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Application of BM3D denoising algorithm in astronomical images
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[ Abstract] Due to the influence of the deep space environment and the interference of various kinds of radiation in the transmission
process, the astronomical images observed by the Square Kilometer Array have different levels of noises, which affects the images
imaging. Serious noise points may make scientific researchers have wrong judgments. Therefore, the observed radio astronomical
images must be processed by noise elimination. Traditional denoising methods will remove the details of the image while eliminating
the noise. The denoising effect is weak, and there are still obvious noise points. Out of the excellent performance of BMB3D
algorithm, this paper mainly proposes using Block—matching and 3D filtering algorithm to astronomical images. Compared with the
traditional algorithms, BM3D has better effect in all aspects. Firstly, the average peak signal to noise ratio of BM3D denoised
images is 41.180 9 dB, and the denoising effect is obvious. Secondly, compared with NLM algorithm, the structure similarity of
BM3D algorithm after denoising is up to 15.25%, higher than that of NLM algorithm and median filtering. Finally, the feature
similarity index measure of BM3D denoised images is above 0.9, with better retention of detail features and more obvious visual
effects.
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Fig. 1 Schematic diagram of BM3D algorithm
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Tab. 1 Experimental settings
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Fig. 4 Comparison of denoising effect of Gaussian noises
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Tab. 2 PSNR comparison of images denoising by different models

SSIM =

sigma PSNR A U8 NLM BM3D
10 28.480 0 40.083 0 42,9152 47.769 2
25 20.308 4 32.227 7 36.409 8 43.100 7
50 14.218 7 26.275 1 29.387 5 32.672 9

K3 TRBRBFERERE SSIM 3Tt

Tab. 3 SSIM comparison of images denoising by different models

sigma SSIM rP{E D NLM BM3D
10 0.379 5 0.939 2 0.959 6 0.996 4
25 0.109 5 0.730 0 0.856 3 0.986 9
50 0.040 3 0.424 2 0.756 3 0.836 4
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Tab. 4 FSIM comparison of images denoising by different models

sigma FSIM Hh{E D NLM BM3D
10 0.900 3 0.944 1 0.948 9 0.988 1
25 0.726 3 0.912 2 0.953 7 0.982 8
50 0.568 3 0.793 6 0.875 5 0.927 1
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