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MOJENb U METO[ NOBbILEHUA PE3KOCTU FPAHUL U TMHUN

B cmamve npeonazaiomes MoOenb u MemooO NOGbIUEHUS Pe3KOCIU SPAHUY U TUHULL HA YUPPOBOM uz0bpadice-
HUU, UCNOJIb306aHUE KOMOPLIX He mpebyem HOPMUPOSGKU SAPKOCMel CHUMKA, 4mo No360Jjsem obecneuusams mpe-
b6yemblil YposeHb IPeKmusHoCmU ROSbIUEHUST Pe3KOCTU YUPPOBO20 U300DANCEHUSL.

Knrouegvte cnosa: 3¢pgpexmuerocmo, uzodpasicenue, Mooeib, Memoo, NOSbIULEHUE PE3KOCTIL.

BBepeHue

[Ipu pemeHnn MHOTUMX NPUKIATHBIX 33a7ad, CBS-
3aHHBIX C aHAJIU30M IU(POBBIX U300paKEeHUH, UHTEpE-
Cyloliye Hac OObEKThl HA CHUMKE MOTYT UMETh HEBBI-
COKUIl YpOBEHb KOHTpacTa IO OTHOILIEHUIO K (oHY, Ha
KOTOPOM OHH pacrookeHsl [1-3].

B Takux ycnoBUsX BO3HHKAIOT MPOOJIEMBI C aJIeK-
BaTHBIM BOCHPUITHEM U 00pabOTKOH W300pakeHul, a
TaKke ¢ Aemu(pUpOBaHUEM CHUMKOB B CMBICIE He
OoOHApy)KEHHS CITa0OKOHTPACTHBIX 00BEKTOB. [IpH 3TOM
CYIIECTBEHHO BO3PACTaeT TPYAOEMKOCTh Aeunppupo-
BaHUS CJIA0OKOHTPACTHBIX U300pakeHui [2, 4].

IIpumeHenue kmaccudyeckux mozenen [2, 5-7],
Npe/IHa3HAYEeHHBIX JUIsl MOBBIIICHUS! PE3KOCTH HPOIIOp-
LHOHAJILHO YPOBHIO KOHTPACTHOCTHU, MPUBOAUT K TOMY,
YTO BBIXOJHBIE 3HAYEHUS APKOCTU ' MHUKCesell CHUMKa
OCJIe TIOBBIIIEHHSI PE3KOCTH MOTYT NMPUHUMATh 3HaYe-
Hus Ha uHTepBase [a’,b'] GosblueM cTaHIAPTHOrO WH-
TepBaja 3HaueHu# spkoctu [0, 255].

B Takoii curyaumu HEOOXOOUMO IPOHM3BOAUTH
HOPMHUPOBKY sipkocTeil f' Takum o6pa3oM, 4ToObI HOP-
MHUPOBaHHBIE SIPKOCTH ||f ’|| MPUHAUISKAIN CTaHIapT-
HOMY MHTepBaly 3HaueHui spkoctu [0, 255] .

BeimosHeHre Takoi HOPMUPOBKH YacTO TPUBOAUT
K ToTepe (OTOPEalMCTUYIHOCTH CHUMKa. Bce nmeno B
TOM, YTO IIPH TOBBIIIEHUU PE3KOCTH YaCTO MPOSBIIIOT-
cst G QEKThI: a) 3HAYUMOH aCUMMETPUH TPaHUI] UHTEP-
[a’,b'] rpaHuIl

[0,255], 6) u30BITOUHOrO pocTa APKOCTH ' BLICOKO-

Bajia OTHOCHUTECIIBHO HWHTCpBaJJa

KOHTPACTHBIX MTUKCENeH IpaHuIl ¥ JTHHHUH.

