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Abstract - One of the biggest issues of our time is global 

air pollution. A multitude of variables, including as 

population expansion, increased vehicle use, 

industrialization, and urbanization, have led to rising 

pollution levels over time, which have a detrimental effect 

on human wellbeing by negatively affecting the health of 

individuals exposed to it. Air quality deteriorates when 

dangerous chemicals including carbon dioxide, smoking, 

alcohol, benzene, NH3, and NO2 are present in sufficient 

quantities in the atmosphere. In order to analyze the Air 

Quality, we are developing an IOT-Based Pollution 

Monitoring System that tracks it through an internet server.  

 

 

1.INTRODUCTION  

 

Many health-related issues are arising from air pollution. 

Major source of air pollution is road traffic emission which 

emits the 97% of CO and 75% of NO. Therefore, air quality 

monitoring is needed in order to provide useful information 

about the pollution and can take appropriate measures to 

mitigate the negative impact whenever it is necessary. The 

purpose of monitoring the air quality is not only to collect 

the data but also provide the information which is required 

by the scientist, planners, policy makers to make a decision 

on improving and managing the environment . The main 

mission of air quality monitoring network is to record the 

concentration of pollution and other parameter related to 

the pollution and deliver these information or data to the 

population to warn against the any danger. In an era where 

environmental concerns are at the forefront of global 

discourse, the monitoring and mitigation of air pollution 

have become critical imperatives. The proliferation of 

harmful pollutants in the atmosphere poses significant 

threats to public health and the environment. To address 

this challenge, the integration of advanced technologies 

into monitoring systems has emerged as a promising 

solution. One such innovation is the Air Quality Index 

Monitoring System, leveraging the capabilities of Arduino 

Uno, ESP8266, LCD display, and gas sensors like MQ2 

and MQ135. 

The Air Quality Index Monitoring System represents a 

convergence of hardware and software components, 

designed to accurately detect and quantify various 

pollutants present in the air. At its core, the system utilizes 

Arduino Uno microcontroller, renowned for its versatility 

and ease of programming. Coupled with the ESP8266 Wi-

Fi module, it enables real-time data transmission and 

remote monitoring capabilities, facilitating proactive 

responses to pollution events. Key to the functionality of 

the system are the gas sensors, specifically the MQ2 and 

MQ135. 

 

2. LITERATURE SURVEY: 

• A literature survey or a literature review in a project 

report shows the various analyses and research made 

in the field of interest and the results already 

published, taking into account the various parameters 

of the project and the extent of the project. Literature 

survey is mainly carried out in order to analyze the 

background of the current project which helps to find 

out flaws in the existing system & guides on which 

unsolved problems we can work out. So, the 

following topics not only illustrate the background of 

the project but also uncover the problems and flaws 

which motivated to propose solutions and work on 

this project. 

• Data validation and quality assurance: Ensuring 

the quality and accuracy of data generated by air 

quality monitoring systems is crucial for reliable 

results. Data validation and quality assurance 

processes may require additional resources, expertise, 

and standardized protocols to ensure that the data 

collected is accurate and trustworthy. 

• Lack of uniformity in monitoring standards: Air 

quality monitoring standards and regulations can vary 

across different regions, countries, and jurisdictions, 

leading to inconsistencies in data collection, analysis, 

and interpretation. Lack of uniformity in monitoring 

standards can hinder the comparison and synthesis of 

data from different sources, making it challenging to 

develop comprehensive strategies for air pollution 

management. 

 

 Air quality monitoring systems are essential tools              

for tracking and managing air pollution levels, and they 

have various applications in environmental monitoring, 

public health monitoring, and policy- making. These 

systems utilize different technologies, such as sensor-based 

monitoring, remote sensing, and modeling approaches, to 

measure and analyze air pollutant concentrations. 

However, challenges and limitations, including accuracy 

and reliability issues, spatial and temporal variability, cost 

and complexity, data integration and interoperability, and 

lack of uniformity in monitoring standards, need to be 

addressed to improve the effectiveness of air quality 

monitoring systems. Further research and advancements in 

technology, data management, and standardization are 

needed to overcome these challenges and enhance the 

capabilities of air quality monitoring systems for better air 

pollution management and public health protection. 
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Figure: System Design 

 

 

 
 
  

The Real-Time Air Quality and Climate Tracker System follows 
a systematic workflow. The gas sensors continuously sample the 
surrounding air, detecting the presence and concentration of target 
pollutants. The system processes these sensor readings and 
communicates with the ESP8266 module to transmit data to a 
designated server or cloud platform. Simultaneously, the LCD 
displays present the information in a clear and understandable 
format for users. 

