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A Coordinate Control Method for Arterial Green Wave Traffic Based on Traffic-wave Theory

QU Da-yi, WAN Meng-fei, WANG Zi-lin, XU Xiang-hua, WANG Jin-zhan
(School of Automobile and Traffic, Qingdao Technological University, Qingdao Shandong 266520, China)

Abstract: In order to achieve green wave traffic and improve operational efficiency of arterial road,
considering the relevance of intersections, the arterial road control parameters, including cycle, phase
sequence, split ratio, and phase difference are optimized from the perspective of coordination. Based on
traffic-wave theory, the vehicle queuing of arterial traffic is explained, and the internal mechanism for
generating green-wave traffic in a large volume by-wire system is revealed. To guarantee without queuing
vehicles on downstream intersection, a phase difference optimization model is established. Selecting 13
adjacent intersections along coastal road in Qingdao City as research object, by using the optimization scheme
of the abovementioned 4 control parameters, the feasibility of the arterial coordinated control optimization
method and the practicability of the established model are verified. The result indicates that (1) cycle, phase
sequence, split ratio, and phase difference are important optimization indicators for arterial road coordination
control; (2) the optimization effect of arterial road intersection offset optimization model based on traffic-wave
theory on total travel time and stopping number is remarkable.
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Fig. 4 Signal control state of intersections on coastal road
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Tab.3 Basic information of design scheme for coastal road
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Fig. 5 Time-distance chart of bidirectional green wave

coordination for coastal road
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