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Integration of Lightweight Smart Irrigation Hardware and Software System Based on
NB-loT Technology
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[Abstract] Traditional irrigation systems for small—scale farmers commonly suffer from low water use efficiency
and high labor intensity. Intelligent control of such irrigation systems is of great significance for promoting
agricultural sustainability. However, the production mode, economic conditions and technical capacity of
small—scale farmers restrict the digital upgrading of irrigation systems to some extent. Considering their small
operation scale and scattered farmland, this paper adopts NB—IoT technology to simplify the network
architecture of smart irrigation systems, making the system better adapted to smallholder production modes.
Open—source hardware and software with easy accessibility and operability are used to lower development
barriers and enable low—cost, low—power and low—code rapid development. The system provides data
visualization and automatic irrigation control functions, offering a lightweight smart irrigation system framework
for small—scale farmers under cost and technical constraints.
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