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Abstract— Nowadays workers in coal mines are died through 

coal mine disasters. To overcome the death rate in the coal 

mine, we are designing a robot using virtual reality. In 

robotics, VR has been used to control robots in telepresence 

& tele robotic systems. By this technique, can easily 

understand what is happening on the underground mine. The 

robot transfers the information about the current status of the 

coal mine environment in live form. Compared with actual 

robot, VR based robots can provide the information with 

more accuracy with less time requirement. The virtual reality 

robot is generally a robot which is controlled by the human 

from the control station. The robot consists of various sensors 

like, temperature, humidity, fire, vibration, motion. These 

sensors generate the environment information for better 

operation of robotics. The information’s about the 

environmental conditions are gathered and transfer it to the 

arduino i.e. Microcontroller. Then the controller transfers the 

data to the Wi-Fi module. Through the Wi-Fi, the data 

transfer to the control station. 
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I. INTRODUCTION 

The virtual reality is the computer technology, which plays 

an important role in current scenario. The technology that 

deals with the environment as well as science. Lots of 

updates are arrived in VR technology. Currently, the Virtual 

reality tech uses the virtual reality headsets. This technology 

creates an artificial world, that we can take a look of it. A 

person who is using this equipment can understand what is 

an artificial world? And he/she can move, interact, to the 

virtual environment etc... The artificial world is constructed 

through the help of head mounted display having small 

screen in front of the eyeball. The vibration transmission and 

other sensations to the user are also included in the system. 

These are providing through a device known as haptic 

system. The virtual reality videos and images are developed 

through the help of camera. The cameras (i.e) are called as 

omnidirectional camera. These can have the ability of 

recording videos in all direction. The omnidirectional camera 

is having the features of 360 degree view. 

II. WORKING PRINCIPLE 

The virtual reality robot is generally a robot which is 

controlled by the human from the control station. The robot 

consists of various sensors like, temperature, humidity, fire, 

vibration, motion. The information’s about the 

environmental conditions are gathered and transfer it to the 

arduino i.e. Microcontroller. Then the controller transfers the 

data to the Wi-Fi module. Through the Wi-Fi, the data 

transfer to the control station. The IP cameras of two are used 

in the robot. The camera on the robot provides the live data. 

When underground coal mine disaster occur, the geological 

conditions beco me more complex, at any time there may 

be get into secondary damage, environment of underground 

coal mine change continue. 

This time need a rescue detection robot enter in the 

underground coal mine with some sensors to capture the 

information. At first, analyze the sensor data, and displays 

the information about the disasters occurs on the 

underground to the user. 

 
Fig. 1: Block Diagram Representation 

III. REMOTE CONTROL SYSTEM 

In Mine detection robot it is necessary to control the rescue 

robot remotely from the control room. The data is transferred 

through the wireless transfer devices, then, it visualizes the 

loco motion of rescue detection robot and localized it with 

the data of sensors. If any disaster occurs, the data about the 

coal mine disasters transferred immediately without any 

delay through the wireless repeaters that we fix it on the 

coal mine, the sensors get the information and deliver to the 

VR platform, system establish and displays the details in the 

display of disaster zone and save the data which is updated to 

make new decision. Also, the robot operators can make 

decisions to the control the robot for rescue efficiency with 

high focus. 

IV. EXISTING SYSTEM 

In the existing system, they improve the motion efficiency 

of the rescue detection robot under the environment of 

disasters in coal mine, Virtual Reality (VR) technology was 

used to build the Remote Control System (RCS) in this 

paper. By using virtual simulation technology to achieve the 

intuitive expression the position, orientation and 

surrounding of rescue detection robot, combining dynamic 

modeling technology to reconstruct the rescue zone, the 

RCS based on VR makes information consistent between 

VR surroundings and reality environment. The modules and 
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their functions of the RCS based on VR are introduced; the 

basic theories and methods are presented as well. A VR-

based RCS system and the rescue detection robot is built 

under laboratory conditions. The motion control subsystem, 

the precise localization subsystem and the dynamic modeling 

subsystem are integrated into the system. System The results 

show that these methods can collect and display the 

information of robot and surrounding environment. 

