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COAL MINE MONITORING USING IOT

DR. N.JAGADEESHAN!, GOPU ANUPAMA?, G.SIVA SAI SRIYA?, J.SARIKA*

ABSTRACT The Long Range (Lora) Network is a wireless technology in which a low power
transmitter sends small packet data to a receiver, usually over long distances. The limit for rural
environments is about 20 km. However in the urban environment, it is 5 km. An example of a
low power wide area network is Lorawan technology, private cellular (single-hop)
communications in the industrial sector. In particular, they were useful in regular loT
applications such as environmental monitoring.The system has several lora nodes with sensors to
measure industry temperature and gas volume. In this paper, proposed the design of a wireless
sensor network (WSN) with the help of the Arduino controller, which can monitor and control
the industrial climate.

KEYWORDS—Ilong range; sensor; industry; temperature; private cellular network.

INTRODUCTION

A mining accident is an accident that occurs inefficient rock, methane gas and coal dust.
while mining minerals or metals. Every year Most of the deaths these days occur in
thousands of miners die in mining accidents, developing countries and in rural areas of
especially in underground coal mining, and developed countries where safety measures
accidents in hard rock mines. Coal mining is are not fully implemented. Mining accidents
considered more dangerous than hard rock can be caused by a |variety of

mining due to the flat lying layer, generally
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factors, including hydrogen sulfide or -

explosive natural gases, especially firetamp E—
or methane, dust explosions, mine stops o

collapsing, mine-triggered  earthquakes, Ll

floods, or the leakage of toxic gases from a £ I Trinportation Michinesy
public machine. Errors from improperly E al foher than widng n
used or inactive mining equipment (such as i ’ )
safety lights or electrical equipment). E ! ] Wachinery Deher than
Methane and coal dust explosions can be §4] ; L
caused by improper use of underground Zu.

explosives. This coal mining is causing - o
insecurity and bigotry material size and, in "

some cases, even p_ersonal da_mage. Toqlay " Fall fother than fl of
most _d(;}lathéhc_)ccug rI]n dleve|0§)lng Countr[[iS, TR mE 1ea sy Goed
especially China. China's coal mines are the

worst in the world, killing an average of 13 -

miners a day. China accounts for only 80%

of the world's total coal mining deaths, .
although it produces only 35% of the world's Methane may be a extremely explosive gas
coal. In a comparison, the U.S. In the early treed within coal layers. Mechanical errors
20th century, coal mining deaths were more o o )

than 1,000 per year, down from an average will trigger gas and initiate continuous coal
of 450 annual deaths in the 1950s and 141 in dirt eruptions by improperly used or
the 1970s. The most common accidents that o o )

occur in the mining industry are accidents malfunctioning mining instrumentality (such
involving the use of poison or explosive as safety lights or electrical equipment) or

gases or explosives for explosive activities S ) i
the utilization of improper explosives

Total umber of coal mine dezths in Chisa 2005-2013
ensuing section describes lora technology

LORA TECHNOLOGY OVERVIEW
Lora is a lengthy-distance protocol. This
Capable of sending records over lengthy

distances. A unmarried front covers a place
‘ ‘ | of 100 rectangular kilometers. Long Lora
I I I 11aas

generation variety it makes use of because

of its connectivity price range and the

laughter diffusion spectrum modulation it

Total number of coal mine deaths in China 2005-2018 .
causes. Lora makes use of the chirp unfold

Spectrum  modulation  approach. This
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approach is utilized in navy and aerospace

communications for many years its
robustness and lengthy variety capability. It
Commercial  Lora

is used now

Communication. It affords Immunity to
multipath and fading. The Chirp spectrum
calls for low transmission power. Chirp is a
sign whose frequency will increase or
decreases over time. Thus, a chirp sign may
be up-chirp and down-chirp. The desired
ones in the chirpp spread spectrum
modulation are amplified with the data
signal chirp signal. It transmits bandwidth
signal beyond the bandwidth of the original
data. The signal received at the receiver end
is amplified again with a locally generated

copy of the chirp signal. It compresses the

modified signal back to the original
bandwidth. This reduces noise and
interference. The increase in signal

frequency provides error free data sent over
long distances. It may be visualized by
comparing the Lora modulated sensitivity to
the frequency change key to the modulated
signal. The chirp diffusion spectrum is the
sensitivity of the modulated signal. The
frequency change force is much higher than
the modulation. Lora Technology has a
connection budget that is higher than any
other available.

