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Infrared Image Segmentation for Electrical Equipment based on Fuzzy Inference
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(1. Jishou University, College of Information Science and Engineering, Jishou 416000, China;
2. Key Laboratory of Image and Video Understanding for Social Safety,
Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: Fuzzy theory is considered to address the uncertainty of infrared image segmentation of electrical
equipment, and a new algorithm based on fuzzy inference for infrared image segmentation of electrical
equipment is proposed in this paper. First, the intensity, global fault probability, and local grayscale features
were defined using the pixel grayscale of the fault region in the infrared image of the electrical equipment,
Mahalanobis distance between pixel points, image center of mass, and image dilation operation. Subsequently,
27 fuzzy rules were formulated based on the fuzzy language values of the features, and an infrared image
segmentation algorithm based on fuzzy inference was designed. Finally, the algorithm was compared with the
traditional Otsu and FCM algorithms in terms of subjective and objective evaluation indexes. Further, the
experimental results show that the segmentation accuracy and misclassification error of the proposed algorithm
are better than those of the other two algorithms. The algorithm can filter out interference regions with high
luminance in infrared images, and exhibits a better segmentation effect on infrared images with small
luminance differences and small fault areas.

Key words: fuzzy inference, infrared image segmentation, Mahalanobis distance, image dilation
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Table 1

Fuzzy rules based on multi-feature improvement

Global failure possibility —Local gray distribution

Intensity characteristic

Failure membership

characteristics characteristics characteristics

1 small small small small

2 small small medium small

3 small small big medium
4 small medium small small

5 small medium medium medium
6 small medium big medium
7 small big small small

8 small big medium small

9 small big big big

10 medium small small medium
11 medium small medium medium
12 medium small big medium
13 medium medium small medium
14 medium medium medium medium
15 medium medium big big

16 medium big small medium
17 medium big medium medium
18 medium big big big

19 big small small medium
20 big small medium medium
21 big small big medium
22 big medium small medium
23 big medium medium medium
24 big medium big big

25 big big small medium
26 big big medium medium
27 big big big big
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electrical equipment based on fuzzy reasoning
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Fig.8 Infrared image of 110kV substation Fig.9 Infrared gray level image of 110kV substation
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Fig.19 The segmentation effect of the algorithm in this paper
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Fig.20 Ground Truth standard segmentation image
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Table 2  Algorithm evaluation index comparison
Figure 1 Figure 2 Figure 3 Figure 4

10U ME 10U ME 10U ME 10U ME
Otsu algorithm 0.59%  4930% 0.30%  21.67% 83.55% 1.70% 25.64% 11.73%
FCM algorithm 1.52%  19.04% 0.56%  11.44% 91.60% 0.77% 91.27% 0.39%
Algorithm two in this paper  90.02% 0.03%  95.00% 0.01%  92.50% 0.67% 97.60% 0.10%
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