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Single Image Super-resolution Reconstruction Approach Based on Multi-angle
Contour Templates Variational Calculus Model in Wavelet Domain

WANG Xiang-hai'* ,ZHAO Xiao-yang',BI Xiao-yun', TAO Jing-zhe’
(1. School of Computer and Information Technology ,Liaoning Normal University ,Dalian ,Liaoning 116081 , China ;
2. School of Urban and Environmental Sciences ,Liaoning Normal Universtiy , Dalian ,Liaoning 116029 , China)

Abstract: In recent years,the study of image super-resolution reconstruction technology has been paid much attention
to,because it can improve image recognition accuracy and recognition ability. One of the difficult problems is how to ensure
the reconstruction quality of image edge texture area. In this paper,a single image super-resolution reconstruction approach
based on wavelet domain is proposed. Firstly ,the non-subsampled wavelet transform (NSWT) is applied to the input image,
according to the multi-directionality of wavelet transform,three kinds of multi-angle templates are proposed,and each subband
contour is estimated by total variation model ( TV model) to determine its optimal direction. Then,the multi-angle templates
and bicubic B-spline interpolation are used to interpolate the subbands. Finally,the non-subsampled wavelet inverse transform
is implemented. This approach makes edge information and texture information of the reconstructed images more precise, and
overcomes some deficiencies such as edge blurring,edge serration,as well as distortion of texture region,caused by traditional
interpolation reconstruction approaches,such as bilinear interpolation and bicubic interpolation,etc. The quality of reconstructed
image is improved. This approach can be used in image monitoring,remote sensing image analysis, medical image processing,
and so on. A large number of simulation experiments verify the effectiveness of the proposed approach.

Key words: non-subsampled wavelet transform;contour template; variational calculus model; directional interpola-

tion ; super-resolution reconstruction ;edge ; high-frequency subbands ; multi-angle ; template matrix
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