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Abstract: This paper proposes a finger vein classification algorithm which combines Principal Component Analysis
(PCA) with Radial Basis Function (RBF) neural network algorithm, named the PCA-RBF algorithm. Use the training
sample to reduce PCA dimensions, and abstract the main component of the image. Because of the advantages of RBF
neural network classifying, put finger vein images into different classes, and then use the shortest distance to recognize.
Through the experiment result comparing with Back Propagation (BP) neural network, PCA-RBF neural network is
better in finger vein recognition. The result shows that PCA-RBF has faster training speed, simpler algorithm and high-
er recognition rate.

Keywords: Principal Component Analysis; Radial Basis Function Neural Network; Finger Vein Recognition;
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Figure 1. Finger vein collection device
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Figure 2. Finger vein images of different four people
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Figure 3. Operational principle of RBF network
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Figure 4. Operational principle of PCA-RBF network
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Figure 5. Algorithm flow chart of PCA-RBF network
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Table 1. Vein image feature vector

3 1. PCA BULRe REsBkE BT ERE

J A 3 429
5 b = -0.2178 0.1777 0.0784 —0.2615
igﬁgﬁg —0.3350 -0.0327 -0.0122 —0.2388

_ -0.0954 03110  0.0149 0.3103
(Eigenvector
after PCA 0615 04471 -00317 -0.0688

dig"e”?ion —0.0099  0.4950 0.1420 0.2321
reduction) g 1367 —0.0749 -0.2505 0.0261
Table 2. The experimental result
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Wik BRU ME(S) RN (Rgcfﬁion
(Algorithm) (lterations)  (Ti me) (Error classification) ra?e)
PCA-RBF 28 2 8 95.40%
PCA-BP 68 169 11 93.68%
RBF 28 11 14 91.95%

Performance is 1.47759e-027,Goal is 0.0004
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Figure 6. Convergence graph of PCA-RBF and RPC-BP network
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