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Abstract— Mining industry are one of the 

major economic contribution of our country. 

However working on the earth presents many 

different security and health danger. It makes 

mining infamous due to recent mining 

scandals. The mines leads to heavy damage by 

both man made and natural phenomenon. The 

main injury is caused due gas explosion, dust , 

slippingand so on. Therefore the people on 

work has to face many challenges related to 

leaving a mine if a crisis happens. So here we 

propose a safety system for the mining industry 

using microcontroller for the workers in the 

mine field. The proposed system contains RFID 

based tracking system in order to track the 

workers in the minefield in case of any 

accidents. The system makes use of ATMEGA 

microcontroller. The toxic gas inhalation and 

physical injury can be detected using this 

proposed system. The proposed system ensures 

the safety of the workers in the minefield. 

Keywords— IOT, Microcontroller, GSM, 

RFID, CO sensor, Tracking 

Introduction  

    Mining has become an important process we 

use today is either manufactured from materials 

or depends on the products of minerals for 

manufacturing. It's also a source for a potentially 

large number of workers however the mishap 

and health hazards faced by these workers are 

rationally high when compared to other 

economic sectors like construction, fabrication, 

railways, manufacturing etc. Mine surroundings 

are particularly challenging since they can 

impair reasonably quickly and they change as 

mining advances. Apart from the pollution due 

to the dust and noise it contains the threat of 

release of hazardous gases in the mining 

environment. Using engineering design effective 

risk management can be done. Although the risk 

cannot be completely eliminated it can be 

controlled to a certain extent and the 

consequences can be greatly reduced. 

    The proposed system tries to eliminate the odds 

of miners can’t be rescued because of the 

unknown position in underground mines .The 

proposed system gives us the accuracy of about 

hundred meters so that the rescue team work 

faster knowing their positions of each and every 

miners and the use of the proposed system may 

reduce the miners being over exposed to the 

carbon monoxide gas which will leads to disaster 

to the people who inhales it for a larger extend. 

RELATED WORKS 

Man works were presented regarding tracking 

accident detection and intimation of miners in the 

field. A few of them are IOT based Smart mine 

monitoring system [1], Mining is one among the 

foremost dangerous trades everywhere on the 

planet. In some countries, underground miners 
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lack safety, social guarantees and just in case of 

injury could also be left to cope without 

assistance. There are negative social impacts 

also, like displacement and lost livelihoods. The 

mining industry has the very best incidence of 

occupational deaths among all industries. 

The prime reasons for occupational hazards 

include collapsing of  layers, fires, chemical 

explosions, intoxication, and methane release. 

China is the world's deadliest industry in 

mining. To overcome these disasters, we've 

developed a far better communication 

technology which has got to be used for an 

intelligent sensing and warning system. Hence, 

RF technology is implemented for tracking 

inside the mines. IoT based Smart Helmet for 

unsafe event detection for mining industry[2], In 

this project a model of smart helmet has been 

developed for the mining industry so as to 

detect hazardous events within the mining 

environment. The developed prototype is in a 

position to sense the standard of air, moisture, 

removal of helmet by miner, and crash of an 

object against the helmet. The air quality is 

decided by the saturation level of the damaging 

gas like carbon monoxide. The removal of the 

helmet by miner is additionally considered 

together of the unsafe event and it's detected by 

using Infrared (IR) sensor. The crash of an 

object on head is determined using a pressure 

sensor, consistent with the head and the injury in 

the neck if the exerted force exceeds 34 psi, it's 

considered to be hazardous.    The    helmet    

module includes ARM microcontroller in 

conjunction with various sensors and ZigBee, 

while reporting module includes ZigBee at the 

receiving end and raspberry pi controller. An 

automatic email alert generation system is also 

developed during a reporting module of 

proposed system, it generates and delivers an 

automatic alert email to authorized personnel, if 

a miner has experienced a hazardous event. 

 

The research paper [3] aims at finding the 

occurrence of any accident and informing the 

location of accident to the predefined numbers 

in order to provide immediate help which are 

often provided by ambulance or the relative 

concerned GSM technology is employed to 

inform the vehicle location in the form of 

latitude and longitude coordinates through 

message. The location is retrieved using GPS 

which is a navigational system employing a 

network of satellites orbiting the world. Sensors 

such as vibration sensor, alcohol detection 

sensor and fire detectors detect signal in case of 

an accident occurrence and send the detected 

information to the 

connected microcontroller. The controller in turn 

operates the opening of airbag and automatically 

lock the brakes. This paper gives a design which 

have many benefits like reduced cost and size. 

