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Abstract  Denoising and super-resolution reconstruction are performed separately in traditional
methods for noisy image super-resolution reconstruction, while in the noisy image super-resolution
reconstruction method based on sparse representation and dictionary learning the two processes are
compounded together. Since an image patch can be well represented as a sparse linear combination of
elements from an appropriately chosen over-complete dictionary, two dictionaries are trained
respectively from noisy low- and clean high- resolution image patches by enforcing the similarity of
two sparse representations with respect to their own dictionary. Given a noisy low-resolution image,
sparse representations of low-resolution patches via trained low-dictionary are computed, then the
high-resolution image can be reconstructed from high-resolution patches with the help of the related
low-resolution sparse representations and trained high-dictionary, after global optimization a clean
high-resolution is obtained to accomplish the goal of image super-resolution and denosing
simultaneously. The experiments show that zooming low-resolution image to a middle-resolution using
locally adaptive zooming algorithm for extracting features can get a better reconstructed image than
bicubic interpolation algorithm. By setting the parameter A, we can obtain the best performance both
in super-resolution and denoising with absolute advantages in image quality and visual effect, which

demonstrates the validity and robustness of our algorithm.
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Fig. 1 Zooming pixels distribution.
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Fig. 2 Sparse representation based noisy image super-resolution method.
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Fig. 3 Comparison of Boy super-resolution images.
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Fig. 4 Super-resolution images of Boy by our method(A=0. 1).
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(@ A=0.1,0%=0 (b) 4=0.2,0%=2

Fig. 5
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d) 4=0.6,0%=6 (e) 2=0.6,02=8

Super-resolution images of Boy by our method(x=¢"/b).

{5 Boy EIRMHAAS I B ERLER Q=010

(@) A=0.1,02=0 () 1=0.2,0%=2

(©) 1=0.4,02=4

(e) 4=0.6,02=8

d) 1=0.6,0%=6

Fig. 6 Super-resolution images of Lena by our method.
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Table 1

The PSNR of Super-resolution Image
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0 33.4188 33.9124 33.8545 33.3096 33.0049 32.5153 32.2744
2 33.3882 33.4802 33.5479 33.3231 32.9179 32.4398 32.2418
4 32.3152 32.5111 32.7825 32.9493 32.7225 32.3249 32.1875
6 31.2792 31.4766 31.8836 32,4251 32.4365 32.1681 32.1182
8 30,4754 30.673 31.1292 31.8738 32.1428 32.0273 31.9638
10 29.7141 30.0869 30.5414 31.3384 31.8624 31.8636 31.8291
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