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Abstract

Maintaining safety in any industry should be the top priority, and the coal mining industry is no exception. The
profession poses several risks to the workers, such as coal ignition, health complications due to high
temperatures and dry conditions, and exposure to deadly gases. Any oversight, no matter how small, can have
severe consequences, leading to injuries or fatalities. As mines expand, it becomes crucial to assess the potential
risks thoroughly in every area of operation. Monitoring every aspect of the mine to ensure a safe working
environment is essential. Effective communication plays a vital role in maintaining safety, and it is essential to
establish reliable and uninterrupted communication channels.
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1. INTRODUCTION

The process of underground mining has
been a key industry for centuries,
providing  valuable  resources  for
commercial and industrial applications
worldwide.  However, despite  its
importance, underground mining poses
significant safety risks, particularly as the
depth of the mine increases. Miners use
various methods to extract minerals from
the earth, but without proper safety
measures, these risks become more
severe.[1] Coal 1s one of the most
valuable  resources  extracted  from
underground mines, with a wide range of
commercial applications. It is used to
produce thermal power, cement, and steel,
and as fuel for various applications.
Unfortunately, coal mines have several
hazardous conditions, such as high
temperature and humidity, and the release
of harmful gases, making it a hazardous
environment for workers.[2]

The harsh working conditions in coal
mines have led to a shortage of workers,
with many employees leaving the industry
due to safety concerns. To address these
concerns, technology is increasingly being
implemented to improve the safety of
workers in coal mines. For example, mine-
monitoring systems are being developed to

track environmental conditions in real
time, alerting workers to any potential
hazards.[3]

Despite these advancements, explosions,
and other accidents still occur in coal
mines due to the harsh working conditions.
Therefore, it is essential to implement
more advanced safety measures to protect
workers. For instance, automated systems
that use artificial intelligence and machine
learning can be wused to monitor
environmental conditions and identify
potential safety hazards.[4]

In conclusion, underground mining is a
critical industry providing essential
resources for various commercial and
industrial applications. However, it also
poses significant safety risks to workers,
particularly in coal mines. To address these
concerns and prevent accidents, it 1is
crucial to implement advanced safety
measures, including the use of technology,
to protect the lives of workers in this
industry.

2. EXISTING METHODOLOGY

In today's world, data has become an
integral part of almost every industry.
Mining is no exception. In the mining
industry, transmitting data  from
underground is essential for ensuring

Vol 13 Issue 04, Apr 2024

ISSN 2456 - 5083

Page | 71



International Journal for Innovative

€ngineering and Management Research

PEER REVIEWED OPEN ACCESS INTERNATIONAL JOURNAL

www.ijiemr.org

Paier Flow

———) Informatin Flow

Relay
Modue

~
)
Resirer :&‘wmw I | e

operational efficiency, worker safety, and
monitoring environmental conditions.
Conventional methods of data transfer
from within mines involve using optical
fibre or other cables to connect to a fixed-
ground mine system. However, as the
depth of excavation increases, these
systems become more complex and
expensive, making scalability increasingly
challenging. Maintenance of such systems
is also relatively intricate, with any
damage to the cable potentially resulting in
a breakdown of the entire communication
system.

Moreover, the reliance on a wired network
is associated with restricted mobility, as
workers must remain connected to the
cable to maintain connectivity to the
system, effectively confining them to a
specific location. This can lead to a loss of
productivity, as workers may be unable to
move around the mine to carry out their
tasks efficiently.

Therefore, to overcome these challenges,
mining companies are looking for new
ways to transmit data from underground
without relying on a wired network. One
such solution is wireless communication
technology, which uses radio waves to
transmit data without the need for cables.
Wireless communication technology can
provide reliable, high-speed data transfer
even in  the most challenging
environments.

Wireless communication technology has
several advantages over traditional wired
networks, including greater mobility, lower
maintenance costs, and simpler scalability.
Workers can move around the mine more
freely, without being tethered to a cable,
and the system can be easily expanded to
cover new areas of the mine. Additionally,
wireless communication technology is less
susceptible to damage from environmental
factors, making it more reliable and less
costly to maintain over time.

In conclusion, the mining industry can
benefit significantly from the adoption of
wireless communication technology. By
providing reliable, high-speed data transfer
without the need for cables, wireless
communication technology offers greater
mobility, lower maintenance costs, and
simpler scalability than traditional wired
networks.

3. PROPOSED METHODOLOGY

The proposed system enhances safety
measures in two ways. Firstly, it
continuously ~ monitors temperature,
humidity, and gases. Whenever it detects
any abnormality, an alert is immediately
sent to the fixed-ground mine system.
Secondly, in case of a direct
communication failure, this system
provides an alternative method to establish
communication between workers inside
mines and surface-level offices.

The three main sensors wused are
temperature, humidity, and gas sensor. The
temperature sensor sends an alert if any
abnormalities are detected in temperature.
A gas sensor (MQ-2) is used to detect
Methane, Carbon Monoxide, and other
gases which are the biggest concern inside
mines, when the sensor detects any gas an
alert is sent to the surface-level office.