Components Required: 

• ESP8266 Wi-Fi module 

• LCD display (16x2 or similar) 

• MQ2gassensor 

• Breadboard and jumper wires 

• Power supply (USB cable or battery pack) 

Connection Details: 

• Connect the VCC and GND pins of MQ2 sensor to 5V 
and GND on respectively. 

• Connect the analog output pins of MQ2 sensor to 
analog pins A0 respectively. 

• Connect the ESP8266 module to the computer 

• Connect the SDA and SCL pins of the LCD display to 
the corresponding analog pin 

Connect the VCC and GND pins of the LCD display to 5V and 
GND respectively 

3.PROBLEM STATEMENT 

 
In light of escalating environmental concerns and growing health 

risks associated with air pollution, there is an urgent need for the 

development of a robust AQI Monitoring System focused on Air 

Pollutants Detection. 

This system aims to address the complex challenges posed by 

deteriorating air quality, including the proliferation of harmful 

pollutants such as particulate matter, volatile organic compounds, 

nitrogen dioxide, and sulfur dioxide. By leveraging advanced 

sensor technologies, data analytics, and real-time monitoring 

capabilities, this system seeks to provide accurate and timely 

insights into air quality levels, enabling proactive measures to 

mitigate health risks, inform policy decisions, and promote 

environmental sustainability. 

 

 

 

 

4.PROPOSED SYSTEM 

 

As a research reference, five previous studies that have 

been conducted are considered as previous works. In 

researchers created a system that can measure air quality by 

combining the IoT concept and the fuzzy intelligence 

method in their re-search using Arduino Uno. The results 

of this study are more accurate than conventional 

measurements, but, in this study, the speed of the internet 

greatly affects the web-based server in making changes to 

the latest information (updates), so it requires an internet 

service that has optimal speed, as well as sufficient device 

server support. This paper does not specify any specific 

sensor, and only focuses on fuzzy logic implementation. 

In, IoT technology is implemented for designing a water 

quality monitoring device using Arduino Uno. The results 

ofthis test show that ATAIR is ready to be used for 

monitoringwater quality in the field and has successfully 

measured three parameters, namely temperature, turbidity, 

and oxygen in the Cimahi river. In, the researcher uses the 

We mosmicrocontroller module as the main module 

connecting the airsensor and gas sensor and provides 

notification to the user through the Blynk application about 

the air quality information in the room. The sensor which 

is used in this research is only MQ135, which is used to 

measure the level of CO, CO2, and alcohol. 

 

5.EXISTING SYSTEMS 

 

Setup and Initialization: Connect the hardware components 

according to the circuit diagram provided earlier. Install the 

necessary libraries for the LCD display (Liquid Crystal 

library) and ESP8266 (ESP8266WiFi library) in the 

Arduino IDE. Write the setup () function to initialize serial 

communication, LCD display, and sensors. 

1. Main Loop for Data Reading and Display: 

Write the main loop to continuously read 

sensor values, calculate gas concentrations, 

and display them on the LCD. 

2. Function for Concentration Calculation: Write 

a function to convert raw sensor values into gas 

concentrations based on calibration data. This 

function can be adjusted based on the actual 

calibration parameters of the sensors. 

3. Optional: Integration with ESP8266 for Wi-Fi 

Connectivity Implement code to enable 

ESP8266 Wi-Fi connectivity and data 

transmission to external servers or cloud 

platforms. This step involves configuring the 

ESP8266 module and sending sensor data over 

HTTP or MQTT protocols. 

http://www.ijsrem.com/


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

                           Volume: 09 Issue: 06 | June - 2025                            SJIF Rating: 8.586                                        ISSN: 2582-3930                                                                                                  

  

© 2025, IJSREM      | www.ijsrem.com                                                                                                                                                 |        Page 3 
   

4. Compile and Upload the Code: Verify the code 

for any syntax errors or logical issues.  

5. Testing and Validation: Power on the system 

and observe the LCD display for the real-time 

concentrations of gasses detected by the MQ2.- 

Optionally, integrate the ESP8266 module and 

verify the Wi-Fi connectivity and data 

transmission functionality. 

Deployment: Install the Real-Time Air Quality and Climate 

Tracker system in the desired environment, ensuring proper 

placement of sensors for accurate readings. Monitor the 

system continuously and perform periodic maintenance as 

needed to ensure reliable operation. 

 

 

6.METHODOLOGY 

 

Methodology for Real-Time Air Quality and Climate 

Tracker System 

• Requirement Analysis: Define the objectives of 

the project, including the parameters to be 

monitored (e.g., methane, carbon monoxide, 

nitrogen dioxide). Determine the target 

environment for deployment (e.g., indoor, 

outdoor, industrial). Identify the desired features 

such as real-time monitoring, data logging, 

remote access, and alarm systems. 