technology  currently

Connection budget accounts for its long
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distance. The connection budget is the
accounting of all gains and losses in a
transfer system. Link budget is the power
derived receiver side. Lora’s merger budget
is high Its high sensitivity accounts. Most of
the technologies used. Uses Frequency Shift
Key (FSK) to connect to 1oT Modulation

Battery Lifetime. The most important
criteria of embedded device is its battery
lifetime. Most of the embedded devices
required communicate with other devices
near or far away. It consumes more power.
All embedded devices are mostly battery
driven. So, this embedded essential needs
the devices are its battery lifetime. Most
algorithms or the techniques used to create
an embedded device are now in a day using
the highest power, the battery lifespan
decreases. Lora has improves battery
consumption on a device and battery
operated is very suitable for embedded
the

Lora uses lowest

the

device. power

compared to existing  everything
technologies. Lora networks are low battery
consumption accounts for Asynchronous
Communications of the Nodes Network.
Only the nodes in a Lora network are
involved. When they have any data to send
whether energy is operated or not planned.
They follow Aloha's method. Aloha frame

will be sent only when there is any data to



send otherwise any transaction will not be
held. If the frame is received successfully
sent another frame or the same frame sent
back. Aloha mode saves battery life network
transmission makes when there is any
information. This does not make any other
And,

technologies are mesh network or accepted

transaction. for most other
coherent correlation to get rid of the edges
synchronize occasionally. It uses more
power. Lora technology is revealed in the
latest study of 4-5 times better than any
other technology. Star network is used in
Lora network. The LoRa network gateway
receives data from large number of nodes.
For this the gateway must have high
capacity. This is achieved by adaptive data
multichannel  multimodem

rate  and

transceiver at the gateway

WORKING  PRINCIPLE In

document, the main topic is industrial

this

surveillance. Monitor the gas level and
temperature, and then transmit it to the data
controller. Then, the LORA technology used
transmits the data to the master node.
Receive data from the Lora transmitter and
then send it to the receiver. Praise the
teacher. Regulator. The slave never sends
data and never receives a request from the
The slave stations will

master. never

influence each other. Master/Slave is an
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asymmetric communication or control
model in which one device or process
("Master™) controls one or more other
devices or processes. The master node is a
complete node that enables node operators
to perform basic agreed functions to start the
blockchain. In the node temperature device,
the slave LM35 continuously monitors the
industry temperature. The gas temperature
sensor can monitor wax in the industry. The
vibration sensor detects vibration. What is
the industry?The

transmitter sends the sensor value to the

happening in Lora

Lora receiver. any vibration is detected by

vibration sensor, then the alarm will ON

BLOCK DIAGRAM

RPS => Q LCD
DHT11 |:> = BUZZER

ESP32 =  MAILS,

GAS = NOTIF

FIRE = BLYNK

5PO2 = < WIFI

CONCLUSION The developed robot is
reliable and can be used in any working
environment. The sensor used is very
sensitive. The gas sensor can also detect
other leaks, such as hydrogen, smoke, etc.

The model can also be used for other



purposes. Seen from the control room.
is used, data can be
Avoid the

danger of suffocation when working in the

Because Wi-Fi

transferred from anywhere.

mine. This application can be used in all
industrial fields where human intervention
can be avoided for safety reasons. This
application can also be used in hospitals and
shopping malls.This design can be enhanced
by spraying water on the robot. In case of
fire, spray water in the right place. In
addition, there are some other sensors, such
as B. Dust sensor and humidity sensor can
be connected to each other to improve the

convenience of the staff.
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