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Coordinated scheduling of multi-line transfers at bus stops
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Abstract; During the operation of urban public transportation, when there is a large demand for mutual transfer between multiple
lines at the same station, the conventional scheduling method cannot meet this demand. Therefore, this study proposes to control the
dwell time of public transportation vehicles at transfer stations. The main approach is to extend the dwell time of first arriving
vehicles at the transfer station, so that first arriving vehicles can wait for vehicles with transfer relationships at the transfer station.
This makes it possible for non—-simultaneously arriving vehicles to enable multi-line passengers to transfer. Firstly, the optimization
goal is to minimize the average travel time of passengers. Considering the constraints of departure intervals and dwell time, a
nonlinear programming model is proposed to optimize the departure frequency of multi—line buses and the stop time at transfer
stations. Secondly, a step—by-—step optimization algorithm is designed. When the combinations of departure intervals are different,
the feasible solution structures are inconsistent. Therefore, the feasible solution set is firstly generated under the condition of
satisfying the constraints. Then, based on the different combinations of departure intervals, the solution set is divided into multiple
subsets. And neighborhood search algorithms are used to search each subset separately to avoid repeated judgments on the feasible
solution structure during the search process. Finally, the validity of the model and algorithm is verified based on a numerical
example. The results show that, compared with the conventional scheduling strategy, the scheduling strategy proposed in this study
can reduce the average travel time of passengers by 11.23%.
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Tab. 1 Distance between stations of line 1
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Tab. 2 Distance between stations of line 2
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Tab. 3 OD distribution of line 1
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Tab. 4 OD distribution of line 2
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Tab. 5 Parameter setting table
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Tab. 6 Results comparison table
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