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OpHKUM 13 METO/IiB HOJIMIICHHS SKOCTI 300paXkeHb € rimepOouizauis ix ricrorpam. OnHak BiH
Hee(eKTUBHUI, 30KpeMa, KOJIU 300pa)keHHsI CBiTi, un 3aTemMueHi. [1lo0 ycyHyTH 1eit Henoiik,
po3pobieHo MoaudikoBaHuii MeTo rinmepOonizalii ricTorpamu, sKdi, BOJOJIIOYH KEPYIOUUM
MapaMeTpoM MEPETBOPEHHS, 1a€ MOXJIUBICTh OTPHMATH ONpPalboBaHi 300paKeHHS 3 KpalluM
PO3pi3HEHHSM JIpiOHUX JeTaiei.

KnrouoBi cioBa: cinepbonizayia eicmocpamu, nepemeopenHs 2icmoepamu, NOMNUeEHHs
sAKoCcmi 300pasicenns.

MODIFIED METHOD OF IMAGE HISTOGRAM HYPERBOLIZATION
R. A.Vorobd, O. R. Berehulyak, I. B. Ivasenko, T. S. Mandziy
H. V. Karpenko Physico-M echanical Institute of the NAS of Ukraine, Lviv

One of the methods to improve image quality, witighsists in increasing the resolution of image
details by contrast enhancement, is to hyperbtiieemage histogram. Herewith this increase in
local contrast is carried out indirectly. It is disethe nature of the change in the histogram ef th
transformed image. Usually the histogram of theitimmage is transformed so that it has a uniform
distribution, which illustrates the same contribatiof pixels gray level to the image structure.
However, there is a method that is based on magéiie human visual system, which is charac-
terized by the logarithmic dependence of the hureantion to light stimulation. It consists in the
hyperbolic transformation of the histogram of thrage. Then, due to its perception by the visual
system, at its output, during the psychophysicatgmion of the image, an approximately uniform
distribution of the histogram of the levels of grixels is formed. But the drawback is the lack of
effectiveness of this approach for excessivelytlagtdark images. The modified method of image
histogram hyperbolization has been developed. ltased on the power transformation of the
probability distribution function, which in the digte version of the images is approximated by a
normalized cumulative histogram. The power indea ontrol parameter of the transformation.
to improve the darkened images we use the valtieeofontrol parameter less than one, and for
light images more than one. The effectivenesseptbposed method is shown by examples.
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Beryn. IominmmTy SKiCTh 300paykeHHs Ui e()eKTHBHIIIOTO BUSBIICHHS JeTaeH
— OJlHA 3 BXIJIMBHUX 3324 Horo oOpoOneHHs. | TyT ciix BUAUTUTH JABa OCHOBHI Harl-
PAMKH — OIpAIfOBaHHA 300pakeHb Y YaCTOTHIM Ta MPOCTOPOBiK oOmacTsax. Meroau
MIEPILIOr0 BUKOPHUCTOBYIOTH repeTBopenHs Oyp’e, Youra, Xaapa, BeHBICT-IEPETBOPEH-
Hst [1—-3]. 3aranom BOHM OCTATHHO TPOMI3/IKI, X04a MOMIMIIYIOTh SKiCTh 300paKEHb.
MeTtoau Apyroro 3aCTOCOBYIOTh 0OpPOOJIEHHS B MPOCTOPOBiH 00JIACTI, MPOCTINIi 1 KOM-
naktHinn [4, 5]. Cepen MHOXUHH BiIOMHX TYT CIIiJi BUIITUTH METOIU PO3TATY AUHA-
MIYHOTO Jiana3oHy 300pakeHHs, Pi3HUIIEB] UM, SK iX [I¢ HA3UBAIOTh, METOAN HEPI3KO-
ro MacKyBaHHs [6], MeToau Ge3MmocepeHbOr0 MiACHICHHS JOKAIbHOTO KOHTpacTy [7],
METOJAU 3 BUKOPHUCTAHHIM HEUITKOI JIOTiKH [8] Ta MEeTOaM MepeTBOPEHHS TicTOrpamu
300paXKeHHSI, SIKi HEMPSMO CHPUSIOTH MOJIMIICHHIO SKOCTI 300pakeHHs yepe3 MiicH-
nenns koutpacty [9, 10]. OnHomy 3 Takux METOIB, 30KpeMa, METOAy rimepboJtizariii
ricTorpamu, MPUCBSYCHE 1€ JOCIHIPKEHHS, METa SKOr0 — ITJIBUIIMTH €()EKTUBHICTb
rimepOodmi3aii ricrorpaMu 4epes MiICHICHHS PO3pi3HeHHs netaneil. CroyaTKy po3risi-
JATUMEMO KJIACHYHY HOTo peatizallifo, a Jajai OMUIIeMO IPOIIOHOBaHY MOTU(IKAIIII0 Ta
MPOUTIOCTPYEMO Ha MPHUKIAIAxX 11 eeKTHBHICTb.
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Kaacuunmii meroa rinep0OoJizauii ricrorpamu 300paxkenHs. Lleit meron 3a-
nponoryBaB ®peit y mpami [11]. 3rigHo 3 HAM ricTorpama MEPBHHHOIO BXIAHOTO 30-
OpaXeHHsI BHJIO3MIHIOETBCS TakK, IO TYCTHHA IMOBIPHOCTI BHXIJHOTO HaOyBae Tirep-
Ooniyny Qopmy. SIKIIO Tenep MPHUITYCTHTH, IO Y 30POBild CUCTEMI BUXIJIHUA CHUTHAI
(hoTopenenTopiB MponopHidHUK TorapudmMy un KyOIYHOMY KOPEHIO BXiTHOi iHTEHCHB-
HOCTI, TO Pe3yJIbTyI04a I'yCTHHA IMOBIPHOCTI Oyne piBHOMIpHOK. Y I[bOMY BUIAJKY
BUPIBHIOBAHHS TICTOTPaMU, K€ CYIPOBODKYETHCS KpPAIlUM PO3PI3HEHHSM JeTanei 3
PI3HUMU PIBHAMH IHTCHCUBHOCTEH MIKCENIB, BUKOHYIOTh 32 0€3MOCepEeIHBOTO ypaxy-
BaHHsI BJIACTMBOCTEH MAJIOYOK Ta KOJIOOYOK CITKIBKM [2]. 3aramom mporiiec BUIO3MIHH
ricTorpamMu UTIOCTPYE CTPYKTYPHA CXema, oAaHa Ha puc. 1.3 Hei BHIUTHBAE, IO 30pO-
Ba CHCTEMa CIIPUIMAE TIEPETBOPEHE OIEePaTOPOM TimepOoizalii BXigHe 300pakeHHs L
3 TYCTHHOO po3moaiay iiMoBipHOCTi P(L), 1110 3yMOBIIIOE KiHIIEBY PEAKINIO i€l %K CHC-
TEMH K Ha 300paKeHHs 3 PIBHOMIPHMM PO3IMOAIIOM PiBHIB Ciporo (iHTEHCHBHOCTEH)
fioro mikcemiB Py(W).
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Puc. 1. Ctpykrypa rinep6osiuHOro nepeTBOpPEHHs ricTorpaMu.
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SIKIo MOTPIOHO OTPUMATH TMEPETBOPEHY T'YCTUHY IMOBIPHOCTI 3 TiMEpOONTiYHEM
pO3MoIiIoM, TOOTO KOJIH
1

