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Energy-saving Optimization of Multi-interstation High-speed
Train with Mixed Integer Linear Programming

JIN Bo, SUN Pengfei, WANG Qingyuan, FENG Xiaoyun
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Abstract: Nowadays, huge energy consumption has become a big challenge to the development of high-speed
railway system, thus entailing the importance of energy-saving optimization. Considering both optimal train
control and timetabling, this paper mainly discussesed an energy-efficient train timetabling and its
corresponding control strategy under the total travel time limit. First a nonlinear continuous model was given to
describe both the energy-efficient train control and the train timetabling, based on the train motion state
equation and under scheduled stop constrains. Then by discretizing and linearizing, the former model was
reformulated into a mixed integer linear programming (MILP) model, which was solved by Cplex. Case studies
of high-speed train were given to demonstrate the performance of this approach. The result shows that total
train energy consumption can be further reduced by constructing the train timetabling that allows optimal train
control most effectively. The total energy consumption can be reduced by 1 03% without changing the total
travel time.
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