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Abstract:     Air and sound pollution is a growing issue these days particularly in India. According to the World Health 

Organization, the air in the cities was found to be the most polluted and Jodhpur, in India is the city in the planet which is 

most polluted. So, it is more important to monitor air quality and keep it under control for a better future and healthy living 

for all living beings and maintain an ecofriendly environment. Here we propose an air quality as well as sound pollution 

monitoring system using advanced sensors in IoT that allows us to monitor and check live air quality as well as sound    

pollution in particular areas such as near Hospitals and Educational Zones through IOT. System uses air sensors to sense 

presence of all the chemical constituents in the air, and detect the harmful gases/compounds in the air and constantly   

transmit this data to microcontroller. Also our proposed system keeps track of measuring sound level in the particular areas 

and reports it to the online server over IOT. The sensors interact with microcontroller which processes this data and     

transmits it over internet. This allows authorities to monitor air pollution in different areas and take action against it. Also 

authorities like the pollution control board people can keep a watch on the noise pollution near schools, hospitals and no 

honking areas, and if system detects air quality and noise issues it alerts authorities so they can take measures to control the 

issue and   provide a green and ecofriendly environment. 
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Introduction: With continuous advancements in inventions of sensor and networking technology, the Internet of Things 

(IoT) is emerging as an ever-present always-on global computing technology. The most critical piece in the IoT riddle are 

the sensors. The scope Internet of Things is  different things for different people. According the viewpoint of connectivity, 

IoT means “anytime, anyplace connectivity for anyone, and for anything”. From the view of communication, IoT is            

“a global network of interconnected objects uniquely addressable based on standard communication protocols”. Finally, 

from the viewpoint of networking, IoT connects “a network of interlocked computers to a network of interconnected     

objects”.      Oxygen we inhale is present in the air in the surrounding. The quality and pureness of air is important for the 

survival of living beings, most importantly for human survival. The basic goal of the Air Quality Planning and Standards is 

to preserve and improve the quality of our nation's air. The level of pollution in air can be measured by measuring the    

pollutants or the chemical constituents present in the air of that area. The objective of designing a project that monitors and 

controls air pollution and also monitors the decibels of sound in that area, which helps in maintaining the areas where     

hospitals and schools present peacefully. The range of hearing for a healthy young person is 20 to 20,000 hertz. The hearing 

range of humans gets worse with age. People lose the ability to hear sounds of high frequency as they get older. The highest       

frequency that a normal middle-aged adult can hear is only 12-14 kilohertz, is to prevent the harmful effects of pollutants 

present in air so that healthy surroundings can be maintained remotely. The number of devices and corporate connected to 

the internet is exponentially increasing and having all of them interconnected via wire or wireless will put a powerful source 

of information at your doorsteps. So our proposal will be a contribution to our loving nature, which contributes everything to 

us. 

1 Literature survey 

The IoT is not something new? In 1982, a modified coke machine at CS Department of CMU, was connected to 

the IoT which was able to report the number of drinks contained and also reports whether the drinks were cold 
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or not. A survey result published by Gartner Research report on the IoT, billions of devices are already        

connected in 2015 and that number will climb to 25 billion in next few years. According to this report, IoT  

offers promising solutions to transform several industrial applications such as agriculture, environmental   

monitoring, security surveillance, food processing industry, logistics, and more. 

2 Various Sensors in IoT for Smart Environment 

Forest Fire Detection: Define alert zones by monitoring the combustion of gases and preventative fire       

conditions. 

Air Pollution: Control the emission of CO2 in factories, pollution emitted by cars and toxic gases generated in 

industries, We make use of Gas Sensor for analyzing the chemical constituents in air. 

Snow Level Monitoring: Used to measure the quality of ski tracks and alert security forces to prevent        

avalanche. 

Landslide and Avalanche Prevention: Used to monitor soil moisture, vibrations and earth density to detect 

risky patterns in lands. 

3 Existing system model 

In today’s world many pollution monitoring systems are designed by considering different environmental    

parameters. Existing system model uses Zigbee [3] based wireless sensor networks to monitor physical and 

environmental conditions with thousands of applications in different fields. The sensor nodes are directly  

communicated with the moving nodes embedded on the object of interest which had avoided the use of complex 

routing algorithm but local computations are very minimal. RFID [4] is a means of storing and retrieving data 

through electromagnetic transmission to an RF compatible integrated circuit. It is usually used to label and track 

items in supermarkets and manufactories. RFID systems consist of two main components: tags and readers. A 

tag has an identification (ID) number and a memory that stores additional data such as manufacturer, product 

type, and environmental factors such as temperature, humidity, etc.. The reader is able to read and/or write data 

to tags via wireless transmissions. In a typical RFID application, tags are attached or embedded into objects that 

are in need of identification or tracking. RFID tags can be classified into three major categories by their power 

source: active tags, passive tags, and semi passive (semi-active) tags. Mobile phones [5] or smart phones that 

are enabled with sensors are used for impact on social including how mobile technology has to be used for   

environmental protecting, sensing and to influence information to make movements and actions environmental 

friendly. Mobile phone sensors were deployed and used on urban areas for monitoring and it was categorized 

into two major classes, participatory sensing where user is directly involved and opportunistic sensing where 

user is not involved, but its limitation includes power and static information processing or mobility restrictions. 

