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ABSTRACT

The population growth, rapid industrial development, burning of fossil fuels,
traffic, and vehicle use contribute to an accelerated increase in carbon dioxide (CO,)
emissions. To estimation, this work applied the Internet of Things (IoT) technology to
develop a carbon dioxide (CO,) real-time monitoring system that can display on a
web-based application through data transmission using the MQTT protocol and Node-
RED for visualization. The data also stores data in an online database. The system was
tested within the Naresuan university. The measurements from the CO, sensor
showed that the highest concentration of carbon dioxide reached 3,383 ppm at 11:03
am (NU Gate 4), while the lowest concentration was 425 ppm at 6:17 pm (NU Gate 1).
The data from sensor was compared with the laboratory-grade carbon dioxide
monitoring device which found to be close to the standard method. The decision
coefficient (R?) was 0.90, and the error values (MAE, RMSE, MSE) were 0.48, 3.71, and
0.55, respectively. Furthermore, the data was used to estimate the annual carbon
dioxide emissions form the campus. It was found that approximately 167,636 tons-
CO,eq/year. So, this research motives to raise awareness about carbon dioxide levels
and provide an estimation approach for carbon dioxide emissions, particularly from

traffic activities.



