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Risk analysis of connected autonomous vehicles
based on potential field theory

WEI Chuanbao, ZHANG Zhi, SONG Hui, QU Dayi”
(School of Mechanical and Automotive Engineering, Qingdao University of Technology, Qingdao 266525, China)

Abstract: In order to ensure the driving safety of connected autonomous vehicles and reveal
the influence rule of multidimensional factors on driving safety, a driving risk field model is
established based on the potential field theory. Then this study systematically analyze the
mapping relationship between the vehicle motion state and the psychological dynamics of the
driving subject, quantitatively characterize the interaction relationship of the driving
subject’s behavioral game, deeply analyze the driving subject’s influence on driving safety.
and construct the basic logical framework for the dynamic switching of the driving right of
the vehicle. The virtual traffic scene is established to analyze and verify the stability of the
interaction behavior model, and the results show that the risk field model can effectively re-
flect the risk status of the vehicle in the traffic scene, and different driving behavior strate-
gies will lead to differences in the intensity of the risk faced by the vehicle. In the process of
vehicle driving, according to the intensity of the risk faced by the vehicle and following the

principle of "seeking benefits and avoiding harm", the driver could adopt corresponding driv-
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ing strategy to adjust its state of motion, trying to make the vehicle travel along the lowest
risk trajectory and ensure the safety of driving.
Key words: connected autonomous vehicles; risk analysis; potential field theory; driving risk

field; driving entity
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