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ABSTRACT

Aero Care Predictor is an IloT-based
indoor air hazard monitoring system
developed to improve environmental safety
through  continuous detection and
monitoring of harmful gases and smoke in
indoor environments. The system is
designed to identify dangerous conditions
such as smoke presence, combustible gas
leakage, and  carbon monoxide
accumulation in real time, thereby
reducing potential health and safety risks.

It is suitable for applications in homes,

laboratories, industries, and other
enclosed spaces where air quality
deterioration may create hazardous

situations. The system utilizes a Raspberry
Pi as the central controller responsible for
collecting, processing, and analyzing
sensor data. Multiple gas sensors are
integrated into the system, including the
MQ-2 sensor for smoke and flammable
gas detection, MQ-5 for LPG and natural
gas sensing, and MQ-7 for carbon

monoxide monitoring. These sensors

continuously  monitor  air

quality

parameters and transmit  real-time
readings to the Raspberry Pi for analysis.
A buzzer is used to generate immediate
audible alerts whenever hazardous gas
concentrations exceed predefined
threshold values. The IoT communication
module enables wireless transmission of
sensor readings and alerts to cloud servers
for remote monitoring and data storage.
The system classifies air quality conditions
into Safe, Warning, and Danger levels,

enabling users to take preventive actions.
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INTRODUCTION

Indoor air quality has become an important
concern in modern environments due to

increasing urbanization and the use of gas-
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based appliances in homes, laboratories,
and industries. Harmful gases such as
carbon monoxide, LPG, methane, and
smoke can accumulate in enclosed spaces
and create serious health and safety risks.
Traditional monitoring systems often
provide limited functionality and lack real-
time analysis and remote accessibility. Aero
Care Predictor is an loT-based indoor air
hazard monitoring system developed using
Raspberry Pi and MQ-series sensors for
detecting hazardous gases and smoke. The
system provides real-time monitoring,
cloud connectivity, and intelligent hazard
classification for improving environmental

safety and early risk detection.
RELATED WORK

Several researchers have developed loT-
based air quality monitoring systems for
detecting harmful gases and improving

environmental safety. Existing systems

commonly use gas Sensors,
microcontrollers, and wireless
communication modules to monitor

pollutants and provide real-time alerts.
Studies involving MQ-series sensors and
Raspberry Pi platforms have shown
effective detection of smoke, LPG leakage,
and carbon monoxide levels in indoor

environments.

Cloud-based monitoring systems further

enable remote access and data visualization
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through web dashboards. Some advanced
approaches integrate machine learning
techniques for predictive analysis and

intelligent decision-making.
LITERATURE REVIEW

Recent research on indoor air quality
monitoring systems has focused on
detecting harmful gases and improving
environmental safety through embedded
systems and IoT technologies. Earlier
methods relied on manual monitoring and
laboratory analysis, which were costly and
lacked real-time capabilities. Sensor-based
systems using MQ-series gas sensors
improved gas detection and local alert
mechanisms. [oT integration further
enhanced monitoring by enabling real-time
data transmission, cloud storage, and
remote access. Recent studies also
introduced machine learning techniques for
intelligent air quality classification and
prediction. However, challenges such as
implementation complexity, high cost, and
network dependency still exist in many

systems.
EXISTING METHOD

The existing air quality monitoring systems
mainly rely on manual monitoring,
conventional alarm systems, and standalone
microcontroller-based solutions for

detecting harmful gases and smoke.
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These systems use gas sensors to monitor
air conditions and activate alarms when gas
concentration exceeds predefined threshold
values. Some systems provide local
displays and basic monitoring capabilities,
while IoT-based systems support remote

data visualization.

However, they lack intelligent analysis,

predictive  capability, and real-time
decision-making. Limitations such as false
alarms, absence of historical data analysis,
no hazard prediction, and limited scalability
reduce their effectiveness in ensuring

complete indoor environmental safety.
PROPOSED METHOD

The proposed Aero Care Predictor is an
IoT-based indoor air hazard monitoring
system designed for real-time detection and
prediction of harmful gases and smoke. The
system uses MQ-2, MQ-5, and MQ-7
sensors with a Raspberry Pi for continuous
monitoring and processing of air quality
data. Sensor readings are analyzed using
predefined thresholds and machine learning
techniques to classify air conditions into

Safe, Warning, and Danger levels.

When hazardous conditions are detected, a
buzzer generates alerts and data is
transmitted to the cloud for remote
monitoring.  The

system  provides

intelligent, scalable, and  reliable

environmental safety management.
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SYSTEM ARCHITECTURE
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Fig 1: Block Diagram

METHODOLOGY DESCRIPTION

Gas Sensing Unit

The MQ-2 sensor is used to detect smoke
and flammable gases present in the indoor
environment. It continuously monitors air
quality and sends sensor values to the

Raspberry Pi for further processing.
LPG and Gas Detection Unit

The MQ-5 sensor is responsible for
detecting LPG, natural gas, and
combustible gas leakage. It provides real-
time sensing information to identify

hazardous gas concentrations.
Carbon Monoxide Monitoring Unit

The MQ-7 sensor detects carbon monoxide
levels in the surrounding environment. It
helps in identifying toxic gas accumulation

and improves overall indoor safety.

