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Abstract: Fingerprint enhancement is important for improving the accuracy of minutiae extraction, even for the
total automated fingerprint identification system (AFIS). A fingerprint enhancement algorithm based on Gabor
function and its application is developed in this paper. A method for ridge orientation acquirement is improved and a
new method for ridge frequency acquirement is brought out. The formula that Gabor function is used in fingerprint
enhancement is presented, and the fingerprint enhancement is implemented using ridge orientation and ridge
frequency as parameters. The performance of this method is evaluated with some typical low quality images of
Nanjing University fingerprint database. Experimental results indicate that the method has dramatic effect to low
quality fingerprint images and false reject rate (FRR) of fingerprint matching can be effectively decreased after
enhancement. Speed of the method can fill the demand of on-line AFIS.
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Fig.1 Resul(tz)of ridge orientation acquiring from a lbo)w quality fingerprint image: (a)~(c) ir(lc(iicate original
fingerprint image, with L. Hong’s method, with improved method, respectively
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Fig.2 Definitions of statistical window and base line with different ridge orientation: (a)~(d) indicate
the instance when ridge orientation is 0, (0~n/2), /2, (n/2~m), respectively
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Table 1 Performance comparison between two methods

=1 RRSOR ISR TEREXS

Methods Matching times Success times Failure times False reject rate (%) Average runtime (s)
L.Hong’s method 360 306 54 15.0 0.57
Our method 360 323 37 10.3 0.69

i .
d e
Fig.4 Result(s )of fingerprint enhancement with two r(nlthods: (a), (d) are two typical low quality fingerprint
images; (b), (e) and (c), (f )are results of enhancement with L. Hong’s method and our method, respectively
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