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Cooperative Control of Vehicular Platoon in Mixed Traffic Environment
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Abstract: Vehicular platoon has potential to significantly enhance driving safety, increase traffic flow and improve fuel
economy. Existing research mostly focuses on platoons composed of only intelligent connected vehicles, which is difficult to meet
mixed traffic environment. To address the aforementioned issue, this paper studies cooperative control of the platoon consisting of
both human-driven vehicles and intelligent connected vehicles, and investigates the influence on stability, tracking performance
and fuel economy of mixed traffic system, with the intelligent connected vehicle considering the information of following vehicles.
Firstly, a mixed vehicular platoon system model is built, and an improved controller model is proposed, which is suitable for bilateral
information flow topology. Then, a method of calculating the head-to-tail transfer function is given, the closed-loop stability and
the head-to-tail string stability of the mixed vehicular platoon with disturbance is discussed. Finally, through numerical simulation
analysis, by introducing the information of the following vehicle into the vehicular platoon, it is shown that the impact of disturbance
can be effectively attenuated, the platoon stability can be guaranteed and the fuel economy of vehicular platoon can be increased,
while the tracking error of the rear vehicle and total fuel consumption of the vehicular platoon are reduced separately by 30% and 0.6%.
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