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Connected mixed traffic flow car—following model and stability

analysis considering multiple vehicles response
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Abstract: In order to study the car-following characteristics of Internet connected mixed traffic flow, the
establishment of Internet connected mixed traffic flow car—following model can help to understand its car-
following characteristics and improve the stability of mixed traffic flow. Considering the optimal velocity
and optimal velocity changes with memory based on front and rear headway space, the velocity difference
and acceleration difference of multiple front vehicles, a car-following model named multiple front and rear
optimal velocity changes with memory (MFROVCM ) which is suitable for the interactive penetration of

mixed traffic flow with connected and autonomous vehicles (CAV) and human—driven vehicles (HV) was
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constructed. The stability analysis of the model shows: Compared with OVCM model, the unstable area is
reduced by 53.17%; compared with BL-OVCM model, the unstable area is reduced by 15.44% , and the
stability of MFROVCM model is better than other comparison models. The simulation results show that

under the same disturbance conditions, MFROVCM model has better traffic flow stabilization

performance. With the increase of CAV permeability, the fluctuation amplitude of overall traffic flow

velocity decreases, and the time to restore stability gradually decreases. The model can be applied to the

car—following simulation of CAV and HV mixed traffic flow, and provides a theoretical basis and model

basis for the traffic controlstrategy of networked mixed traffic flow.

Key words: traffic engineering; connected mixed traffic flow; car-following model; numerical simulation;

multiple vehicles response; optimal velocity changes with memory
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Fig. 1 Car-following of mixed traffic flow
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