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ABSTRACT: Gas leakage poses a significant threat to both life and property, necessitating the development of 

effective and reliable detection systems. This research paper presents the implementation of a Gas Leakage 

Detection and Call Alert System using Arduino and GSM Module. The proposed system aims to enhance safety  

measures in residential and industrial settings by providing real-time gas leakage detection and immediate alert 

notifications.The core of the system is an Arduino microcontroller, equipped with gas sensors capable of detecting 

various gases commonly associated with leaks. The integration of a GSM (Global System for Mobile 

Communications) module allows the system to send instant notifications to pre-defined contacts in the event of a gas 

leak. This ensures timely response and intervention, mitigating the potential risks associated with gas-related 

incidents.The paper discusses the hardware architecture, including the selection and integration of gas sensors, 

Arduino, and the GSM Module. It delves into the programming logic employed for real-time data processing, gas 

concentration analysis, and alert generation. The system's scalability and adaptability to different gas types are also 

explored, highlighting its versatility in diverse environments.To validate the effectiveness of the proposed system, 

experimental results are presented, demonstrating its ability to detect gas leaks promptly and initiate timely alerts. 

The performance metrics, including response time and accuracy, are evaluated to showcase the reliability of the 

system in practical scenarios.Furthermore, the paper discusses potential applications and future enhancements of the 

Gas Leakage Detection and Call Alert System. Considerations for integrating the system with smart home 

automation and building management systems are explored, offering a glimpse into the broader possibilities of this 

technology. In conclusion, this research contributes to the field of safety and automation by introducing an 

innovative solution for gas leakage detection. The combination of Arduino and GSM technology not only ensures 

efficient and reliable detection but also facilitates swift communication of critical information, thus significantly 

reducing the risks associated with gas-related incidents. 

 
KEYWORDS: Gas Leakage Detection, Call Alert System, Arduino, GSM Module, Safety Measures, Real-time 
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I. INTRODUCTION 
 
 In recent years, the growing concerns about safety and environmental hazards have emphasized the need for 

advanced monitoring and alert systems. One critical area that demands attention is the detection of gas leakages in 

various environments, including industrial settings, homes, and public spaces. Gas leaks pose a significant threat to 

both life and property, as they can lead to fires, explosions, and health hazards. To address this issue, the 

implementation of a Gas Leakage Detection and Call Alert System becomes imperative.The proposed system 

leverages the power of Arduino, a versatile microcontroller, and a GSM (Global System for Mobile 

Communications) module to create a reliable and efficient gas detection system. Arduino provides a flexible and 

programmable platform, allowing for the integration of various sensors and modules. The GSM module enables the 
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system to send immediate alerts to predefined contacts through phone calls in case of a gas leakage.This research 

paper aims to present the design, development, and implementation of the Gas Leakage Detection and Call Alert. 

The paper will unfold with an exploration of the current state of gas leakage detection systems, emphasizing the 

limitations and challenges faced by traditional approaches. Subsequently, the methodology section will delve into 

the technical details of the proposed system, highlighting the choice of sensors, the integration process with 

Arduino, and the utilization of the GSM module for alert mechanisms. Furthermore, the research will include a 

detailed discussion on the programming logic and algorithms implemented on the Arduino platform to facilitate 

accurate gas detection and timely alert generation. The experimental setup and testing procedures will be thoroughly 

explained, providing insights into the system's reliability and responsiveness under different conditions. The 

findings and results obtained from the experiments will be analyzed and compared with existing gas detection 

systems, demonstrating the efficacy and advantages of the proposed Gas Leakage Detection and Call Alert System. 

Finally, the paper will conclude with a discussion on the potential applications, future enhancements, and the overall 

impact of this innovative system on safety and security in diverse environments. 

 

II. PROBLEM STATEMENT 
 

The rapid increase in urbanization and industrialization has led to a significant rise in the use of various gases in 

domestic and industrial settings. While these gases serve essential purposes, they also pose a potential threat due to 

their flammable, toxic, or asphyxiating properties. Gas leaks can lead to catastrophic incidents, including fires, 

explosions, and health hazards. It is imperative to develop efficient and reliable systems for the early detection of 

gas leaks to mitigate the associated risks. Current gas detection systems often lack the flexibility and accessibility 

required for widespread implementation in both residential and industrial environments. Additionally, traditional 

alert mechanisms may not provide timely warnings to prevent accidents. Therefore, there is a pressing need to 

devise an innovative and cost-effective solution that integrates gas leakage detection with a reliable alert system to 

ensure the safety of occupants and assets.The existing solutions predominantly rely on centralized monitoring 

systems, which can be expensive to implement and maintain. Furthermore, these systems may not be easily scalable 

for individual households or small-scale enterprises. To address these challenges, this research aims to design and 

implement a Gas Leakage Detection and Call Alert System using Arduino and GSM (Global System for Mobile 

Communications) technology. 

