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A Method of Exporessway Traffic Parameter Self-adaptive Estimation
Based on Hybrid Particle Filtering

YIN Chun-e, SONG Xiao-na, LIU Hai-chao
(North China University of Water Resources and Electric Power, Zhengzhou Henan 450011, China)

Abstract: In order to improve the accuracy of exporessway traffic parameter estimation, a traffic parameter
estimation method based on HPF is proposed based on macroscopic traffic flow model and state-space model
according to Bayesian theory. Considering the sensitivity of the estimation result to the model parameters and
avoiding the effect of using preset fixed model parameters on the estimation accuracy, a self-adaptive
adjustment strategy for model parameters under the influence of traffic state is proposed through establishing
the relationship between free-flow speed and saturation. The simulation result shows that (1) the traffic
parameter estimation accuracy based on HPF is obviously higher than that of Kalman filtering, it is able to
quickly identify the obvious fluctuations of traffic volume and speed under normal and accident traffic
conditions, which reflects a higher stability; (2) the self-adaptive adjustment strategy of model parameter
under the influence of traffic conditions can obviously improve the estimation accuracy and achieve better
estimation effect even in case of accident.
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