PROPOSED FRAME WORK 

In this project we propose a system with RF 

module in which RF ID cards are given to the 

miners along with carbon monoxide level 

detector. the RFID detectors are distributed 

throughout the field each separated by a distance 

of                               hundred meters, once the 

miner with the RFID tag or card crosses the 

detector the entry of the particular person is 

entered in the database thus in case of any 

calamity their detection can be easily done by 

identifying the particular zone that the person 

has crossed which facilitates easy rescue 

initiation. In this project along with the RF 

module an carbon monoxide detector is also 

given to the miners which monitors the level of 

carbon monoxide gas which is harmful to the 

inhalers who inhales it above the certain limits  

IV  BLOCK DIAGRAM 

 

 

Fig. 1. Block diagram of RFID reader Detector 

Module. 

A. MFRC522 RFID Reader 

MFRC522 RFID is used for high speed 

contactless communication. Operating voltage 

of this reader is 3.3V. It is a highly integrative 
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module used for transmission of data operating 

at 13.56MHz. In the proposed design 

MFRC522 is used due to its low cost, small size 

and its low voltage consumption makes it more 

efficient to be used in portable handheld 

devices. MFRC522 RFID reader is placed or 

fitted at entry point of mining site and then after 

100 meters another RFID reader is fitted based 

on the total distance of the mining site 

proportional no of readers is fitted each of the 

readers is separated by the distance of 100 

meters. This MFRC522 RFID reader is 

integrated with NodeMCU ESP8266 an open 

source software and hardware environment. 

Each worker will carry a RFID card when they 

access the RFID reader information is stored in 

firebase which stores the information about the 

no of persons passed through the first reader. 

The second reader will also collect the 

information and send into the firebase in case 

of any mining accident or explosion firebase 

information is analyzed and missing person can 

be identified since MFRC522 uses advanced 

modulation and demodulation techniques 

specification of this reader is SPI interface is 

used , reader distance is less than 60mm.            
B.RFID Card 

Radio frequency identification (RFID) card 

uses radio waves to transmit data about an item 

to the reader. In the proposed design RFID card 

used operates at 3.3V. SPI data interface in this 

card is used which transmits at a speed of 

10mbps. Each worker is provided with an RFID 

card or tag when the worker passes the RFID 

reader the reader will sense the information and 

transfers to NodeMCU ESP8266 which is 

integrated with the firebase where details about 

the worker is stored. During an accident 

NodeMCU will check the status about number 

of RFID card information send by the RFID 

reader and in this way we can find the position 

of site where the worker is struck. 

 

C. Arduino UNO 

Arduino Uno is a microcontroller board used 

to provide safety wearable accessories such as 

helmet or belt which is used to monitor the 

amount of carbon monoxide concentration 

present in air. In our design along with finding 

the person struck at collision site, amount of 

harmful gases present is also monitored. 

Arduino is programmed in such a way that if 

amount of CO content in the air present near the 

person exceeds more than 150ppm is warning 

message is send through GSM module fitted 

along with the wearing accessories. Arduino 

Uno has 20 input and output pins out of which 

signal pin of Uno is connected with the pin 7 of 

CO sensor. Power pin is connected with the 

3.3V battery. Pin 2 (Rx) and pin 3 (Tx) of 

arduino is connected with the Rx and Tx pin of 

SIM808 GSM module and ground pin of the 

arduino is connected with the ground pin of 

GSM module. 

 

D. MQ-7 CO Sensor 

MQ-7 is a highly sensitive sensor which 

takes very less time to respond error rate is also 

less in case of MQ-7. This sensor sense the 

concentration of carbon monoxide 

concentration in the air and send the 

information to the arduino where if 

concentration sensed is more than 150 ppm 

immediate message is send through GSM. 

 

E. SIM808 GSM Module 

SIM808 GSM module is used in proposed 

design for the purpose of sending alert message. 

GSM is used to transmit both data and voice 

service. It operates at the frequency 1800MHz. 

