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ABSTRACT

The real-time hazardous gas detection and warning system using embedded technology is
designed to monitor and detect toxic and flammable gases in industrial and residential
environments. Hazardous gases such as carbon monoxide, methane, and ammonia pose
serious risks to human health and safety, making early detection crucial. The proposed system
uses gas sensors integrated with embedded systems like microcontrollers to continuously
monitor gas concentration levels in the environment. When gas levels exceed predefined
safety thresholds, the system generates immediate alerts through alarms and notifications. The
integration of embedded technology ensures fast processing, low power consumption, and
real-time response. Modern gas detection systems utilize sensors such as metal oxide
semiconductor (MOS) and electrochemical sensors to detect various gases with improved
accuracy . Additionally, the system can be enhanced using loT for remote monitoring and
data logging. This project aims to provide a cost-effective, reliable, and efficient solution for
preventing accidents caused by gas leaks. The system is particularly useful in industries,
mines, and smart homes, ensuring safety and reducing risks associated with hazardous gas
exposure.
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I. INTRODUCTION provides immediate alerts when danger is
detected.

Hazardous gases are commonly present in
industrial environments such as chemical
plants, mines, and oil refineries. These gases
can be toxic, flammable, or explosive,
posing serious threats to human life and
infrastructure. Therefore, early detection
and warning systems are essential for

Il. LITERATURE SURVEY

ensuring safety.

With advancements in embedded systems
and sensor technologies, it is now possible
to design efficient real-time monitoring
systems. Gas detection systems typically use
sensors that generate electrical signals when
exposed to gases, enabling quick
identification of hazardous conditions.
These systems can trigger alarms, activate
ventilation systems, or notify users
instantly.

This project focuses on developing a real-
time hazardous gas detection system using
embedded technology that continuously
monitors environmental conditions and
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1. Title: Autonomous Hazardous Gas
Detection Systems

Author: Boon-Keat Chew et al.

Abstract:

This study discusses advanced gas detection
systems that use sensor arrays and machine
learning techniques to improve accuracy
and reduce calibration issues. It highlights
the importance of real-time monitoring and
automated detection in industrial
environments.

2. Title: Gas Sensor Technologies and
Applications
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Author: Azwan Mahmud

Abstract:

This  paper explains the use of
electrochemical and MOS sensors for
detecting toxic gases. It focuses on

improving sensitivity and reliability in gas
detection systems.

3. Title: Embedded Systems in Industrial
Safety

Author: Harjit Singh

Abstract:

The study emphasizes the role of embedded
systems in monitoring hazardous
environments and ensuring safety through
real-time data processing and alerts.

4. Title:
System

loT-Based Gas Monitoring

Author: Various Researchers

Abstract:

This research explores the integration of 1oT
with gas sensors for remote monitoring and
alert systems, enabling real-time data
transmission and control.

5. Title: Gas Leak Detection Using Sensor
Networks

Author: Varun Kumar Ojha et al.

Abstract:

This paper presents classification-based
approaches to detect hazardous gas mixtures
and improve safety in sewer pipelines and
industrial environments.

1. EXISTING SYSTEM

Existing gas detection systems are primarily
based on standalone gas sensors that provide
limited functionality. These systems are
often manual or semi-automatic and require
frequent calibration to maintain accuracy.
Traditional ~ systems  lack  real-time
monitoring capabilities and may not provide
immediate alerts, leading to delays in
detecting hazardous conditions. Many
existing systems are expensive and not
easily scalable, making them unsuitable for
small-scale applications.
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Additionally, conventional systems often
struggle with sensor drift, environmental
variations, and cross-sensitivity issues,
which reduce their reliability over time .
Some systems are not capable of
distinguishing between different types of
gases accurately, resulting in false alarms or
missed detections. Furthermore, they lack
integration with modern technologies such
as loT and cloud computing, limiting
remote monitoring and data analysis
capabilities.

Overall, existing systems provide basic
detection but fail to deliver efficient, real-
time, and intelligent monitoring solutions
required in  modern  safety-critical
environments.

IV. PROPOSED SYSTEM

The proposed system is a real-time
hazardous gas detection and warning system
using embedded technology. It integrates
gas sensors with a microcontroller to
continuously monitor gas concentration
levels. The system processes sensor data in
real-time and compares it with predefined
threshold values to detect hazardous
conditions.

When gas levels exceed safe limits, the
system immediately activates alarms such as
buzzers and LEDs to alert users.
Additionally, the system can be enhanced
with 10T modules to send notifications to
mobile devices or cloud platforms for
remote monitoring. Embedded systems
ensure  fast  response, low  power
consumption, and efficient data processing.

The proposed system addresses the
limitations of existing systems by providing
accurate, real-time  monitoring  and
automated alert mechanisms. It also
supports scalability and can be deployed in
various environments such as industries,
homes, and mines. By integrating modern
technologies, the  system  improves
reliability, reduces human intervention, and
enhances safety.