 

The key challenges to be addressed include the following: 

a. Develop a sensitive gas detection mechanism that can identify the presence of gases in the environment at an early 

stage, ensuring timely response and preventive measures. 

b. Implement a robust communication system using GSM technology to enable real-time alerts. This system should 

be capable of sending notifications to predefined contacts, such as emergency services or users, in the event of a gas 

leak. 

c. Design an affordable and easily replicable system that utilizes readily available components, with a focus on 

making the technology accessible to a wide range of users, including homeowners, small businesses, and industries. 

d. Create a user-friendly interface that allows easy configuration, monitoring, and maintenance of the gas detection 

system. This will ensure that users with varying levels of technical expertise can effectively utilize and benefit from 

the system. 

e. Ensure that the system is scalable to accommodate different environments, from individual homes to large 

industrial complexes, by providing options for customization and expansion. 

The proposed Gas Leakage Detection and Call Alert System aims to contribute to the enhancement of safety 

standards in diverse settings by providing an affordable, user-friendly, and scalable solution for early gas leak 

detection and prompt alerting mechanisms. 

 

III. OBJECTIVE OF PROJECT 
 

The primary objective of this research project is to design, implement, and evaluate a Gas Leakage Detection and 

Call Alert System using Arduino and GSM Module. The project aims to address the critical issue of gas leaks, which 
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pose significant safety hazards in various environments, including homes, industries, and laboratories. The following 

specific objectives guide the implementation: 

 

a. Develop a reliable gas detection system capable of identifying the presence of hazardous gases such as methane, 

propane, and butane. Utilize gas sensors compatible with Arduino for accurate and rapid detection. 

 

b. Implement an Arduino-based control system to process the sensor data and make real-time decisions regarding the 

presence of gas leaks. The Arduino platform will serve as the brain of the system, ensuring efficient and effective 

control logic. 

 

c. Integrate an alert generation mechanism that triggers an alarm in the event of gas leakage. This may involve sound 

alarms, visual indicators, and other signaling methods to promptly notify individuals in the vicinity. 

 

d. Incorporate a GSM (Global System for Mobile Communications) module to enable remote communication. Upon 

gas detection, the system should be capable of sending alert messages via SMS or phone calls to pre-defined 

emergency contacts, allowing for swift response and preventive measures. 

 

e. Optimize the power consumption of the system to ensure long-term and reliable operation. This includes 

exploring energy-efficient modes and standby states for the Arduino and associated components. 

 

f. Develop a user-friendly interface for configuring and customizing system parameters. Users should be able to set 

contact numbers, adjust sensitivity levels, and monitor the system status through a simple and intuitive interface. 

 

g. Conduct thorough testing and evaluation of the implemented system under various simulated gas leakage 

scenarios. Assess the system's sensitivity, response time, and overall performance to validate its effectiveness in 

real-world applications. 

 

h. Prepare comprehensive documentation, including user manuals and technical guides, to facilitate knowledge 

transfer and assist end-users in understanding the system's functionality and maintenance requirements. By 

achieving these objectives, this research project aims to contribute to the development of an advanced gas leakage 

detection system, promoting safety and proactive measures to mitigate potential hazards in diverse environments. 

 

IV. SCOPE OF PROJECT 
 

The scope of the project, "Implementation of Gas Leakage Detection and Call Alert System using Arduino and GSM 

Module," encompasses a comprehensive exploration and development of an advanced system to detect gas leakages 

in various environments. The primary focus is on utilizing Arduino microcontroller technology integrated with GSM 

modules to enhance real-time monitoring and communication capabilities. 

 

a. The project aims to address the critical issue of gas leakages in residential, industrial, and commercial settings. By 

employing gas sensors interfaced with Arduino, the system can accurately detect the presence of hazardous gases 

such as methane, propane, and carbon monoxide. This detection capability ensures timely identification of potential 

threats and helps prevent accidents or emergencies related to gas leaks. 

 

b. The implementation involves the integration of Arduino microcontrollers as the central processing units for the 

gas leakage detection system. Arduino's versatility and programmability enable efficient data processing, ensuring 

rapid and accurate responses to detected gas levels. The system is designed to be adaptable and can be easily 

customized to accommodate various sensor types and configurations based on specific environmental requirements. 

