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Abstract

Solar speckle image reconstruction is an important research issue in the field of astronomical ob-
servation. Astronomical images acquired through ground-based optical telescopes will be affected
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by atmospheric turbulence and atmospheric disturbances, and will be seriously blurred or de-
graded, and need to be reconstructed using image restoration methods. The regularization me-
thod is a classic algorithm for blind image restoration. It constructs regularization terms to achieve
iterative solution of fuzzy kernels and clear images. Most of the existing regularization methods
deal with a single image. The more image features, the better the reconstruction effect, and the
single solar speckle image could cause poor quality of the reconstructed image due to insufficient
features. In this paper, a multi-frame blind restoration model suitable for the reconstruction of
solar speckle images is established based on the complementary relationship between the mul-
ti-frame speckle images, and combined with the L-like curve method, the regularization parame-
ters are calculated. Experimental results show that the proposed method can better restore the
solar speckle image and meet the requirements of astronomical observation.
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Figure 1. Reconstruction result of single speckle image
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Figure 2. The influence of regularization parameters on restoration results
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Figure 3. Image restoration and its L-like relationship curve
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Figure 4. Solar speckle reconstruction image
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Figure 5. Multi-frame reconstruction process diagram
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Figure 6. Reconstruction results of solar speckle image by different methods
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