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Performance parameter estimation method of high-speed train
based on Rao-Blackwellised particle filter
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Abstract: In order to solve the nonlinear problems caused in augmenting the state vector of the
performance parameters of high-speed train, a method of parameter estimation based on Rao-
Blackwellised particle filter (RBPF) was developed. Under the framework of Rao-Blackwellised
(RB) principle, the probabilistic model of parameter estimation was divided. The Kalman filter
(KF) was applied for the prediction time step and measurement update of linear state block and
the RBPF was applied for the prediction time step and measurement update of nonlinear
parameter block to realize the dynamic estimation. Through theoretical analysis and parameter
estimation example of high-speed train, the validity of RBPF method for parameter dynamic
estimation was verified. Analysis result shows that compared with the classical extended KF
(EKF) method, RBPF method has the characteristics of initial immunity and algorithm stability.
RBPF method shows its good engineering applicability for the minor parameter estimation error
which is less than 5%, and inexistence of estimation deviation. 7 figs, 15 refs.
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Fig.1 Horizontal dynamics model of high-speed train
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