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Abstract: To address the core challenges of inefficient pest and disease control and extensive water resource management
prevalent in modern agriculture, this paper proposes and designs a comprehensive, full-chain digital decision-making system
for smart agriculture, powered by multimodal large models. First, at the data acquisition layer, an "integrated
space-air-ground" multidimensional sensing framework is established to enable panoramic monitoring of the farmland
environment and crop physiological states. Second, at the central decision-making hub, a novel approach is introduced that
combines localized large language models with Retrieval-Augmented Generation (RAG) technology; by integrating
authoritative agricultural knowledge bases, this approach effectively eliminates the "knowledge hallucinations" often
associated with general-purpose Al, thereby achieving a logical leap from vague Q&A interactions to precise, standardized
agricultural prescriptions. Finally, at the execution and application layer, a hardware-software integrated
"sensing-computing-control" physical closed loop is designed based on a cloud-edge-end collaborative mechanism;
furthermore, a dual-terminal management mode—facilitating seamless coordination between a central PC control console
and mobile mini-programs—is planned alongside a blockchain-based quality traceability chain. This solution streamlines the

entire workflow—from foundational data collection and intelligent decision-making to terminal control and business
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monetization—providing a systematic top-level design blueprint for resolving the long-standing disconnect between sensing
and decision-making in traditional agriculture, while offering a scientific theoretical framework and application paradigm to
drive the development of new-quality productive forces and digital transformation within the agricultural sector.
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Fig. 1 Full-link digital decision-making system architecture diagram
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