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Arterial coordinated control method based on dynamic self-adaptive

chaotic particle swarm optimization algorithm

Guo Haifeng® , Huang Xianheng ", Xu Jia™ , Qiao Hongshuai "
( * College of Information Engineering, Zhejiang University of Technology, Hangzhou 310023 )
( ™ Institute of Intelligent Transportation, Enjoyor Co. , Ltd, Hangzhou 310030)
Abstract

Aiming at the problem of low efficiency of arterial coordinated control of urban road intersections, a method for
arterial coordinated control based on dynamic self-adaptive chaotic particle swarm optimization algorithm ( DACP-
SOA) is proposed. First, by analyzing the correlation between the traffic demands at upstream and downstream sec-
tion, a method for calculating the vehicle arrival rate based on the signal control parameters of the upstream inter-
section is proposed, which is based on Robertson’ s dispersion model and takes into account some contributing fac-
tors, such as signal control parameters, turning vehicles and platoon dispersion, etc. Second, based on the vehicle
arrival rate, according to the relationship between the arrival time of the head vehicle and the tail vehicle of the
fleet, the green starting and ending time of coordinated phase, and the end time of the non-coordinated phase (left
turn, right turn) traffic flow release, the total delay model of bidirectional green wave for coordinated control is es-
tablished. Third, based on the characteristics of delay model, a dynamic self-adaptive chaotic particle swarm opti-
mization algorithm is designed. Last, a typical traffic environment is established by using the micro-simulating soft-
ware SUMO. Simulation results show that, compared with the traditional numerical solution and the single point
control, the average delay of coordinated phase is reduced by 24.97% and 57.23% , and the average stop times of
coordinated phase are reduced 27.88% and 64.01% , respectively, which effectively improves the traffic efficiency
of the intersection.

Key words: bidirectional green wave, Robertson’ s dispersion model, particle swarm optimization algorithm

(PSOA), SUMO
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