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An Adaptive Cubic Interpolation considering Neighbor Pixel Values
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Abstract

As the resolution of the image display devices has been diversified, the image interpolation methods has played a more
important role. The cubic convolution interpolation method has been widely used because it is simple but it has no limitation of
using and a good performance. This paper suggests an adaptive method to the cubic convolution interpolation. Considering the
difference of the neighbored pixels values to a prediction pixel, a parameter value in the cubic convolution interpolation kernel is
chosen.
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Fig. 1. Interpolation kernels, when a=0 (a) u(x) (b) Magnitude of U(f) (c) Magnitude of U(f) in log scale, when a =—0.5 (d) u(z) (¢) Magnitude
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E 1. PSNR H|1
Table 1. PSNR Comparison

nearest bilinear bicubic Han's cubic[8] Mori's cubic[6] Proposed

airplane 25.09 27.26 28.08 28.18 27.97 28.39
boat 25.64 26.96 27.70 27.87 27.64 27.91
butterfly 23.54 25.29 26.28 26.42 26.29 26.69
couple 2513 26.03 26.59 26.67 26.53 26.69
finger 21.67 22.89 23.97 24.28 23.70 24.31
girl 28.14 30.79 31.93 32.07 31.88 32.19
lena 27.48 29.38 30.31 30.43 30.30 30.56
peppers 26.19 28.94 29.62 29.60 29.61 29.87
zelda 30.77 33.59 34.51 34.58 34.42 34.69
o 25.96 27.90 28.78 28.90 28.71 29.03
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Fig. 2. a part of the magnified butterfly image by (a) nearest, (b) bilinear, (c) bicubic, (d) Han's bicubic[8], (e)Mori's bicubic[6] and (f) proposed
adaptive bicubic
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