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Abstract— The development of Internet of Things (IoT) 

technologies in recent years has revolutionized many industries, 

including home automation. The way we connect with and 

manage many areas of our homes has changed thanks to IoT 

technology, making them more intelligent, effective, and 

practical. Due to the possible threats to human health, safety, 

and the environment, gas leakage is a major concern in many 

industrial and residential settings. Gas leakage detection 

systems are crucial in the early detection and prompt reaction 

to gas leaks, which helps to reduce these dangers. This research 

paper presents the system that combines Arduino uno, MQ2 

Sensor, GSM Module, Window opening system and small 

components. The MQ2 Gas Sensor detects the gas leakage if any 

and detection signals to Arduino Uno, which then responds with 

GSM Module which is responsible for sending alert message to 

the house owner. The proposed system demonstrates the 

feasibility and potential for gas leakage detection using readily 

available IoT components. 

Keywords— IoT Home Automation, MQ-2 sensor, Arduino 

IDE. 

I. INTRODUCTION  

 A critical use of technology is gas leak detection in home 
automation and safety, which aims to shield buildings and 
their occupants from potential gas-related risks. Early 
detection and control of gas leaks are crucial since they pose 
a threat to people's health, pose fire dangers, and potentially 
cause explosions. 

The demand for better safety measures in residential 
settings is where the history of gas leakage detection in home 
automation and safety can be found. Gas leaks were typically 

discovered in the past using standalone gas detectors that used 
sensors to determine the presence of particular gases, 
including natural gas or propane. When gas concentrations 
exceeded predetermined levels, these detectors frequently 
generated alarms to warn building occupants of potential 
hazards. 

A. Some of the features: 

1) To safeguard residents from potential gas-related risks, 
gas leak detection is a crucial component of home safety. 

2) To avoid health concerns, fire dangers, and explosions 
in   residential settings, early gas leak detection is essential. 

3) When gas concentrations above predetermined levels, 
alarms would be released by conventional gas detectors, 
which were standalone devices. 

4) Gas leak detection in homes has been revolutionized by 
the Internet of Things (IoT) and gas detectors. 

5) Gas detectors with IoT capabilities can be accessed 
remotely and monitored in real time via home networks and 
the internet. 

6) Multiple sensors are currently used in gas detection 
systems to identify different gases, such as carbon monoxide, 
propane, and natural gas. 

7) Homeowners can receive alerts and messages on their 
smartphones or smart speakers thanks to voice assistants and 
smart home integration. 
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B. Objectives: 

1)Algorithm development: Develop an accurate algorithm 
for MQ2 sensors to detect aberrant gas levels. 

      2)Real-time alerts: Install a rapid alarm system using GSM 

to receive SMS notifications right away when petrol is 

detected. 

 
3)Controlling IoT windows: Implement IoT technology 

for remote window control. 

4)Performance Assessment: Use experiments to evaluate 
the accuracy, speed, and dependability of the system. 

5)Refinement of the algorithm and alerts: Improve the 
efficiency of the gas detection algorithm and alert system. 

6)Testing of IoT Window Systems: Assess the 
performance and security of IoT window control. 

7)Documentation: Clearly record the setup and design of 
the system. 

8)Literature Comparison: Evaluate system's contributions 
in comparison to those of other solutions. 

9)Recommendations for action: Make proposals that can 
be put into practice in practical situations. 

 

II. PROBLEM STATEMENT 

Explosions, fires, and negative health impacts are just a 

few of the disastrous events that gas leaks can cause. Early gas 

leak detection is essential for averting such accidents and 

guaranteeing the safety of both people and the environment 

Due to the possible threats to human health, safety, and the 

environment, gas leakage is a major concern in many 

industrial and residential settings.  

Gas leakage detection systems are crucial in the early 

detection and prompt reaction to gas leaks, which helps to 

reduce these dangers. Certain gases, such as carbon monoxide 

can be harmful to health if inhaled in large quantities. Gas 

leakage detection can alert people to the presence of harmful 

gases and allow them to take action to protect themselves. To 

prevent such disastrous accident there is need for robust “Gas 

Leakage Detection” system that leverages IoT technologies 

and home automation. 

