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Rotation and Translation Invariant Feature Extraction Using Angular Projection in
Frequency Domain
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Abstract  This paper presents a new approach to translation and rotation invariant feature
extraction for image texture retrieval. For the rotation invariant feature extraction, we invent
angular projection along angular frequency in Polar coordinate system. The translation and
rotation invariant feature vector for representing texture images is constructed by the
averaged magnitude and the standard deviations of the magnitude of the Fourier transform
spectrum obtained by the proposed angular projection. In order to easily implement the
angular projection, the Radon transform is employed to obtain the Fourier transform spectrum
of images in the Polar coordinate system. Then, angular projection is applied to extract the
feature vector. We present our experimental results to show the robustness against the image
rotation and the discriminatory capability for different texture images using MPEG—7 data set.
Our Experiment result shows that the proposed rotation and translation invariant feature
vector is effective in retrieval performance for the texture images with homogeneity, isotropy
and local directionality.

&J4]o]:  Angular projection, Radon transform, feature extraction, image retrieval, rotation—invariant,
transiation—invariant
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Sample Retrieval Sample Retrieval
Texture Rate(%) Texture Rate(%)
1.5.06 100.00 d5 81.25
br07 93.75 d3 82,15
ch01 93.75 d7 100.00
d1 93.75 d5 100.00
dait 87.50 tio1 81,25
di4 100.00 tio2 100.00
da1 81,25 ti03 100.00
d46 100.00 tioe 68,75
d52 100.00 ti20 100,00
d55 93.75 ti22 93,75
AVRR 92.50%

(b) Feature vector with the dimension of 128

Sample Retrieval Sample Retrieval
Texture Rate(%) Texture Rate(%)
1.5.06 100.00 d65 100.00
br07 100.00 d83 100.00
chO1 100.00 as7 100.00
di 100.00 d95 100.00
dan 100.00 tio1 100.00
di4 100.00 tio2 100.00
da1 100,00 ti03 100.00
d46 81,25 tio6 93,75
d52 100,00 ti20 100.00
d55 100.00 ti22 100.00
AVRR 98.75%
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