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ABSTRACT 

       Air pollution and its harmful effects on humans’ health have become a 

major problem in various cities around the world. Recently, researchers 

have been interested in the issue of air quality measurement. 

      Since the internet of things (IoT) has become widely used at the present 

time, it makes air pollution monitoring easier than before. So, an IoT-based 

air pollution measurement system is presented in this study. This system 

measures the concentration of harmful gasses, including Carbon Mono-

oxide (CO), Carbon Di-oxide (CO2), Nitrogen Di-oxide (NO2), Ozone (O3), 

Particulate Matter (PM), temperature, and humidity.  

       Monitoring air pollution requires advanced equipment, continuous 

funding, technical knowledge and regulatory support, which is still absent 

in various countries. The proposed device is a valuable tool for estimating 

outdoor air pollutants on a wide scale. Most of the previously existing 

solutions for measuring air pollution are laboratory measurements, which 

necessitated the use of professionals in this sector. This proposed system is 

inessential to having a laboratory. It is an outside system that can be within 

people's reach. 

       The aim of this thesis is being achieved by acquiring parts for the 

system, building the system, calibrating the sensors, testing the system for 

performance evaluation, and determining if the sensors are usable, reliable 

and repeatable. 

       MQ7, MQ135, MiCS-2714, MQ131, DSM501, and DHT11 sensors are 

used. These sensors could be collect data from various environmental 

parameters and provide them to an ESP microcontroller, which acts as a 



iii 
 

processing unit. Then the parts per million (PPM) will be uploaded to an 

IoT platform known as the Blynk platform through Wi-Fi. The system 

provides a real-time monitoring of outdoor air quality parameters. It has a 

high responsive to monitor and detect the type and concentrations of air 

pollutants instantly. All the MQ gas sensors have to be calibrated before 

taking any further measurements. Without these calibrations, it will give 

inaccurate results.  

        For various locations, different gases concentration was discovered. The 

average concentration of CO gas was measured close the vehicle, it was about 

138 ppm, while this amount decreased when moving away from the vehicle 

and it was not more than 19 ppm.  Also, the average concentration of CO2 gas 

was about 95 ppm near the vehicle, while its amount at the furthest points was 

10 ppm. Additionally, varying values were obtained from the ozone gas 

concentration, about 60 µg/m3 in the clean air, and about 255 µg/m3 near a 

vehicle. The proportion of NO2 gas was discovered near a vehicle. while no 

amount of mentioned gas was produced in the clean air. Furthermore, the 

system could detect the amount of dust particles suspended in the air and 

calculate their proportion in terms of micrograms per cubic meter (µg / m3). 

       The system is intended to be a part of the environmental monitoring 

system for detecting the harmful gases in Mosul city. This system detects and 

measures pollution at all times and in all locations. So, it easily prevents the 

risk of pollution before it occurs. It could be placed in open areas such as 

traffic crosses, parking lots, gardens, factories, and everywhere. 

 

 




