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A Traffic Signal Timing Rolling Optimization Algorithm Based on Dynamic Programming
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Abstract. With the development of intelligent transport technology, the time granularity of traffic information
acquisition is getting smaller and smaller, which presents a new challenge for urban dynamic traffic signal
timing optimization models and methods. To solve the problem that the classical controlled optimization of
phases (COP) algorithm does not consider the influence of the dynamic change of the traffic flow in the
intersection forecasting interval on the signal timing scheme, traffic signal timing rolling optimization algorithm
for intersection based on dynamic programming is developed. First, on the basis of the analysis of key
problems of signal timing at intersection, regarding the minimization of average vehicle delay and queue
length as the optimization objectives and setting the green time duration of each phase as constraint, a signal
timing nonlinear integer optimization model is proposed, which is solved by the designed dynamic
programming algorithm. Then, to reflect the dynamic change of traffic flow in the intersection forecasting
interval , the signal timing scheme is optimized by a rolling optimization strategy according to the real-time

updated forecast data, and is transmitted to the intersection signal controller in real time. Finally, the micro
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simulation environment is constructed based on the actual survey data, the VISSIM COM secondary

programming development technology is combined with MATLAB programming software to realize the model

and the proposed algorithm, and the classical COP algorithm is compared with the proposed algorithm. By

changing the input flow at the intersection, the control effect of the control algorithm under different traffic

conditions is tested. The result shows that compared with the classical COP algorithm, the proposed algorithm

can reduce the average vehicle delay at intersection by 20% ,

and can guarantee the equilibrium of average

vehicle delay of each phase of the intersection. The results can be used for adaptive control of urban

Intersection.
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