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Combining Multi-focus Fusion and DSGEF Two-stage Network to Reconstruct Solar Speckle Image

JIN Yahui' ,JJANG Murong' . LI Fuhai'  YANG Lei* and CHEN Junyi®
1 School of Information Science and Engineering, Kunming 650500, China
2 Yunnan Observatories, Chinese Academy of Sciences, Kunming 650011, China
Abstract Because the solar speckle image has the characteristics of low contrast,similar structure of rice grains and small diffe-
rence between frames,there are some problems such as insufficient high-frequency features and unrecoverable local details when
using the existing reconstruction network for single frame deblurring. In this paper,a high-resolution reconstruction method of
solar speckle image is proposed by combining multi-focus fusion and building gradient enhancement and FPN two-stage network.
Firstly, the block-focused image fusion algorithm is performed to compensate for high-frequency details lost in the images by utili-
zing the complementary characteristics of similar information between sequence images. Secondly,a two-stage reconstruction net-
work DSGEF is constructed based on the generative adversarial network(GAN) , which combines gradient branches and structural
feature branches to enhance high-frequency details, uses FPN network for multi-scale feature reconstruction to improve the defini-
tion of rice grain edges. Finally.a joint training loss including adversarial loss. pixel loss and perceptual loss is introduced to guide
the network to implement high-resolution reconstruction of solar speckle images. Experimental results show that,compared with
existing deep learning methods,the proposed method can significantly improve the image peak signal-to-noise ratio(PSNR) and
structural similarity(SSIM) indicators,and can meet the requirements of high-resolution reconstruction of solar observation ima-
ges.
Keywords Multi-focus integration, Two-stage network.Gradient enhancement, Solar speckle image,Image reconstruction
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Fig. 1 Different focus areas of solar speckle image
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Fig. 5 Fusion results and gradient image of Fig. 3
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Table 1 Objective evaluation of reconstruction networks

(d)Kupynl2]

Method PSNR/dB SSIM
Renl6] 23,1437 0.5247
Cuitt] 24,8655 0.7136
Kupyn[2J 24,0640 0.6854
Our Method ~ 26.7201 0.8310
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Table 2 Effect of different stages on reconstruction results

Method PSNR/dB SSIM
Remove stagel 25.5364 0.6538
Remove stage2 25.3645 0.7694

DSGEF 26.6821 0.8256
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Table 3 Evaluation results of different methods on GOPRO dataset
Method PSNR/dB SSIM
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