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ABSTRACT

Particulate matter 2.5 (PM2.5) refers to fine particles that are too small to be
seen with the naked eye and harmful to human health. Currently, technology has
been utilized for monitoring and tracking, but the reporting is limited due to high
costs or some systems not providing real-time data display. Therefore, this study
develops a real-time PM2.5 monitoring system with low cost by integrating Internet of
Things (loT) technology with a geographic information system. The system utilizes
low-cost sensors that can display data in real-time through the MQTT protocol, and
Node-RED is used for data communication between MQTT and the application,
displaying the results, and storing the data in an online database. In the experimental
phase, the system was tested in real-world environments within the Naresuan
University campus to verify its capability in measuring real-time PM2.5. An equation
for estimating PM2.5 concentration was developed by comparing the measured data
with standard reference data collected using Low-volume .air sampler. The result
found that the prototype device performed efficiently PM2.5 ' measurements close to
the standard method, with a coefficient of determination(R?) equal to 0.97 and values
for mean absolute error (MAE), root mean squared error (RMSE), and mean squared
error (MSE) equal to 0.66 , 0.89 and 0.78 respectively. These results demonstrate the
effectiveness of the calibrated device, which is suitable for PM2.5 monitoring. This
prototype device is accessible to the public at an affordable price and can adapt to
changing conditions, meeting the needs of individuals today who rely on

smartphones in their daily lives.
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