H38 % AW b= = SO Vol. 38, No. 4
2018 4F 4 J ACTA OPTICA SINICA April, 2018

— R A DA PSR 0 TS 5k UM AR 5

2B HES, REH
PR PR R A {E B LA RE . 3T RBA 1100415
T F TR ARG T 558 TR, 07 $%5% 125105;
S BH Tl K 2 A A D B R B ST BT, AL YR BH 110870

TE ARG A YRR A 7 vk B P A R AR AR A i T B R . i TR R AR B M — AR E
P, — HUBE BT, FH Y A AR R B AT B L TS o ) R T — R TE G O A R A AR A T R
B KB A SN AR ] AR A K R AR AR . AE M B B, TR 4T A6 R OR S T T # K
G, o R AT I 08 5O B K5 Bl R AE A T 5088 8 b s 28 DOIE B B % B0HiE 2 b i) O 0I5 i 8 O 4 TR
i 5 IAE B B R 4R R $2 B F7 AE 247 DT 45 A UESS SR . 7E PolyU [l FE LCASIA [ M F 2 & Lk 47 )
IR, 25 SRR AEAR AR KR 300 B IR BVETE Bk 3 RN R I SR IR 2 43 O 0.4135%6.0.5576 6 ,0.4744 % iR
SE ] 4331 2 325.0740,316.0800,322.6530 ms, fE/NEFEAEARN, T k@ HFL  FHSE 6. 6 -2

SEHHE
KR LA s FEEKUUN A WRES ALY Ea e EG; PR
HESES TP391.4 XEkARIRED A doi: 10.3788/A0S5201838.0411007

Palm Vein Recognition with Pseudo Image Storage

Wu Wei', Lin Sen”, Yuan Weigqi’

" School of Information Engineering, Shenyang University, Shenyang, Liaoning 110041, China ;
2 School of Electronics and Information Engineering, Liaoning Technical University,
Huludao, Liaoning 125105, China;
¥ Computer Vision Group, Shenyang University of Technology, Shenyang, Liaoning 110870, China

Abstract Traditional biometric system stores the biometric template in the database directly. While the biometric
template is unique and permanent, it can’t be used anymore if stolen. To solve this problem, we propose a palm
vein recognition algorithm with pseudo image storage, which doesn’t input any key information and doesn’t store
original palm vein template. In the stage of register, the system collects palm vein images under near-infrared light.
Then the collected image is stored in the form of pseudo image. In the stage of recognition, the pseudo image is
decrypted and the feature is extracted. The feature is matched with input image and the authentication result is
given. The proposed algorithm is tested on PolyU database, CASIA database, and self-built database. The
experimental results show that in sample range of 300, the proposed algorithm can reach the equal error rates of
0.4135%, 0.5576%, and 0.4744 % and recognition times of 325.0740 ms, 316.0800 ms, and 322.6530 ms for the
above databases. The algorithm has practical value for security and checking-in occasions in certain sample range.
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Fig. 1 Traditional palm vein recognition system
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Fig. 2 Proposed palm vein recognition system with pseudo image storage
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Fig. 3 ROI extraction of palm vein image.

(a) Original image; (b) location of ROI; (c¢) extracted ROI
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Fig. 4 Original images and blocked images in three databases.
(a) Original image in PolyU database; (b) 2X2 block image in
PolyU database; (c¢) 4 X4 block image in PolyU database;
(d) 8X8 block image in PolyU database; (e) original image in
CASIA database; (f) 2X2 block image in CASIA database;
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self-built database; (j) 2X2 block image in self-built
database; (k) 4X4 block image in self-built database;
(1) 8X8 block image in self-built database
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Fig. 5 Conversion between encrypted and decrypted images.

(a) 2X 2 blocked ROI; (b) pseudo image;

(c¢) decrypted image
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Fig. 9 ROC curve of PolyU database
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Fig. 10 ROC curve of CASIA database
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Table 5 Equal error rate of proposed

algorithm and other algorithms

exer / V0

Algorithm
PolyU CASIA Self-built
SIFT!" 3.6893 17.5038 17.5156
2D Gabort?*! 3.6981 19.0672 7.8250
PCA+ LPP™ 2.1218 4.2234 3.2750
Grayscale surface®*] 3.0395 6.6176 3.3866
2DFLD 2.9619 6.1252 3.6911
Proposed algorithm 0.4135 0.5576 0.4744

6 AR R R At BB 1 TR e [
Table 6 Recognition time of proposed

algorithm and other algorithms

Recognition time /ms

Algorithm
PolyU CASIA Self-built
SIFT! 80962.5 60172.5 58132.5
2D Gabor??] 4432.5 4492.5 4462.5
PCA-+LPP] 40882.5 39172.5 7582.5
Grayscale surfacel® 292.5 263.5 279.42
2DFLD 243.1938  242.8062  243.0606
Proposed algorithm 325.0740 316.0800 322.6530
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