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Variable Speed Limit Control of Expressway Under
Snow and Ice Weather

SUN Haoran, LIU MingHao, JIANG Zhiwei, YANG Panpan
(School of Electronics and Control Engineering, Chang’an University, Xi’an 710064, China)

Abstract; In order to availably guarantee the driving safety and efficiency of expressway under snow and ice weather, a variable speed limit
control strategy based on particle swarm optimization algorithm was proposed on the basis of the safety speed limit model and traffic flow pre-
diction model. Firstly, by analyzing the vehicle braking performance and traffic flow evolution law under snow and ice weather, the highway
safety speed limit model and traffic flow prediction model suitable for snow and ice weather were proposed. Secondly, the optimization objective
function of traffic efficiency and traffic safety was designed, and the constraint conditions were given considering the actual traffic demand. Fi-
nally, based on the traffic flow prediction model and particle swarm optimization algorithm, the variable speed limit value was solved, and the
cellular automata traffic flow model was used to compare the control effect of the proposed variable speed limit strategy with the fixed speed
limit strategy and the segmented safety speed limit strategy. The simulation results show that compared with the fixed speed limiting strategy.,
the variable speed limiting control method can reduce the total time spend, total time delay and exposed time to collision. Compared with the
segmented safety speed limiting strategy, the variable speed limiting control method can effectively reduce the standard deviation of vehicle
speed in the controlled section. and the total time delay and exposed time to collision are also reduced, which validates the effectiveness of the
proposed variable speed limiting control strategy.
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