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Rotation Invariant Fingerprints Recognition Using Optical Wavelet fSDF Filter
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ABSTRACT

In this paper, wavelet transformed phase only composite filter( WCPOF) and wavelet transformed amplitude modulation phase
only composite filter (WCAMPOF) to recognize rotation invariant fingerprints are proposed. We use the +:3°nd 1 7°rotated fin-
gerprint images as the training image set. The proposed WCPOF shows that the best SNR and discrimination ratio compared with
the conventional composite wavelet matched filter(CWMF). And WCAMPOF shows the best autocorrelation characteristics.
And the iteration numbers of WCPOF are reduced about 30% compared with the CWMF, so that the time to synthesize filter is
reduced.
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Fig. 4. Fingerprint image used in the filter synthesis.
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(a) Rotated fingerprint with 0°, 5, 8, 10°, (b) Rotated fingerprint
with 0", -5°, -8, -10°,
(¢) 3 rotated and different fingerprints.
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Fig. 6. Comparison of DR according to the scaling parameters.
(a) in the case of Haar wavelet function, (b) in the case of Mexican-hat wavelet function.
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Fig. 7. Comparison of discrimination.
(a) in the case of Haar wavelet function, (b) in the case of Mexican-hat wavelet function.
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Fig. 8. Comparison of SNR.
(a) in the case of Haar function, (b) in the case of Mexican-hat function.
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(a) (b)
1% 9. Haar &% ¥ WCPOFe o3& F#d=
(a) 0°, 5 .8 2 10° JAE A& 4AH  (b) 3, D, Dy F Dol 28A
Fig. 9. Correlation results of the WCPOF with Haar function.
(a) Correlation value of the 0", 5°. 8 and 10° rotated fingerprint, (b) Correlation value of
the 3°. Dy. D3 and D,.

s

x 10

2] 10. Haar @4 71&89] dyldelg Jads
(@) 0", 5, & 210 34" A 43 (b)) T, D, Dy R D& 48A
Fig. 10. Correlation results of the conventional method with Haar function.
(a) Correlation value of the 0°. 5°, 8 and 10° rotated fingerprint,
(b) Correlation value of the 3, D, D; and Dy.
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(@) 0°, 57, 8 2 10° BAd ALY 48/A (b)) 3, D, D3 ¥ D 48A
Fig. 11. Correlation results of the WCPOF with Mexican-hat function.,
(a) Correlation value of the 0°, 5°. 8° and 10° rotated fingerprint,
(b) Correlation value of the 3, Dy, Dy and Dy

(a) (b)

33 12. Mexican-hat 59w 71&9) el o Adds
(@) 0", 5°, 8 3 10° 84 A& 4B (b) 37, Dy Dy T Dy 28R

Fig. 12. Correlation results of the conventional method with Mexican-hat function.
(a) Correlation value of the 0°, 5°, 8" and 10° rotated fingerprint,
(b) correlation value of the 3°, Dy, D3 and Dy.
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