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Abstract: Accidents are frequent in mines due to lack of competent workers; hence miner’s safety cannot be guaranteed. 
Men who are presently employed in coal mining must confront environmental constraints. Temperature rise, emissions 
such as carbon dioxide, carbon monoxide, nitrous oxide, and methane poses causes threats to humans. As a result, 
security for the miners working in coal mining is indispensable. The goal of this work is to provide safety precautions to 
miners through communication and security monitoring. Coal mining has a unique function in the modern world; it has 
the potential to save the lives of coal miners by creating particular gadgets that can be extremely beneficial to the 
industry's workers. People working in underground coal mines must ensure several safety precautions such as helmets 
with collision detectors and gas detectors. In this proposed work, the hardware circuit within the Smart Helmet provides 
security to the workers who are employed in coal mining. Coal mining remains a hazardous activity that can have a 
variety of negative environmental impacts, such as the discharge of hazardous gases during mining operations. 
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I. INTRODUCTION 

Mining is very important for the economy of any country as it generates various opportunities for many sectors. As a 
society, we are blessed to appreciate the benefits that this sector manufactures by processing these materials and 
products that supply us. Working on the ground presents many different safety and health risks. The environment is 
disagreeable or shaky. The deeper the mines are, the more harmful it might be to conduct tasks. There are challenges 
there. So here we suggest a security system in addition to a mining monitoring system for the mining sector using 
microcontroller-based circuits. Utilize circuitry to discover employees moving through the mining website. The 
helmet includes monitoring system that communicates with all of the trackers via Wi-Fi techniques to help provide 
information.  

The system uses "mega microcontroller-based Wi-Fi tracker circuitry" to get the data. This helps to map the location 
of employees. Each employee's helmet circuit has been incorporated using a button. This button shows a crisis 
indication and it may be used for almost any sort of issues, like poisonous gas inhalation, cave-ins, bodily harm, etc. 
Hence, mining employee safety is ensured by the IoT. Pakistan has vast coal deposits, primarily in Sindh, with 
estimated reserves of 184.623 billion tons. Our country's market has been expanding rapidly, resulting in an 
increasing supply of raw materials. New foreign firms are assisting in the discovery of coal reserves. It is aware that, 
tragic accidents in mines are on the rise due to a lack of competent personnel, and miner’s safety cannot be 
guaranteed, nor can coal manipulation be carried out.  

Men working in coal mining must contend with environmental factors. Fever, carbon dioxide, and methane pose a 
harm to them. As a result, we must provide security for the men and women who are now employed in coal 
mining.The goal of this study is to provide a solution to mining through communication and security monitoring. 
The helmet must be worn by the individual when performing underground work. Here, we must organize our circuit 
inside the kit in order to provide security to the man who is currently working in coal mining. In late times coal 
mining continues to be a dangerous activity that can lead to many negative consequences on the environment such 
as during mining operations dangerous gases are released 

II. EXISTING SYSTEM 

         The safety of people or labor who work in coal mines and are regularly exposed to risks. This prototype is 
made in a way that senses many things, such as the occurrence of dangerous gases, the heartbeat of a worker in coal, 
underground environmental conditions, and pinpoints the location of the miner through GPS. These parameters will 
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probably be transmitted via a Wi-Fi protected channel to a dynamic internet protocol. These researchers developed a 
device that is very useful for risk mitigation in areas where there is mineral exploration activity, such as coal, gold, 
etc. This system is best for finding the exact location of the coal worker. With this device, tracking is easy, and any 
help in an emergency can be delivered very quickly 

The primary drawback of the system is that Bluetooth is a short space wireless technology, and the usage of cabling 
is tough They have suggested a system that has a remedy for various issues with the help of GPS. This application 
will search for a pinpoint location, and any missing coal worker can be traced easily with the help of GPS. In this 
system, the client-server architecture approach is utilized. The server allows the mobile phone of the client to 
register and login, and it saves its password and credentials in the database of the server. It is designed for coal 
workers, this helmet is very suitable for underground coal exploration where there is a risk of dangerous gases such 
as methane and carbon, etc 

