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Abstract: With the continuous penetration of the Industry 4.0 wave and the urgent need for sustainable agricultural development,
traditional agricultural mechanization is undergoing a paradigm revolution with "smart" as its core concept. The article systematically
summarizes the connotation evolution and development drivers of smart agricultural mechanization, and deconstructs the core
technology system it relies on, namely three-dimensional perception, smart decision-making, and autonomous execution, in a
hierarchical manner. Furthermore, the depth and breadth of the application of this technology system in typical scenarios such as
large-scale farming, facility horticulture, and animal husbandry and aquaculture were summarized, and the practical bottlenecks it
faces in areas such as technology integration, cost-effectiveness, data security, and talent cultivation were analyzed. Finally, a
multidimensional outlook was made on future development trends, proposing that swarm intelligence, human-machine integration, and
cloud collaboration will be the key paths driving the mechanization of smart agriculture towards a new stage, aiming to provide
forward-looking theoretical references for Chinese agricultural modernization transformation and high-quality development.
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