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(Robust Orientation Estimation Algorithm of Fingerprint Images )
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Abstract

Ridge orientations of fingerprint image are crucial informations in many parts of fingerprint recognition such as
enhancement, matching and classification. Therefore it is essential to extract the ridge orientations of image accurately
because it directly affects the performance of the system. The two main properties of ridge orientation are 1) global
characteristic (gradual change in whole part of fingerprint) and 2) local characteristic (abrupt change around core and delta
points). When we only consider the local characteristic, estimated ridge orientations are well around singular points but not
robust to noise. When the global characteristic is only considered, to estimate ridge orientation is robust to noise but
cannot represent the orientation around singular points. In this paper, we propose a novel method for estimating ridge
orientation which represents local characteristic specifically as well as be robust to noise. We reduce the noise caused by
scar using iterative outlier rejection. We apply adaptive measurement resolution in each fingerprint area to estimate the
ridge orientation around singular points accurately. We evaluate the performance of proposed method using synthetic
fingerprint and FVC 2002 DB. We compare the accuracy of ridge orientation. The performance of fingerprint authentication
system is evaluated using FVC 2002 DB.

Keywords : fingerprint recognition, orientation estimation, synthetic fingerprint.

I.M E s, 283 Aoz AR b4 gFEol AR
A"l Fol A 74 dy ARSI gtk A& Q14 A
AT A4 A2 e Faly, $43 A4 4 sde ol 98 W37 HolXT Qn 3o we o
%_3_ ?_]N Ao] & =1 . ?1}\1 /ﬂb_% ::.’__—_
TS T ANY-RAAR, AT A A 4 el a7gel A A N
A7 AH ol7] AEMAE AE 4 Alx"E FAE 4 B
(Biometrics Engineering Research Center, Yonsei 3}, AgH a2dla B9 2 dagESEo] A
Univ.) =1 101~4] X 1 e =t =
2 A ol Y Ay ez oot e T aaSse i Aas
(BERC) 9] Aoz Tﬁy HA%Yrth AHgEE 4 e AuE wolzd ZelstwA g

Hedah 200735928Y, =S4 Y: 20073129289

(55)



0| =0 2ol X|

Ao

T Wyo] ZAsA a7dErh AR
7] 18hM AF7HA B ATt o
Ak Hong 5%¢ adtqE 7wtoz n3yd

e oo X
ol @ X

Aolzg sl W FAsET 19z
Hainsworth 57 16708} 3488 wae 4dso]
2 wg 99 3459 F718 2ASAG. o ol
Vg ge 25T 2E PHE Qs AF Gae)
Foapsh $%e BT FaAGY 24 24 Ao zbT
e YR Apolz) mabd B 540 DA,
1Y 54 Aoz} 2 wEe ndEsl AuA

Feng §%¢ 0% 459 A& GaeA 47—} TEFE
%‘Ei"‘ o]-g-3} Xiﬁﬂ“EﬂW

A msok_ 243}9&1:}.
2 d(point-charge model)-& A}
2R o3 HZ%(Polynomial

o] Hh:tv] o _r._,_7s] o=
T2 AE 0] dEHAR AAsA §4 BFe
283 A

4 el 99e

a 94
Approximation)& AH&-3} T}
;@Q T AdEe AAo] gk FA] A o]
°F st QF7b A A
= @3o] stk

€ =AM E AR BE A
0:13;]0] E_/\-LQ_ 21-;:]—7;1] j_g:]
(gxg@Ez §A4o o
A E5E %%i}(smoothmg ]
= g2 i FAA
e DB F4, 9 %@.ﬂl*i% dut g =
3, 223 A T2 JoME HE3 Hrt 2 A3
Arz 2R3E E HAs ZAurA o] uek =% ¢

=
=

(a)
a7 1. 8M WE & (@)U g hesMuE =5
Fig. 1. The extraction of ridge orientation.
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