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Palm-vein recognition based on oriented features

Zhou Yujia, Liu Yaqin, Yang Feng, Huang Jing
School of Biomedical Engineering, Southern Medical University 510515, China

Abstract: Objective Vein pattern recognition is one of the latest biometric techniques researched today. The new biomet-
ric system based on palm veins acquired by an infrared image offers a high level of accuracy. Oriented features are generally
extracted as information for palm vein recognition. However, the use of oriented features is not always effective and compu-
tational simple. To simplify the computational complexity and make full use of the palm-vein information, a fast and robust
approach by extracting oriented features is proposed in this paper. Method The images in the PolyU MSpalmprint ROI Da-
tabase are used as original images. This is followed by the nonlinear enhancement so that the vein patterns from ROI images
can be observed more clearly. The background intensity profiles are estimated by dividing the images into 32 x 32 blocks,
and the average gray-levels in each block are computed and resized to the same size as the original image using a bicubic in-
terpolation. Then, the resulting image is subtracted from the original ROI image, besides, CLAHE ( Contrast Limited
Adaptive Histogram Equalization) is employed to obtain the normalized and enhanced palm-vein image. Small line segments
can approximated vessels in palm vein images. The radon transform is an effective tool to identify such line-like palm-vein
features. Based on a modified local pattern, the orientation filter, which is derived from Radon transform is improved to ex-
tract features. Since the veins appear darker in the palm-vein images, the line direction that results in minimum response is
encoded as the dominant direction. Feature matrix composed by the dominant direction is encoded by using 3-bit binary

number. With respect to computational complexity, the similarity ( also matching scores that range from 0 to 1) between
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probe images and gallery images is calculated by combining the Hamming distance and global matching methods. As a re-

sult, we identify the probe images by setting a threshold for the Matching scores. Result The modified local pattern pro-

posed in this paper has a better performance in extracting palm-vein texture information. By optimizing the orientation filter,

the EER is further improved to 0. 0002 % from the images of the PolyU database, which conforms the rotation invariance of

the proposed approach. In addition, with the use of encoding and global matching methods, we achieved a speed of 11 ms

and 4 ms in feature extracting and matching for each image, respectively. Besides, the proposed method can also achieve

good performance under the condition of poor image enhancement. Finally, experimental results show that the proposed ap-

proach can improve the speed and the accuracy of the palm-vein recognition system. Conclusion Radon transform is widely-

used in texture analysis. However, when used in palm-vein recognition, it still needs much improvement for better identif-

ying line-like palm-vein features. We propose an improvement for a better use of the Radon transform in oriented features

extracting. With respect to the speed of the recognition, encoding and global matching are used in this paper. Compared

with other palm-vein recognition methods, the experimental results presented in this paper conform the superiority and ro-

bustness of the proposed approach in terms of both computational complexity and the use of palm-vein oriented information.

Key words: palm-vein recognition; oriented features; template of neighborhood; hamming distance
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Fig. 7  Sketch map of impractical matching for NMRT
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Table 5 Comparison for speed using

different matching approaches
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Table 7

rank-1 identification rate and EER from all left and right palms using

different approaches with varying numbers of training sample
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Fig. 9  Genuine and imposter distributions from left-and right-
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hand palm-vein images for 250 objects using proposed method
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Fig. 10 Genuine and imposter distributions from left-and right-

hand palm-vein images for 250 objects using NMRT
(1F - P2 b NMRT J5 % 952 30 B 4ok A SCik 16 1)

5 &

PR3 e S T A K P AR G AR, it

75, R AR VC L T5 vk , B Rl bk P 45 55 bl 4
P IDCRE AU ASE Al A9 ARLBLEEE 5 [ IR, SR ] Matlab 5 52
ARSI i, AU B3 5 1 IRy il i ORI DE 2 TR
B SERER R, A SO EA AR T J5 16
FAIEE R 980 TIH R A28 148 TRt a], 9
FETH T YU R BRAK T EER, {H ROT 4 B i1 K
P RHIE S IR SR AN AR, DA B o g U5 8
AT PR 4 T 8 S5 A o — AP B SE MERT

52 3Lk ( References)

[ 1] MacGregor P, Welford R. Veincheck ; imaging for security and
personnel identification[ J]. Adv. Imaging,1991,6(7) ;52-56.

