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Abstract:: The firms that are responsible for coal mining are seeing a considerable number of accidents. As a 

result, it is of the utmost importance to ensure that the lives of coal mine workers are protected. It is possible 

that the complex structure of the environment and the wide variety of activities that take place within coal mines 

are to blame for the incidence of accidents that take place there. To this end, it is very necessary to keep a tight 

eye on the working conditions that are present in coal mines. It is possible that we may develop an application 

for the Internet of Things (IoT) that makes use of sensors to recognize potentially dangerous situations in order 

to solve this problem. These sensors will subsequently provide warning signals and alerts to workers as well as 

other persons who are present at the site, therefore reducing the likelihood of injuries and deaths occurring. 

 

 

I INTRODUCTION 

 

When it comes to energy resources, coal is always going to be an extremely important and 

considerable need. On the other hand, mining accidents have lead to the loss of a significant 

number of lives all over the globe. It was in their work named "Jing Change" that Cao and 

Yang (2001) created a thorough list of one hundred important mining incidents that took 

place between the years 2001 and 2010. The North East region of the country is comprised of 

coal mines that are in a state of underdevelopment, which is the primary cause of the high 

number of mining accidents that occur there. There is a significant amount of methane and 

carbon monoxide gas present in the mines, which is the major reason for these accidents. 

Humans are unable to identify these gasses since they are odorless, transparent, and cannot be 

recognized by their senses [2]. In order to properly handle such disasters, it is essential to 

predict outbursts by using sensors and microcontrollers, and it is also essential to trigger an 

alarm system prior to reaching critical air levels. Utilizing a sensor system that is both 

effective and accurate is required in order to carry out continuous monitoring. A number of 

different methods are used in order to identify the presence of these harmful gasses; however, 
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the utilization of semiconductor gas sensors has shown to be especially effective. Not only 

are these sensors able to be put in the neighborhood of the coal mine [3], but they also have 

the potential to sometimes create problems in the mining operation. Unintentional damage to 

the sensor device occurred often and frequently. This was a regular occurrence. Utilizing a 

robot is yet another approach that may be used [4]. The use of robots is inconceivable in a 

country like India, where industrialists do not place a high priority on the safety of their 

employees, despite the fact that these robots are effective. As an alternative, there is still 

another approach that may be taken to accomplish a solution that is both efficient and cost-

effective for the implantation of sensors. Coal mine workers are required to wear the safety 

helmet at all times. It is fitted with a sensor array that can detect data and a wireless modem 

that can send it [5]. The smart safety helmet is equipped with both these. 

 

II. LITERATURE SURVEY 

Yogendra S Dohare and Tanmoy Maity develop a monitoring and safety system for 

underground coal mines using Low Power Wireless Sensor Network (WSN) technology. This 

system is a wireless sensor network based on the Zigbee protocol, designed for underground 

coal mines. It is characterized by its low power consumption, cost-effectiveness, and ability 

to offer intelligent monitoring and safety measures. The system comprises a wireless network 

comprising several nodes. This network may be conveniently installed in underground mines 

and offers an efficient monitoring and safety system for underground coal miners. 

Specifically, it facilitates instantaneous data transmission between miners and the surface 

control center using extremely secure and dependable wireless sensor nodes. The placement 

of this system in the mine creates an issue when miners are out of range of the system. This 

system just monitors the environmental conditions inside the underground mine, but it does 

not monitor the health conditions of the miners. Yongping Wu and Guo Feng use the 

Bluetooth wireless transmission method to execute coal mine monitoring. Bluetooth 

technology serves as a universal standard for short-range wireless communication worldwide. 

Its purpose is to provide a shared, low-power, low-cost wireless interface and software 

system for controlling devices. This article provides an overview of the development history, 

technological characteristics, and structure of the protocol stack of Bluetooth technology. It 

also proposes solutions for the difficulty of developing the Bluetooth host controller interface 

(HCI) wireless communication.   

