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Abstract-The communication network in coal mine
underground is the foundation of colliery distributed
monitoring system and plays an important role in transferring
information when the production is in gear and events
happens in coal mine underground. They brings forward a
new project of the distributed monitoring system in coal mine
based on wireless sensing network. This paper highlights the
gains and weaknesses of wireless sensor network technology
and address an economical, continuous monitoring system of
covered mine worker security. The actual application shows
that the zigbee technology can play an important role in
underground personal information and security management.
This paper has proposed a wireless sensor network based
wireless monitoring method for coal mine. We introduced a
two leveled network architecture for the WSN.
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I. INTRODUCTION

In the global economy mining industry plays a vital
role in national economy. In large amount of energy source is a
coal. Since the 1880’s coal is valued for its energy content, has
been widely used for electricity generation. The safety is the
most crucial part in coal mines. The monitoring of perilous
environmental parameters and toxic gases are important for
production because of coal mines are in underground. In our
country the situation of safe production of coal mine is very
serious.

To elevate security, safety and authenticity in
underground mines, an adequate communication system must
be inaugurate between workers moving in the mine, and a
fixed base station on the earth. In order to ensure ore safety
and realization between miners the improvement of mining
helmet was done. Presently the mining helmet only protect the
miners head against inherent perilous situations, miners
generally does not remove helmets, therefore the purpose of
the overview to modify the extant helmet to increase the safety
by using WSN network. Due to the ability for supervising and
identifying the perilous event in underground mines such as
fire flammable, toxic gases, temperature, humidity the sensor
network has been proposed.

The miners and control station must be communicate
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through the communication system. The zigbee is used for
wireless data transmission because of wire network is become
composite for underground mining areas. Zigbee isused to
provide near field and low power wireless communication
technology. It is suitable for automatic control areas.

11. TECHNOLOGIES DESCRIPTION

1.1 Zigbee

ZigBee is one of the universal idea of communication
protocol work out by the powerful task violence under the
IEEE 802.15 working group. The fourth in the list, WPAN
Low Rate/ZigBee is the recent and provides stipulation for
devices that have low data rates employ very low power and
are thus described by long battery life. Other specifications
like Bluetooth and IrDA address high data rate utilizations
such as voice, video and LAN communications.

Its low power utilization restricts transmission
distances to 10-100 meters line-of-sight, depending on power
output and coincidental characteristics. ZigBee devices can
transmit message over long distances by fleeting data through
a mesh network of central devices to grasp more distant ones.
ZigBee is commonly used in low data rate applications that
require long battery life and protected networking (ZigBee
networks are protected by 128 bit balanced encryption
skeleton.) ZigBee has a characterize rate of 250 kbit/s, best
fitted for periodic data communication from a sensor or input
device.
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Characteristics of zigbee:

1) High throughput and low latency for low duty-cycle
applications (<0.1%)

2) Channel access using Carrier Sense Multiple Access
with Collision Avoidance (CSMA - CA)

3) Addressing space of up to 64 bit IEEE address
devices, 65,535 networks

4) 50m typical range

5) Fully reliable “hand-shaked” data transfer protocol.

111. BLOCK DIAGRAM

Block Diagram For Transmitter Side
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3.1Block Diagram Explanation:

Transmitter Side

Above figure shows the block diagram of transmitter
side which consists ARM7 microcontroller LPC 21XX series,
Zigbee transmitter, Temperature sensor, LPG sensor, Light
sensor, keypad, voice module and LCD. In this system sensors
are used for monitoring of environmental parameters like
temperature, gas and light intensity. Sensors has the analog
output. This output is given to the ARM7 microcontroller. The
microcontroller has inbuilt a ADC that converts the analog
value coming from sensor will convert into digital form and
display the output on LCD, this data will be send through
zigbee transmitter to the control room. At transmitter section
the minor will alert through buzzer, this section also consist
the keypad and voice module that has pre-recorded messages
that will send through the miners to the control section.

Receiver Side

The zigbee receiver will receive the output from
zighee transmitter then control section can identify the
problem that occure in coal mine. LCD will display the sense
parameter in coal mine and buzzer gets on for indication.
Through voice module control section receives the voice
message from coal miners and is used to give the reply to the
miners. Microcontroller is works as same as transmitter
section.

Hardware Details:
ARMT:

LPC2148 is the widely used IC from ARM-7 family.
It is manufactured by Philips and it is pre-loaded with many
inbuilt peripherals making it more efficient and a reliable
option for the beginners as well as high end application
developer.

Features of LPC2148:

1) 8 to 40 KB of on-chip static RAM and 32 to 512 KB of

on-chip flash  program  memory.128 bit  wide
interface/accelerator enables high speed 60 MHz
operation.

2) In-System/In-Application Programming (ISP/1AP) via on-
chip boot-loader software. Single flash sector or full
chip erase in 400 ms and programming of 256 bytes in
Ims.

