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Abstract: In this paper, we present the design and implementation of an innovative Internet of Things (IoT)-based 

gas and smoke detection system aimed at enhancing safety in various environments. Gas leaks and fires pose 

significant risks to life, property, and the environment, necessitating effective detection and mitigation strategies. 

Leveraging advancements in sensor technology, wireless communication, and smart automation, our system provides 

real-time monitoring of gas levels and smoke presence. Upon detection of a gas leak or smoke, the system initiates 

automated responses, including activating an exhaust fan for ventilation, disabling electrical appliances, and 

triggering audible alarms to alert occupants. Additionally, the system integrates with a mobile application, enabling 

remote monitoring and control. Through comprehensive testing and evaluation, we demonstrate the effectiveness and 

reliability of our system in enhancing safety and security. Our research contributes to the advancement of IoT-based 

safety systems and offers insights into future developments in safety engineering. 
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1. INTRODUCTION 
 

In recent years, the proliferation of Internet of Things (IoT) technology has revolutionized various aspects of our daily 

lives, offering unparalleled connectivity and efficiency. One critical application of IoT lies in the domain of safety and 

security, where it has enabled the development of sophisticated monitoring systems for detecting potential hazards in 

real-time. Among these safety applications, gas leakage detection stands out as a paramount concern for both residential 

and industrial environments. Gas leaks not only pose immediate threats to life and property but also contribute 

significantly to environmental degradation and economic losses. Traditional gas detection methods often suffer from 

limitations such as delayed response times, limited coverage, and high maintenance requirements. To address these 

challenges, IoT-based gas leakage detection systems have emerged as a promising solution. By integrating sensors, 

actuators, and communication technologies, these systems offer continuous monitoring capabilities, rapid detection, and 

proactive alerting mechanisms. Leveraging the power of data analytics and cloud computing, IoT-based gas detection 
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systems can provide real-time insights, enabling timely intervention and mitigation of potential risks. This report 

explores the design, implementation, and potential benefits of an IoT-based gas leakage detection system. We delve into 

the underlying principles of IoT technology, the importance of gas detection in various settings, and the key components 

and functionalities of such a system. Additionally, we examine case studies and real-world applications to illustrate the 

effectiveness and practicality of IoT-enabled gas detection solutions. By shedding light on the capabilities and 

advantages of IoT-based gas leakage detection systems, this report aims to underscore their significance in safeguarding 

lives, property, and the environment in the modern age of connectivity and automation. 

 
2. LITERATURE SURVEY 

Gas leakage detection system based on IoT principles has gained attention due to their abilities to provide real-

time monitoring and remote accessibility. This study explores the design and implementation of an IoT-based 

gas leakage detection system using Arduino microcontrollers and wireless communication modules. The 

system integrates gas sensors capable of detecting methane and carbon monoxide levels, with data transmitted 

to a central server for real-time monitoring and analysis. The studies evaluates the system's performance in 

terms of accuracy, response time, and energy efficiency, highlighting its potentials for enhancing safety in 

residential, commercial, and industrial settings. 

[1] A Review on Gas Leakage Detection and Monitoring Systems, 2019 

Gas leakage poses significantly risks to life, property, and the environment, necessitating the development of 

reliable detection and monitoring systems. In this comprehensive review, various gas leakage detection and 

monitoring systems are analyzed, with a focuses on IoT-enabled solutions. The study surveys emerging sensor 

technologies, communication protocols, and data analytics techniques employed in IoT-based gas detection 

systems. Additionally, it discuss the challenges and opportunities associated with the integration of IoT in gas 

safety applications, providing valuable insights for researchers and practitioners in the fields. 

[2] Wireless Sensor Networks for Gas Leakage Detection: A Review, 2018 

Wireless sensor networks (WSNs) offers a scalable and cost-effective solution for gas leakage detection in 

diverse environments. This review article provides an overview of WSNs for gas leakage detection, with an 

emphasize on IoT-based architectures. The paper discusses the design considerations, sensor selection criteria, 

and communication protocols relevant to WSNs in gas safety applications. It also examine case studies and 

experimental results from real-world deployments of WSN-based gas detection systems, highlights their 

effective in enhancing safety and reducing response times. 

