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Novel vascular network restoration method for finger-vein

IR images

Jia Guimin, Li Zhenjuan, Yang Jinfeng, Ligian Simao
(Tianjin Key Laboratory for Advanced Signal Processing, Civil Aviation University of China, Tianjin 300300, China)

Abstract: For the finger-vein is under the skin, there are many inherent disadvantages for its imaging,
such as biological tissues in the finger, anatomical structure, and the imaging character of skin. A novel
method was proposed to solve the problem of vascular network coloboma in finger-vein IR images.
Firstly, the finger-vein images were enhanced by multi-scale Gabor filter to reduce the overall image
blurring. Then, the vascular skeleton network was extracted based on binarized images so as to locate the
coloboma position accurately. Thirdly, the end point and the bifurcation point were extracted from the
vascular skeleton network as the original point of restoration. The coloboma of the vascular skeleton
network was reconstructed according to minimal path principle. Finally, the diameter of vascular network
was recovered by using the Gabor directional image as a constraint. The experimental results show that
this method can be used to restore local lost of vascular network and a more complete and more stable
vascular network. The recognition accuracy of finger-vein images can be further improved by using the
reconstructed image.
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Fig.1 Schematic diagram of the finger-vein IR image acquisition
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Fig.2 Finger-vein IR imaging system
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Fig.3 Examples of the finger-vein images
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Fig.4 Gabor enhancement result in Fig.3
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Fig.5 Process of finger-vein network restoration algorithm
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Fig.6 Pseudo-color directional image of finger-vein Gabor filtering
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Fig.7 Feature point extraction template
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Fig.8 Restoration process of 3 samples (No.001, No.022,

No.210) randomly selected in the database
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No.218) randomly selected in the database
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Fig.10 ROC curves of different search area thresholds
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Tab.1 EER of different search area thresholds
(Only endpoints are used as source points

for restoration)
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Tab.2 EER of finger-vein skeleton restoration
when the source points are endpoints

and bifurcation points
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