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Abstract - Air pollution poses a significant threat to the 

environment and public health, highlighting the need for 

effective monitoring systems. This paper introduces an IoT-

based air pollution detection and monitoring system built using 

Arduino. The system incorporates sensors such as MQ135  to 

measure key pollutants, including carbon dioxide (CO₂), 

carbon monoxide (CO), and particulate matter. Arduino 

processes the collected data and transmits it to a cloud platform 

via Wi-Fi or GSM modules, enabling real-time monitoring and 

remote access through web or mobile applications .The system 

also generates alerts when pollutant levels surpass predefined 

safety thresholds, promoting timely interventions. Its low-cost 

and modular design ensure scalability and adaptability for 

various applications, including urban, industrial, and 

residential environments. The proposed solution demonstrates 

its reliability and potential in enhancing environmental 

monitoring and facilitating data-driven pollution management 

strategies. 

Key Words:  IoT, Arduino, air pollution monitoring, real-time 

data, sensors, environmental management. 

 

 

1.INTRODUCTION  

Air pollution is a growing global concern, posing severe risks 

to health and the environment. Traditional air quality 

monitoring systems are expensive and lack scalability, limiting 

their effectiveness. IoT-based solutions offer a cost-effective, 

real-time alternative, enabling efficient data collection and 

analysis through interconnected devices.This paper presents an 

IoT-enabled air pollution monitoring system using Arduino, 

integrating sensors like MQ135 to measure key pollutants such 

as CO₂ and CO. Data is transmitted to a cloud platform for 

remote access and real-time alerts when pollutant levels exceed 

safe thresholds. The system’s affordability, scalability, and 

adaptability make it suitable for diverse environments, 

providing a practical approach to managing air pollution and 

promoting sustainable practices. 

 

2. Body of Paper 

Project Architecture System Components  

1. System Overview :Provides a real-time IoT-based 

framework for air pollution detection and monitoring. 

2. Sensors : MQ135 and MQ7 sensors detect pollutants 

like CO₂, CO, and other harmful gases. 

3. Microcontroller : Arduino processes sensor data and 

controls system operations. 

4. Communication Modules : Wi-Fi (ESP8266) or GSM 

modules enable data transmission to the cloud. 

5. Cloud Platform : Stores and visualizes air quality data 

for remote access and monitoring. 

6. User Interface :Web and mobile applications provide 

real-time visualization and alert notifications. 

7. Power Supply :Ensures consistent power for sensors, 

microcontroller, and communication modules. 

8. Data Flow: Sensor data is collected, processed by 

Arduino, and transmitted to the cloud for analysis. 

9. Alerts System: Triggers notifications when pollutant 

levels exceed safe thresholds. 

10. Scalability: Modular design supports additional 

sensors and components for expanded functionality. 

11. Cost Efficiency: Uses affordable components for 

widespread applicability and deployment. 

12. Environmental Application : Monitors air quality in 

urban, industrial, and residential settings. 
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DETAILED PROCESS 

   1. Sensor Data Collection 

• The MQ135 and MQ7 sensors are connected to the 

Arduino board. These sensors measure various 

pollutants, such as carbon dioxide (CO₂), carbon 

monoxide (CO), and ammonia (NH₃), by detecting 

their concentration in the air. 

• The sensors generate analog voltage signals 

proportional to the pollutant levels. These signals are 

fed into the Arduino for processing. 

2. Data Processing by Arduino 

• The analog signals from the sensors are converted to 

digital data by the Arduino’s analog-to-digital 

converter (ADC). 

•  The Arduino processes the digital data using 

predefined algorithms to calculate the concentration 

of pollutants based on the sensor’s characteristics. 

• The processed data is then prepared for transmission 

to the cloud platform. 

3. Data Transmission to Cloud 

• The Arduino communicates with the cloud platform 

via a Wi-Fi module (ESP8266) or GSM module, 

depending on the availability of a network. 

• The data is sent in real-time to a cloud service like 

ThingSpeak, Firebase, or any other IoT-compatible 

platform, where it is stored and can be accessed for 

analysis. 

4. Cloud Data Storage and Visualization 

• The cloud platform receives and stores the air quality 

data continuously. 

