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One Dimensional Cellular Automaton Model of Traffic
Flow Based on Car Following Idea

DONG Liyun, XUE Yu, DAI Shi gian
(Shanghai Institute of Applied Mathem atics and Mechanics, Shanghai
University, Shanghai 200072, PR China)

Abstract: An improved one dimensional CA tra ic model was proposed to desaribe the hi hway tra—
ic under the periodic boundary conditions. This model was based on the idea o the car ollowin

model, which claims that the motion o a vehicle at one time step depends on both the its headway
and the synchronous motion o the ront vehicle, thus includin indirectly the in luence o its sub-
nei hborin vehide. In addition, the so_called sa ety distance was introduced to consider the deceler-
ation behavior o vehicles and the stochastic actor was taken into account by introducin the deceler-
ation probability. Meanwhile, the conditional deceleration in the model ives a better description o
the phenomena observed on hi hways. Itis ound that there exists the metastability and hysteresis e —
ect o tra ic low inthe nei hborhood o aitical density under di erent initial conditions. Since this
model ives a reasonable depiction o the motion o a sin le vehide, itis easy to be extended to the

case o tra ic low under the control o tra icli hts in cities.

Key words: cellular automaton ( CA); tra ic model; metastability; hysteresis phenomenon; car-

ollowin model



