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The application of continuously distributed directional image

in remaining fingerprint segmentation

WANG Feng'* | CHEN Yun"

Y (School of Computer and Information of Fuyang Normal College, Fuyang 236041)
2 (School of Computer Science and Technology of Shandong University , Jinan 250101)

Abstract: For the problem that the remaining fingerprint cannot be segmented easily, the authors propose a segmentation
algorithm for fingerprint images with remaining ridges based on continuously distributed directional image. The algorithm
firstly calculates the point directional image,and uses the histogram filtering technology to filter directional image ,and then
the continuously distributed directional image can be obtained. Secondly, according to the direction inconsistency on the
location where the remaining ridges border on the fingerprints in the foreground, we mark out the boundary between the
remaining fingerprint and normal ridge based on the sharp directional information change. After dealing with false points in
the post-processing, these true boundary points are used for curve fitting. Finally we remove the remaining fingerprint.
Experiments have shown that such a continuously distributed directional image transits smoothly and naturally. It not only
has good continuity, gradual change and noise immunity , but also has very high accuracy. And it can effectively segment the
remaining fingerprint from the foreground.
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Fig.1 Fingerprint image including remaining ridges
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Fig.2 Eight directions of each pixel

815 &

6 5 4 3 2
7 6|5|4(3]2 1

7 1
0 0 0 0 0

1 7
1 203]4|5]6 7
2 3 4 5 6

K3 8 ATT B 9 x9 J7 A #E AR

Fig.3 Eight directional 9 x9 template
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Fig.4 Different quality remaining fingerprint point directional

image before and after smoothing contrast

2 ETEZSHHRERZXBERENSSE

2.1 FHETWE KX A

FETT 5% X HB 43, A 5k B 48 SORNE & 48 80, el X
SIWE? I NI SR S 09 3% 22 53 A 7 1] (&1 SO T
KT < K D 48 S BGRB8 &R T 1], Y
8 2 S0 7 1) 5 H At 58 O A AR AR KB BRd
AL BE BN R ok SR T A A D) — il bRoid
T4 AT BE R
2.2 JgheiE
2.2.1  EERASTAER R

B XS 48 80 B LS TR ERAE A X 38K, B R
P L5028 FE 2% 1 B A0 6 20 X 3, LRI 28 R 4 R Ao
T IR Y 55 B8 8 3 1) Fe A R sk . FERE A X
A IERRIR I 5 — 2SI A = A A (delta 1), 55 —
FEM A 0 5 (core f) o R0 s E LB T
RS Gy N W (VA R 13 €2 @ R T i AR Ll HES
RECER M, = A S 8w O X B R 2
43 XA B Y A

BF X4 B0 SOHLRE A TE T8 S AR S X R A
J5 ] AR Al R | A R — SRR 2, AR AT )
el — M AR T AT S A A 3 A3 = DX s
T Sk CaniE 5 FiR ) o
2.2.2  HBRAEE XY R A N

R 48 SCEUR R 7 0 e AR - m/2,m/2 ]
e R R (7 S ) X R LA O 3 B
A UNF R

1) Rl G877 5 o DX B BT 110 2 P il 1 gt
7 Tia) £ B4 7 A R i 5 1%, BV PRl R 00 O T i
252 9 1 7 1) R 252 1) 5 T T S 40 2Rk A I
BF o it 7, 2 58 A |8 L st B4 O T O T T AR SR
7 1) A B AR DR TE 1) 45— IR B — K.

2) BB AR AT — IR AR R A — K

AR /N AR A AN — U & A AE 0° B3 i
AR KA — K R A m/2 B E U - w2 B,
AR AR5 KR 3K — R HL T o ) 11 25 0 B A 4 il 23 1 R
ANTIT RS | KK T 1) 1) 98 748 2 HE AE S0 2k 45 4 1Y) [
ENLE

LARBUN T 0 & LAE[O0, m) b EHR 8L
AT S XY AT B A5 E BT ) AR AR RS R TR
LT m BYARSR A 2878, FI) 3k 26 e M 25 B A5 7 o
DX 35 11 38 4 o A1 PTG A5 (AN &l 5 R ) o



1612 FEEZEE % www. cjig. en

815 &

R R B

eVl

EELETT I R AL B

THERBLIX RS BRI FHREUEIE

A5 AR SCHE M Ab PR AR PR 4R LU A AR

Fig.5 Segmentation result for remaining fingerprint by the proposed algorithm
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