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Finger vein pattern extraction method using

oriented filtering technology

Wang Kejun, Ma Hui, Li Xuefeng, Guan Fengxu, Liu Jingyu
( College of Automation, Harbin Engineering University ,Harbin 150001 China)

Abstract: To extract finger vein features effectively and efficiently, a novel algorithm based on oriented filter for finger vein
extraction is proposed. According to the characteristics of finger vein, the proposed algorithm generates a directional image
of the finger vein image and a group of oriented filters, with which to filter the image depending on the orientation of the
local ridge. Finally, finger vein feature is extracted from the enhanced image. Our method extends traditional image
segmentation methods, by extracting vein object from the oriented filter enhanced image. Experimental results show that,
apart from smoothness and continuity or removal of noise and pseudo-vein characteristics, the method proposed in this paper
extracts vein features effectively not only from the high-quality images but also from the low-quality vein images.

Keywords: finger vein extraction; finger vein image enhancement; directional image; oriented filter; image segmentation
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Fig.1 Finger vein image
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Fig.2 9 x9 rectangular window
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Fig.3 A directional image of finger vein
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Fig.4 Template coefficient of horizontal oriented filter
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Fig.5 Image enhanced by oriented filter
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Fig.6 Image after segmentation and noise removal

4 ZWEHH

T R B3R D7 v A R R S g s
4 T 5 15 Ik P A5 v B e K PR AR 2 AT . % %
300 S AH) TR H K IE G, P A0S iR IER
BRI 320 x 240, W IR S I XA TT L AT H
WLE) 73 # 5 B
4.1 XESHWE

EE BN S BONSR IO 1) P 28 38U AR R/
R J7 0] JE P ¥ 8 H R/ @ K Niblack — (AL T7 1%
HAR IR N r BB TE R b, AR o S 56 6 T A S
BRI T (a) o AR RS /N o) 4b BE 245
R T(b) —(d) Fros 3 r BUE /N 7B
A 22 Bk SO b B — /N B N T AR B
r BB, R L 9 6 Dk S i 23 1 A B ML EL - (B
T Rt 2 T T 0 B Y Dk BB LA d i R

Wi B2 K, 23245 25 83X WA AR Sk U Al R /N 9

() IUAIEIE (b) r=
() r=9 (d)r=13

Bl 7 ORS8RI /N 7 % Ak SRR B 52 W
Fig.7 Influence on experiment result by different

neighborhood template r

Kl 8 A o XFAbBRZE R 0, o (1 HUE
T 5 ~ 30, 4115 8 FIr/R , o MR R i 4/ Y
K SU% B B A, B 2 B BL G s 0 HU(EL IS /DN i 30
HORAWIR . o MIBUETE 8 A7 H Ak BSCR fe o 2
A, R LRAIE T 20 0 A DK 0% 09 O T A
A

(a) ®=30 (b) @=20 () 0=8

B8 VG IR/ w WAL SRR 152 1)
Fig. 8  Influence on experiment result by different

smoothing window size

Niblack J7 8 v {10 B8 {2 ol 0 K 16149 b 54 12
2 x r AN (04 (5 7 25 1 2 Yk 401 ok e
[, Foh 7 22 1006 IE R A b BAR BN ¢ % 8y
VR P RE R A B 9 S k U 4 0. 09,0, 05,
0.01 /% r B K 5.7,9 52 so sk 8, Hoob b HUA 4
AINTE 7 BB 0 A SR e (k= 0. 01,7 = 9)
SHCIRF , 43380 100 K B LA 95 0 5 4 e T 3
Sy B VK L FC S B B T
4.2 SHMFEHTHHRT

Sl T AT 1945 505 RS 96 Otsu 5 B (L
P53 Niblack 35 307 ok AT SE 00 RS 1L 7649
1 5 0 49 ik P2 4 0 AT 090 it e L —
e 2 2 00 R0 450 o B — B0 4 £ 3 2 R
SRt FO S I PR (9 B, R
Y375) SO U 5 2 0 P IR it — 5 B L
59 B S5 — W P19 T ik e 22 L MG 6 R 35, 50