B Takux ycnoBusX 1mocie HOPMHUPOBKU OIHOPOJI-
HBIE PacIpeesieHus] IPKOCTH BHYTPEHHOCTH M TPaHUIL
HU3KO KOHTPACTHBIX HW300pPaKEHUH HEEeCTEeCTBEHHO
CKUMAIOTCS: HE PEIKO MIMPOKUH HHPOPMAaTHBHBIN Jna-
Ma3oH SIPKOCTH, KOTOPBI Ha MCXOIHOM H300pa)KCHUH
CONEPKUT IOMABIIAIONIEE YHCIO SAPKOCTEH MNUKCenei
00beKTOB U (poHa, CKUMAETCS B HECKOJIBKO pa3. B nuto-
re, BBICOKOKOHTPACTHBIE OOBEKTHI CTAHOBSTCS W30bI-
TOYHO KOHTPACTHBIMH, a HU3KOKOHTPAacTHBIE H300pa-
JKEHUs OCTAlOTCsl He KOHTpacTHhIMU. [Ipu 3TOM Tpanu-
LBl KOHTPACTHBIX W300pakeHHH TpencTaBIsAroTcs Oe-

JIBIMA MM YEPHBIMU Todkamu. Kpome Toro, us-3a
aCHMMETPHMHU TpaHuIl uaTepsana [a’,b’] oTHOCHTENBHO
rpanun uHTEepBana [0, 255], mpOUCXOAUT HEECTECTBEH-
HOE 3aTEMHEHHUE WIIH OCBETIEHHE H300paskeH s,

B Takumx YCIOBHAX aKTyalbHBIM SBIISETCS pelle-
HME 300ayu TOCTPOEHHUS MOJEIN U METO/A MOBLILICHUS
PE3KOCTU HEe TPeOYIOIEro HOPMUPOBKM sApKocTel '
BBIXOJHOTO M300paKEHHS.

1. Mopenb NOBbILWEHUSA PE3KOCTU

JI71s1 pemieHus MOCTaBICHHON 3aJayMl Mpeaiaraer-
Csl IOBBIIIATH PE3KOCTH JIMIIb TUKCENEH TpaHull 00beK-
TOB (JIMHUI) Ha M300pakeHHs, MICHTH(OUIMPOBAHHBIX
10 3a/laHHBIM KputepusaM [2, 8-10], Ha ocHOBe mpuMe-
HEHHMS CIIEIyIoIIeH 6a30BOi Momeu

|_f+sn-AfJ, ecliu 0£|_f+sn-AfJ£255,
=40, ecmn | f+sn-Af <0, (1)

255, eciu |_f +sn - Afj > 255,

rie |_J — onepauys OKPYIJIeHUs JI0 IENIOro.

Takast Monenb MpeAyIoKeHa Ui TOro, YToObl He
MOBBIIIATH KOHTPACT BHYTPEHHOCTH, U VISl TOT'O, YTOOBI
HOBbIE 3HAYEHHWs SPKOCTH f' MHMKCeNel IpaHul] U K-
HUH HE BBIXOJIWIIHU 3a IpeJebl CTAaHIAPTHOrO AUanaso-
Ha spkoctu [0,...,255].

OTo cpemaHo Uit TOro, 4yToObl HE HOPMHUPOBATH
BLIXOQHBIE 3HAYEHUSA spKocTH f' M He YXyAIIaTh
CBOMCTB (hOTOPEATUCTUIHOCTH CHUMKA.

3nakoBass QyHKuUsA sn B Monend (1) Ciyxut mis
aJIeKBaTHOTO yBEJIMYEHHs (YMEHbBIICHHUS) YPOBHS SPKO-
CTH CBETJIOro (TEMHOT0) MUKCEIIS Ha TEMHOM (CBETIIOM)
(doHe U onpenenseTcs Tak

= ug/lug |, ecmm |ug|=|u, |,
u,/|u, |, wuHaue,

c£0, ()

IJIc BEJIMYMHBI KOHTPACTHOCTH U WM C HaWIeHBI Clie-
JIYIOLITUM 00pa3oM:

