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Abstract

In this paper, a mathematical model of Demand Responsive Transit system is proposed consider-
ing the intensive passenger demand in large-scale public transport network, to effectively im-
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prove the service quality and accessibility of urban transit system. The design logic of this method
is to guide passengers to the nearest bus station, and dispatch buses reasonably to transport pas-
sengers to the connected station of the major transit system. Therefore, this paper proposes a
multi-objective mixed integer linear programming model, which aims to design the bus routes
that can minimize the difference between passenger walking distance, bus traveling time, and the
difference between the passenger preference time window and vehicle arrival time window. For
this mixed integer programming model, a three-stage hybrid heuristic algorithm based on ant-colony
algorithm framework is proposed. Finally, a specific case applied to the real road network is in-
troduced to analyze the effectiveness of the proposed model and algorithm in this research.
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Figure 1. Design of operation mechanism of demand response bus system
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Figure 2. Demand response bus design scenario
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Figure 3. Three-stage hybrid heuristic algorithm flow design
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Table 1. Passenger travel demand information table
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Continued
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Figure 4. Schematic diagram of bus stops and demand points
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Table 2. Passenger demand distribution results
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Table 3. Demand response bus route and timetable information
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