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Multispectral Palm-Vein and Palmprint Defocused Image Fusion Method

Tang Yonghua, Yuan Weiqi
(Computer Vision Group, Shenyang University of Technology. Shenyang, 110870, China)

Abstract: Texture information of the single mode hands image is not sufficient for recognition in non-con-
tact condition. A single device under the multi-spectrum is put forward to rapidly capture the images of
palm print and palm vein. The texture information is enhanced and the recognition performance is im-
proved through enhancing the palm print mainlines of the vein image. Firstly, the interval of acquiring
the palm print and palm vein images are limited to less than 0.1 s, and the tiny displacement of palm is
ignored. And the ROI of the palm print image is determined, whose coordinates are used to determine
the ROT of palm vein image. Then, the preprocessing of the two ROI regions are performed, and the
palm print mainlines are rapidly determined via the palm print high-frequence information from multi-lay-
er wavelet decomposition. Finally, wavelet coefficients of palm print and palm vein are fused according to
the high frequency component of palm print mainline normalized, and the blended texture image with the
enhanced palm print mainline in the vein texture image is acquired. The experiment results show that the
information of palm print mainline texture is significantly enhanced in the fusion images in the condition
of keeping the original state of the vein texture, and the recognition performance is improved.

Key words: palm-vein and palmprint fusion; un-contacted imaging; high and low frequency mixing; mul-
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Fig. 2 Palmprint and palm-vein image fusion based on wavelet decomposition
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Table 1 Different fusion information entropy and mutual information
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Table 2 Fusion evaluation parameters of time domain and different wavelet base

25 e Fl S Haar —%¢  Haar %%  dbl —%% dbl =% Sym2 —% Sym2 "%

Smh 0.007 0 0.010 1 0.008 3 0.011 8 0.006 3 0.011 4 0.009 3
Smv 0.008 3 0.009 1 0. 009 5 0.007 2 0.008 5 0.007 8 0.009 4
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Table 3 Fusion evaluation parameters of different vanishing moments of db wavelet

25 dbl — %% dbl — %% db4 —2 db4 — 2% db8 — %% db8 — 2
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Smv 0.007 2 0.008 5 0.009 0 0.006 3 0.007 4 0.009 7
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MCor/ % 0.1211 0.1310 0.102 7 0.110 5 0.1259 0.128 6
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Table 4 Different ¢ fusion evaluation parameters of dbl wavelet

c 0 0.2 0.5 0.8 1
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Table 5 Fusion comparison of other methods and this paper method
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WCor/%  0.1102 0.050 2 0.022 9 0.130 2 0.102 1 0.097 3 0.101 4
MCor/%  0.085 1 0.131 4 0.022 8 0.131 0 0.086 5 0.097 2 0.093 7
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Table 6 Recognition rate of different methods
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PR/ % 97.82 99. 21 99. 64 99. 37 99,51 99. 47
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