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Abstract: 

At present time, d isasters are basic in mine because of the unpredictability of its regular habitat.Such regular debacles bring 

tremendous loss of ownership and life. To overcome these issues a safety helmet is proposed having a control framework worked 

inside the cap. The safety helmet for mine workers is a venture attempted to expand the rate of security among excavators. The 

thought is acquired subsequent to realizing that the expanding number of lethal mishaps in mines throughout the years. Arduino is 

utilized for controlling every one of the operations.Our framework comprises a wellbeing helmet and control room which is 

connected through RF beneficiary. Wellbeing helmet sense the different encompassing conditions (like temperature, toxic gas, 

and so forth) around worker and report it to the control room so that prompt measures can be taken to guarantee the security of t he 

workers. 

 

Keywords: Arduino, Mines, RF communication, Safety, Sensors 

 

I. INTRODUCTION 

 

Mine disasters are fragile and it has many elements the 

occasion of a mishap, causes immense monetary misfortunes, 

as well as an immediate risk to the wellbeing of excavators. 

With a specific end goal to guarantee the wellbeing of 

underground mine operations, establishment of checking 

system in the roadway to recognize ecological parameters is 

essential. Lately, mineworker's head protector is broadly 

conveyed in huge and medium-sized coal mines for their 

adaptability of light weight and low power. Likewise, the 

excavators who work in different fields under mines need to 

endure numerous ecological difficulties like noxious gasses, 

sudden temperature varieties, and so forth. To dodge these 

conditions we are planning a security protective Helmet. The 

helmet comprises of different sensors that are associated with 

the microcontroller (ATMEGA 328) and this microcontroller 

is associated with control room by means of RF network. Any 

risky condition around the worker can be promptly checked by 

the control room. A signal is given to send a crisis message to 

the control room if the specialist detects threat or having some 

emergency. The helmet consists of transmitter unit and the 

control room consists of receiver unit. The control room is 

located outside the mine or at the entrance. 

 

II. BLOCK DIAGRAM 

 

There are two microcontrollers, one at the helmet which is 

interfaced with the sensors and one at control room which is 

interfaced with output display. As shown in Figure 1, 

transmitter (Helmet) unit consist of Arduino (ATMEGA 328), 

RF transmitter, temperature, sensor (DS1820), gas sensor 

(MQ135), IR receiver, light sensor (LDR), LED light, buzzer 

and emergency button. 

 
 Figure.1. Transmitter 

As shown in Figure 2, receiver (control unit) is composed of 

Arduino (Atmega 328), RF communicat ion module, LCD 

display (16*2) and buzzer. 

 
Figure.2. Receiver 
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III. WORKING 

 

When the worker enters the mine, he turns the helmet circuitry  

ON. The connection between helmet and control room is 

established through RF communicat ion and is tested for proper 

communicat ion. Fig 3 shows the transmitter equipped in the 

helmet and Fig 4 shows the receiver equipped in control room.  

The temperature sensor DS 1820 observes the surrounding 

temperature and continuously transmits to the control room. 

Hence when temperature conditions become unfavorable for 

the worker safety measures could be taken. The gas sensor 

detects poisonous gases like ethane, methane, butane, etc. and 

if such gas is detected an emergency signal is transmitted to 

the control room with message “POISONOUS GAS 

DETECTED” and buzzer is turned ON. This helps in avoiding 

the exposure of workers to the harmful toxic gases. 

 
Figure.3. Circuit diagram of transmitter 

 

An Emergency switch is equipped in the helmet which gives a 

distress signal to the control room with message “WORKER 

IN TROUBLE”. Whenever the worker doesn’t feel physically  

healthy or encounters some problem on pressing this switch 

the control room will get alert and immediate actions can be 

taken for him. 

 

 
Fig.4. Circuit diagram of receiver 

 

A LDR circuit along with timer IC 555 and LED lights is 

equipped to the circuit. When the main connection line breaks 

during hazards and complete blackout occurs LED lights can 

be used for emergency. They automatically turn ON and 

proper measures can be taken afterwards. 

 
Figure.5. circuit diagram of emergency light 

 

An IR receiver is connected to the helmet. Several IR 

transmitters are connected in the mine which continuously 

transmits signal. Whenever the worker enters a specific range 

the receiver detects the signal and transmits the exact location 

of the helmet to the control room. E.g. consider fig 3, there are 

two lanes namely lane1 and lane2.when the worker enters lane 

1 it detects signal from IR transmitter 1 and send a message to 

the control room “WORKER IS IN LANE 1”. When the 

worker enters lane 2 it detects signal from IR transmitter 2 and 

send a message to the control room “WORKER IS IN LANE 

2”. 

 

 
 Figure.6. IR sensor working 

 

I. HARDWARE 

 

The main hardware components used are discussed here. 

 
A. Arduino: 

The Arduino Uno is a microcontroller board in view of the 

ATmega328. It has 14 computerized input/yield pins (of which 

6 can be utilized as PWM yields), 6 simple sources of info, a 

16 MHz artistic resonator, a USB association, a power jack, an 

ICSP header, and a reset catches. It contains everything 

expected to bolster the microcontroller; just interface it to a PC 

with a USB link o r power it with an air conditioner to-DC 

connector or battery to begin. The Uno contrasts from every  

single going before board in that it doesn't utilize the FTDI 

USB-to-serial driver chip. Rather, it high lights the 

Atmega16U2 (Atmega8U2 up to rendition R2) modified as a 

USB-to-serial converter. 

 
B. Temperature sensor  

The DS1820 Advanced Thermometer g ives 9–bit temperature 

readings which demonstrate the temperature of the gadget. 

