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Contactless Fingerprint Image Enhancement Based on Retinex and STFT
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[ Abstract] For the low contrast between ridges and valleys, shake blur and other issues of fingerprint images obtained
with digital cameras, a contactless fingerprint image enhancement algorithm based on Retinex theory and Short Time
Fourier Transform ( STFT ) analysis is proposed. According to Retinex theory, the non-uniformity effect of the
illumination is eliminated by using the relative brightness and darkness of each pixel in the image, and the contrast
between ridges and valleys is increased , which enhances the contactless fingerprint image initially. The method of STFT
analysis is used to extract the texture information of the fingerprint image,such as orientation map , frequency map and so
on. Then the angle filter and radius filter are built to filter the results of initial enhancement in the frequency domain,
which further improves the image contrast while effectively suppressing the interference of noise. Experimental results
show that the present algorithm has a better performance on contactless fingerprint image enhancement, which can not
only effectively improve the contrast between ridges and valleys of fingerprint, but also maintain the continuity of the
ridge better,and its average speed is a little faster than the method combining homomorphic filtering and Gabor filtering.
[ Key words] contactless fingerprint image; Retinex theory; image enhancement; Short Time Fourier Transform
(STFT) analysis; homomorphic filtering; Garbor filtering
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