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Characteristics of traffic flow at a non-signalized intersection

In the framework of game theory
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2.1. The vehicle movement model

Cellular automata models are wildly used in traffic simulation. According to the difference of research problems, it is
necessary to establish an appropriate cellular automaton model. The NaSch model [10] is the first and simplest cellular
automaton model which is actually used for traffic flow simulations. Although its rules are very simple, it can reproduce
many basic phenomena in realistic traffic, such as the start—stop waves. In this paper, our research focus is the behavior of
vehicles at the intersection not the movement of vehicles on the road. So the NaSch model is suitable for simulating the
vehicle movement on the road. In the NaSch model, space is divided into cells and time is divided into time steps. In this
intersection system, the length of each road is divided into L cells. The cross point X of two roads is the L/2th cell. Each cell
has two conditions, occupied or empty. All cells can be occupied by only one vehicle except the L/2th cell. The L/2th cell can
be occupied by two different direction vehicles in some special situations. Each vehicle has a time-dependent speed v;(t)
that takes discrete values 0, 1, 2, ..., vnax; here vpay is the maximum speed. The update rules of the NaSch model in each
iteration step are as follows, which are performed in parallel for all vehicles:
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