A Wireless Sensor Network [6] consists of many inexpensive wireless sensors, which are capable of collecting, 

storing, processing environmental information, and communicating with neighboring nodes. In the past, sensors 

are connected by wire lines. The access method of WSN gateway node is convenient because data can be    

received from a WSN via the gateway at any time and any place. The gateway acts as the network coordinator 

in charge of node authentication, message buffering where you can collect, process, analyze, and present your 

measurement data. Wireless sensor network management model consists of end device, router, gateway node 

and management monitoring center. End device is responsible for collecting wireless sensor network data, and 

sending them to parent node, then data are sent to gateway node from parent node directly or by router. After 

receiving data from wireless sensor network, gateway node extracts data after analyzing and packaging them 

into Ethernet format data, sends them to the server. A server is an instance of a computer program that accepts 

International Journal of Pure and Applied Mathematics Special Issue

3098



 

and responds to requests made by another program; known as a client. Less formally, any device that runs   

server software could be considered a server as well. Servers are used to manage network resources. The     

services or information in the servers are provided through the Internet that are connected through LAN and 

made available for users via smart phones, web browser or other web browser devices to make the system more 

intelligent, adaptable and efficient. 

4 Previous work 

Some of the research works carried out for monitoring the pollution parameters in a particular area of interest 

for making the environment smart in that area, different techniques and methods which were used in the past 

discussed in this section. Smart Environment Monitoring using Wireless Sensor networks [1] - In this work they 

are mainly focus on the making the city environment smart, by deploying wireless sensor networks in all over 

the city and moving public transportation system buses and cars. By accessing all the sensor networks,        

environmental behaviors are collected as a streaming data base to identify the environmental conditions. This 

methodology gives the monitoring data from stationary nodes deployed in city to the mobile nodes on public 

transportation buses and cars.  

Toward a Green Campus with the Internet of Things – the Application of Lab Management this research work 

adopts the concept of “Internet of Things” and implements an idea of energy-saving by proper management of 

computers and air conditioners. The architecture and the prototype of 

Smart Environment Monitoring using Wireless Sensor networks [1] - In this work they are mainly focus on the 

making the city environment smart, by deploying wireless sensor networks in all over the city and moving  

public transportation system buses and cars. By accessing all the sensor networks, environmental behaviors are 

collected as a streaming data base to identify the environmental conditions. This methodology gives the      

monitoring data from stationary nodes deployed in city to the mobile nodes on public transportation buses and 

cars.  By accessing all the sensor networks, environmental behaviors are collected as a streaming data base to 

identify the environmental conditions. This methodology gives the monitoring data from stationary nodes    

deployed in city to the mobile nodes on public transportation buses and cars. 
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5 Block diagram 

 
Fig.1.Block diagram 

 

In this work we are going to make an IOT Based Air Pollution  and Sound Pollution Monitoring System in 

which we will monitor the Air Quality and analyze the constituents over a web server using internet so that we 

can prevent spreading of poisonous gas to the environment, and will trigger an alarm when the air quality goes 

down beyond a certain level, means when there are sufficient amount of harmful gases are present in the air like 

CO2, smoke, alcohol, benzene and NH3. It will show the air quality in PPM on the LCD and as well as on 

webpage so that we can monitor it very easily. 

In this venture, we have used MQ135 sensor which is the best choice for monitoring Air Quality as it can    

detects most harmful gases and can measure their amount accurately. In this IOT project, you can monitor the 

pollution level from anywhere using your computer or mobile. This system can be installed install anywhere 

which is the main goal of IoT, and can also trigger some device to take control over pollution when pollution 

goes beyond some level, like we can switch on the Exhaust fan or can send alert SMS/mail to the user. 

