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Abstract; The wave back restoration of space object images is usually performed by restoration meth-
ods for nature optical images, however, the restoration effect is not ideal. This article proposes a res-
toration model of a space object image based on non-convex sparsity regularization according to the ap-
proximate sparsity of the space object image and the features that the gray value submits to Hyper-La-
place distribution in a regularization way. With the alternating direction multiplier method, the resto-
ration model is split into two sub-problems in the numerical solving process: Fast Fourier transforma-
tion is used to solve the convex sub-problem, while the fixed-point iteration is used to solve the non-
convex sub-problem. Then, it gives a complete process for the proposed wave back restoration method

of space object images, and do an experiment to test and verify the simulated images and the real space
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object images. Compared results show that proposed method improves the largest peak signal to noise

ratio by 2 dB, the average structural similarity by 0. 17 and the information entropy and the image def-

inition by 3. 85 and 2. 65, respectively.

Key words: space object image; wave back restoration;sparsity; regularization; non-convex optimiza-

tion; alternating direction multiplier method
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Fig. 4 Restoration results of Ref. [28] method

Ca) T o i U 28 1 11 15 1) 52 i 4

(a) Restoration results of slight turbulence degraded images

(b v 45 it 30 18 1 T 5 ) 2 D 45 2R

(b) Restoration results of moderate turbulence degraded images



4549 SR, 55 - =3 18] F AR PR AR O 5 1 U AL 35 52 D 909

Co) S B it 1B Ak PR 1 5 it 2 2R
(¢) Restoration results of severe turbulence degraded images
B 5 SCHRL29 10736 10 &2 JR 4 %

Fig. 5 Restoration results of Ref. [29]method

Ca) B2 Aol it AR AL PR B0 52 5L 485

(a) Restoration results of slight turbulence degraded images

(b v & i it 1B 1 PRI 10 52 TR 45 2R

(b) Restoration results of moderate turbulence degraded images

Co) S B it 18 A PR AR 1 5 it 2 2R
(¢) Restoration results of severe turbulence degraded images
Bl 6 AR E R LR

Fig. 6 Restoration results of proposed method
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