Judgment time is shortened; rescue efficiency is enhanced 

compared with the autonomy control of the robot. 

A. Rescue Robot Remote Monitoring 

 
Fig. 1: 

 
Fig. 2: 

 
Fig. 3: 

The above shown is the output representation of the existing 

system. 

V. HARDWARE’S USED 

 Arduino UNO 328 

 PIR sensor 

 Ultrasonic sensor 

 Temperature/Humidity sensor 

 Flame sensor 

 Wifi module 

 IP Camera 

 Relay Module 

A. Sensors Used 

The different sensors are used in the robot to find and 

calculate the underground atmospheric condition. The 

temperature, vibration, humidity, ultrasonic, passive infrared, 

flame sensors are used. This provides the information in a 

digital form. The fig 2.2 shows the output value of the vr 

rescue robot. 

B. Arduino Uno 328 

It is the microcontroller that helps to perform the sensors 

duties. And also it gathers the information and store it on the 

storage card, then it transfers it through the Wi-Fi module to 

the user. 

C. PIR Sensor 

It is an electronic sensor that measures infrared (IR) radiation 

being emitted from objects in its field of view. All objects 

with a temperature above absolute zero emit heat energy in 

the form of radiation. 

Usually t h i s radiation isn't visible to the human eye 

because it radiates at infrared wavelengths, but it can be 

detected by electronic devices designed for such a purpose. 

D. Ultrasonic Sensor 

Ultrasonic sensors are used in systems which evaluate targets 

by interpreting the reflected signals. these are divided into 

three broad categories: transmitters, receivers and 

transceivers. Transmitters convert electrical signals into 

ultrasound, receivers convert ultrasound into electrical 

signals, and transceivers can both transmit and receive 

ultrasound. 

E. Temperature/Humidity Sensor 

These sensors are the one which detects the heat and moisture 

content present on the underground environment. The values 

are transferred to the controller in a digital form. 

F. Vibration Sensor 

It helps to display the information about the underground, 

whether is there any possibilities of earthquake occur or not. 

G. Flame Sensor 

A flame detector is a sensor designed to detect and respond 

to the presence of a flame or fire, allowing flame detection. It 

shows the heat level in 

Celsius or Fahrenheit. 

H. Wifi Module 

The module helps to transfer information from one device to 

another through wireless communication.it transfers all the 

sensor information and also commands that are helpful to 

make decisions easily. 

I. IP Camera 

The IP camera is the internet protocol camera, is a type of 

digital video camera commonly employed for surveillance, 

and which, unlike analog closed-circuit television cameras, 

can send and receive data via a computer network and the 

internet. 

J. Relay Module 

A relay is an electrically operated switch, which provides a 

low reluctance path for magnetic flux, a movable iron 

armature, and one or more sets of contacts. 
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VI. VIRTUAL REALITY CONCEPT 

 
Fig. 4: A Person Using VR Headset 

Virtual reality (often just called VR) is the name for computer 

technology that makes a person feels like they are somewhere 

else. It uses software to produce images, sounds and other 

sensations to create a different place, so that a user feels like 

he or she is really a part of this other place. That other place 

can be a real place (to take a tour in another country, for 

instance) or imaginary (playing a game). The virtual 

technology that needs special display screens or projectors 

and other devices. Often the picture will change when the user 

moves their head, they may be able to "walk" through this 

virtual space, and to see things in that space from different 

directions, and maybe move things in that space. Haptic 

feedback might also be used to help make it seem more real 

haptic feedback uses special gloves that make it feel like you 

touched something in real life. Virtual reality is different from 

augmented reality, which shows the real place that a person 

is in, but changes or adds to it. Pokémon Go is an example of 

augmented reality. 

