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New Image Interpolation Method Based on Sub-regional and Multi-directional Data

Fusion

Qi Min, Cheng Gong, Du Qianmin, Zhu Bofei, Wei Xiaoyu
(School of Electronics and Information, Northwestern Polytechnical University, Xi'an, 710129, China)

Abstract: To solve the contradictory of speed and accuracy of the existing interpolation method, an inter-
polation method based on sub-regional and multi-directional data fusion is presented. The new method di-
vides images into flat areas and edge-regions. The bilinear algorithm is used in flat areas, and the im-
proved algorithm is used in edge-regions. Based on the inverse ratio of the distance square, the improved
algorithm fully considers four-direction estimated results of the nearest horizontal, vertical and two diago-
nal directions using 12 pixels selected from 4 X 4 neighborhood. A final interpolation result is obtained by
calculating weights of vertical distance and direction gradient. The experimental result shows that the
proposed interpolation method costs less time and can make edges of image more natural and clear. Mo-
reover, it can be applied to any multiples of interpolation amplification.

Key words: image interpolation; sub-regional; data fusion; direction gradient; interpolation distance
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Tab.2 Computation time of different algorithms for images reduced to 50% s
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Tab.3 PSNR of different algorithms for images reduced to 70% dB

TR Lena % R E 1R TEE B T E 5 PCB F{%

PR LXK 31.275 31.792 30. 996 27.579 40.118
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e INBONEGLIERES 33.543 32.996 33.102 27.734 40. 608
AR A % 34.296 34. 266 33.688 27.965 41.568
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Tab.4 Computation time of different algorithms for images reduced to 70% s
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A S E v 0.016 0.016 0.017 0.016 0.188
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Fig. 6 Interpolation experiment results of PCB image reduced to 30%
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Tab.5 PSNR of different algorithms for images reduced to 30 % dB
EGIRIEN=R7S Lena 1% LR 1B B T &5 PCB E 4%
PR LXK 24. 046 26.524 24.662 22. 264 33.798
W= A A 26.621 27.973 26.733 22.313 36. 131
SCikC10 4% {6 1 24,012 26.513 24.528 22,171 33.046
SCHERL 114 (5 s 26. 032 27.615 26. 365 22.325 36. 788
NS T IEREA 27.328 28. 324 26. 998 23.103 37.323
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Tab.6 Computation time of different algorithms for images reduced to 30% S

Bt CRER7S Lena &% R % 1EE R EsEEs PCB &%
Wk 47 1E 0.015 0.015 0.016 0.016 0. 187
W= WA 0.110 0.188 0.109 0.203 2.234
SCHRC10 46 (E 5 0.023 0.033 0.030 0.030 0. 350
SCHRC1T 46 (A 2% 0.022 0.033 0.029 0.027 0.311
A I H = 0.016 0.016 0.016 0.016 0.188
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