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Design method for energy-efficient train operation based on the fast neighborhood search using numerical models
with low and high fidelity
Xuanlang Meng*, Wataru Ohnishi, Takafumi Koseki (The University of Tokyo)

With new technologies like Automatic Train Operation introduced, many advanced optimization methods have been proposed

to search for energy-saving operation methods. However, it has often been difficult to obtain practically satisfactory results while

keeping the computation time within an acceptable range. In this paper, we propose an operation design method that uses two

numerical train operation simulation models with different fidelity and computation cost, and uses a good operation method based

on experience as the initial condition, and performs neighborhood search efficiently to improve energy-saving performance.
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Energy [kWh] | Stop Position Error [m] | Stop Time Error [s] | Computational Time [s]
DP (initial) 54214 -0.70 0 30
DP (fine) 5.2378 -0.32 1.00 278
Final 5.2333 -0.01 0.58 105
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Range of adjustable jerk [m/s%] | Objective function value | Computational time [s]
0.4-0.6 5.7549 70.2
0.2-0.8 5.6281 759
0.1-0.9 5.7071 77.4
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Range of adjustable jerk [m/s3] | Objective function value | Computational time [s]
0.4-0.6 5.7549 70.2
0.2-0.8 5.5821 1414
0.1-0.9 5.5494 212.5
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