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Robustness measures in train schedules
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In railways, trains are operated based on the schedules determined and distributed in advance. Accidents and troubles,
however, sometimes prevent the trains from being operated punctually. In this paper, we introduce a notion of robustness of
train operation schedules as a serviceability measure indicating how the schedules can be stable even when they are
unexpectedly disrupted.  Then, we propose a method to evaluate robustness of a given train schedule using Monte Carlo
simulation and show the results of several experiments we conducted focusing on the influence of margins in train running

times and dwell times on the robustness measures..
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Fig. 1 : Original train schedule
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