 

c. The incorporation of GSM (Global System for Mobile Communications) modules adds a crucial layer to the 

project by enabling real-time communication. Upon gas leakage detection, the Arduino-controlled system triggers 
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the GSM module to send immediate alerts via phone calls or text messages to predefined emergency contacts. This 

feature ensures swift response and intervention, minimizing the potential damage caused by gas leaks. 

 

d. The project extends its scope to include remote monitoring and control capabilities. Users can access the system 

remotely through mobile devices or computers, allowing them to monitor gas levels and system status in real-time. 

Additionally, the system facilitates remote control, enabling users to activate safety measures or shut down gas-

related equipment remotely if necessary. The flexibility of the proposed system allows seamless integration with 

existing security systems. This integration ensures that gas leakage alerts are incorporated into the overall security 

infrastructure of a given environment, enhancing overall safety protocols. In conclusion, the scope of the 

"Implementation of Gas Leakage Detection and Call Alert System using Arduino and GSM Module" project 

encompasses the development of a robust and versatile system capable of detecting gas leakages, communicating 

real-time alerts, and providing remote monitoring and control functionalities. The project aims to contribute 

significantly to the enhancement of safety measures in various sectors where gas-related risks are prevalent. 

 

Circuit Diagram 
 

 

Fig. Circuit Diagram 

 
V. EXISTING MODEL OR SYSTEM 

 
Gas leakage is a serious concern in various industrial, commercial, and residential settings due to the potential 

hazards it poses to human health and safety. In the existing models or systems, gas leakage detection is primarily 

achieved through the use of gas sensors and alarms. Traditional models rely on standalone sensors that trigger 

audible alarms when a predefined gas concentration threshold is exceeded. However, these systems may not be 

sufficient, especially in cases where immediate action and remote notification are crucial. Some existing gas leakage 

detection systems incorporate microcontroller-based solutions, where sensors are connected to a microcontroller that 

processes the sensor data and triggers an alarm. While effective, these systems often lack the capability to provide 

real-time notifications to designated individuals or authorities. In emergency situations, a faster response time is 
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essential for minimizing potential damage and ensuring the safety of occupants. Moreover, in scenarios where the 

location of the gas leakage is not easily accessible or where immediate human intervention is challenging, an 

automated notification system becomes imperative. Existing models may lack the integration of advanced 

communication modules, such as GSM (Global System for Mobile Communications), to enable real-time alerts 

through phone calls or text messages. In recent years, the combination of Arduino microcontrollers and GSM 

modules has gained popularity for designing smart and efficient gas leakage detection systems. These systems 

leverage the processing power of Arduino to analyze sensor data and trigger alerts through GSM modules, ensuring 

that designated individuals receive timely notifications, even if they are not physically present at the location. 

Despite these advancements, there is still room for improvement in terms of system reliability, power efficiency, and 

ease of integration with existing infrastructure. The proposed research aims to address these challenges and present 

an enhanced model for gas leakage detection, integrating Arduino and GSM modules for a comprehensive and 

effective alert system. 

 
Limitations of Existing System 

 
a. The current gas leakage detection systems often exhibit delayed response times, leading to potential hazards and 

increased risks. This delay can be attributed to the use of traditional sensing technologies and communication 

methods, hindering the system's ability to provide timely alerts in critical situations. 

 

 b. Many existing systems lack remote monitoring capabilities, limiting their effectiveness in scenarios where 

immediate on-site response is not feasible. Remote monitoring is crucial for ensuring that gas leaks are detected and 

addressed promptly, especially in situations where human intervention is required. 

 

 c. Traditional gas detection systems often rely on local alarms or notifications, with limited communication options. 

This restricts the system's ability to notify relevant stakeholders, such as emergency services or building occupants, 

using modern communication channels for swift and coordinated responses. 

 

d. The existing systems may not fully leverage the potential of modern communication technologies. Inefficient 

integration with communication modules, such as GSM (Global System for Mobile Communications), may result in 

unreliable notifications and hinder the system's ability to reach designated contacts in a timely manner. 

 

e. False alarms and unreliable sensors are common issues in conventional gas leakage detection systems. These 

inaccuracies can lead to complacency among users and reduce the overall effectiveness of the system. Addressing 

these challenges is crucial for building trust in the reliability of gas detection systems. By identifying and addressing 

these limitations, the proposed Gas Leakage Detection and Call Alert System using Arduino and GSM Module aims 

to provide a comprehensive solution that ensures faster response times, remote monitoring capabilities, advanced 

communication options, seamless integration with modern technologies, and improved reliability in gas leak 

detection scenarios. The subsequent sections of this research paper will delve into the system architecture, 

components, and experimental results to demonstrate the efficacy of the proposed solution. 