TERMR A - i J7 15 08 B 19 T 48 B SRR 0T I 1211

%7
W e, F\_“Q-J
. o Y - —
. e = /*JM: /*‘:::«
A s - e e et
(a) r=5, k=0.09 (b) r=7, k=0.09 (c) =9, k=0.09
SURTEE L STERESTE R
T e A et e N 7 it
e) r=7, k=0.05 (f) r=9, £=0.05
(g) r=5, k=0.01 (h) r=7, £=0.01 (i) r=9, k=0.01

B9 Niblack J7ik A i 2509 40 BIAOR L2
Fig.9 The segmentation comparison of different

parameters of Niblack method

FEOR GV 0 FL oA K s i 10 (a) iR o

AR EESHEERA N B E Otsu 3%
g AR I A /N Ry 8 x 8 AT I 5 g (i P45 ik v Y
WEHAR B R /N A 9 x 9 M 1 AR R A E
Niblack 3 I BUE IE ZE E =0. 01,483k S/ r =9, A
X ESE RN LR 4.1 B, SCE 2 R E
10(b) —(e) fli7R .

J&k Otsu &

c) B{EEIR %‘
e @{i S
(e) AR3CHTH: i

10 X se g5 51

Fig. 10  Contrast experiment

M 10(h) fraf LI, JR il Otsu 34 $2 HUE 1Y
Ik SUHE BORL, B 22, 5 145 R B 0 B AR AR 13 3
IRV W DK S B 1 0 ] LR R R 2 R T

13 B W 75 A DL A T JR A8 Otsu 2, (HHC B2 Y 5 ok
S BARN B Z X T8 R AR AR A AT 4 B P RE
fiE, 4n & 10 (¢ ) B 71 ; Niblack 77 32 X B 45 it i 4%
U 14 J A PR B2 JBC ) e Ik 80 S 32 0 M U, MR S
A D, BB Oh i Bk S0 D ROR BG (BH X
AR5 A e PR HR BH Ohe ) K ot 3 S A
FAR EL B T HA R A 10 (d) frs
AR SCT5 AL RE % DN o5 o7 1 [T 45 b 2 BB AR 1Y
F-Ia bk B pr , o 68 A 24 AR BT & 1Y T 48 7 ik &
8 e S WU T AT 0 DK S0, DAL 10 (e ) 1Y 4 PR 25
SR DL PR IO 1 Kk S0 B AR D SO %
PR A M EEA TR, SEAME
FH 7 1) 08 U #8410 JHE At — (B b 7 2% %) 52 56 &5 SR A
Vo, AR SO A PR Y PR AR 0 7 AR D HLOR R O e
TR MR 2 B4R ORCR By R U B o U B Al
FHAR SOy w4 U /Y 98 #0 k S0 i, o it =& AE i
AR 0 PR T T 3 S 7R 2 B W S RO R A T T 2
DT HA 3 Ry vk, BATIR s i 52 F 1

M F A SCO7 VA AE SR AT B AR R AR mT S i T I 1)
DB ARAE  TH B 1 R, 3 B O G A LA X L
T3, Ak SR ) AR O T A LA > F DT K,
I3 E A 4 Ay vk b PR i AR BT FE I ] b Ak R
M HLERBCE Sy CPU ES200, 345 2.5 GHz N 17 2
GB .Windows XP #¥:/E R 4, #] | Visual C++ 6.0 JT
RAFEHETEEN G, AER 1 AT LA S8 AR
SCT5 kA BRI ) T A 3 A Oy ik, G Ak B R [ A
0.1 s Ze A7 V5 RE Tl K& 52 B TR0 28 40 B4 B[] 2R

F1 EMARLE—IFERFARE
Tab.1 Time spent processing an image

e R Ok BERRE  Niblack % A5k

it H B (8] /s 0.056 0.031 0.063 0.102

5 & #©

BG4 Dk EL A 7 1w PR R A T O 1
P B AR XS T 3 Dk SO BEAT R . SRS —(afk
JIER L FEEAT A AR AT, Se X R AT O )
B e Ak PR A5 AR SC 5 vk AN AR e o Y PR BE %
YERA AT RO 5 B 5 Tk S0, RO B B H 19 S0 i 1
P55 G PR L X R BR AR i) BRI L
LR o 2 A T 415 7 Tk P 5 ) A B 5 R Al F A B
A BARSR A SE E . AEIN T Oy 1] 0 B R A



