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Construction of the Circular Symmetric Contourlet Transform

LIAN Qiu-Sheng KONG Ling-Fu

(Institute of Information Science and Technology . Yanshan University s Qinhuangdao 066004)

Abstract  The contourlet transform is a novel multiscale geometric analysis method. It can re-
present geometric features such as edges and texture more effectively than wavelet transform. In
this paper, the circular symmetric contourlet transform (CSCT) which has similar frequency par-
tition with cortex transform is proposed. In the CSCT, the circular symmetric filter banks decom-
poses image into multi-resolution detail subbands and one low-frequency subband, and the detail
subbands are decomposed into directional subbands by directional filter bank. The circular sym-
metric filter bank satisfying reconstruction conditions is designed by genetic algorithm. The 9/7
biorthogonal filter bank is mapped to fan filter bank by the mapping function which derived from
the Bernstein polynomial. Denoising experiments for Lena image using adaptive thresholding
show that the denoising performance of the CSCT1 and CSCT2 outperform the contourlet trans-

form significantly.
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per, a novel image transform named circular symmetric cont-
ourlet transform which has similar frequency partition with
cortex transform is proposed. The image denoising experi-
ment shows its potential. The novel transform could be ap-
plied in image restoration, image compression and image re-

trieval in the future.



