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Super-Resolution Reconstruction of Staring Imaging Degraded Model
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Abstract According to the characteristics of the staring imaging of Jilinr-1 No. 3 video satellite, in order to improve the
spatial resolution of the image and overcome the insufficient resolution of optical system, a new algorithm of super-
resolution reconstruction of a video satellite, intermediate convex sets mapping. is proposed. The characteristics of satellite
staring imaging are analyzed based on the active view, and the degraded model is established based on the staring
imaging. In order to solve the inverse process of the degraded model, the residual constraint set and the corresponding
point projection operators in the intermediate degradation process are set up based on the convex set theory. The gray
value of the high resolution image is corrected by the point projection operators, and finally the reconstructed high
resolution image is constrained to the intersection of convex sets. The experimental results show that the new algorithm
improves the image resolution by nearly 30% ., and overcomes the disadvantages of the similar algorithms such as
projection error and overlapping artifact. The image quality evaluation index is better than that of the other algorithms ,
and the convergence solution of the eight frames is obtained. It is feasible and robust to the image reconstruction with
different definitions. All those show that the new algorithm is suitable for the super-resolution reconstruction of video

satellite images.
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Fig. 1 Passive view degraded model of staring imaging
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Table 1  Super-resolution reconstruction image evaluated by different objective indexes

Image Entropy Standard deviation Spatial frequency Gray mean grads
Fig. 5(a) 6.1008 20.1046 3.6564 13.4260
Fig. 5(b) 6.1102 20.6279 1.8456 7.1850
Fig. 5(c) 6.0190 19.8486 4.1856 5.0142
Fig. 5(d) 6.2777 22.5324 7.0371 19.9835
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Fig. 6 Reconstruction images of different algorithms. (a ) Superresolution v 2.0 software ;
(b) SR software ; (¢) IBP algorithm ; (d ) ICSM algorithm
2
Table 2 Run time of different reconstruction algorithms
Algorithm Superresolution v 2.0 SR 1BP ICSM
Time /s 16.41 2226.73 8.43 373.27
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Table 3 Objective indexes to evaluate the different definitions images before and after super-resolution reconstruction
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