1212

hE E R B www. cjig. cn

%16 4

it A SCT7 14 i Ak BN ] AR X 4 Xk R AT 20 1 Y
DIE B B, Xl AR SO ik A BRSP4 4R
SBURR AR A L2 LU DA 422 DA D 0 v ok 1] 50 4 BB 1 7+
2, NI A Ji 5 64 T4 1 Ik PRI 412 BB A A il £
55 DC S A KON BRSBTS A PSRN
HA 7 EEMNE .

2 2% 3k ( References)

[ 1] Shahin M, Badawi A, Kamel M. Biometric authentication using
fast correlation of near infrared hand vein patterns [ ] ].
International Journal of Biometrical Sciences, 2007, 2 (3):
141-148.

[ 2] WangL Y,Leedham G,Cho S Y D. Minutiae feature analysis for
infrared hand vein pattern biometrics [ J]. Pattern Recognition,
2008 ,41(3) :920-929.

[ 3] Lin Xirong, Zhuang Bo, Su Xiaocheng, et al. Measurement and
matching of human vein pattern characteristics [ J]. Journal of
Tsinghua University ( Science and Technology ), 2003,43(2) .
164- 167. [ AR5, EE , o5 /N B, 55 AR T35 0 Ik i 45 15114
HORFAESR IR VE S [ J]. 3 2 K4 4 k. B AR B4 K, 2003,
43(2): 164 -167. |

[4] Tian H, Lam S K, Srikanthan T. Implementing OTSU’ s

thresholding process using area-time efficient logarithmic
approximation unit [ J]. Circuits and Systems, 2003,5.:21-24.

[ 5] Yu Chengbo, Qin Huafeng. Biometric Recognition Technology
Finger Vein Recognition Technology [ M ]. Beijing: Tsinghua
University Press,2009,117-119. [ AR, 48, E W HE

PUIBAR TR BRI B R [M] L Jumt: i 4R K2 R A,

[11]

[12]

2009, 117-119. ]

Naoto M, Nagasaka A, Takafmi M. Feature extraction of finger-
vein patterns based on repeated line tracking and its application to
personal identification [ J]. Machine Vision and Application,
2004, 15(4) ; 194-203.

Vlachos M, Dermatas E. Vein segmentation in infrared images
using compound enhancing and crispclustering [ C ]//
Proceedings of the 6th International Conferenceon Computer
Vision Systems. Santorini, Greece: Springer-Verlag Press,
2008 :393-402.

Fan Jiulun, Zhao Feng. Study of two-dimensional Otsu curve
thresholding for grey image segmentation [ J]. Acta Electronica
Sinica ,2007,35(4) :751-755. [ G Juie, & R0 IR 2 AR A —
4k Osu il 28 B (K 2> 5075 [J]. B 7 % 4R, 2007, 35 (4):
751-755. ]

Niblack W. An Introduction to Digital Image Processing[ M ].
Denmark: Strandberg Publishing Company Birkeroed, 1986
23-29.

Wang Kejun, Yuan Zhi. Finger vein recognition based on wavelet
moment fused with PCA transform [ J]. Pattern Recognition and
Artificial Intelligence, 2007, 20 (5): 692-697. [ F Rt &, %
BTN RS PCA By TR Ik [T]. B8R
S5 N T4 68,2007, 20 (5) :692-697. |

Luo Xiping, Tian Jie. Image enhancement and minutia matching
algorithms in automated fingerprint identification system [J].
Journal of Software, 2002,13(5) : 946-956. [ % 7, [HE. [
SR SCR B P ARG SR A0 VTR Rk [T ] R,
2002,13(5) :946-956. |

0’ Gorman L, Nickerson J V. An approach to fingerprint filter

design [J]. Pattern Recognition, 1989, 22(1): 29-38.





