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Cooperative Control and Simulation for Intersection Group of Over-saturated Tidal Lane

XU Xue-qi, JIANG Ke, HUANG Chao
(School of Management, Hangzhou Dianzi University, Hangzhou Zhejiang 310018, China)

Abstract; Variable lane technology is one of the effective solutions to the problem of “tidal traffic
congestion” | the Tidal Corridor in Hangzhou West Lake District is the main road connecting the western
suburbs and urban areas. In order to solve the commuter traffic congestion of over-saturated tidal lane in
morning rush, the actual traffic data is deeply analyzed and the bottleneck section of the tidal lane is
determined. Based on group dynamics, the cooperative control algorithm is put forward, and a double-
intersection cooperative control model is established, the real-time signal cooperative timing scheme under the
supersaturated situation at both ends of the bottleneck road is researched. VISSIM + MATLAB adaptive
simulation control technology is used to compare the signal timing schemes for intersections at both ends. The
simulation results show that (1) The speed in the bottleneck section increased from 22.7 km/h to 28.2 km/h
due to the cooperative timing scheme, which has been improved by 24.23% , The congestion level is
improved from moderate to mild. Meanwhile, driving time, average delay time and other parameters also
reached a certain degree of optimization. (2) although the cooperative traffic control in the 2 intersections

achieved a certain effect, the traffic flow in the next section decreased by 12.35% while the average delay
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time increased by 8. 96% . It means that the multi-intersection cooperative timing scheme design based on

group dynamics algorithm must emphasize the correlation of upstream and downstream traffic flows. It is

necessary to carry out cooperative control over the intersections of all road sections from the overall view. The

above works provided a theoretical and practical basis for the quantitative analysis and real-time intelligent

control of urban tidal lanes.

Key words; traffic engineering; cooperative signal timing; group dynamics; tidal lane; VISSIM adaptive

simulation
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Fig.1 Distribution of microwave monitoring points of
Tidal Corridor
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Tab.1 Basic road condition of Tidal Corridor
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Fig.2 Comparison of vehicle speeds on each road of Tidal
Corridor in West Lake District of Hangzhou in
morning rush (April, 2016)
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Fig.3 Three signal timing schemes for tidal lane
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Fig. 4 Schematic diagrams of signal phases for intersections at both ends of Yugu Road in morning rush
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