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Parameter optimization of least squares support vector machine based on improved particle swarm
optimization in fault diagnosis of transformer
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Abstract: An intelligent method for fault diagnosis of transformer based on least squares support vector machine (LSSVM) is
proposed. In order to improve the accuracy of fault diagnosis, the improved particle swarm optimization (IPSO) algorithm is adopted
to optimize the parameters of LSSVM algorithm. The improved IPSO algorithm can adjust the balance between global and local
search capabilities suitably. Experiment results prove that the method not only gets good classification results, but also achieves
higher diagnostic accuracy than normal LSSVM and BP neural network. Consequently, the IPSO-LSSVM model is proper in fault
diagnosis of transformer.
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Fig.1 Vibration signals under different conditions
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Fig.2 Reconstruction of vibration signal by wavelet packet
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Tab.1 Vectors of characteristic

LR Hsp Hs, Hs, His
IEH 0.159 8 0.156 1 0.1312 0.098 6
BIMARE 0.157 4 0.158 1 0.1258 0.100 8
BMARE 0.1550 0.158 5 0.116 1 0.101 6
BMARTE 0.1543 0.1589 0.114 4 0.104 0
AR TR 0.130 5 0.159 8 0.121'1 0.104 2
AR 0.114 4 0.159 8 0.107 8 0.105 6
hEEAR T 0.105 4 0.159 7 0.105 2 0.109 7
JEEASTE 0.040 8 0.1539 0.102 7 0.106 6
JEEASTE 0.036 4 0.154 8 0.093 3 0.1100
FEEARTE 0.0119 0.154 0 0.089 9 0.1108
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Fig.3 Diagnostic model based on IPSO-LSSVM
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Tab.2 Diagnosis results of IPSO-LSSVM

oo E W RWARE WERE VERE
IPSO-LSSVM1 09452 —09205 —09451 —1.0240
IPSO-LSSVM2  —0.902 1 09615 —1.1048 —0.8962
IPSO-LSSVM3  —0.9627 —0.8614 09286 —0.8523
IPSO-LSSVM4  —0.8712 —0.9241 —0.966 4 1.0237
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Tab.3 Diagnosis results of BP neural network

L IE# B hERR rEAY
yl 00176 09010  0.0478 0.0317
y2 —0.0724 00271 08713  —0.0116
3 0.0316 —0.0415  0.0362 0.8217
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Tab.4 Comparison of diagnostic results

o Yl BERH PRISWIREE / %
BP #1258 f 4% - - 580 86.47
LSSVM 0.48  79.82 360 90.24
PSO-LSSVM  1.12 4487 180 92.32
IPSO-LSSVM  0.62 37.24 120 96.48
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