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Research on inverter state recognition method based on
competitive neural network
ZHANG Hao, LI Xiaobo, ZHANG Dongdong, ZHANG Cheng, WANG Xiang, WU Honglin
(School of Urban Rail Transit, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] Aiming at the problem that the capacitor soft fault in the auxiliary inverter circuit of the subway vehicle has no obvious
symptoms and is difficult to identify, a method of extracting sample features based on time—domain parameters is proposed in this
paper, which combines fuzzy clustering method to establish a fuzzy similarity matrix of all sample features and use a competitive
neural network model to classify the state of filter capacitors. In actual application, the MATLAB circuit model is first established,
and the different fault states and normal states of the circuit are simulated and analyzed respectively. The output voltage signal is
extracted and analyzed in the time domain to obtain the signal feature vector as a feature sample. The feature samples of all states are
used to obtain fuzzy similarity matrix which will be to introduced into a competitive neural network to classify faults. Experiments
show that this method can easily and effectively detect soft and hard faults and realize filter capacitor state recognition leading to the
93.75% classification accuracy rate.
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Fig. 1 Schematic diagram of auxiliary inverter circuit
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Tab. 1 Failure mode table

T AR X C/ wF ESR{E/Q  ciBLFREE/%
fo 78 0.2 0
h 76.44 0.22 2
£ 74.88 0.24 4
£ 73.32 0.26 6
A 71.76 0.28 8
fs 70.2 0.3 10
Js 68.64 0.32 12
S 67.08 0.34 14
fs 65.52 0.36 16
fo 63.96 0.38 18
Juo 62.4 0.4 20
fu 60.84 0.42 22
S 59.28 0.44 24
fis 57.72 0.46 26
fis 56.16 0.48 28
fis 54.6 0.5 30
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Fig. 2 Auxiliary inverter output voltage waveform
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Tab. 2 Time domain characteristic parameter value of three—phase

voltage signal

&% IEE mE W WE ke WE
i WE OWE OWF WE OWE OMT
foath
fobAH 1.4945 00342 1.1109 29193 3.2431 3.5556
fo ¢ H
fo ath
SobAH 14962 0.0329 1.1115 29254 32516 3.5684
focHH
foatfl 1.5118 -0.0328 1.1129 29912 3.3290 3.6518

Tif
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1.5090 -0.0346 1.1132 29362 3.2685 3.5872

1.506 5 0.0280 1.1139 2.9302 3.2638 3.586 9
1.5101 -0.0322 1.1130 2.9650 3.3000 3.6212

1.504 7 0.0246 1.1131 29263 3.2573 3.5737

Su bt 14974 0.0404 1.1116 29285 3.2553 3.5745
SucHl 15041 0.0147 1.1125 29268 3.2560 3.568 3
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Tab. 3 Euclidean distance between samples

FeEAR WK R B FeEA WK EG B 5
X, 0 X 0.085 2
X 0.014 4 X0 0.084 5
s 0.021 4 X 0.098 6
%y 0.026 8 X 0.110 0
xs 0.033 9 X3 0.125 3
%6 0.049 2 x4 0.138 7
X 0.059 2 X5 0.147 5
g 0.062 6 X6 0.156 1
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Fig. 3 Competitive neural network structure diagram
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Fig. 4 Calculation method diagram
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Tab. 4 Comparison of classification results

Ik BERIMIDAREERR /% RIREURERR %
30 93.75 87.5
50 93.75 87.5
80 93.75 93.75
200 93.75 93.75
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Tab. 5 Classification verification results
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