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Abstract -  - At present, the global environment is facing 

serious air pollution problems, which pose a serious threat to 
biology, ecosystems and climate, especially human health in 

densely populated urban areas. Air quality monitoring systems 
require special functions, such as accurate measurement and 

analysis of parameters, and timely taking very simple decisions 

to monitor and control air quality. The ultimate goal of these 
systems is to provide accurate and timely information. Due to 

many factors such as population growth, increased vehicle use, 
industrialization and urbanization, pollution has increased over 

time. These factors have an adverse impact on human well-being 
and directly affect public health. In order to monitor air 

pollution, we will create an air pollution monitoring system 

based on the Internet of Things. We will monitor the air quality 
through a web server on the Internet for air pollutants like  CO2, 

smoke, alcohol, benzene NOX and SOX. It displays PPM air 
elements on a Web page so that we can control them very easily. 

In this project, you can use a computer or mobile device to 
monitor pollution anytime and anywhere. 

 
 

 Key-Terms – Air Pollution, PPM, 
Pollutants,Quality,Health 
 

 

 

1.INTRODUCTION  

 
With the rise of civilization and the increase of industrial 

and automobile pollutant emissions, atmospheric 
conditions are deteriorating every year [1]. Although air 
is an important resource, many people are indifferent to 

the seriousness of air pollution or have only recently 
realized it. Different types of pollutants such as CO, 
SO2, CO2, and NO2 are the most dangerous and serious 

pollutants, which can lead to climate change and life-

threatening diseases [2]. According to the World Health 
Organization (WHO), 90% of the population currently 

breathes polluted air. Air pollution causes 7 million 
deaths each year, of which 1.7 million are in India. In 
addition, recent global air pollution issues (such as 

ozone depletion) and air pollutants have also had a 
negative impact on the ecosystem [3]. Therefore, air 

quality control and management is a serious problem. 
 
Severe air pollution can cause various health problems, 

even for healthy people who may experience respiratory 
irritation or shortness of breath during exercise or 
outdoor activities. The actual risks or side effects depend 

on your current health, the type and concentration of 

pollutants, and the duration of exposure to pollutants. 
Severe air pollution can cause direct health problems, 

including Heart and respiratory infections along with 

increased pressure on the heart and lungs and they can 
have an irreversible impact on health. For example, like: 

● Accelerated lung aging 

● Loss of lung function and decreased lung 

function 

● The development of diseases such as asthma, 

bronchitis, emphysema, and possibly cancer. 

● Reduced life expectancy. 

 
There are many ways to measure air pollution, mainly 
the traditional air quality control and air monitoring 

methods. The Central Pollution Control Board (CPCB) 
recommends several air monitoring methods based on 
certain standards, with the help of these methods to 

monitor pollutants in real time. Methods are constantly 
expanding, and the demand for new methods is also 
increasing. In recent years, the emergence of 

technologies such as the Internet of Things (IoT) and 
cloud computing has opened up new possibilities for 
real-time monitoring in various fields. Because this 

technology uses sensor networks to automatically 
transmit, process, analyze, and visualize data, the 

combination of these new technologies also has great 
advantages for improving air quality monitoring [6] 

 

2.  COMPONENTS OVERVIEW 

 
1) Raspberry pie 3B+: This product’s key feature 

include a high-performance 64-bit quad-core 
processor, dual-display support at resolutions up to 
4K via a pair of micro-HDMI ports, up to 1GB of 

RAM, dual-band 2.4/5.0 GHz wireless LAN, 
Bluetooth 4.0, Gigabit Ethernet, USB 3.0. 
 

2) Arduino Uno: It is an open source 
microcontroller board base on 
the Microchip ATmega328P. It has an operating 

voltage of 5 volts and requires an input voltage of 7 
to 20 volts. It contains 14 digital I/O pins of which 

6 can provide PWM output and has one UART, 
I2C and SPPI. Arduino Uno has 6 analog input 

pins. DC current per I/O Pin is 20 mA and DC 

current for 3.3V Pin is 50 mA. 
 
3) MQ-2 Sensor: A sensor which detects the 

concentration of LPG, Butane, Methane and mainly 
smoke. The concentration of the gas depicts the 
anolog output level of the sensor.The range of the 
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sensor varies from 200ppm to 10000ppm. 
Capability of gas detection varies with the density 

of gas near the sensors. 
 
4)   MQ-3 Sensor: This is a sensor which is used to 

detect the Alcohol, Benzene, CO, CH4, Hexane and 

LPG. The different gases can be identified by the 
change in the resistance value. There is a high 

sensitivity towards alcohol and very small 
sensitivity to benzene.The range of the alcohol 
sensor is 0.4mg/L to 4mg/L.  

