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METHOD OF IMPROVING IMAGE QUALITY FINGERPRINT USING
GABOR FILTER

AHoTtanisi: B ganiii cTaTTi po3rJIIHYTO aJITOPUTM MOKPAILEHHS SIKOCT1 BX1JJHOTO
300paxeHHs] 3acHOBaHMMl Ha ¢imeTpax [abopa. CdopmynboBaHa 3amaya
dbopmaizariii MeToAiB miaoopy mapameTpiB diuibTpa ['abopa Ta 3anpornoHOBaHO
pillIeHHs AJis Hel.

KuarouoBi cioBa: mnodminmeHHs: 300paxkenb, Quibtp ['abopa, HOpmamizaris
300paXeHHs, JTJOKaJIbH1 O3HAKH, BITOUTKH MaJIbIIiB.

AHHOTauMs: B JaHHOW cTaThe PaACCMOTPEH AJITOPUTM YIYUIIEHUS KayecTBa
BXOJIHOTO  M300pakeHHs, KOTOphIi oOcHOBaH Ha ¢uiusTpax [abopa.
ChopmynupoBana 3amada (QopManuzalud METOAOB MOJ00pa MapaMeTpOB
¢unbsTpa ['abopa 1 NpeaIoKeHbl peleHus 1Sl Hee.

KuroueBble ciioBa: ynyuiieHue uzoopaxenuid, punbtp ['abopa , HopManuzanus
N300paKEHHUS , TOKATbHBIC TPU3HAKH, OTIICUYATKH MTAJTBIICB.

Summary : In this article the algorithm for improving the quality of the input
image based on Gabor filter. The problem formalization methods of selection
options Gabor filter and suggested solutions to it.

Key words: Adjusting images, Gabor filters, image normalization, local

features, fingerprints.

Beryn

ABTOMaTUYHE CITIBCTABJICHHS BIJIOMTKIB TAaNbI[IB TPYHTYEThCS Ha
MOPIBHSIHHI JIOKAJIBHUX O3HAK 1 iX KOMOIHAIi JjIi BUKOHAHHS 1AeHTU]iKaril
ocooucrtocTi. BaiauBuM ertartoM B 31CTaBJI€HHI BIAOUTKIB MaJBIIB €
aBTOMATHUYHO 1 JIOCTOBIPHO OTPUMATH O3HAKH 3 BXIJIHUX 300pa’K€Hb BIJOUTKIB
NajbIliB, IO € BAXKUM 3aBIaHHSIM. BUKOHAHHS alrOpUTMY BUJIYYEHHS O3HAK

3aJIEKUTH OUTBIIIOI0 MIPOTO BiJl IKOCTI BXITHOTO 300paKeHHS BiIOWTKA MAJTBIIS.
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Jlns  3a0e3nedeHHsT HEOOXITHOI HAAIMHOCTI BUKOHAHHS aJITOPUTMY
BUJIyUYCHHSI O3HAK, HE3aJCKHO B SKOCTI 300pakKCHHS BiOMTKA TAJIbII,
HEOOX1THUI JTOJATKOBHM aJrOPUTM, SKUH MOKpaIlye SKICTh 300paKeHHS.
Bxinne 300pakeHHs BiIOMTKA Tajblisl B 3aJIEKHOCTI BiJl THUIy CKaHEpa MOXE
MPEACTABIATHCS y BHIJISAI OlHapHOTO 300pakeHHS abo0 K 300paKeHHsS B
Ipajiaiisix ciporo Koiabopy (TrpaieHTHE 300payKeHHS).

JlokaJjibHi i ri100aJbHI XapaKTepPUCTUKH BiIONTKA MaJIbIA

Y KOXHOMY BIJIOWTKY TMaJjbllsi MOXHa BU3HAYMTH JIBA THUIH O3HAK -
r100adbHl Ta JIOKaJNbHI. [J100anpHI O3HAKM - Ti, fAKI MOKHA IT00a4YUTH
HE030pOEHUM OKOM.

[Hmwmit TUn O3HaK - JoKaimbHI. lle JokanbHI O0COOIMBOCTI MAMUISIPHUX
JHIA YHIKQJIBHI JIJI1 KOKHOTO BIJOMTKA TOYKHU. [x BHIiICHHS TTOB’SI3aHO 3 THM
110 JIiHIT BIAOUTKIB NaJIbLIB HE € MPAMUMH. BOHU YacTo 31aMani, po3raiysKeHi,
3MIHIOIOTh HaIPSIMOK 1 MarOTh PO3puBH. TOUKH, B SIKUX JIiHII 3aKIHUYIOTHCS,
PO3rainy>KyrThCsl @00 3MIHIOIOTh HANPSAMOK, HA3UBAIOTHCS TOYKAMU MIHYIISIMU.
[{i Toukm 3a0e3MeuyroTh YHIKaJIbHY 1H(QOpPMAIlI0 MPO BIAOUTOK MAaJbI TPH
inenTudikarii ocoorcrocti. KoxkeH BimOUTOK MiCTUTH 110 70 MiHYIIIH.

