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Emergency vehicle travel time based on cellular automaton model

ZHAO Han-tao, MA Guo-sheng, MAO Hong-yan
(School of Automotive Engineering, Harbin Institute of Technology, Weihai 264209, Shandong. China)

Abstract: To determine emergency vehicle travel time under random traffic conditions, this paper
proposed a calculation method, in which vehicle travel was simulated to calculate its travel time in
stochastic traffic conditions. Based on the analysis of travel characteristics of mixed traffic flow
with emergency vehicles, MATLAB was used to conduct numerical simulation to produce
emergency vehicle travel time in different traffic density and the results were compared with
present calculation method, a two-lane traffic flow cellular automaton model was established with
modified lane-changing rules and speed-updating rules. The simulation results indicate that
emergency vehicle only interfere the traffic flow around it but has no effect on total traffic flow,
and the priority for emergency vehicle travel has good effect in the density of 0. 12 to 0. 36. When
the density is less than or equal to 0. 08, or greater than or equal to 0. 24, emergency vehicle
travel time increases nearly in direct proportion with the increase of travel distance, and the

greater the density is, the greater the growth slope becomes. The study found that the existing
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distance-travel time function applys to traffic conditions with low and high density, but lose

utility in range of 0. 12 to 0. 2. 5 figs, 16 refs.

Key words: traffic engineering; traffic flow; cellular automaton; emergency vehicle; travel time
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Fig. 1 Space-time of two-lane traffic flow under different density conditions
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Fig. 2 Fundamental diagram of two-lane traffic flow
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