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A Contourlet Transform with Anti-aliasing and Shift-invariance

HUANG Xiao-xia, FU Ran-di*, SHI Da-wei, FAN Ya-hui
( Faculty of Information Science and Technology, Ningbo University, Ningbo 315211, China )

Abstract: The traditional contourlet transform and its improved methods have been identified with some
drawbacks such as spectral aliasing or shift-invariance. The processed image by these methods will appear
pseudo-Gibbs phenomena, which pose adverse impacts on the quality of the image. In this paper, a modified
method is proposed to overcome these two major drawbacks, which adopts contourlet transform with
anti-aliasing and shift-invariance. The new method is constructed as a combination of the anti-aliasing pyramid
filter bank and the nonsubsampled directional filter bank. Through comparing the nonlinear approximation
performance and the denoising effect with the related contourlet transform methods, it is found that the proposed
method has better sparse performance and greatly improved denoising effect. In addition, it efficiently
overcomes the “scratches” phenomena caused by spectrum aliasing and shift-invariance, and has better ability to
protect image’s edges and texture details.

Key words:. contourlet transform; sparse representation; spectrum aliasing; shift-invariance



