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Local ridge direction extraction of fingerprint

by various neural networks and principal components analysis
Haruyo KIMURAT  Yasukuni MORI* |kuo MATSUBA?*
Abstract  Since the minutia matching system is easy to be influenced of patchiness ,twist and dirt at the time of
stamp, the noise reduction and ridge enhancement before minutia extraction are important. As an example of
pre-processing, the method is to compute the ridge direction for each section and convolve with the directivity
filter corresponding to each block. The present study compares various neura networks with principal
components analysis. It is found that the radial bases function (RBF) network shows the most effective
performance on clear images, and principal components analysis has strong robustness for degradation.

1 [2][3][41[5]

(1 (

[61[7]

Gradugte Schod of Sdenceand Technology, ChibaUniversity
1

Depatmat o Informetion and Imege Sdence, Feouity of Technalogy,
ChibaUnivesty

g 370


研究会Temp 
社団法人 情報処理学会　研究報告IPSJ SIG Technical Report

研究会Temp 
2003－MPS－47　　（10）

研究会Temp 
2003／12／12

研究会Temp 
－37－


2.2 RBF
RBF
j
6 %) 2
. (X - /)
&, (%)= expf —0—21} (2.1
= i _
H
O'j 2
2 i
8] Y
2 (256 % N o
yi - Wjié:j (X)
256pixels) (16 x ,Z: ' (2.2)
16pixels) N W, j
(5% 5pixels) !
(RBF) 4 5x 5pixels
8 2 16
8
1

0380


研究会Temp 
－38－


1 (2.7)
4 (b

" Treq(—x)

S(x)

RBF

) ®
6
3
RBF
o5 16
8(8 )
0.5 RBF U,
u, u, 01 0.01 2
16
5 RBF
2.3 -
2
(9
1 6(a)
. ( 10
o) 22.5°
1
4
8 2
16 !
W (=W, W,,..\W, ) , P
)—(p (: - szl___xpM) Yi RBF
yl = i(vvlj XPJ)2 (28) 7
Y
Kk 7
Awy =1(X,; —Wy) @9)
n VAW W

RBF

0390


研究会Temp 
－39－


RBF
6(h)
2
270° 45°
1
6(2)
8
RBF
RBF
4
——— - -
RBF
160
140
120
100 r
80 r
ol Y >
——— - -
20% 777 -
0 |
0 10 20 30
()
8
200
150
100
50
0 F¥
0 10 20 30

0400

RBF

[1] :

, , Vol.
J79-D- pp. 330-340 1996
[2] : :
, , Vol. 25, pp. 599-605, 1984
(3] : :
, / / , Vol. 35, pp.
8-15, 1991

[4]A. K. Jain, L. Hong, S. Pankanti, R. Bolle, An
| dentity-Authentication System Using Fingerprints,
|EEE, Vol. 85, pp. 1365-1387, 1997

[5] : : :

, Vol. J72-D- , pp. 724-740,
1989
[6]K. A. Nagaty, Fingerprints classification using
artificial neural networks: a combined structura
and statistical approach, Neural networks, Vol. 14,
pp. 1293-1305, 2001

[7] : : , : ,

, , Vol.
J86-D- |, pp. 63-71, 2003

[8]K. A. Nagaty, On learning to estimate the block
directional image of a fingerprint using a
hierarchical neural network, Neural Networks, Vol.
16, pp. 133-144, 2003

[9] The Los Alamos FTP site,
wwwc3.lanl.gov/pub/misc/WSQ


研究会Temp 
－40－


	Local ridge direction extraction of fingerprint



