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Research on multi vehicle transport with hybrid scheduling for urban-rural
integrated passenger and freight transportation

LIANG Shidong , LI Yujia, HE Shengxue

(Business School, University of Shanghai for Science & Technology, Shanghai 200093, China)

Abstract ; The density of passenger travel demand in rural areas is low, and passenger buses cannot fully utilize their capacity, even
resulting in empty loads during off peak periods. Combining passenger and freight transportation to form multi vehicle buses with
different passenger to freight ratios can effectively utilize idle capacity. A multi vehicle bus hybrid scheduling model based on super
spatiotemporal network was proposed, and 3M ( Mixed creation, Mutation and Mature operators) evolutionary algorithm was
designed. Conducted a case study using transportation data from Porto Alegre, Rio Grande do Sul, and conducted sensitivity
analysis to explore the impact of different vehicle types, depreciation cost coefficients, and population sizes on total costs and fleet
size. The results indicated that when the vehicle model leans towards passengers or goods, the total cost remains at a relatively low
level. Further analysis revealed that the overall fleet size decreases when the vehicle model leans towards goods. The combination of
passenger and freight transportation effectively improves vehicle utilization while reducing operating costs by nearly 21.93%.

Key words: demand-responsive transport; super spatiotemporal network; evolution algorithm; mixed fleet scheduling
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Fig. 1 Super spatial-temporal network for multi vehicle scheduling
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