 

III. METHODOLOGY 

The methodology devised for the development of a 
comprehensive gas leakage detection and SMS warning 
system encompasses a systematic approach, ensuring the 
seamless integration of hardware components, robust gas 
sensing and detection capabilities, and rigorous data analysis 
for performance evaluation. 

A. Hardware Configuration and Sensor Integration: 

The fundamental framework of the system is established 
through the arrangement of vital hardware components, which 
include the Arduino board, MQ2 gas sensors, GSM module, 
and a buzzer. Of particular significance is the selection of the 
MQ2 sensor, renowned for its adeptness in detecting a diverse 
spectrum of gases, including those that pose potential hazards. 
Through meticulous interfacing, the MQ2 sensor is connected 

to the analog input pin of the Arduino board, enabling the real-
time collection of gas concentration . 

B. Gas Sensing and Detection: 

The cornerstone of the system's functionality rests upon its 
ability to accurately sense and detect gas leaks. The MQ2 gas 
sensor, serving as the primary gas sensing unit, continually 
surveys the environment for any deviations from safe gas 
concentrations. By harnessing its capability to measure 
varying gas concentration levels via its analog output, the 
sensor contributes invaluable data for the identification of 
potential gas leaks. This real-time information serves as the 
foundation for rapid response mechanisms and immediate 
alerts. 

C. Alert Generation and GSM Module Activation: 

Upon the identification of an abnormal gas concentration, 
the programmed Arduino code orchestrates the activation of 
the GSM module. This pivotal module serves as the 
communication gateway for transmitting crucial SMS alerts to 
predetermined phone numbers. This expeditious alert 
dissemination ensures that relevant stakeholders are promptly 
informed about the detected gas leak, and the notifications 
include essential details concerning the type of gas. 

D. IoT-Enabled Window System Interaction: 

The system's capabilities extend beyond gas detection, 
encompassing an IoT-enabled window system. This 
innovative component empowers users with control over 
window mechanisms through motor control techniques. This 
technique enables remote window control, enhancing 
ventilation during gas leak incidents and contributing to an 
integrated safety solution. 

E. Data Analysis and Performance Evaluation: 

A pivotal phase of the methodology entails the thorough 
analysis of data and the meticulous evaluation of system 
performance. Historical data aggregated from diverse 
instances of the gas detection system is harnessed for 
insightful analysis, unveiling patterns, trends, and anomalies. 
Performance metrics, such as precision in gas leak detection, 
the promptness of alert transmission, and the system's overall 
reliability, are rigorously assessed, affording a comprehensive 
understanding of the solution's effectiveness. 

F. System Scalability and Reliability: 

In addition to the above points, a critical consideration is 
the system's scalability and reliability. The methodology 
accounts for the potential deployment of multiple instances of 
the gas detection system across diverse locations. The 
designed solution is architected to accommodate these 
instances, ensuring that data aggregation, analysis, and 
communication remain consistent and reliable. 

G. Collaborative Testing and Validation: 

Another pivotal aspect involves collaborative testing and 
validation. The system is subjected to rigorous testing, 
including controlled experiments simulating various gas leak 
scenarios. Collaborative efforts within the research team 
involve cross-validation of results, ensuring the accuracy and 
robustness of the system's response. 
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IV. SYSTEM ARCHITECTURE AND COMPONENTS 

In order to improve home automation and safety, the 
suggested gas leak detection system combines a number of 
essential elements and makes use of Internet of Things 
technology. An Arduino Uno microcontroller, a MQ2 gas 
sensor, a GSM module, a window opening system, and a few 
more tiny parts make up the architecture of the system. Every 
component is essential to maintaining the gas leak detecting 
system's efficacy. 

