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Figure 1  Classification of specialized UAV for hilly regions
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Figure 2 Power technologies of low-altitude carrier platforms in hilly region
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Figure 3 Intelligent control and management technologies for low-altitude aerial agricultural equipment in hilly regions
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Figure 4 Intelligent plant protection and precision application
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Figure 5 Low-altitude remote sensing and agricultural

condition monitoring
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Figure 6  Application of low-altitude transportation
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Figure 7 Seeding, fertilization, and pollination operations
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Figure 8 Application of low-altitude service-oriented functions
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Application scenarios, development status, and

countermeasures for low—altitude aerial agricultural

equipment in hilly region:a case study of Sichuan

Province

Li Qiushi' ?, Jiang Qifeng’, Liu Huanyu'", Tang Li', Du Hai',
Lang Fangnian', Tao Zhi

(1. Xihua University, Chengdu 610039, China; 2. Beihang University, Beijing 100191, China)

Abstract: The deep integration of the low-altitude economy with agricultural and rural development is of strategic importance

for enhancing comprehensive competitiveness, building a modern agricultural production system, and strengthening national

food security. This study systematically reviews the application scenarios and existing challenges of low-altitude aircraft in the

hilly and mountainous regions of Sichuan Province. It elaborates on the various low-altitude carrier platforms and their

supporting power systems, as well as the intelligent control and management technology systems deployed in these regions.

The study analyzes application scenarios including intelligent plant protection and precision pesticide application, low-altitude
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remote sensing and agricultural condition monitoring, transportation of agricultural inputs and products, seeding, fertilization,
and pollination operations, as well as emergency support and logistics distribution. Furthermore, it identifies the issues and
challenges faced by low-altitude carrier platforms in the hilly regions across three key aspects: equipment R&.D and
manufacturing, intelligent operational technologies, and operation and maintenance. From the perspective of critical
technology breakthroughs, it proposes conducting integrated validation of models for full-process mechanized and intelligent
systems alongside complete equipment sets. It also suggests developing a testing and validation method for “air-space-
ground” integrated collaborative operation system for agricultural machinery in hilly regions. From the three dimensions of
intelligence, greenness, and safety, it further clarifies the development requirements for low-altitude agricultural aviation
equipment technology. From the perspective of optimizing the innovation ecosystem, it proposes improving mechanisms for
talent introduction and cultivation, establishing a “platform support-talent guarantee-industry collaboration” trinity industry-
university-research development system, and forming a virtuous-cycle innovation system for the low-altitude agricultural
equipment industry. This approach aims to comprehensively enhance the technological level and industrial competitiveness of
agricultural machinery in hilly regions. By establishing full-process mechanization demonstration zones in typical hilly regions
such as Sichuan Province, conducting equipment validation and technology maturation, and strengthening training for
grassroots operators, it provides directional guidance for developing replicable and scalable integrated solutions for agricultural
mechanization in hilly regions.

Keywords: hilly region; low-altitude economy; low-altitude aerial agricultural equipment; artificial intelligence; application

scenarios
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