III. PROPOSED SYSTEM 

 Modern mines often implement several safety procedures, education and training for workers, health and safety 
standards, which lead to substantial changes and improvements and safety level both in opencast and underground 
mining. Mine ventilation system can help in eliminating high risk atmosphere. Primitive techniques to monitor the 
mining atmosphere can be traced back to the use of canaries and other animals to alert miners, when the atmosphere 
becomes toxic. Integrating ventilation monitoring system enables mine to intelligently make ventilation 
changesbased on the extensive data, the monitoring system provides. The most basic gadget that the workers carry 
inside the mine is a “safety helmet”. This helmet is thus taken up as the target on which the improvisation is done 
without altering the characteristics of the helmet. The problems mentioned can be solved only by proper sensing of 
the environment. For this purpose, various sensors are used which are interfaced with a microcontroller. 

 According to the structure of industrial helmets consists of a vacuum between the outer and the inner layer which 
can become the most appropriate place for placing the electronic components. Also there is the problem of 
communication of data from the helmet to the control room. There can be no routers placed inside the mine as 
because the dimension of a mine is not constant. This might be achieved by a wireless network to which all the 
helmets are connected in which the data from the end nodes can be transferred to the coordinator through a mesh. 
The last object to be dealt with is the monitoring of the internal conditions of the mine. The setting up of a separate 
control room would involve a large capital which might be reduced by using the concept of IoT. Mining is 
indispensable to the creation of goods, infrastructure and services which enhance the quality of their lives. As a 
society we were blessed to enjoy the many advantages that industry manufactured products provide us by processing 
these raw materials. 
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Fig.1.Block Diagram 

 

IV. SIMUALTION RESULTS 

 

Fig.2.Output and Proposed System 

 

Fig.3. Hardware Implementation 

IoT-based safety helmets for mining workers are designed to enhance the safety of miners by using various sensors 
and technologies. The helmet is equipped with GPS, heart rate, and temperature sensors to monitor the health and 
safety of miners in real-time.The GPS sensor is used to track the location of miners and send alerts in case of any 
danger or emergency. It can also help to optimize the mining process by monitoring the movement of miners and 
equipment. The heart rate sensor measures the heart rate of miners to detect any abnormal activity and alert the 
safety team in case of any health issues. This is especially important in a physically demanding and risky 
environment like mining. The temperature sensor is used to monitor the temperature of the miner's body and the 
surrounding environment. It can detect if a miner is suffering from heat exhaustion or if the surrounding 
environment is becoming hazardous due to high temperatures. Overall, an IoT-based safety helmet for mining 
workers can significantly improve the safety and well-being of miners by providing real-time monitoring and alerts 
for potential hazards or health issues. 

V.CONCLUSIONS 

 The proposed prototype’s objective is to examine the nearby individual environment and examine individual 
health in real-time and take necessary actions when the working environment is non-preferable for the miner. The 
proposed prototype is a three-tier architecture. The first tier measures the health and environment parameters 
through Arduino Uno. The second tier is the fuzzy classifier, which determines the environment types based on the 
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first-tier Parameters. The third tier gauged the data in a cloud database for future reference (generating the miner’s 
health report) and is also responsible for alerting the monitoring and rescue team in case of the worst situation. The 
proposed prototype is analyzed in three different environments. It has been concluded from the analysis that the 
accuracy of the proposed prototype is 99 percent for the indoor environment, 97 percent for the outdoor industry 
environment, and 96 percent for the coal mining environment. Therefore, the proposed prototype can determine the 
preferred ability of the working environment for miners based on the real-time individual health and individual 
nearby environmental conditions. In case the nearby environment and individual health are non-preferable.  

REFERENCES 

[1] Jeong, M., Lee, H., Bae, M., Shin, D.B., Lim, S.H. and Lee, K.B., 2018, October. Development and application of the smart helmet for 
disaster and safety. In 2018 International Conference on Information and Communication Technology Convergence (ICTC) (pp. 1084-
1089). IEEE. 