L dQin(C_)=In(C_))

* * * . . .
B MeXaX Lyin €L <L, BUpa3 Ad XapaKTEPUCTHKH Nepeaadi PiBHIB 3HAXOIMMO,
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p ()=

migcrasisioun popmyy (3) B (2):
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OpHak Ha TIPAKTHUII 32 UM METOJIOM HE BIA€THCS AJalTyBaTH 300paXKEHHS O
SICKpaBICHUX XapaKTEPUCTHK.

MonudikoBannii MmeTon rimepo6oJizanii ricrorpamu 300paxkenss. s migu-
HIeHHS e()eKTHBHOCTI METOIy 3aCTOCYBAJIM CTEIICHEBE MEPETBOPECHHS (YHKINT po3rmo-
Ity iMOBIpHOCTEH, yepes 110 Bupa3 (4) mit MoandikoBaHOTO HENIHIHOTO MepeTBo-
peHHs HaOyB BUY

o \RLLI®
* _ * max

L =Lmin| = ’ ()

L
ne o > 0. Take cTeneHeBe NEPETBOPEHHS 3a MAIMX 3HaUeHb O 3a0e3mneuye 301IbIICHHS
KUTBKOCTI CKJIAJIOBHUX TiCTOTPaMHU 3 HU3BKUM PiBHEM CIpOro y KyMYJSTHBHIH TricTorpa-
Mi, sIKa anpoKCHUMY€e (DYHKIIIFO0 PO3IMOILTY iIMOBIPHOCTEH, a00 K 32 BEIIMKUX — 3MCHIIIYE
KUTBKICTh CKJIAZIOBUX 3 BUCOKHMH PIBHAMH Ciporo. Y Takuil croci6 3a0e3mnedmim MoxX-
TUBICTH aaamnTaliii rimepOoizamii rictorpaMu J0 BIACTHBOCTEH TiCTOrpaMHU PO3IIOALTY
PIBHIB CIpOTO BXiTHOTO 300paskeHHS.

min
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ExcnepumentanbHi mocaimxenHs. EdexTuBHICTE po3pobieHoi moaudikarrii
MeTOy rimepOostizaii ricTorpaMu IPOLTIOCTPOBAaHO Ha mpukiagax (puc. 2). s mo-
PIBHSUTBHHX €KCIICPHUMEHTIB BUOpaau psa 300paxeds (a, 2, e, 3), AKi OMpAIfOBajIH, 3a-
CTOCOBYIOUH KJIaCHUHY rimepOotizaiiito ricrorpamu (0, 7, €, #) Ta 3apONOHOBAHUN MO-
nudikoBanuit metox (8, 0, v, i). Ha mux 300pakeHHsIX Kpalie po3pi3HsoTh ApiOHi 1e-
TaJi, HK Ha OJICpKaHUX 32 BiJOMHM IIiIX0JIOM TirepOoitizailii ricTorpamH.

Puc. 2. OnparroBansst 300pa)xeHb TinepOoIiTHIM MePETBOPEHHSM IiCTOIPAMH.
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