Live communication may not always be
possible due to loud conditions or
technical faults in the communication
system, this system also provides an easy
and simple way of communication, it
provides a few buttons each button plays a
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prerecorded message in the office above
the mine.

3.1 BLOCK DIAGRAM:

FIG 3.1. BLOCK DIAGRAM OF COAL MINE
SAFETY MONITORING AND ALERTING
SYSTEM USING RF TECHNOLOGY

3.2 WORKING OF PROJECT:

The project is designed to incorporate two
essential systems that work together to
ensure safety. The first system is a
monitoring system that keeps a constant
watch on the surrounding environmental
conditions. This system is equipped with
advanced sensors that can detect any
potential risks and alert the workers and
surface-level office immediately. The
monitoring system is vital for early
detection and prevention of any safety
hazards.

The second system is a reliable
communication system that ensures
seamless communication between workers
inside  mines and outside. The
communication system is essential for
quick and efficient response in case of any
emergency.

Together, these two systems form the
backbone of the project and are critical for
ensuring the safety of the users and the
success of the project.

FIG 3.2. CIRCUIT DIAGRAM OF COAL
MINE SAFETY MONITORING AND
ALERTING SYSTEM USING RF
TECHNOLOGYY
3.2.1 MONITORING SYSTEM: Sensors
are installed in various locations within
The Internet of Things (IoT) is a network
of physical objects embedded with sensors
and other technologies that can connect
and exchange data with other devices and
systems over the Internet. Its key
components are devices/sensors,
connectivity, data processing, applications

RF technology uses electromagnetic waves
for communication, sensing, and energy

mines to detect any abnormalities. All
sensors are connected to an RF transmitter.
When a sensor detects a fault, it sends a
trigger to the RF transmitter. The
transmitter then sends the received data to
a receiver, which in turn sends the datato a
Node MCU. The Node MCU sends the
data to a mobile device through the WIFI.
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3.2.2 COMMUNICATION SYSTEM: A
voice module has been installed on the
surface-level office, which includes
several prerecorded voices. The transmitter
module has a few buttons, and each button
corresponds to a prerecorded voice. When
a button is pressed, the transmitter sends
the relevant instruction to the receiver
module, which is connected to the relay
module. The relay module is responsible
for triggering the voice module to give the
desired output by switching relays
internally. The voice module is connected
to the speaker, which converts digital input
from the voice module to audible sound.
Therefore, the speaker produces output
that corresponds to the input from the
receiver module.

3.3 INTERNET OF THINGS:

and services, and security and privacy. [oT
has the potential to revolutionize
industries, improve quality of life, and
drive economic growth

34 RADIO FREQUENCY
TECHNOLOGY:
transmission. It covers wireless

communication, RFID, radar systems,
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telecommunications, automation, and IoT
technologies

wireless power transfer, and RF sensing. It
plays a critical role in  modern

4. RESULT

Using RF technology and IoT, sensors are

deployed to  monitor temperature,
humidity, and gases within the mine. The
data collected by the sensors is transmitted
to the surface-level office through an RF
medium and then sent to NodeMCU for
further transmission to the internet. RF
technology is also wused to facilitate
communication between workers inside
the mine and the surface-level office. Pre-
recorded messages are sent via REF,
eliminating the need for verbal

communication in certain circumstances.
FIG 4.1. MODEL OF COAL MINE SAFETY
MONITORING AND ALERTING SYSTEM
USING RF TECHNOLOGYY

® The transfer of data collected by the
sensor is sent to IOT wvia RF
technology.

® A reliable communication @ is
established in case of an emergency

5. CONCLUSION

In conclusion, the coal mining industry

faces significant safety challenges due to

hazardous conditions such as high

temperatures, humidity, and the presence

of deadly gases. Traditional methods of

ensuring safety  through manual

monitoring and wired communication
systems are complex, costly, and limited in
scalability. To address these challenges, the
implementation of innovative technologies
such as IoT and RF technology is
proposed.

The proposed methodology involves the
deployment of a  comprehensive
monitoring and alerting system using
sensors for continuous surveillance of
environmental conditions within the mine.
These sensors detect abnormalities in
temperature, humidity, and gas levels,
triggering immediate alerts to both
workers within the mine and the surface-
level office. Additionally, a reliable
communication system utilizing RF
technology ensures seamless
communication between workers and the
surface-level office, even in the event of
direct communication failure.

The integration of IoT enables the
transmission of collected data to the
Internet for real-time monitoring and
analysis, facilitating informed decision-
making and timely responses to potential
safety hazards. Moreover, the use of RF
technology streamlines communication
processes by providing pre-recorded
messages for efficient and effective
communication n challenging
environments.

Overall, the implementation of the
proposed system enhances safety measures
in coal mines by providing early detection
of risks, rapid response to emergencies,
and improved communication capabilities.
By leveraging advanced technologies, the
coal mining industry can mitigate safety
risks, safeguarding the well-being of
workers and enhancing operational
efficiency.
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