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Finger-vein structure description method with B-spline

LIU Tong, XIE Jianbin, HUA Honghu, YAN Wei, LU Huanzhang

(College of Electronic Science and Engineering, National University of Defense Technology , Changsha 410073, China)

Abstract: The conventional methods for finger-vein structure description could not fully describe the distinct and steady line-structures of

finger-vein. Therefore, a finger-vein structure description method based on B-spline was proposed. The new method obtained the coordinate set of

all target points on every finger-vein branch by using line scanning operation on thinned finger-vein images. A B-spline function was used to fit the

curves of finger-vein branches. The control-point coordinates of every B-spline curve were gained, and they were used to describe the line-structures

of finger-vein. Experiments show that the new method can availably describe line-structures of finger-vein with little description error and small

storage space requirements. Furthermore, this method can improve the recognition rates of finger-vein.
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Fig.1 Anatomic images of veins in hand

2 SR IAE LA T ILAN T

D B2 (IR I EAR) 25 T TARFEA
PRI FASHAAR [, FHE Ik S R BAF e 24 5
ik 1 /NBN R B GOE A, A2 2 W IORL ; Bk
TRAFTEAD S, 7] — ST K A 4% B L AE TR A AR 25 5o

@ JHE5HI 25 R A THE 4% S ik i 2230
37 AN [5) , S  I S H F 2 SU Si a5 p
BB AR AT AE 2 5

@) FREEHE 25 5 - 10 Ik 45 F) TP AR TE RS540, R
[ T45 Ik 4 4 v R (1 25 4 or B AN AS BB A7
TEFE S

@ L5250 IS H b 45 S Tk A3 S 1
28 ()47 T LA 1 23 ] 1 28, A [7) T4 1 5 ik 23
SR B AR B R RAFTEE T K %
BT 4 3K T S A A 25 5

ORI, TR ER IR G0 R b 2 UL P B s 414
(9 TS BORE T 0 Bk 115 B AR, T4 1
Yk o B HE TS A LA i 6 2 A 22 [ 4 T L
VRS A B R, BARRBTE LT LA
Ji i .

S, AT TR T DR 32 0k P9 b 4
A (UL EPSE A8 ) B BKARAE i 502 4 B b
FK 42— N 0.3 ~0. Smm™> i} H AT R4 1Y
HK G 3 B — BN 0.2 ~ 0. 4mm/pixel , 4125
SSCHRE 3 T AR ERK B 1540 B3R N 0. 3mm//pixel , 1
I A AR A A AR 22 SRR S35 5 9 o, bk
TR T JLE LA bk 808 4 5 R B R )
TR FHIE R PEAR 2%

O RAE A 25 SR B H RS 4R
SRR LL , TR0 K T AR S e 450, s
(25 5 AR T R 25 M 22 570 B3 41,
SR 25 X S B A AR UM AR K, AR T A 45

P 22 SR A Pk

5=, TARRR KR AT, AN [R5 BE 1 K AE 7]
— S, Bl T2 LA B S 2R Y
DK Rt 1 22 5 18 B B IR B8 T 5 B S
BUBFR S5 22 S TR (AR 22 5 53 8, th T T8
R FH R 48 DR A — A8 1, A 4L
D VRHIERY B M 2E

5 LR, TR R Ik E G b, R 2 5 R A
A 22 S RV 45 48 22 S 1) 0 3 1k AR A PE RS 72
gy JAELEE 22 B 53 1R 22 5 52, {H
T PRIk PR A T 5 HS P8 T ks m)
TR, R 2540 2 T e Wik 4 i b B
EPEMRARIE R E5 1 , & T I8 iR Ik s il ik 1) 3=
BN 4

SR, HETH T EE Ik itk ke, (8
[ T Sparsem . PCA ( Principal Component
Analysis) "*" Hu S A28 500 45 5 1 RUE AT AL A
KA T 45 T DK R R AR O (&5 8 — (R T
18) R ik 20 1% 5 1 S DX 1 A 6 0 A 1 DL, (H
TCIE A IR EIK S5 H vh f Ry 3 Y R A 22 5
T R EG rh & B AR R 7 22 5 B T OC B AR
F9 o7 A FEE RV X B 88 5 A A s A 5 ik
RAET DR TR K R i 27 BER T
VI2 0 LG5 HE , X K 4 A Al R T 3 A8 78
g3 o PRI, AS SCER SRS el 820k o

2 FismRBkE AR

B RES AT T VAR B AR A 2k, 2 HA LR
CERIARCT B o kB ARSI
JET B RS TR KGRI, T i
RFHETIKILE . o, 4 B0 L
L AR IR L T MR AN BAT VAR ek



%5 XU, %  FHE A 0y B B SeAtiad ik 195
(ORRIKESAG . Xt TR AR RIPRAS Y , T AL RRDLIE 2, 30ep RS EIR T MRLT ik R

Uit i, P 22 2R R AR , B0k 2 R4 L& 7E
LAtz AT IR, R TEARET, R ER
ALY TTERER . T T AL IS AR IK LR , 75 2
L BB A, 1B S R AU A HIBR TR B
A3 BNL AN AL 2H ) T PR SO RS, S B

TEBCR FECH B2 THa Y EURAIME R A
PR S A AR BRI ECR A TR
B [ E B(E TS BB/ 15 YR ZCEBSIRR , B
PR AN HZGA , T BRI R B A
FRAM IR TR RSO o

N

FIaH IKE B

TEBJE R

:I II I__]:u

4165 R

B )5 rE &

K2 FERbkaus e BOi

Fig.2 Process of extracting finger-vein patterns
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Tab.1 Fitting errors of B-spline curve with different parameters
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Fig.3 Finger-vein structures with B-spline description
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Tab.2  Comparison of finger-vein recognition performance
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