
 
Copyright © 2018 Authors. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted 

use, distribution, and reproduction in any medium, provided the original work is properly cited. 
 

 

International Journal of Engineering & Technology, 7 (3.24) (2018) 770-774 
 

International Journal of Engineering & Technology 
 

Website: www.sciencepubco.com/index.php/IJET 
 

Research paper 
 

 

 

 

Coal Mine Workers Safety Helmet in Li-Fi Data Stored in Cloud 
 

A.Vishnukumar*1 , Dr.A.Nirmal Kumar2,J.Velmurugan3  P.Pavithra4, K.Poornima5, S.Sabareessh6 

 

 
1, 2, 3,4,5Department of  Information Technology, Vel Tech High Tech Dr.Rangarajan Dr.Sakunthala Engineering College, 

Chennai - 600062, India 
6Capgemini Technology Solution India  

*Corresponding author E-mail:  vishnukumar1612@gmail.com 

 

 

Abstract 
 

 Coal miners are more likely affected by the various threats   like   gas explosion ,sudden health  changes  and  issues,  severe  changes of 

the temperature and the moisture level .In this  paper  we  presented  the  design  of   the smart safety helmet for the coal miner using LI-

FI, this helmet will be equipped with the network  of  sensors  such  as  the  heartbeat sensor ,humidity sensor,  gas sensor and the tem-

perature  sensor  and  the  data  from these sensors will be transmitted  using light fidelity  technology  ,the  alert  messages  are given to 

the mobile phones and also through the  mail to the authorized person using IOT. Many accidents which occur in the mining industries   

are   due   to   the      slow   data transmission     or  due  to  the  loss  of  data which  has  to  be  transmitted,  these  issues can  be  solved  

by   using   the   light fidelity technology  as  it  is  known for the fast data transmission . 
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1. Introduction 

Safety is an important aspect of any industry especially in coal 

mine industry. Underground miners experience many hazards     

includes poisoning of gases, sudden health problems due to the 

temperature and air quality [10]. Presence of   hazardous gases 

will lead to explosion. So    quality of air    and dangerous    event 

detection are    very  important  to  detect  in early stages. This 

paper is about to develop the smart helmet which will equipped 

with the   sensors   like      temperature   sensor   , humidity   sen-

sor,   heart   beat   sensor   and smoke      sensor.   The   tempera-

ture   sensor sense  the  temperature  of  the  coal  miner’s working  

environment  which  helps in cases of  the  very  high  temperature  

and  the  very low  temperature  which  the  human  body could  

not  bare  ,the  humidity sensor senses the moisture level of the 

underground as the human   body   could   not   sustain   the   low 

humidity  surroundings  which  leads  to  the fainting    of  the  

coal  mine  workers  ,heart beat  sensor  checks  whether  the  coal 

miner is  free  from  the  health  risk  ,If  there  is  no risks  are  

identified  it  clears  that  the  blood circulation  is  normal.  Gas    

sensor  senses the  present  of  the  hazardous   gases  which could  

threaten  the  life  of  the  coal  mine worker     .These     sensors     

will     collect information    about  the  current  situation  of the  

miner  and  send  the  information  to  the authenticated     person.  

And  these  sensors are       connected   to   the   microcontroller 

arduino,  the  arduino  transmitter  transmits the  information from 

the sensors and these data  are  received  by  the  arduino  at  the 

receiver    end.    Delaying    in    information sharing also one of 

the main reason for the miner’s death . To avoid the   delay in data 

transmission     the  system  uses  the  LI-FI module  for  the  data  

transmission   ,  so   as soon as the dangerous event occurs the 

alert message     will  be  sent  to  the  authorized person  .light  

fidelity  is  known  for  its  fast data transmission .The data is 

stored in the cloud  and  Alert  message  is  passed  to  the Gmail 

and the mobile phones using  IOT.[2] 

2. Existing System 

In the existing system the   helmet   is fixed with  the  gas  sensor  

which  could  sense the hazardous       gases   such   as   the   car-

bon monoxide  and  methane  at  the  coal  miners working envi-

ronment , In the  suspect of the hazardous  event  the microcon-

troller   sends the alarm to the control room ,here  the data trans-

mission      is      done      through      the ZigBee[17][10],     Which     

has    the    low consumption of the power ,affordable  price and     

low     maintenance     .     The     main disadvantage   of   the   

existing   system   is scalability  ,  ZigBee  tends  to  transmit  the 

data  over  the  small  distance[10].  The  low data  coverage   will  

leads  to the inefficient data  transmission  ,which  in    turn  leads  

to the  delay  of  the  data  transmission  at  the receiver end .This 

makes the  life of the coal miners unsecured. 

