
  

PEER-REVIEWED - OPEN ACCESS Vol. 01 · Issue 01 · 2026 · pp. 1–5   |   ISSN: APPLIED (Online)   | INAGURAL EDITION  

© 2026 The Authors.                        Published by VIDWAN Press under CC BY 4.0.                                https://vidwanpress.org/index.php/vjet             1 

Real-Time Hazardous Gas Detection and Prediction Using Machine 

Learning Algorithms 

 
a*Dr. Kishor Kumar Gajula, bDr. K. Sridhar 
a
Associate Professor, Dept of CSE, Mother Theressa College of Engineering & Technology, Peddapalli. 

b
Associate Professor, Dept of CSE, Mother Theressa College of Engineering & Technology, Peddapalli.  

*Corresponding Author: drkishorkumarg@gmail.com ORCID: https://orcid.org/0009-0003-8141-3332  

 

ABSTRACT  

The environment and humans are adversely affected by the harmful gases that are released by factories, 

communities, and mines. This paper introduces a real-time hazardous gas monitoring and forecasting system. The 

detection and prevention of gas incidents are expedited by machine learning. The objective is to employ IoT sensors 

to monitor hazardous gases, such as carbon monoxide, methane, and LPG. Risk prediction is achieved through the 

utilization of sophisticated data analytics. In order to generate precise predictions and classifications, the proposed 

system implements cloud monitoring, gas sensors, and machine learning methodologies such as Support Vector 

Machine and Random Forest. In order to identify anomalous gas levels and notify authorities, sensor data is 

consistently collected, processed, and analyzed. Studies have demonstrated the ability to improve forecasts, 

accelerate reactions, and identify gas escapes in a variety of environmental conditions. The research enhances the 

safety of environmental and industrial operations by eliminating the need for human intervention, facilitating 

proactive monitoring, and offering a cost-effective, scalable smart gas monitoring solution. 
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1. INTRODUCTION 
Industrial and urban expansion result in the discharge of hazardous gases into the environment. Pollutants 

include ammonia, methane, and carbon monoxide. These gases have been generated by commercial and 

public venues. Industrial accidents, environmental damage, and health issues may result if these vapors are 

not promptly identified. Occasionally, conventional emergency monitoring systems malfunction. Due to their 

utilization of fundamental alarms and human observation. Advanced real-time monitoring systems are 

indispensable for the enhancement of safety and the detection of gas leaks.  

This research is justified by the increasing frequency of incidents that are caused by hazardous gases and 

inadequate reaction systems. The Internet of Things, wireless sensors, and machine learning are being 

employed to develop intelligent monitoring systems. Machine learning is capable of analyzing sensor data, 

identifying anomalous gas patterns, and predicting hazardous scenarios. Businesses can increase profitability 

by ensuring the safety of their employees and reducing operational risk.  

This work is significant in that it addresses occupational safety, makes automated decisions, and monitors the 

environment. Real-time monitoring systems are capable of accurately monitoring gas levels and issuing 

notifications regarding potentially hazardous conditions. These technologies are advantageous in hydrocarbon 

refineries, chemical plants, mines, and factories. Machine learning improves the accuracy of predictions and 

the performance of systems in comparison to conventional monitoring methods. 
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2. LITERATURE REVIEW 
Johnson & Clark (2021): A real-time framework for industrial hazardous gas monitoring was proposed in this 

paper. This system is supported by machine learning. Using supervised learning algorithms such as Random 

Forest and Decision Trees, sensor data is employed to classify hazardous gas concentrations. Ammonia, carbon 

monoxide, and methane are perpetually examined for anomalies by the system. In comparison to routine 

monitoring, these experiments demonstrate that the detection methods are more precise and enable faster 

human responses. This is distinct from traditional monitoring. The framework prioritizes environmental 

protection and worker safety. 

