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Energy-Saving Operation Optimization of High-Speed Trains
Using Firefly Algorithm

MA Xiaona, ZHU Aihong, DUAN Yugiong

(School of Automation and Electrical Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract; Intelligent algorithms can be used to optimize train operation curve to achieve energy saving and
consumption reduction. Train consumption was taken as the objective function, and the optimization model
was established with the speed limit, time and distance as the constraints. The simulation experiment was car-
ried out based on the CRH; electric multiple units running on a certain train line from the Wuhan to Guangzhou
stations. The firefly algorithm was used to search for a set of train operating speed conversion sequences with
the lowest energy consumption. The simulation results showed that the energy consumption index of the train
was reduced by 14. 33% , and the parking accuracy and on-time arrival requirements were met.
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Fig. 2 Firefly algorithm iteration diagram Fig. 3 Differential evolution algorithm iteration diagram
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curve before optimization
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curve after optimization
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