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Image Super-Resolution Reconstruction Based on
Non-Local Similarity and Bilateral Filter
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Abstract; In order to enhance the resolution of reconstructed images, an improved image super-resolution re-
construction algorithm based on sparse representation is proposed. In the sparse coding stage, the non-local
(NL) similarity regularization is introduced to improve the sparse coding objective function. The NL redundan-
cy is obtained by the NL similarity regularization to preserve the edge information of the image. To restore
edge details further, a global error compensation model based on improved bilateral filter is proposed to realize
the error compensation of the reconstructed images. Experimental results validate that compared with Bicubic,
LISR, SISR, ANR, NE+ LS, NE+ NNLS, NE+ LLE and A+ (16 atoms) algorithms, the proposed ap-
proach has a remarkable improvement in peak signal-to-noise ratio, structural similarity and subjective visual
effects.
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Tab.1 Comparison of Rpsy and SSIM for different SR algorithms

NE+ NE+ NE+ A+ (16 S

& 14 PE 8 4E  Bicubic  LISR SISR ANR LS NNLS LLE 2toms)

Rpsn 33.91 34.29 35.08 35.13 34.96 34.77 35.06 35.13 35.25

Baby SSIM 0.924 0.923 0. 940 0.942 0.939 0. 937 0. 940 0.941 0.943

Bird Rpsx 32.58 34.11 34.57 34.60 34.36 34.26 34.56 34. 83 35.26
SSIM 0.942 0. 953 0.962 0.962 0. 960 0.958 0.962 0.963 0.967

Ropsy 24.04 25.59 25.94 25.90 25. 83 25.61 25.75 26.17 26. 82

Butterfly

SSIM 0.859 0.893 0.905 0.902 0.905 0. 897 0.901 0.906 0.921

Head Ropsn 32. 88 33.17 33.56 33.63 33.53 33.45 33. 60 33.65 33.76
SSIM 0. 839 0.838 0.857 0. 860 0. 857 0. 855 0. 859 0. 861 0.863

Bridge Rpsx 24.40 24.82 25.02 25.01 24.92 24. 86 24.98 25.04 25.12
SSIM 0.713 0.755 0.759 0.763 0.756 0.753 0.761 0.764 0.771
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Continue table

NE+ NE+ NE+ A+ (16 e

Ny L <ol S M 1
& 44 FEMFEHE  Bicubic  LISR SISR ANR LS NNLS LLE atoms)

Rpsy 26.55 27.02 27.15 27.08 27.05 27.00 27.07 27.03 27.24

Coastguard

SSIM 0. 661 0. 686 0.702 0.706 0. 700 0.697 0. 704 0. 705 0.713

Lena Rpsx 31.68 32. 64 33.00 33.08 32.98 32.82 33.01 33.17 33.38
SSIM 0. 882 0. 885 0. 900 0.902 0. 900 0. 898 0. 901 0.903 0.905

Man Rpsx 27.01 27.76 27.90 27.92 27.85 27.72 27.87 28.00 28. 14
SSIM 0.791 0. 813 0. 826 0. 828 0. 825 0.821 0. 827 0. 830 0. 835

Rpsy 23.71 24.98 25.23 25.03 25.15 24. 81 24.94 25.22 25.63
Ppt3 SSIM 0. 887 0.902 0.920 0.912 0.919 0. 908 0.911 0.915 0.929

Rpsy 26.63 27.95 28.49 28.43 28. 26 28.12 28.31 28. 64 28. 80
Zebra SSIM 0. 836 0. 865 0. 878 0. 879 0. 875 0.872 0. 878 0. 881 0. 886

o i Rpsx 28.27 29.23 29.59 29.57 29.48 29. 31 29.50 29.69 29.95
SSIM 0. 845 0.863 0. 875 0. 876 0. 874 0.870 4 0.875 0. 877 0. 883
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Bl 1 AR SR A ET Lena 4015 5K B4 14 L

Fig. 1 Comparison of enlarged images of Lena hat under different SR algorithms
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Fig. 2 Comparison of enlarged images of Butterfly wing under different SR algorithms
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Tab. 2 Comparison of Rpsy (dB) and SSIM for different SR algorithms for B100

P FEFR Bicubic L1SR SISR ANR NE+LS NE+NNLS NE+LLE A+ (16 atoms) 3CH5E 8k

Rpsn 27.15 27.72 27.87 27. 89 27.83 27.73 27.85 27.94 28. 08
SSIM 0.778 0. 800 0. 809 0.812 0. 809 0. 806 0.811 0.814 0.819
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