compression-decompression cycles. Initially invisible transform errors can
be accumulated for 4-5 cycles and become visible. So the actual problem is to find the way to increase the
compression ratio of "lossless" entropy methods.

For this reason it's possible to implement preprocessing the purpose of which is to decrease the
entropy of the image without quality loosing. The real image has a lot of details with the ten pixels size and
less. The visual detection of them is almost impossible or they are not semantic. But they are the one of
reasons of high entropy of real images. At the same time the most important for human vision system are
semantic contours. It's well known that threshold contrast of human visual system and therefore visibility of
image distortion depends on size and contrast of the visual object. Consequently the distortion of small non-
contrast details of image is almost not detectible and visual quality is as good as one of the original image.

There was developed the method of image preprocessing based on vision system properties to
eliminate such psychophysical redundancy. While this preprocessing small details are eliminated from image
depending on their size and contrast difference. As a result of experiments was found that for each size of
small detail there is an optimal value of contrast difference called effective threshold. Using the effective
thresholds for all sizes of small image details finds it possible to achieve the best increasing of compression
ratio on conditions that the visual quality is equal to initials. After the image has been preprocessed the
increasing of compression ratio for “lossless” entropy methods is about 1.5-2 times for different kinds of test
images. Once preprocessing the original non-graphical image one can use entropy coders more effective
without accumulating transform errors.




