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Analysis on Texture Discrimination Performance of Moments
of Local Fourier Transform Coefficients

ZHANG Zhi-long, LI Ji-chen, SHEN Zhen-kang
( National University of Defence Technology, ATR Lab. , Changsha 410073)

Abstract Local Fourier transform { LFT) is an important texture feature exiracting method. In this paper, the texture
discrimination performance of LFT coefficients’ moments is studied. The Fisher criterion is used to evaluate the
discrimination performance of different texture features. Texture image segmentation experiments enable the conclusions
more reliable. Ii is revealed that the LFT coefficients of texture images usually do not obey normal distribution, their even-
order moments exhibit preferable texture discrimination performance, while their odd-order moments exhibit baddish. If LFT
coefficients’ 2nd, 4th and 6th order moments are used as texture features, better texture discrimination performance and

segmentation results can be achieved than those of Yu Hui and Haralick. So, it is suggested that the even-order moments of

LFT coefficients are selected as texture features.
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Fig.3 PDF of the difference between neighboring pixels in natural images
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Tab.1 Texture discrimination performance of each moment of LFT coefficients

IFT RHE B
1 B 2 fir 3B 4 B 5 Br 6 B 7 B
ReF(0) 0.0088 0.8784 0.7123 0.9194 0.5976 0.8233 0.4900
ReF(1) 0.0404 0.7522 l 0.3486 0.6629 0.3507 0.5889 0.3439
ReF(2} 0.0071 1.3604 0.1717 0.9921 0.1775 $4.7233 0.1697
ReF{3) 0.0421 1.4130 0.3609 1.0923 0.2473 0.7344 0.1895
ReF(4) 0.0090 0.8149 0.3844 0.8066 0.2720 0.7059 0.1958
ImF{1} 0.0517 0.8733 0.3691 0.7861 0.3218 0.674 1 0.2895
ImF{2) 0.0062 9.6220 0.3574 0.5851 0,2494 0.5119 0.1700
ImF{3} 0.0519 1.5415 0.3597 1.2502 0.2696 0.9743 0.1970
#2 LFT REEMEAFHYEERE
Tab.2 Texture discrimination performance of the same order moments
LFT X504 BriE
Fisher H]i8
LBy 2 By 3 B 4 Br 5 B 6 Bir 7 5
B/a 0.0125 0.7948 0.6775 0.7577 0.5592 0.6748 0.5640
B 0.1682 4.9114 2.6256 3.5547 2.2281 2.8210 1.8226
i 0.0703 31318 1.3308 2.3165 1.1006 1.771 8 0.6164
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Tab.3 Texture discriminafion performance of different combinations of the moments

g
Fisher ¥ i 234
1 1,3 1,35 13,37 2 2.4 2,4.6 1,2 2.3 3,37
. 5,6,7
B 9.0125 0.6967 0.8763 0.9562 0.7948 i.OO‘)T 1.1036 0.7974 1.1697 0.9446 1.6337
Bl 0.1682 2.6688 2.9782 3.1265 4.9114 7.0611 7.4315 4.973 6 5.1032 2.9523 7.8933
FHHE 0.0703  1.3612 1.6281 1.7547  3.1318  3.8180 4,0463  3.1534  3.5148 1.7093  4.6814
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Tab.4 Texture discrimination performance of

different texture feature sets
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Fig.5 Experiment No. 1: The texture segmentation resulis using different feature sets
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Fig.6 Experiment No.2: The texture segmentation results using different feature sets
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