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Fast Gabor Filtering
CHEN Xiao-Guang® FENG Ju-Fu'
Abstract In this paper, two fast implementations of Gabor filter are proposed. The implementation strategy involves

two steps: 1) decomposing Gabor filter into 1-D Gaussian filters along non-orthogonal axes with different variances;
2) recursively implementing these 1-D Gaussian filters. The non-orthogonal decomposition and recursive filtering ensure
efficient performance. Experimental results showed that the proposed implementations outperform traditional convolution
filtering with respect to computational speed and accuracy.
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Table 2 Performance of various Gabor filter implementations
I 1) (msec) RZE (e)
Ou o2 conv22 uvconv uvrec xtrec uvconv uvrec xtrec
3.0 4.0 328 172 93 110 4.37 7.20 2.84
3.0 5.0 391 172 93 109 4.67 7.72 3.49
3.0 7.0 547 171 94 126 5.85 7.83 5.17
4.0 4.0 484 188 110 110 3.16 5.04 1.08
4.0 6.0 687 219 93 109 6.24 9.90 4.31
4.0 8.0 875 234 110 109 6.84 9.48 5.08
5.0 6.0 782 203 94 94 7.75 9.00 2.71
5.0 8.0 1047 265 109 110 8.20 9.65 3.50
5.0 10.0 1391 250 93 109 8.51 9.94 4.77
6.0 7.0 1063 234 94 94 8.50 9.29 1.94
6.0 8.0 1234 266 109 108 8.75 9.55 2.10
6.0 10.0 1625 282 93 94 8.78 9.66 2.84
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uvconv, uvrec Fl ztrec fHEI1 Gabor JEH 45 H)

Fig. 2

(a) ~ (c): some texture images for testing; (c1) ~ (ca): Gabor filtering results of (¢) using various

implementations, conv2, uvconv, uvrec, and ztrec, respectively.
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