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Abstract:- An Safety helmet has been developed to assist the miners working in the mining industry. Harmful events tend
to occur in the mining industry that can lead to severe injury or be fatal. LED miner’s helmet is the most commonly used
helmet because of light weight and low power consumption. However it does not improve the safety of miners apart from
providing illumination. Zigbee wireless sensor networks are used to collect sensor data and transmit them. The zigbee
based system is cost effective and details are shared with central control unit. This paper presents a study of the mining
environment and its hazards and how a zigbee is used for transmission from miner to ground control system in case of

hazardous events.
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I INTRODUCTION

Mining is the process of extracting valuable minerals from
the earth. It plays an important role in today’s world due to
need for metals and other materials caused by rapid
urbanization and industrialization. India is a land with many
natural reserves of mineral and valuable rocks .Underground
mining, surface mining, high wall mining, quarrying are
some of the mining techniques used in the country. There are
about 11 coal mines, 13 iron ore mines, 9 bauxite (aluminum
ore) mines, 5 manganese mines, 5 copper mines, 3 diamond
mines and 2 gold mines in India. The mining industry there is
a high safety risk due to problems like mine ventilation,
danger from hazardous gases, incidents like rock fall and
head injuries. These are direct threat to the safety of miners.
Some small incidents often occur in the mining industry but
two major mining hazards that occurred in India lead us to
think about the safety of miners more deeply. The Chasnala
mining disaster killing 372 miners and the Jharkhand coal
mine incident that killed 11 miners and trapped over 50.Thus
a safety device is necessary to protect miners and rescue
them even in case of such incidents. Sensors can be used to
detect the changes in the environment that affect safety of
miners and communicate them with the ground center. Under
the mines, due to the labyrinth of tunnels it is inconvenient to
use wired communication system. The installation and
maintenance cost are also high. Also during problems like
fire, rock fall, explosion conventional wired communication
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system is unreliable, so we require a wireless sensor network.
A mining helmet could be modified to increase the safety of
miner by adding technology to the helmet. A sensor circuit
placed in the helmet of each miner will observe the
environment changes and transmit them to central control
unit at radio frequencies. The factors considered during the
development of this safety helmet are helmet removal,
exposure to hazardous gases and miners being hit by an
object. The helmet removal is the first event considered
where a miner has removed or neglected wearing a helmet.
An IR sensor used in this helmet identifies if the helmet is on
the miner’s head or not. The second event is the exposure to
gases (air quality) where miners are exposed to harmful gases
like carbon-di-oxide, methane, sulfur-di-oxide during mining.
A range of sensors are used to measure the air quality.
Collision detection is considered as the third event. This
occurs when the miner is hit in the head by an object at a
force that can lead to injury. A vibration sensor was used to
measure the force causing the vibration of the head with
which the HIC (Head injury criteria) was calculated. A
temperature sensor is also added because in case of any event
there in a sudden change in temperature.

It is advantageous to use zigbee based wireless sensor
network due to its remote environment monitoring capability.
This is a cost effective, real time surveillance system with
portability and accuracy that can avoid safety problems by
early warning.
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Il LITERATURE SURVEY-

The mining industry mostly uses cables and wired network to
communicate with the ground center. In mines, if an accident
happens, the sensors and cables were usually damaged fatally
by the explosion, and so we couldn’t provide information for
rescue search and detection events. We used wireless sensor
network to communicate at times of such accidents and to
detect a number of activities like helmet removal, collision
detection and air quality measurement by using PIC
microcontroller. For our paper, we observed from different
reference papers developed by researches. Michael Zuba,
Carlos Villa, Alexandria Byrd proposed about an
Autonomous Coalmine System (AUV) networks are
becoming increasingly popular in scientific, commercial, and
military  applications. In undersea exploration and
environmental monitoring AUVs are used for tasks such as
detection of oilfields and marine life, distributed tactical
surveillance for offshore and seaport defense and mine
reconnaissance. AUV networks are also becoming an
important interest in an effort to enhance the capabilities of
coalmine sensor networks (UWSNSs). In this paper we
propose a control system for networked autonomous
coalmine systems that includes both hardware and software
modules. Burke, S.E. and Rosenstrach proposed a novel
sonar sensor is described which utilizes two coincident,
distributed, shaded methane sensor and co2 sensors to
provide high resolution target bearing estimates. Sensor
shading is accomplished by suitably shaping the charge
collection electrodes deposited on the sensing layer. When
these two sensor shadings are matched via a derivative in
space, the ratio of their signal outputs is linearly proportional
to the direction cosine of an incident acoustic field; it is an
extension of the well-known monopulse concept. C. J. Behr,
A. Kumar and G.P. Hancke proposed “A Smart Helmet for
Air Quality and Hazardous Event Detection for Mining
Industry “has been developed that is able to detect of
hazardous events in the mines industry. In this paper, no
collision detection and helmet removal scheme is used

111 PROBLEM STATEMENT

To detect Gases, Temperature, Fire Hazards while mining
and share reports to the base station for safety precautions

IV PROPOSED SYSTEM

This system is developed by using some sensor modules that
measures real-time underground parameters like temperature,
vibration and gas concentration. Gas concentration is meant
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for harmful gases like methane, propane butane and carbon-
monoxide. The sensors available in the helmet collect the
temperature and humidity information and send the
information to control unit. Low rate Zigbee is used for
wireless data transmission. When the control center decides
the parameters are abnormal then they can make a call to the
coal miner through the same Zigbee module. A PIC
Microcontroller is used with the sensors to receive the sensor
outputs and to take the necessary decision. In recent years,
harvesting technology has been played an important role in
the area of mine application. The literature on mines
technology is available but very limited
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Fig. 1 Block Diagram Of System

PIC microcontrollers (Programmable Interface Controllers),
are electronic circuits that can be programmed to carry out a
vast range of tasks. They can be programmed to be timers or
to control a production line and much more. They are found
in most electronic devices such as alarm systems, computer
control systems, phones, in fact almost any electronic device.
Many types of PIC microcontrollers exist, although the best
are probably found in the GENIE range of programmable
microcontrollers.

V CONCLUSION

Thus, the paper here presented covers all the hardware
components and software requirements. Thus the paper has
been successfully presented and tested with integrated feature
of each hardware component for its development.
Significance of each block has been placed carefully, and
thus contributing to the best working of the unit. Hence the
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system is reliable with simple and easily available
components, making it light weight and portable. The Zigbee
based an intelligent helmet for miners with air quality and
destructive event detection is low cost
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