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Integrated Optimization of Community Connection Planning and
Bus Dispatching for Urban Rail Transit Considering Shared Bicycle

JIN Shuang, PANG Ming-bao
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Abstract: The rapid development of Shared bicycle has brought great changes to the urban transport system,
especially in connection planning of urban rail community. The ways of connection that travelers can choose
have been increased, and the service level of urban connection has also been greatly improved. However,
there are also many problems. First, the location and scale of the stops of shared bicycles are not unified
planning, some of the service scope of the stops overlaps, and the phenomenon of shared bicycle occupying
road is frequent. Second, the emergence of shared bicycle has a great impact on the existing routine and
commuter bus connection at the present stage, relevant departments have not made integrated adjustment on
the current situation. To solve the above problems, an integrated optimization method of setting the stops of
shared bicycles, adjusting the plan and dispatch for the connection bus lines is proposed. A bi — level
programming model of integrated connection planning and bus dispatching adjustment for bus stops with
limited options, single vehicle stops and single vehicle stops with limited capacity is established. The upper

level is the planning model that government gives due consideration to the interests of public transport
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enterprise and shared bicycle enterprise to minimize the total travelers’ generalized cost. The lower level is

the logit model for travellers to choose different connection modes. Genetic Algorithm is used to optimize the

solution. The effect is verified by the example of Ruijing Jiayuan community at Ruijing Xinyuan station of

Tianjin Metro Line 1. The result shows that the optimized generalized cost can be reduced by 15.6% , the

number of shared bicycles can be reduced by 41% , the revenue of public traffic enterprise increased by 177

yuan, the average transfer time of the commuter bus and rail transit is 4. 8 min. This method can solve the

problems of random chaotic parking of shared bicycles and bus connection dilemma, reduce the cost of

traveler connection, and enhance the convenience of travellers and improve the integrated connection service

level utmost.

Key words: urban traffic; connection planning of urban rail transit station; genetic algorithm ( GA) ; shared

bicycle; bi-level programming
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