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Adaptive Threshold for Image Denoising Based on Wavelet
and Nonsubsampled Contourlet Transform
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Abstract: A new local adaptive threshold estimation method for image denoising based on the wavelet transform
(WT) and Nonsubsampled Contourlet Transform( NSCT) is proposed. The new method uses wavelet to estimate
the noise strength of noisy images, then determines the shrinkage threshold according to the strength of noise, the
neighbouring NCST coefficients, the scale of the coefficients and the noise level. Compared with the wavelet
hard-thresholding, the contourlet hard-thresholding and the NSCT hard-thresholding denoising method, the pro-
posed method can obviously reduce the Gibbs phenomenon and superiors both in vision and in PSNR(Peak Sig-
nal — to — Noise Ratio) .
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Table 1 PSNR of the image denoising results using different
methods when adding different noise standard deviation o
PSNR
RN
0=10 0=20 0=30 o0=40 o5=50
SRS 28.13 22.11 18.58 16.09 14.14
WT 27.41 23.12 21.09 19.86 18.93
CT 25.95 22.55 20.97 19.94 19.17
NSCT 29.46 25.42 23.49 22.27 21.32
ACEDE 3037 26.22 23.96  22.55  21.59
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Fig.1 Denoising noisy image with different methods
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