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with a microscopic relation for the updating rule describing the occupancy on each site of the road, a
macroscopic evolution relation for the average speed of cars can be obtained by carrying out statistical
averages. Mean field equations are obtained by considering the asymptotic form of the evolution rela-
tion. This gives the average car speed in the long time limit as a function of the car density. The evo-
lution relation is a nonlinear mapping between the average speeds at two consecutive time steps. The
mean field results can be obtained by studying the attractors of the mapping. The approach is applied
to the study of the model recently proposed by Fukui and Ishibashi. Our calculations show that for
models in which the maximum speed of each car is M, a decoupling scheme retaining correlations up
to M+ 1 sites can be applied to the calculation of spatial correlations involving more than M+ 1

sites. Exact results are obtained using our approach for models without random delay. For models

STATISTICAL MECHANICAL APPROACH TO
CELLULAR AUTOMATON MODELS OF
HIGHWAY TRAFFIC FLOW "

WANG BING-HONG
( Department of Modern Physics and Center of Nonlinear Science,
University of Science and Technology of China, Hefei 230026)
KWONG YVONNE-ROAMY HUI PAK-MING
( Department of Physics, The Chinese University of Hong Kong, New Territories, Hong Kong)
(Received 2 July 1997)

ABSTRACT

The cellular automaton models for one-dimensional traffic flow problems are considered. Starting

with random delay, results are in good agreement with the simulation results.

PACC: 0550; 0520; 6470

* Project supported by the National Climbing Program and the National Natural Science Foundation of China.



