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Stability and Nonlinear Analysis
of Intelligent Multi — vehicle Cooperative Car — following Model

LI Bin'., YE Jindan', SONG Tao'”’
(1. School of Science, Huzhou University, Huzhou 313000, China;
2. Huzhou Key Laboratory of Data Modeling and Analysis, Huzhou 313000, China)

Abstract: In internet of vehicles environment, an intelligent multi — vehicle cooperative car — follow-
ing model was improved considering the influence of the motion information of multiple vehicles ahead
on the vehicle. The stability condition was derived through linear stability analysis, and nonlinear analy-
sis was carried out by using the reduced perturbation method. The Burgers equation and triangular
shock wave in the stable region, KdV equation and solitary wave in the metastable region, mKdV equa-
tion and kink — anti — kink wave in the unstable region were obtained. The results show that the im-
proved model in internet of vehicles environment can effectively reduce the linear instability area of ve-
hicular flow and improve the stability of traffic flow.

Keywords: car — following model; internet of vehicles; second nearest neighbor; nonlinear analysis;

stability
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