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A game-based lane-changing cooperation strategy

supported by connected vehicle
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Abstract

Interactive cooperative driving is a promising approach to improve the safety and efficiency of vehicle lane-
changing. Reliable human-machine cooperation ( HMC) mechanism is the key to its effective operation. Based on
the idea of game equilibrium, a game-based cooperation strategy for vehicle lane-changing under connected environ-
ment is proposed. On the basis of capturing and analyzing the behavior characteristics and driving expectations of
drivers with different lane changing types, the vehicle lane-changing cooperative game model is established, and
the optimal cooperative scheme is obtained by solving the Nash equilibrium of the model. In particular, an evalua-
tion method for standardization of lane-changing payoff variables is designed, and a cooperative incentive related to
lane change pressure is introduced to construct the payoff function in the mandatory lane-changing. Then, the mod-
el is calibrated and tested based on the actual traffic data. The test result shows that the average absolute error of
the model is less than 10% , which has good accuracy and reliability. Finally, traffic simulations are carried out on
the road section in the presence/absence of the lane-changing cooperation strategy. The result indicates that the
proposed game lane-changing cooperation strategy can effectively improve the efficiency of lane-changing for vehi-
cles, and increase the traffic capacity of the road section.

Key words: human-machine cooperation ( HMC) mechanism, lane-changing cooperation, game model, in-

centive of cooperation, lane-changing efficiency