[2]      Ghulam E Mustafa Abro, Shoaib Ahmed Shaikh, “Prototyping Iot based smart wearable jacket design for securing the life of coal 
miners”2018 International Conference on Computing, Electronics & Communications Engineering (iCCECE). 

[3]     D. Kock and J. W. Oberholzer, The development and application of electronic technology to increase health, safety, and productivity in 
the South African coal mining industry,” IEEE Trans. on Industry Applications, vol. 33,no 1997. 

[4]     Gaidhane, Mahendra Dhame and Prof. Rizwana Qureshi “Smart Helmet For Coal Miners Using Zigbee Techonology” Imperial Journal 
of Interdisciplinary Research (IJIR) Vol-2, Issue-6, 2016 ISSN: 2454-1362. 

[5] V.Dhinesh, T.Premkumar, S.Saravanan and G.Vijayakumar,” Online Grid Integrated Photovoltaic System with New Level Inverter System” 
International Research Journal of Engineering and Technology (IRJET), Vol.5, Issue 12, pp.1544-1547, 2018. 

[6] J.Vinoth, T.Muthukumar, M.Murugagndam and S.Saravanan,” Efficiency Improvement of Partially Shaded PV System, International 
Journal of Innovative Research in Science, Engineering and Technology, Vol.4, Special issue 6, pp.1502-1510, 2015. 

[7] M.B.Malayandi, Dr.S.Saravanan, Dr. M.Muruganandam, “A Single Phase Bridgeless Boost Converter for Power Factor Correction on 
Three State Switching Cells”, International Journal of Innovative Research in Science, Engineering and Technology, Vol. 4, Special Issue 6, 
pp. 1560-1566, May 2015. 

[8] A.Sasipriya, T.Malathi, and S.Saravanan, “Analysis of Peak to Average Power Ratio Reduction Techniques in SFBC OFDM System” IOSR 
Journal of Electronics and Communication Engineering (IOSR-JECE), Vol. 7, No.5, 2013. 

[9] P.Ranjitha, V.Dhinesh, M.Muruganandam, S.Saravanan, “Implementation of Soft Switching with Cascaded Transformers to drive the 
PMDC Motor”, International Journal of Innovative Research in Science, Engineering and Technology, Vol. 4, Special Issue 6, pp. 1411-
1418, May 2015. 

[10] C.Sowmiya, N.Mohanandhini, S.Saravanan and M.Ranjitha,”Inverter Power Control Based On DC-Link Voltage Regulation for IPMSM 
Drives using ANN” International Research Journal of Engineering and Technology (IRJET), Vol.5, Issue 11, pp.1442-1448, 2018. 

[11] N.Yuvaraj, B.Deepan, M.Muruganandam, S.Saravanan, “STATCOM Based of Adaptive Control Technique to Enhance Voltage Stability 
on Power Grid”, International Journal of Innovative Research in Science, Engineering and Technology, Vol. 4, Special Issue 6, pp. 1454-
1461, May 2015. 

[12] P.Manikandan, S.Karthick, S.Saravanan and T.Divya,” Role of Solar Powered Automatic Traffic Light Controller for Energy Conservation” 
International Research Journal of Engineering and Technology (IRJET), Vol.5, Issue 12, pp.989-992, 2018. 

[13] R.Satheesh Kumar, D. Kanimozhi, S. Saravanan, “An Efficient Control Scheme for Wind Farm Using Back to Back Converter,” 
International Journal of Engineering Research & Technology (IJERT), Vol. 2, No.9, pp.3282-3289, 2013.  

[14] K.Prakashraj, G.Vijayakumar, S.Saravanan and S.Saranraj, “IoT Based Energy Monitoring and Management System for Smart Home Using 
Renewable Energy Resources,” International Research Journal of Engineering and Technology, Vol.7, Issue 2, pp.1790-1797, 2020. 

[15] J Mohammed siddi, A. Senthil kumar, S.Saravanan, M. Swathisriranjani, “Hybrid Renewable Energy Sources for Power Quality 
Improvement with Intelligent Controller,” International Research Journal of Engineering and Technology, Vol.7, Issue 2, pp.1782-1789, 
2020.  

