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Blind Deblurring and Super-resolution Reconstruction Algorithm
and Experiment Based on Partial Differential Equation

XU Wenda, WEN Xin, MAO Zhongxuan, ZOU Yongkui
(College of Mathematics s Jilin University s Changchun 130012, China)

Abstract: We proposed a blind image deblurring and super-resolution reconstruction algorithm based
on partial differential equations (PDE). The goal was to reconstruct clear, high-resolution images
from noisy, low-resolution blurred images without prior knowledge of the blur kernel. Firstly, we
constructed a variational problem for the image degradation process and derived a PDE model by using
variational methods. Secondly, by combining the alternating direction method and numerical
difference method, we designed a spatiotemporal fully discrete numerical scheme to solve the
unknown blur kernel and the clear image. Thirdly, through a series of numerical experiments, we
analyzed the impact of parameter selection on image reconstruction performance and determined
appropriate parameter settings. Finally, experiments were conducted on several remote sensing
images, and the experimental results proved the effectiveness and reliability of the proposed model.
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Fig. 1 Experimental images
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Fig.2 Degraded images
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Fig.3 Influence of different A values on PSNR
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Fig.4 Reconstructed images
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Table 1 Effect comparison of blind denoising and deblurring model and non-blind denoising and deblurring model

. GF1 GF2 GF3 GF4
ik PSNR SSIM PSNR SSIM PSNR SSIM PSNR SSIM
EH 33.604 8 0.885 7 28.299 5 0.874 7 31.542 9 0.870 0 30. 686 7 0.800 4
F% 33.957 0 0.891 2 28.236 0 0.873 6 31.838 2 0.876 0 30.771 0 0.804 2
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Table 2 Effect comparison of proposed model with TV model and YK model

I7 ik

GF1 GF2 GF3 GF4
PSNR SSIM PSNR SSIM PSNR SSIM PSNR SSIM

TV 31.301 2 0.807 8 28.104 7 0.7755 30.348 0 0.7859 29.624 3 0.728 7
YK 33.112 6 0.864 6 27.796 3 0.872 5 30.842 3 0.855 4 29.983 1 0.765 9

A3 33.957 0 0.891 2 28.236 0 0.873 6 31.838 2 0.876 0 30.771 0 0.804 2
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