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Quality evaluation for fingerprint image based on the orientation field

LI Tie-jun, LIU Qian, ZHANG Yu
(School of Computer Science and Technology, Shandong University, Jinan 250101, China)

Abstract ; Fingerprint image quality seriously affects the performance of the fingerprint identification system, and quali-
ty evaluation for fingerprint image has important applications in the fingerprint identification system such as the finger-
print segmentation and matching, and is also of great significance on the research of a fingerprint recognition algorithm.
Using fingerprint image orientation field information, a quality evaluation method for fingerprint image based on the
continuity of the orientation field information was presented. For each fingerprint image sub-block, the original orienta-
tion field information and the new orientation field information smoothed through Low-pass filtering were calculated in
this method, and the quality of the fingerprint image was evaluated based on the statistics of the rate of orientation
change after Low-pass filtering. Experimental results showed that the method proposed can more effectively improve the
quality classification accuracy on the fingerprint image with low quality.
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Fig.1 The orientation field information comparison chart before and after smoothing of fingerprints of different quality
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Table 1  The ratio and change rate of number of direction
changed blocks and number of foreground blocks of
some fingerprint images

g ERLRERY 2 P 2 1
AL AR/ %o AL/ %
1 13.4 34. 4
2 11.0 40.6
3 13.2 22.5
4 12.7 13.8
5 10. 8 18.9
6 13.9 29.6
7 12.4 18.6
8 12.4 20.2
9 8.0 25.0
10 17.2 12.2
11 10. 6 15.1
12 16.3 27.0
13 16.7 17.8
14 19.0 46.0
15 13.1 45.7
16 13.5 48.7
17 15.4 51.6
18 19.9 45.5
19 15.9 40.2
20 13.6 35.5
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Table 2 The correctness of different quality evaluation methods

HEFHmy  HT SVME) SMOTE + SVM
EUg e (FE R P ST

PR % IR % Tk %
ezt 70.0 92.5 90.0
SRR 93.0 80.0 91.7
SIEHR % 83.3 87.1 90.7
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Fig.2 The direction change rate of low quality fingerprints
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