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A Texture Segmentation Algorithm Based on Directional Gabor Filters
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Abstract  This paper presents a texture segmentation algorithm based on directional Gabor filters when orientation
characteristics of textures are taken into account. Incorporating into the human visual characteristics, a design approach of
optimal directional Gabor filters is proposed. Each texture can be thought of as containing a narrow range of frequency and
orientation components. By filtering an input texture image with Gabor filters tuned to the dominant frequency and
orientation component of the textures, it is possible to locate each texture. The magnitude of the channel ouput should be
large when the texture exhibits the frequency and orientation characteristics to which the channel’ s Gabor filter is tuned,

vice versa. There are weak intraclass dispersion and strong interclass dispersion in the filtered image, and the issue of

texture segmentation is translated into that of traditional image segmentation. Experimental results indicate that the proposed

algorithm outperforms conventional approaches in terms of both objective measurements and visual evaluation.
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Fig.1 The flow chart of texture segmentation algorithm

based on directional Gabor filters
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Fig.2 Probability density functions of foreground
and background in the filtered image
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Fig.3 The first experimental image
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Tab.1 The parameters of directional Gabor filters

g, U, Vs B E(T)

1 0.468 750 0.375000 0.931816 0.0012

2 0. 140625 0.203 125 1.151806  2.4400e-050

3 0.140 625 0. 140625 0.937961  1.747 8e-092

4 -0.093750 -0.109375 0.973697  5.1721e046

5 -0.078125 ~0.078125 1.019129  6.009 4e-020

6 - 0.078125 0. 062 500 0.931816 0.0118

7 -0.062500 -0.046875 1.0303730 0.0386

8 -0.046875 ~-0.046875 1.065 469 0.0377

9 -0.046875 -0.046875 0.937 961 0.0316

10 -0.046875 -0.031250 0.997 704 0.0509

11 -0.046875 -0.015625 1.037 300 T XL

12 -0.046875 -0.015625 0.944 230 0.0786
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Tab.2 The parameters of circular Gabor filters

o, U, Va B E(T)

1 0.484 375 0.484 375 0. 809949 0.0092

2 0.281250 0.250000 0.733861  3.1584e-005

3 0.203 125 0. 187 500 0.663436  9.990 6e-004

4 0. 187 500 0.171875 0.537 569 0.0049

5 0. 187 500 0.171875 0.428 265 0.0091

.6 0.187:500 0.171875 0.356 086 0.0115

7 -0.187500 -0.171875 0.304 805 0.0132

8§ -0.187500 -0.171875 0.266472 0.0162

9 -0.187500 -0.171875 0.236722 0.0236

10 -0.187500 -0.171875 0.212959 0.0275

11 -0.187500 -0.171875 0.193539 0.0285

12 -0.187500 -0.171875 0.177 368 0.0314
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Fig.4 The segmentation experiment based on directional Gabor filters of Fig.3(a)
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Fig.5 The segmentation experiment based on circular symmetric Gabor filters of Fig.3(a)
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Fig.6 Local amplification image of segmentation images
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Fig.7 The results of the second experimental image
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Fig.8 The results of the third experimental image
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