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Abstract: This paper reports a method to use a wireless sensor network deployed in the field to real-time monitor soil moisture,

warning when the moisture level reaches a specific value, and wirelessly controlling an additional device (LED or water supply

system, etc.). In addition, we report all processes related to wireless irrigation system, including field deployment of sensors,

real-time monitoring using a smartphone, data calibration, and control of additional devices deployed in the field by smartphone.

A commercially available open-source Internet of Things (IoT) platform, NodeMCU, was used, which was combined with a 9V

battery, LED and soil humidity sensor to be integrated into a portable prototype. The IoT-based soil humidity sensor prototype

deployed in the field was installed next to a tree for on-site demonstration for the measurement of soil humidity in real-time for

about 30 hours, and the measured data was successfully transmitted to a smartphone via Wifi. The measurement data were

automatically transmitted via e-mail in the form of a text file, stored on the web, followed by analyses and calibrations. The user

can check the humidity of the soil real-time through a personal smartphone. When the humidity of a soil reached a specific value,

an additional device, an LED device, placed in the field was successfully controlled through the smartphone. This LED can be

easily replaced by other electronic devices such as water supplies, which can also be controlled by smartphones. These results

show that farmers can not only monitor the condition of the field real-time through a sensor monitoring system manufactured

simply at a low cost but also control additional devices such as irrigation facilities from a distance, thereby reducing unnecessary

energy consumption and helping improve agricultural productivity.
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Fig. 1. Conceptual diagram of a built real-time smart sensing system.

(a) Interfacing the soil moisture sensor to NodeMCU
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Fig. 2. Real-time soil humidity monitoring system. (a) Combined hardware photographs using 9 volt battery, soil humidity sensor, NodeMCU

module, and LED and (b) enlarged NodeMCU connection.
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(a) Laboratory calibration of soil moisture sensors
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