Zhenzhen Sun introduced the DCS Coal Mine Monitoring System. The RS485 bus topology is designed to 

provide multipoint and bidirectional communication. This monitoring system may be created utilizing widely 
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available 8-bit microcontrollers. It offers the benefits of a simple circuit design and affordable expenses. 

However, the presence of a master-slave structure in the network makes it challenging to ensure the durability of 

the network's structure. In addition, the data transfer distance is restricted and the realtime performance is 

subpar. Jingjiang Song and Yingli Zhu suggested an automated network. This system is designed to monitor the 

safety of coal mines and is created using the MSP430F and nRF2401. The system's sensor groups closely 

monitor temperature, humidity, and other conditions. The microcontroller transmits the measured parameters to 

the wireless communication module. The gathered data is sent via cable to a remote monitoring center. The 

issue with this approach is that the hardware is located within the coal mines. When a natural disaster or a roof 

collapse occurs, the system is damaged. The typical communication system has low dependability and a short 

lifespan. The challenging conditions inside the mine make it very difficult to install and maintain the system. 

Another issue is the high level of noise in coal mines, which might hinder effective communication between 

miners and the system, especially if they are far apart.  

  

BLOCK DIAGRAM 
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NETWORK TOPOLOGY 

 

The system utilizes a Mesh network for communication, using the MAC protocol [6].The following diagram 

illustrates the flow chart of the transmitter system. 

 

Flow Chart of Router X-Bee[1] 

Whenever the router receives an awakening signal from the coordinator, the coordinator requests data from the 

router. This technique is referred to as the pull approach and is particularly advantageous when there is a higher 

quantity of routers present. This occurs because when several routers transmit simultaneously, the coordinator is 

unable to get the data and may have a crash. Token passing is another crucial mechanism used in this system. 

While transmitting data, the router sends a token along with the data to the coordinator to indicate that the data 
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is being transferred. Once the coordinator receives the token containing the data, it transmits an 

acknowledgment signal to the router and ceases to send any further awakening signals to that router. 

Subsequently, it transmits a wake-up signal to the subsequent router, and this process continues.  

Data may be continually monitored either by the use of a hardware setup, namely a microcontroller, or by using 

Lab-View software.  

 

Data Flow Diagram 

 

 

Activity Diagram 



 ISSN 2277-2685 

IJESR/Jan-Mar. 2024/ Vol-14/Issue-1/183-190 

Albin Johnson   et. al., / International Journal of Engineering & Science Research 

 

188 
 

SOFTWARE REQUIREMENTS SPECIFICATION (SRS) 

Adafruit.io: 

Adafruit.io is a cloud-based service. Users do not need to handle it. Users have the ability to establish a 

connection to it over the internet. Its primary purpose is to store and retrieve data, but it has other capabilities 

beyond that. Adafruit.io is a cloud service company that specializes on Internet of Things (IoT) deployments on 

the cloud. It has the capability to accommodate several hardware platforms such as Raspberry Pi, Arduino, and 

ESP2866.  

Adafruit io offers a robust API that includes libraries for many programming languages and built-in support for 

user interfaces. The dashboard provides a visual representation of the data via charts and graphs, facilitating 

informed decision-making. Data stored in the cloud is protected using more advanced encryption techniques. In 

addition, it has documentation and a community component.  

 

LUA scripting language: 

Lua is a compact and advanced scripting language that is mainly intended for use in embedded systems and 

game creation, while it is also used in several other domains. Lua is renowned for its compact size and high 

efficiency, which makes it well-suited for embedded systems that have limited resources.  

Developers may enhance the functionality of their C or C++ applications by using Lua scripts. The embedding 

method entails including the Lua interpreter into the C or C++ program and establishing channels for 

communication between the application and Lua scripts.  

 

RESULTS 
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CONCLUSION 

Overall, the IoT-based Coal Mine Safety Monitoring and Alerting System is an innovative method for 

enhancing safety protocols in coal mines. This system seeks to use IoT technology to enhance safety in mining 

operations, minimize the occurrence of accidents, and promote the sustainable growth of the mining sector. 
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