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ABSTRACT

Nitrogen, phosphorus, and potassium are the primary nutrients for plants
that provide normal growth. These nutrients can be lost due to various factors. The
standard methods for assessing soil fertility are costly, time-consuming, and require a
large quantity of soil samples. Therefore, this study developed a system to monitor
soil nutrient levels using Internet of Things (loT) integrated with geographic
information system (GIS) for tracking the results of real-time soil nutrient through a
web-based application. This system utilizes the MQTT protocol and Node-RED for
data transmission. The system has been tested with soil samples from the study area
to measure the nutrient levels in real-time. Furthermore, an empirical equation was
developed to estimate the nutrient concentrations in the soil by comparing them
with the values obtained from standard assessment methods. The study found that
the developed sensor system can measure nutrient concentrations in the soil closely
to the standard methods, with decision coefficient (R?) values of 0.80, 0.86, and 0.93
for nitrogen, phosphorus, and potassium, respectively. To assess the system's
accuracy, metrics such as MAE, MSE, and RMSE were used, and the study revealed
that the MAE method provided suitable evaluations for the actual deviation of the
sensor system, with percentage errors of 11.23%, 17.11%, and 12.91% for nitrogen,
phosphorus, and potassium, respectively. This demonstrates the effectiveness and
suitability of the compared device and its ability to track soil nutrient levels in real-
time through a web application, catering to tasks that require fast and uncomplicated
management. Additionally, it can track the movement of nutrients in the soil by
integrating with a geographic information system.