3. Proposed System 

In this paper we proposed   the system as a helmet which  is 

equipped with the network of  sensors    such  as  the  heart  beat   
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sensor which will be fixed to the coal mine worker which   will   

constantly   checks   the   blood volume which is directly related 

with heart functions    and    monitors       the    workers health, 

temperature     sensor     collects     the workplace    temperature    

data    ,humidity sensor gets the information of the moisture con-

tent  of the work place    and gas sensor gets  the data of the vari-

ous gas in the coal mine and these sensors are connected  to the 

ardunio  microcontroller  transmitter  which transmits      data      

using      light      fidelity technology   and    data will be received 

by the  another  end  by  the     receiver. In  the existing  system  

data  are  transmitted  with the  help  of  the  ZigBee  technology  

where the     data     transmission    is    not    much effi-

cient[15][16],its    transmission    rate    is very low which is 

around 30 meters it may leads to the less data coverage or some-

times to  the  loss  of  the  data  and  it may leads to the late  alerts  

Fig.1: Implementation Model 

 

and loss of the lives .The data are automatically stored in the 

cloud and the messages  are  monitored  by  the  authorized per-

son and the  alert messages are also send to  the authorized person 

in the form of the electronic mails and the text messages  

 

4. Working principle 

 
The   helmet   will   be   equipped   with   the network of the sen-

sors which consists of the heart   beat   sensor,   humidity   sensor,   

gas sensor  and  temperature sensor[11][4] these sensors  will  

gather  current  information  or the status of the worker’s envi-

ronment and the data are transmitted through the Ardunio trans-

mitter  and  LI-FI  transmitter  and  the data  are  received  at  the  

photodiode  of  the receiver   end.   In   the   occurrence   of   any 

hazardous  event  the  information  will  be send  to  the  author-

ized  person  through  the text message or as a mail, this will be 

done with  the  help  of  the  IOT[9]  and  data  are also automati-

cally stored in the cloud. 

Hardware Used 

4.1 Heart beat sensor 

The  principle  behind  this  sensor  is  photo plethysmography .it 

is an instrument which measures  the  changes  in  the  volume  of 

blood  with  the  help  of  the  any  particular organ.  since     the   

 

blood  volume  majorly depend on the pulse rate of the heart and 

by this way it can detected that the h is healthy or not .Light emit-

ting device emits the light which  passes  through  the  vascular  

region something   like an earlobe and the detector receives  all  

the  signal  .The  light  emitting diode  of  the  heart  beat  sensor  

such  as  the photodiode.  light  from  the  source  of  the light will 

reflects the light in the case of the a finger tissue and transmits 

the light in the case   of   the   earlobe  ,  the  light  detector 

receives the processed light .The Volume of the blood is de-

pends on the amount of light it absorbed 
Fig.2: Heart beat sensor 

4.2 Humidity sensor 

The  water  content  in  the  air   is  measured using a term is 

known as humidity[4].  The amount of    the  water  content  

in  the  air  is really   an important parameter as it  affects the   

human   comforts.   Various   physical, chemical   and   bio-

logical      processes   are most likely to depend on the 

amount of the water content in the atmosphere 

 

Fig.3: Humidity sensor 

4.3 Temperature sensor 

Temperature sensor has three terminals and 

5.5  V  supply  is  the  maximum  voltage  for this[11].    The    

material    in    the    sensor performs  the  operation  which  de-

pends  on the  temperature  to    make  changes  in  the resistance. 

The sensor senses the changes in the    resistance    and    the    

temperature    is calculated.[4]  The  increase  in  the  voltage 

makes  the  temperature to increase and this operation   is   moni-

tored   by   using   diode. Temperature   sensors   can   be   con-

nected directly to   input of microprocessor and the sensor   is   

also   capable   of providing  the reliable  and  direct     communi-

cation  with microprocessor. The sensor communication can be 

done effectively and there is no need of the analogy to digital con-

verter. 
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Fig.4: Temperature sensors 

 

4.4 Gas sensor 

 

The    gas    sensor    consists       of       steel exoskeleton  under 

which a sensing element is placed. The   element   under exoskel-

eton will  subjected  to  current  with  the  help  of connecting  

leads  .Presence  of    any  gases will   ionize   the   sensing   ele-

ment   which causes  the  changes  in  the resistance of the sens-

ing   element   .Gas   sensor   has     high sensitivity   and   fast 

response time and the sensitivity  of  the  gas   is  adjusted   by   

the potentiometer[11]. 

