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Abstract: For the longitudinal cooperative control of intelligent vehicle platoon, a finite time control al-
gorithm based on terminal sliding mode and non-smooth reaching law is proposed to improve the conver-
gence performance of vehicle spacing and string stability for vehicle platoon. Firstly, in order to
speed up the convergence of vehicle spacing error in the vehicle platoon and achieve fast tracking of

the target vehicle speed, a global fast integral terminal sliding mode surface (GFITSMS) which includes
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the integral term of vehicle spacing error is constructed. After that, for the steady-state conver-
gence error of vehicle spacing caused by external disturbance. a continuous but non-derivable non-
smooth reaching law (NSRL) is proposed, and a global fast integral terminal sliding mode con-
troller (GFITSMC) is further designed based on the GFITSMS and NSRL proposed. By con-
structing Lyapunov function, the finite time stability of intelligent vehicle platoon and the fast
convergence performance of vehicle spacing error are analyzed. Research results demonstrate
that, under the leading-following (LLF) communication topology, compared with regular sliding
mode controller (SCM) and double power sliding mode controller (DPSMC), the finite-time con-
trol strategy proposed effectively reduce the time of the vehicle spacing error convergence by
56.3% and 50%, peak error by 72% and 58% respectively. Under the preceding-following (PF)
communication topology, the time of the vehicle spacing error convergence is reduced by 51. 4%
and 48.6%. Those reductions demonstrate that the finite-time control algorithm proposed herein
will effectively improve the fast convergence and robust performance of the vehicle spacing error

under both communication topologies, and also significantly improve the frequent vehicle acceler-

ation and deceleration caused by the controller chattering.
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intelligent vehicle platoon; longitudinal cooperative driving; finite-time control;
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Fig. 1 Longitudinal driving diagram of the vehicle fleet
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Fig. 2 Control framework of the vehicle fleet
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