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Fingerprint Image Enhancement Using Voting Algorithm
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Abstract

The performance of fingerprint identification highly depends upon the quality of input fingerprint images. We introduce
a new method for enhancing the images by applying the concept of voting algorithm. The first step, the corresponding pixels of
image enhanced by Short Time Fourier Transform (STFT) and the same image enhanced by Gabor filtering are voted by taking
the one which has higher value of gradients. Step two, the enhanced image will be enhanced again with STFT algorithm. We
measured the performance of our method by measuring the percentage of minutiae matching. Experimental results show that the

percentage of minutiae matching of the proposed method is significantly higher than that of STFT algorithm and Gabor filtering.
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1.4 MISHIZAULYAYAINITIEATIEN
(Region Mask Generation)
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avazuuuanyssgndldlumsusuudenammuan
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ilanuauutpenNMsUSulauy STFT (1o
Py Y o s P
N 3 ABANUN 3) waz ¢nIamLuas (Lo 4
% e’lﬂ' Aﬁ! o k4 = YV
ARANUTN 3) Feazm ilaseasuasneasideaidu
angihliadianuasamuuasanysainnnnanee
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1.3 msUsuudenwiinsargiifiain

ANNTAG

ms‘nﬂamﬂ%mwhqmmwmwﬁuﬁmﬂf;sﬁa
AemusameeIaMsNELD HaMSYABBINMN
A7 (ueni 6 Aednii 4) Wemsvaaaninlssavismm
AnhmsUSuueededims STET (uandi 2 aeda
# 4) uazfNTBIMIWBY (LM 3 ARSI 4) Buuih
M3USuULaImeIZMs STFT wazainsasmiuas
szannsalalasiaduasnasdanduansingad
nAnTIaMsELe ualastanaerneasEaaEy
nuihilefldiudenuemaeaauuasiolunnduas
Thitaduatiu usimsimihuaiundulalasiadaua:
meeudsadumeinioniamgndasiiuneini
Uty
2. wan1souiiisusisazidanaraiioie
(Minutiea Matching) ﬁ'l&i”ﬁnnmnlff’mm'a@mmw

NAMsNABIwUMWRNWaneTile i
MMIUTUURAMMNIINTIAUNUTEAZLBEANE
fhila (minutica) ﬁmnﬁyuua:gnﬁm UHANAINW
# 8 Fuhlimsu3suiisuneazBanasinge
(Minutiea Matching) ﬁé"mﬁaﬂawaﬁ%msﬁ
1Waua (75%) gjqniwmwﬁuﬁmﬂﬁaﬁaﬁlﬁlﬁﬁu
weNAMAIW (13%) 3IdMIUTuuaImemnes
mMwwas (Lin et al., 1998) (66%) waz 3omsUsu
UeNAEIB5MS STFT (Sharat et al., 2005) (74%)
FIUNNANTNARBINABDITUFAIFIANSIT T
aansoaguladail

2.1 ﬁ'ayagmﬁl 1

NnNamMInaaatlsauiiaunaaziden
dumsinaiildnnmsusuudsnmuammnindind
mwihilasnumnai 1 audiuldhiesazeanugndas
YadsmsmnEualszna 75.37 waddud
ganINIBMIUTUUGNLUY STFT (75.18%) wae
fANseIMILUBs (74.50%) Feudashuadildnnms
ﬂ%‘uLwimmmwmwﬁuﬁmﬂﬁaﬁaﬁﬁuauaﬁ
Qmmwﬁﬂimzq 275
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2.2 ﬁ'ayagmﬁl 2

HAMNAABINNMTIT 1 WUh3peay
amugnaaslumsiBsuiisunsasdaadumeiniie
ildnnmsuSuudsgaumwawiiaaeiniad
iauaiicnUseane 77.31 wWasiBud E‘?;ngmhms
YSuuaminuniweedIsnisusuuaauwuy STFT
(68.99%) uazdINTaINLUBS (74.20%) LLazLﬁ'a
W3sususumwitiansiniiaduatunuiiem
anugneasganUszaIna 36 wWasidud

2.3 ﬁ'afyaz’mﬁ" 3

lumsilSsudisuiasazanugneasaas
swﬂaleﬁﬂmﬁumﬂﬁaﬁaﬁlé’mnmsﬂ%mwimmmw
fumwinmeihfiateyayaiis wuhismsusu
ussgaummmisiasiniaiiausldmsasas
ANNGNEBIgERD 76.81 Wasidud ganiisms
USuuaanuuldmnseemuas (74.4%) uay wuu
STFT (70.31%)

