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Abstract

With the rapid development of smart cultural tourism, tourist bus systems face challenges such as highly non-stationary
spatiotemporal passenger flows, complex multi-source information coupling, and stringent real-time response requirements.
Traditional scheduling methods have shown limitations in both accuracy and flexibility. To address these issues, this study proposes
a dynamic improvement framework driven by Al large models, integrating semantic understanding, cross-modal perception, and
lightweight deployment techniques. By leveraging intent recognition, unstructured tourist demands are mapped into computable
vectors, while an edge—cloud collaborative architecture enables millisecond-level anomaly detection and minute-level strategy
regeneration. To tackle distribution shifts and computational bottlenecks, sliding-window online learning and a dual-loop feedback
mechanism are introduced to enhance model adaptability while maintaining safe scheduling boundaries. Empirical results
demonstrate that this approach significantly reduces waiting times and load fluctuations, improves system robustness, and enhances
decision interpretability, offering a viable solution for intelligent public transport scheduling in highly dynamic environments.
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