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Optimization of Highway Emergency Lane Control Based on Kriging Genetic
Algorithm

Abstract

Abstract: To address the issue of how to effectively improve the highway operational efficiency and
reduce the safety risks under different traffic flow conditions, this study proposed a genetic algorithm
based on Kriging agent model is proposed to optimize the emergency lane control strategy. A
mathematical optimization model is designed by combining the spatial and temporal characteristics of
the emergency lane opening strategy. By introducing Kriging agent model, combining the genetic
algorithm to build the optimization framework, and using simulation software to obtain data to train the
agent model, the problem of minimizing the total travel time and the total exposed time-to-collision with
both time and space constraints is solved. The change frequency of the emergency lane control at time
and space dimension is constrained. The effect of the change of weights for efficiency and safety
indicators in the objective function on the optimization results. Comparison in experiments show that the
proposed optimization method reduces the total travel time of the road network by 14.9% and the total
time exposed time-to-collision by 44.2%.
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