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Abstract—The Internal Air Quality Monitoring System with Home Automation using 10T is designed to
enhance the quality of indoor environments by continuously monitoring air quality parameters such as
temperature, humidity, carbon dioxide (CO2) levels, and particulate matter (PM). This system integrates
Internet of Things (l1oT) technology to provide real-time data collection and analysis through a network of
sensors. The data is transmitted to a central platform where it can be accessed by users for monitoring and
control. In addition to air quality monitoring, the system includes home automation features, enabling users
to take corrective actions such as adjusting ventilation, controlling air purifiers, or activating fans based on
the environmental conditions. This integration of IoT for air quality monitoring and home automation aims
to provide a healthier, more comfortable living environment while optimizing energy usage. The project
presents an innovative solution to the growing concerns regarding indoor air pollution and contributes to
smart home technology by providing users with a more interactive and automated way to manage their
living spaces
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1:INTRODUCTION

Air pollution is a growing concern, affecting both outdoor and indoor environments. Poor indoor air quality
can lead to respiratory issues, allergies, and long-term health problems. Traditional air quality monitoring
methods lack automation and real-time data accessibility, making it difficult to take immediate corrective
actions. To address this challenge, we propose an loT-based Air Quality Monitoring System with Home
Automation. This system utilizes an ESP32 microcontroller connected to air quality sensors to monitor
pollutants such as CO., PM2.5, VOCs, temperature, and humidity. The collected data is processed and
transmitted to an loT cloud platform for remote access via a mobile app or web dashboard. with
home automation features that control air purifiers, exhaust fans, and HVAC systems based on real-time air
quality readings. If pollution levels exceed safe thresholds, the system automatically activates the necessary
devices to improve indoor air quality.This smart and energy-efficient system ensures a healthy indoor
environment, reduces manual intervention, and enhances real-time air quality monitoring with automated
corrective actions.
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Fig.No.1:-Project Setup

1.1. Proposed Indoor Air Quality Monitoring System

The overall architecture of the proposed IAQM system is shown in Figure 2. The system can collect AQ
data from several sites simultaneously. The collected data are processed and transmitted to an loT server to
be made available to remote users both in graphical and tabular forms. In each measurement site (e.g., a
house), several sensor nodes collect IAQ data and send them to a gateway. The gateway processes the
received data and posts the aggregated data with timestamp to the external world over the Internet. This
section discusses details of the hardware and firmware design of each part of the proposed system.
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Fig No. 2: PIAQM System
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Advantages:
1.IAQ monitoring can help identify and address issues like high levels of pollutants, mold, or poor
ventilation, leading to better air quality and improved health and comfort for occupants.

2.Real-time monitoring allows for early detection of potential issues like leaks or changes in air quality,
enabling timely interventions and preventing problems from escalating.

Disadvantages:
1.1AQ monitoring systems can be expensive to purchase, install, and maintain, particularly for large or
complex buildings.

2.The accuracy and reliability of data from IAQ monitoring systems can vary depending on the type of
sensors used, their calibration, and environmental conditions.

1.2. Fixed Outdoor Air Quality Monitoring Stations.

The overall architecture of Fixed Outdoor Air Quality Monitoring Stations if as shown in the figure the system is
designed as to check the air quality basically the outdoor air quality by this we can measure or get the perfect ratio or
AQI index this device we can place on buildings, poles, or in specific urban/rural areas. Measures pollutants
like PM2.5, PM10, NO2, SO, CO, and O:.
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Fig.No.3. AOI Monitoring Station

Advantages:

o Provides city-level pollution insights.
o Useful for policy-making and environmental planning.
o Often solar-powered and weather-resistant.
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Disadvantages:

o Expensive and complex installation.
« Coversonly a limited area (requires many units for large areas).
o Affected by environmental conditions (rain, wind, etc.).

1.3 . Drone-based Air Quality Monitoring Systems

These systems use drones equipped with air quality sensors to collect real-time atmospheric data from various
altitudes and locations. They are especially useful in areas that are hard to access or hazardous, such as
industrial zones, disaster sites, or high-rise urban environments.

Fig.No.4. Drone-based Air Quality Monitoring Systems

Advantages:

« Can access hard-to-reach or hazardous areas.
« Ideal for emergency response (fires, chemical leaks).
« Flexible flight paths for detailed mapping.

Disadvantages:

o Limited flight time (battery constraints).
o Regulatory issues (especially in urban airspace).
o Expensive initial setup and maintenance.

TIJER2504172 | TIJER — INTERNATIONAL RESEARCH JOURNAL www.tijer.org | b226



TIJER || ISSN 2349-9249 || © April 2025, Volume 12, Issue 4 || www.tijer.org
1.4 Wearable Air Quality Monitors

Small, portable devices worn by individuals to track personal exposure to pollutants in real-time this is a
handy device we can carry any where , this is a very helpful device for any individual.

Advantages:

o Personalized exposure data.
e Lightweight and easy to use.
o Great for health-conscious individuals or researchers.

Disadvantages:

o Limited sensor capabilities due to size.
o Short battery life.
« Data accuracy may be affected by body movement.

1.5 Mobile Air Quality Monitoring Systems

Mounted on vehicles (buses, taxis, drones) or carried by individuals. Continuously measures air quality
across different locations. This is a very useful device that can move here and there so it can measure AOI of
different areas easily.

Advantages:
o Covers large geographic areas.

 ldeal for mapping pollution hotspots.
o Flexible and cost-effective compared to fixed stations.
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Fig.No.5.Mobile Air Quality Monitoring System

Disadvantages:

« Data might be inconsistent due to mobility.
« Requires synchronization with GPS and data servers.
o Power and connectivity issues in remote areas.

CONCLUSION:

After researching and reviewing different papers and technologies we have come to an conclusion that In the
traditional indoor air monitoring system there is lack of automation and it becomes little harder to access the
system so we have added automation to the system through which we can control the air quality through our
voice command. This feature we added it makes the system more advanced and easy to use for the client and
the end users. By this system we can get the perfect Air Quality .
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