Processing and Alert Unit
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The Raspberry Pi acts as the central
controller that receives and processes data
from all connected sensors. Based on
predefined conditions, it activates the
buzzer to provide immediate alerts during

hazardous situations.
IoT and Intelligent Analysis Unit

The IoT platform transfers sensor readings
to cloud servers for remote monitoring and
data storage. Machine learning techniques
analyze collected data and classify air
quality conditions for predictive hazard

detection.

SOFTWARE AND HARDWARE
REQUIREMENTS

Hardware Requirements

Raspberry Pi

Fig 2: Raspberry

Raspberry Pi acts as the main processing
and control unit of the Aero Care Predictor
system. It receives sensor data, processes
information, and controls alert generation

and cloud communication.
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MQ-2 Sensor

Fig 3: MQ-2 Sensor

The MQ-2 sensor is used to detect smoke
and flammable gases in the environment. It
continuously monitors air conditions and

provides real-time sensing information.

MQ-5 Sensor

Fig 4: MQ-5 Sensor

The MQ-5 sensor detects LPG, natural gas,
and combustible gas leakage. It helps in
identifying hazardous gas concentrations

and preventing dangerous situations.

MQ-7 Sensor
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Fig 5: MQ-7 Sensor

The MQ-7 sensor is used to detect carbon

monoxide gas present in  indoor

environments. It provides accurate
monitoring of toxic gas levels to improve

safety.

Buzzer

Fig 6: Buzzer

The buzzer is used as an audible alert
mechanism during hazardous conditions. It
immediately warns users when gas

concentration exceeds safe limits.
TIoT Communication Module

The IoT communication module enables
wireless transmission of sensor data to
cloud platforms. It supports remote
monitoring and real-time notifications for

users.

Software Requirements
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Python Programming Environment and

TIoT Platform

Python software is used to develop
algorithms for sensor data acquisition,
processing, and hazard classification in the
Aero Care Predictor system. The software
continuously reads sensor values, compares
them with predefined thresholds, and
controls alert mechanisms accordingly. It
also enables IoT communication, cloud
data storage, machine learning integration,
and real-time monitoring through web

dashboards.

RESULTS AND DISCUSSION

The Aero Care Predictor system was
developed and successfully implemented to
monitor air quality in real time, calculate
the Air Quality Index (AQI), perform air
quality labeling, and predict potential
health risks using machine learning
techniques. The system makes use of MQ-
2, MQ-5, and MQ-7 sensors to detect the
presence of harmful gases such as smoke,
liquefied petroleum gas (LPG), methane,
and carbon monoxide in the surrounding
environment. These sensors continuously
collect data, which is then processed to
determine the concentration levels of
pollutants present in the air. The collected
sensor values are further analyzed to
compute the AQI, which provides a

standardized numerical representation of
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air pollution levels. Based on the calculated
AQI values, the system categorizes air
quality into different levels such as Good,
Moderate, Unhealthy, Very Unhealthy, and
Hazardous, enabling users to easily
understand the environmental conditions

without interpreting complex data.

Fig 7: results process kit

In addition to AQI calculation, the system
integrates a machine learning model that
analyzes the patterns in sensor data and
predicts possible diseases that may arise
due to prolonged exposure to polluted air.
These predicted health risks include
respiratory disorders such as asthma,
chronic bronchitis, and other pollution-
related conditions. The machine learning
model was trained using relevant datasets,
allowing it to identify correlations between
pollutant levels and health impacts with
reasonable accuracy. The results obtained
from the system demonstrate that it is

capable of providing continuous

monitoring and real-time feedback, which

is essential for early detection of hazardous
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conditions. The AQI values generated were
found to be consistent with expected
pollution the condition worsens. However,
the system’s performance may be
influenced by factors such as sensor
calibration, environmental conditions like
temperature and humidity, and the quality
of training data used in the machine

learning model.

Despite these minor limitations, the Aero
Care Predictor proves to be an efficient,
cost-effective, and practical solution for
monitoring air quality, predicting health
risks, and promoting awareness about
environmental safety. The integration of
IoT-based sensing with intelligent data
analysis makes this system highly suitable
for applications in smart homes,
workplaces, and wurban environments,

where maintaining air quality is crucial for

ensuring human health and well-being.
CONCLUSION

The Aero Care Predictor was successfully
developed as an intelligent IoT-based
indoor air hazard monitoring system for
improving environmental safety. The
system continuously monitors harmful
gases and smoke using multiple sensors and
provides real-time alerts during hazardous
conditions. It offers a reliable, cost-

effective, and scalable solution for
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protecting human health and ensuring safer

indoor environments.
FUTURE SCOPE

The system can be enhanced by integrating

advanced Artificial Intelligence and
Machine Learning techniques for accurate
hazard prediction and intelligent decision-
making. Additional sensors, mobile
applications, and smart automation features
can be incorporated to improve monitoring
and  response  capabilities.  Future
developments can transform the system into
a fully automated and highly efficient

environmental safety platform.
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