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Optimization of school bus operation plan considering differentiated time
requirements: taking Zhenhai Experimental Primary School
in Ningbo as an example

LI Jie'?, LI Xuan', ZHANG Jikang', YE Xiaofei!
( 1.Faculty of Maritime and Transportation, Ningbo University, Ningbo 315211, China;
2.Ningbo Public Security Traffic Management and Support Service Center, Ningbo 315021, China )

Abstract: In order to further upgrade the operational efficiency and service level of school bus, this paper
focused on the optimization of school bus operation plan, with consideration of differentiated arrival time
requirements of students in different grades of a primary school. A collaborative optimization model for school
bus’s dedicated routes, vehicle types, and departure intervals was constructed, with the objectives being
minimizing operating costs and students’ travel time and maximizing the number of students serviced. A genetic
algorithm combined with multi-agent simulation was designed to solve the model, with Python being employed
for its implementation. Finally, the effectiveness of the proposed model and algorithm was verified through a
case study on Zhenhai Experimental Primary School in Ningbo city.

Keywords: school bus; differentiated school arrival time requirements; operation plan optimization; multi-agent
simulation
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