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Abstract: In order to solve the traffic congestion problem of mixed traffic flow with connected commercial
vehicles in the curve environment and improve the stability of mixed traffic flow with connected commercial
vehicles in the curve environment, a lattice model of connected commercial vehicles based on density
dispersion effect and information transmission delay effect (DDITD) in curve environment was proposed.
The density dispersion effect was first proposed, which reveals the influence of the following characteristics
of connected commercial vehicles on the density distribution of mixed traffic flow. The density dispersion
effect and the information transmission delay effect were introduced into the curve lattice model at the same
time, which expands the applicable scope of the lattice model. Firstly, the turn correction coefficient in
DDITD model was calibrated through real vehicle test, and then the DDITD model was analyzed by linear
stability analysis to study the influence of density dispersion and information transmission delay on the
stability of traffic flow under the curve environment. Secondly, the reduced perturbation method was
applied through nonlinear stability analysis. The mKdV (modified Korteweg de Vries) equation was
derived to describe the critical point of traffic density wave evolution. Finally, the theoretical results were
verified by numerical simulation, and the results show that the density dispersion effect and the information
transmission delay effect can effectively alleviate the traffic jam on the curve. The research results provides
a new method for studying the following characteristics of connected commercial vehicles and the stability
of mixed traffic flow, and provides a new ideas and basis for traffic management and control in curved
environments.
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