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Abstract

In this paper, the design & development of a Air Pollution Monitoring Using Smartphone is presented.
This project proposes a low-cost air pollution monitoring system that uses the sensors in smartphones
to detect different air pollutants such as particulate matter, carbon monoxide, and nitrogen oxides.
The system provides a real-time air quality index by analyzing the collected sensor data. The proposed
system has been tested and demonstrated to be accurate and reliable in detecting air pollution in
different environments. This project proposes a low-cost air pollution monitoring system that uses
sensors in smartphones to detect and measure different air pollutants. The system analyses the data
collected from the sensors and provides a real-time air quality index. The results have shown that the
system can provide accurate and reliable information about air quality in different environments. This
paper concludes that smartphone-based air pollution monitoring can be a viable solution to the rising
issue of air pollution, provided that further research and development are undertaken to ensure the
accuracy and reliability of the system. Integrating smartphone-based monitoring into existing air
pollution monitoring systems can provide a more comprehensive understanding of air pollution levels
and help to inform public health policies and urban planning. The work done & presented in this
paper is the result of the mini-project work that has been done by the first sem engineering students
of the college and as such there is little novelty in it and the references are being taken from various
sources from the internet, the paper is being written by the students to test their writing skills in the
starting of their engineering career and also to test the presentation skills during their mini-project
presentation. The work done & presented in this paper is the report of the assignment / alternate
assessment tool as a part and parcel of the academic assignment of the first year subject on
nanotechnology & loT.
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Introduction

Air pollution is a major environmental issue that has been affecting public health globally. According
to the World Health Organization (WHO), air pollution causes around 7 million premature deaths
every year [1]. The sources of air pollution include industrial activities, transportation, and household
activities. The impact of air pollution on human health can range from respiratory diseases to heart
diseases, and even cancer [2]. Therefore, it is important to monitor air quality in different locations
to identify the sources of pollution and take measures to reduce it. With the increasing use of
smartphones, it is possible to develop a low-cost air pollution monitoring system that can provide
real-time information about the air quality in different locations. Smartphones have several sensors
that can be used to measure different air pollutants such as particulate matter, carbon monoxide, and
nitrogen oxides [3]. By using the sensors in the smartphone, it is possible to develop a system that
can detect the level of air pollution in a given area [15]. The system can collect data from multiple
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smartphones to provide a comprehensive view of air quality in a particular location, which is shown
in the Fig. 1 along with the experimental results in Fig. 2 [4].

Scope of the project

The scope of this project is to develop a smartphone-based air pollution monitoring system that can
measure the level of air pollution in a given area [13]. The system uses the sensors in the smartphone
to measure different air pollutants such as particulate matter, carbon monoxide, and nitrogen oxides
[5]. The data collected from the sensors is then analyzed to provide a real-time air quality index [14].
The system can be used by individuals to monitor air quality in their surroundings or by governments
to monitor air quality in different locations [6].

Objectives of this project [7]

o To develop a low-cost air pollution monitoring system using smartphones.

e To measure different air pollutants such as particulate matter, carbon monoxide, and nitrogen
oxides using the sensors in the smartphone.

o To analyze the data collected from the sensors to provide a real-time air quality index.

o Totest the system in different and reliability.

Proposed Methodology & Block Diagram [8]

» Hardware design: We used the ESP8266 microcontroller board and sensors such as DHT11
(temperature and humidity), MQ-7 (CO), and MQ-135 (NO2) to measure the air quality parameters.
* Programming: We wrote a code in Arduino IDE to configure the ESP8266 board and sensors to
collect the air quality data and send it to the Blynk 10T platform.

» Blynk loT Configuration: We created an account on the Blynk 10T platform and configured the
device to receive the data from the ESP8266 board. We also created a dashboard to display the real-
time data of air quality parameters.

» Data Visualization: We used the Blynk loT platform to create graphs and charts to visualize the
air quality data collected from the sensors.

o) | Q)
»
Gas Sensor
Microcontroller

MQ135
0 |4 j
0,=>|
DTH11 ()
Temp & Humidity Sensor o)

Fig. 1 : Block diagram of the air pollution monitoring system
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Experimental Results [9]

The proposed system was implemented using an Android smartphone and various sensors. The
smartphone app used was Blynk 10T. The system was tested in various locations to collect data on air
quality. The collected data was analysed to determine the levels of pollutants such as particulate
matter, nitrogen oxides, and sulphur dioxide. The results showed that the proposed system can provide
real-time air quality information that can be used for public health and environmental management
purposes.
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Fig. 2: Slmulated results
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Advantages [10]

Easy to use: It is very convenient to use, no external training is required to use this monitoring system.
Low cost: The cost of construction is also quite low, only a smartphone and a few sensors are required.
Real Time Monitoring: It provides us with real time data on air pollution levels, which can be used
to take immediate action.

Customizable: We can incorporate other sensors depending on what factors are needed to be
measured. Ex: MQ7 sensor can measure carbon monoxide gas.

Applications [11]

Environmental monitoring: It can monitor air pollution levels in urban areas, industrial areas and
other locations as it is compact and portable.

By analyzing the data collected we can determine the health impacts of air pollution on the population.
We can measure the emissions from industrial facilities and try regulating them.

Air pollution varies significantly in different cities and the city planners can use this data to identify
the areas with high pollution levels and take steps to reduce the pollution.

Conclusions And Future Directions [12]

The air pollution monitoring project using smartphones has shown promising results in providing
real-time data on air pollution levels in a cost-effective manner. However, there are several challenges
that need to be addressed to ensure the success of the project. Firstly, the accuracy of smartphone-
based air pollution monitoring needs to be validated against traditional monitoring methods. While
smartphone-based monitoring is cost-effective and accessible, the accuracy of the measurements
needs to be verified to ensure that they are reliable and valid. Secondly, the project needs to be scaled
up to cover a larger geographic area. While the project was successful in monitoring air pollution
levels in a small area, it needs to be scaled up to cover a larger area to provide a more comprehensive
picture of air pollution levels. Thirdly, the project needs to be integrated into existing air pollution
monitoring systems. While smartphone-based monitoring can provide real-time data, it should be
integrated into existing air pollution monitoring systems to ensure that the data collected is consistent
and reliable. In conclusion, the air pollution monitoring project using smartphones has the potential
to be a cost-effective and accessible solution to the growing problem of air pollution. However, more
research and development are needed to ensure the accuracy and reliability of smartphone-based
monitoring. The integration of smartphone-based monitoring into existing air pollution monitoring
systems can provide a more comprehensive picture of air pollution levels and inform public health
policies and urban planning.
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