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A low quality fingerprint image enhancement algorithm
based on tri-Gaussian filter
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Abstract ; Low quality fingerprint recognition is an all-pervading problem of criminal investigation, which asks for
extra manual efforts to address. Therefore, the fingerprint image processing method in accordance with human visu-
al characteristics has certain practical value. This paper introduces the tri-Gaussian model of the concentric recep-
tive field to the fingerprint image processing, and proposes a novel image enhancement algorithm especially for low-
quality fingerprint image processing. The algorithm goes like this; firstly obtain the perceptual luminance of the
neighbouring image by tri-Gaussian unilateral filtering; and then enhance the local contrast of the given fingerprint
image. Based on analysis of the ridge-valley alternatedly distributing properties of fingerprint images and the disin-
hibitory properties of concentric receptive field, we have obtained the adaptive parameter model of tri-Gaussian uni-
lateral filier especially for fingerprint images as well as the local contrast adjustment parameters. The contrast exper-
iments indicate that the proposed method is effective to enhance the global and local luminance, stress the details of
dark areas, and especially appropriate to assist the low-quality fingerprint identification.
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Fig.2 3-D structure of concentric receptive field
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Fig.3 2-D structure of concentric receptive rield
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