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Abstract ; Single-image super-resolution aims at reconstructing a high-resolution image from a single low-resolution
image. Recent methods relying on both neighborhood embedding and sparse coding have led to significant quality
improvements. However, the application of these approaches is still practically difficult because they are either too
slow or demand tedious parameter tweaks. In most of these methods, the speed and quality of image reconstruction
are the two aspects that cannot be balanced easily. With regard to the abovementioned problems, this research
proposed a rapid image super-resolution reconstruction algorithm based on linear regression, which effectively
combined the sparse representation with the regression method. First, a dictionary was trained using the K-SVD
algorithm based on training samples. Subsequently, the entire dataset was divided into a number of subspaces
according to the atoms in the dictionary. Moreover, the mapping from low-to-high-resolution images can be
independently obtained for each subspace. Finally, the high-resolution image was reconstructed by selecting the
corresponding projection matrix. Experimental results demonstrate that both the image reconstruction quality and the
speed of the proposed algonthm performed better than other widely used methods.

Keywords : linear regression; super-resolution; dictionary learning; sparse representation; image reconstruction;
feature learning; subspace; neighborhood embeddmg
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Fig. 1 Comparison of Monarch image from Set 14 with upscaling x3 for different method
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Table 1 Results of the proposed method compared with state-of-the-art method
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X, 31.76/8.85 31.81/4.92 31.04/39.11 31.80/1.56 32.18/4.90 32.30/1.67

Set 14
Xy 28.60/3.91 28.67/2.27 28.20/24.59 28.65/0.91 29.00/5.00 29.15/0.93
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