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Abstract: 2D adaptive Chebyshev band-pass filter (ACBF) with orientation-selective, a novel fingerprint
enhancement filter, is designed in this paper. The fingerprint enhancement is deeply rooted in the spectra
diffusion by performing the 2D ACBF with orientation-selective in the-frequency domain. The process of the
enhancement is to have two phases: fingerprint is first enhanced by using Gabor filter and histogram
equalization (HE), and then the pre-enhanced fingerprint is enhanced based on spectra diffusion by using the
2D ACBF with orientation-selective in frequency domain. In the.first stage, the fingerprint quality can be
improved in some extent. In the second stage, first, the qualities of patches are evaluated by the coherence of
point orientations. Second, the adaptive parameters of the 2D ACBF are estimated, further, the 2D ACBF with
orientation-selective is designed. Finally, the fingerprint image is enhanced based on spectra diffusion by
using the 2D ACBF with orientation-selective."Experimental results on the database of F\VC2000 and
FVC2004 show that the proposed method achieves better results in comparison with other methods, and can
significantly improves the performance of automatic fingerprint identification system (AFIS).

Keywords: Fingerprint enhancement; Gabor filter; Histogram equalization; 2D adaptive Chebyshev
band-pass filter with orientation-selective; Spectra diffusion

1. Introduction

Image processing technology is developing by leaps and bounds in the late years [22-24, 38-40], and it is
applied in{fmany aspects of social life successfully. Li et al. [22] designed a subspace learning framework
which can learn an appropriate representation for data by incorporating image understanding and feature
learning into a unified framework. Tang et al. [38] proposed a novel hashing method by preserving the local
discriminative information for image indexing, and it can effectively improve the performance for large-scale
image retrieval. A number of biometric technologies have been developed and several of them have been
successfully deployed. Among these, the fingerprint is one of the most popular personal identification due to
the consistency during life time and uniqueness [28]. The human fingerprints are believed to be unique [33]. Most
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