HoninmeHHs AKOCTI 300paskeHHsA BiOMTKY HajbUs 32 J0IMOMOIOI0
BUKOpHCTaHHA QinbTpa [Mabopa

Ounbtp ['abopa -  miHIMHMA ~ QUIBTp, IMOYJIbCHA  MEpeXigHa
XapaKTEPUCTHKA SIKOTO MPENCTABIAETbCS Y BUTIIAAL T0OYyTKY (pyHKIii ["aycca Ha
rapMOHIMHY (YHKIIIIO:

906 ¥) =s06Y)- W (X Y) | e - (% Y) ommuexcna cumycoina, a - (¢ Y)
oruHae ['aycca mis IBOBUMIpHOTO TpocTopy. 3acTtocyBaHHS (inbTpy ['abopa
JU1s1 300paXkeHb 3I1MCHIOETHCS 3a 11’ SITh €TalliB.

Eran 1. HopmaJizanisi 300paskeHHsl.

Hopmamizarmis 300pakeHHS HEOOXiJHa JJIS TOro, IMOO IIOCTaBUTH
nonepeaHi cepeaHi 3HaueHHs 1 BiaxuieHHs. HopmanizoBane 300paxenHHs G

BU3HAYAEThCS AK 300pakenHs, ne G (i, j) - 3HAYECHHS HOPMAaTI30BaHOI
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SACKpaBOCT1 TiKcens 3 KoopauHaTtamu (i, j). HopmamizoBane 300paskeHHS
pPO3paxoOBYEThCS  BUXOIAYM 13 CEPEIHBOTO 1 CEPEIHBOKBAAPATUIHOTO

BIIXUJICHHSI BUX1HOTO 300pakKeHHS:

MO+\/VAR0'(|(L =M’ yecnul (i, j) > M

.. VAR
G(I! J) = — >
M, —\/VARO (16, ) =M) ,uHaye
VAR
M, : VAR, : :
e 1 - 3aJIaHl 3HAYEHHS CEPEIHhOTO 1 CEPEAHBLOKBAAPATHIHOTO
BIIXWJIGHHS ~ BIANMOBIJHO, 1 -  BHUXUIHI  3HAYE€HHS  CEPEIHBOTO 1

CEPETHBOKBAAPATHYHOTO BiIXWICHHS, OOUHUCITIOIOTLCS 32 (popMyIaMu:

1 N-1N-1 L
M =W Z'(LJ)
i=0 j

j=

’

VAR=$ZZ(I(i,j)—M)2

Ha Puc 1. HaBeaeHo mpuKiiaj BX1THOTO 1 HOPMaJi30BaHOTO 300paKeHHS

IR
i
B/ 111 AR
(a) (6)

Puc. 1 Ilpuxnan BxigHOTO (a) 1 HOpMasi3oBaHOTO (0) 300paxeHHs: 00pazy

BIIOUTKA ITAJIBLIA.

Eran 2. Po3paxyHok Opi€eHTaniiiHOTO 300paKeHHH.
OpienTaniiine 306paxkenns O npenctasise coboro marpumo NN g
sIKiit koxkHa kommonenta (/) MOKa3ye JIOKAJIbHY OpIlEHTAIlII0 (KyT HaXWIy B

JaHili TouIl) JiHil 3 KOOpAXHATAMU (i.1)
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ofi, j) = larctan df(ij j_)dj(i_’ j_)
2 2d, (i, j)d, (i, )
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a) 6)

Puc. 2 Opienraiiiiai 300paxkeHHst pparMeHTIB BiIOMTKA manblid. Ha MamtoHKy
a) 300pakeHuil GparMeHT MEHTPY, Ha MATIOHKY 0) pparMeHT JeIbTH.
Eran 3. Po3paxyHOK 4acTOTHOTO0 300pasKeHHS.
YacTtoTHE 300paskeHHs ABisie coboro Marpuiro posmipy NN p gkiif

F(. ) MOKa3ye JIOKaJbHY YacTOTY JIHIM B JaHI1M Toull, sSKa

KOKHA KOMITOHEHTa
BU3HAYAETHCS SIK YACTOTY I'peOEHIB, CIIPIMOBAHUX Y3JI0OBXK OpI€HTAILlli BUCTYIY.
VY pasi, SKIIO0 B SKIHCHh TOYIl HEMOXKJIMBO BU3HAYUTH YITKY CHHYCOiJajbHO-
OKpecJieHY XBWIIO (HampHKIaJ, 4yepe3 HasBHICTh OCOOJMBUX TOYOK B LHUX
KOOPJIMHATAX ), YACTOTa BUBHAYAETHCA SIK CEPEHS BEJIMUYMHA YaCTOTH B CYCIIHIX

OJIOKAX.