• The platform visualizes the data on a dashboard, 

displaying the pollutant levels over time with 

graphical representations like line charts or bar 

graphs. 

• Historical data is also stored, enabling users to track 

long-term air quality trends. 

5. User Interaction and Alerts 

• The system sends real-time alerts to users (via mobile 

or web applications) when pollutant levels exceed 

predefined safety thresholds. 

•  Alerts are typically set for harmful levels of CO₂, CO, 

or particulate matter that could affect health. 

•  Users can access the data remotely on their devices, 

ensuring they are always informed about the air 

quality in their environment. 

6. Power Management 

•  The system is powered using a suitable power source, 

such as a battery or adapter, to ensure continuous 

operation of sensors, Arduino, and communication 

modules. 

•  For battery-powered systems, low power 

consumption design techniques are implemented to 

ensure longevity and minimize energy costs. 

7. System Calibration 

• The sensors need to be calibrated to ensure accurate 

readings. This process involves comparing sensor 

outputs with known reference values or using 

calibration gases. 

• Calibration is typically done during the initial setup 

and periodically maintained to account for sensor 

aging. 

8. Alert Threshold Configuration 

• Predefined pollutant concentration thresholds are set 

in the Arduino code to trigger alerts when certain 

limits are surpassed. 

• These thresholds can be adjusted remotely or through 

the system’s interface based on specific 

environmental conditions or regulatory standards. 

9. Scalability and Expansion 

• The system can be scaled by adding additional sensors 

for monitoring other pollutants, such as nitrogen 

dioxide (NO₂) or particulate matter (PM). 
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• The modular design of the system allows for easy 

integration with other IoT devices, such as weather 

stations or temperature sensors, to enhance the air 

quality data and system functionality. 

10. Maintenance and Updates 

•  The system requires periodic maintenance, such as 

cleaning sensors, replacing components, and updating 

software. 

•  Firmware and software updates can be done remotely 

to improve system performance, enhance features, or 

adjust for environmental changes. 

11. Testing and Validation 

• The system undergoes thorough testing, comparing its 

readings with professional air quality monitors to 

ensure accuracy. 

•  Results from test sites are analyzed to confirm the 

reliability and efficiency of the system in real-world 

conditions. 

 

 

 

 

FACTS  

Air pollution causes over 7 million deaths annually, as reported 

by the World Health Organization (WHO), highlighting the 

urgent need for effective monitoring systems. IoT technology 

offers a solution by enabling real-time air quality monitoring, 

providing continuous and remote access to data, which helps in 

proactive pollution management. 

Low-cost sensors like MQ135 and MQ7 make air quality 

monitoring affordable, allowing for widespread deployment in 

both urban and industrial settings. These systems offer real-

time data visualization through mobile apps or web dashboards, 

ensuring users can track pollution levels anytime. 

Alerts are triggered when pollutant levels exceed safe limits, 

enabling quick action to mitigate exposure. The system is also 

scalable, allowing for the addition of more sensors to monitor 

additional pollutants or environmental factors as needed. 

Cloud platforms like Thing Speak and Firebase store, analyze, 

and visualize data, providing easy access to historical trends. 

IoT systems are energy-efficient, designed for long-term 

monitoring with minimal maintenance. When calibrated 

correctly, they offer reliable readings comparable to traditional 

systems. 

Cities worldwide are adopting IoT-based air pollution 

monitoring to enhance public health and inform policy 

decisions, ensuring better air quality management through data-

driven approaches. IoT-based air pollution monitoring systems 

provide an affordable, scalable, and efficient way to track air 

quality in real time. With the integration of low-cost sensors 

and cloud platforms, these systems offer accessible and 

reliable data, empowering users and authorities to make 

informed decisions. By continuously monitoring pollutant 

levels and sending timely alerts, these systems play a vital role 

in improving public health and fostering sustainable 

environmental practices. 

 

. 
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STEPS 

1. Component Selection: Choose sensors, microcontrollers, and 

communication modules based on system requirements. 

2. Sensor Setup: Connect and calibrate sensors to ensure 

accurate pollutant detection. 

3 .Arduino Programming :Write code to process sensor data 

and transmit it to the cloud. 

