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Fig.1 Vehicle trajectory diagram at signal intersection
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Tab.1 Scalingand its description
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Fig.2 Structure diagram of the analytic hierarchy process Fig.3 Flow diagram of PSO algorithm
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Tab.2 Result comparison of the two signal timing methods
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Tab. 3 Evaluation result comparison of three signal timing methods
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Fig.5 Comparison chart of intersection
evaluation results
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Optimized Timing Method of Signal Intersection Based on

Cumulative Energy Consumption

Zhang Weihua',Li Qiangqiang',Zhang Shengkai’

(1.School of Transportation Engineering, Hefei University of Technology, Hefei 230009, China; 2.Shijiazhuang City Planning
and Design Institute, Shijiazhuang 050011,China)

Abstract: In order to reduce the energy consumption of vehicles in urban road systems, this study discusses the
timing method optimization based on cumulative energy consumption of signal intersections from the perspective
of energy consumption reduction. Based on the cumulative delay, it explores the rules for idling, deceleration and
acceleration energy consumption of the motor vehicles, thus obtaining the cumulative energy consumption model
of signal intersections. Then the optimized timing model is established based on the minimum comprehensive in-
dex of the cumulative energy and delay. Through vissim simulation of the actual intersection and the comparative
analysis of the cumulative energy consumption and delay derived from the current timing method, Webster timing
method and cumulative energy timing method, it finds out that the optimized timing method based on cumulative
energy consumption can effectively reduce the cumulative energy consumption and delay.

Key words: timing method; the cumulative energy consumption; signal timing optimization model; traffic simula-

tion.
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