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Super Resolution Restoration Based on Motion Estimation
Error and Edge Adaptive Constraints

LIU Miao, CAO Han-giang, LI Xu-tao, WANG Bo-fei
( Department of Electronic & Information Engineering, Huazhong University of Science and Technology, Wuhan 430074)

Abstract In order to improve the quality of image by super-resolution restoration, a method based on motion estimation
error with edge restrict was proposed. Under the condition of data consistency and amplitude restriction, the motion
estimation error was analyzed, with its characteristic parameter being calculated; meanwhile, in order to suppress the
ringing artifacts, edge constraint was adopted and a method based on statistic analysis for judging the pixel’ s direction was
proposed. The experimental results show that the performance of the this algorithm is better than the traditional method both
in vision effect and peak signal to noise ratio.
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Fig.1 Motion Vector field
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Tab.1 Relationship between frame interval and

motion estimation error parameter

WiEE 1 2 3 4 5 6
B -0.3547 -0.3553 -0.6535 -0.6877 -0.8918 -0.9241

FE  27.6866 35.1121 39.6863 43.2536 . 45.9148 47.8995
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Fig.2 Distribution of the projection error of motion estimation
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Fig.3 Direction judge for pixels at edges
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Fig.4 Comparison between restoration results
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Tab.2 Performance parameters of “MobilAndCalender”

HESH #3& POCS Jr&: AR ICTT

SNR(dB) 9.2658 9.7597

PSNR(dB) 20.2998 20.7937

MSE(dB) 27.713 27.337
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Fig.5 Relationship between iteration number and parameters
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