[16] S. Raveendar, P.M. Manikandan, S. Saravanan, V. Dhinesh, M. Swathisriranjani, “Flyback Converter Based BLDC Motor Drives for Power 
Device Applications,” International Research Journal of Engineering and Technology, Vol.7, Issue 2, pp.1632-1637, 2020.  

[17] K. Manikanth, P. Manikandan, V. Dhinesh, Dr. N. Mohananthini, Dr. S. Saravanan, “Optimal Scheduling of Solar Wind Bio-Mass Systems 
and Evaluating the Demand Response Impacts on Effective Load Carrying Capability,” International Research Journal of Engineering and 
Technology, Vol.7, Issue 2, pp.1632-1637, 2020. 

[18] T.R. Vignesh, M.Swathisriranjani, R.Sundar, S.Saravanan, T.Thenmozhi,” Controller for Charging Electric Vehicles Using Solar Energy”, 
Journal of Engineering Research and Application, vol.10, Issue.01,pp.49-53, 2020. 

[19] V.Dhinesh, Dr.G.Vijayakumar, Dr.S.Saravanan,” A Photovoltaic Modeling module with different Converters for Grid Operations”, 
International Journal of Innovative Research in Technology, vol.6, Issue 8, pp.89-95, 2020. 

[20] V. Dhinesh, R. Raja, S. Karthick, Dr. S. Saravanan,” A Dual Stage Flyback Converter using VC Method”, International Research Journal of 
Engineering and Technology, Vol.7, Issue 1, pp.1057-1062, 2020. 

[21] G. Poovarasan, S. Susikumar, S. Naveen, N. Mohananthini, S. Saravanan,” Study of Poultry Fodder Passing Through Trolley in Feeder 
Box,” International Journal of Engineering Technology Research & Management, vol.4, Issue.1, pp.76-83, 2020. 

[22] C. Sowmya, N. Mohananthini, S. Saravanan, and A. Senthil kumar,” Using artificial intelligence inverter power control which is based on 
DC link voltage regulation for IPMSM drives with electrolytic capacitor,” AIP Conference Proceedings 2207, 050001 (2020); 
https://doi.org/10.1063/5.0000390, Published Online: 28 February 2020. 

[23] M.Revathi, S.Saravanan, R.Raja, P.Manikandan,” A Multiport System for A Battery Storage System Based on Modified Converter with 
MANFIS Algorithm,” International Journal of Engineering Technology Research & Management, vol.4, issue 2, pp.217-222, 2020. 

[24] D Boopathi, S Saravanan, Kaliannan Jagatheesan, B Anand, “Performance estimation of frequency regulation for a micro-grid power 
system using PSO-PID controller”, International Journal of Applied Evolutionary Computation (IJAEC), Vol.12, Issue.4, pp.36-49, 2021. 

[25] V Deepika, S Saravanan, N Mohananthini, G Dineshkumar, S Saranraj, M Swathisriranjan, “Design and Implementation of Battery 
Management System for Electric Vehicle Charging Station”, Annals of the Romanian Society for Cell Biology, Vol.25, Issue.6, 17769-
17774, 2021. 



International Journal of New Innovations in Engineering and Technology 

Volume 22 Issue 3 June 2023  120 ISSN: 2319-6319 

[26] A Senthilkumar, S Saravanan, N Mohananthini, M Pushparaj, “Investigation on Mitigation of Power Quality Problems in Utility and 
Customer side Using Unified Power Quality Conditioner”, Journal of Electrical Systems, Vol.18, Issue.4, pp.434-445, 2022. 

[27] V Kumarakrishnan, G Vijayakumar, D Boopathi, K Jagatheesan, S Saravanan, B Anand,” Frequency regulation of interconnected power 
generating system using ant colony optimization technique tuned PID controller”, Control and Measurement Applications for Smart Grid: 
Select Proceedings of SGESC 2021, pp..129-141. 