 
5)   MQ-4 Sensor: This is the natural gas sensor 
which detects CNG along with propane and butane. 

It has a high sensitivity for CNG and methane, also 
a good sensitivity for propane and butane. It is 

responsiveness and is extremely reliable. It has a 

long life and has a low cost. This sensor is widely 
used in the gas leak detection. 

 
6) MQ-9 Sensor: Sensor is used for measuring 
carbon monoxide, methane and LPG i.e., 

flammable gases. We usually use this in gas 

leakage detectors in industries, factories etc. 
 

7) MQ-135 Sensor: This sensor is used to detect the 
air quality by measuring components like CO, 
Ammonia, Benzene, Alcohol and Smoke. This is 

also known as a NOx detector which determines 
the concentration and has a high sensitivity to 
Ammonia, Sulphide and Benzene steam.The range  

is between 10-300ppm for NH3, 10-1000ppm for  
benzene, 10-300 for  Alcohol. 

 

8)  DHT-11 Sensor: This sensor is used to find the 
temperature and humidity of the environment 
around it. It is a 4 pin sensor module consisting of 

VCC=3.5/5v,data pin,ground pin etc. 
 

9)   USB Connector: Used for connecting Ardunio 

Uno to Raspberry pi module. 
  

 

3. HARDWARE CONFIGURATIONS 

 

The circuit built for air quality monitoring consists 
of sensors, an analog to digital converter, here it is 

Arduino Uno and a raspberry pi which is as an IoT 

device also providing the necessary DAS.  
The connection is very simple. Each of the sensors 

are connected to the input pins of the Arduino uno 

using jumper cables. From the Arduino uno, with 
the help of USB cable, it is connected to Raspberry 

pi board. To configure the Pi board, we first install 
the Raspbian OS on to the SD card which is etched 

onto the pi board. The OS is accessed by 
connecting mouse, keyboard and a monitor to the pi 

board [21]. 
Here, we make sure that it is connected to a WIFI 
network to which the programmer’s laptop is 

connected. Then using a software called as VNC 

viewer, we access the Raspbian OS on to our 
laptop.  

Fig -1. Circuit Set-up 

 

4. SOFTWARE CONFIGURATIONS 

 
The code for the sensors connected to the Arduino 

Uno is as follows: 
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1)Initially we start by including the DHT library in 

the header, this library helps us to read the data 

from the DHT-11 sensor. 

2)We then define the pin to which the DHT sensor 

is connected. 

3)Next, we include the input of the other sensors 

used, which are MQ-3 , MQ-135 , MQ-9 , MQ-2 , 

MQ-4. 

4)In the setup (), we initialize the Serial Monitor at 

a baud rate of 9600 for debugging purposes. 

5)To get Temperature and Humidity, we just need 

to use the temperature() and humidity() method on 

the DHT object. By giving the object name as 

dht.temperature and dht humidity. 

6)In loop function () the sensor value is read by 

analogRead() function and displayed on the serial 

monitor. This is used to read the data from the 

various MQ sensors. 

7)At the end, there’s a delay of 2 seconds. This delay is 

needed to give enough time for the sensor to take 

readings. 

The back-end code for website implementation is 

as follows: 

 

Flask is the programming language that is being used to 

configure the data obtained from  the serial transmission 

and the raspberry pi. Necessary library files are included 

and the serial port is declared to a variable. Using GET 

method, the transmitted data is obtained, which is 

decoded and stored in excel file.  

Also a function is called to ensure that the same 

transmitted values are being stored in the Web template 

designed so as to obtain the real time operating data for 

every 3s. 

The layout for the excel sheet is set which mentions the 

date and time of when the data is stored in the excel file. 

The web-page is rendered through a function so that 

when the server runs, the web-page is displayed on the 

port defined. 

 

5.FLOW CHART 

 

 
Fig -2. Transmission-Block 

 

http://www.ijsrem.com/
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Fig. 3. Reception-Block 

 

There are two flow charts with respect to transmission 

and reception : 

For Transmission: 

 

1) User can start the circuit setup,once the setup 

is completed ,one must look up for the start of 

the required sensor . 

2) After the sensor starts collecting data the ,it  is 

sent back to the raspberry pie module where 

the data collection is analyzed further. 

3) This data many contain a garbage value which 

has to be deleted manually or using 

automation. 

4) The data so obtained after deletion of garbage 

value is further processed to obtain specified 

format. 

