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Prediction of Bus Arrival Time Based on Nonparametric Regression and
Particle Filtering Model
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University, Beijing 100044, China; 2. Beijing Transport Development Institute, Beijing 100073, China)

Abstract: In order to further improve the prediction accuracy of bus arrival time, a model based on
nonparametric regression and particle filtering model is proposed. First, the speed sequence between bus
stops is predicted by nonparametric regression forecasting method. Considering the time-varying
characteristics of speed itself, the extended Euclidean distance is applied as the criterion for measuring the
similarity to predict the next speed between bus stops, which guaranteed the similarity of the speed curve and
the robustness of the model. Then, according to the idea of sampling-importance resampling, the prediction
model of bus arrival time based on the particle filtering is established. Finally, taking 3 typical bus routes in
the urban areas of Beijing for example, the accuracy of the model is tested by using the historical data of the
morning peak hours of the working days. The result shows that (1) the predicted speed between stops based
on nonparametric regression method is closer to the actual value, and the prediction accuracy is significantly

better than that obtained by weighted average method; (2) from the point of view of the prediction result of
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bus arrival time obtained by nonparametric regression and particle filtering algorithm, the mean absolute error

(MAE) of lines is in 1.5 min, the standard error (SE) is in 3 min, the mean absolute percentage error

(MAPE) is less than 4% , and the prediction accuracy is obviously higher than those of the other 3 combined

methods (the method combining weighted average and particle filtering, the method combining nonparametric

regression and Kalman filtering, and the method combining weighted average and Kalman filtering). The

sensitivity analysis of the proposed model also indicates that the predicted error tends to be stable with the

number of particles increasing, which verified the effectiveness of the method.

Key words: ITS; bus arrival time; particle filtering; bus; nonparametric regression; extended Euclidean

distance
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