[28] C Nagarajan, B Tharani, S Saravanan, R Prakash,” Performance estimation and control analysis of AC-DC/DC-DC hybrid multi-port 
intelligent controllers based power flow optimizing using STEM strategy and RPFC technique”, International Journal of Robotics and 
Control Systems”, Vol.2, Issue.1, pp.124-139, 2022. 

[29] G Vijayakumar, M Sujith, S Saravanan, Dipesh B Pardeshi, MA Inayathullaa," An optimized MPPT method for PV system with fast 
convergence under rapidly changing of irradiation”, 2022 International Virtual Conference on Power Engineering Computing and Control: 
Developments in Electric Vehicles and Energy Sector for Sustainable Future (PECCON), pp.1-4. 

[30] C Nagarajan, K Umadevi, S Saravanan, M Muruganandam, “Performance Analysis of PSO DFFP Based DC-DC Converter with Non 
Isolated CI using PV Panel”, International Journal of Robotics and Control Systems’ Vol.2, Issue.2, pp.408-423, 2022. 

[31] VM Geetha, S Saravanan, M Swathisriranjani, CS Satheesh, S Saranraj, “Partial Power Processing Based Bidirectional Converter for 
Electric Vehicle Fast Charging Stations”, Journal of Physics: Conference Series, Vol.2325, Issue.1, pp.012028, 2022. 

[32] M Santhosh Kumar, G Dineshkumar, S Saravanan, M Swathisriranjani, M Selvakumari, “Converter Design and Control of Grid Connected 
Hybrid Renewable Energy System Using Neuro Fuzzy Logic Model”, 2022 Second International Conference on Computer Science, 
Engineering and Applications (ICCSEA), pp.1-6, 2022. 

[33] C Gnanavel, A Johny Renoald, S Saravanan, K Vanchinathan, P Sathishkhanna, “An Experimental Investigation of Fuzzy‐Based 
Voltage‐Lift Multilevel Inverter Using Solar Photovoltaic Application”, Smart Grids and Green Energy Systems, pp.59-74, 2022. 

[34] C Nagarajan, K Umadevi, S Saravanan, M Muruganandam, “Performance investigation of ANFIS and PSO DFFP based boost converter 
with NICI using solar panel”, International Journal of Engineering, Science and Technology, Vol.14, Issue.2, pp.11-21,2022. 

[35] K Priyanka, N Mohananthini, S Saravanan, S Saranraj, R Manikandan, “Renewable operated electrical vehicle battery charging based on 
fuzzy logic control system”, AIP Conference Proceedings, Vol.2452, Issue.1, pp.030007, 2022. 

[36] V Kumarakrishnan, G Vijayakumar, D Boopathi, K Jagatheesan, S Saravanan, B Anand, “Optimized PSO technique based PID controller 
for load frequency control of single area power system”, Solid State Technology, Vol.63. Issue.5, pp.7979-7990, 2020. 

[37] G. Poovarasan, S. Susikumar, S. Naveen, N. Mohananthini, S. Saravanan, “Implementation of IoT Based Poultry Feeder Box”, International 
Journal of Innovative Research In Technology, Vol.6, Issue.2, pp.33-38, 2020. 

[38] N.Gokulnath, B.Jasim Khan, S.Kumaravel, Dr.A.Senthil Kumar and Dr.S.Saravanan, “Soldier Health and Position Tracking System”, 
International Journal of Innovative Research In Technology (IJIRT) ), Vol-6 Issues 12, pp.39-45, 2020. 

[39] P.Navaneetha, R.Ramiya Devi, S.Vennila, P.Manikandan and Dr.S.Saravanan , “ IOT Based Crop Protection System against Birds and 
Wild Animal Attacks”, International Journal of Innovative Research In Technology (IJIRT) ), Vol-6 Issues 11, pp.133-143, 2020. 

[40] V. Dhinesh, D. Prasad, G. Jeevitha, V. Silambarasan, Dr. S. Saravanan, “  A Zero Voltage Switching Pulse Width Modulated Multilevel 
Buck Converter”,  International Research Journal of Engineering and Technology (IRJET), Vol 7 Issue 3, pp.1764,2020. 

