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Research on Mixed Noise Removal Method for Infrared Image of Power Equipment
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Abstract: In the process of acquisition and transmission, the infrared image of power equipment is easily affected
by Gaussian and impulse noise, thus destroying the real information of the image. In order to meet the requirements
of image quality to the process of image processing, a kind of filtering method aiming at the mixed noise of the infra-
red image is proposed in this paper. Firstly, the Gaussian noise in the infrared image is filtered out effectively by us-
ing trilateral weighted sparse coding (TWSC) model, and then the separation and removal of residual impulse noise
is achieved by the combination of image structure and texture decomposition and median filtering algorithm so that
the edge structure information of the image can be well preserved while the mixed noise of the infrared image is fil-
tered. It is shown with combination of example that the method in this paper can effectively filter out noise and ob-
tain higher peak signal to noise ratio( PSNR) as well as structural similarity (SSIM ).
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Fig. 1 Process of denoising algorithm
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Table 1 Infrared image 1 quantitative evaluation of
denoising results(PSNR/SSIM)

IRA WS (7 .
CERSOT pvap NIM NEEIE Sohonk
2B BEI%)
2389/ 2297/ 2173 2553
0.03.,3)
0.55 0.48 0.45 0.57
2172/ 2123 2048/ 23.54/
0.05,5)
0.52 0.46 0.44 0.55
2006/ 1979/ 1919/ 21.87/
0.07,7)
0.50 0.44 0.43 0.53
18.55/ 1840/ 1790/ 2025/
0.09,9)
0.48 0.43 0.41 0.51

®2 AHNER 2 EREREETM(PSNRISSIM)
Table 2 Infrared image 2 quantitative evaluation of
denoising results(PSNR/SSIM)

BM3D NLM  /NJEBIME SRk

2040/ 2244/ 2207/ 24.16/
(0.03,3)

0.15 0.13 0.13 0.16

2022/ 2042/ 1997/ 2227/
(0.05.5)

0.14 0.12 0.11 0.15

18.51/ 1878/ 1837/  20.61/
(0.07,7)

0.13 0.12 0.10 0.14

17.16/ 1744/ 1717/ 19.19/
(0.09,9)

0.12 0.11 0.10 0.13
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Table 3 Infrared image 3 quantitative evaluation of
denoising results(PSNR/SSIM)
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2440/  23.83/ 2358/  25.95/
(0.03,3)
0.83 0.77 0.74 0.84
2196/ 2176/ 2149/  23.67/
(0.05,5)
0.79 0.74 0.69 0.81
20.12/ 2005/ 19.74/  21.84/
(0.07,7)
0.76 0.71 0.66 0.78
1849/ 1849/ 1822/ 2025/
(0.09,9)
0.71 0.68 0.62 0.75
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Fig. 2 Infrared image 1 denoising result comparison
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Fig. 3 Infrared image 2 denoising result comparison
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Fig. 4 Infrared image 3 denoising result comparison
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