 

6.1 Required Components 

 

 MQ135 Gas sensor 

 Arduino Uno 

 Wi-Fi module ESP8266 

 16X2 LCD 

 Breadboard 

 10K potentiometer 

 1K ohm resistors 

 220 ohm resistor 

 Buzzer 

 

International Journal of Pure and Applied Mathematics Special Issue

3100



 

6 Circuit Connection and Explanation 

First connect the ESP8266 with the Arduino. ESP8266 runs on 3.3V and if you give it 5V from the   Arduino 

then it won’t work properly and it may get damaged. Connect the pins of VCC and the CH_PD to the 3.3V of 

Arduino. The RX pin of ESP8266 works on 3.3V and it will not communicate with the Arduino when we 

connect it directly to the Arduino. So, we will have to make a voltage divider for it which will convert the 5V 

into 3.3V. This can be done by connecting three resistors in series like we did in the circuit. Connect the TX 

pin of the ESP8266 to the pin 10 of the Arduino and the RX pin of the esp8266 to the pin 9 of Arduino 

through the resistors. 

Using ESP8266 Wi-Fi module we can access to Wi-Fi or internet. It is a very cheap device and makes the 

projects very powerful. It can communicate with any microcontroller and it is the most leading    devices in 

the platform. Then we will connect the MQ135 sensor with the Arduino. Connect the VCC and the ground 

pin of the sensor to the 5V and ground of the Arduino and the Analog pin of     sensor to the A0 of the 

Arduino. 

Connect a buzzer to the pin 8 of the Arduino which will start to beep under unconditional situations like 

when air becomes more polluted, when the condition becomes true. 

At last, we will connect LCD with the Arduino. The connections of the LCD are as follows: 

 Connect pin 1 (VEE) to the ground. 

 Connect pin 2 (VDD or VCC) to the 5V. 

 Connect pin 3 (V0) to the middle pin of the 10K potentiometer and connect the other two ends of the 

potentiometer to the VCC and the GND. The screen contrast of the LCD is controlled by potentiometer. 

Potentiometer of values other than 10K will work too. 

 Connect pin 4 (RS) to the pin 12 of the Arduino. 

 Connect pin 5 (Read/Write) to the ground of Arduino. This pin is not often used so we will connect it to the 

ground. 

 Connect pin 6 (E) to the pin 11 of the Arduino. The RS and E pin are the control pins which are used to send 

data and characters. 

 Connect pin 11 (D4) to pin 5 of Arduino, pin 12 (D5) to pin 4 of Arduino, Connect pin 13 (D6) to pin 3 of 

Arduino, Connect pin 14 (D7) to pin 2 of Arduino. 

 The above four pins are data pins which are used to communicate with the Arduino. 

 Connect pin 15 to the VCC through the 220 ohm resistor. The back light brightness is set by the      

 .resistor. Larger values will make the back light much darker. 

 Connect pin 16 to the Ground. 
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Fig.2.Circuit Connection 

 

Fig.3. Implementation 

7 Working Explanation 

The MQ135 sensor can sense poisonous gases like NH3,NOx, alcohol, Benzene, smoke, CO2 and other gases, 

so it is perfect gas sensor for our Air Quality Monitoring Project. When connect it to Arduino then it will sense 

the gases, and we will get the Pollution level in PPM (parts per million). MQ135 gas sensor gives the measure 

of pollutants in form of voltage levels and we need to convert it into PPM. So for converting the output in 

PPM, here we have used a library for MQ135 sensor. Sensor was giving us value of 90 when there was no gas 

near it and the safe level of fresh air quality is 300 PPM and it should not exceed 1000 PPM. When it exceeds 
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the limit of 1000 PPM, then it starts cause Headaches, sleepiness and stagnant, stale, stuffy air and if exceeds 

beyond 2000 PPM then it can cause increased heart rate and many other diseases. 

When the value is less than 1000 PPM, then the LCD and webpage will display “Fresh Air”.  Whenever the 

value will increase 1000 PPM, then the buzzer will start beeping and the LCD and webpage will display “Poor 

Air, Open Windows”. If it increase 2000 then the buzzer will keep beeping and the LCD and webpage will 

display “Danger! Move to fresh Air”. 

8 Experimental Results 

After connected to the Wi-Fi of your ESP8266 device. After uploading, open the serial monitor and it will 

show the IP address like shown below. 

 

Fig.4. Connecting Wi-Fi for the device 

Type this IP address in your browser, it will show you the output as shown below. You will have to refresh 

the page again if you want to see the current Air Quality Value in PPM. 
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Fig.5. Web page monitoring the air quality 

You need to forward the port 80 (used for HTTP or internet) to your local or private IP address (192.168.*) 

of your device to monitor the air quality from anywhere in the world. After forwarding this port all the     

incoming connections will be forwarded to this local address and you can open above shown webpage by just 

entering the public IP address of your internet from anywhere. By logging into your router (192.168.1.1) and 

find the option to setup the port forwarding, you can forward the port. 

