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Research on the Efficient Application of Agricultural UAVs Under the
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Abstract : Against the dual background of the rapid development of the low—altitude economy and the in—depth
advancement of agricultural modernization, agricultural unmanned aerial vehicles (UAVs) have become
the core carrier for the integration of smart agriculture and the low-altitude economy. To address the
problems in China's agricultural production such as labor shortage, low operation efficiency, serious
resource waste, and poor adaptability to complex terrain, this paper conducts research on the efficient
application of agricultural UAVs from the perspective of the low-altitude economy. By sorting out
the development status of agricultural UAVs at home and abroad, clarifying the technical gaps and
development trends, the study systematically explores the R&D of multi-scenario adaptive UAV
platforms, key technologies for precision operations, intelligent system architecture, human—machine
collaboration models, and industrial integration paths. The research constructs a four-layer operation
system of "UAV hardware — data transmission — cloud platform — ground control terminal®, breaks
through core technologies such as localized crop growth models, multi-sensor data fusion, and
variable precision control, and innovates the human—machine collaborative intelligent operation and the
"agriculture + low—altitude" industrial integration model. The project plans to complete one prototype
of a multi-scenario adaptive agricultural UAV, achieve a sensor data fusion accuracy of over 80%
and a key operation variable control error within 10%, and form supporting technical specifications
and promotion plans. The research results can significantly improve agricultural production efficiency,
reduce agricultural input, and minimize non—point source pollution, promote the in—depth integration of
the low—altitude economy and agriculture, and provide technical support and practical reference for
the development of smart agriculture, food security guarantee, and rural revitalization implementation
in China.

Keywords : low-altitude economy; agricultural UAVs; precision agriculture; smart agriculture; variable-
rate operation; industrial integration
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