3) Embedded ICE RT and Embedded Trace interfaces offer
real-time debugging with the on-chip Real Monitor
software and high speed tracing of instruction execution.
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4) USB 2.0 Full Speed compliant Device Controller with 2
KB of endpoint RAM. In addition, the LPC2146/8
provides 8 KB of on-chip RAM accessible to USB by
DMA.

5) One or two (LPC2141/2 vs. LPC2144/6/8) 10-bit A/D
converters provide a total of 6/14analog inputs, with
conversion times as low as 2.44 us per channel.

6) Single 10-bit D/A converter provides variable analog
output.

7) Two 32-bit timers/external event counters (with four
capture and four compare channels each), PWM unit (Six
outputs) and watchdog.

8) Low power real-time clock with independent power and
dedicated 32 kHz clock input.

9) Multiple serial interfaces including two UARTSs (16C550),
two Fast 12C-bus (400 kbit/s), SPI and SSP with buffering
and variable data length capabilities.

10) Vectored interrupt controller with configurable priorities
and vector addresses.

11) Up to 45 of 5 V tolerant fast general purpose 1/O pins in a
tiny LQFP64 package.

12) Up to nine edge or level sensitive external interrupt pins
available.

13) On-chip integrated oscillator operates with an external
crystal in range from 1 MHz to30 MHz and with an
external oscillator up to 50 MHz.

14) Power saving modes include Idle and Power-down.

15) Individual enable/disable of peripheral functions as well
as peripheral clock scaling for additional power
optimization.

16) Processor wake-up from Power-down mode via external
interrupt, USB, Brown-Out Detect (BOD) or Real-Time
Clock (RTC).

Voice Module:

Based on APR33A3 IC, Upto Eight channels of
recording. Offers true solid state storage capability and
requires no software or microcontroller support. It provides
high quality recording and playback with 11 minutes audio at
8 Khz Sampling rate with 16 bit resolution. Using on board
jumpers, total duration can be divided in individual triggers of
1,2,4 & 8 segments which can be triggered by onboard
switches or external low trigger like microcontroller pins.

Features

Page | 1311

ISSN [ONLINE]: 2395-1052

e 11 minutes of recording duration selectable in total
1,2,4,8 segments

e Single chip, high quality voice recording and playback
solution

e  User friendly, easy to use operation

e Non - Volatile - flash memory technology, no battery
backup required

e Audio output to drive a speaker or audio out for public
address system

e  Can record voice with the help of on-board microphone or
via any audio input like PC

LCD

This is the display part of our system. All the changes
or the required action needs to be taken will flash on this LCD.
This LCD is of 16*2 configurations. That means they are
having 16 columns and 2 rows. Each row and each column
can be individually programmed to display the characters with
the help of Microcontroller.

This is the pin diagram of a 16x2 Character LCD
display. As in all devices it alsohas two inputs to give power
Vcc and GND. Voltage at VEE determines the Contrast of the
display. A 10K potentiometer whose fixed ends are connected
to Vcc, GND and variable end is connected to VEE can be
used to adjust contrast. A micro-controller needs to send two
information to operate this LCD module, Data and
Commands. Data represents the ASCII value (8 bits) of the
character to be displayed and Command determines the other
operations of LCD such as position to be displayed. Data and
Commands are send through the same data lines, which are
multiplexed using the RS (Register Select) input of LCD.
When it is HIGH, LCD takes it as data to be displayed and
when it is LOW, LCD takes it as a command. Data Strobe is
given using E (Enable) input of the LCD. When the E (Enable)
is HIGH, LCD takes it as valid data or command. The input
signal R/W (Read or Write) determines whether data is written
to or read from the LCD. In normal cases we need only
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writing hence it is tied to GROUND in circuits shown below. LPG gas sensor

The interface between this LCD and Micro-controller
can be 8 bit or 4 bit and thedifference between them is in how
the data or commands are send to LCD. In the8 bit mode, 8 bit
data and commands are send through the data lines DBO —
DB7and data strobe is given through E input of the LCD. But
4 bit mode uses only 4data lines. In this 8 bit data and
commands are splitted into 2 parts (4 bits each)and are sent
sequentially through data lines DB4 — DB7 with its own data
strobethrough E input. The idea of 4 bit communication is
introduced to save pins of amicro-controller. You may think
that 4 bit mode will be slower than 8 bit. But thespeed
difference is only minimal. As LCDs are slow speed devices,  Features:
the tiny speeddifference between these modes is not
significant. Just remember that micro-controlleris operating at
high speed in the range of MHz and we are viewing LCDwith
our eyes. Due to Persistence of Vision of our eyes we will not
even feel thespeed difference.

high sensitivity to LPG, iso-butane ,propane
small sensitivity to alcohol and smoke

fast response

stable and long life

simple drive circuit

a ks wpneE

LM 35
IV. ADVANTAGES

1) System will help to monitor the mine status
2) System will reduce the accident
3) System will help to improve work

V. APPLICATIONS
1. Itisused in coal mine.

2. It can be used in industries where gas licking is
happens

An example for a temperature sensor is LM35. The VI-RESULTS

LM35 series are precision integrated-circuit temperature
sensors, whose output voltage is linearly proportional to the
Celsius temperature. The LM35 is operates at -55° to +120°C.
The basic centigrade temperature sensor (+2°C to +150°C) is
shown in figure below.

