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Image restoration and reconstruction based on

simple lenses computational imaging
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Abstract: In order to obtain high quality image information under the condition of compact optical lens
structure, an approach for image restoration and reconstruction based on simple lenses computational
imaging was proposed. First, by analyzing the characteristics of the Space Variant Point Spread
Function (SVPSF) of the optical system, the method of SVPSF acquisition and measurement was
presented. Then, the image sectioned restoration algorithm with SVPSF based adaptive sparse prior
information was developed, which was used successfully in the restoration of blurry images through
simple lenses. To validate the algorithm, the imaging results were obtained from through simple
lenses imaging by the digital simulation and real images. Experimental results indicate that the
algorithm can efficiently suppress the ringing effect and preserve the details of the images.
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Fig. 9 Comparison of different deconvolution
algorithms in house scene
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Table 1 Comparison of PSNR and SSIM in different scenes
PSNR SSIM
19.8 0.8515
20.7 0. 8809
8 28.2 0.9555
Fig.8 Comparison of different deconvolution 20.5 0.9089
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4 24.9 0.9770 32.6 0.8342 28.2 0. 6504 23.5 0. 8649
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16 29.7 0. 8600 33.6 0.9694 28.4 0.8302 27.0 0.9513
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