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Optimization of Urban Rail Transit Operation Plan during the
Entry Period of Large-Scale Events
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Abstract: To alleviate platform congestion caused by a large number of passengers exiting metro stations near event venues
before the start of large-scale events, this study proposes a method that staggers the arrival times of trains in both directions
and incorporates a skip-stop strategy. A mathematical optimization model is developed to minimize the platform dwell time of
outbound passengers, the risk of crowding on the platform, and the number of skip-stop operations. Furthermore, an iterated
local search algorithm is designed, taking into account the characteristics of passenger flow and the metro timetable during
large-scale events. The algorithm explores feasible neighboring solutions in two ways: by adjusting train running and stopping
times, and by modifying stop plans. Using data from a major event in Nanchang as a case study, the effectiveness of the model
and algorithm is validated. The results show that the proposed iterated local search algorithm can quickly obtain high-quality
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solutions. After optimization, the maximum number of passengers on the platform decreased from 2,951 to 1,006, the average
platform exit time for passengers was reduced by 94.7 seconds, and the platform crowding risk was reduced by 94%. The

strategies of staggering train arrivals and implementing skip-stops can effectively reduce passenger exit times and alleviate

congestion at stations near event venues before large-scale events begin.

Keywords: metro; operation plan optimization; congestion; iterated local search; large scale event
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Figure 7 Happening location of large special event
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