• Component Selection: Choose appropriate 

hardware components based on the project 

requirements and budget constraints. Select 

Arduino Uno as the microcontroller, ESP8266 

for Wi-Fi connectivity, LCD display for user 

interface, and MQ2 gas sensor for pollutant 

detection. 

• Circuit Design: Design the circuit layout 

considering the interconnections between, 

ESP8266, LCD display, and gas sensors. Ensure 

compatibility of voltage levels and signal 

interfaces between components. Use a 

breadboard or PCB for prototyping the circuit 

before final assembly. 

• Sensor Calibration: Calibrate the MQ2 gas 

sensors to establish a correlation between sensor 

readings and actual gas concentrations. Follow 

the calibration procedures provided in the sensor 

datasheets or conduct empirical testing in 

controlled environments. 

• Programming: Develop the firmware for 

Arduino Uno to read sensor data, process it, and 

control the LCD display. Implement algorithms 

for converting raw sensor values into gas 

concentrations based on calibration data. 

Program ESP8266 to enable Wi-Fi connectivity 

and data transmission to external servers or cloud 

platforms (optional). 

• Integration: Connect the hardware components 

according to the circuit design. Ensure secure 

connections and proper grounding to minimize 

noise and interference. Double-check the wiring 

and component placements to avoid short circuits 

or loose connections. 

• Testing and Validation: Conduct 

comprehensive testing of the entire system to 

verify its functionality and performance. Test 

sensor readings against known gas 

concentrations to validate accuracy and 

reliability. Evaluate the responsiveness of the 

system to changes in environmental conditions 

and pollutant levels. 

• Optimization and Fine-Tuning: Optimize the 

code for efficiency and resource utilization to 

enhance system responsiveness and stability. 

Fine-tune sensor calibration parameters based on 

feedback from testing and validation. Address 

any hardware or software issues encountered 

during testing and implement necessary 

adjustments. 

 

 

           7.IMPLEMENTATION 

 
Setup and Initialization: Connect the hardware 

components according to the circuit diagram 

provided earlier. Install the necessary libraries for 

the LCD display (Liquid Crystal library) and 

ESP8266 (ESP8266WiFi library) in the Arduino 

IDE. Write the setup () function to initialize serial 

communication, LCD display, and sensors. 

Main Loop for Data Reading and Display: 

Write the main loop to continuously read sensor 

values, calculate gas concentrations, and display 

them on the LCD. 

Function for Concentration Calculation: Write 

a function to convert raw sensor values into gas 

concentrations based on calibration data. This 

function can be adjusted based on the actual 

calibration parameters of the sensors. 

Optional: Integration with ESP8266 for Wi-Fi 

Connectivity Implement code to enable ESP8266 

Wi-Fi connectivity and data transmission to 

external servers or cloud platforms. This step 

involves configuring the ESP8266 module and 

sending sensor data over HTTP or MQTT 

protocols. 

 

4.2 DATA FLOW DIAGRAM 

http://www.ijsrem.com/
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Fig -1: Data Flow Diagram – Level 1 

 

 

 
                              

 Figure. Output 

 

 

           8. ADVANTAGES 

 

• Enhanced Public Awareness: Provides real-time 

data to the public about air quality, helping people 

make informed decisions about outdoor activities. 

Raises awareness about the impact of pollution on 

health and the environment. 

• Health Protection: Alerts sensitive groups (e.g., 

children, the elderly, and individuals with respiratory 

or cardiovascular conditions) to avoid outdoor 

exposure during poor air quality periods. Reduces 

long-term health risks by encouraging behavioral 

changes. 

• Policy and Decision Making: Helps policymakers 

design and implement targeted interventions to reduce 

air pollution. Facilitates data-driven decisions to 

enforce emission regulations and traffic restrictions. 

• Environmental Monitoring: Tracks pollution levels 

from various sources (vehicles, industries, etc.), 

identifying hotspots and trends. Supports research and 

analysis on pollution patterns and climate impact. 

• Community and Urban Planning: Assists urban 

planners in designing greener cities with improved air 

quality. Guides zoning and placement of sensitive 

facilities like schools and hospitals in low-pollution 

areas. 

• Early Warning Systems: Provides immediate alerts 

for hazardous conditions, such as smog or high 

particulate matter levels, preventing emergencies. 

• Cost Efficiency in Management: Allows authorities 

to allocate resources efficiently by focusing on areas 

with severe pollution. Reduces healthcare costs by 

preventing air-pollution- related illnesses. 

 

 

           9. DISADVANTAGES 

                

• High Cost of Installation and Maintenance: Real-

time monitoring systems require advanced 

sensors, hardware, and software, which can be 

expensive to install. Regular calibration and 

maintenance also add to the cost. 

