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Fault Diagnosis of Railway Point Machine Based on Improved Time-
Domain Multiscale Dispersion Entropy and Support Vector Machine
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Abstract: To fully mine the effective fault information and improve the fault diagnosis accuracy, a fault diagnosis
approach for railway point machine is proposed by ensemble empirical mode decomposition (EEMD), improved time-do-
main multiscale dispersion entropy (ITMDE) and support vector machine (SVM) optimized by particle swarm optimiza-
tion algorithm (PSO). Firstly, vibration signals with different fault types are decomposed into several intrinsic mode func-
tions (IMFs) by EEMD. Subsequently, the hybrid screening criteria of correlation coefficient and kurtosis (CCKC) are
used to screen IMFs and reconstruct the signal. Afterwards, the proposed ITMDE algorithm is employed to extract multi-
scale fault features from the reconstructed signal. Finally, the PSO is devoted to search the optimal parameters of SVM,
with which the obtained feature vectors are trained and tested. The experimental classification accuracy reaches 100%.
The results show that the proposed method is superior to the traditional multiscale permutation entropy and multiscale
dispersive entropy fault diagnosis methods, and can accurately identify the fault type of the railway point machine.
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