5) This formatted data is transmitted from the pie 

module to web page. 

For reception: 

1) In order to upload on the website one has to 

wait for the transmission to complete. 

2) After receiving all the data from the module , 

the data is further evaluated for garbage values 

obtained   due to transmission. 

3) From the above step the data further converted 

to user specified format mainly with respect to 

time in a csv file. 

4) This csv file cant be obtained from the website 

in the form of excel sheet where data is 

collected every 3 min is noted down  in the 

database. 

 

 

6. WORKING 

The working of the circuit can be explained by the 

concept of transmission and reception. The basics of 

data acquisition system is rooted in this project very 

deeply.All the sensors are powered through the Arduino 

uno which is in return powered by the raspberry pi 

which is given a DC supply of 5V [17]. The sensors are 

connected through their analog pins to the respective 

analog input pins of the Arduino board. The supply is 

given from the 5V pin on the Arduino board and ground 

pin of it is connected to the gnd pin of the sensors[22]. 

 

Fig -4. Block Diagram 

After we have connected the sensors, the Arduino is 

loaded with the program which is configured to obtain 

http://www.ijsrem.com/
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the data. This data is transmitted to the raspberry pi 

where the data will be sent to the web-page.  

Raspberry pi is configured through a back-end 

programming with Flask language to make sure the real 

time data is being sent to the web-page. We use 

raspberry pi because of the availability of a WiFi module 

[19].  

To set up our output screen, we develop a web page 
using HTML, CSS and JavaScript. We intricate the 

back-end programming to obtain a user interface. The 

data will be programmed to be updated for every 2 

minutes interval. The webpage will have a container 

which shows us the real-time operating data indicating 

the concentration of the particular substitute of air. Also, 

we would be able to   download this data obtained over 

the active period of the device [15]. 

7. RESULTS 

The real time data obtained from the prototype is 

collected from the raspberry-pi module and sent to a 

cloud server, which in turn displays the output on the 

webpage designed. 

 

Fig -5. Output Data 

Further, the cloud platform used to save and store the 

data for the web-page is GitHub the data stored in the 
cloud will be sent over to the web-page for the user to 

view. 

The following snapshots show how the final web-page is 

presented. 

The features of the web-page are highlighted as: 

1) A display of the generated data showing the 

levels of different pollutants, humidity and 

temperature in standard units 

2) Standard AQI levels of the pollutants along-

with it’s meaning 

3) A table showing the concentration of pollutants 

in different environments. 

4) A graphical representation of the pollutant 

levels with the implementation of a pi-graph. 

 

Fig -6. Web UI 

 

The data-set is an excel sheet with a collection of real-

time data collected in different times under different 

conditions to show the change in the levels of sensors 

under the changing environment. 

http://www.ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

           Volume: 05 Issue: 07 | July - 2021                                                                                                    ISSN: 2582-3930                                    

 

© 2021, IJSREM      | www.ijsrem.com                                                                                                                                              |        Page 6 

 

 

 

Fig -7. Data Storage 

 

 

8. CONCLUSION 

The Internet of Things based Data Acquisition System 

will be equipped with different possible ways of data 

transmission which uses Raspberry Pi as processor. The 

data transmission will take place with WI-FI and 

Bluetooth for medium range and GSM and Ethernet will 

be used for long range transferring capabilities.The 

proposed system is a generalized system which can be 

used in various fields such as medical, industrial, 

robotics etc. with all connectivity options and different 

range options. The system is small in size and portable. 

All the options of data transfer will be supported with an 

Android application to observe and analyse the data and 

control accordingly.  

It is recommended to test other gas levels which 

pertaining to air quality and pollution such as ozone, 
carbon dioxide and other gases. It is also suggested to 

focus future researches on external casing designs to 

improve the portability and placements of the device. 

9. FUTURESCOPE 

The future scope that can be seen would be to improve 

the set-up in several areas as follows, 

1)To improve the data interpretation and analytics. 

This stream proves correlation between so many 

factors from basic Data Acquisition to AI and 

Machine Learning . 

2)AI or data mining algorithms can also be 

implemented in further developments to obtain the 

data by studying data sets and training their 

modules with the implementation of Machine 

Learning. 

3)Another important area of improvement is ‘the 

IoT edge devices’ replacement with IP67 outdoor 

resistant devices for all three layers i.e. Sensors, 

IoT nodes and gateways. 

4)Applying this project in different medium cities 

in cooperation with the local authorities to see the 

traffic impact simulations and to integrate with 

other smart city programs. 
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