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High resolution astronomical image denoising based on compressed sensing

ZHANG Jie', LUO Chao®, SHI Xiaoping', LIU Xiaokun'

(1.Control and Simulation Center, Harbin Institute of Technology, Harbin 150080, China;
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Abstract ; To improve the quality of the reconstruction for high resolution astronomical image, a compressed sensing
denoising and reconstruction algorithm, which combines wavelet with wiener filtering, is proposed based on the
traditional compressed sensing (CS) iterative wavelet thresholding algorithm. The design method for this algorithm
is that: a predesigned wavelet wiener filtering operator is used to replace the traditional wavelet threshold operator to
select the wavelet coefficient of astronomical image in each iteration, thus the pseudo-gibbs phenomenon caused by
the threshold denoising method in the reconstructed image can be suppressed effectively, and then the total variation
method is used to adjust the reconstructed image for improving its quality. The experimental results show that the
proposed algorithm can achieve better denoising and reconstruction performance, and can effectively protect the
detailed feature information of high resolution astronomical image, compared with the traditional iterative wavelet
thresholding algorithm. In addition, when the compression ratio is higher, the proposed algorithm can also help to
the relatively higher visual quality and peak signal to noise ratio.
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Fig.1 The reconstructed results from different algorithms
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Fig.2 The reconstructed curves from different algorithms
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Fig.3 The images reconstructed by different algorithms
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Fig.4 The reconstructed results from two algorithms
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