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Methods PSNR | SSIM | RMSE | KSIM | Error Ratio | Run Time (s)
Blur input 22.8280 | 0.6900 | 0.0750 - 9.3623 -
Known k 32.1186 | 0.9215 | 0.0253 1 1 -
Pan et al. [36] 28.4760 | 0.8716 | 0.0395 | 0.3891 2.6789 1095.12
Graph [13] 26.8741 | 0.8310 | 0.0478 | 0.4702 3.9974 409.47
Lo text [8] 28.0333 | 0.8692 | 0.0415 | 0.5197 3.1186 532.54
Krishnan et al. [34] | 24.6242 | 0.7638 | 0.0624 | 0.3720 6.4377 202.85
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PSNR KSIM | PSNR KSIM | PSNR KSIM | PSNR__KSIM | PSNR  KSIM

1aws | 2827 067 27.69 057 29.09 0.74 2871 073 2945 044

2 wwws | 2935 077 27.74 066 29.32 076 28.94 050 27.90 0.66

3aws | 2066 0.72 20.46  0.64 31.56 0.68 20.86  0.64 30.18 061

i 4 suwn | 2677 030 2781  0.32 2721 025 27.24 023 2757 024
_’f 54w | 2954 084 29.67  0.66 31.76  0.88 30.79 061 29.43 083
6 awnr | 2912 031 2752 032 3124 031 27.94 037 3042 0.38

7 awws | 3065 020 26.27 029 29.39 014 2881 012 28.68 041
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3awws | 2703 073 28.11  0.69 290.02 075 2823 056 29.10 0.76

i 4 swwn | 2672 025 24.08 047 27.65 0.19 2241 0.09 2582 072
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6 ama | 2695 035 2754 025 3141 032 28.33 039 28.73 047

7 awa | 2511 033 23.88 017 3009 029 24.44 014 2510 0.23

8 awa | 2546 048 2248 016 31.04 043 24.66  0.60 2200 015
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Abstract

Images are usually corrupted by noise and blur when recording. Blurriness is
typically originated from common sources, including out-of-focus, atmospheric
turbulence, camera shake, or object motion. One of the most widely used issues in
the field of image processing is removing blur from a blurry image. Image
deblurring aims to recover a clear image from an image that may have been blurred
for any reason. If the blur kernel is known, this process is called non-blind
deblurring; otherwise, it is called blind deblurring.

In this dissertation, the problem of blind deblurring has been studied. Blind
deblurring is much more challenging than non-blind deblurring, as only a single
input blurry image is available, and we usually directly or indirectly seek to
estimate the blur kernel from the blurred image. Finally, non-blind deconvolution
methods are used to estimate the blur kernel to remove blurriness.

In this dissertation, we use Multi-Scale Latent Structure (MSLS) prior to estimate
the blur kernel and recover a sharp latent image. In the objective function we have
proposed to restore the sharpness of the blurry image, we have added a term that
encourages the blur kernel continuity and improves the sharpness of the
reconstructed image and reduces the artifact. The evaluation results of the
proposed method show that the quality of blur removal has improved significantly
in many cases and for the database used, the mean of PSNR and SSIM are 28.4163
and 0.8672, respectively. This is while the proposed method is much faster than
the state-of-the-art methods.

Keywords: Image deblurring, Blind deconvolution, Blur kernel estimation, Image
pyramid representation
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