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Abstract: Aiming at the problems of dynamic real-time, complex and changeable causes of urban road traffic
congestion, strong subjectivity low accuracy, poor real-time performance and inability to automatically of
recognition methods, a Bayesian network-based real-time multi-cause automatic urban road traffic congestion
recognition method is proposed. Taking the observable variables of urban road traffic status within the study
area as the input, the 0 —1 discrete type of traffic congestion cause as the output, and the historical data as
the training set, so that the problems are transformed into a data-driven multi-classification problem. This
method firstly conducts the systematic mechanism analysis and simulation verification on the relationship
among the dynamic observable variables of urban road traffic and multiple congestion causes to construct a
Bayesian network structure. Then, it uses the acquired historical data for parameter learning and training to
obtain a complete Bayesian network model. Finally, it inputs the traffic observable variables in this road

working state into the Bayesian network model, and can automatically real-time identify the multiple causes of
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traffic congestion simultaneously. The method has high flexibility, better expression of node correlation,

strong interpretability, and can make full use of expert experience and knowledge. A case study on the traffic

in the evening rush hour in Quanxiu Street of Quanzhou City from February 25 to March 3, 2019 is

conducted. The research result shows that (1) the Bayesian network-based multi-cause urban road traffic

congestion recognition model is more reasonable in the construction of a network with pedestrian congestion,

rush hour traffic, parking occupation, unreasonable signal timing, and the influence of cross-street traffic;

(2) compared with the back propagation neural network method, multi-label k-adjacent algorithm and multi-

label ridge regression method, the average recognition accuracy of this method is better.

Key words: urban traffic; traffic congestion; multi-cause recognition; Bayesian network ; urban road
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Street
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