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Abstract

Abstract: In order to address the common problems of lacking of phase and interturn short circuit fault,
after analyzing the basic and corresponding fault model of permanent magnet synchronous
motor(PMSM), an improved extreme learning machine (IELM) algorithm was proposed based on self-
adaptive second-order particle swarm optimization (SaSECPS0). SaSECPSO employed adaptive inertia
weight and cognitive coefficient with linear variation to improve the convergence rate and accuracy of
second-order particle swarm optimization (SECPSO). In addition, the recognition rate of extreme learning
machine (ELM) when solving the fault model of PMSM could be significantly improved by using
SaSECPSO to simultaneously optimize input weights and hidden layer threshold. The extensive
experiment was carried out by taking motor speed and phase current as multi-source sample, and the
results validate that IELM has a higher diagnostic accuracy than other algorithms.
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after analyzing the basic and corresponding fault model of permanent magnet synchronous motor(PMSM),
an improved extreme learning machine (IELM) algorithm was proposed based on self-adaptive
second-order particle swarm optimization (SaSECPSO). SaSECPSO employed adaptive inertia weight
and cognitive coefficient with linear variation to improve the convergence rate and accuracy of
second-order particle swarm optimization (SECPSO). In addition, the recognition rate of extreme learning
machine (ELM) when solving the fault model of PMSM could be significantly improved by using
SaSECPSO to simultaneously optimize input weights and hidden layer threshold. The extensive
experiment was carried out by taking motor speed and phase current as multi-source sample, and the
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Tab. 2 The effect contrast of ELM model diagnosis under
different samples

Wi T)s YIRS /% ARG /%
0.006 2 92.55 91.84
0.002 8 93.64 93.77

FEA DI ZRiA)/s
1 0.0780
2 0.0312
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Tab. 3 The comparison of performance among different
ELM-optimizing algorithms

ik WGAERE % MR/ % o=
ELM 92.41 92.37 9.194x107
SECPSO 95.02 94.92 4.348x107
PSO 95.57 95.39 4.516x10°
SaSECPSO 96.11 96.08 3.384x107°
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