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Abstract: Train rescue usually leads to operational disruption in urban rail transit, resulting in
reduced transport capacity and passenger accumulation on the platform. To improve the transport
efficiency and passenger safety on the platform and realize the adaptation of transport capacity and
passenger flow demand, a collaborative optimization of stations and trains was proposed from the

perspective of system optimization. Considering such key constraints as train capacity and platform
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capacity, a collaborative optimization nonlinear programming model of train rescheduling and passenger

flow control was constructed by minimizing the total passenger waiting time, with the decision variables

including short-turnings, operating extra trains, train skip stops, and rescheduling the service
timetable. The bilevel Brute Force-Genetic Algorithm (BF—GA) was used to solve the model.

Experimental results show that, compared with postponing the timetable alone, the collaborative

optimization method can effectively reduce the total passenger waiting time by 23.42%, with waiting

time per passenger outside the station and platform lower by 18.08% and 28.72%, respectively.

Compared to train rescheduling without optimized passenger flow control, while ensuring platform

passenger safety, the proposed method can reduce total passenger waiting time by 2.32%. This

research method can provide references for urban rail train operation dispatching.

Keywords: Urban Rail Transit; Collaborative Optimization; Bilevel Solution Algorithm; Train Failure;

Train Rescheduling; Passenger Flow Control
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