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Abstract 

Ensuring global food security remains a critical challenge in the face of a growing population, climate 

change, and labor shortages in the agricultural sector. As traditional farming practices struggle to 

meet modern demands, advanced technologies are becoming essential tools in agricultural 

transformation. Among these, artificial intelligence-based UAV remote sensing and precision variable-

rate spraying technologies are emerging as powerful solutions for enhancing productivity and 

sustainability. These technologies enable efficient field monitoring, early detection of crop stress or 

disease, and targeted pesticide or nutrient application, thereby reducing input waste and minimizing 

environmental impact. This speech will provide a broad overview of recent developments and practical 

applications in AI-driven UAV remote sensing and variable-rate spraying. Key examples and case 

studies will be shared to illustrate how these intelligent systems are shaping the future of smart 

agriculture and offering viable solutions to the global food production challenge. 
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