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Remote farmland irrigation monitoring system based on
wireless sensor networks

Yu Xiaoging' , Wu Pute’, Han Wenting” , Zhang Zenglin’
(1. College of Water Resources and Architectural Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China; 2. Insti-
tute of Soil and Water Conservation, CAS & MWR, Yangling, Shaanxi 712100, China; 3. College of Mechanical and Electronic Engi-
neering, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract; A remote irrigation monitoring system, in which soil moisture monitoring, pump and electro-
magnetic valve control and data remote management are integrated, was designed to realizes automatic
control on irrigation for saving water. In the system, the wireless sensor network nodes were developed
with the 433 MHz core frequency to accomplish a real — time monitoring for soil temperature and moisture
in farmland. Base stations were built based on ARM9 microprocessor S3C2410, where the operation of
pumps and electromagnetic valves was controlled by comparing with the stored thresholds in the data-
base. The remote real-time monitoring of irrigation system was conducted through GPRS wireless trans-
mission, and the Citect configuration software was used in the remote monitoring center for the data and
HMI (human-machine interface) management. In the application, four groups of wireless sensor nodes
were chosen. The soil temperatures and moistures in 25 cm depth were acquired by the system in the 30
min data sampling interval. The operation of the pumps and valves in the base stations was controlled ac-
cording to the soil information just obtained. This information was also transmitted to the remote monito-
ring center through the GPRS wireless network. It was showed that the system is flexible in use, low

power consumption and with a friendly HMI. It can better meet the demand on application of farmland ir-
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rigation remote monitoring.
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Fig. 1 Block diagram of system structure
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Fig.2  Architecture of wireless sensor network nodes
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Fig.4 Flow chart of sensor nodes
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Fig.5 Remote monitoring screen of temperature and moisture
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Fig.6  Soil temperature and moisture acquired
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