[41] K. Punitha, M. Rajkumar, S. Karthick and  Dr. S. Saravanan, “  Impact  of Solar And Wind Integration on Frequency Control System”, 
International Research Journal of Engineering and Technology (IRJET), Vol 7 Issue 3, pp.1357-1362,2020. 

[42] A.Arulkumar, S.Balaji, M.Balakrishnan, G.Dineshkumar and S.Saravanan, “Design And Implementation of  Low Cost Automatic Wall 
Painting Machine” International Journal of  Engineering Technology Research & Management (IJETRM), Vol-4 Issues 03, pp.170-176, 
2020. 

[43] V.Periyasamy, S.Surya, K. Vasanth, Dr.G.Vijayakumar and Dr.S.Saravanan, “Design And Implementation of Iot Based Modern Weaving 
Loom Monitoring System” International Journal of  Engineering Technology Research & Management (IJETRM), Vol-4 Issues 04, pp.11-
18, 2020. 

[44] M.Yogheshwaran, D.Praveenkumar,S.Pravin,P.M.Manikandan and Dr.S.Saravanan, “IoT Based Intelligent Traffic Control System” 
International Journal of  Engineering Technology Research & Management (IJETRM), Vol-4 Issues 04, pp.59-63, 2020. 

[45] R.Pradhap, R.Radhakrishnan, P.Vijayakumar, R.Raja and  Dr.S.Saravanan, “Solar Powered Hybrid Charging Station For Electrical 
Vehicle” International Journal of  Engineering Technology Research & Management (IJETRM), Vol-4 Issues 04, pp.19-27, 2020 

[46] S.Shenbagavalli, T.Priyadharshini, S.Sowntharya, P.Manikandan and Dr.S.Saravanan, “Design and Implementation of Smart Traffic 
Controlling System” International Journal of Engineering Technology Research & Management (IJETRM), Vol-4 Issues 04, pp.28-36, 
2020. 

[47] M.Pavithra, S.Pavithra, R.Rama Priya, M.Vaishnavee, M.Ranjitha and S.Saravanan, “Fingerprint Based Medical Information System Using 
IoT” International Journal of  Engineering Technology Research & Management (IJETRM), Vol-4 Issues 04, pp.45-51, 2020. 

[48] A.Ananthan, A.M.Dhanesh, J.Gowtham, R.Dhinesh, G.Jeevitha and Dr.S.Saravanan, “IoT Based Clean Water Supply” International Journal 
of  Engineering Technology Research & Management (IJETRM), Vol-4 Issues 03, pp.154-162, 2020. 

[49] R.Anbarsan, A.Arsathparvez, K.S.Arunachalam, M.Swathisriranjani and Dr.S.Saravanan,   “Automatic Class Room Light Controlling 
Using Arduino” International Journal of Engineering Technology Research & Management (IJETRM), Vol-4 Issues 03, pp.192-201, 2020. 

[50] S.Karthikeyan, A.Krishnaraj, P.Magendran, T.Divya and Dr.S.Saravanan , “The Dairy Data Acquisition System” International Journal of  
Engineering Technology Research & Management (IJETRM), Vol-4 Issues 03, pp.163-169, 2020. 

[51] M.Amaran, S.Mannar Mannan, M.Madhu, Dr.R.Sagayaraj and Dr. S.Saravanan, “Design And Implementation of Low Cost Solar Based 
Meat Cutting Machine” International Journal of  Engineering Technology Research & Management (IJETRM), Vol-4 Issues 03, pp.202-
208, 2020. 

[52] N.Harish, R.Jayakumar, P.Kalaiyarasan, G.Vijayakumar and S. Saravanan, “IoT Based Smart Home Energy Meter” International Journal of  
Engineering Technology Research & Management (IJETRM), Vol-4 Issues 03, pp.177-183, 2020. 

[53] K.Subashchandrabose, G.Moulieshwaran, M.Raghul, V.Dhinesh and S.Saravanan, “Design of Portable Sanitary Napkin Vending Machine”, 
International Journal of  Engineering Technology Research & Management (IJETRM), Vol-4 Issues 03, pp.52-58, 2020. 

 


