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Following behavior modeling of connected autonomous
vehicles based on driving risk field

SHAO Dedong®, QU Dayi” ", CHEN Yicheng", YANG Ziyi", CUI Shanning"
(a. School of Civil Engineering; b. School of Mechanical and Automotive Engineering,
Qingdao University of Technology, Qingdao 266525, China)

Abstract: Driving risk field is an effective method to evaluate the driving safety and stability
of connected autonomous vehicles. In order to improve the driving efficiency and safety of
connected autonomous vehicles, the following behavior model is established based on driving
risk field. Firstly, risk fields corresponding respectively to moving objects, static environ-
ment features and dynamic traffic information are constructed to systematically describe the
risk characteristics faced by vehicles during driving. Then these risk fields are superimposed
and the following model is built by combining the risks that the following vehicle is subjected
to in the traffic environment. In addition, in the process of parameter calibration, the data of
City Sim data set are stitched and screened and the following unit with obvious changes in ac-
celeration and displacement information is obtained for the calibration and verification of the

model. Finally, SUMO software is used to simulate and verify the following model of con-
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nected autonomous vehicles, and the simulation results are compared with the City Sim data
set and the basic following model. The results show that the model can sense the speed
change of the leading vehicle 2 s in advance, the fluctuation of 1/TTC is smaller, and the
driving behavior at the traffic lights is milder and the driving environment is safer. Predic-
ting the following behavior of connected autonomous vehicles based on driving risk field can
improve the following efficiency and operation safety of connected vehicle platoon.

Key words: driving risk field; connected autonomous vehicles; following model; SUMO sim-

ulation
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