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A Method for Optimizing Adaptive Signal Control of Phase at Intersection

ZHENG Bao-li, YANG Feng-su”
(Hualan Design & Consulting Group Co. , Ltd. , Nanning Guangxi 530011, China)

Abstract; The researches on controlling intersection signals is mostly based on fixed phase sequence schemes
or selection from several specific phase sequence schemes at present, which is difficult to adapt to the time-
varying characteristics of traffic flow and cannot fully utilize the operational efficiency of intersection in the
case of imbalanced traffic flow. In view of this issue, a phase adaptive signal control method for intersection
is proposed. First, the signal phase set for intersection is established based on the conflict relationship
between traffic flows at intersection. Combining the knowledge of signal control domain, the mathematical
description of the phase sequence scheme, green light duration scheme and related constraints for intersection
is formed. On this basis, a bi-level programming model for adaptive signal control of intersection phase is
established. The upper level programming aims to maximize the release of vehicles, and optimizes the phase
sequence scheme with constraints of phase uniqueness, continuity of traffic flow and periodic integrity. The
lower level programming aims to maximize vehicle release efficiency, and optimizes the phase green light
duration with minimum traffic volume and maximum green light duration as constraints, and returns the result

to the upper level programming. By interacting between the upper and lower layers, synchronous optimization
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of phase sequence and green light duration is achieved. To verify the effectiveness of the proposed method, it

is compared with fixed phase control, NEMA dual-loop phase structure control and greedy control based on

queue length under unsaturated, saturated and oversaturated conditions at intersection. The result shows that

compared with other methods in different states of intersection, this method exhibits certain advantages in

terms of vehicle release efficiency, average parking delay, average number of stops and intersection queue

length.

Key words: ITS; traffic signal control; bi-level programming; phase sequence scheme; green light duration
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