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Research on Speed Curve Optimization of Urban Rail Trains
Based on SSO Algorithm
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Abstract; Urban rail trains play an increasingly important role in urban traffic, and their running
performance is directly related to the running efficiency and service quality of the whole rail transit
system. The speed curve of urban rail trains is one of the important factors that affect the running
performance and passenger comfort. In order to find the optimal train speed curve, improve the running
efficiency, safety and comfort of trains, and reduce the running energy consumption and stopping error,
the Sperm Swarm Optimization (SSO) algorithm was used to optimize the train speed curve. Firstly, the
dynamic model of the train was established through the force analysis. Then a multi-objective optimization
model based on weighted summation was established, which took energy saving, punctuality, stopping
accuracy, speed-limit exceedance error, and comfort as optimization objectives. Finally, the SSO
algorithm was used to solve the train speed curve optimization model, obtain the optimal solution of the
optimization model, and generate the target speed curve with better performance indicators. At the same
time, according to different operating conditions and scenarios, multiple comparative simulations were
designed to verify the universality of the algorithm. The research results showed that the SSO algorithm

had fast convergence speed and better performance, which effectively optimized the train speed curve,
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smaller stopping error, with a reduction of 57. 5% compared to that of the maximum running capacity

curve. The adaptability of the SSO algorithm to more complex line conditions was also verified by multiple

comparative simulations. The research results provide a new idea and method for the optimization of train

speed curve.

Key words; urban rail train; SSO algorithm; multi-objective optimization; train speed curve; train

running performance
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