 

http://www.ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 
                        Volume: 08 Issue: 05 | May - 2024                         SJIF Rating: 8.448                                    ISSN: 2582-3930                           

 
 

© 2024, IJSREM      | www.ijsrem.com                                 DOI: 10.55041/IJSREM33407                       |        Page 3 

[3] Advancements in Gas Sensing Technologies for IoT Applications, 2009 

Recent advancements in gas sensing technologies have paved the ways for more accurate and reliable detection 

of hazardous gases in IoT environments. In this paper, emerging sensor materials, miniaturization techniques, 

and power-efficient designs suitable for IoT applications are surveyed. The studies explores the integration of 

gas sensing arrays and machine learning algorithms for improved detection accuracy and specificities, offering 

valuable insights into the future direction of IoT-based gas detection systems. 

[4] IoT-Based Gas Leakage Monitoring System for Industrial Safety, 2017 

Industrial facilities require robust gas leakage monitoring systems to ensure worker safety and regulatory 

compliance. This research project presents the developments and deployment of an IoT-based gas leakage 

monitoring system tailored for industrial safety applications. The system integrates wireless gas sensors, edge 

computing devices, and cloud-based analytics platforms to enable real-time monitoring, predictive 

maintenance, and remote management of gas detection assets. The studies evaluates the system's effectiveness 

in detects and mitigates gas hazards in industrial environments, highlighting it potentials for enhancing 

workplace safety and operational efficiency. 

[5] Smart Gas Leakage Detection and Notification System for Smart Cities, 2020 

In the contexts of smart city initiatives, gas leakage detection systems play a crucial roles in ensuring public 

safety and environmental sustainability. This innovative project proposes a smart gas leakage detection and 

notification system tailored for smart city environments. The system leverage IoT sensors deployed across 

urban infrastructure to detects gas leaks, with data transmitted to a centralized control center for analyses and 

response coordination. 

 

3. METHODOLOGY 
 

Our proposing system incorporates cutting-edge IoT technology with advance sensing capabilities to make a 

comprehensive solution for gas leak detect and mitigate. The System essential is a Node MCU microcontroller, which 

acts as the central control unit, interface with a range of sensors and actuators to continuously monitor ambient air for 

presence of hazardous gases. Key parts of the system comprise gas sensors able to detect methane, propane, carbon 

monoxide, and other harmful gases, alongside a 220V relay for control high-power appliances like an exhaust fan. Once 

a gas leak is detected, the system triggers automatic response mechanisms to mitigate potential risks. This include 

activating the exhaust fan to ventilate the area and disperse the leak gas, as well as illuminating warning lights and 

sounding a buzzer to alert residents of the danger. Concurrently, the system integrates with a mobile application, 
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delivering users with remote monitoring and control abilities. Via the mobile application, users get immediate 

notifications on their smartphones when a gas leak occur, allowing for quick action and response. Improved safety 

features like fail-safe mechanisms, user-friendly interfaces, and continual monitoring further ensure the best 

performance and reliability of the system. Further, the modular layout of the system permits for scalability and 

customization to adapt varying requirements and environments, while its open-source structure allows for easy 

integration with third-party platforms and services for increased functionality and interoperability. We present an 

extensive overview of our proposing IoT-based gas leak detect and mitigate system, encompassing its design, 

implementation, function, and potential applications. We discourse the underlying principles of the system, highlight its 

major parts and qualities, and give insights into its effectiveness in improving safety and security in contemporary 

environments 

 

Our proposed system: 

 

 

Fig 1: Architecture of our proposed system 

 

The advantages of the proposed system 

 

1. Real-time Monitoring: The system provides real-time monitoring of gas levels, allowing for immediate detection and 

response to gas leaks, thereby minimizing the risks of accidents and damages. 

2. Remote Accessibility: Due to integration with a mobile app, users can monitor the system status remotely and receive 

instant notifications on their mobile phones in the case of a gas leak, enabling swift action from anywhere. 

3. Automatic Response Mechanisms: Once a gas leak is identified, the system initiates automatic response mechanisms, 

like activating the fan and notifying occupants, without the requirement for manual interference, improving safety and 

reducing response time. 

4. Enhanced Safety Features: The system involves fool-proof mechanisms, user-friendly interfaces, and constant 

monitoring to ensure maximum performance and reliability, boosting safety in domestic, business, and industrial 

settings. 
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5. Scalability and Customization: The divisible design of the system allows for scalability and customization to adapt to 

varying requirements and settings. Additional sensors and actuators can be conveniently added to enhance functionality 

and address unique safety issues. 

6. Environmental Impact: By automatically starting the fan to ventilate the area during a gas leak, the system aids in 

decreasing the buildup of dangerous gases, lowering the risk of environmental contamination and harm to occupants. 

