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Rescheduling subway trains by a discrete event model considering

service balance performance

Xiaoming Xu?, Keping Li®?, Lixing Yang®*
“State Key Laboratory of Rail Traffic Control and Safety, Beijing Jiaotong University, Beijing 100044, China

® Beijing Laboratory of Urban Rail Transit, Beijing Jiaotong University, Beijing100044, China

Abstract

Considering an incident on a track of a double-track subway4line, this paper formulates an optimization
model to find near-optimal rescheduled timetables with the least total*delay time compared to the original
one, in which crossover tracks connecting two parallel subway lines are particularly taken into consideration
for balancing the service quality under emergent situations. On the basis of a discrete event model where the
train position state transitions are characterized @s a series of discrete events, an efficient train rescheduling
strategy (ETRS) is developed for solving the proposed model, in which a well-developed capacity check
algorithm is particularly integrated to prevent, the'potential deadlocks. By using the infrastructure data
of Beijing Yizhuang subway line of China, numerical case studies are implemented to demonstrate the
effectiveness and efficiency of thesproposed model and algorithm.
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1 Introduction

1.1 Motivation

It is widely recognized that subway traffic is an ideal transport mode to relieve the traffic pressure in the
large cities"due to,its’inherent features of high-capacity, low-energy consumption and safety. In the real-world
applications, however, a variety of factors might lead to the reduction of link capacities owing to the complicate
traffic emvironment, such as the rail deformation, locomotive default and signal system failure. When an incident
occurs, the current train timetable will probably be ineffective, and an efficient and rapid rescheduling method
is expectedly developed to recover the subway traffic.

To the best of our knowledge, the existing subway system usually consists of two parallel tracks (main tracks)
for services in different directions and a number of crossover tracks connecting two main tracks. Without the

incident, trains are required to traverse on main tracks according to the pre-specified train schedule, while under
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