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ABSTRACT: Internet of Things Based Coal Miner Hazard Warning System Summary: The coal mine is a hazardous field,
it has changed the deadly factors that threaten people. Predominantly after the coal mine catastrophe, the rescue force was
unaware of the coal mine situations that occurred. It is very unsafe to enter the mine without detecting the environment
conditions as there is a chance of second explosion to occur. It can enter explosive environment and detect gas content,
humidity and temperature, etc. The data can be sent to the controller in the security domain. The method that exists today is
to not monitor the environmental conditions inside a coal mine, send people inside and connect sensors to their helmets.
According to the information detected by the sensor (if a dangerous gas is detected), the horn of the headset will turn Clear
in the dark, just like a smart helmet and turns on the buzzer and alert is sent to authorized person.

KEYWORDS: RPS, Arduino UNO (node \u200b\u200b\\ u200b \\ u200bMCU), temperature sensor, humidity sensor, gas
sensor.

ILINTRODUCTION

Coal mine is a dangerous field, it has changed the deadly factors that threaten people. Especially after the coal mine
disaster, rescuers did not know the situation of the coal mine tunnel. It is very dangerous to enter the mine without
detecting the environment because a second explosion may occur [10] The coal mine detection and rescue module is a
mobile prototype .1t can enter an explosive environment and detect gas content, temperature, etc. The data can be sent to
the controller in the secure area. Even under the best of conditions, coal mining is inherently dangerous, with a zero error
rate[11].Even small security bugs can be catastrophic. The main airborne hazards in the mining industry include various
types of particulate matter, natural gases, engine exhaust gases, and some chemical vapors. The main physical hazards
include noise, segmented vibration, heat, air pressure changes, and ionization[12]. Radiation. This article is about a system
that uses the Internet of Things platform as a medium to transmit data [13]. The system is proposed to monitor
environment conditions on different parameters in mining area, such as light detection, gas leaks, temperature and
humidity conditions, and smoke detection in coal mines[14]. All these sensors are put together as a single module and
arranged in the coal mine, and can be monitored by the operator using the Wi-Fi module on the LCD screen and in Blynk
application[15].

ILLITERATURE SURVEY

Kumar et al[1] proposed design which is built on MSP430, In the coal mine various parameters like Temperature,
humidity, gas and smoke are observed. Climate state is controlled by motor which is placed at center location where
Zigbee transceiver is placed.

Lihui et al[2] implemented a system, where various parameters like temperature, humidity, methane values are
monitored in coal mines are values are collected by the sensor nodes and the information is sent to ARM controller for
processing, Zigbee is utilized for communication purpose. If any parameters reach threshold value or goes high, then an
alert of SMS is sent , the safety of the workers is maintained.
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Madhu et al[4] developed a coal mine safety monitoring system by utilizing Temperature, humidity and the amount of
carbon-dioxide present are checked. If any uncertain condition occur then message is sent to the forest and fire
departments with the help of GSM.

Ashish et al [5] described a system that is based on ARM controller and different sensors like temperature sensor,
humidity sensor and the gas sensor. To check the conditions in mining area an IR sensor is placed.

Wakode et al[6] suggested a system that mainly used to monitor the concentration of dangerous gases in the coal mine.

Aarti et al[7] developed a system that monitors temperature, humidity, methane values in the coal mine and all the
information are sent to the ARM9 processor. By using a Wi-Fi module these values are monitored and continuously
these values are updated in the webpage.

Dheerajet al[8] suggested a framework that values of all the environmental conditions of different parameters that are
monitored are stored . These values are visualized in the cloud and those can be controlled using smart phone ,to maintain
the safety of the coal mine workers.

Dong et al[9]proposed a coal Mine safety Monitoring system utilizing Zigbee and GPRS remote transmission was
established. With GPRS innovation, remote information transmission was accomplished and informed through the short
message sent to his cell phone, which adds to the early ID of genuine mishaps and continuous treatment, subsequently
expanding the security of coal mining.

111.PROPOSED SYSTEM FORIOT BASED HAZARD ALERT SYSTEM FOR COAL MINE WORKERS

A coal mine security system that uses the I0T platform which is Node MCU as a means of transmitting data. The system
is used to monitor various parameters in coal mines, such as light detection, gas leaks, temperature and humidity
conditions, and fire detection in coal mines and also these parameters are controlled by various fields. All the sensors are
put together and considered as single unit and arranged in the mining area. All aspects of the sensor are continuously
monitored and are uploaded to the Internet of Things for analysis. If there is any doubt about the gas level, i.e. if any gas
reaches it threshold values ,as these values are continuously monitored here hence the buzzer will be turned ON which is
used to warn the workers .In this system, RFID communication is set up for security purpose .If there is a fire and smoke
detection in the coal mine, an alert notification will be sent to the mail of authorized person and required initiation are
taken such as to provide coolants and water to decrease the temperature and off the fire .Temperature and humidity
values \u200b\u200bare also continuously monitored and displayed on the LCD and the 10T platform. And also the
system is provided with RFID communication which provides security for the mining area. Through this RFID we can
give assurance that it does not allow unauthorized persons to enter into mining area and also we can keep a track of each
workers inside the mining area and their access.
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IV.RESULTS

