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Traffic Flow Simulation on a Freeway Using Cellular Automata

TATSUHIRO TAMAKI,t SATOKA YASUE! and EISUKE KITAtt

This paper describes traffic flow simulation on a freeway by stochastic velocity model and
using cellular automata. First existing simulation models for the traffic flow are explained and
the stochastic velocity model is introduced. Then, the mathematical model of the object un-
der consideration and the local rules are defined. First, the application of the present scheme
to the traffic flow simulation on one- and two-lane freeways shows that the traffic phenomena
such as meta-stable phenomenon can be simulated well by the present scheme. Finally, we
will discuss the effect of the initial car distribution, the maximum velocity, the car following
distance and the acceleration rate to the traffic flow.
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Fig.1 One lane road.
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Fig.2 Two lane road.
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Fig.3 Behaviour local rule on one-lane free-way.
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Fig.5 Behaviour local rule on two-lanes free-way.
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Fig.7 Velocity local rule.
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Table 1 Simulation parameters (2 lane road).

10000000 0.1s
oooo 75.6 < v} ., < 108km/h
ooo 0.6 < o' < 0.9m/s?

oooooooo 6 < GL™M < 21lm
0ooo 0ooooo
0oooooon 000000000000000
2000 + Actual measurement
1800 O Simulation

1600
1400
1200
1000
800
600 &
400
¥
200 | -
0 & . .
0 20 40 60
Density (Vehicle/km)

08 OJ0OO0OOoOooooDooO
Fig.8 Traffic flow and density.
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Table 2 Simulation parameters (Effect of acceleration).
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Fig.9 Effect of acceleration for traffic flow.
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Fig. 10 Effect of acceleration for mean velocity.
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Table 3 Simulation parameters (Effect of minimum safty
gap).
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Fig.11 Effect of minimum safty gap for traffic flow.
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Fig. 12 Effect of minimum safty gap for mean velocity.
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Table 4 Simulation parameters (Effect of maximum

velocity).
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Fig.13 Effect of maximum velocity for traffic flow.
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Fig. 14 Effect of maximum velocity for mean velocity.
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Table 5 Simulation parameters (1 lane road).
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Fig.15 Traffic flow and density (1 lane freeway).
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