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Joint optimization for rolling stock circulation plan based on flexible train
composition mode and robust passenger flow control strategy on urban
rail transit lines

ZHOU Hou-sheng', QI Jian-guo', YANG Li-xing't, SHI Jun-gang®?, GONG Cong-cong"

(1. State Key Laboratory of Rail Traffic Control and Safety, Beijing Jiaotong University, Beijing 100044, China;
2. College of Transportation and Logistics, East China Jiaotong University, Nanchang 330013, China)

Abstract: A two stage stochastic programming model of the rolling stock circulation plan based on flexible train
composition mode and the robust passenger flow control strategy is proposed to satisfy the dynamic, non-equilibrium
and stochastic passenger demands. The first stage is the optimization model of the train composition assignment and
rolling stock circulation plan, and the objective is to minimize the operating costs of the urban metro system. The
second stage is the optimization model of the robust passenger flow control strategy on all the stations of the urban rail
transit line, to minimize the total passenger waiting time. The original model is reformulated as a mixed-integer linear
programming model through some linearization methods, which can be directly solved by some optimization softwares
(e.g., CPLEX/GUROBI). The numeral experiments demonstrate that the flexible train composition mode can reduce
the operating costs by 30.2 % with only 0.5 % increase of the total passenger waiting time, which shows that the flexible
train composition mode can reasonably reduce the operating costs while meeting the passenger demands. In addition,
the robust passenger flow control strategy can avoid the conservative optimization results, which can be adapted to the
stochastic passenger demands in the actual operation environment.

Keywords: urban rail transit; flexible train composition mode; rolling stock circulation plan; robust passenger flow

control strategy; stochastic passenger demand; two stage stochastic programming
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