We have successfully designed the prototype of our project entitled “IOT BASED HAZARD ALERT SYSTEM FOR
COAL MINE WORKERES” which is able to collect data using sensors and monitor environment conditions and able to
view on LCD and Blynk application turns on alert system for hazardous conditions such as hazardous gases and high

temperatures.
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Fig. 1 Prototype of 10T based hazard alert system for coal mine workers

V.CONCLUSION

Hence, coal mine hazard alert system is implemented using smoke sensor, DTH 11 sensor for temperature and humidity
and also for communication secure system in mining area provided by RFID communication . In this module we had
provided with sprinkler which helps with coolant in it to decrease the temperature and humidity. This module is
proposed for hazard alert and security for coal mining workers and mining area. By using this module is provided to give
constant checking of environment conditions of mining area and also alerts for workers. Hence we can conclude that the
system is also effective and also cost efficient.

[1]

[2]
(3]

[4]

[5]

REFERENCES

Kang, H.-J., Kim, H., and Park, I.-C. 2001. FIR filter synthesis algorithms for minimizing the delay and the number of
adders. IEEE Transactions on Circuits and Systems I1: Analog and Digital Signal Processing 48, 8, 770-777.

Knuth, D. 1969. The Art of Computer Programming: Seminumerical Algorithms. Vol. 2.

Downey, P. J., Sethi, R., and Tarjan, R. E. 1980. Variations on the common subexpressions problem. J. ACM 27, 4,
758-771.

Y. Nishida, S. Murakami, H. Toshi, H. Mizoguchi “Minimally privacy-Violative system for Locating Human by
ultrasonic Radar Embedded on ceiling”, in proceedings of 2004 IEEE International conference on systems, man and
cybernetics(SMC *04), PP 1549-1554, October 2004.

T. Hori, Y. Nishida, S. Murakami, H. Aizawa, H. Mizoguchi “Distributed Sensor Network for a Home for the Aged,”
in Proceedings of 2004 IEEE International Conference on System, Man Cybernetics (SMC ’04), pp.1577-1582,

IJIRCCE©2021 |  An SO 9001:2008 Certified Journal | 6241


http://www.ijircce.com/

International Journal of Innovative Research in Computer and Communication Engineering

Si | e-1SSN: 2320-9801, p-1SSN: 2320-9798| www.ijircce.com | |[Impact Factor: 7.542 |

ﬁ]\\a
|| Volume 9, Issue 6, June 2021 ||

| DOI: 10.15680/1JIRCCE.2021.0906011 |

October 2004.

[6] S. Murakami, Y. Nishida, T. Hori, H. Mizoguchi, Bg Detecting Human ,Hq ead Location Using
a Simply Installed Ultrasonic Radar System, h in proceedings of the 22 of the Robotics Society of Japan, 1A23(1)-
(2),September 2004. Annual Conference

[7] Kumarsagar “Design of Monitoring system for Coal mine safety based on MSP430”,
International Journal of Engineering Science Invention(IJESI) Volume2,Issue 7, July 2013

[8] 2. LiHui “Design of Monitoring system for Coal mine safety based on Wireless sensor Networks” 2008 International
Conference on Mechatronic and Embedded systems and Applications(ASME).

[9] Kumar “Design and Implementation of Portable health monitoring system using PSOC mixed signal Array chip”.
International Journal of Recent Technology and Engineering (IJRTE), ISSN, 2277- 3878,2012.

[10]Madhu “Coalmine safety monitoring system”, International journal of Mechanical Engineering and Technology
(IJMET) Volume 8,Issue 12 ,December 2017

[11] Ashish “Coalmine safety monitoring using Wireless sensor Networks”,International Journal of Scientific Engineering
and Technology (IJSET) Volume 2,Issue 10,0ctober 2013

[12] Wakode “Coalmine safety monitoring and Alerting system”, International research journal on Engineering and
Technology (IRJET) Volume 4,Issue 3,March 2017

[13] Aarthi “Coal Mine safety Monitoring system using ARM 97, International Journal of Science and Research
(USR),Volume 3,Issue-11,November 2014
[14]Dong “Coal Mine safety Monitoring system based on Zigbee and GPRS ”,Applied Mechanics and Material

Volume 422,2013

IJIRCCE©2021 |  AnI1SO 9001:2008 Certified Journal | 6242


http://www.ijircce.com/

INTERNATIONAL
d STANDARD
5l o, | SERIAL
SJIF Scientific Journal Impact Factor c ro s >4 INDIA

Impact Factor: 7.542

MISCAIR

INTERNATIONAL JOURNAL
OF INNOVATIVE RESEARCH

IN COMPUTER & COMMUNICATION ENGINEERING

@ 9940 572 462 (=) 6381 907 438 £ ijircce@gmail.com

:.-'.‘.'I. ..'- =
Www.lllrcce.com Scan to save the contact details



