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Abstract: When an image contaminated by large noise or with lower resolution is processed by the

traditional Partial Differential Equation (PDE) model, the stable solutions of PDE can generate a distinct ARSCAEE A OGS

step effect and the restored image's quality is relatively poor. Therefore, a new PDE image restoration | iy

method based on K-Singular Value Decomposition (K-SVD) was proposed and used successfully to
restore MilliMeter Wave (MMW) image. K-SVD was a sparse representation method of images. An

image can be denoised when it is sparsely estimated by K-SVD. Especially, for images with large noise F Article by Chang, |
variance, K-SVD has better denoising robustness. At first, the MMW image was denoised by K-SVD,

and then PDE method based on Total Variation (TV) was utilized to restore the denoised images

obtained by K-SVD. In test, a simulated MMW image and a real MMW image were used respectively to

testify the proposed algorithm, and then the results were compared with those of K-SVD and PDE. At

the same time, the Pick Signal-to-Noise Ratio (PSNR) criterion was used to measure restored images.

In terms of PSNR values and the vision effect of restored images with different noise variance, the
simulation results show that the proposed method can efficiently denoise MMW images.

Keywords: Partial Differential Equation (PDE) K-Singular Value Decomposition (K-SVD) MilliMeter
Wave (WWM) image sparse representation image denoising
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