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Abstract; With the development of urban and rural economy, the passenger transport demand between city
and countryside is increasing. In order to improve the operational efficiency and meet the growing demand of
urban and rural passenger transport ( U&RPT) , the transfer between urban and rural passenger transport lines
is studied, which is contribute to the development of U&RPT integration, and realize the effective “no
waiting” transfer between urban and rural lines. According to the function and layout of urban and rural
passenger transport interchange hubs as well as the size of the city, the effective transfer route and effective
transfer site are defined respectively, and the transfer form of U&RPT is analyzed, which is divided into
urban edge synchronous transfer and urban internal synchronous transfer. Considering the passengers’ choice
of transfer route and taking the departure interval and time as constraints, the two-layer optimization model is

established to realize the synchronous transfer of U&RPT by optimizing the vehicle arrival time on the line.
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The upper optimization goal of the model is that the passenger has the shortest travel time on the transfer

path, and the lower optimization goal is that the vehicle has the most encounters at the effective transfer site.

The two-layer optimization model is divided into different modules and it is solved with corresponding heuristic

algorithm, and the vehicle departure time of the line is obtained based on synchronous transfer. Finally, the

case study of the urban edge and internal transfers is conducted to verify the model and the algorithm process.

The result shows that the proposed model and the algorithm can obtain the optimal solution of departure time

of U&RPT, and realize the synchronous transfer between urban and rural passenger lines.

Key words: traffic engineering; bi-level optimization model; heuristic algorithm; urban public transport;

synchronous transfer
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Fig. 1 Schematic diagram of urban public transport

and rural passenger transfer
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Fig.2 Schematic diagram of effective
transfer path
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Fig. 3 Flowchart of algorithm
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Fig. 4 Transfer network in edge transfer form
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Tab.3 Synchronous module result
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Fig. 5 Transfer network in internal transfer form
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