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A Passenger-Oriented Optimization of Train Rescheduling Based on Mathematical Programming
Kenji Chigusa™, Takafumi Koseki, (The University of Tokyo)
Keisuke Sato, (Railway Technical Research Institute)

Abstract
Once a disruption happens in highly-frequent railway transportation, delay propagates and causes big confusion. Then,
rescheduling of train operation is conducted by train dispatchers to restore the operation to its normal status. However, it is a quite
difficult and burden task due to a complexity of the operation and an absence of a quantitative evaluation. Consequently, a
computer-aided rescheduling support system is strongly required.
In this paper, we present a Mathematical Programming approach for rescheduling, focusing on passengers’ traveling time.
Train operation and passenger flow are modeled as a Mixed Integer Programming (MIP), and we could get a suitable

rescheduling-plan, utilizing several rescheduling methods.
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Table 1. A model OD data per hour.

1 2 3 4 5 6 7
1 0 60 80 80 160 160 100
2 0 0 6 6 20 20 8
3 0 0 0 10 26 26 12
4 0 0 0 0 26 26 12
5 0 0 0 0 0 54 34
6 0 0 0 0 0 0 34
7 0 0 0 0 0 0 0
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Fig. 1. A model diagram and a delayed diagram
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Fig. 2. Acomparison of proposed and delayed diagram
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Table 2. Computation time

initial delay [sec] 120 240 360 480 600

time range [sec] 2520 3300 4260 5280 5400

no. of rescheduled 9 11 14 17 18
trains

no. of influenced 672 880 1136 1408 1440
passengers

cpu time [sec] 001 0.05 055 138.87 96.24
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