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Joint Optimization of Metro Passenger-Freight Cotransportation and
Timetable Under Train-Dedicated Mode

Di Zhen, Zuo Hangqi, Luo Jun
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Abstract: [Objective]In order to study the joint optimization problem of metro passenger-freight cotransporta-
tion and timetable under the train-dedicated mode, the relationships between trains, demands and potential space-
time trajectories are reconstructed and an integer linear programming model is formulated instead of the tradition-
al nonlinear programming model. [Method] The objective function of this model includes the number of freight
trains in use, the waiting time of passenger demand as well as the detention time of freight demand. The restric-
tion conditions to be met mainly include the flow balance constraints of passenger and freight demands, the ca-
pacity constraints of passenger and freight trains, the longest waiting time constraint of passenger demand and
the longest detention time constraint of freight demand. By relaxing the integer-type variables of passenger and
freight flows, the primal model could be equitably transformed into a mixed integer programming model, which
can improve the solving efficiency of the model. Taking the original Batong Line of Beijing Metro as the back-

ground information, a series of numerical examples were designed and then solved by commercial solver Guro-
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bi. [Result] The experimental results show that Gurobi can solve the relaxation model faster than the primal

model; and compared with the original timetable, the optimized timetable can reduce the generalized cost. [ Con-

clusion ] The proposed method can not only meet the needs of subway passenger and freight cotransportation in

the split mode, but also effectively control the influence of metro freight on passenger demand under this mode.
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Fig. 1 Schematic diagram of passenger and freight train
schedule arrangement for subway under split mode
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Fig. 5 Diagram of dynamic utilization of passenger and freight trains in Example Il
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Fig. 6 Change of passengers and freights at stations in Example Il
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Fig. 7 Change of passengers and freights at stations in Example Il after increasing the penalty coefficient of demands
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