Ahmed & Verma (2022): The paper demonstrates how artificial neural networks and IoT-enabled gas sensors 

can be employed to predict hazardous substances using deep learning. Real-time environmental data is 

analyzed by the proposed model to identify gas leakage. Feature extraction techniques can improve the 

accuracy of predictions and decrease the number of false positives. Forecasts attain greater precision amid 

diverse meteorological conditions, according to the performance evaluation. The automation and intelligence 

integration of workplace safety management systems are simplified by the framework. 

Garcia & Lee (2023): The authors introduce a methodology that employs deep learning and machine learning   

variations are predicted through the collaboration of support vector machines and convolutional neural 

networks. Humidity, temperature, and gas emissions are monitored by the framework to ensure appropriate 

supervision. Scaling and detection latency are superior, as evidenced by comparative analyses. Operational 

efficiency and worker safety are enhanced by the proposed approach.  

Patel & Rao (2024): Ensemble learning and recurrent neural network models are employed in this paper to 

identify hazardous gases. The technology sequentially analyzes sensor data to identify hazardous gas escape 

patterns. Real-time alert systems can be advantageous for mining and chemical personnel, as they enable 

them to respond promptly. The accuracy of classification and the amount of processing overhead can be 

enhanced through experiments. The framework enhances the protection of workers and the administration of 

industrial risks. 

Chen & Nair (2025): This research proposes the development of a cloud-based deep learning system that can 

monitor and predict the concentrations of hazardous gases in real time. Continuous gas sensor data and 

environmental changes are analyzed by networks that possess both short-term and long-term memories. 

Large-scale industrial cloud computing is made possible by distributed cloud processing. The results suggest 

that the system is capable of adapting to evolving environmental conditions and that gas release forecasts are 

more precise than had been previously believed. The framework enables the safe and effective monitoring of 

hazardous areas. 

Wilson & Kumar (2026): The authors create a distinctive system that employs advanced neural network 

architectures and federated learning to identify and anticipate hazardous gases. The framework safeguards 

data while simplifying the evaluation of sensor data from numerous industrial platforms. Predictive models are 

updated by adaptive learning techniques to accommodate evolving environmental concerns. Empirical analysis 

indicates faster response times, improved scalability, and increased accuracy. Reliable, intuitive, and ready-to-

use industrial safety management systems are enabled by the proposed framework. 

 

3.  PROBLEM STATEMENT 
Gas escapes pose a significant safety hazard in oil refineries, chemical laboratories, and mines. Due to the fact 

that these breaches result in the destruction of industrial infrastructure, the environment, and human life. 

Sensors with thresholds and alarms have been employed in the majority of gas monitoring systems since their 

inception. A concentration that exceeds a threshold is necessary for the detection of harmful gases. It is 

impossible for these technologies to assist humans in the making of real-time judgments, the analysis of data, 

or the prediction of the future. Delays in the identification of gases such as methane, carbon monoxide, 

ammonia, hydrogen sulfide, and LPG can result in explosions, fires, health hazards, and significant operational 

downtime in numerous sector. Therefore, it is becoming increasingly critical to have an automated and 
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intelligent system that can accurately predict hazardous situations, perpetually assess the environment, and 

monitor potentially hazardous gases before they become unmanageable. 

 

4.  PROPOSED SYSTEM 
The environment is monitored and gas leaks are promptly detected by the Real-Time Hazardous Gas 

Monitoring and Prediction Using Machine Learning Techniques system that has been recommended. The 

system employs MQ-2, MQ-5, MQ-7, and MQ-135 gas sensors to quantify gas concentrations in industrial or 

public environments. An Arduino or NodeMCU is connected to sensors. Sensor data is transmitted to a cloud 

server by this microcontroller through Wi-Fi or GSM modules. The comprehensive architecture guarantees 

continuous observation, rapid data transmission, and emergency assistance in the event of hazardous gas 

escape.  

Sensor data necessitates initial "preprocessing." In order to guarantee an accurate forecast, the original data is 

cleansed of noise, redundant entries, and missing values. Sensor data are standardized and characteristics are 

obtained to input the prediction model after cleaning. In order to facilitate real-time monitoring and historical 

retrieval, data is stored in a centralized database following processing. This data processing pipeline 

guarantees system reliability and gas identification in a variety of conditions. 

