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Abstract

In modern agriculture, wireless communication systems play a crucial role in monitoring and
controlling environmental conditions within cultivated areas more efficiently. However, many
agricultural areas are located far from internet coverage or mobile networks. This project aims to
design and develop a long-range wireless communication system using LoRa technology for

environmental monitoring and water-pump control in agricultural fields.

The prototype system consists of:

e Sensor Node, responsible for measuring water level, temperature, and air humidity, and

transmitting the collected data wirelessly via a LoRa link to the control unit.

e Control Node, which receives and displays sensor data and automatically controls the

water pump to start or stop according to a predefined water-level threshold.

All devices are designed to operate continuously in outdoor environments, powered by a solar
panel and rechargeable battery as the primary energy source. The project focuses on evaluating
the communication performance of the system in terms of transmission range, packet delivery

ratio (PDR), and automatic control operation.

The expected outcome is a stable LoRa communication system capable of reliable data
transmission over a range of 300—400 meters, improving agricultural water-management efficiency

while conserving energy.



