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Optimal cruise control of autonomous platoon

with driver reaction time delay

Han Cunwu, Yang Jing, Li Mengqi, Liu Lei, Wu Lipu

(Beijing Key Laboratory of Fieldbus Technology and Automation,
North China University of Technology, Beijing 100144 )
Abstract

Time delay is a serious problem in cruise control of human driven autonomous platoon. Traditional cruise con-

trol methods only consider the communication time delay, but do not consider the human driver reaction time delay.

Cruise control of autonomous platoon with communication time delay and driver reaction time delay is investigated.

Firstly, a new state space mathematical model of heterogeneous human driven autonomous platoon is established,

which includes not only the communication time delay but also the human driver reaction time delay as well as dif-

ferent state delay and input delay. Then, by discretizing the system and defining an augmented state vector, the

discrete-time state space model is obtained, and the optimal problem with time delay is transformed into the related

optimal problem with no tima delay. n optimal cruise control algorithm 1s presente using optimal control theo-
ptimal probl ith ima delay. An optimal crui | algorithm is p d by using optimal | th

ry, and the optimal cruise control law is derived by solving a matrix Riccati algebraic equation. Finally, simulation

results show that the proposed optimal cruise control algorithm has good control performance.

Key words : intelligent transportation control, autonomous platoon, cruise control, optimal control
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