1) crpoutcst yHmoOpsSOYEHHOE II0 BO3PACTAHHIO
pacnpezieneHue KOHTpacTHOCTH U; mukcens (&,m)

{uitizo,.n> UpSup<..<uy,

u =f(En) -1, f(En) #f;,
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rne f(§,m) — SApKOCTh paccMaTpUBAEMOIrO MHUKCES

(&,m) cHuMKa, f; — apkocTH NMKCcenel € -OKpPeCTHOCTH

mukcens (,m), KOTOpbIe OMpeAeNeHbl MOJM0KEHUEM
MacKu oIepaTopa KOHTPACTUPOBAHMSA C IIEHTPOM, CO-
BMellleHHbIM ¢ niikcenem (§,m) [8];
2) HaXOAUTCSl KOHTPACTHOCTh THKcenst (€,M)
c=max{u|,|uy |}

AbGconrotHast BennmunHa Af W3MeEHEHHs! SPKOCTH
f B monenu (1) onpenensercs Tak

Af = y(arg(c);k,p)=k - (arg(c)/255)" -arg(c), (3)
rae k — mHTerpanbHeli KO3(QUIMEHT yCUIEeHHsS KOH-
TPAaCTHOCTH, a P — IOKa3aTellb CTENeHNn (PYHKIUU KOH-
TPacTUPOBAHUSI.

3a cuer Bapuanmu mapamerpoB (k,p) mozens (3)
TIO3BOJISIET JIOBOJIBHO TMUOKO HACTpamBaThCsl HA OCOOEH-
HOCTHU MPUKJIATHON 3a1a4u:

a) BBIOMpaTh TpeOyeMblll CpelHHI YpOBEHb YCH-
JIEHUsI KOHTpacTa CHUMKa MyTeM HM3MEHEHHs 3Ha4YCHUs
MHTErpajJbHOro Kod(ppuIiueHTa ycunenus Kk , u

0) He yCWJIMBATh HE3HAUNUMBIE IEpenajpl sIPKOCTH
ITyTeM YBEIUYEHUsI [TOKa3aTelsi CTEIIeHH P , HJIM HAIpO-

55T
229 .57
2047
17857

AF0x, kL p)
I 1537

x P
k| — 3 L
[255] 1275

% 102

Ta.aT

2557

EBenuunna nameHeHus YR OBHA APKOCTH

THUB — YCUJIMBATDh U 3HAYUMBIC U HC3HAYMUMBIC ICPCTIagbl
SAPKOCTU NIYTEM YMCHBUICHHS ITOKA3aTEIA CTCIICHU P .

IIpu 3ToM aprymenT arg(c) B momenu (3) ompene-
JISIETCSI TaK

c, ecmn c< T,

arg(c) = T 4
g() TC—(C—TC)'zss—iT,I/IHa'{C, ( )

[
I ¢ — KOHTPacTHOCTh nukcens, T, — mopor, onpese-
JSIOIMI TaKyro BeMMYMHY KOHTpacTHoctH c*=T,,

Iocjie KOTOPOHM IpUPOCT aOCOMIOTHON BeauuuHBI Af
spkoctd f OyneT MHIb yMEHbIIATHCS.

Takoe ompenenecHue aprymenTa arg(c) (QyHKIUH
Af = y(arg(c);k,p) HeE0oOXOAUMO A TOrO, YTOOBI HE
YBEIMYMBATh WTAaK OOJbIIUE Iepenajbl SPKOCTH st
HEJIOMYIICHUS YPEe3MEPHOro IOBBINIEHHS KOHTPAaCTHO-
CTH U MUHUMM3AIMA HETATHBHOTO d(PQEKTa MOSIBICHUS
OCJIBIX U YePHBIX TOYEK HAa TPAHUIAX U JTUHHSX.

