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Design and implementation of a control system based on the
LoRaWAN protocol and fuzzy logic to control the operation of an
irrigation pump.
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Abstract— Traditional irrigation methods consume large amounts of water, leading to wastage of water,
energy and decreased yields of agricultural crops. A suitable technology was searched for use in the
agricultural field for irrigation purposes and to solve this problem. Therefore, fuzzy logic approach was
chosen for control purposes and LoRaWAN technology (Low Range wide-area network) in order to secure
long-distance wireless communication and employ it in Internet of Things technology. Internet of Things
technology has been added in order to monitor the system’s operation from anywhere and facilitate the
consumer’s access to the information he wants. A controller based on fuzzy logic was designed and
implemented on the MATLAB software to control the operation of the pump that irrigate the crops. It reads
soil parameters through sensors. The research generally aims to use these modern technologies to help farms
increase efficiency and production yields. The system was powered with electrical energy through the solar
panel and the charging circuit. The experiment was implemented and the results indicate the efficiency of
the designed system in terms of saving irrigation water, which reached 15% compared to the case of
traditional irrigation. This is due to the use of artificial intelligence in controlling the operation of the pump
designated for irrigation. It turns out that the use of Internet of Things technology has led to a savings in the
cost of labor wages by 50%.

Keywords— LoRaWAN, Fuzzy logic, Embedded systems, Artificial intelligence, Internet of Things.



