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Development of a Control Algorithm for CACC Vehicles at Traffic

Signal Intersections
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Abstract: To improve the traffic flow efficiency of vehicle-road cooperative adaptive cruise vehicles at
signalized intersections, a model predictive control algorithm considering traffic signal status is proposed.
When following a vehicle through an intersection, the vehicle first uses V2X to obtain information about the
traffic signal, including its position, color and countdown timer. The vehicle” s longitudinal kinematics model
is used to link the acceleration request from the controller to the vehicle’ s future state. An objective function
considering both the vehicle-following state and the traffic signal is designed. Finally, the output acceleration
request is calculated through nonlinear optimization, simulating the behavior of human drivers when
following other vehicles through signalized intersections. The simulation results show that compared with
ACC vehicles, the vehicle using this algorithm achieves higher traffic efficiency while maintaining safety when
passing through signalized intersections. This research provides a theoretical basis for prioritizing efficiency
in the design of CACC vehicle control algorithms, and offers practical insights for developing an efficiency

mode in systems that include both economic and efficiency modes.
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