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Abstract: Traditional super-resolution algorithms based on sparse representation of image patches
exploit single redundant dictionary to represent the image patches that contain various textures, which can
not reflect the differences of various image patches types. In order to overcome this disadvantage, this
paper proposes a single image super resolution reconstruction method based on geometric dictionary
learning and coupled regularization, by exploring the local geometric property of image patches. A large
number of training image patches are clustered into several groups by their geometric property, from
which the corresponding “geometric dictionaries” are learned via K-SVD algorithm which is combined
with the idea that the high and low resolution dictionaries can be co-trained. In addition, a coupled
regularization of local steering kernel regression and non-local similarity is introduced into the proposed
method to further improve the quality of the reconstructed images. Experiment results show that the
proposed method both increases the evaluation parameters and improves the visual quality of the edges
and the details significantly.
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Table 1 The PSNR results of reconstructed HR images by different methods
dB
Images Bicubic ScSRM SCpL!Y SUSR™! AT KTk
Lenna 31.6658 32.6384 32.3960 33.0184 33.2190 33.3880
flowers 27.2251 28.2488 27.9257 28.4333 28.5095 28.9545
man 27.0042 27.7603 27.4794 27.9082 27.9196 28.1681
face 32.8096 33.1135 33.3236 33.5389 33.4958 33.6364
pepper 32.3900 33.3250 32.9716 34.0652 34.1083 34.3629
zebra 26.6274 27.9532 27.5384 28.5147 28.5216 28.5426
bridge 24.3950 24.8240 24.8070 25.0149 25.0008 25.0530
foreman 31.1259 32.0387 32.2173 33.1701 33.0893 33.4612
monarch 29.4209 30.7133 30.5795 31.1218 31.0086 31.3039
baboon 23.2136 23.4723 23.4949 23.5248 23.5508 23.6043
“FHIE 28.5878 29.4088 29.2733 29.8310 29.8423 30.0475
®2 ACMAEBELESR SSIM XL
Table 2 The SSIM results of reconstructed HR images by different methods
dB
Images Bicubic ScSRM SCDL!" SUSR®!  ARrik— AL
Lenna 0.9527 0.9564 0.9641 0.9670 0.9687 0.9692
flowers 0.8012 0.8297 0.8282 0.8381 0.8417 0.8475
man 0.9089 0.9256 0.9307 0.9342 0.9361 0.9379
face 0.7982 0.8011 0.8180 0.8201 0.8222 0.8256
pepper 0.9682 0.9639 0.9742 0.9781 0.9785 0.9787
zebra 09115 0.9333 0.9386 0.9407 0.9429 0.9444
bridge 0.8651 0.8957 0.8983 0.8991 0.9027 0.9028
foreman 0.9052 0.9132 0.9166 0.9296 0.9292 0.9321
monarch 0.9701 0.9763 0.9789 0.9814 0.9818 0.9811
baboon 0.8051 0.8426 0.8494 0.8459 0.8516 0.8535
V- EIH 0.8886 0.9038 0.9097 0.9134 0.9155 0.9173
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