A. Arduino Uno: 

 Acting as the central processing unit, Arduino Uno is the 
brains of the system. It processes the data after receiving 
signals from the MQ2 Gas Sensor and sets off the necessary 
reactions. In order to notify the homeowner in the event of a 
gas leak, the Arduino Uno also makes communication with 
the GSM Module easier. 

B. MQ2 Gas Sensor:  

This sensor is in charge of spotting gas leaks. This 
adaptable sensor can detect a wide range of gases, such as 
carbon monoxide, natural gas, and propane. The Arduino Uno 
receives a signal from the sensor informing it to take 
additional action when the concentration is above the set 
threshold. 

C. GSM Module: 

 The homeowner's mobile device can receive immediate 
warnings from the system thanks to the GSM Module. The 
Arduino Uno connects to the GSM Module in the case of a gas 
leak, and the GSM Module notifies the homeowner through 
SMS. This real-time alarm system reduces potential risks and 
guarantees quick action. 

D. Window Opening System:  

A window opening system is integrated to support the gas 
detection system. The system has the ability to automatically 
open windows in the event of a gas leak, allowing for better 
ventilation of the impacted area. This extra safety measure 
seeks to swiftly release the gas, reducing the possibility of an 
explosion or fire. 

 

 

Fig. 1. System Approach 

 

V. MODEL EVALUATION 

       An essential component of this study was evaluating the 

effectiveness of the SMS warning system and gas leak 

detecting system. Reliability, timeliness, and precision were 

chosen as the primary measures to thoroughly assess the 

system's performance in actual gas leak scenarios. Model 

validation was based on experimental data collected from 

controlled scenarios. Interestingly, precise measurements 

showed a high accuracy rate in detecting gas leaks, proving 

that the system can detect real leak situations. The study of 

timeliness indicated that prompt alert transmission is an 

essential component of prompt action. Nevertheless, the 

assessment also highlighted difficulties related to fluctuations 

in sensor sensitivity and possible delays in signal 

transmission. 

  These results point out areas for improvement while also 
demonstrating the system's potential. Subsequent 
modifications aimed at maximizing system performance will 
concentrate on improving sensor calibration and resolving 
signal latency issues to guarantee reliable and consistent gas 
leak detection and alert systems. 

 

 

 

Fig. 2. Circuit  diagram of gas leakage detector 

 

 

 

Fig. 3.  Screenshot of alert message      
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VI. RESULTS AND DISCUSSIONS 

       There are many benefits to adopting Arduino and IoT 
technology for gas leak detection, but the main ones are 
remote accessibility and real-time monitoring. In order to 
facilitate effective data transmission and thorough analysis, an 
IoT platform was smoothly linked with an Arduino board that 
was connected to gas sensors as part of this experimental 
investigation. As watchful guardians, the gas sensors 
continuously measured the gas concentrations and then 
relayed this vital information to the Internet of Things 
platform via Bluetooth or Wi-Fi. 

 

 

 
Fig. 3. Circuit of gas leakage detector system         

 
The gas detection sensor system demonstrated constant 

watchfulness throughout the experiment, methodically 
searching the surroundings for any indications of gas 
presence. The gas sensor began sending a signal to a 
microcontroller or other predefined control system when it 
detected the presence of gas. The gas sensor's incoming signal 
was carefully evaluated by this control system, which then 
swiftly set off an alarm to notify the appropriate parties. The 
control system's flexibility allowed it to be used to turn on 
more relays or switches, which may have started a window-
opening mechanism. The prompt extraction of the identified 
gas from the surrounding air may be made easier by this 
regulated ventilation. 

It is essential to recognize that some complexity and limits 
arose from the experimental implementation. Thorough 
calibration of the gas sensors, reliable wireless connectivity, 
and the interaction between the gas sensor and control system 
were critical to the system's successful operation. Variations 
in the surrounding environment, the sensitivity of the sensor, 
and possible delays in data transmission could all have an 
effect on how precise and quick the system is. Therefore, it is 
clear that even if the framework shows a lot of promise, more 
development and improvement are necessary to address and 
lessen these issues. 