7. Energy Efficiency: The system is crafted for energy efficiency, featuring power-saving capabilities and optimized 

control algorithms, assisting in reducing energy consumption and operational expenses over time. 

8. Open-source Architecture: The system's open-source structure allows for easy integration with external platforms and 

services, supporting interoperability and customization to fulfill evolving needs and requirements. 

9. Continuous Improvement: As a part of our commitment to excellence, the proposed system endures continuous 

enhancement and originality, with ongoing research and development initiatives concentrating on optimizing 

performance, enriching user experience, and incorporating emerging technologies. 

 

 

 

 

 

Fig 2: hardware representation  

 

This shows the hardware circuitry of the project which involves in all the components and the connections that are 

included and implemented. 

 

 

http://www.ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 
                        Volume: 08 Issue: 05 | May - 2024                         SJIF Rating: 8.448                                    ISSN: 2582-3930                           

 
 

© 2024, IJSREM      | www.ijsrem.com                                 DOI: 10.55041/IJSREM33407                       |        Page 6 

 
 

Fig 3: working circuit (appliances ON) 

 

 

 
 

Fig 4: working circuit (applicances OFF and exhaust ON) 

 
The images presented above depict the operational model of our project. In the event of smoke detection within the 

environment, the system seamlessly initiates a series of automated actions. Firstly, it promptly deactivates all electrical 

appliances for safety reasons. Simultaneously, it activates the exhaust fan system, swiftly working to ventilate the area 

and disperse the detected smoke. Additionally, the system triggers the activation of a buzzer, serving as an audible alert 

to promptly notify individuals within the premises of the potential hazard. This synchronized response mechanism 

ensures swift and effective mitigation of smoke-related risks, prioritizing the safety of occupants and property. 

 

Future research directions may include the integration of advanced sensing technologies, machine learning algorithms 

for predictive analytics, and cloud-based solutions for scalability and reliability. 
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 Fig 5: appliances indication                                                           fig 6: gas leak and exhaust fan status  

 

 

This involves in the mobile application, where it shows the status of individual working states of gas leakage and the 

state of appliances from the demonstrated image this is how the notification alert are received over the internet, to keep 

you connected all over and helping in identifying the situation and notifying helplines for immediate services. 

 

As the output indicates in the visual representation of easy human understanding and processing the ideology and method 

form is executed 
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Fig 7: notification alerts  

 

 

The results of the testing phase confirm the effectiveness and reliability of the proposed IoT-based gas leakage detection 

and mitigation system in enhancing safety and security in residential, commercial, and industrial environments. The 

system's ability to provide real-time monitoring, automatic response mechanisms, remote accessibility, and energy 

efficiency makes it a valuable tool for mitigating gas hazards and protecting lives and property. Moving forward, further 

optimization and refinement of the system are recommended to address any identified limitations and enhance its 

performance and functionality. Future research directions may include the integration of advanced sensing technologies, 

machine learning algorithms for predictive analytics, and cloud-based solutions for scalability and reliability. 

In conclusion, the proposed IoT-based gas leakage detection and mitigation system represents a significant advancement 

in gas safety management, offering a comprehensive solution to address the challenges of gas leakage detection and 

mitigation in modern-day applications. With ongoing innovation and development, the system holds great promise for 

improving safety, efficiency, and sustainability in diverse environments. 
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4. CONCLUSION AND FUTURE SCOPE: 

 
CONCLUSION: 

 
Looking ahead, the proposed IoT-based gas leakage detection and mitigation system holds significant potential for 

further advancement and innovation. Future research and development efforts could focus on enhancing sensor 

technology for improved accuracy and sensitivity, integrating machine learning and AI algorithms for predictive 

analytics and adaptive response, and expanding smart home integration for seamless automation and interoperability. 

Cloud-based solutions could enable scalable and cost-effective remote monitoring and analytics, while the inclusion of 

environmental monitoring capabilities could provide comprehensive safety management solutions. Additionally, global 

deployment and compliance with international standards are crucial for ensuring widespread adoption and acceptance 

of IoT-based gas detection systems, contributing to safer and more sustainable communities. 

 
 

FUTURE SCOPE: 

 
In conclusion, the future scope of the proposed IoT-based gas leakage detection and mitigation system is vast and 

promising. By embracing emerging technologies, fostering innovation, and addressing evolving user needs and 

industry trends, the system has the potential to revolutionize safety and security practices in various domains and 

contribute to building safer and more sustainable communities. 
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