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Dynamic Spatial Synthesis of Dorsal Hand Vein Images Based on PCA
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(College of Information Engineering , North China University of Technology ., Beijing 100144)

Abstract Databases of human dorsal hand vein (DHV) images are created and distributed for the
purpose of testing DHV identification algorithm. For logistical and privacy reasons, these databases
are often too small to fulfill their potential applications. A novel synthesis method of creating new
DHYV images using principal component analysis (PCA) is proposed, which can be applied to enlarge
the existing DHV image database. Firstly, the origin database is divided into set B and set M. Set B
provides a feature space and the set M constitutes a sample space used for projection. Then, the
projection coefficients are obtained by projecting the sample space to the feature space. Finally, based
on the method of PCA, new data are synthesized using the feature space and the projection coefficients
extracted from the existing real data. Dynamic changing of the samples in the two sets can synthesize
more and more new samples. The number of the samples in the two sets is also decided by our
experiments. Therefore, a new synthesized DHV image database containing 8 007 subjects is built in
our research with 94 original subjects. The experimental results show that the synthesized database
reaches a satisfied recognition rate of 97. 84 % , which indicates the proposed method performs well and

would be applicable in the simulation test.

Key words principal component analysis (PCA) ; dorsal hand vein (DHV) ; image synthesis; dynamic

space; biological recognition
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Fig. 1 Key steps of the DHV synthesis.
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Fig. 2 The DHV images in the database.
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Fig. 3 Extraction of the ROI from DHV image.
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Fig. 4 The DHV images after preprocessing.
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Fig. 7 The curve of recognition rate.
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Fig. 9 The proportion of synthesized images with

different intra-distance.
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Table 1 Result of the experiment
F1 RAKBER

Database Recognition Rate/ %
Original 100
Synthesized 97.85
Original and Synthesized 97. 84

oI 1 Al UL & i R HAT R4 A Al o3Pk ]
AATE DA — B 114 PG T AU S 36 .

4 HFRIE

XA ge i PCA J5 i AT R A M BF 5. 42
f . R BT 45 PCA 73 #r 5 PCA H i 4 fiE 5 2
IRCHR B A5 B R AIE S R G Rt A BT B8 1 Zh
AE. TORASCER L T 3 T X PCA 19 B A LT 2
[Fi) i X2 (8] (14 2l 245 7228 A0 AT LK o i A 0. s
T S B T o S R TR T o B A R BT R I HLF
FRZ T A T — AU R AE 97. 84 06 (1 T35 1 Ik
B o R AT — 2 B RS

T3 80 s FRITE AT 5 [ o ik 2R 910 4 18 ]
ABO6F L B Al I 75 R I AS () A B30 3k i — 20 k&
I 12 45 7 T A7F T

2 % X #

[1] Cappelli R, Maio D, Maltoni D. Synthetic fingerprint-
database generation [C] [/Proc of the 16th Int Conf on
Pattern Recognition. Piscataway, NJ: IEEE, 2002 744-747

[2] Hu Yongli, Yin Baocai, Cheng Shiquan, et al. An improved
morphable model for 3D face synthesis [C] //Proc of the 2004
Int Conf on Machine Learning and Cybernetics. Piscataway,
NJ: IEEE, 2004 4362-4367

[3] Lefohn A, Caruso R, Reinhard E, et al. An ocularist’s
approach to human iris synthesis [J]. IEEE Computer
Graphics and Applications, 2003, 23(6); 70-75

[4] Delac K, Grgic M. A survey of biometric recognition
methods [C] //Proc of the 46th Int Symp on Electronics in
Marine. Piscataway, NJ: IEEE, 2004. 184-193

[5] Ding Yuhang, Zhuang Dayan, Wang Kejun. A study of hand
vein recognition method [C] //Proc of the 2005 Int Conf on
Mechatronics and Automation. Piscataway. NJ:. IEEE,
2005 2106-2110

[6] Kumar A, Prathyusha K V. Personal authentication using
hand vein triangulation and knuckle shape [J]. TEEE Trans
on Image Processing, 2009, 18(9). 2127-2136

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

[8] Wang Yiding, Yan Qingyu, Li Kefeng. Hand vein
recognition based on multi-scale LBP and wavelet [C] //Proc
of 2011 Int Conf on Wavelet Analysis and Pattern
Recognition. Piscataway, NJ: IEEE, 2011. 214-218

[9] Wang Yiding, Li Kefeng, Shark K. Hand-dorsa vein
recognition based on coded and weighted partition local binary
patterns [C] //Proc of ICHB 2011. Piscataway, NJ: IEEE,
2011: 1-5

[10] Wecker L, Samavati F, Gavrilova M. A multiresolution
approach to iris synthesis [J]. Computers and Graphics,
2010, 34(4): 468-478

Wang Yiding., born in 1967. Received his
PhD from Nanjing University of Science
and Technology in 1998. Professor in the
North China University of Technology.
include

His main research interests

intelligent recognition and image processing, industrial non-

destructive testing, radiolocation technology.

Jiang Nan, born in 1988. Master. His

main research interest is DHV recognition.

Li Kefeng, born in 1984. PhD. His main
research interest is DHYV recognition

(535521861@qg. com).




