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Blind Binary Image Deblurring Using Plug—-and-Play Algorithm
YANG Xuesong, HE Liangtian
School of Mathematical Science, Anhui University, Hefei 230601, China

Abstract: Objective A special class of images, such as text, barcodes, and fingerprint images, plays a significant role in
digital systems. The main characteristic of these images is that their pixel values can only take values from a binary set. To
address the problem of recovering degraded binary images containing additive noise and motion blur, a new blind image
deblurring algorithm based on a plug-and-play framework was proposed. Methods This method combined denoiser prior
and binary prior knowledge in the blind deblurring model, which utilizes advanced denoisers (e. g., data-driven
denoisers) while equipping the recovered latent images with binary features. By improving the recovery quality of the
latent image, the accuracy of the estimated blur kernel was further improved, which in turn enhanced the final recovery
results. In addition, in order to further enhance the pixel-value distribution characteristics of the recovered images, a
thresholding operation was applied to the recovered images to restrict the pixel-value distribution of the recovered images to
a specific set of binary values. Results The results of a large number of numerical experiments showed that this method
has good application in the task of processing blurred binary images with noise and motion blur, and its performance is
better than the existing traditional algorithms. Conclusion Therefore, the blind deblurring algorithm combining denoiser
prior and binary prior knowledge can effectively restore binary images degraded by additive noise and motion blur.
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PnP-BM3D 0.9972 0.8753 0.9766 0.8283 0.8757 0.9062 0.9175 0.9816 0.9198
PnP-FFDnet+Rounding 0.9985 0.9872 0.9909 0.8524 0.9432 0.9919 0.9629 0.9859 0.964 1
PnP-BM3D+Rounding 0.9989 0.9922 0.9936 0.8732 0.9848 0.9924 0.9528 0.9836 0.9714
AL 0.9999  0.9999 0.9999 0.9996 0.9968 0.9996 0.979 1 0.9999  0.996 8
R 3 IETRIE (s) LEER (BN ERRBRMZ K/ EEAE 35%35)
Table 3 Running time (s) comparisons (the kernel size is fixed at 35x35 for each algorithm)
Method iml im2 im3 im4 im5 im6 im7 im8

Chen 102.22 46. 12 40. 27 46.28 129. 48 103. 27 98.76 84. 45

Lv 29.91 13.46 14.09 13.32 35.83 29.72 29.04 23.61

AL 273.43 98.12 98. 74 97.63 323.22 238.94 189. 86 262.96
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