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Numerical Simulation of Light Controlled Traffic Flow

ZHU Hui-bing', HE Hong-diz, XU Yong-shi'
( 1.Faculty of Architectural, Civil Engineering and Environment, Ningbo University, Ningbo 315211, China;
2.Logistics Research Center, Shanghai Maritime University, Shanghai 200135, China )

Abstract: In order to investigate the properties of light controlled traffic flow, the traffic flow on a single-lane
roadway is studied based on a modified NaSch model proposed by the authors, in which the sensitivity of drivers
and vehicles have been taken into account. The flow-density diagrams are obtained and three regions with
different traffic density, i.e., the undersaturated traffic, the saturated traffic and the oversaturated traffic, are
observed. It is shown that the saturated capacity increases with the increase of cycle time T when T is less than a
certain value. This result is different from most microscopic simulations. Then the underlying mechanism is
analyzed by taking a deeper probe into the microscopic structure, and the spatial-temporal profiles are described
on the basis of the numerical simulation. It is found that the sensitivity of drivers and vehicles plays an important
role in the capacity variance. Also the jam transition is investigated, which indicates that traffic lights not only
cause the local jam, but also have global effect on the traffic flow when the traffic is in the saturated region.

Key words: traffic flow; traffic lights; cellular automaton; jamming transition; numerical simulation



