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Dorsal Hand Vein Recognition Algorithm Based on Effective Dimensional Feature
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Abstract During dorsal vein recognition processing,for the problem that there may be some distractive information in
acquired image,a recognition algorithm based on effective dimensional feature was proposed. Firstly, adaptive median fil-
tering algorithm is applied in acquired image for denoising. Secondly,image is divided into blocks, and every sub image
feature is extracted based on Gaussian mixture model and gradient information. Then,according to feature similarity be-
tween sub images, the method which judges whether the sub image includes distractive information or not is proposed.
Finally, vein image feature vector can be acquired through fusing the characteristics of all sub images with real vein in-
formation,and sparse representation algorithm is proposed to match the feature vector of unknown sample with diffe-

rent effective dimensions. Experiments show that high recognition rate can be achieved by the proposed algorithm, and

even though part of the region in vein image is blocked, good recognition effect can be also acquired.

Keywords Vein recognition, Gaussian mixture model, Sparse representation, Effective dimension

1 5|§

FEBRKRMNEAEFESHERAEOILERTT B
KM FE R EGRT MR, SHEERGIHEAR
AL, B BKIR B RE LT EBE . IR LIRS
FRAE IR AR

ITAFIR , BSR AR Zo 23 2 1 T F KR B 03 FEFFIE 1R
BAEEEAUTEATERR TR K EERELR
FHTRBUT T, 2004 45, Lin ¥ AH B EZREEBI AR
P4 A SR BB B Pt 2007 4F, R0 %5 A8 i 3T B AT
Bandelet AR BU T 4 1ED s XSRS AR BUSIERTRAH T
St Bk BT /N AR i O T T NB
BE BT RIYERI BpE , Han, Hsu, ALl 2 A FI T Gabor 3
BAHREL T 3 AR B AET ) 5 T Sun A T Curvelet
AR RS T B KR A 2 R FRE SR SR RS
BT #H—EHHE s Yang % AR A Gabor 3R . Xt

FF5 A #9.2015-01-07 E4E H3H:2015-04-05

HAT I B4R B A0 B B 56 4 AT AR B KRR AES s ik 4h,
Meng % AFEM PRI A5 360 LR A T B 1R 4 B K B, 3R B
BEHeRSRHEMEES g T —enHR. Ko,
EACFEPRRAE JT T, 2005 48, Ding AR T —# &N
B X3 E R AT ZAE AL BR , 3 T R P K 48 32 XL R 5 o s SR
AR4EDO) T Wang B A RE T —FfhEo# i Hausdorff BE B X
IXECHRAE A AT T LA, (R BB R B B — s E F
B, Kumar % A HRHIE 2R B ) = A TR TR A Sy # K R B
FOSRIEDY R4 IE R 2 4h, Ding F A SURH T W iEfE
B4 AEDST 5 0 Zhang 25 AGE AT L EEREIE S G EWEE,
SEHWTF R R R RS R T R —xt R0 W4k, Wang
5 Anika % AR AT X0 8 Bk #h R HE AT D AR IE R BT
B BT — RIS Wu B AST RS T ki —
B3R T B/ME T P SR Y AR R SRR BT 5 T
Xiao % A RVREE A T A0 HO0RAG , 345R T _ER KR TR
PSS TP ;2014 48, Hu % A SHRHE s 3 — 5 4R B

AR EF H RS (61272214,61502216) , T TAHE T —M B (1.201324D ¥ BY.

| OME1983—), 5B, W+, BIBEZ, EEMSTHT I H A YRS BSR4 B, E-mail : gbjdjiaxu@163. com; FMERA(1972—) , B, i+, #42, T T

BrgE 7 i s aGiR g R Ab .

+ 315



BB E LI T B % SRR NG 35 T T LA R
ﬁE[w] .

DAL 42 3 B R 4 5 AN TR 8 JBE 0 0 K R (AR ME AT T
GrH, FFEUS T —EMBUR . (B H TR AR B E B
X HGE K R A R, BNARTE R B R AAR B AR T /NI
AE BB Y 25 ROBEHRAE $8 BUT ¥R A 7E — R B9 JRy PR Ak 5 T 32 31
Ak BB A RO R 0 » 3R AS B (B R e ) AR 4%
KRWTRIF O (AR (R AER M T . S, X e
FHRAEBRFEE (8 REE G F RSN, &
RR%E TG BN, BT E A B R EBRARHE R BB
Hf R AR, B, 53 A B TR B THRE R R
T—FMETERERFENPANERE. ZHEEAL /LT
ST RS R E LG B XS TIHRKE, W5, & F
B A B 7 U BSEER AR HEAT RS .

