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Infrared image recognition method of porcelain disc-suspended insulators

based on deep learning technology
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Abstract: By extracting the iron cap and disc surface temperature information of the disc suspended porcelain insulator
string in the single-frame infrared image, the relative temperature difference is considered as a criterion to diagnose
the deterioration state, which is an efficient and accurate method for online automatic monitoring of the insulator
string state. In order to accurately extract the temperature information, this paper proposes an algorithm that com-
bines the characteristics of the insulator image and deep learning to accurately identify the iron cap and disc surface ar-

ea of the porcelain insulator string in the infrared image. The algorithm uses a large number of different parts of insu-

s H#1:2019-12-02; & B H #§ :2019-12-24
EEWMAB EHEKAREEEA (51677061) ; [ W VLIRS R 2wl BHE #5835 H (J2018015)
BEMEE S W 19855, T W4, m G TR, 32 B2 DA S i o 4 i N R ) A0 44 B B R BT 5 E-mail : 12345678 @ qq. com



120 W B %

5

i VN 2 Eite 2020 4 9 A

lator images as sample data sets, and is trained by self-constructed CNN to form three classifiers. Then it uses the

classifiers to identify in the corrected insulator string region image and finally utilizes different colors to mark in the o-

riginal infrared image. It is shown that this algorithm can obtain excellent recognition results of cap and disc area for

insulator strings of different voltage levels and different disc types.

Key words: deep learning; disc suspended porcelain insulator; cap and disc area; automatic identification
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Figure 1 Process of insulator string area extraction
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Figure 2 Infrared image samples of disc.,

iron cap and fitting sets
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Table 1 Number of images in the three sample sets
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Figure 3 Gray image samples of disc, iron cap
and fittings sets
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Figure 4 Structural chart of self-constructed CNN
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Table 4 Recognition results of CNN
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Figure 5 Infrared image segmentation of 35,

110 and 220 kV insulators
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