Mogenu GopMUpOBaHHS aOCONIOTHOW BEITWYHHBI
Af yBenmuenus (ymeHblIeHUs ) sipkocty f mpu peanu-
3alMd Pa3IMYHBIX MPABUJI TOBBIIICHUS PE3KOCTH TPHU-
BeneHsl Ha puc. 1, rae T, =76.5, k=1, p=0.5.

o 255 51 I6S5
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WL HLHLE

YpOB EHE KOHTPACTHOCTH

— Ilpeanomennan MOTels KOHTPACTHR OEAHNA
— TlomuuoMBpantHad MoLElIb KOHTHACTHROEAH KA
JIunefinas MOGENE EOHTPACTHPOEAHHA

Puc. 1. Paznuunbie Mmoaenu
(dhopmupoBaHus a0COMIOTHOM BenuuuHbl Af spkoctu f

2. MeToA NOBbLILWEHUSA PE3KOCTU

st peanmzanuu Moaenu KoHTpacTipoBaHus (1), B
YCIIOBUSIX TIPEIBAPUTENIBHON JTUCKPUMHHAIIMN ITHKCE-
Jiell TPaHUIl U JTIUHUH TpejiaraeTcsi MeTo/l MOBBIIICHHSI
pe3kocTH (is -METO/), OCHOBHBIC IIATd KOTOPOI'O COCTO-
AT B CIIEIYIOIIEM.

Hlar 1. TaOMMYHOM  QYHKIMU

Af = Af(c) . I[TockoNbKy KOHTPacCTHOCTh C IPUHUMAET

[TocTpoenue

3HAYEHHs HA MHOXKECTBE HE OTPHLATEIBHBIX YHCET Ha
untepBaie [0,...,255], mocne Toro, Kak onpeaeaeHbl Bce
rapameTpbl MOJIENEH MOCTPOUM TaOIMYHYIO (YHKIHIO
Af = Af(c) , tme ¢=0,...,255 .
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Hlar 2. TloBeimeHue pe3kocTH. B xoxe cxaHupo-
BaHUs W300pakeHMs TS Ka)JIOrO MUKCENsl TPAaHHIBI 1
JIUHUU:

a) B X0/l OLICHUBAHMA KOHTPAacTHOCTEH u; Haii-

A€M MHUHHMMAJIbHYI0O Up M MakCHMMaJIbHYIO U, KOHTpa-

CTHOCTH ITUKCEJIS IO MacKe B OKPECTHOCTH;
0) HaliieM BEJIMYMHY KOHTPACTHOCTH C IIUKCENS U
3HaK sn ;
B) IO IapaMeIrpaM C M SN C HUCIOJIb30BaHUEM
TabaumyHo 3amaHHOW ¢yHkumu Af = Af(c) Haxomum

HOBYIO sipkocTh f' 1o mpasmity (1).
HTar 3. Koner.

B cBsi3u ¢ ucnonb3oBaHUEM TaOMWUYHON (YHK-
uuu Af = Af(c) , OCHOBHas BBIYHCIUTENbHAS HATrPy3-

Ka INpCaI0KCHHOTO 1S -MEeTOJ majaaeT Ha peanusanuro
2-ro mara, a MMCHHO — Ha BBIYMCJIICHHE KOHTPACTHO-
crei U; M HaXOXACHHEC BCIWYHMH Uy U U, JIs ITHK-

ceneil CHUMKA.

Taxum 00pa3oM, IO MOPAAKY BETUYUHBI TPYIOCM-
KOCTbH TIOBBIIICHHUS PE3KOCTH OJHOTO MUKCEIIS TPAHUILIBI
(IUHMK) C TPUMCHEHHUEM 1S -METOJ[a COCTABIIACT TPH
oIepalyy CpaBHCHUS.

