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Implementation of IoT-Based Irrigation Valve for Rice Cultivation
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Abstract In paddy rice farming, water management is a critical task. To suppress weed emergence
during the early stages of growth, fields are deeply flooded, and after transplantation, the water level
is reduced to promote rooting and stimulate stem generation. Later, water is drained to prevent the
production of sterile tillers. The adequacy of water supply is influenced by various factors such as field
location, irrigation channels, soil conditions, and weather, requiring farmers to frequently check water
levels and control the ingress and egress of water. This effort increases if the fields are scattered in
remote locations. Automated irrigation systems have been considered to reduce labor and improve
productivity. However, the net income from rice production in 2022 was about KRW 320,000/10a on
average, making it financially unfeasible to implement high-cost devices or construct new
infrastructure. This study focused on developing an IoT-Based irrigation valve that can be easily
integrated into existing agricultural infrastructure without additional construction. The research was
carried out in three main areas: Firstly, an irrigation valve was designed for quick and easy installation
on existing agricultural pipes. Secondly, a power circuit was developed to connect a low-power Cat M1
communication modem with an Arduino Nano board for remote operation. Thirdly, a cloud-based
platform was used to set up a server and database environment and create a web interface that users
can easily access.
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[Fig. 1] Schematic of IoT-based agricultural water management system
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[Fig. 2] Irrigation valve design and field installation.
Left: Technical drawing with dimensions and
key components labeled. Right: Installed
valve in a field setting
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