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Integrated Scheduling Method of Timetable and Rolling Stock
Assignment Scheme Considering Long and Short Routing

JIN Bo, GUO Youxing, WANG Qingyuan, SUN Pengfei, FENG Xiaoyun

(School of Electrical Engineering, Southwest Jiaotong University, Chengdu Sichuan 611756, China)

Abstract: In order to reduce the difficulty of long and short routing operation plan of urban rail transit on the
timetable and rolling stock assignment scheme scheduling and improve the service for unbalanced passenger
demand, this paper proposes a collaborative optimization method of timetable and rolling stock assignment
scheme for urban rail transit considering the long and short routing. Firstly, for the long and short routing
operation plan, taking improving the service quality of timetable and reducing the operation cost of rolling stock
as the bi-objective, by optimizing the headways, the relationship between rolling stocks and the sequences of
long and short routing, constraints combined the relationship between timetable and rolling stock assignment
scheme are designed and a collaborative optimization model of the two is built. Then, combining the
characteristics of the model, the auxiliary variables are introduced to reconstruct the model into a mixed integer
linear programming (MILP) model, so as to realize the effective solution of the model. Finally, the validity of
the method is verified based on the actual operation data of Guangzhou Metro line 2. Results show that
compared with the original scheme, the optimized scheme can reduce the number of rolling stock storage by
about 4.65% and the value of total headway deviation by about 94.80%. In the long time complex traffic
schedule, the optimized method can achieve collaborative scheduling while ensure the efficiency of timetable and
rolling stock usage, which effectively reduce the difficulty of train operation scheme scheduling under unbalanced

passenger demand.

Key words: Urban rail transit; Long and short routing; Train operation scheme; Scheme scheduling;

Collaborative optimization; Mixed integer linear programming
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