 
Fig1:System Architecture 

 

5. RESULTS AND PERFORMANCE EVALUATION 
Table 1: Accuracy Comparison 

 
Diverse machine learning methodologies are implemented to anticipate hazardous gas concentrations. Table 1 

illustrates their precision. The Random Forest model demonstrated superior reliability and accuracy, with a 

maximal accuracy of 97.1%. The results' accuracy was diminished as a result of the inability of logistic 

regression to accommodate intricate sensor data patterns. The paper determined that ensemble learning is 

the optimal approach for real-time gas monitoring systems. 
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Table 2: Precision, Recall, and F1-Score 

 
Precision, recall, and F1-scores for numerous machine learning models are presented in Table 2. The Random 

Forest algorithm identified potentially hazardous gas conditions with the fewest false alarms in every 

investigation. Random Forest outperformed SVM. These metrics demonstrate that the proposed system 

generates predictions that are both reasonable and dependable. 

Table 3: Training Time Comparison 

 
The training periods for the machine learning method are illustrated in Table 3. Due to its simplicity, logistic 

regression necessitates the least amount of training time. The SVM computations were more complex, which 

resulted in a lengthier procedure. Despite the brief training period, Random Forest's predictions were the most 

successful. This demonstrates that the model strikes a balance between efficacy and speed. 

Table 4: Gas Detection Performance 

 
The training periods for the machine learning method are illustrated in Table 3. Due to its simplicity, logistic 

regression necessitates the least amount of training time. The SVM computations were more complex, which 
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resulted in a lengthier procedure. Despite the brief training period, Random Forest's predictions were the most 

successful. This demonstrates that the model strikes a balance between efficacy and speed. 

 

6. CONCLUSION 
The proposed machine learning system for real-time gas concentration monitoring and prediction 

demonstrates the integration of complex algorithms with Internet of Things sensor data. This technology is 

capable of detecting and predicting concentrations. Machine learning models, such as regression and deep 

learning, have the potential to enhance early warning systems more than threshold-based approaches, 

according to research. The results suggest that the safety and responsiveness of systems in hazardous 

conditions are enhanced by real-time data processing and predictive analytics. 

The objective of the proposed methodology is to establish a monitoring framework that is automated and 

data-driven, capable of accurately identifying, categorizing, and predicting gases. This system enhances the 

precision of detection, expedites the delivery of preventative alerts, and decreases the reliance of machines on 

humans. The system can be trained to identify patterns in its environment through the use of machine 

learning, which enhances its resilience to unforeseen and constantly evolving circumstances. This method 

assists industrial safety administrators in making more informed decisions. 

 

REFERENCES 
1. S. Srivastava, S. N. Chaudhri, and N. Singh, “Spatial upscaling-based algorithm for detection and estimation 

of hazardous gases,” IEEE Access, 2023. 

2. K. Kumar and A. Verma, “IoT-HGDS: Internet of Things integrated machine learning based hazardous gases 

detection system for smart kitchen,” Internet of Things, vol. 28, 2024. 

3. M. Sakib et al., “Real-time IoT-based toxic gas monitoring and comparative analysis of machine learning 

techniques for air quality prediction,” IEEE ICISET, 2024. 

4. C.-C. Yang et al., “AI-EMS: An environmental monitoring system with AI prediction,” IEEE Sensors, 2023. 

5. J. Terven and D. Cordova-Esparza, “A comprehensive review of YOLO architectures in computer vision,” 

arXiv, 2023. 

6. R. M. X. Wu et al., “Comparative research of ten machine learning algorithms for gas warning systems,” 

Scientific Reports, 2024. 

7. K. Tripathi et al., “Integrated smart dust monitoring and prediction system using IoT and ML,” Scientific 

Reports, 2024. 

8. K. Yang et al., “High-precision prediction of NOx, NO2 and C6H6 using MLP-LSTM model,” IEEE Sensors, 

2024. 

9. B. Karnati, “IoT-based air quality monitoring system with machine learning,” arXiv, 2023. 

 

 