[2] Kang W X. Deng F Q. A skeletonization method for vein patterns
using template and neighborhood information[ J . Journal of Im-
age and Graphics, 2010,15(3),378-384. [ JE SC /e, XS K I .
I FBEAR A4 S5 B ks SR o B [T ). IR R
K44 . 2010,15(3) :378-384 ]

[ 3] ZuoTD. The design and implementation of palm vein identifica-
tion system[ D ]. Changsha; National University of Defence Tech-
nology 2000, [ 86 J5 . T 3 B BKRU M R 5 10 02 15 52
[D]. Kb : HpEREHAR R ,2000. ]

[ 4] Wang N. Research on palm vein extraction and recognition meth-
od[ D]. Shenyang: Shenyang University of Technology,2009. [ F
B FEEMRKERERIBCS EOFR D], T
kK2 ,2009. ]

[ 5] WangL,Leedham G,Siu-Yeung Cho D. Minutiae feature analysis
for infrared hand vein pattern biometrics[ J]. Pattern Recogni-
tion,2008 ,41(3) :920-929. [ DOI.10.1016/j. patcog. 2007.
07. 012]

[ 6] Kumar A,Prathyusha K V. Personal authentication using hand
vein triangulation and knuckle shape[ J]. IEEE Transactions on
Image Processing, 2009, 18 (9 ) :2127-2136. [ DOI. 10. 1109/
TIP. 2009. 2023153 ]

© [ K G BT AR AU A

0251



0252

PEERERF IR

JOURNAL OF IMAGE AND GRAPHICS

Vol.19,No. 2,Feb. 2014

(7]

[9]

[10]

[11]

[12]

[13]

Li Q. Theoretical and experimental study in palm vein identifica-
tion[ D ]. Wuhan ; Huazhong University of Science and Technolo-
gy,2010. [Z=5 . SR Dk B 03 U H AR 1 B 5 S AF T
[D]. &3 RHERA,2010.

Wang J G,Yau W Y, Suwandy A, et al. Person recognition by fu-
sing palmprint and palm vein images based on “Laplacianpalm”
representation [ J ] . Pattern Recognition, 2008 ,41 (5);1514-
1527. [ DOI:10. 1016/j. patcog. 2007. 10. 021 ]

Ladoux P O, Rosenberger C, Dorizzi B. Palm vein verification
system based on SIFT matching[ J]. LNCS In ICB 2009, 5558 .
1290-1298. [ DOI:10. 1007/978-3-642-01793-3_130 ]

Hao Y,Sun Z,Tan T,et al. Multispectral palm image fusion for
accurate contact-free palmprint recognition[ C]//Proceedings of
15th IEEE International Conference on Image Processing. San Di-
ego,USA; IEEE, 2008 :281-284.

Zhang Y B,Li Q,You J,et al. Palm vein extraction and matching
for personal authentication[ J]. Advances in Visual Information
Systems, 2007, 4781: 154-164. [ DOI. 10. 1007/978-3-540-
76414-4_16]

Chen H,Lu G, Wang R. A new palm vein matching method
based on ICP algorithm[ C]//Proceedings of the 2nd Internation-
al Conference on Interaction Sciences: Information Technology,
Seoul,, Korea; ACM, 2009 1207-1211.
[DOT:10. 1145/1655925. 1656145 ]

Culture and Human.

Lee J C. Palm vein feature extraction using 2-D gabor filters[ J].

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Advanced Science Letters, 2012, 8 (1) :807-812. [ DOI; 10.
1166/ asl. 2012. 2486 |

Lee J C. Palm vein recognition using adaptive Gabor filter[ J].
Expert Systems with Applications, 2012, 39. 13225-13234.
[ DOI:10. 1016/]j. eswa. 2012. 05. 079 ]

Lee J C. A novel biometric system based on palm vein image
[J]. Pattern Recognition Letters, 2012, 33 1520-1528. [ DOI.;
10. 1016/j. patrec. 2012. 04. 007 ]

Zhou Y ,Kumar A. Human identification using palm-vein images
[J]. IEEE Transactions on Information Forensics and Security ,
2011,6(4) :1259-1274. [ DOI.10. 1109/TIFS. 2011. 2158423 ]

Zhang L. PolyU Multispectral Palmprint Database [ DB/OL ] .

[2013-05-03 ] . http://www. comp. polyu. edu. hk/~ biomet-
rics/Multispectral Palmprint/ MSP. htm.

Radon J. On the determination of functions from their integral
values along certain manifolds[ J]. TEEE Transactions on Medi-
cal Imaging, 1986,5(4) :170-176. [ DOI.10. 1109/TMI. 1986.
4307775 |

Zhang D,Guo Z,Lu G,et al. An online system of multispectral
palmprint verification[ J]. IEEE Transactions on Instrumentation
and Measurement, 2010, 59 (2 ) :480490. [ DOI; 10. 1109/
TIM. 2009. 2028772 ]

Phillips P J, Grother P, Micheals R, et al. Face recognition vendor
test 2002 [ C ]//IEEE International Workshop on Analysis and
Modeling of Faces and Gestures. Nice,France: IEEE, 2003 .44.

© [ K G BT AR AU A



	fm.pdf
	ml2.pdf
	ml3.pdf
	20140210.pdf



