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Abstract: The noisy image is decomposed into low frequency approximate subimages and high frequency directional
subimages by using the quad-tree complex wavelet packet transform(QCWPT) which has the advantages of shift-invariance,
high directional resolution and fine discrimination of high frequency signals. The complex coefficients in low frequency
approximate subimages are kept unchanged, while the high frequency directional subimages are categorized as major type
and minor type according to their inter-scale correlation. Noises in both types are removed by using of the non-Gaussian
bivariate model and the zero mean Gaussian distributing model, respectively. In comparing either the power signal-to-
noise ratio(PSNR) index or the visual effects with other methods, the presented scheme outperforms the traditional dual-
tree complex wavelet transform, QCWPT and wavelet domain Gaussian scale mixtures. Experiments also show that the
presented scheme achieves an excellent balance between the suppression of noises and the preservation of image details
and edge.
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Fig. 1 The low frequency subimages and some high frequency directional subimages of the noisy image via 4 layer QCWPT
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Fig. 2 The low frequency subimages and the denoising high frequency directional subimages correspond to Fig.1
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Table 2 The PSNR of denoised images with different algorithms
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R % DWT WGSM DCWT QCWPT A%

15 2466 29.62 3278 3359 3420 34.82 24.67 29.73 32.63 33.03 33.86 34.37

L 25 2020 27.51 3037 31.34 31.75 3241 20.21  26.86 30.22 30.62 31.07 31.69
35 17.29 2632 2891 29.89 30.33 30.72 17.32  25.01 2842 29.09 29.62 30.19

45 15.09 24.14 27.74 2840 28091 29.36 15.10 23.65 2731 27.69 28.05 28.51
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Fig. 3 Denoised Lena image with different

algorithms(localvar+o=25)
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