31 7 Vol. 31 No.7
2014 7 Journal of Highway and Transportation Research and Development Jul. 2014
doi: 10.3969/j. issn. 1002 - 0268. 2014. 07. 019
1 2 1
(L 510225; 2. 510640)
(cellular Automata CA) o Bierley
CA
o As k a
X-i o Ak a
. Q-p
; CA ; ; ;
1 U495 U491.2765 T A 1 1002 - 0268 (2014) 07 -0115 -06

Cellular Automata Model of Traffic Flow Combined with Improved Car - following Model
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2. School of Civil Engineering and Transportation South China University of Technology Guangzhou Guangdong 510640 China)

Abstract: In order to better analyze operation rules of traffic flow to promote traffic control and optimization
effectively a cellular automata (CA) model of traffic flow is proposed combining with improved car-following
model. First based on comprehensive analysis of characteristics of proportional-to-velocity and reciprocal—-
spacing model and the Bierley model the carHfollowing model is improved accordingly. Then the CA model
established later updated the states of vehicles and the whole lane in parallel combining with discretized
accelerations of cars which calculated by the improved carHollowing model. Through simulations a series of
fundamental diagrams and diagrams of space-time state of X —¢ are obtained considering of different values of
sensitivity coefficient A of speed difference sensitivity coefficient k of vehicle spacing and parameter o of safe
distance. The result of simulation shows that the shape of curves will change greatly because of different
values of A and & while it will not change much for changes of the parameter «. Model simulation
reproduced the dynamic evolutionary process of traffic flow state. It proved experimentally that the curves of

the

such as instability blocking evolution

Q —p obtained from simulations is consistent with actual traffic flow. The last but not the least

simulations show that some nonlinear phenomenon of traffic flow
stop-and—go can be reproduced by the model.
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