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Super-Resolution Algorithm Based on Self-similarity and Sparse Representation

LI Zhi-xian, CHEN Gui-hui, LI Zhong-bing

(Southwest Petroleum University, Chengdu 610500, China)

ABSTRACT: The paper aims to propose a super-resolution algorithm based on the self-similarity and sparse representation
in combination with the self-similarity of images to solve the problem that the effect of the current sparse representation
super-resolution algorithm depends on the training data. In the algorithm, the multi-dimensional self-similarity of images
was used to construct amulti-dimensional image pyramid, and the improved similarity block search strategy was used to
obtain the high and low resolution image blocks as training samples. The dictionary training was carried out to the samples.
Finally, the super-resolution image was obtained according to sparse representation. The experimental results showed that
the proposed algorithm was superior to other algorithms in peak signal to noise ratio (PSNR) and structural similarity
(SSIM). For the experimental images, the average PSNR was increased by 0.5 dB. The proposed super-resolution algorithm
does not need external database and has a good effect. It can be used for super-resolution reconstruction.
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Fig.1 Process of super resolution algorithm
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Fig.2 Sub sampling method in this paper
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Tab.1 Detection result of proportion of similar blocks %
. - . AR B
LN Kk

KF1 KF2 KF3 KF4 KF5 KF6

0.85 VN 81.38 80.46 79.65 78.79 76.52 74.65

‘ e 86.79 85.64 84.31 83.28 81.79 80.85
0.75 &5 78.335 77.13 75.37 73.89 72.22 70.65

‘ ey = 84.54 82.32 80.09 78.89 77.78 77.04
0.65 &5 75 5\ 75.74 72.59 70.65 69.35 67.69 66.39

‘ e 81.76 79.91 78.06 76.94 75.65 74.44

0.5 &5 70.00 65.83 62.96 60.56 58.06 55.09

‘ e 79.54 77.69 75.09 74.07 72.32 71.20
0.33 5 X 52.41 43.24 35.87 30.49 24.61 20.84

‘ e 70.50 68.49 66.18 64.04 61.85 59.26
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Tab.2 Comparison of objective evaluation indexes amongdifferent algorithms
Bk A W= A E SCSR Zeyde ANR A+ RGNS
Baby PSNR 28.96 29.65 30.86 30.60 29.99 30.92
SSIM 0.9409 0.9455 0.9558 0.9545 0.9497 0.9554
Lena PSNR 30.96 31.94 32.92 33.13 32.38 33.29
SSIM 0.9805 0.9837 0.9870 0.9877 0.9859 0.9878
PSNR 26.11 28.13 29.33 29.17 27.76 29.86
Butterfly
SSIM 0.9574 0.9731 0.9781 0.9770 0.9676 0.9792
Bird PSNR 30.29 31.07 33.26 32.77 31.52 34.25
SSIM 0.9695 0.9764 0.9821 0.9805 0.9742 0.9838
Chipl PSNR 31.35 32.67 34.45 34.52 33.2155 34.54
SSIM 0.9745 0.9788 0.9862 0.9861 0.9799 0.9812
Chip2 PSNR 24.37 25.80 26.26 26.30 25.69 27.32
SSIM 0.9379 0.9608 0.9615 0.9620 0.9532 0.9664
Naturel PSNR 28.18 29.30 29.41 29.52 29.44 29.54
SSIM 0.9139 0.9338 0.9350 0.9370 0.9369 0.9406
Nature2 PSNR 27.00 27.64 27.85 27.83 27.72 27.85
SSIM 0.9034 0.9217 0.9223 0.9227 0.9225 0.9227
Checkmapl PSNR 30.57 32.78 33.48 33.85 33.91 34.26
SSIM 0.9465 0.9584 0.9732 0.9765 0.9790 0.9820
Checkmap?2 PSNR 20.25 20.88 20.92 20.95 21.03 22.40
SSIM 0.8007 0.8401 0.8408 0.8445 0.8482 0.8765
Average PSNR 27.80 28.98 29.87 29.86 29.27 30.42
SSIM 0.9325 0.9472 0.9522 0.9528 0.9497 0.9576
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Fig.3 Processing results of Butterfly based on different algorithms



2019 45 H

f ChE:

K 4 ARIEEXTT Checkmap?2 fALFREE SR XT L
Fig.4 Processing results of Checkmap2 based on different algorithms
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