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Multi-objective optimization of intersection signal timing based
on improved NSGA-] algorithm

CHEN Xiufeng, WANG Ruicong, CHEN Ziyu,GAO Mengyuan,GUO Yutong
(School of Civil Engineering, Qingdao University of Technology, Qingdao 266525, China)

Abstract: A method for optimizing signal timing at urban intersections based on the im-
proved NSGA-1I algorithm is proposed in this study to address the efficiency problem of
multi-objective optimization of signal timing at urban intersections. The method first builds
a multi-objective signal timing optimization model by using the three performance indicators
of vehicle delay, number of stops and capacity, and then proposes an improved NSGA-II
(NSGA-1-DE) algorithm to solve the timing model. The NSGA- [ -DE modifies the NSGA-
I algorithm selection strategy by using the global variation strategy of DE/Rand/1, and in-
creases the convergence speed and solution accuracy of the algorithm by designing the popu-
lation dynamic update algorithm. The results show that the improved algorithm obtains a
better Pareto optimal solution. Through the simulation verification of typical intersections,
it is found that compared with the NSGA- 1[I algorithm, the average vehicle delay optimiza-
tion of the timing scheme of this method is improved by 14. 04 %, the queue length optimiza-
tion is improved by 18.39%., and the average stop number optimization is improved by

18.22%. The optimization method proposed in this study can realize the optimal control of
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urban intersections.
Key words: traffic engineering;signal timing; multi-objective optimization; T-shaped intersec-

tion; urban traffic; phase; NSGA- [ -DE algorithm; global variance
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