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The fingerprint enhancement using filtering
combined with spectrum diffusion

*, Feng Jufu®, Luo Yonglong', Xu Deqin'

1. School of Mathematics and Computer Science, Anhui Normal University, Wuhu 241003, China;

Y N
Bian Weixin

2. School of Electronics Engineering and Computer Science, Peking University, Beijing 100871, China

Abstract: Objective The enhancement of fingerprint plays an important role in automatic fingerprint identification system.
It is the foundation that extracts fingerprint minutiae reliably. In order to make up for the defects of fingerprint image and
enhance low quality fingerprint image effectively, this paper proposes a novel algorithm by using spectrum diffusion to en-
hancing the fingerprint image. The basic idea of the algorithm is to enhance the fingerprint by using block quality assess-
ment and block spectrum matched filter in the frequency domain. Method First, the quality assessment result of block im-
age is obtained according to the point direction coherence parameter. Second, this paper studies the diffusion characteris-
tics of composite window spectrum, and then design out a block spectrum matched filter based on linear fuzzy k-means
clustering and 2D Butterworth band-pass filter of one order adaptive bandwidth and two-dimensional Gaussian window. At
last, the composite window spectrum is enhanced by block spectrum matched filter according to the block quality grade.
Result Experiments on the database of FVC 2004 show that, compared with the previously proposed enhancement methods,

the proposed method is more accurate and more robust against noise, and has a prominent effect on both low quality and
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high quality fingerprint image. Conclusion This paper presents a fingerprint enhancement using filter method of weak pa-

rameters dependencies in frequency domain. This method is of good fault tolerant. The experimental results show that both

high quality and low quality fingerprint image can be enhanced effectively.

Key words: fingerprint identification; block quality assessment; block spectrum matched filter; spectrum diffusion
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