2 BFRRRAIERRTR

3 B ER KR A O SR AT R (B R e R AT T AR
BB AR B PR B0 RO R DX 5 TV X R X
FTHTIRA 8RR S RHE AT, E R KER S T
WIE R Befa » MBS BHEATH AL R B SR TR R K
FRHETRS, ZRHRENTAERBOE 1R

[ AEBHER J
"

[ B KRR J
| E;;ﬁ 4J
X’
FERBSHIED S W RS

| xsm;ww {
I

r B ERBE J

¥
f BAER BACT R J
¥

G

Bl RAL TR
3 BENTEERER

FHEEERE—MRABTEREAR B FIEKERE. BT
HR Bk R R T IE LT AP O RR ST M SR IR T AR B, MR A X F T
WHTIHREMEG, X BERAT —MBENFEREN
T R AT R AL FEOT

BRIZEKER A LA AU G H PR IERE D,
TRURBIRIEARR s )= Fis s frnax~ Foin s Foa 53 BNE/RE O ot
BXREB/MEPE, A BARALTFHBRRE D, BERE
EBRIT

Stepl IR Frin << fred << frmex > 5 Step2; &M, 1 K5
AR, IR A; Rb/NF Avay R Stepl; B, 5 1
fio

Step2
Soa

+ 316

ﬁu% fmm<f1] <fmx’91‘1$€ﬁﬁi fwﬁﬂu,ﬁih‘j

4 BEBSRIFES

B TR B e S B SRR AR A Sk R 4 3L R kA5
BRI STHE R KB, Bk B ek &k g7 ok
AbTE, TR 2 BB KRR BUS B L 256 X
256 BER/NDMYEG, BBEE—RFEGR DR dXd BE,
HBTFEGAKBEBREN M E. BRESF FEBRE
B » xR iR,

n=( £ |41y 1

BEKESRN S AETFRGE. BEMNE—FERH
FTHHE P S5 R0,

4.1 EFBABNRENSESH

i T4 A 6T $R B B Bk P 15 18 o R e {EC, In & 2 B
7~ IR MR & R BEARIEN T RNEE - EHRR
e,

B2 ELSMEIR T REUN R K E R

BT F BRI IK BE (B 53 45 AT 4087, TR 15 % 7 B
BHHE. BERIEAER SRS ERRNEM,
AESE R T8 1R T B B 4 A H ik, K TR
B BRI T BRI TRE 5347 .

BIKER OIS, B FRGHERERKEM F=
{felz=1,2, m,m=dXdMERBA BB KRR, B
BRRELIFEEEN 2=z sz, )  HY , Pla=))=

b Sy =1, B 7 5 S BRSPSz =P (S, |
2)P(2), P(f. |2 =7)~N(y %),

MFRBRERSHTRE R HERASNG B EEL
TRAR SR NERERERELMN & o HF,i=1,2,
sk, X B SR BB K B B (Expectation Maximization, EMD
Bk Hokag.

Stepl BB g.ud BIENFERITHE = WEERER,
= (2) R,

w;, =Pzi=j|fis¢rpr0")

_ fﬁlzijm,a‘%)P(zf:im) 2
c;P(fi [zi=cspsd® YP(zi=c5¢)
Step2  EFHEHEMSEL MG —R G iR,

12,

¢j=—n_1,-§:wj (3
St

= €Y)
S
i=1

. zaw;(fi—‘ul)z

o= ——— (5)

p









FFE IR AL R O ) » TS BE SR AR TR (0 A

SCARL IS B3 Rk MR AE 4R B =X 2 T Bk 4% i 2%
Fe AT ARSI 55 SCRRL 12170 B B 2 B R B AL, R B A0
P& 15 B BRI RIS S5 R R AR BRI A4k, HE T Y iR )
R

1R M BBk R X T R U S PR AR P R AR AE B Y Bk
STRAABER SR, (B Bk A SR AT, IR A
REFE % ISR GEAT R A4 B0 & WL IH R, o U Bk e
EEAATER TR B BB A B .

HERIE  AEBKEERENT R AENEMHAEER
R 7~ MR AE 4R BE B AR R TR B BRI B R
BRE L A B AR IR A R TR BRI 5 8 B T 1 4¢
fiE, BASE T AR P& ELHBKE B B0 R X 35, o X ke
FEAE R B Bk B R R AE » I3 TR 2R B 7 ARS8 R T R
. ERERZVZE LA RFRIRAIMR SRS
Bk, RN, R — BT WAL R A T O IR AR
BARBE BB SRR 2 5 & BRI
oS, BB R P —E .

