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Image Analysis by CNN Technique for Maintenance of Porcelain Insulator
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Abstract: This study examines the feasibility of the image deep learning method using convolution neural networks

(CNNs) to maintain a porcelain insulator. Data augmentation is performed to prevent over-fitting, and the classification

performance is evaluated by training the age, material, region, and pollution level of the insulator using image data in

which the background and labelling are removed. Based on the results, it was difficult to predict the age, but it was

possible to classify 76% of the materials, 60% of the pollution level, and more than 90% of the regions. From the results

of this study, we identified the potential and limitations of the CNN classification for the four groups currently classified.

However, it was possible to detect discoloration of the porcelain insulator resulting from physical, chemical, and climatic

factors. Based on this, it will be possible to estimate the corrosion of the cap and discoloration of the porcelain caused

by environmental deterioration, abnormal voltage, and lightning.
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Fig. 1. Detailed structure of inception V3 model in CNN.
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2.1 Convolution neural network (CNN)
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Table 1. Categorization of images according to age, materials,
pollution level and region.

Years of . Pollution .
Materials egion
age level
The number of
. 100 600 100 100
images
The number of
2 5 8
classes
The number of
800 1,200 500 800

total image
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Fig. 4. Confusion matrix for original images using inception V3.

Table 2. CNN prediction results for original, background removed
and label removed images.

. Background Background removed &
Original
removed label removed
1968 60% 43% 60%
1969 16% 36% 13%
1970 70% 46% 86%
1973 83% 56% 56%
1975 93% 100% 93%
1976 53% 50% 46%
1977 50% 66% 33%
1979 56% 63% 56%

Fig. 5. Comparison of background color for images according to

years of age.
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Fig. 6. Confusion matrix through CNN prediction for four groups. (a) Confusion matrix for prediction of years of age, (b) confusion matrix

for prediction of material types, (c) confusion matrix for prediction of regions, and (d) confusion matrix for prediction of pollution level.
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