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Abstract: Aiming at the image blur in the near-infrared finger vein recognition, an algorithm for resto-
ration of the finger vein image based on elimination of the skin scattering was put forward. A scatter-
ing model against near-infrared light during the collection of finger vein image was established through
experimental analysis on the skin optics. Based on the model, the point spread function of the finger
vein image was adaptively estimated and then employed to restore the finger vein image by using Wie-
ner filter. Three vein images were restored quantitatively by the proposed algorithm. The result
shows that the average gradients of edge of the three images increase to 7. 636, 6. 877 and 6. 750 re-
spectively. Compared with POSHE algorithm, CLAHE algorithm and high-frequency emphasize filter

algorithm, the width and structure of the restored vein image is more consistent with those of the o-
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riginal image with the minimum shadow and distortion and the highest signal to noise ratio.

Key words: image processing; finger vein recognition; vein image restoration; image enhancement;

deblurring; Point Spread Function(PSF)
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Fig. 1  Schematic diagram of vein blur caused by

skin scattering
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Fig. 2 Skin scattering model acquired experimentally
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Fig. 3 Fitting curve of relation between FWHW and

vein depth
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Fig. 4 Schematic diagram of PSF estimation of fin-

ger vein images
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Fig.5 Results of finger vein image restoration
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Fig. 6  Schematic diagram of average gradients of

vein edge
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Comparison of Ag between original images and

restorated images
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