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Linguistic Dynamic Analysis of Traffic Light Timing Design within
the Time-varying Universe

MO Hong' HAO Xue-Xin'

Abstract Urban traffic flow always changes sharply at different moments. A dynamic timing design model adapting to
the change of traffic flow may alleviate traffic congestion and reduce the waiting time of travelers. In this paper, a new
method for traffic light control is presented by synthesizing time-varying universe, parallel control and linguistic dynamic
systems (LDS). In the method, the time-varying universe is constructed by the series of cyclic lengths of traffic lights at
different times, and the corresponding traffic sequences and durations are decided by their respective phase queue lengths,
thus a timing scheme based on time-varying universe is obtained. By this timing scheme, a dynamic fuzzy rule base is
formed to adjust the cyclic length and constituent sequence light time dynamically. At the same time the dynamic fuzzy
rule base which is driven by real time traffic data adjusts the traffic sequence and duration. Then the linguistic dynamic
orbits of time-design for traffic light are analyzed within the time-varying universe. Finally, an example is given to verify

the validity of this method.
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Fig.7 Comparison of traffic flow between workdays and weekends
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