4 .Cloud Integration: Set up a cloud platform to store, analyze, 

and visualize air quality data. 

5 .Data Visualization: Design dashboards for real-time data 

display and historical analysis. 

6..Alert System Setup: Configure thresholds and notifications 

for pollutant levels exceeding safe limits. 

7 .Testing and Calibration: Test the system’s accuracy and 

calibrate sensors for reliable readings. 

8.Deployment:Install the system in the target environment and 

ensure stable connectivity. 

9.Maintenance:Regularly clean sensors, update software, and 

recalibrate for ongoing accuracy. 

10.Scaling and Expansion: Expand the system by adding 

sensors or monitoring additional pollutants. 

 

ADVANTAGES 

 

1. Real-Time Monitoring: Provides continuous, live data 

for immediate action on pollution levels. 

2. Cost-Effective: Affordable components make 

monitoring accessible for all. 

3. Scalability: Easily expandable by adding more sensors 

to monitor larger areas or pollutants. 

4. Remote Accessibility: Data stored in the cloud is 

accessible remotely via mobile or web. 

5. Automated Alerts: Sends notifications when pollutant 

levels exceed safety thresholds. 

6. Energy Efficient: Consumes minimal power for long-

term, low-maintenance operation. 

7. Data Accuracy: Provides reliable, accurate readings 

with proper calibration. 

8. Environmental Impact: Identifies pollution hotspots, 

aiding in air quality improvement. 

 

 

APPLICATIONS 

1 .Urban Air Quality Monitoring: It tracks city pollution levels 

to protect public health and guide policies. 

2. Industrial Emission Control: The system monitors factory 

emissions to ensure regulatory compliance. 

3. Health and Safety Monitoring: It ensures safe air quality in 

hospitals, schools, and public spaces. 

4. Smart Cities: Pollution data is integrated into urban planning 

for more efficient city management. 

5. Agricultural Areas: It monitors air quality around farms to 

protect crops and livestock from pollutants. 

6. Environmental Research: The system collects data to study 

pollution trends and their impact on the environment. 

7. Weather Stations: It combines air quality data with weather 

monitoring to analyze pollution effects on the climate. 

8. Home Air Quality Management: The system provides real-

time updates to improve indoor air quality in homes. 

9. Public Health Initiatives: It supports efforts to reduce health 

risks associated with pollution exposure. 

10. Transportation Systems: Air quality around traffic areas is 

assessed to understand the pollution impact of transportation. 

. 

 

 

CHANGES IT WILL BRING / FUTURE SCOPE 

1. Real-time, accurate data will enhance air quality monitoring 

and decision-making. 

2. Data-driven insights will help develop more effective urban 

planning and pollution control policies. 

3. The system will enable faster reactions to pollution 

emergencies, reducing health risks. 

4. Future systems could monitor additional pollutants, 

providing more comprehensive environmental data. 

5. The system could be integrated into broader smart city 

infrastructure for more efficient urban management. 

6. Machine learning and predictive analytics could be used for 

proactive pollution control and trend analysis. 

7.  Expanded deployment of the system could create a global 

network for tracking air quality across regions. 

8. Individuals could receive personalized air quality alerts 

through wearable devices. 

http://www.ijsrem.com/
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9. Ongoing advancements in sensor technology will make 

monitoring systems more accurate and cost-effective. 

10. The system will support initiatives to improve public health 

by providing reliable air quality data. 

 

Table -1: Global metrics  

 

 

  

 

 

 

 

 

 

 

 

Fig -1: Figure 

 

 

Charts 

 

 

3. CONCLUSIONS 

The IoT-based air pollution monitoring system provides a cost-

effective, scalable solution for real-time air quality tracking, 

enabling informed decision-making and proactive pollution 

control. With its integration of low-cost sensors and cloud 

platforms, it offers accessibility for widespread deployment 

across urban, industrial, and residential areas. As technology 

advances, the system is poised to monitor a wider range of 

pollutants, integrate with smart city infrastructure, and use 

predictive analytics to enhance public health and environmental 

sustainability. Its future scope promises global collaboration in 

air quality management, contributing to cleaner air and 

improved quality of life. 
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