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Fig.1 Overall flowchart of PD pattern recognition based on

double models fusion with D-S evidence combination rule
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Fig.2 Statistical characteristic parameters of

four PD modes
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Table 1 Test accuracy of BP and CNN
recognition models
= A 3
B PR
= B 2 3 4
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CNN 89.5 94.5 93.0 88.75
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Table 2 Recognition results of various PD test

samples by BP and CNN recognition models
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Table 3 Values of mass function after model

fusion with original D-S evidence combination
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Table 4 Values of mass function after model fusion

with improved D-S evidence combination
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Table 5 Decision results after model fusion

with improved D-S evidence combination
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Table 6 Test results after model fusion with
improved D-S evidence combination
Bt WEEER %] B Wb /o
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Recognition method of partial discharge pattern based on
double models fusion with D-S evidence combination rule
XU Minrui', LI Yun®,LU Shufeng',DOU Xiaobo’, CHEN Gang',GUO Jiahao'
(1. Marketing Service Center,State Grid Jiangsu Electric Power Co.,Ltd.,Nanjing 210096, China;
2. School of Cyber Science and Engineering,Southeast University, Nanjing 211189, China;
3. School of Electrical Engineering,Southeast University,Nanjing 210096, China)
Abstract: The traditional PD (Partial Discharge) pattern recognition has the disadvantages of single feature
extraction and low recognition accuracy,aiming at which,a PD pattern recognition based on double models
fusion with D-S evidence combination rule is proposed. According to the characteristics of the statistical
data and image features of PRPD (Partial Discharge based on Phase Information) spectrum data, BP(Back
Propagation) recognition model and CNN (Convolutional Neural Network) recognition model are respectively
established. According to the output results of the two recognition models,the improved D-S evidence com-
bination rule based on information entropy is proposed to solve the common paradox problems. The decision
model is established based on the improved D-S evidence combination rule,by which,the output results of
the two recognition models are better integrated and complement the advantages of the two feature recognition
methods. The actual data test shows that compared with the single model,the proposed method can recognize
the PD patterns stably and accurately.

Key words:partial discharge;feature extraction;machine learning;pattern recognition;D-S evidence combination
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Fig.Al Phase-amplitude diagram of four types of partial discharge data
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Fig.B1 Data after adding Gaussian noise
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Table B1 Sample allocation

[ FEAR 43 it 45
S ST e
FL 1200 300 100
BIF R 1200 300 100
P I T HL 1200 300 100
VT JECH 1200 300 100

% B2 BP 1 CNN #& 2! th X K HER M XK BN E
Table B2 Weights of various PD types in BP and CNN models

T
LIRS G =350 GRS T 1) G 117 G
BP 0.77 0.76 0.8 0.79

B

CNN 0.74 0.85 0.81 0.72
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