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ABSTRACT

In this paper, an efficient core point detection method using orientation pattern labelifgy is proposed in
fingerprint image. The core poim, which is one -of the singular points in fingerprint image, is used as the
teference point in the most fingerprint recognizing system, _\Tlleréforc, the r]etectian_of the core point is the most
essential step’ of the fingerprint rec_égnizi_ng system, it can affect in the: whole system performance. The proposed -
method could detect the position of the core point by applying the. labeling method for the directional pattern
which is come from the distribution of the ridges in fingerprint image and applying detailed algorithms for the
decision of the core point’s position. The simulation result of proposed method is better than the result of
Poincaré index method and the sine map method in executing time and detecting rate, Especially, the Poincaré
index method can‘t detect the core poimt in the detection of the arch type and the sine map method takes too

~ much times for executing. But the proposed method can overcome these problems.

Key words : core point detection; labeling method; fingerprint.
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Fig. 1. Classes of fingerprints. (a) Arch. (b) Tented arch.
(c) Left loop. (d) Right loop. (e) Twin loop. (f) Whorl.
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Fig. 3. Ridge distribution in neighborhood
of core point.
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Fig. 4. Flowchart of the proposed algorithm.
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Fig. 6. Core point detection using labeling. (a) Original
image (b) Binary image of block with orientation = 0° (c)
labeling for binary image (d) Maximum labeling region of
upper part (e) Core point overlapped on original image.
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Table 1. Percentage of each class of fingerprint.

Tented| Left | Right | Twi
Arch v g 1 | Twill Whorl| Total
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Image | 30 3 140 | 105 | 185 | 235 | 700
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Table 2. The executing time for Poincaré index method.

[Tented| Left |Right | Twin
arch | loop | loop | loop

Arch Whorl| Total

executing|
. 6.17 | 6.6 [ 671 | 11 | 104 | 6.85 | 8.53
time(ms)
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Table 3. The executing time for Sine map method.
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Arch | o] o B Y o Total
arch | loop | loop | loop
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Table 4. The executing time for labeling method.

Tented Left |Right| Twin

Whorl| Total
arch | loop | loop | loop
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i
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Table 5. Core point detection rate for Poincaré index
method.

Tented Left |Right | Twin

Whorl| Total
arch | loop | loop | loop

detection

16.7 | 100 | 92.4 | 92.4 | 98.8 | 95.2 |91.84
rate(%)

3t 6. Sine map el wig F41H HAEE
Table 6. Core point detection rate of Sine map method.

Tented| Left | Right | Twin
arch | loop | loop | loop

Arch Whorl| Total

detection
rate(%)

533 100 | 90.5 | 93.3 | 98.8 | 94.3 [92.86
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point detection rate for labe]mg method.

Tented Left |Right| Twin

Whorl| Total
arch | loop | loop | loop

detection

46.7 | 100 | 95.2 | 96.2 | 98.8 | 95.2 [94.26
rate(%)

V.4 &

B el F1Ee] F44 Adel e Ak
)3 gl W A=) Hhal oy 7)ue He

www.dbpia.co.kr



sje] wlizd] 7kl

Q =)
+ 4HE

84 wpgurh

s

a3

LI
f ==

sk
a5

ge] 3

o

M ook oofr g

(11

(4]

[5]

(6]

“
AEpde 7l

s AEE Bl 71E
sine map< |3k ¥l 2 Pincaré indexE ©|
S=gon,
apyell 2] 21 =834k} Poincaré indexE ©]
whilollae] arch¥e] & FAAH AEE<
4 Al s Atk
= B el AR kA s
zheol gk wEe 24 71ES ks
Zoln] gt AHgo] W AE dAel oiF A
Hli A3t A 2 A 2dle 2] 2 gel of
A7l 428 Aolw 53] archy =il F
AP FAH AE dzelEe] At 93HE

ZLll=s

E3] sine map2 °]&-

=0
=

A. K. Jain, L. Hong and R. Bolle, "On-Line
Fingerprint Verification, " IEEE Trans. Pattern
Analysis and Machine Intelligence, vol. 19,
no. 4, pp. 302-314, Apr. 1997.

Anil K. Jain, Salil Prabhakar, Lin Hong,
Sharath Pankanti, “Filterbank-based fingerprint
matching,” [EEE Trans. Image Processing,
vol. 9, no. 5, pp. 849-859, May 2000.

K. Karu and A. K.
Classification,” Pattern Recognition, vol. 29, no.
3. pp. 389-404, 1996.

A. K. Jain, S. Prabhakar, and L. Hong, "A
Fingerprint

and

Jain, "Fingerprint

Multichannel Approach  to
Classification,” IEEE Trans. Pattern Analysis
and Machine Intelligence, vol. 21, no. 4, pp.
348-359, Apr. 1999.

M. Kass and A. Witkin, "Analyzing oriented
Graph.  Image

pp. 362-385,

patterns,”  Comput.  vis.

Processing, vol. 37, no. 12,

1987.

A. R. Rao, Texture

for

A Taxonomy

Holsl WHe ol g% AT P49 /12H A
Description and Identification, New York,
Springer-Verlag, 1990.

[71 L. Hong, Y. Wan, and A. K. jain,
“Fingerprint image enhancement: Algorithm
and performance evaluation,” IEEE Trans.
Pattern Anal. Machine Intell., vol. 20, pp.
777-789, Aug. 1998.

& ¥ E(Young-Chul Song) A3

19943 29 : gt A7)
e =4

19973 24 : sdiiEhar A7)
8=} Aa}

2001 89 @ F2oiEar A7)
ek vt

Al 0 A¥gEa "xE13

<FHEol @4 Hel, AANEH, AR A,
8} & #(Chul-Hyun Park) 34

19961 24 : ARm A3}
et 4]

1999+ 24 : A5 sk A=A}
et Aat

19991 39 ~3= : AEofEh
Az uhalaA

<FakalRole 34k 2], 94} 912, Biometrics
g 2! Z(Kil-Houm Park) A3

bz

FrEalEkE] =] A4 A9BE 3

Al AEosta A7) HFE ST 2

367

www.dbpia.co.kr



	레이블링 방법을 이용한 지문 영상의 기준점 검출
	1. 서론
	2. 기존의 중심점 검출 방법
	3. 제안하는 중심점 검출 방법
	4. 실험 결과 및 고찰
	5. 결론
	참고문헌




