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Image Restoration Based on Hybrid Wiener/Projection
Onto Concex Sets Algorithm

Liu Yang Cui Jiwen
(Institute of Ultra-Precision on Optoelectronic Instrument Engineering, Harbin Institute of Technology ,
Harbin , Heilongjiang 150080, China)

Abstract In order to improve the resolution of the restored image in the original context of projections onto convex
sets (POCS), and suppress the features of edge oscillating and enlargement of noise, a motion blurred restoration
approach based on hybrid Wiener/POCS algorithm is proposed. Estimated original image f, and super-resolution
restored image f; of the original POCS are respectively bounded by a Wiener set, which is noise normalized and
complete convergence, and three other bounded local variance sets are also incorporated into POCS. Some
experiments based on restoration of image are given to demonstrate the effectiveness of the hybrid Wiener/POCS
algorithm. As a result, the bounded Wiener variance set using in complete convergence is better than any other, and
in the evaluation of quality of super-resolution restoration image, the normalized co-correlation function (NCCF)
improves 7.28% . the peak signal-to-noise ratio (PSNR) improves 32.35% as the largest. which effectively suppress
the ringing ripples and improve the resolution.
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Table 1 Evaluation of quality of super-resolution restoration image 1
Results
Methods
NCCF Improved NCCF /% PSNR Improved PSNR /%
Wiener 0. 98503 — 20. 875 —
Pure POCS 0.98931 0.43 22. 340 7.02
First Wiener/POCS 0.98994 0. 46 22.602 8. 27
Second Wiener/POCS 0.99685 1.12 27.628 32.35
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Fig. 2 Comparison of identified blurred point light source reconstruction image
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Table 2 Evaluation of quality of super-resolution restoration image 2

Methods Results
NCCF Improved NCCF /% PSNR Improved PSNR /%
Wiener 0.92132 — 42.949 —
Pure POCS 0.92625 0.53 42.912 —0. 086
First Wiener/POCS 0. 95644 3. 81 45.516 5.98
Second Wiener/POCS 0. 97050 5.34 47. 280 10. 08
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Comparison of true blurred point light source reconstruction image
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Table 3 Evaluation of quality of super-resolution restoration Image 3

Methods Results
NCCF Improved NCCF /% PSNR Improved PSNR /%
Wiener 0. 84588 — 40. 254 —
Pure POCS 0. 85281 0. 82 40. 201 —0.13
First Wiener/POCS 0. 86991 2.84 41.031 1.93
Second Wiener/POCS 0.90742 7.28 42. 277 5.03
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