SYSTEM ARCHITECTURE
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The system architecture represents a real-

time hazardous gas detection and warning

- - - Alarm System
system  designed  using  embedded T S |
technology to ensure safety in various Gas Samyory 008 Dot Busine Warbeg (P 100 gy
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ammonia (NHs). These sensors detect gas
concentration levels in the surrounding e
environment and convert them into | Satery Alerts ,>&
electrical signals, which are then sent to the

processing unit.

The microcontroller acts as the central Fig 5.1: Block Diagram
component of the system, receiving input

from the gas sensors and performing V. IMPLEMENTATION

essential operations such as data processing,

threshold comparison, and control logic
execution. It analyzes the sensor data and
compares it with predefined safety limits. If
the detected gas levels exceed the safe
threshold, the microcontroller immediately
triggers appropriate actions to ensure safety.
The alarm system is activated in hazardous
situations and includes components such as
a buzzer, warning light, and LCD display.
The buzzer provides an audible alert, while
the warning light offers a visual indication
of danger. The LCD display shows real-time
information about gas levels and system
status, helping users understand the situation Fig 6.1: Hazardous Gas Detection and
clearly. Warning System
Additionally, the system incorporates an IoT

module that enables remote monitoring and 3

alerting. Through Wi-Fi connectivity, the
system sends data to a cloud server and
notifies users via mobile alerts. This allows
users to monitor gas levels and receive
warnings even when they are not physically
present near the system.

Overall, the system continuously monitors
the environment, processes data in real time,
and provides immediate alerts to users. This
ensures quick response to hazardous
situations, reduces risks, and enhances

safety in industrial, residential, and public ] )
environments. Fig 6.2: High Gas Detected

o High Gas Detected! )
o .
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Fig 6.3: lot Monitoring & Alerts

Fig 6.4: Components

V1. CONCLUSION

The real-time hazardous gas detection and
warning system using embedded technology
provides an effective solution for
monitoring and preventing gas-related
hazards. The system utilizes advanced gas
sensors and embedded processors to detect
harmful gases and generate immediate
alerts. This helps in reducing accidents,
protecting human life, and ensuring
environmental safety.

The integration of embedded systems
enhances the system’s performance by
enabling real-time processing and quick
response. Compared to traditional systems,
the proposed system offers improved
accuracy, reliability, and efficiency. It also
supports scalability and can be easily
integrated with modern technologies such as
0T for remote monitoring.
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Overall, the system plays a vital role in
industrial safety and smart environments. It
ensures continuous monitoring and timely
warnings, making it a reliable solution for
detecting hazardous gases.

VIl. FUTURE SCOPE

The future scope of the hazardous gas
detection system lies in integrating
advanced technologies such as 10T, artificial
intelligence, and cloud computing. 1oT-
enabled systems can provide remote
monitoring and real-time alerts through
mobile applications, enhancing accessibility
and convenience.

Acrtificial intelligence and machine learning
algorithms can be used to improve gas
detection accuracy by analyzing sensor data
and predicting potential hazards. These
technologies can also help in reducing false
alarms and improving system reliability.

The system can be further enhanced by
incorporating  wireless  communication
technologies such as Wi-Fi, ZigBee, or
Bluetooth for better connectivity. Multi-gas
detection capabilities can also be added to
monitor  different  types of gases
simultaneously.

In addition, wearable gas detection devices
can be developed for workers in hazardous
environments, ensuring personal safety. The
system can also be integrated with smart
city infrastructure for environmental
monitoring and pollution control.

Overall, future advancements will make gas
detection systems more intelligent, efficient,
and widely applicable across various
domains.

VIll. REFERENCES

[1] Chew, B.K., “Autonomous Hazardous
Gas Detection Systems,” 2025
[2] Mahmud, A., “Gas
Technologies,” 2024

[3] Singh, H., “Embedded Systems in

Sensor

191



AMERICAN JOURNAL OF Al CYBER COMPUTING MANAGEMENT

Peer Reviewed, Referred & Indexed Journal
E-ISSN:3069-0102
VOL.6, NO. 2(1) (2026)

Safety,” 2023

[4] Ojha, V.K. “Gas Classification
Methods,” 2017
[5] Smith, J., “IoT Gas Monitoring

Systems,” 2024

[6] Kumar, R., “Smart Gas Detection
Systems,” 2023

[7] Lee,
Systems,” 2022

[8] Zhang, Y., “Wireless Gas Detection,”
2024

[9] Brown, T., “Industrial Safety Systems,”
2023

S., “Sensor-Based Monitoring

&R

[10] Patel, D., “Embedded IoT Systems,”
2022

[11] Wang, L., “Gas Sensor Networks,”
2023

[12] Chen, X., “Real-Time Monitoring
Systems,” 2024

[13] Gupta, P., “Environmental Monitoring
Systems,” 2022

[14] Rao, K.,
Applications,” 2023

“Microcontroller

[15] Sharma, V., “Smart Safety Systems,”
2024,

Received: 25-03-2026 | Accepted: 26-04-2026 | Published: 05-05-2026 | www.ajaccm.com 192



