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Abstract

Facility agriculture plays a vital role in enhancing stable agricultural product supply and resource utilization efficiency. The deep
integration of mechanization and intelligent technologies has become a key direction for equipment development. Traditional
equipment lacks capabilities in intelligent perception, operational precision, and energy consumption control, making it difficult
to meet the demands of efficient and sustainable production. To address these limitations, this study focuses on the mechanization-
intelligent integration of facility agriculture equipment. It constructs a functional framework for the equipment system, explores the
technological evolution paths of power equipment and operational equipment, and analyzes the roles of environmental perception,
intelligent control, and data-driven decision-making in equipment applications. By examining typical scenarios such as environmental
regulation, fertilization and pesticide application, harvesting and grading, and process monitoring, the study evaluates the
comprehensive value of intelligent equipment in resource conservation, labor substitution, and quality improvement. This provides
theoretical and practical foundations for the R&D and industrial upgrading of facility agriculture equipment.
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