It has an output voltage that is proportional to the

Celsius temperature.The scale factor is .01V/°CThe LM35
does not require any external calibration or trimming and

maintains an accuracy of +/-0.4 °C at room temperature and

+/- 0.8 OC over a range of 0 °C to +100 °C.Another important
characteristic of the LM35DZ is that it draws only 60 micro
amps from its supply and possesses a low self-heating

capability. The sensor self-heating causes less than 0.1 °C
temperature rise in still air.

Page | 1312 www.ijsart.com



IJSART - Volume 3 Issue 4 —-APRIL 2017

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

REFERENCES

C. J. Behr ,A. Kumar, G.P. Hancke, "A smart helmet for
air quality and hazardous event detection for the
mining industry,” 978-1-4673-8075-1/16/$31.00 2016
IEEE

Sachin M. Ledange, Swarup S. Mathurkar, "Robot based
wireless monitoring and safety sydtem for underground
coal mines using Zigbee protol: A Review", vol 5, Issuse
1, Jan 2016.

C. J. Behr, A. Kumar and G. P. Hancke, "a smart helmet
for air quality and hazardous event detection for the
mining industry”, 978-1-4673-8075-1/16/$31.00, 2016

N. surendranath Reddy, Shrinivasa Saketh M, Sourav
Dhar, "Review of sensor technology for mine safety
monitoring systems: A Holistic Approach”, 978-1-4799-
1769-3, 2016

Battu Vishwasi, N. Uma Rani, "Design of surveillance
and safety system for underground coal mines based on
low power WSN", vol 2,1ssue 8, Aug 2015.

S. Jayabratha, Dr. C. N. Marimutha, "Wearable Real time
health and security monitoring scheme for coal mine
workers", Vol 3 Issue 3, March 2015

Beena M Varghese, Binisha Balan, Neethu Varghese,
"Intelligent safety system for coal miners"”, vol 4, Issue 9,
March 2015.

Shilpa Lande, prof. Matte P. N., "Rescue protectionin
undergroundcoal mines using wireless sensor network",
vol 4, Issue 9, Sep 2015.

Sapna Kataria, Poonam Singh, Prachi Ahlawat,"Survey
Paper on wireless underground positioning system™, vol
130-No.1, Nov 2015

Lande Shilpa Balasaheb, "application of wireless sensor
network in coal mine safety monitoring syatem", vol 1
Issue 7, 2015, ISSN 2395-1621.

Vijaya Kumari, N Anuradha, A coal mine safety system
using wireless sensor network", vol 2 Issue 1Jan 2014.

Page | 1313

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

ISSN [ONLINE]: 2395-1052

Kumari archana, Abdul Wasay Mudasser, "Zigbee and
Wi-Fi based mine safety Application”, vol 4, Issue 1, Jan
2014.

G. Divya, B. A. Sarath Manohar Babu, "Rescue system
for coal mine workers using different sensors based on
GSM and RF-PRO", ISSN 2278-1323, vol 3 Issue 7, July
2014.

Ashish kumar, Kriti Singh, Dr. Debmalya Bhattacharya,
"Coal mining monitoring using WSN", Vol No.2, Issue
No.10,pp:979-981, 1 Oct 2013.

Vaibhav pandit, Prof. U. A. Rane, "Coal mine monitoring
using ARM7 and Zigbee", ISSN 2250-2459, Vol 3, Issue
5, May 2013.

A. Geetha, "Intelligent helmet for coal miners with voice
over zigbee and environmental monitoring”, Middle-east
Journal of Scientific Research 16(12): 1835-1837,2013.
Arghavan Emani Forooshani, Shahzad Bashir,David G.
Michelson, "A survey of wireless communication and
propagation mdeling in underground mines”, vol 15,
2013.

G. Ahalya, P. Suresh Babu, P. Prabhakar Rao,
"development of coal mine safety system using wireless
sensor network™, ISSN:2250-3676, vol 3, Issue 3, 47-78,
jun-july 2013.

Xu Hupping, Wujian, "Metal mine underground safety
monitoring system based on WSN", 978-1-4673-0390-3,
2012.

Li-Rang, "A study of the security monitoring system in
coal mine underground based on WSN", 978-1-61284-
486-2/11, 2011.

Wei Yang, Ying haung, "Wireless sensor network based
coal mine wirelwss and integrated security monitoring
information system”, proceeding of the sixth interntional
conference on networking (ICN'07), 2007 IEEE.

Www.ijsart.com



