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Bayesian game-based modelling of the following behaviors of
internet-connected autonomous vehicles
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(a. School of Civil Engineering; b. School of Mechanical and Automotive Engineering,

Qingdao University of Technology, Qingdao 266525, China)

Abstract; Along with the increasing maturity of advanced driver assistance technology,
internet-connected autonomous vehicles can accurately perceive complex traffic scenes and
make driving decisions autonomously. However, the intrinsic mechanism that constrains the
autonomous decision-making behavior needs to be explored in depth so that internet-connected
vehicles could make autonomous decisions in line with the driver’s habitual style. As a sci-
entific and effective theoretical tool, game theory can reasonably analyze the interdependence
of behavioral strategies, and can intuitively analyze the driver’s decision-making process.
Based on the Bayesian game theory, this study intends to analyze the driver’s decision-mak-
ing mechanism. Combining the acceleration and safety margin utility function, it optimizes
the IDM follow-up model and establishes the Bayesian game following model. Adopting the
vehicle operation data from CitySim dataset, the established model is then calibrated by deep
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learning method, and the effectiveness of the established model is verified and analyzed using
SUMO software. The results show that the micro-interaction behaviors simulated by the
Bayesian game following model are in line with the driving habits of human drivers, and the
model can identify and imitate the driving style of drivers, which improves the safety of driv-
ing to a certain extent. The evolution of the fluctuation of the traffic flow between single
lane and multi-lane can be reproduced from the macroscopic point of view, which ensures the
steady-state operation of the queue of autonomous vehicles in the future internet-connected
environment and improves traffic capacity and efficiency.

Key words: internet-connected autonomous vehicles; driving style; interaction relationships;

Bayesian games; deep learning
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