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The Construction of Redundant Contourlet Transform and Its
Application to SAR Image Despeckling
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Abstract The redundant contourlet transform implemented by undecimated pyramidal decomposition and directional
filter bank is proposed. The circular symmetric filter bank satisfying perfect reconstruction conditions in the undecimated
pyramidal decomposition is designed by McClellan transform. The adaptive local statistical model in the redundant
contourlet domain and MAP estimator are employed to reduce speckle noise in SAR images. Compared with the
despeckling methods based on stationary wavelet and contourlet transform, the proposed algorithm can reduce speckle
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noise more effectively while preserving the edges of the SAR images.
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Fig.6 Despeckling result of the SAR images using different transforms
(a)The original SAR image (b)The despeckling result of the contourlet
transform (c)The despeckling result of the stationary wavelet transform
(d) The despeckling result of the redundant contourlet transform
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Tab.1 The quantitative measures of the
despeckling images of the three transforms
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m 124.51 120.44 120.19 121.37
s 28.59 10.71 8.75 8.15
B 0.2296 0.0889 0.0728 0.0672
ENL 18.97 126.53 188.68 221.44
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