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Non-local Extension of Bicubic Interpolation in Image Super-resolution
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Abstract : Benefiting from its powerful ability in detail preseriving,bicubic interpolation has become a common algorithm
in image super-resolution. The base function for bicubic interpolation is constructed by the 16 pixels that are closest to
the current pixel in space, so the bicubic interpolation belongs to a local algorithm. This means that the interpolation
process in this algorithm is not able to take advantage of the periodicity ( non-locality ) in natural images, and thus its
performance still has room to be further improved. Based on this considerations, this paper introduces non-local weight
correction into the definition of the base function to select more candidate pixels in a wider area to estimate the gray value
of the current pixel. As a result,a non-local version of the typical bicubic interpolation is achieved. The experimental
results suggest that it can reconstruct higher quality results both quantitatively and perceptually.
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Table 1 The index comparison of the scaling effect of four algorithms on gray images

PSNR SSIM MSE
Name Method
2% 4x 2x 4% 2x 4x
Cameraman Nearest 25.26 21.65 0.85 0.69 6.47 10.19
Bilinear 25.48 22.50 0.84 0.70 6.68 10.10
Bicubic 26.33 22.68 0.86 0.71 6.06 9.58
NL-Bicubic 28.81 25.56 0.91 0.87 3.44 4.91
Lena Nearest 31.42 26.83 0.90 0.76 3.93 6.44
Bilinear 32.68 28.05 0.90 0.80 3.55 5.76
Bicubic 34.11 28.84 0.92 0.82 3.08 5.23
NL-Bicubic 35.25 31.37 0.93 0.90 2.06 2.88
Elaine Nearest 31.62 28.15 0.79 0.68 4.76 6.52
Bilinear 32.51 29.76 0.79 0.72 4.49 5.82
Bicubic 33.09 30.48 0.81 0.74 4.23 5.45
NL-Bicubic 34.74 33.48 0.89 0.87 2.51 2.92
Boat Nearest 28.38 24.48 0.83 0.64 5.99 9.17
Bilinear 28.93 25.04 0.83 0.66 5.65 8.18
Bicubic 29.94 25.54 0.85 0.68 5.07 8.31
NL-Bicubic 31.67 28.18 0.89 0.84 3.11 4.42
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Table 2 The index comparison of the scaling effect of four algorithms on color images

PSNR SSIM MSE
Name Method
2x 4x 2% 4x 2x 4x
Art Nearest 23.15 18.86 0.74 0.52 18.89 32.24
Bilinear 23.87 19.69 0.82 0.65 18.08 30.46
Bicubic 24.92 20.27 0.82 0.67 16.07 28.27
NL-Bicubic 26.10 22.52 0.85 0.79 14.58 21.02
Book Nearest 21.38 17.35 0.61 0.40 22.35 35.97
Bilinear 21.77 18.10 0.67 0.49 22.32 34.92
Bicubic 22.56 18.56 0.66 0.51 20.42 33.01
NL-Bicubic 24.19 20.93 0.72 0.66 17.22 23.79
Reindeer Nearest 24.51 20.70 0.58 0.44 15.37 23.98
Bilinear 24.99 21.48 0.66 0.55 15.14 23.01
Bicubic 25.85 22.14 0.64 0.56 13.73 21.33
NL-Bicubic 27.05 24.34 0.68 0.66 12.72 16.50
Laundry Nearest 21.64 17.67 0.68 0.46 21.59 35.88
Bilinear 22.98 18.16 0.74 0.54 19.09 34.98
Bicubic 22.07 18.67 0.75 0.57 21.27 32.61
NL-Bicubic 24.92 21.22 0.81 0.73 15.34 22.10
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