NNHBMINeRNLTEUTIBUTBEAZANNGN
Fasneaudsadumeiniionldnnmaiuudnomm
W 3 yatoyn wuhiasoueRsANgNRRENAG
nnnnlihies #a FamsUSuuesThinaus (76.5 %)
Femsusuusauuuldansaamwas (74.37 %) uae
MUY STET (71.49 %) MU0 FIUa0N
MsmaUSuudsgummmwinWansihilaihaua
ansoUSuuseoummmwisisthiaRnisma 2
(Lin et al., 1998; Sharat et al., 2005)

Tunmsnasasnaidanlaslddaulams
Faanmnensiheuiesnhwuhramsmeasssy
usanummmwisimeinileflatemdeasnims
fadenuuulddeulamsaadananainsideui
i wesdehludmnumiasazanugndasly
msuBsuiisuneasBaameiniianuh msdaEen
wuuldeinsiaewiasnhislamsasaziinaninms
Faanuuuldeinsiewsnnng dusadlumed 2
éTqﬁy'uiquuﬁﬁ'ﬂifﬁﬂﬁ'ﬁan‘lﬁ%ﬂﬁﬁmLﬁanqmﬂwwimﬂlﬁ'
cshms@yﬂuﬁmﬂniwLﬁa‘lﬁﬂuﬁaulﬂumsﬁmﬁaﬂf\;ﬂmw
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waz dnsasmiued memsiFeudisudinaien
Tosdaidaninadsuiigaiigadeasliuamsusy
ussgaumwinhmadanenadsuiionnd s
ldldidumsihiienfineosBeaiiouysaau ud
USuuedhedsnms STFT 8nass e liidumeihie
fienadauiingu NnwamIneassUHMWRNME
ihflefldnnmsliuudedeizomsihiauad
NeasBaauazanuazandumeingaiiingy uay
o lhmsu3auiisuaiugndeses
eandsaduneindadiewdnms Minutiae
Matching wuiiasmsiausliesasazuasan
gndasadsgeigaiilaiisufuisnsuiuuds
AMMWULUY STET uasinssaniuas asuandly
il 1

UDlAUAUUS
TunAdeinieuaiifsiyedaulumalsu
u,eimmmwmwﬁuﬁmﬂf:aﬁaﬁtﬁuﬁagmwu
optical sensor “FX2000” by Biometrika %13
Uszanmmiamanazenudrasduasingavadds
m‘sﬂ%’uu@iaqmmwﬁy’q 2 35 (Lin et al., 1998;
Sharat et al., 2005) Hawmauasainalilowams
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o . . . Wuussgauaw | Ysuudsaaaw | USuudeamnin
Tailausuusa | USuusennnn Yy o o o e 4
. MBAINIBY MBS MEIBNIIN
AW 68 STFT ., . )

MLuas AaLaan WLaua
Hayenoi 1 | 69.51428571 | 75.18571429 74.5 71.72857143 75.37142857
iaxanei 41.52857143 | 68.98571429 74.2 76.82857143 77.31428571
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mani 2 Wisuidisusesazanugndssussmsilsuiisunegazildaamsiniailaannnsuiuues

aumwamwiinwaneihiislagismsaadanmeminsideuniaeniiuazinnni

YSuuasgamnlaglinunsiten YSuuasgaumnlaaliaunsiae
Houn NN
¥ 2
Yoyayai
74.85714286 75.37142857
1
Y =
Yoyayai
76.15714286 77.31428571
2
2
Yoyayai
72.91428571 76.81428571
3
1y 74.64285714 76.5

Short Time Fourier

v

Analysis

v

Orientation Image

Estimation

Frequency Image

Estimation

Input Image Region Mask

Generation

Enhance Image

sUN 1 2ueeuismsuSuudimwiinWaeiniiadei8ms STFT (Sharat et al., 2005)

Normalization

Enhanced Image

Orientation Image
Estimation

T Samadon

tion

Region Mask
Generation

Filtering

3UP 2 BuapuItmsuSuudimwiawarsindiadiadinsaamiues (Lin et al., 1998)
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s 4

/ :

f U

sUil 5 anvazngazideaagiinie (Minutica)
(n) 9dFUgAEuFUMEiINe (Ridge ending)
(@) Y9usn (uanuaue) duduanainia (Ridge bifurcation)

sUn 6 msnfSsuiisuneasidsameinie (Minutiea) saamwiinazinida 2 MW asyARaAUGEIY
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5UN 8 MgasiBaameinia (Minutiea) AAunuNAMWRnWazinissuniukazmUFuudenmumMnee
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