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Traffic boundary control method based on PID control
YU Zehua, WANG Yawei, WANG Jiawen

(School of Management, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: As urbanization accelerates, traffic congestion has become one of the primary challenges faced by cities. To address the
congestion problem caused by vehicle accumulation in the central areas of urban road networks, this paper utilizes the unique
attributes of macroscopic fundamental diagrams and proposes a traffic boundary control method based on PID control. Firstly,
establish the dynamic equilibrium equation for vehicles in the controlled area and determine the vehicle transfer relationship between
the controlled area and external areas.Next, introduce PID control as the boundary controller of the road network. By adjusting the
vehicle transfer ratio into the controlled area, control the number of vehicles entering the interior of the controlled area. Finally,
utilize VISSIM simulation software for simulation. The simulation results indicate that the total number of vehicles within the road
network can stabilize near the optimal accumulation value.
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Fig. 1 Macroscopic fundamental diagram
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Fig. 3 Schematic diagram of boundary control
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Fig. 6 Macroscopic fundamental diagram in the controlled area
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Fig. 9 Accumulated number of vehicles in the road network
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