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Coordination Control for Traffic on Arterial Based on Ring-barrier Phase

LIN Li, FENG Hui
(School of Automobile and Traffic Engineering, Nanjing Forestry University, Nanjing Jiangsu 210037, China)

Abstract: In order to reduce the delay and improve the operation efficiency of buses in urban arterial road,
combining with the technology of arterial traffic coordination control, a phase sequence and phase structure
suitable for bus operation is proposed based on the concept of Ring-Barrier double-loop phase control at first.
From the view of the parameters of arterial coordination control, based on the analysis of parameters such as
common cycle signal , effective green time, bi-directional signal offset, considering the impact of stops and its
own driving characteristics on the bus travel process, the optimal model of coordination control for buses in
arterial road is established. Second, for calculating the effective green time and selecting the signal offset in
this model, the Lingo and MATLAB are used to solve the nonlinear problem and genetic algorithm
optimization. Besides, combining with the delay triangle method, a delay evaluation function is established to
evaluate the effectiveness of bus coordination control. Finally, combining with the actual case and the
methods of branch-and-bound and genetic algorithm, one of the arterial roads in Nanjing City is selected and
its north-south direction is set for the coordination control, and 2 kinds of tools are used to optimize and solve
the common signal cycle, effective green time, signal offset and other important parameters in the model. The
result shows that (1) after the implementation of the algorithm, the delay of buses decreased with the

increasing of iterations, the delay function values generally show a declining trend and a faster convergence
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rate; (2) in the iteration process, compared with the result of the first iteration, the 50th iterative

optimization result indicates the bus delays are reduced by 20. 13%.

Key words: traffic engineering; Ring-Barrier phase; arterial coordination control; bus coordination; genetic

algorithm
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