This is used to refer to the input devices, clothing 

and equipment worn by people who engage in virtual reality. 

This includes: 

 Virtual reality glasses or goggles 

 Data gloves 

 Head mounted displays (HMD) 

 Data suits  

 Workbenches 

 Joysticks 

This also includes haptic devices which enable the 

user to feel a sense of touch when they manipulate an object 

within a virtual environment. 

Virtual reality goggles are a major part of the set up 

and can be acquired by gamers as well as people engaged in 

many forms of virtual reality research. 

These goggles are discussed in more detail in the 

virtual reality glasses section. This section contains several 

articles about VR glasses for Mac, PC and PS3. 

The main difference between virtual reality gear in 

the past and now is that back then, the trend was towards 

large, bulky looking gear which was uncomfortable and 

incomprehensible. Plus it had a futuristic appearance which 

may have been a turn off for the commercial sector as well as 

the high price tag. 

But like most forms of technology, virtual reality 

gear has become smaller, lighter and more affordable. The 

bulky television sized head mounted display (HMD) has been 

replaced by lighter models which fit neatly over the front of 

the face. 

 

VII. HEAD MOUNTED DISPLAY 

It takes the form of a pair of goggles or helmet with a screen 

in front which displays three dimensional images. Many of 

these contain headphones and/or speakers so that the wearer 

receives audio/video output as well. 

Most displays are connected to cables although there 

are several wireless models available. But, there is a problem 

with time lag (latency) which refers to the period of time 

between the wearer’s actions and the appropriate response, 

e.g. shift in perception. 

Head mounted displays also contain a tracking 

device which means that the images displayed to the wearer 

change as he/she moves their head. This also changes their 

point of view. 

 Types of Virtual Reality 

1) VR Walkthroughs  

2) VR 360 Photos 

3) VR 360 Videos 

A. VR Walkthroughs 

VR Walkthroughs give an immerse tour of a space using VR 

oculus or headsets. VR Walkthroughs makes a person feel 

like they are actually inside the space in person. It is perfect 

for sharing future plans and ideas, for marketing an 

experience or even taking individuals virtually to any 

environment. 

B. VR 360 Photos 

VR 360 Photos allow users to view places with a bird's eye 

view. VR 360 Photos creates a complete panoramic scene as 

a single image about 

360 degree circle or spherical view. 

C. VR 360 Videos 

VR 360 video allow a user to play around with the visual 

enabling the viewer to consume video in any angle. It gives a 

wholesome experience in terms of understanding how and 

what happened in the story. 

VIII. EXPERIMENTAL ANALYSIS 

According to the design, the rescue robot not only provides 

the information about the surrounding environment of the 

coal mine, it sends also the robotic condition. The output of 

the robot is represented below. 

 
Fig. 5: Live Shot from IP Camera 
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Fig. 6: VR Robot Display Unit Comparison 

In the existing project, they design a virtual 

simulation rescue robot and compare it with the real robot that 

performs on the coal mine. In this project, we designed a 

robot in a physical form i.e.(real robot) and creates 

connection between robot and the system. 

We displays the information on (fig 2.2) a 

smartphone and fix it on the virtual reality box, so can easily 

understand what is happening on the coal mine lively. by 

using this VR based robot, we can save n number of workers 

life.The outlook of the VR robot be represented as follows. 

 
Fig. 7: 

IX. CONCLUSION 

This paper help to save the life of coal mine workers from 

such hazardous situation in the mine. In VR technology, to 

get the information in live manner about fire, temperature, 

vibration by using different sensors present in the device. As 

well as get the status of Robot condition. So it is easy to 

prevent the accident in the coal mine and help to save the 

many lives of coal mine workers. The main reason behind the 

creation of the robot is to replace the workers on the coal mine 

for surveillance. 
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