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Texture Image Retrieval Based on Generalized Gaussian Distribution
Model in the Complex Wavelet Domain
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Abstract A novel texture image retrieval approach based on generalized Gaussian distribution statistic model in the
complex wavelet domain is presented for common representation of texture that lacks precision and real DWT that have shift
sensitivity and poor directionality. Generalized Gaussian distribution statistic model is constructed by taking advantage of
the statistical attribution of complex wavelet transformation coefficients. Image feature is obtained by using this new model.
A texture image retrieval project is designed based on new statistic model combining with Kullback-Leibler distance
(KLD). Extensive experiments from Brodatz texture images clearly show the superiority of the novel approach which
obtained accuracy 6. 96 percent higher than method that is based on complex wavelet transform,and 18. 6 percent more than
method that is based on Gabor texture features. So the new method is valuable for texture image retrieval in the future.
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Tab.1 The retrieval results of texture image database
AR AR (%)
LB AR R AR 25 DTCWT +GGD +  DTCWT + GGD + DTCWT + WMV Gabor + WMV DWT + WMV

KLD 5% WMV 5k Bk Bk Bk
Bark(DI12) 100 62.5 91.67 68.75 27.08
straw ( D15) 85.33 79.167 58.33 64.58 35.42
Herringbone weave(D15) 81.25 54.167 77.08 100 27.08
woolen cloth(D19) 100 87.5 97.92 52.08 35.42
Pressed calf leather( D24 ) 100 100 100 100 64.58
Beach sand(D9) 100 100 100 77.08 31.25
Water(D38) 83.33 93.75 83.33 75 45.83
wood grain (D68 ) 100 50 100 75 60.42
Raffia( D84 ) 89.58 83.333 83.33 54.17 47.92
Brick wall( D94) 91.67 95.833 70.83 47.92 29.17
Plastic bubbles(D112) 100 81.25 100 72.92 31.25
Grass(D9 H.E.) 100 83.333 100 93.75 52.08
Bark(DI2 H. E. ) 72.92 79.167 52.08 29.16 29.17
Straw (D15 H. E. ) 100 70.833 100 100 37.5
Herringbone weave(D16 H. E. ) 100 54.167 91.67 58.33 41.67
Woolen cloth(D19 H. E. ) 100 100 97.91 72.92 56.25
Pressed calf leather( D24 H. E. ) 100 100 97.92 56.25 29.17
Beach sand( D29 H. E.) 62.5 91.667 52.08 33.33 41.67
Water(D38 H. E. ) 91.67 100 77.08 64.58 47.92
Wood grain(D68 H. E. ) 100 72.917 97.91 56.25 58.33
Raffia( D84 H. E. ) 85.42 100 85.42 66. 67 27.08
Pigskin(D92 H.E. ) 79.17 100 64.58 70.83 35.42
Brick wall(D94 H.E. ) 54.17 62.5 45.83 41.66 27.08
Plastic bubbles(D112 H. E. ) 79.17 58.333 64.58 47.75 33.33
Grass(D9) 97.92 66.667 64.58 60.41 89.58
Bark(DI12) 100 87.5 89.58 54.16 37.5
Straw (D15) 100 50 100 95.83 31.25
Woolen cloth(D19) 100 81.25 91.67 79.16 39.58
Herringbone weave(D16) 100 52.083 83.33 83.33 83.33
Pressed calf leather( D24 ) 100 100 100 93.75 35.42
Beach sand( D29) 100 93.75 100 91.67 33.33
Water( D38) 100 72.917 100 100 83.33
Wood grain( D68 ) 66.67 95.833 66.67 70.83 27.08
Raffia( D84 ) 100 100 97.91 97.91 25
Pigskin(D92) 100 70. 833 100 75 35.42
Brick wall( D94) 100 62.5 95.83 100 35.42
Wood shingle roof 100 100 100 75 45.83
Brick wall 50 87.5 50 50 43.75
Wood fence 72.92 47.917 62.5 50 37.5
Metal grates 97.92 75 93.75 64.58 47.92
Brick wall 85.33 97.917 68.75 58.33 47.5
Grass 85.41 79.167 85.41 70.83 27.08
Sand 72.92 81.25 56.25 47.91 29.17
Sand 33.33 100 33.33 60.41 25
Brick wall 100 79.167 100 93.75 43.75
Rough wall 100 64.583 60.41 37.5 45.83
Sand 100 100 100 100 20.83
Gravel 100 95.833 83.33 93.75 39.58
Brick wall 100 95.833 100 100 60.42
Grass 54.17 25 52.08 50 20.83
TR ER 89.46 80.4583 82.50 70. 66 40.87
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