BbiBoAabI

Takum oOpa3zoMm, NpU TPYAOEMKOCTH, PAaBHOH IO
MOPSIKY BEJMYMHBI TPYITOEMKOCTH IIUPOKO HCIIOJIb3Ye-
MBIX aHaJOroB, OCHOBaHHBIX Ha WCIIOJNF30BAaHHHU OIEpa-
TOpPOB Au(PepeHINPOBAHNUS, TPEAIOKEHHBIN 1S-METO/,
TIO3BOJISIET HE JAOMYCTUTh BO3HUKHOBEHUS MPOOIIEM:

a) acMMMETPUYHON TI'paJalliOHHOW KOPPEKIHH U,
HEEeCTECTBEHHOI'0 3aTEMHEHHE WM OCBETIICHHS H30-
OpakeHus;

0) cxarusi MH(POPMATHBHOI'O JWANla30HA SIPKOCTH
CHHMKa C ToTepell (oropeamrcTHYHOCTH OOBEKTOB M
PE3KOCTH HU3KOKOHTPACTHBIX OOBEKTOB M JIMHUIA;

B) YPE3MEPHOI'0 YBEIMYECHUS PE3KOCTH KOHTpACT-
HBIX TPAaHUI] ¥ JIMHUH, IPUBOISILETO K UX IpeJCTaBIIe-
HUIO OEJIBIMH WIIH YEPHBIMU TOUKAMH.

ITpu 3TOM 3a cyeT HACTPOUKHU MapaMeTpOB Moje-
JIel TPeUIOKEHHBI METO]] MO3BOJISIET ITOBBIIATH pPe3-
KOCTh C y4eTOM TpeOOBaHMii 3a/1a4u ¥ CBOMCTB 00pada-
THIBAEMOT'0 CHUMKa.

[IpoBeneHHbIE SKCIIEPUMEHTATILHBIE UCCIIEIOBAHUS
MOKa3bIBAIOT, YTO NMUKCEIN 00BEKTa, KOTOPHIE BAIOTCS B
(oH, WM HAO0OOPOT, HE PEAKO KOHTPACTHPYIOTCS Oolee
3HAYMMO, YeM CMEKHBIE UM TpaHHYHbIE MUKcenu. B Ta-
KOW CUTyallii HEBO3MOYKHO TTOJTHOCTBIO MCKITIOYHTH (-
(exT mosiBJIeHHs OeNbIX M YEpHBIX TOYEK Ha TpaHUIAX
BBICOKOKOHTPACTHBIX HM3PE3aHHBIX TpaHUI] OOBEKTOB
JIMIIb IPUMEHEHNEM TIPEIOKEHHOTO 1S -METOoIa.

Jis MuanMu3anmu 3¢dexTa YepHbIX U OeNbIX TO-
YeK 1ier1ecoo0pa3Ho Tocie MPUMEHEHHUs is -MeToJa Ha
MHOXECTBE ApPKOCTell MHKCeneil TpaHuI U JUHUN npu-
MEHHTh 33JIaHHBIA CriiakuBaronmi GuisTp [2].
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MOQENb TA METOA NMIABULLEHHS PISKOCTI FPAHULb | TIHIN
K.C. Cmensxos, €.M. JIpo6

Y emammi npononyromeca moodens ma memoo nioguwgenns pizkocmi epanuys i 1nil HA YUGPOBOMY 300padicenHi, GUKOpU-
CMAHHA AKUX He GUMA2aE HOPMYSAHHS ACKPABOCMel 3HIMKA, W0 00380A€ 3abe3nedwyeamu nompiOHull pigens eghekmugnocmi

nioguuyenHst piskocmi yugposoeo 306pasicenHs.

Kniouogi cnosa: epexmusnicmo, 306pasicerns, Mooenb, Memoo, nioguujerHs piskocmi.

MODEL AND METHOD OF EDGE AND LINE SHARPENING
K.S. Smelyakov, Ye.M. Drob

A model and method of edge and line sharpening on the digital imaging it is proposes, the use of which does not re-
quire normalization of the brightness of the picture, and allowing us to provide the required level of digital images sharp-

ening efficiency.
Keywords: efficiency, image, model, method, sharpening.
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