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Fig. 1 Complex Morlet wavelets in time (real part) and

frequency domain with ¢ =1.537 and y; =1.793
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Table 1 The extraction algorithm of the relationship features

Input:Given a texture image

Output: Relationship features a.b

1) The Ridgelet transform is performed on the given
texture images, and then the Ridgelet transform
coefficient matrix is obtained

2) The Ridgelet transform coefficient matrix is divided into
N groups, the projection slice in the same channel in each
group will be put into a column, and then a projection
slice - frequency channel matrix M, is obtained

3) The covariance matrix C,»; is obtained by computing
ijk

4)For the two frequency channels with the largest value p
in the Cyx,, the corresponding relationship features a.b

are obtained by equation (7), (8)
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Fig. 2 Twenty texture images in the VisTex database
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Table 2 The CCP comparison using the proposed method

and the existing methods on the rotation test set 1 (%)
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Table 4 The CCP comparison using the proposed method

and the existing methods on the rotation test set 2 (%)

K 1 3 5 7 9
The proposed method 97.10 96.97 97.28 96.99 96.35
Method 1 95.63 96.47 96.71 96.12 96.08
Method 2 86.12 84.01 80.90 80.11 79.94
RS AXFEERRAEELEENXE 2 £ CCP XtEL
Table 5 The CCP comparison using the proposed method

and the existing methods on the non-rotation test set 2 (%)

K 1 3 5 7 9
The proposed method 100 99.17 99.17 98.23 97.75
Method 1 99.93 99.27 98.04 97.57 97.26
Method 2 97.96 97.57 97.03 96.12 95.99

K 1 3 5 7 9

The proposed method 97.28 97.72 98.06 97.31 96.89
Method 1 96.94 97.41 97.33 96.52 96.17
Method 2 87.54 86.21 83.73 82.05 80.64
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Table 3 The CCP comparison using the proposed method

and the existing methods on the non-rotation test set 1

K 1 3 5 7 9
The proposed method 100 98.97 99.31 98.63 98.23
Method 1 100 99.23 98.67 97.89 97.59
Method 2 98.78 98.12 97.40 96.37 96.04
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Rotation Invariant Texture Classification Based on

Orientation-frequency Decomposition
HAN Guang,ZHAO Chun-xia
(College of Computer Science and Technology . Nanjing University of Science and Technology.Nanjing 210094 ,China)

Abstract: A new rotation invariant feature extraction method for texture classification is proposed. 2-D
Fourier transform is applied on a texture image,a disk area within the central region of image is chosen,and
frequency is sampled on the selected area with equal interval angles within the orientation[0°,180°], so
orientation decomposition is realized. A set of complex Morlet wavelet are applied on projection slice of
each direction to decompose each projection into several frequency channels, the average and variance
extracted are computed in each frequency channel, and then linear regression model is employed to
computer realationship feature between frequency channels. 1-D DFT is applied to features and the
amplitudes of Fourier coefficient are selected as features, then the extracted features are rotation invariant.
Experimental results show that features extracted have a good rotation invariant and better classification
performance with some existing methods, and better classification results can also be achieved for non-
rotation texture classification,

Key words: Ridgelet transform; Complex Morlet wavelets; Orientation-frequency decomposition; Rotation
invariance; Texture feature; Texture classification
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