Puc. 3 [Ipuknan 6510KiB, B SIKMX HEMOXJIMBO YITKO BU3HAUUTH YITKY

CUHYCOUJIATIbHO-OKPECIEHY XBUJIIO.
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Puc. 4 XBunpoBe npeAcTaBIeHHS JiHIM B OCEPEIKY

Po3paxyHOK 4YacTOTH B TOYIl 3 KOOPJAHHATOIO @ 1) PO3PaxOBYETHCS
HACTY[IHUM UYMHOM: SKIIO 4 - KIJBKICTh IIKCENiB MiX IBOMa CyCigHIMH
rpebenssmu B Omomi posmipmicio W>XW i penrp 6Gmoky - mikcens 3

KOOpAMHATaMH (1), 1o wacrora B maHiii Touwi Oyne po3paxoByBaTUCA SIK
Ly 1
F@, )=~
A
Eran 4. binapusauisi 300pa:keHHsl.
3o0paxxeHHs: B BH3HayaeThCcs K 300paKeHHS, SKIIO KOXXEH MIKCEIb
npuiiMae oJIHE 3 ABOX MOXJIMBHUX 3HAYE€Hb - HYJISI OJIUHULL.

OnuHulils BiJNOBIIa€ rpeOEHIO BIAOUTKA, HYJIb - 3aIaJINHI:

R, j) = 1, ecnu G(i, j) > B,
)= 0, unaue

B

e 0 - @OpIr MacKyBaHHs, a G(1,

- IHTEHCHUBHICTh MIKCEJS
300paxXeHHs.
Eran 5. 3acTtocyBannsi 10 6iHapHuM 300pa:keHHI0 QiabTpiB ['abopa.
QiIbTp HAJAMITOBYETHCS HA  JIOKAIbHY  OpIEHTALlII0  BUCTYIIIB,

3aCTOCOBYETHCS JI0 TIKCEIIB BUCTYIIIB 1 3aMaiuH 300paKeHHS.

2 2
H(, j:¢, f)=exp —% %‘l‘% cos(2r fx,),
X y
— i i i 2:—-. i i- . . .
Jle %= lcost )k sip. Yy =—1-sing+]-C0S0. §_ opiepramia dimbrpa T'abopa,

) . . . o
f. qacToTa, a 5X M Y - IpOCTOPOBI KOHCTAHTHU O6B1I[H01 Faycca Y3O0BK OCCH X

1y BIATIOBITHO.
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Hns  BukopuctanHs @inprpa ['abopa HamM HEOOXiAHO 3HATH 3HAYEHHS
HACTYITHUX BEJIMYUH:
1) mampaBieHHS (QiTbTpa

2) 4acTOTy CHHYCOIAaJIbHOT IIOIMHHUN XBHJI

.S . o
3) 3) O i % - cepeaHbOKBAAPATUYHI BIIXUJIECHHS 00B11HOI ["abopa
YactoTHa XapakTepucThka (iIbTpa BHU3HAYAETHCS 3 JIOKAJTBHOI YacTOTH f

. . . . . 0
BHUCTYIIIB, HAIIPSIMOK BU3HAYA€THCA JIOKAJIbHO1 OP1€EHTALIIETO. 3Ha4YCHHSA 6X 1 y

MO>KHA 33JaTH MPU peanizalli aJropuTmy.
Uuwm Ginbiie OyayTh 111 3HAYEHHS, TUM Oubie GuIbTp Oye CTIMKUI 0 IIyMiB,
aje, B TOM ke yac, OyJe BHOCUTHU OUIbIlIE€ CIIOTBOPEHb, CTBOPIOIOYH HEICHYIOUI

. ) .
BUCTYIIH 1 3allaAVHU. ﬂKI]_[O BI/I6paTI/I 3HA4YCHHAA 5X 1 ¥ HU3bKUMU, (I)IJ'IBTp HE

BHOCUTUME CIIOTBOPEHb, aj€ MOro 3/JaTHICTh (PUIBTPYBAaTH 3HAYHO 3HU3HTHCH,
10 MPU3BEE 0 HEEPEKTUBHOTO YCYHEHHS IIIYMIB.

Tomy mpu migbopi 3HAYEHD S i 9

HAMararoTbCs 3HAUTH KOMIIPOMIC MIXK
e(EeKTUBHICTIO (QUIbTPA 1 BIACYTHICTIO BHECEHHMX (PUIBTPOM CHOTBOpPEHb. K

MpaBUJIO L1 apaMeTPH MiI0MPAOThCA EMITIPUYHUM HUIIXOM.

Puc. 5 llpuxnan BinOuTky nanbiis, oopodieHoro gpinbtpom ["abopa.

