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Abstract

Based on the optimal velocity model, this paper designs a traffic flow model which takes into ac-
count the driver’s advance time to know the speed limit information. By using the linear stability
analysis method, the stability condition of the model is obtained. It shows that the influence of the
speed limit makes the stable region of traffic flow expand obviously. The density wave equations
such as Burgers equation, KdV equation and mKdV equation are derived respectively from the
reduced perturbation method in the stable region, metastable region and unstable region. The
phenomena of traffic congestion under the speed limit are described by the solitary wave solution
of Burgers and KdV equation, and by the kink-antikink solution of mKdV equation.
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Figure 1. The neutral stability lines in the headway-sensitivity space for different parameter combinations. (a) z, =1, (b)
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