 

• Data Accuracy Challenges: Low-cost sensors 

may produce less accurate data due to 

environmental factors like humidity, 

temperature, or interference from other 

pollutants. 

 

• Limited Coverage: these systems often cover 

specific locations, leaving large areas 

unmonitored. Installing additional systems for 

broader coverage increases costs. 

 

• Technical Complexity: Operating and 

maintaining these systems requires specialized 

knowledge, making them less accessible to 

communities with limited technical expertise. 

 

• Data Overload: Large volumes of data require 

efficient processing and analysis. Poor data 

management can lead to delays or inaccuracies in 

reporting. 

 

• Dependence on Power and Connectivity: Real-

time monitoring depends on uninterrupted power 

supply and internet connectivity. Outages can 

disrupt data collection and transmission. 

 

• Potential for Misuse or Misinterpretation: 

Publicly accessible real-time data can lead to 

unnecessary panic or economic losses if 

interpreted incorrectly or used irresponsibly. 
 

http://www.ijsrem.com/
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          10.Applications 
 

• Urban Air Quality Management: Real-time 

monitoring of air pollution in cities to identify 

hotspots and trends. Data-driven insights for 

urban planners to reduce vehicular and industrial 

emissions. 

• Industrial Emission Monitoring: Continuous 

tracking of emissions from factories and 

industrial plants. Ensures compliance with 

environmental regulations and standards. 

• Public Health and Safety: Providing real-time 

air quality data to alert citizens during hazardous 

conditions. Useful for people with respiratory 

conditions like asthma to avoid high- pollution 

areas. 

• Traffic and Transportation Management: 

Identifying high-pollution zones due to traffic 

congestion. Enabling dynamic traffic rerouting to 

reduce emissions and improve air quality. 5. 

Educational and Research Purposes: Helping 

schools, universities, and researchers study 

pollution patterns, their effects, and solutions. 

Encourages innovation in pollution control 

technologies. 

• Smart City Integration: Used as a core 

component of smart city projects for sustainable 

urban living. Real-time data integrated into 

systems like smart traffic lights or public health 

dashboards. 

 

 

         11.FUTURE SCOPE: 

 

1. Integration with Smart Cities: IoT-based air 

quality monitoring systems can be integrated into 

smart city infrastructure, providing real-time data 

for urban planning, traffic management, and 

public safety. These systems can influence the 

design of green zones, low-emission areas, and 

better public transportation systems. 

2. Advanced Predictive Analytics: Using AI and 

machine learning algorithms, the data collected 

can be analyzed to predict pollution trends, 

identify sources, and develop mitigation 

strategies. Predictive analytics can also warn 

citizens of potential air quality deterioration. 

3. Personalized Health Applications: Wearable 

IoT devices can integrate with air quality 

monitoring systems to provide personalized health 

recommendations based on real-time exposure. 

Mobile apps can guide individuals on safe outdoor 

activity times and routes with minimal pollution. 

4. Policy Development and Enforcement: 

Governments can use data from IoT systems to 

frame and enforce regulations for industries, 

vehicular emissions, and urban construction 

projects. Systems can also assist in compliance 

monitoring and automatic penalty imposition for 

violators. 

 

 

12. CONCLUSIONS 

 
The development of the Real-Time Air Quality and Climate 

Tracker System utilizing ESP8266, LCD Display, MQ2 sensor 

represents a significant step forward in addressing the pressing 

issue of air quality management. Throughout the project, we have 

successfully integrated cutting-edge technologies to create a 

versatile and accessible solution for monitoring pollutants in the 

atmosphere. By leveraging the capabilities of Arduino Uno as the 

microcontroller, ESP8266 for Wi-Fi connectivity, and LCD 

display for user interface, we have established a robust 

framework for real- time data acquisition and visualization. The 

inclusion of MQ4 and MQ135 gas sensors enables the detection 

and quantification of various pollutants, including methane, 

carbon monoxide, nitrogen dioxide, and volatile organic 

compounds, providing comprehensive insights into air quality 

parameters. Through meticulous calibration and testing, we have 

ensured the accuracy and reliability of the system in measuring 

gas concentrations. The implementation of calibration 

procedures and conversion algorithms has facilitated the 

translation of raw sensor data into meaningful and actionable 

information for stakeholders. This feature enables proactive 

responses to changes in air quality and facilitates informed 

decision-making for pollution control measures. In 

conclusion, the Real-Time Air Quality and Climate Tracker 

System offers a versatile and scalable solution for 

monitoring and managing air quality in various 

environments, ranging from indoor spaces to industrial 

settings. By harnessing the power of emerging 

technologies, we are better equipped to address the 

challenges posed by air pollution and work towards 

building healthier and more sustainable communities for 

generations to come. 
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