Bubip napaMeTpiB ajiropurmMy, MAaTEMATHYHA MMOCTAHOBKA 3aBIAHHA
3aBgaHHs: WAOIp MapaMeTpiB JUIsl ONTUMAIBHOI POOOTH aNTOPUTMY 3
YMOBH 3a0€3MeueHHs IKOCT1 (iabTpallii 1 30epe’keHHs KIII040BOi 1H(opMaIii.

M= m,...,m, .
- MHO’KMHA KJIIOYOBHUX TOYOK B 300paKeHH1

International Scientific Journal http://www.inter-nauka.com/




International Scientific Journal http://www.inter-nauka.com/

E=re,..6 .
- MHOKMHA [TOMUJIOK B 300pakeHH1

Heo06xigHo BUOpaTH onTUMaIbHUI HaO1p mapaMeTpiB i GiIbTpa 300paKeHHs,
3acHOBaHOTO mepeTrBopeHHI ['abopa. byme mpoBoauthcs migbip mapamerpa,

CepeIHbOKBaAPATUIHOI 00BiHOT ["aycc, BUKOPHUCTOBYBAHOI B (QIIBTPI.

K0XHOMY 3Ha4Y€HHIO ¢ CTaBIATHCS Y BiANOBIAHICTE 3HAYEHHS (YHKIIIM R ()

PR, (6)

R . OyHKIIS WMOBIPHOCTI MOMMJIKH IEPIIOTO POAY, TO € WMOBIPHICTH
BHECEHHSI (PIIbTPOM CIIOTBOPEHD B KIIFOYOBY 1H(POPMAIIIIO

R () . @OyHKIIE WMOBIPHOCTI MOMUJIKUA JIPYTOTO POIy, TOOTO HMOBIPHICTH

irHopyBaHHs, ToOTO He BujaneHi urymiB B 300pakeHHI.

SKmo npurHATH f

3a AKych (YHKIIIO, SKa € JIHIMHOIO KOMOIHAIE€ 2-X
napameTpiB:

f(6) =aR(5)+a,R,(d)

Je & i % - parosi koedimicHTH, TO 3aBIAHHS MOXHA C(HOPMYIIIOBATH
HACTYIIHMM YMHOM - HEOOXiJHO 3HaliTM Take 3HAauyeHHd mapameTpa 9, MIo
f(6)=min, 6eR

PinieHHs MOCTABJIEHOT0 MATEMATHYHOI'0 3aBIaAHHS

J11st BUpIIIIEHHS TTOCTaBJICHOTO B pOOOTI MaTEeMAaTHYHO1 3a/1a4l HEOOX1THO
BM3HAYMTH JiaNa3oH 3HAYEHb, B AKOMY OyJe NPOBOAUTLCA Migbip mapameTpy O

1 KUIBKICTh KPOKIB Migoopy N.

Hexan [Srin s Fma] oOpaHMil niama3oH 3HA4Y€Hb, TOJI N - BEJIMYMHA

KpOKy. 3HaueHHs ¢ Ha KpOIi i BU3HAYAEeThes 3a (OPMYJIOH0:

i
é‘izé‘min-’_ﬁ é‘malx_é‘min |:1,_N

’

HeoOxigHO 3HANTH Take i, IpU AKOMY f(6)=aR(6) +8a,R,(6) ——>min
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5max _5min _
5 D: T = 005

min ?

Ona] =[0.3,1.5] , N =24, BeninunHa KpoKy

[Ipuiimemo [
PesynbTaTu E€KCIIEPUMEHTY MoKa3au, 10 3HAYCHHS byHKIIii

F(0)=aR(9)+a,R() \inivaneno mpu =105, Ha Puc. 6 mpoimoctposana

po6oTa anropuTMy IIPHU Pi3HHUX 3HAYEHHAX MapameTpa O

' @"*ﬂ,;ﬁ'

(e
/.!” -‘.,IIH it |
.

i

Puc. 6 Pesynberatu 00poOku 300paxenss gpiibrpom ["abopa nmpu pizHuX

3HAa4YCHHIX.

BucHoBku

Y npaniii crtarti OyB OIMISHYTHH METOJM TOKpAIIEHHS SKOCTI BXIJHOTO
300pakeHHsSI 3acHOBaHWM Ha (QinmbTpax ['abopa. byB nerambHO BHBYCHHIA
MaTeMaTHYHUN amapaT JaHOTO METOAY, 1 PO3POOJICHUH alropuT™, SKUAN
BUPIIIY€E MOCTaBlieHe 3aBAaHHsA. Tak camo Oyna chopmynboBaHa MaTeMaTHYHA
MOCTAaHOBKA 3ajayi, sika moJisirae B popmarizaiiii MeToAiB miadopy nmapamMeTpiB

¢iabTpa [N'abopa.
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