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Abstract ; Persistent inefficiencies, rising labor costs, and frequent handover errors in cigarette logistics are ad-
dressed through an intelligent single-operator vehicle delivery model. Delivery vehicles are retrofitted with in-
telligent stereo warehouses, industrial robots, and automated lift platforms, while an integrated management
platform is developed to enable dynamic route optimization, real-time status monitoring, and electronic proof
of delivery(e-POD), thus creating a closed-loop perception-decision-execution-evolution workflow. Cost-bene-
fit analysis indicates a payback period of roughly 2. 8 years, demonstrating significant economic benefits,
Quantitative verification of error control shows the annual error rate per vehicle dropping from 0. 350 to 0. 063
with the implementation of intelligent retrofit, markedly reducing error-related expenses. The proposed model
surpasses conventional delivery methods, improves the operational efficiency and error management level of
cigarette logistics, and provides a reliable theoretical foundation and a scalable technical roadmap for the intel-
ligent transformation and upgrading of cigarette logistics.
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