9 Role of IoT in our green environment 

The sensors outputs are interfaced with internet of things. A web page is created which contains the readings or 

observations of sensors. The output of sensors is continuously updated and can be seen in web page. The 

webpage is hosted online and a link is provided through which we can access the webpage and view the sensors 

output. 

10 Conclusion 
 

This system includes the sensors that detect the parameters causing pollution. The sensors are fire sensor, 

carbon dioxide sensor, color sensor and LPG sensor. Whenever there is an increase in the level of these 

parameters the sensors sense the situation and an alarm or indication is given. The message is displayed in the 

LCD display. If the authority of the industry does not take any actions to minimize the emissions then the 

system takes certain actions to this. If carbon- dioxide rises above the threshold value then machines are 

terminated from working. Similarly if fire is detected then exhaust fans are turned on, if LPG and colour change 

in liquids is detected the suitable actions are taken to overcome them. The system is operated through wireless 

system using the concept of IOT. The status of sensors of particular industry can be accessed anywhere from 

anyplace. The proposed system designed shows the simulation output of sensing the carbon dioxide gas, the 

colour of the water, fire, LPG leakage. An alarm is given and then displayed through LCD. Certain actions are 

taken when the authority does not take any steps to control the emissions even after the alarm is given. This is a 

robust system which is very useful in industries because of the increasing pollution due to increase in industries. 

This system is user friendly and cost of the product is affordable. The results of the project are accurate and 

hence can be implemented in any industries and public environment like areas which had been declared as more 

polluted zones and also for the safety of workers and the environment. Each and every industry whether small 

scale or large scale should and must have this system to monitor the emissions.  
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11 Future work 
 

This system is monitoring only four parameters and hence can be expanded by considering more parameters 

that cause the pollution especially by the industries. This system gives availability of viewing the sensor outputs 

through internet. It can be made to control the emissions by giving commands from distance. Many pollutants 

do not have sensors that sense them if available they are very expensive and hence building sensors for different 

parameters might be a future and very challenging task. 

 

 

REFERENCES 

1. ashwa El-Bendary, Mohamed Mostafa M. Fouad, Rabie A. Ramadan, Soumya Banerjee and Aboul Ella Hassanien, 

“Smart Environmental Monitoring Using Wireless Sensor Networks”,K15146_C025.indd, 2013 

2. Grzegorz Lehmann, Andreas Rieger, Marco Blumendorf, SahinAlbayrakDAI, “A 3-Layer Architecture for Smart 

Environment Models”/A model-based approach/Labor Technische University Berlin, Germany 978-1-4244-5328-

3/10 © IEEE,2010 

3. Muhammad SaqibJamil, Muhammad AtifJamil, AnamMazhar, AhsanIkram, Abdullah Ahmed, and 

UsmanMunawar, “Smart Environment Monitoring System by employing Wireless Sensor Networks on Vehicles 

For Pollution Free Smart Cities” Humanitarian Technology: Science, Systems and Global Impact 2015, HumTech, 

2015  

4. Hai Liu, MiodragBolic, AmiyaNayak, Ivan Stojmenović, “Integration of RFID and Wireless Sensor Networks”, 

School of Information Technology &Engineering,University of Ottawa, Ottawa, Canada, K1N 6N5, 

5. WazirZadaKhan,YangXiang,Mohammed Y Aalsalem, and QuratulainArshad“Mobile Phone Sensing Systems: A 

Survey” IEEE COMMUNICATIONS SURVEYS & TUTORIALS, VOL. 15, NO. 1, 2013 

6. Meng-Shiuan Pan and Yu-Chee Tseng, “ZigBee Wireless Sensor Networks and Their Applications” Department of 

Computer Science National Chiao Tung University Hsin-Chu, 30010, Taiwan, 2007 

7. Hsing-I Wang, “Toward a Green Campus with the Internet of Things” – the Application of Lab Management: 

Proceedings of the World Congress on Engineering 2013 Vol II, WCE, London, U.K, 2013 

8. HemantGhayvat, SubhasMukhopadhyay, Xiang Gui and NagenderSuryadevara, “WSN- and IOT-Based Smart 

Homes and Their Extension to Smart Buildings”,Sensors 2015, 15, 10350- 10379; doi:10.3390/s150510350, 2015 

9. Chapter 5.5 Carbon monoxide- Air Quality Guidelines - Second Edition WHO Regional Office for Europe, 

Copenhagen, Denmark, 2000www.euro.who.int/__data/assets/pdf_file/.../AQG2ndEd_5_5c arbonmonoxide.PDF 

10. Description about data analysis in MATLAB available at http://in.mathworks.com/solutions/data-analysis/build-

custom-tools-visualizations-applications.html 

 

International Journal of Pure and Applied Mathematics Special Issue

3105



3106


