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A Texture Feature Extraction Method Based
on Local Walsh Transform

ZHANG Zhi-long LU Xin-ping SHEN Zhen-kang LI Ji-cheng
ATR Key Lab National Univ. of Defense Technology Changsha 410073 China

Abstract A new texture feature extraction method using Local Walsh Transform LWT is presented. The definition of LWT is
given. The statistical properties of LWT coefficients are analyzed. The texture discrimination performance of the moments of LWT
coefficients are investigated. Detail examinations reveal that the LWT coefficients of the natural texture images usually do not yield to
Gauss distribution  their even-order moments have high texture discrimination performance while their odd-order moments have low
texture discrimination performance. Hence the even-order 2™ 4% 6% order moments of the LWT coefficients are selected as texture
features. Compared with the other texture features defined by Haralick ! Wang and He 2®  Hui YuS  the texture features we present
have the best texture discrimination performance.
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Fig.1 Ordering ways of pixels in a texture unit Fig.2  Eight templates for computing LWT coefficients
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Tab.1 Texture discrimination performance of each moment of LWT coefficients
1 2 4 5 6 7
W 0 0. 0088094 0.88816 0.71234 0.99353 0.5976 1.0175 0.49002
w1 0.0089542 0.83167 0.38438 0.90037 0.272 0.91701 0.1958
w2 0.0065511 1.2061 0.27434 1.101 0.20439 0.98586 0. 15424
W3 0. 0063686 0.89147 0.2406 0. 86659 0.18126 0.84636 0. 14315
W 4 0.042919 0.9912 0.43812 1.0856 0.39853 1. 1065 0.3552
WS 0. 040868 0.74916 0.46658 0.79429 0.37195 0.8477 0.29539
W 6 0.044434 1.0338 0.5567 0.9879 0.45405 0.92558 0.38151
w7 0.051937 0.74127 0.35192 0.7709 0.32168 0.78426 0.28587
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Tab.2 Texture discrimination performance of the same order moments

Fisher 1 2 3 4 5 6 7
0.01254 1.3406 0.57754 1.299 0.56367 1.2174 0.62985
0.16822 8.2314 2.6455 7.5798 2.1474 6.7019 1.8916
0.07031 3.701 1.4526 3.3432 1.2178 3.0014 1.0158
3

Tab.3  Texture discrimination performance of different combinations of the moments

1 13 135 1357 2 24 246
0.01254 0.5838 0.7084 0.7411 1.3406 1.5594 1.6081
0.16822 3.6131 3.722 3.745 8.2314 8.4381 8.6426
0.07031 1.5181 1.5847 1.6013 3.701 4.0784 4.2389
12 1 LWT 2 LWT 1
3 LWT 2 4 6 4 LWT
3 1 LWT
2 2 LWT 246
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4 Fisher
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Tab.4 Texture discrimination performance of different feature sets
Fisher

1.6081 8.6426 4.2389

Hui Yu 1.2142 5.9831 3.2048

Haralick 0.088885 2.2418 1.3475

Wang  He 1.1038 5.4252 2.5988
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Fig.6  Segmentation result using different feature sets
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Fig.7 Segmentation result using different feature sets
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Tab.5 Percentage of correct classification using different feature sets
Hui Yu Haralick Wang  He
6 a 96.3 91.7 48.5 45.1
7 a 93.6 75.3 41.5 48.8
LWT LWT
LWT 0
LWT LWT
4 6 2
2 LWT 246
24 Haralick Wang  He Hui Yu
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