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Fabric defect image noise reduction based on
complex contourlet transform and anisotropic diffusion
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Abstract ; Image noise reduction has been identified as the first step of automatic fabric defect detection. lIts effect
has a direct impact on subsequent image segmentation, feature extraction and the final recognition result. To im-
prove the performance of noise reduction, a method of noise reduction for a fabric defect image based on complex
contourlet transform and anisotropic diffusion has been proposed. Firstly, a fabric defect image was decomposed into
low-frequency and high-frequency components through complex contourlet transform. Next, a P_Laplace operator
and Catte_PM model were used to diffuse low-frequency and high-frequency components, respectively. Finally, the
defect image was reconstructed by inverse complex contourlet transform. A large number of experimental results in-
dicate that, compared with the hybrid method of wavelet threshold shrinkage with total variation diffusion, the meth-
od combining the wavelet with PM model diffusion, the method combining contourlet with total variation and adap-
tive contrast diffusion, and the method combining nonsubsampled contourlet with nonlinear diffusion, the proposed
method has great improvement in both subjective visual effect and objective quantitative evaluation indicators,
which can preserve the texture and details of fabric image better. The proposed method has stronger noise reduction
capabilities and can suppress noise effectively.

Keywords : fabric defect detection; fabric defect image; image noise reduction; complex contourlet transform; ani-
sotropic diffusion; P_Laplace operator; Catte_PM model
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