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Cross-regional demand-responsive bus dynamic scheduling

optimization based on modular vehicles

ZHANG Ailin, JIA Shunping”

(School of Traffic and Transportation, Beijing Jiaotong University, Beijing 100044, China)

Abstract : To address the issue of low load factors associaated with conventional demand-responsive buses with fixed
capacity, this study introduces a modular vehicle system and proposes a cross-regional demand-responsive bus dynamic
scheduling optimization method based on modular vehicles. An objective function is established to minimize travel and
operational costs for passengers and enterprises, respectively. The concept of coupling stations is introduced, and a
dynamic fleet formation model considering coupling stations is designed, which allows for fleet reorganization and
passenger transfer across two routes. Using the Big-M method, the model is linearized into a mixed-integer linear
programming (MILP) problem for solutions, and the model is validated through a case study of two commuting routes
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from Jiukeshu to Wangfujing in Beijing. The experimental results show that compared to the introduction of conventional

demand-responsive buses with fixed capacity, the introduction of modular buses effectively increases vehicle load factors,
reduces operational costs for enterprises, and slightly reduces passenger travel costs. This indicates that the introduction
of modular bus systems in urban commuting scenarios can provide a more flexible and efficient operational model for
passenger travel and enterprise operations.

Key words : urban transportation; modular bus system; mixed-integer nonlinear programming; demand-responsive bus
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Table 1  Notation for the model
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Table 2  Different costs on each line
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Table 3 Cost comparison between customized and modular bus systems
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Table 4 Cost comparison between scenarios with coupling stations and without coupling stations
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