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Table 1 Optimal planning results of charging stations
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’ Wit/ f WK /min AR /JIE WA /TR WK /JEE A /T
GS, 108.94690,34.22526 42 5.26 58.33 56.2 22.54 6.63
CS, 108.953 54,34.26000 41 7.47 66.17 55.1 17.62 9.28
CS, 108.91276,34.24012 21 5.32 46.01 33.1 8.66 3.22
CS, 108.99559,34.269 80 19 7.57 49.37 30.9 12.94 4.19
CS; 108.98357,34.21341 20 4.96 51.61 32.0 10.62 2.83
CSq 108.91253,34.21722 18 7.00 32.58 29.8 5.73 3.64
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Electric taxi charging station planning based on GPS trajectory mining
SU Su',LI Yujing',JTA Zerui',YANG Jin>, XIA Mingchao', CHEN Qifang'
(1. School of Electrical Engineering,Beijing Jiaotong University, Beijing 100044, China;

2. Jincheng Power Supply Company of State Grid Shanxi Electric Power Company,Jincheng 048000, China)
Abstract: Aiming at the shortages of the existing charging stations’ planning and layout that can not fully
consider the dynamic charging demand distribution of electric vehicles and the charging queue problem of
users, an electric taxi charging station planning method based on GPS (Global Position System) trajectory
mining is proposed. By preprocessing the taxis’ GPS trajectory data and urban traffic situation data,the OD
(Origin Destination) distribution characteristics of urban residents’ taxi demand are mined. The charging
simulation algorithm of electric taxis is designed to simulate the order behavior,driving behavior and char-
ging behavior of electric taxis in the actual scenes,and the space-time distribution prediction model of elec-
tric taxis’ charging demand is established. On this basis,the planning model of charging stations is estab-
lished by comprehensively considering the construction and operation cost of charging stations, the arrival
time cost and charging waiting time cost of electric taxis’. The effectiveness of the proposed planning model
is verified by a practical example,and the sensitivity of parameters such as the construction cost coefficient
of charging stations, the time cost conversion coefficient of electric taxis and the weight coefficient to the
planning results is further analyzed. The results show that the OD distribution of residents’ taxi demand
determines the space-time distribution of electric taxis’ charging demand. In the planning of charging sta-
tions, the number of chargers is greatly affected by the change in the number of charging stations,and the
change of electric taxis’ time cost has a relatively obvious impact on the total cost.

Key words:electric taxis;charging stations; GPS;trajectory mining;charging demand;planning
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