It is similar to that of first generation 

communication where encrypted data is 

transferred at faster rates. GSM module is 

powered using Arduino with 5.5V. The 

transmitter pin of GSM module is connected 

with pin 3 of the Arduino board and receiver pin 

of GSM module is connected to pin 2 of 

Arduino Uno. The sensed value from the MQ-7 

is compared with the threshold value at 

repetitive intervals if the value exceeds message 

generation is initiated and send to the respective 

persons 

 

 

Fig. 2. Block diagram of Carbon Monoxide 

Detector. 

V. SOFTWARE 

REQUIREMENTS 

The Proposed System is provided with the 

app interface developed with the Flutter 
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framework which is based on Dart language 

developed by google. The App has a backend 

service of Firebase Realtime Database. 

 

A. Arduino 

Arduino is an open source system software 

or hardware module which can be used to design 

and control digital appliances. It can be seen as a 

printed circuit board which is designed to use 

microcontroller chips. It can also integrate a 

number of components that can extend the 

capabilities of a microcontroller. A 

microcontroller is similar to a mini computer 

which comes in a single integrated chip which 

can be used to control and program electronic 

devices and its applications. examples for 

devices having microcontroller boards are the 

Basic Stamp, the PIC, the Wiring board etc. An 

Arduino gives information and instruction to the 

microcontroller what it should do although it is 

not much use of its own and always requires to 

be integrated with an input and output. 

 

Arduino software is used to code the 

Arduino UNO in the Carbon monoxide detector 

and the NodeMCU ESP8266 is also 

programmed with the help of this Arduino 

software. The only thing that need to be pre 

checked before uploading the code in the 

Arduino UNO or the NodeMCU ESP8266 is the 

port that the device is connected and the device 

that is selected in the boards input and the baud 

rate because each and every board has different 

writing techniques and different writing speeds 

and the way that it accepts data from different 

sources. 

 

Arduino’s serial monitor plays vital role in 

displaying the data that is read from the RFID 

card reader. 

 

B. SPI Library 

Microcontrollers like Arduino and 

NodeMCU ESP8266 uses the Serial Peripheral 

Interface(SPI) which is a synchronous serial data 

protocol for communicating with more than one 

peripheral devices. 

With the SPI library the communication can 

be done in between the microcontrollers. This 

library always follows the master slave concept 

in which one master like microcontroller will 

command the slaves to do some work and return 

the output. 

      SPI Library is very loosely programmed so 

that more than one type of device can implement 

it. The implementation part of SPI Library is 

different for different types of devices so we 

must carefully read the datasheet of the device in 

order to implement the SPI Library in 

programming. The SPI Library contains four 

modes transmission so it has to implemented 

very carefully. 

 

The SPI port starts the transmission after 

the use of SPI.beginTransaction() in the setup() 

function in the Arduino code. In order to close 

the SPI port transaction the 

SPI.endTransaction() function need to be 

called. 

 

C. MFRC522 Library 

MFRC522 Library is library for the read 

and write operation for different types of Radio 

Frequency Identification cards on Arduino 

connected via the Serial Peripheral Interface. 

 

This library is responsible for the reading 

of data in the Radio Frequency Identification 

cards and to change or update the data in the 

Radio Frequency Identification cards. This 

library provides the snippets for the reading and 

the writing of the data in the Radio Frequency 

Identification cards. 

 

D. Visual Studio Code 

Visual studio code is a source code editor a 

program developed by the Microsoft and 

windows for editing the source code of the 

programs. It can be used for debugging, syntax 

highlighting, code refactoring, using snippets 

and also intelligent coding. It supports a variety 

of programming language including C++, Go, 

Node.js, java, javascript etc. Visual studio can 

also be extended which is facilitated by a 

central repository one of its important feature is 

to provide extension that act as an platform 

backing new languages, performance of static 

code analysis, debugging, new themes etc. it 

also provides extensions for FTP by permitting 

the software to be used as an backup for web 

development without the use of any additional 

software. 

 

Visual studio code makes our work easier 

by including the colour formatting for the flutter 

syntax, showing thumbnail image for the 

pictures used in the project, precise error 

spotting up to the line that causes error and even 

showing the remedy for the error in order to 
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overcome them. 

