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Abstract - This paper presents an IoT-based Mining Tracking and Worker Safety Helmet system designed to improve the safety of 

workers in mining environments. The system continuously monitors the location of miners and environmental conditions such as gas 

leakage and temperature levels. Real-time data is transmitted to the control room to ensure immediate response to hazardous 

situations. The proposed system uses a GPS module, gas sensors, temperature sensors, and a wireless communication module 

integrated into the helmet. Experimental results show efficient and accurate tracking and alert generation, thereby enhancing worker 

safety. 
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I. INTRODUCTION (HEADING 1) 

Mining is considered one of the most hazardous industries due to the associated risks of underground operations. Worker safety is a 

major concern, and traditional monitoring systems are often inadequate. This research focuses on developing an IoT-based Mining 

Tracking and Worker Safety Helmet to monitor miners’ location and environmental parameters in real-time. The system aims to 

minimize the risks by providing immediate alerts to the control room and ensuring timely rescue operations. 

Safety of workers should always be of major consideration in any form of mining. Underground operations prove to be a risky venture 

as far as the safety and health of workers are concerned. These risks are due to different techniques used for extracting different 

minerals. The deeper the mine, the greater is the risk. These safety issues are of grave concern especially in case of coal industries. 

Thus, safety of workers should always be of major consideration in any form of mining, whether it is coal or any other minerals. 

Underground coal mining involves a higher risk than open pit mining due to the problems of ventilation and potential for collapse. 

However, the utilization of heavy machinery and the methods performed during excavations result into safety risks in all types of 

mining. Modern mines often implement several safety procedures, education and training of workers, health and safety standards, 

which lead to substantial changes and improvements in opencast and underground mining. Coal has always been the primary resource 

of energy in India, which has significantly contributed to the rapid industrial development of the country. 

 

II. LITERATURE SURVEY 

In 2023, AKL Sandaruwan and B Hettige [1] presented a worker safety helmet that works on IoT. The importance of safety in the 

mining industry cannot be overstated, especially in underground operations where the well-being of mine workers is of paramount 

importance. All mining operations must adhere to fundamental safety regulations and measures to avoid accidents, and collapses are a 

major risk. While coal mining collapses are not always particularly dangerous, immediate rescues are essential in saving lives. 

Communication is a key factor in mining, particularly in underground mines. Worn-out wired communication is costly and inefficient, 

while wireless communication is cost-effective and effective. Wireless communication allows the industry to transmit essential 

information immediately, thus improving safety measures—furthermore, the integration of sensors (gas and temperature sensors) aids 

in proactive risk prevention. Miners wear helmets with buzzers that alert them during hazardous conditions, and priority is given to 

communication so that all mining personnel can confirm their safety before proceeding, thus creating a safe environment for all 

involved. 
To address these issues, a pioneering project has emerged: the creation of smart helmets, which act as intelligent guardians of miners. 

These helmets are equipped with various sensors to detect potentially hazardous events and keep an eye on the environment around 

them. By collecting data from various sensors, the helmets can transmit it to the central console, where it can be exchanged in real-

time. This allows for the efficient monitoring of miners and the prompt response to emergencies. By utilizing cutting-edge 

technology, the project improves safety protocols in the mining industry, thus saving lives and preparing the ground for a safer future. 

In 2023, Pankaj Kunekar, Prerana Waghmare, Preyas Videkar, Sangharatna Bombarde, Y. D. Satyamedha, V. Khandagale, 

Yashovardhan U.Wagh [2] presented a solution and a plan for the problem of Miners Security. The issue of safety in the coal mining 

sector is a major concern due to the frequent occurrence of accidents. This study highlights the need to implement a wireless network 

connection to transmit real-time data to alert officials in the event of an accident, thus allowing for rapid responses. Accidents 

resulting from falling rubble onto workers are a major risk in mining. To address this issue, we have launched an IoT-based helmet 

project to assist the industry. However, the mining sector is lagging in terms of technological progress. To bridge the gap and 

introduce cutting-edge IoT solutions, we have developed the concept of ‘SMART HELMETS’. These helmets provide a lifeline to 

workers working in the depths of the mines, acting as an essential safety measure. By incorporating cutting-edge technology in mining 

practices, we aim to improve worker safety and transform the mining industry. This prototype is composed of an ESP8266, an 

accelerometer sensor, a gas sensor, and a buzzer which can be used to detect the various dangers present in the mines. 

Several studies have been conducted to improve mining safety using wireless sensor networks and IoT technologies. Existing systems 

focus on environmental monitoring or location tracking, but lack integration of both in a single wearable device. Our research 

addresses this gap by designing an integrated safety helmet that combines environmental sensing and worker tracking. 
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WORKING MECHANISM 

 

In this project, we have gas sensor and temperature sensor. When the temperature is high, the sensor sends immediate notification to 

the main communication area. This work has to be by the Internet Of Things (IOT). Similarly the temperature has to notify the 

changes in the temperature and it will send alert messages to the user. 

 

 

 

 

 

 

 

 

 

 

Figure: User interface through dataset 

 

III. METHOLOGY 

The proposed system consists of the following components: 

- Gas Sensor (MQ-135) to detect hazardous gases. 

- Temperature Sensor (DHT11) to monitor ambient temperature. 

- GPS Module for real-time location tracking. 

- Microcontroller (ESP32) for data processing. 

- Wireless communication to transmit data to the control room. 

Data collected from sensors are processed and transmitted via Wi-Fi to a central server. Alerts are generated when gas concentration 

or temperature exceeds predefined thresholds. 

 

IV. RESULT AND DISCUSSION 

The system was tested in a controlled environment simulating mining conditions. Key outputs are as follows: 

- Real-time location tracking accuracy: 95% 

- Gas detection response time: < 2 seconds 

- Temperature monitoring accuracy: ±1°C 

- Alert system activation time: Immediate upon hazard detection 

The results confirm that the system can efficiently monitor worker safety parameters and provide timely alerts. 
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V. CONCLUSION 

The IoT-based Mining Tracking and Worker Safety Helmet effectively addresses the need for real-time monitoring and safety 

assurance in mining environments. The system integrates location tracking and environmental monitoring in a wearable device, 

ensuring immediate response to hazardous situations. Future work includes integrating additional sensors and extending the system to 

other industrial applications. 
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