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Diffusion model of wavelet modulus maximum
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Abstract: The noise analysis evaluation and filtering of remote sensing image have always been an important research field.
In recent years,nonlinear diffusion model based image de-noising have received considerable attention in the field of remote
sensing image application since the model can efficiently remove noises in remote sensed images, while well preserving the
texture information. The paper proposes a new nonlinear diffusion model by introducing wavelet modulus maximum into the
diffusion model and gives a discrete scheme. Our model removes the noise better than P-M model. Meanwhile, the proposed
model overcomes the shortage of ALM model that tend to bluring and losing singular point. Our model can not only
efficiently remove noise in remote sensing images, but also simultaneously retain detail information, such as edge and
texture. Experimental results illustrate the effectiveness and stability of the proposed model.
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Fig. 1 Comparison result of three different denoising methods for remote sensing image A
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Fig.2 Comparison result of three different denoising methods for remote sensing image B
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Tab.1 Statistics of the PSNR and NMSE which three de-noising models remove different Gaussian noise in remote sensing image A

V=0.01 V=0.02 V=0.05 V=0.1
i
PSNR NMSE PSNR NMSE PSNR NMSE PSNR NMSE
P-M 23.82 0.024 4 22.14 0.0358 20.05 0.058 1 19.07 0.0728
ALM 24.08 0.0229 22.51 0.0329 20.43 0.0532 19.34 0.068 4
KNS 24.41 0.0213 22.93 0.0299 20.87 0.048 1 19.74 0.062 4
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Tab.1 Statistics of the PSNR and NMSE which three de-noising models remove different Gaussian noise in remote sensing image B

V=0.01 V=0.02 V=0.05 V=0.1
15
PSNR NMSE PSNR NMSE PSNR NMSE PSNR NMSE
P-M 26.39 0.007 7 24.44 0.0122 21.83 0.0222 20.04 0.0336
ALM 26.61 0.007 3 24.63 0.0116 22.03 0.0212 20.29 0.0317
ENS'S 27.06 0.006 6 25.18 0.0102 22.61 0.018 6 20.87 0.0277
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Fig.3 Comparison result of three different denoising methods for real remote sensing image
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