Data is sent to/from the DS1820 over a 1–Wire interface, so 

that just a single wire (and ground) should be associated from a 

focal microchip to a DS1820. Control for perusing, composing, 

and performing temperature changes can be gotten from the 
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informat ion line itself with no requirement for an outer power 

source. Since each DS1820 contains an exceptional silicon 

serial number, numerous DS1820s can exist on the same 1–

Wire transport. This takes into consideration putting 

temperature sensors in a wide range of spots. Applications 

where this component is helpful incorporate HVAC ecological 

controls, detecting temperatures inside structures, hardware or 

apparatus, and in process checking and control.  

 
C. Gas sensor 

MQ-135 gas sensor applies SnO2 which has a lower 

conductivity free air as a gas-detecting material. In a climate 

where there might contaminate gas, the conductivity of the gas 

sensor raises alongside the convergence of the dirtying gas 

increments. MQ-135 plays out a decent recognition to smoke 

and other hurtful gas, particularly touchy to smelling salts, 

sulfide and benzene steam. Its capacity to distinguish different 

unsafe gas and lower cost settle on MQ-135 a perfect decision 

of various uses of gas identification. 

 

D. IR receiverand transmitter 

TSOP384 items are scaled down IR collector modules for 

infrared remote control frameworks. A Stick d iode and a 

preamplifier are amassed on a lead casing the epoxy bundle 

contains an IR channel. The demodulated yield flag can be 

straightforwardly associated with a chip for interpreting. The 

TSOP384 arrangement gadgets are streamlined to smother all 

spurious heartbeats from vitality sparing lights like CFLs. The 

AGC4 utilized as a part of the TSOP384 may stifle a few 

informat ion signals. The TSOP382 arrangement is furnished 

essentially for similarity with old AGC2 p lans. New plans 

ought to favor the TSOP384 arrangement containing the 

fresher AGC4. 

 
E. RF transmitter  

The RF transmitter is perfect for remote control applications 

where minimal effort and longer range is required. The 

transmitter works from a 1.5 to 12V supply, making it perfect  

for battery-fueled applications. The transmitter utilizes a SAW 

settled oscillator, guaranteeing exact recurrence control for 

best range execution. Yield power and consonant emanations 

are anything but difficu lt to control. The assembling amicable 

SMT (Surface-Mount Innovation) style bundle and minimal 

effort make the RF module make it reasonable for high volume 

applications. 

 
F. RF receiver  

RF recipients are perfect for short-go remote control 

applications where cost is an essential concern. The 

beneficiary module requires no outer RF parts aside from the 

radio wire. It creates for all intents and purposes no outflows. 

The super regenerative outline shows excellent affectability  

requiring little to no effort. A SAW channel can be added to 

the receiving wire contribution to enhance selectivity for 

applications that require strong execution. 

 

G. Light Dependent Resistor  

The upper surface of the light ward resistor (LDR) comprises 

of a photograph conductive material. At the point when light 

uncovered on the upper region of the gadget, its resistance 

changes. That is, resistance increments when the force of light 

reductions. So the gadget gives high resistance if there is no 

light episode on it. Resistance of the part diminishes when the 

force of occurrence light increments. Ord inarily utilized  

photograph conductive material for making Light Ward 

Resistor is Cadmium Sulfide (Compact discs).  

V. SOFTWARE ARCHITECTURE 

 

The software used to control the microcontroller is Arduino. It 

is open source software and is very reliab le and user friendly.  

The transmitter is in itialized by first the header files of the 

sensors programming. Then each of the sensors is initialized  

and connected with a specific pin of the controller for its 

output. Then the RF module is initialized and programmed to 

transfer the above observations to other controller. The 

receiver is initialized by the headers files first. Then the LCD 

display is initialized with the connected pins. All the sensor 

inputs are given to make a specific pin high and on that the 

output is given to the buzzer and the LCD d isplay . For 

example, when the worker press the emergency switch, pin 3 

of the receiver controller becomes high and a message is 

displayed on the LCD “WORKER IS IN TROUBLE” along 

with the buzzer ringing. 

 

VI. RES ULT 

 

After implementing the design in hardware and connecting 

supply voltage, The LCD d isplay in the receiver side starts 

displaying the temperature of the helmet surroundings. On 

exposing the helmet to high concentration gas the buzzer on 

the receiver side starts  ringing and a message is displayed on 

the LCD display “GAS DETECTED”. On pressing the switch 

on the helmet, buzzer on the receiver side starts ringing and  a 

message is displayed on the LCD display “WORKER IS IN 

TROUBLE”. When helmet is exposed in dark area the 

emergency light circuitry gets activated and LED Lights are 

turned ON. When the helmet  is placed in different regions with 

different IR Transmitters the IR receiver in the helmet detects 

the signal and display location of the worker on the LCD 

“WORKER IS IN LANE 1” or “WORKER IS IN LANE 

2”.All sensors and transmitter & receiver are working correctly 

within a range of 4-5 feet. 

 

VII. CONCLUS ION 

 

As the mishaps inside coal mines are expanding now a day, a 

coal mine security framework is by all accounts extremely  

valuable and desirable. W ith the assistance of the safety helmet  

itself, we could detect the undesirable natural parameters like 

temperature, light and toxic gas inside the coal mine Sensing 

of various parameters length of 8 to 9 feet was seen in the last 

test. By legitimately settling fitting force appraisals, this model 

is relied upon to fit for handy modern applications. Cautions 

can be given alongside disturbing tones which will be more 

recognizable. By minimizat ion of the considerable number of 

parts, size and weight of the circuit can be lessened to a much 

agreeable level. 
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