The results of this experiment highlight the possibilities 
for using IoT and Arduino in gas leak detecting applications. 
The system has significant implications for improving safety 
and security because of its real-time data, remotely accessible 
insights, and automated response mechanisms. But moving 
forward requires a sophisticated awareness of the system's 
limitations, as this study has shown. Subsequent research 
ought to concentrate on enhancing the system's 
responsiveness, precision, and dependability under diverse 
environmental circumstances. Through iteratively addressing 
these factors, the system can develop into a strong solution 
that provides proactive risk mitigation in addition to real-time 
detection of gas leaks. 

 

VII. FUTURE SCOPE 

Gas leakage detectors are expected to benefit from 
advanced sensing developments in the future, including 
smaller, more sensitive sensors and quicker reaction times. 
This development could greatly improve the accuracy and 
dependability of gas leak detection. 

A. Integration with Smart house Systems:  

Centralized monitoring and control are made possible by 
the smooth integration of gas leak detection devices with 
current smart house systems. This link may make it possible 
to get warnings via voice assistants or smartphone apps in 
addition to SMS, improving user accessibility and 
engagement. 

B. Wireless Communication and the Internet of Things: 

 The gas detector and the IoT-based warning system may 
no longer require a physical cable thanks to the inclusion of 
wireless communication protocols like Wi-Fi and Zigbee. 
Increased placement flexibility and seamless integration are 
promised by this improvement. 

C. Cloud Connectivity and Data Logging: 

The integration of cloud connectivity and data logging 
presents an opportunity to archive and examine past gas 
leakage monitor information. Users are able to monitor 
variations in gas levels over time, spot trends, and learn about 
possible maintenance requirements or impending problems. 

D. Intelligent Window Control: 

 The system may include intelligent window control in 
addition to exhaust fans. By automatically opening windows 
in the vicinity of gas leaks, this extra feature seeks to disperse 
gas and improve safety procedures. 

 

E. Real-time Monitoring and Remote Access: 

 In later versions, users may be able to receive warnings 
and real-time monitoring of gas levels from anywhere. When 
real-time monitoring and remote access are combined, 
customers are guaranteed to be informed, which gives them 
convenience and trust even when they are not at home. 

F. Machine Learning Techniques:  

Using machine learning techniques can improve the 
accuracy of gas leak detection. False alarms might be reduced 
and the system's ability to identify anomalies and initiate 
warnings would be much improved by training it on typical 
gas levels and patterns. 

G. Integration with Emergency Services: 

 Gas leak detection systems may be able to work with gas 
utility companies or fire departments, among other emergency 
services. This connection would facilitate quick reactions and 
support in the event of major gas leaks or other dangerous 
circumstances. 

This outline of anticipated future developments highlights 
the fascinating possibilities of gas leak detecting technology. 
By utilizing state-of-the-art developments, connecting with 
IoT ecosystems, and improving data analysis techniques, this 
field is set to grow and impact safety and security even more. 
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VIII. CONCLUSION 

In order to enable efficient and effective measures after gas 
leakage is discovered, we presented in this research study a 
gas leakage and protection system that makes use of the 
Arduino microcontroller. With the provision of an active 
window opening system, the developed system effectively 
addressed the shortcomings of the previous systems. Accurate 
data on the gas level was gathered and sent to the Arduino IDE 
by means of the MQ2 sensor.  

The system also had a GSM module-based messaging 
system. It permits users to receive alerts via SMS. The 
discussion of the experiment findings highlights the 
advantages and disadvantages of the selected models. The 
results are summed up in the conclusion, which also highlights 
the potential of gas leak detection systems and makes 
recommendations for future study areas and advancements. 

Even if the research paper offered a thorough solution, 
there is yet room for improvement. The system can be 
improved by adding new features and enhancing its 
efficiency. Moreover, it may be investigated to integrate with 
alternative platforms or communication channels in order to 
identify leaks more quickly and effectively. 
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