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Abstract: A synthetic fingerprint generation method is presented and implemented in this paper. A new
combination model for the orientation field of fingerprint is applied to generate more realistic fingerprint direction
map, and a new expression of the fingerprint density map is presented. Then a modified Gabor filter is used for
ridge pattern generation. This method consists of two main processes: First, a master-fingerprint image is generated
after direction map generation, density map generation and ridge pattern generation. Then a realistic synthetic
fingerprint is obtained through a series of steps on the master-fingerprint, including adding scratches, displacement
of ridges, erosion or dilation of ridges, distortion, noising and rendering, global displacement and rotation, changing
contrast and adding background noise. The synthetic fingerprint generation platform implemented with this method
has been applied and verified in Biometrics Verification Competition 2004. Finally, the numerical experimental
results approve the validity and robustness of the method.

Key words: synthetic fingerprint generation; direction map generation; density map generation; ridge pattern
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Fig.1 Anexample of direction maps of five types of fingerprints
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Fig.2 Segmented cosine function whose periods correspond to the ridge and valley respectively
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Fig.6 Fingerprint images before and after distortion
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Fig.7 Fingerprint images before and after noising and rendering
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Fig.8 Examples of background images used for training data (top)
and generated background images (bottom)
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Tablel Comparison of performance parameters of algorithms on each database
1
Parameters DB1 DB2 DB3 DB4
Avr 0.1278 0.260 7 0.1838 0.186 9
EER Max 0.3324 0.349 1 0.3927 03713
Min 0.0283 0.1530 0.0788 0.0477
St.Dev. 0.114 0 0.0721 0.112 4 0.1248
Avr 02131 05785 0.486 1 0.402 6
Max 0.8118 1.000 0 1.000 0 0.850 3
FRo Min 0.0340 0.2346 01274 0.064 8
St.Dev. 0.298 7 0.2921 0.3559 0.284 6
Avr 02815 0.6625 0.553 4 0.5655
Max 0.9213 1.000 0 1.0000 1.000 0
FMR1000 Min 0.056 8 0.2885 0.1928 0.103 4
St.Dev. 03251 02793 0.3328 0.3620
Avr 0.4923 0.728 6 0.7285 0.8265
Max 1.000 0 1.000 0 1.000 0 1.000 0
ZeroFMR Min 01343 0.350 2 03022 05631
St.Dev. 0.3914 0.257 4 0.3142 0.195 2
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