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A Group of Texture Features Based on
Generalized Local Walsh Transform

Zhang Zhi-long Shen Zhen-kang Li Ji-cheng
(ATR National Laboratory, National University of Defence Technology, Changsha 410073, China)

Abstract A new group of texture features based on Generalized Local Walsh Transform (GLWT) are presented in this
paper. Firstly, Local Walsh Transform (LWT) is defined and generalized in spatial domain to extract local texture
information. Then, the twelve 2nd order moments of GLWT coefficients are estimated in a macro-window and selected as
texture features. The performance of these features in discriminating textures has been evaluated. The textural features
from Haralick(1973), Wang Li(1990), Yu Hui has been used for comparison. The experimental results reveal that the

texture features presented have the best discriminating performance.
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Tab.1 Texture discrimination performance of the first 7 order central moments of GLWT coefficients
—k — = iy HEY B Lk
W(0) 0.0088 0.8882 0.7123 0.9935 0.5976 1.0175 0.4900
W(1) 0.0090 0.8317 0.3844 0.9004 0.2720 0.9170 0.1958
W(2) 0.0066 1.2061 0.2743 1.1010 0.2044 0.9859 0.1542
W(3) 0.0064 0.8915 0.2406 0.8666 0.1813 0.8464 0.1432
W(4) 0.0429 0.9912 0.4381 1.0856 0.3985 1.1065 0.3552
W(5) 0.0409 0.7492 0.4666 0.7943 0.3720 0.8477 0.2954
W(6) 0.0444 1.0338 0.5567 0.9879 0.4541 0.9256 0.3815
W(7) 0.0519 0.7413 0.3519 0.7709 0.3217 0.7843 0.2859
W(8) 0.0504 1.5091 0.5505 1.3782 0.4608 1.2499 0.3874
W(9) 0.0366 1.3079 0.4798 1.4007 0.4254 1.4003 0.3705
W(10) 0.0405 0.3746 0.4351 0.4500 0.3577 0.5427 0.2776
W(11) 0.0516 1.0857 0.4004 1.0357 0.3535 0.9671 0.2941
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Tab.2 Texture discrimination performance of the first 7 order central moments of GLWT coefficients as a whole
o — W E P i N e
IR/ ME 0.0125 1.7282 0.6513 1.5991 0.6101 1.4728 0.6689
IS PNI: 0.1681 8.7080 2.8381 8.2415 2.4015 7.5977 2.0652
FHE 0.0700 4.4358 1.6153 3.9897 1.3680 3.6503 1.1468
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Tab.3 Texture discrimination performance of different combinations of the moments
W& T75 -, = =V N SR TR o S— .y SN /11N
Be/ME 0.6625 1.1742 1.2856 1.7282 1.7532 2.0432 2.0832
SENE} 2.8772 3.5046 3.6809 8.7080 8.7505 9.3889 9.6766
S EE 1.6461 2.0555 2.2321 4.4358 4.3590 4.7585 4.9795
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Fig.6 Curves of discrimination performance

of 4 different texture feature sets
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Fig.7 Texture segmentation result using different feature sets:
(a)Original image (b)using features Haralick presented
(c)using features Wang Li presented  (d)using features
Yu Hui presented  (e)using features we presented
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Fig.8 Texture segmentation result using different feature sets
(a)Original image (b)using features Haralick presented
(c)using features Wang Li presented  (d)using features
Yu Hui presented  (e)using features we presented
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