 

Visual studio code also comes with lots and 

lots of extensions which makes the developers 

work easier then ever, for instance its has the 

extension called bracket colorizer which helps 

to discriminate between lots and lots of brackets 

in the project by using different colour for sets 

of brackets, this will be very much useful for 

the frameworks like flutter which has more 

number of brackets. 

 

E. Flutter 

Flutter is an open source platform used for 

the development of applications for windows, 

mac, ios, android etc. Its architecture consists of 

four major parts which can be listed as: 

• Dart platform - flutter apps are structured 

using dart language 

• Flutter engine - provides low level image 

synthesis by using Google’s skia graphics 

library. It is mostly written in C++ 

language 

• Foundation library - this gives a basic 

function and class that can be used to build 

applications which are also used to 

communicate with the engines.it makes us 

of the dart language 

• Design-specific widgets - the flutter has a 

framework of primly two kinds of widgets 

which comply with a specific design they 

are Material design widgets and Cupertino 

widgets. 

 

The flutter acts as a simple  but  powerful  

and  efficient platform for development of the 

Mobile Apps. 

 

The flutter widgets are useful in order to 

create a responsive UI. The data about the 

workers who enters the particular region is being 

displayed as a list in the home page of the app. 

The regions that different workers entered are 

differentiated as tabs in the app UI, and the data 

displayed in the tabs are using the advanced 

firebase displaying technique 

i.e. DataSnapshot ,the data snapshot will provide 

us with the available data in the Realtime 

database, the data snapshot is given to the 

itemBuilder widget in the flutter framework, 

which returns the  

 

particular widget for the number of times the 

data available in the data snapshot. These will be 

refreshed for every new entry and for every 

deletion of the entry in the Firebase Realtime 

Database. Under the strong network connection 

environment the Firebase Realtime database will 

definitely provide us with the Realtime data. 

 

Flutter also provides the responsive UI, 

which adapts for every phone without any error 

on screen even though different phones has 

different screen sizes. 

 

Flutter has the major advantage of 

developing app for multiple platforms i.e. for 

android and ios, not only the mobile apps Flutter 

is now available for the development of the web 

applications and Windows apps, which makes 

the developer to learn only one language and 

develop in different platforms. 

 

F. Firebase 

Firebase is a platform for mobile and web app 

development, It has number of services in that we 

particularly use the Firebase Realtime Database 

service as our core, which acts as a backend for 

our app platform which gives us the information 

about the miner who passed the module which is 

placed at each and every hundred meters 

distance. Firebase is just a Database that stores 

each and every data given to it, google has made 

it easier for the developer to perform put and get 

requests from the application platform developed 

from several sources. 

 

This Realtime Database service has the json 

like structure which has the legacy format of 

key-value pairs. 

G. FirebaseArduino 

FirebaseArduino is a library that is used to 

simplify the process of communicating with 

the Firebase Realtime Database. This library 

does all the work like Json parsing and 

handling the Arduino codes request. It was 

just an 

abstraction of Firebase’s REST API. 

 

The Firebase Arduino library is used in order 

to make Arduino code to put and get data from 

the Firebase Realtime Database. It was 

imported in the Arduino code to process the put 

and get requests, there are certain code snippets 

in order to perform the put and get requests. 

 

H. ESP8266WIFI Library 

ESP8266WIFI library was simply used to 

make wi-fi connection to esp8266 and the 
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internet which could our most needful in 

order to push and retrieve data from the 

Firebase Realtime Database. 

 

This ESP8266WIFI library simplifies our 

work of connecting the ESP8266 module with 

the internet, in order for us to connect to the 

internet we just need to provide the wi-fi 

credentials by defining the WIFI SSID and 

WIFI PASSWORD in the Arduino code, so 

that we can begin our serial communication 

with the baud rate of either 9600 or 115200, in 

order to begin the serial communication the 

method begin() under the Serial class is called 

by passing the baud rate as the parameter for 

the method begin( 

VI  RESULT 

 

Fig. 3. Result Module Arrangement 

 

 

 

 

 

VII CONCLUSION 

In this paper, we used a effective combination 

of both RF module and sensor to not only save 

the lives of miners but also to create a confidence 

of protection in them which would definitely 

improve the working productivity. We also used 

the advancement of  technology which, we 

considered as a powerful weapon that could 

manage and also curb the occurrences of certain 

major disasters This paper can be a breakthrough 

in the decades long practice of manual approach 

for tracking. 
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