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Abstract: Unpredictable and heavy rainfall poses a major challenge in open-field agriculture, leading to 

waterlogging, soil erosion, and crop yield loss. Existing crop protection methods are often costly, labor-

intensive, and slow to respond during sudden rainfall events. 

This paper presents an automated crop protection system that uses rainfall and soil moisture sensors 

with a smart control unit to deploy a dual-side retractable waterproof canopy in real time. The structure 

is supported by height-adjustable poles, enabling adaptation to different crop heights and growth stages. 

The system making it modular, eco-friendly, and cost-effective. 

Due to its flexible and scalable design, automated canopy system is suitable not only for agriculture but 

also for wide applications such as open storage areas, warehouses, nurseries, temporary shelters, and 

industrial yards. The results confirm that the proposed system effectively reduces crop damage, 

minimizes labor dependency, and enhances overall resilience against adverse weather conditions.. 
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