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Abstract  In urban environment, geometric growth in the number of vehicles brings a series of
traffic problems. Efficient traffic signal control methods not only improve traffic safety and
efficiency, but also reduce vehicles’ emissions. Due to the high dynamic of traffic flows, some
existing methods are hard to acquire accurate information about vehicles, and they are difficult to
be realized. Based on the V2I (Vehicle-to-Infrastructure) communications in VANET (Vehicular
Ad-Hoc Network) . we set up a double-layer pipe model to detect vehicles’ information accurately,
and propose an adaptive leaping signal control method via this model. The method allocates
appropriate green time for each signal phase according to “demand assignment” principle, and a
leaping control is utilized in the case of sparse traffic condition. The leaping control avoids “waiting in
vain” phenomenon efficiently, and it improves the efficiency of green time. By using real traffic
flows, experiments based on Veins are simulated under two different signal phase cases. Simulation

results show that the intelligent traffic signal control method proposed in this paper can adapt to
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highly dynamic traffic flows, and it significantly improve ride quality at the intersection. At the

same time, it can reduce vehicles” CO, emissions effectively.
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