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Denoising of insulator hydrophobic image based on the guided filtering algorithm
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Abstract: The hydrophobic detection of composite insulators is an important means to ensure the safe and reliable op-
eration of insulators. The effective elimination of noise from hydrophobic images is an important prerequisite for accu-
rately extracting the edge of water droplets and realizing the hydrophobic identification of insulators. The guiding fil-
tering algorithm is widely applied in the field of image processing because of its intuitive principle, low computational
complexity and its ability to effectively overcome the gradient inversion problem by the guiding image filtering. In this
context, the principle of guided filtering is analyzed firstly. Then. it is introduced into the denoising process of hydro-
phobic image based on the image characteristics. Finally, the results of filtering experiment and quantitative experi-
ment are analyzed to verify the good effect of the guided filtering algorithm in the preprocessing of hydrophobic image
edge extraction.
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Figure 1 Image decomposition
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Figure 2 Linear relationship among original image P ,

guided image I, and filtered image Q
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Figure 3 Flow chart of guided filtering
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filtering and bilateral filtering

*1
Table 1

2 IR 9k Fok 5t 4G SSIM R M 4 R
SSIM indexes corresponding to the

filtering algorithms in Figure 4

21 5 8Pk Ssim Psw/dB B 17HE] /s
) X371 0k I 0.754 3 74.153 8 2.216 3
IS 3373 0.899 2 86.722 6 0.160 3
) X371 0k I 0.721 4 74.211 5 2.5359
IS 3373 0.905 6 86. 847 2 0.157 8
s X371 0 I 0.742 9 73.972 8 2.379 2
IS 3373 0.916 3 87.021 6 0.164 7

F2 3 FiE kAR SSIM = PSNR #4245 R
Table 2 SSIM and PSNR indexes of guided

filtering adjustment parameters

. VA 45 65 r=2 r=8
SSIM 0.961 2 0.928 6
0.01
PSNR 87.535 6 87.3219
SSIM 0.958 4 0.907 5
0.08
PSNR 86.982 9 86.748 3
SSIM 0.952 7 0.893 2
0.16
PSNR 85.948 7 85.924 7
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