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A PDE: based Hybrid Model for De noising Remote Sensing Image with Gaussian and Salt

pepper Noise
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1. College of Computer and Information Technology, Liaoning Normal University, Dalian 116029, China; 2. School of Mathematics
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Abstract: A PDE based hybrid model is proposed to de noise the pre processed remote sensing images, which are
often polluted by Gaussian and salt pepper noises. The model solves the excessive diffusion problem at smooth
regions and staircase effect presented in traditional pure anisotropic diffusion model. Mea nwhile, it overcomes the
shortage of 4 order PDE model that tends to lose much edge information. The proposed model can not only efficient
ly remove mixed 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 nmodel.

Key words : remote sensing image; de noising; PDE; Gaussian and salt pepper noise; hybrid model
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Tab. 1 SNR and NMSE statistics for different mixed noise in three kinds of de noising model for processing remote sensing
image A
D= 0.05% V=0.01 D= 0.1% V=10.02 D= 0.1% V=0.05 D= 1% V=10.1
SNR NMSE SNR NMSE SNR NMSE SNR NMSE
7.91 0.076 8 6.35 0.1106 4.35 0.1753 2.84 0.2423
PDE 7.54 0.0840 5.92 0.1220 3.84 0.198 7 1.52 0.3374
8.53 0. 0068 4 6. 87 0.098 3 4.86 0.156 2 3.27 0.2312
2 B SNR NMSE
Tab. 2 SNR and NMSE statistics for different mixed noise in three kinds of de noising model for processing remote sensing
image B
D= 0.05% V=0.01 D= 0.1% V=10.02 D= 0.1% V=0.05 D= 1%P V=10.1
SNR NMSE SNR NMSE SNR NMSE SNR NMSE
12.03 0.0259 10. 46 0.0375 8.24 0.062 3 6.74 0.087 8
PDE 11. 56 0.0291 9.82 0.043 4 7.72 0.0703 5.94 0.106 2
12.43 0.0238 10.78 0.3425 8.72 0.056 7 7.12 0.0814
3 C SNR NMSE
Tab. 3 SNR and NMSE statistics for different mixed noise in three kinds of de noising model for processing remote sensing
image C
D=0.05% V=0.01 D=0.1% V=002 D=0.1% V=005 D= 1% V=0.1
SNR NMSE SNR NMSE SNR NMSE SNR NMSE
8.45 0.014 2 7.06 0.0197 5.43 0.028 6 4.16 0.0383
PDE 7.78 0.016 6 6.61 0.0218 4.87 0.0325 4.32 0.0362

8.89 0.0132 7.43 0.0176 5.89 0.026 0 4.74 0.033 4
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