 

Fig.5 : Smoke sensor 

5. Sensors Ranges 

The following table shows the information about the sensors 

ranges and the ambient data 
 

Tab.1: Sensors Ranges 

Sl.No Sensors Range Ambient Data 

1 Temperature 

Sensor  

-200oc To 

+600oc 

66 To 70 Degree F 

2 Gas Sensor  200 To 10,000 

Ppm 

Below 1000 Ppm  

3 Humidity Sensor  -30oc To 190oc From 30% To 70% 

But Ideally Between 

50% And 60 % 

4 Heart Beat Sensor  140-170 Beats 

Per Minute 

(Age 25) 115 
And 140 Beats 

Per Minute 

(Age 60). 

60 To 100 Beats Per 

Mim. 

 

6. Internet on things 

An   IOT   system   is   equipped   with   the sensors,   which   

communicates   with   the cloud  .The  data  which  are  gathered 

by the sensor  are  stored  in  the  cloud  ,  the  stored data  are  

processed ,based on the processed data the desirable action  is 

performed.The user can  make action on the other side without any 

physical contact  with it and the changes  is  done  through  the 

system which is  on  the  user interface[9]. The network of the   

sensors   ,data  processing  and  a  user interface are the some im-

portant parameters of the iot system. 

 

 

7. LI-FI 

 
Light fidelity technology   is known for the high data speed and 

the data are transmitted electromagnetically   and   runs   on   visi-

ble light.  It  uses  the  common  light  emitting diodes which is at 

the sender side and photo detector  is  placed  at  the  receiver  end,  

the The  analog  signals  which  are  detected  by the  various  

sensors  are  given  to  the  LI-FI transmitter,   here   the   analog   

signals   are converted  into  the  digital  signals  and  the these   

digital   data   are   received   by   the photodetector  or  the  LI_FI    

receiver  ,  the received  data  can  be  converted  into  any forms  

such  as  video  and  audio  application or  the  web  enabled  ser-

vices  and  the  main advantages  of  LI-FI  are  high  speed,  data 

density,     security,     device     to     device connectivity. 

 

 
Fig.6 :Data Signal Of Li-Fi 

 

The analog signals which are detected by the various sensors are 

given to the LIFI transmitter, here the analog signals are converted 

into the digital signals and the these digital data are received by 

the photodetector or the LI_FI receiver , the received data can be 

converted into any forms such as video and audio application or 

the web enabled services and the main advantages of LI-FI are 

high speed, data density, security, device to device connectivity. 

 
 

Fig.7: Data Flow for Experimental  

8. Experimental Setup 

In the experimental setup one student asked to  wear the helmet 

which is equipped with the  all  the  sensors  with   LI-FI  transmit-

ter and  the  receiver  end    is  connected  to  the system  or  to  the  

laptop,  In  this  setup  the receiver  .module  is  connected  to the 



International Journal of Engineering & Technology 773 

 
laptop and  the  data     under  normal  the  normal environment  

are taken in the account of the result. The data are also stored in 

the cloud and the authorized person will get the data. 

 
Fig.8 : Transmitter Photodiode 

 

 
Fig.9 : Receiver Connected With Photodiode 

 

Here the heartbeat sensor is fixed in the ear lobe of the person who 

uses the helmet. The data storage in the form of the of graphical 

method and also in the tabular method and they are as follows 

.  
Fig.10: Output of Gas Sensor 

 

Graphical representation of the occurrence of the dangerous gases 

are plotted in the above graph, where the x-axis denotes the occur-

rence time and the y-axis denotes the ranges of the gas[1]. 

 
Fig.11: Output of Humidity Sensor 

 

The humidity sensor collects the relative humidity of the worker’s 

environment and the graphical representation of the heartbeat 

checking and the temperature values as follows 

 
Fig.12 : Output of Heartbeat Sensor 

 

 
Fig.13:  Output of Temperature Sensor. 

 

The gmail alert will be generated in the abnormal cases 
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Fig.14: Email Alert 

9. Conclusion and Future Work 

Safeties of worker are very important in many industries and also 

in coal mine industry. This paper will proposed to reduce life risk 

of the coal miners at the various situation by efficient monitoring 

and fast data transmission which is achieved by the light fidelity 

technology. In future the works like automatic message to the 

nearby hospitals and the call alerts to the authorized person will be 

done. 
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