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B = RN AR T RS AR IR A . AR 0 PR R SR (RO 5 MR 2 18] Y R R 22 S A
PRI BAEASF AR A EEA X, X AT K (87328, I x4 2B A R ] KSVD (K-singular value decomposi-
tion) JTVEHEA TN ZRAAT i A7 FE 3T 30T, SR J5 AR I iR AR 5 288 v O B T I B g e 3 7 X, L5 I sl A A
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KR . FR2E; BOYER; Tl K A {E s (KSVD)
Image super-resolution reconstruction based on residual error

Chen Huahua, Jiang Baolin, Liu Chao, Chen Weiqiang, Lu Yu, Zhang Song

College of Communication Engineering, Hangzhou Dianzi University, Hangzhou 310018, China

Abstract: An image super-resolution (SR) reconstruction algorithm based on residual error is proposed. Patch pairs,
composed of features for low-resolution (LR) patches and residual errors between original high-resolution ( HR) image
patches and interpolated LR image patches, are classified by K-means, Each class patch pair is trained by KSVD (K-sin-
gular value decomposition) to obtain an LR and HR dictionary pair. Residual errors are reconstructed by the dictionary
pairs selected by the Euclidean distance between the test paiches and class centers and by the weighted sum of the recon-
structed results of the similar class patches. Then, combined with interpolated LR images and reconstructed residual errors,
HR images are reconstructed. Experimental results show that the proposed method has a better performance and the method
to classify patches and perform weight sum of the reconstructed results of the similar class patches is improving the quality of
the SR image.

Key words: residual error; super-resolution; dictionary; K-singular value decomposition
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Fig. 1 Extracting process for residual error of HR image
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Fig. 2 Process for dictionaries learning
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Fig. 3 Reconstructing process for HR image
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Table 1 Results of super-resolution reconstruction based on residual error
K14
girl parrot butterfly flower hat raccoon plants
. SSIM 0.799 0.882  0.820  0.788 0.828 0.725 0. 868 0.815
renbie PSNR/AB  32.699  28.098  24.053  27.455  29.194  28.392  31.089  28.711
- SSIM 0.813 0. 887 0.814  0.808 0.839 0.747 0. 882 0.827
ans PSNR/ZAB  32.970  28.786  24.782  27.927  29.934  28.622  31.685  29.244
e SSIM 0.770  0.874  0.856  0.783 0.830  0.689 0. 862 0. 809
tCut:
TN PSNR/AB  31.819  27.994  24.738 ~ 27.308  29.501  27.824  31.188  28.625
i SSIM 0.788 0.890  0.900  0.815 0.848 0.707 0. 880 0.833
PSNR/ZAB  31.243  27.848  26.565  27.510  29.199  27.542  31.342  28.750
N SSIM 0.811 0. 889 0.833 0.816 0.838 0.755 0. 881 0.832
aubechies PSNR/AB  32.995  29.143  25.218  28.300  29.924  28.804  31.966  29.479
S SSIM 0.819 0.901 0.858 0.828 0.853 0.756 0.895 0. 844
- PSNR/AB  33.254  29.259  25.535  28.444  30.197  28.852  32.265  29.687
P SSIM 0.820  0.904  0.871 0.828 0.856  0.757 0.897 0. 847
S pSNR/ZAB - 33.339 29.391  25.812  28.453  30.396  28.877  32.371  29.806
U SSIM 0.820  0.904  0.873 0.829 0.856  0.758 0. 898 0.848
SIS AR PSNR/AB  33.346  29.444 ~ 25908  28.487  30.415  28.919  32.430  29.850
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