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Study on electric field features for the shortest path of sphere gap and

the feature selection methods
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Abstract: As a typical air gap, the sphere gap is a kind of important electrode structure for studying air gap breakdown
characteristics. Firstly, an electric field feature set is defined on the basis of electric field distribution on the shortest
path. 271 power frequency breakdown voltages collected from IEC 60052 2002 are considered as samples set. Then,
four feature selection methods including the Pearson correlation coefficient, sensitivity coefficient, genetic algorithm
and random forest are adopted to select features. In the end, the support vector regression (SVR) is trained by small

sample data to predict power frequency breakdown voltages of other samples. The prediction results show that with-

75 HH#A:2018-06-12; & [E H #§ : 2018-10-17
BB BRARBEES(G1477120) ;P EE L F R 23224 (2016 M602354)
EBEESE BPAR 991, B, WHEEF, T ENF S LT AR &/ 4% AR HEME T B Z 5K ; E-mail : qiuzb@ncu. edu. cn



B EFEH

& ML BRER IS R AR P S R IR AR SRR 1R 9 O 13

out the feature selection, the mean absolute percentage error is 4, 21% for breakdown voltages of all samples with test

results as the reference. Thus, the effectiveness of the feature set is verified. The mean absolute percentage errors of

the results by adopting four feature selection methods are 1.92%, 2.00%, 3.86% and 2. 04 % respectively. Pearson

correlation coefficient corresponds to the highest prediction accuracy. By comparing the results, it is concluded that

the features of E i, and Lg play crucial roles in the model. The proposed method has a guiding significance to the

study on discharge characteristics of complex gaps and engineering gaps in the future.

Key words: sphere gap;breakdown voltage;feature selection;support vector regression;the shortest path;electric field

feature set
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Figure 1 Schematic diagram of features in

the shortest path of sphere gap
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Table 1 The shortest path electric field features
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Figure 2 Flow chart of breakdown voltage

prediction in sphere-gap
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Figure 3 Schematic diagram of feature selection

based on genetic algorithm
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Figure 4 Fitness change curve of genetic algorithm
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Figure 5 Evaluation index of random forest algorithm
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Table 3 The results of feature selection
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Figure 6 Prediction results
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