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Abstract
a new lattice model by introducing a concept of critical density by considering driver heterogeneity in the context of honk

The road environment and traffic flow fluctuation are the incentive of traffic disturbance. This paper developed

effect, and revealed the mechanism of inducing traffic flow instability. The stability condition of the lattice model is
obtained by using the perturbation method in the linear stability analysis. The nonlinear stability of the proposed lattice
model is studied through the reduced perturbation method, and the kink-antikink soliton solution by solving the mKDV
equation describes the propagation discipline of density waves near the critical point. The simulation experiments verified
that the stability of the modified lattice model is stronger than that of Nagatani model, while the large critical density
has a negative effect on the stability of traffic flow. Compared to the previous microscopic models, the proposed model is
able to explain the natural condition for honk occurrence, that is, high density and low flow area. In addition, the results

show that the driver characteristic also has a significant impact on the stability of traffic flow.
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