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Urban road network traffic control based on hierarchical optimization

JI Ke, TANG Jinjun, ZENG Jie, LIU Xinyuan

(School of Traffic and Transportation Engineering, Central South University, Changsha 410075, China)

Abstract: With the rapid development in urban motorization, urban road congestion has become a serious
problem. Establishing effective traffic control methods to improve the efficiency of road network is an effective
method to solve this problem. The road network in Changsha city and the data of rush hour in the morning of 5
consecutive working days were used as the research object in the experiment. Firstly, the simulated network is
built according to the abstract network and matched with the actual vehicle license recognition data in VISSIM. In
order to ensure the authenticity of the simulated network, the difference between the simulated network and the
actual road was calculated by the number of vehicles at the intersection. Secondly, the pressure of road network is
calculated by the value of backpressure. And the intersections with different saturation levels are optimized with
different cycle times. At the same time, Webster algorithm is improved to adapt to the situation of high saturation
in peak time. Then, based on hierarchical optimization, the control strategy is conducted by combing the
backpressure control and improved Webster algorithm. Finally, the control strategy is verified in the simulation.
From two aspects of the road network and vehicles, four indexes including the number of vehicles running on the
network, the number of vehicles arriving at the boundary, vehicle delay and vehicles speed are selected to evaluate
the optimization situation. Compared with the case without optimization, the number of vehicles arriving at the
boundary and vehicle speed both increase. The number of vehicles running on the road network and vehicle
delays decrease. At the same time, for intersections with different saturation, the control strategy has the same
optimization trend in four evaluation indexes. The result indicates that the road network traffic control based on
hierarchical optimization can improve the traffic efficiency.
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Fig. 3 Signal cycle time of intersection in the study area
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R2 HHRATRER
Table 2 Differences between simulation results and real data of some intersections
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Fig. 7 The number of vehicles running on the road network
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