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Abstract : Farmland irrigation, as a critical component in agricultural planting and production processes, plays
a decisive role in enhancing crop yields. However, current agricultural irrigation systems in China
generally suffer from issues such as insufficient precise regulation, high labor intensity, and a lack of
human-computer interaction, which severely impact crop quality and productivity. To address these
challenges, this study designs a monitoring and control system for farmland irrigation pump clusters.
Targeting irrigation pump cluster equipment, the system first fuses data from multiple humidity sensors
using the D-S evidence theory to obtain the final soil moisture value of the irrigated field, thereby
adjusting the motor speed. The motor drives the pump to extract water from the water source. During
irrigation, solenoid valves automatically open to supply water to sprinklers through main and branch
pipelines. The sprinklers rotate automatically according to their respective angles, achieving unattended
automated irrigation and improving production efficiency. Additionally, a radial basis function neural
network is employed to monitor and analyze the health status of pumps in real time, enabling intelligent
control of the pump system's operational state.

Keywords : farmland irrigation; D-S theory; based on radial basis function neural network; automated
irrigation; pump health monitoring
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