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Abstract

With the rapid development of intelligent transportation systems (ITS), connected and automated
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vehicles (CAVs), equipped with advanced sensing, storage, and computational capabilities, provide
a new technological foundation for traffic flow stability optimization. In intelligent connected envi-
ronments, vehicles are able not only to acquire real-time driving state information but also to store
and utilize historical operational data. Existing studies predominantly focus on cooperative control
based on real-time state information, while the systematic integration of historical information and
its underlying stability mechanisms remain insufficiently explored. To address this issue, this paper
proposes a car-following model incorporating preceding-vehicle historical dynamic coordination.
The proposed model integrates the historical dynamic information of the preceding vehicle into the
control framework and applies a filtering mechanism to smooth acceleration responses, thereby
suppressing disturbance propagation. Linear stability analysis and numerical simulations are con-
ducted to examine the stability characteristics of the model. The results demonstrate that, within
appropriate parameter ranges, incorporating preceding-vehicle historical dynamic coordination
significantly enhances overall traffic flow stability, providing a novel microscopic control perspec-
tive for traffic flow stability optimization.
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Figure 1. Linear stability curves under different preceding-vehicle historical dynamic weights A,
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Figure 3. Effect of different preceding-vehicle historical dynamic weights P, on traffic flow stability
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