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Image Super Resolution Reconstruction Based
on Offline Double Dictionary Learning Algorithm

ZHOU Lin, YANG Na
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Abstract: In order to improve the quality of image super-resolution reconstruction, offline double dictionary
learning algorithm is established. First, dictionary sparse representation model was built by image block, and
the number of atoms in dictionary is determined. Second, sparse code of image is used based on offline
dictionary learning and put into frame to optimize code. Third, double dictionary is decomposed into some
sub dictionaries, and column vector of pixel of image block is spread in sub dictionary. Last, heterogeneous
data with different resolution in the final dictionary learning and super resolution reconstruction is getting
isomorphic, control residual is determined, and process is given. Simulation shows that ODDL algorithm

reconstruction result is clear, PSNR is better, and BIQI is lower.
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Fig.1 Low resolution and 4 times super resolution result of Lena and Cameraman
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(d) HRBLRDL result
K2 Lena EHPE

(e) PDL result

(f) NEDL result
Fig.2 Lena resolution result

(d) HRBLRDL result
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Tablel PSNR. SSIM. UIQI. DI. EPI of different algorithms

Algorithm
Image
ODDL CDL CODL HRBLRDL PDL  NEDL
PSNR/dB 33.7981 29.2830 27.3012 31.5689  30.3008 30.3094
SSIM 0.9892 0.6935 0.8647 0.7360 0.9423 0.9639
Lena ulQl 0.9972 0.9133 0.9654 0.9781 0.9774 0.9151
DI 0.1419 0.5595 0.4218 0.3157 0.2922 0.6557
EPI 0.9823 0.9318 0.9469 0.9462 0.9671 0.9248

PSNR/dB 42.1481 37.2847 34.5665 40.2684
0.9811 0.7561 0.6908 0.8627
0.9985 0.9502 0.9344 0.9387
DI 0.1094 0.5760 0.4898 0.3456
EPI 0.9897 0.9397 0.9551 0.9426

SSIM

Cameraman UIQI

38.0912 40.2701
0.9355 0.9514
0.9716 0.9171
0.2463 0.6869
0.9690 0.9384
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