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Longitudinal control strategy of connected vehicle platoon
based on differential game

LI Aodi*, CUI Shanning”. CHEN Yicheng®s YANG Yuxiang”, QU Dayi" "
(a. School of Mechanical and Automotive Engineering; b. School of Civil Engineering,

Qingdao University of Technology, Qingdao 266525, China)

Abstract: The longitudinal control of the connected vehicle platoon affects the safety and effi-
ciency of vehicle operation, and a platoon control strategy based on differential game is pro-
posed to address this problem. Considering the vehicle’s operation state information, vehicle
inertia time lag and other control variables, the longitudinal decision-making control method
of the connected vehicle platoon is established. According to the platoon control objective
and vehicle spacing strategy, the objective function of differential game is established under
the informational topology structures of predecessor-following and two-predecessor-follow-
ing. The optimal control solving method is applied to construct Hamilton’s equation, and
the Nash equilibrium strategy of differential game is solved. The platoon simulation environ-
ment consisting of multi-vehicles is constructed to verify and analyze the stability and accura-
cy of the control strategy under the two structures. The results show that the control strate-

gy based on differential game meets the control objective of the platoon, and the platoon con-
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trol is more accurate under the two-predecessor-following structure,

Key words: differential game; longitudinal control of the platoon; optimal control
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