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Modeling and analysis of cyclic linear differential automata for
T-intersection signal timing

CHEN Yang-zhou!, LI Hong-feng?, NI Jin'
(1. College of Electronic Information and Control Engineering, Beijing University of Technology, Beijing 100124, China;
2. School of Traffic and Transportation, Beijing Jiaotong University, Beijing 100044, China)

Abstract: This paper applies the theory of cyclic linear differential automata(CLDA) to the signal timing problem of
T-intersection. A special CLDA model, which is called a switched service system, is set up to describe the length of the
vehicles queue. Under the specified arriving rate and the leaving rate of the vehicles, it is proved that, based on this model
and for a given phase sequence, the signal timing strategy ‘emptying vehicle and then switching signal’ can compel
the length of the vehicles queue to vary periodically and form a globally stable queue. Moreover, the cyclic formula of
the signal timing is formulated. The presented method has been applied to the T-intersection in Fule Avenue of Huai-rou
district in Beijing. Considering the arriving rate and the leaving rate of the vehicles in a whole day, we set up a signal
timing schedule of multiple periods and performed the simulation using the toolbox CheckMate 3.6. The results confirm

the obtained conclusions.
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Fig. 1 Traffic flow model of T-intersection
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Fule avenue
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