AHEAIFE TR - 5 03% - 5504 #1 - 2026 £ 04 A DOI: https://doi.org/10.12349/tie.v3i4.10079

Research on Al Optimization Strategy for Tourism Buses
Facing Holiday Passenger Flow Fluctuations
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Abstract

During holiday periods, tourist bus systems face a prominent contradiction between highly uneven spatiotemporal passenger flow
distribution and rigid capacity allocation. Traditional scheduling approaches, which rely on historical experience and static timetables,
struggle to respond to pulse-like demand fluctuations, resulting in reduced service capacity and lower passenger satisfaction. To
enhance the system’s adaptability to extreme passenger flows, this study develops an Al-enhanced framework integrating multi-
source data perception, deep learning-based forecasting, and reinforcement learning-driven scheduling. On this basis, a multi-agent
reinforcement learning mechanism is introduced to optimize departure intervals and vehicle allocation at a minute-level granularity,
thereby forming a closed-loop, flexible scheduling decision engine. Meanwhile, a human—machine collaborative interaction
architecture is designed to incorporate dispatcher expertise with algorithmic recommendations, improving system robustness
and operational feasibility. Experimental results demonstrate that the proposed approach significantly enhances capacity-demand
matching and operational stability during peak periods, providing a feasible pathway for the intelligent transformation of smart public
transport systems under complex holiday scenarios.
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