& £ X W

[1] Lin C-L,Fan K-C, Biometric verification using thermal images of
palm-dorsa vein patterns[J]. Transactions on Circuits and Sys-
tems for Video Technology,2004,14(2):199-213

[2] LiTiegang, Ma Si-liang, Zhang Zhong-bo, et al. Hand vein re-
cognition method based on Bandelet Transformation[ J]. Journal
of Jilin University (Science Edition), 2007, 45(6):975-978 (in
Chinese)

M, BRI B, %, # T Bandelet 3 FH 8 KR
FIB ], HAAEEMGEEIR , 2007,45(6) . 975-978

[3] Liu Tie-gen, Wang Yun-xin, Li Xiu-yan, et al. Biometric recogni-
tion system based on hand vein pattern[J]. Acta Optia Sinica,
2009,29(12):3339-3343(in Chinese)
XA, E T 2HHR, %5 ETFEERKNEYHERI RS
(7. 622647, 2009, 29(12) : 3339-3343

[4] Han Wei-yu,Lee J C. Palm vein recognition using adaptive Ga-
bor filter[ T]. Expert Systems with Applications, 2012,39(18).
13225-13234

[5] Hsu CB,Lee] C,Hao Shu-Sheng;,et al. Dorsal hand vein recog-
nition using Gabor feature-based 2-directional 2-dimensional

. principal component analysis [J]. Advanced Science Letters,
2012,8:813-817

[67 Wang Ran, Wang Guo-you,Chen Zhong,et al. A palm vein iden-
tification system based on Gabor wavelet features[J]. Neural
Computing and Applications, 2014,24(1):161-168

7] Sun Jun-wen, Abdulla W. Palm vein recognition by combining
Curvelet transform and Gabor filter: Biometric Recognition 8th
Chinese Conference[ M]. Jinan: Springer International Publi-
shing,2013:314-321

[8] Yang Jin-feng, Zhang Xu. Feature-level fusion of fingerprint and
finger-vein for personal identification[J]. Pattern Recognition

Letters,2012,33(5) :623-628

[9] Meng Zhao-Hui,Gu Xiao-dong. Hand vein recognition using lo-
cal block pattern[J]. Electronics Letters, 2013, 49 (25); 1614-
1615

['10] Ding Yu-hang, Zhuang Da-yan, Wang Ke-jun, A study of hand
vein recognition method; Proceedings of the IEEE International
Conference on Mechatronics & Automation[C]/ Niagara Falls.
IEEE, 2005;2106-2110

[11] Wang Ling-Yu, Graham L,David S Y C. Minutiae feature analy-
sis for infrared hand vein pattern biometrics[J]. Pattern Recog-
nition, 2008,41(3) :920-929

[12] Ajay K, Prathyusha K V. Personal authentication using hand
vein triangulation and knuckle shape[ J]. Transactions on Image
Processing, 2009, 9(18):2127-2136

[13] Ding Yu-hang, Zhuang Da-yan, Wang Ke-jun. Hand vein recog-
nition based on multi supplemental features of multi-classifier
fusion decision[ C] // Proceedings of the IEEE International Con-
ference on Mechatronics & Automation., Niagara Falls: IEEE,
2006:1970-1975

[14] Zhang Yi-bo,Lin Qin,Jane You,et al. Palm vein extraction and
matching for personal authentication[ C] // Advances in Visual
information Systems 9th International Conference. Berlin:
Springer Berlin Heidelberg,2007:154-164

[15] Wang Yi-ding, Liao Wei-ping. Hand vein recognition based on
feature coding[C] // Proceedings of the 7th Chinese conference
on Biometric Recognition, Guangzhou: Springer Berlin Heidel-
berg,2012:165-175

[16] Pflug A,Hartung D,Busch C. Feature extraction from vein ima-
ges using spatial information and chain codes[J]. Information
Security Technical Report,2012,17(1/2):26-35

[17] WuK S,Lee J C,Lo T M,et al. A secure palm vein recognition
system[ ] . Journal of Systems and Software, 2013, 86 (11):
2870-2876

(18] Xiao Rong-yang, Yang Gong-ping, Yin Yi-long, et al. Modified
Binary Pattern for Finger Vein Recognition[J]. Biometric Re-
cognition, 2013, 8232,258-265

[19] Hu Yun-peng,Wang Zhi-yong, Yang Xiao-ping, et al. Hand vein
recognition based on the connection lines of reference point and
feature point[J]. Infrared Physics & Technology,2014,62(1).
110-114

[20] PME4E. BFEMRAC R SE M. JUE0URT AL & ARA:
2012.107-109

[21] Wang Chang-hu, Yan Shui-cheng, Zhang lei, et al. Multi-Label
Sparse Coding for Automatic Image Annotation[ C]// Computer
Vision and Pattern Recognition. Miami. [EEE, 2009, 1643-1650

[22] Yao Yuan, Liang Zhi-yi . Adaptive space orthogonal matching
pursuit algorithm for signal reconstruction based on compressive
sensing] J|. Computer Science,2012,39(10):50-53(in Chinese)
i, BB BT ESFRAESEEN B & 25 E £ ILEE
BRI HEYLIAL2E, 2012,39(10):50-53

[23] Figueiredo M A T,Nowak R D, Wright S J. Gradient projection
for sparse reconstruction;application to compressed sensing and
other inverse problems[J]. IEEE Journal of Selected Topics in
Signal Processing,2007,1(4) :586-597



