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Application of golden ratio NSGA-II algorithm in multi-objective optimization of EMU trains
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Abstract: Aiming at the complex problem that the EMU (Electric Multiple Units) trains operation need to
consider punctuality, energy saving, safety and comfort, the operation time was regarded as the standard of
passenger satisfaction, and the energy consumption was seen as the standard of the railway company satisfaction.
Meanwhile, considering the influence of electrical phases in order to make the train operation more in line with
the actual situation, a multi-objective optimization model for the train operation was established, which was
constrained by safety, track characteristics and passenger comfort and so on. Then, a kind of algorithm combining
NSGA-II (Non-dominated Sorting Genetic Algorithm-I1) with golden ratio technology was proposed to solve the
problem of uneven individuals distribution in the solution space when using NSGA-1I to optimize. The tests of the
algorithms show that the golden ratio NSGA-II algorithm has better distribution and convergence than the
NSGA-II algorithm. Finally, taking CRH; of a certain section of Wuhan-Guangzhou line as a simulation case,
some simulation results are shown, which further indicate that the model and the proposed algorithm are feasible.
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Fig. 1 Force diagram of the train operation
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Fig. 3 Diagram of local optimal position of gold ratio
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