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Spatio-temporal forecasting modeling for running status of
charging facilities in highway charging network
CHEN Lixing',HAN Xiaoxin',JI Zhenya®, WANG Qi
(1. School of Electrical & Information Engineering,Jiangsu University of Technology,Changzhou 213001, China;

2. School of Electrical and Automation Engineering,Nanjing Normal University, Nanjing 210023, China)
Abstract: Accurate spatio-temporal forecasting modeling for RSCF(Running Status of Charging Facilities) in
highway charging network is the basis of reservation charging optimization. Considering that the driving
speed of EV(Electric Vehicle) is close to that of traditional vehicle,based on the actual driving speed data
of traditional vehicle,a spatio-temporal forecasting modeling method for RSCF in highway charging network
is proposed. On the one hand,the rolling forecasting for EV driving speed is carried out by using the grey
relational analysis method, cointegration-autoregressive moving average method and wavelet neural network
method. On the other hand, based on the forecasting and observed values, the spatio-temporal forecasting
for RSCF in highway charging network is realized by using Monte Carlo method, Freudian method and
queuing algorithm. The results of case study show that the spatio-temporal forecasting results for RSCF in
highway charging network obtained by the proposed method are more accurate,which can meet the optimiza-
tion requirements of reservation charging of EV.

Key words: highway charging network; electric vehicles; running status of charging facilities ; spatio-temporal

forecasting; queuing algorithm ;modeling
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Fig.A1 Topological structure of wavelet neural network
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Fig.A2 Flowchart of rolling forecasting electric vehicle travelling speed
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Fig.A3 Spatio-temporal forecasting flowchart of charging facility running status for charging network
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Fig.A4 Predicted values of electric vehicle travelling speed under different time steps and observed values
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Fig.A5 Spatio-temporal predicted values and observed values of charging facility operation state in charging stations
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