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Design and Implementation of Intelligent Harvesting System Based on Space—Ground-Air
Integrated Architecture
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[Abstract] Addressing the long—standing issues of high labor dependency, low operational efficiency, and high
fruit damage rates in the harvesting process of southern specialty fruit trees, this paper takes lychee harvesting as
the research object and constructs an intelligent harvesting system based on an integrated air—ground—space
architecture. The system, with drone aerial perception, cloud—based intelligent decision—making, and ground
harvesting robot collaborative operations as its core, achieves intelligence and automation in the fruit harvesting
process by constructing an orchard global perception model and a closed—loop control mechanism for
harvesting tasks. The article elaborates on the overall system structure, workflow, control and decision—making
logic, as well as the system's implementation effects. The research results show that the system can effectively
adapt to complex orchard environments, significantly improving harvesting efficiency while ensuring fruit
quality, providing a feasible technical solution for the intelligent upgrade of the harvesting process of specialty
fruits and vegetables.
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