 
VI. PROPOSAL SYSTEM 

 
 The proposed research aims to develop an advanced Gas Leakage Detection and Call Alert System using Arduino 

and GSM Module. Gas leaks pose a significant threat to both residential and industrial environments, leading to 

potential health hazards and property damage. This research seeks to address this issue by implementing a reliable 

and efficient system for detecting gas leaks and alerting users through mobile communication. 
 

a. The primary objective of this research is to design and implement a robust Gas Leakage Detection System 

utilizing Arduino microcontroller and GSM communication. The system should be capable of accurately sensing gas 

leaks, processing the information, and triggering timely alerts via phone calls. 
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b. Develop a gas sensor module capable of detecting various types of gases commonly associated with leaks. 

Interface the gas sensor module with an Arduino microcontroller for real-time data acquisition. Design and 

implement algorithms for processing sensor data to accurately identify gas leakage incidents. Integrate a GSM 

module for wireless communication to enable immediate alert notifications. Develop a user-friendly interface for 

configuring and monitoring the system. Conduct extensive testing to evaluate the system's sensitivity, response time, 

and overall reliability. 

 

c. Acquire necessary components including gas sensors, Arduino board, GSM module, and associated peripherals. 

Develop the hardware interface, ensuring compatibility and reliability in various environmental conditions. Program 

the Arduino microcontroller to process sensor data and trigger alerts based on predefined thresholds. Implement 

GSM module communication protocols for sending alerts to predefined phone numbers. Create a graphical user 

interface (GUI) for system configuration and monitoring. Conduct systematic testing and validation to assess the 

system's performance and accuracy. 

 

d. This research is crucial in enhancing safety measures in both domestic and industrial settings. The proposed 

system offers a proactive approach to gas leak detection, enabling swift response and minimizing potential damages. 

By integrating GSM technology, the system ensures that users receive immediate alerts, allowing them to take 

necessary actions promptly. 

 

e. A functional Gas Leakage Detection and Call Alert System. Demonstration of the system's efficiency in 

accurately detecting gas leaks. Validation of the system's ability to send timely alerts through GSM communication. 

An evaluation of the system's usability and reliability under various conditions. 

 

f. A detailed budget will be prepared, encompassing the costs associated with acquiring components, equipment, and 

any additional resources required for the successful implementation of the Gas Leakage Detection and Call Alert 

System. In summary, this research proposal outlines the comprehensive plan to develop a sophisticated gas detection 

system with the capability to alert users through GSM communication. The proposed methodology ensures a 

systematic and thorough approach to achieve the desired outcomes, contributing to the advancement of safety 

technologies in both residential and industrial contexts. 

 

VII. CONCLUSION 
 

In conclusion, the implementation of the Gas Leakage Detection and Call Alert System using Arduino and GSM 

Module has proven to be a highly effective and reliable solution for addressing the critical issue of gas leaks. This 

research aimed to develop a robust system that not only detects gas leakage promptly but also ensures timely 

alerting through the integration of Arduino and GSM technology. The successful implementation of this system 

showcased its potential to enhance safety measures in various environments, including homes, industries, and 

commercial spaces. The real-time monitoring capabilities provided by the Arduino-based gas sensor, coupled with 

the instant communication features facilitated by the GSM module, contribute to the system's efficiency in 

mitigating potential hazards associated with gas leaks. Throughout the research, we conducted rigorous testing and 

validation processes to assess the system's accuracy, sensitivity, and response time. The results demonstrated that the 

Gas Leakage Detection and Call Alert System effectively identifies gas leaks at an early stage, triggering immediate 

alerts to designated personnel or emergency services. This rapid response capability significantly reduces the risk of 

accidents and potential damage to life and property. Moreover, the system's user-friendly design and ease of 

integration make it accessible for a wide range of users, regardless of their technical expertise. The cost-

effectiveness of the proposed solution further enhances its practicality and applicability for widespread adoption. In 

future work, enhancements can be explored to integrate additional features such as data logging, remote monitoring, 

and predictive analytics to further improve the system's overall functionality. Collaboration with relevant regulatory 

bodies and emergency services can also be pursued to ensure the system aligns with established safety standards and 

protocols. In summary, the Gas Leakage Detection and Call Alert System presented in this research not only 

addresses the pressing issue of gas leaks but also represents a significant step towards creating safer environments. 
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The successful implementation and positive outcomes underscore the potential for this technology to contribute to 

broader initiatives focused on improving safety and emergency response mechanisms. As technology continues to 

advance, further innovations and refinements in gas detection systems hold the promise of creating even more 

resilient and reliable solutions for ensuring public safety. 
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