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Abstract

The article simulates the urban traffic flow with the application of Cellular Automata model,
mainly targeting at simulations of one-dimensional lane, two-dimensional lane and square. We
establish traffic rules and analyze the fluctuation of traffic flow under different initial conditions
and boundary conditions. The result shows that the boundary conditions make greater difference
to the traffic density than the initial conditions. The traffic density will fluctuate around the
boundary when the duration is enough. In the case of the two-dimensional lane, the part of traffic
density will balloon; the traffic wave will appear when the boundary condition is relatively great,
and traffic jam engenders if the conditions keep accelerating. All the results accord with the reali-

ty.
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Figure 1. The diagram of the changed rules of one-dimensional traffic flow
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Figure 2. The density figure and space-time figure of the smooth one-dimensional traffic flow
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Figure 3. The density figure and space-time figure of the congested one-dimensional traffic flow
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Figure 4. The density figure and space-time figure of the smooth one-dimensional traffic flow were showed, when cars draw
out
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Figure 5. The density figure and space-time figure of the smooth one-dimensional traffic flow were showed, when cars that
draws in reduced
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Figure 6. The density figure of changing lanes in open boundaries
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Figure 7. The density figure of changing lanes in conditional boundaries
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Figure 8. The density figure of fixed lanes in conditional boundaries
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Figure 9. The changing lane’s density figure was showed when one of the lanes broke down
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Figure 10. The changing lane’s density figure was showed when one of five lanes broke down
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Figure 11. The traffic flow’s rule diagram of the square
for condition one
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Figure 12. The space-time figure of traffic flow in the square for condition one
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Figure 13. The traffic flow’s rule diagram of the square
for condition two
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Figure 14. The space-time figure of traffic flow in the square for condition two
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