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Fig.2 BEMD of the LR image and the reconstructed image
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Fig.3 The simulation results of the three algorithms
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Tab.1 The reconstruction performance comparison of the three algorithms

peppers fabric butterfly lotus
XL = A B T 1% 28.897 9 21.577 1 22.312 4 24.942 3
PSNR/dB DO A 0 1] 1A 9 29.126 8 21.878 0 23.328 1 26.342 1
2 H T 29.254 7 22.074 1 24.024 8 27.068 9
W= AR 0.348 5 0.359 6 0.359 1 0.358 4
FEM/s g A 08 [ 19 3 44.730 3 213.984 8 166. 485 4 137.480 4

EE B 27.193 3 105.899 4 100.545 4 84.819 5
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Single Image Super-resolution Reconstruction Based on
Bidimensional Empirical Mode Decomposition

MAO Xiao-bo, ZHANG Zhi-chao

(School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Aiming at the problem that most learning-based super-resolution algorithms are not competent to
take both the reconstruction quality and computing speed into account, a novel single image super-resolution
reconstruction based on Bidimensional Empirical Mode Decomposition ( BEMD ) is proposed. Firstly, a low-
resolution image is decomposed into several layers with different complexities by BEMD, which contains vari-
ous details. Then, the first IMF be reconstructed with high frequency details by improved kernel ridge regres-
sion algorithm in order to ensure the quality of image and the other IMFs containing fewer details be reconstruct
by bicubic interpolation in order to improve the speed. Finally, the reconstructed IMFs are merged into a high-
resolution image. Experimental results demonstrate that the proposed method make full use of the advantages of
the above algorithms, which not only ensure the quality of the reconstruction image, but also improves the
computational speed.

Key words: single image super-resolution reconstruction; BEMD; improved kernel ridge regression;

bicubic interpolation



