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Abstract Based on vehicle-track coupling dynamics model,

YUAN Tianchen,

the simulation analysis of the sleeper vibration response under
different sub-rail foundation disease conditions is carried out. It
is proposed to adopt SVM ( support vector machine) algorithm
and PSO ( particle swarm optimization) algorithm to identify
the sub-rail foundation basic diseases. To improve the conver-
gence speed of PSO, an APSO ( adaptive particle swarm opti-
mization) algorithm is proposed, and the proposed method is
applied to the identification and simulation of sub-rail founda-
tion basic diseases, so as to analyze the vibration characteristics
of sleepers under different disease conditions. The research
shows that the disease identification accuracy rate of the pro-
posed algorithm can achieve over 80%, and the convergence
speed of the algorithm is significantly improved.
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Fig. 1 Vehicle-track coupling dynamics model (including diseases)
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Tab.1 Sub-rail foundation simulation parameters under

different working conditions
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Fig.2 Time-domain spectrum and power spectrum simulation results of sleeper vibration acceleration under different working condi-

tions with train speed of 200 km/h
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Tab.2 Results of disease recognition accuracy rates under

different vehicle speed conditions
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