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To alleviate traffic congestion during peak commuting hours and enhance traffic operation efficiency
and comfort, this paper designs indicators characterizing the individual commuting behavior of vehicles
based on expressway toll datasets. By introducing external characteristics such as commuting
characteristics and weather characteristics, and combining internal characteristics like time, four
common algorithms are adopted: K—Nearest Neighbor (KNN), eXtreme Gradient Boosting (XGBoost),
Multi-Layer Perceptron (MLP), and Long Short-Term Memory neural network (LSTM) to predict
traffic flow. Finally, the Bayesian regression method is used to integrate these algorithms. Fifteen
road sections with large commuting OD traffic volumes and frequent vehicle movements across cities
and districts in the Guangdong—Hong Kong—Macao Greater Bay Area are selected as experimental
objects. Statistics are carried out with a time granularity of 15 minutes, an input step size of 8, and a
prediction step size of 4 to predict the travel time of vehicles. Analyses are conducted from several
aspects, including the model performance before and after introducing commuting characteristics, the
prediction errors of each model, the peak prediction effect, and the dynamic weights of the model.
The results show that introducing commuting characteristic variables can effectively improve the
prediction accuracy of the model. The Bayesian combined model performs better in terms of prediction
accuracy, prediction stability, and peak prediction effect. The integration method using dynamically
adjusted weights can overcome the limitations of single prediction methods and enhance the overall
performance of the model.

transportation planning and management; expressway; traffic flow prediction; machine
learning; combined prediction
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