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Stackelberg game optimization scheduling strategy for aggregated electric vehicles considering
customer satisfaction and the road network

ZHANG Meixia, WANG Xiaoqing, YANG Xiu, ZHANG An, FU Yulin
(College of Electrical Engineering, Shanghai University of Electric Power, Shanghai 200090, China)

Abstract: Traditional centralized optimization methods for electric vehicles (EVs) are faced with problems such as
scheduling difficulty, a large amount of computation and lack of real data support in practical application, and they cannot
accurately reveal the interaction behavior among various entities. Therefore, a Stackelberg game optimization scheduling
strategy for aggregated EVs considering user satisfaction and the road network is proposed. First, it simulates user travel
behavior based on real travel data and road network data. Second, the load aggregator (LA) integrates EV load resources
to cluster EVs with similar travel characteristics. In the two-level Stackelberg game model, the LA is the leader of the
upper level, and the clustered EV subgroups are the followers of the lower level. Considering the different consumption
preferences of EV users, Nash equilibrium is achieved by optimizing the pricing strategy of the LA, the output plan of
new energy and energy storage systems, and the charging and discharging strategies of EV clusters. The solution is
achieved by an improved genetic algorithm. Finally, simulation is used to verify that the proposed model can effectively
improve revenue of the LA and consumer surplus of EV users, increase consumption of new energy, and provide
differentiated services for users with different consumption preferences.
This work is supported by the National Natural Science Foundation of China (No. 51725701).
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Fig. 1 System framework diagram
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Fig. 2 Road network nodes and topology diagram
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Table 2 Classification information of EV clusters
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Table 4 Optimal scheduling results for different cases
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