
 
 

 
 

 
 
 

ABSTRACT: During emergency mine rescue 
operations, life–threatening situations and 

communication problems are frequent and 
recurring issues. Autonomous robots can assist 

rescue workers by exploring areas that may be 
unsafe for rescue teams to enter and by 
establishing a wireless communication network.  

A system level design is carried out, addressing 
the difficulties of underground mine 

environments.  Existing underground mine 
search and rescue robots have demonstrated 
limited success. So, in this paper we proposed a 

new system which protects all the environment 
in an effective way. The object detection sensor 

in this system will recognize particular object 
and convert the output into measurable sensing 
signals. The fire sensor protects from fire which 
is occurred in the system. So compared to 
existed system, the proposed system gives 

effective results. 

 
KEY WORDS: Mining robot, coal mine 

detection, IR sensor, Object Detection System 
sensor, Bluetooth module.  

I.INTRODUCTION 
In recent years, the coal security 
circumstance is deteriorating, Coal mines 
mishaps have happened much of the time, 
for example, rooftop, gas, 
electromechanical, transportation, 
impacting, fire danger, Water hurts, and so 
on the off chance that the mischance 
occurred, rescuer activity is hard to be 
worked for the confused structure and 
serious condition underground. For 
example, the rescuers may be easily 
poisoned to the toxic gases, such as high-
concentration CH4 and CO; furthermore it 
may be caused the secondary incident. 
Therefore, in order to perform rescue 
missions successfully, it is necessary to 
develop mine rescue robots. They are then 
sent to enter the disaster area instead of 
rescuers and carry out tasks of 
Environmental detection, searching for 
wounded miners and victims.  

 
 
 
 
 
 
Studies of Coal mine robots are just 
beginning at home and abroad. Search and 
rescue in disaster area in the domain of 
robot is a burgeoning and challenging 
subject. 
 
Assistive robots in "smart home" situations 
have been recommended as a conceivable 
expense and care answer for 
socioeconomics changes portrayed by an 
expanding elderly populace. Besides, the 
robot may likewise rouse and give 
dynamic help as far as regalement 
characterized as "Bolster individuals 'to do' 
as opposed to 'doing to/for individuals 
"and co-picking up cooperating to 
accomplish a specific objective. Along 
these lines, the assistive robot and the 
individual shape an association which is 
consistently changing and advancing to 
meet the changing needs of the elderly 
individual as they age, the robot 
adequately turning into a confided in 
friend to the individual. We characterize 
this component of offering help, help, and 
dynamic commitment after some time as 
personalization. This paper portrays a way 
to deal with administration robot 
personalization dependent on end-client 
robot educating and learning intended to 
be utilized via carers, relatives, and elderly 
people themselves. Personalization has 
been appeared in longitudinal 
examinations to strengthen compatibility, 
collaboration, and commitment with a 
robot.  

The work portrayed in this paper utilizes 
an economically accessible robot, the 
Care-O-bot3. The robot lives in a 
completely sharpened however generally 
totally standard British three room semi-
disconnected house (we call this the robot 
house).This environment is more 
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ecologically valid than a scientific 
laboratory for evaluating human–robot 
interaction (HRI) studies. This mechanism 
has the following significant advantages: • 
Model robots can be adaptable to terrain, 
whose height is less than 18 cm. • The 
robot does not overturn for its rocker arms 
are adjustable to circling crawler steering 
so that the robot can slope at any angle. • 
Drive motors hidden inside the rocker 
simplify the structure of the driven shaft 
parts, so that the whole structure of the 
robot is simple and reasonable. This 
structure allows the robot's center of 
gravity moves down, which is conducive 
to maintaining stability. 

II. BACKGROUND 
Reliability, maintainability and availability 
performance of a system have assumed in 
recent years. Today's technological 
systems, such as aircraft, nuclear power 
plants, military installations, advanced 
medical equipment, and mining equipment 
are characterized by a high level of 
complexity. The methods and equipment 
used was inefficient and required many 
workers for a small amount of goods. 
Today’s situation is different. Mining 
equipment is more efficient and the 
turnover is in the billions. 

Economic is important in today’s industry, 
with the correct use one can gain high 
reliability which causes the maintenance 
costs to lower and therefore increase the 
profit. A method to improve this can be to 
imply an availability and reliability 
approach in order to increase the 
availability of the production line. By 
using a reliability analysis the knowledge 
of a system increases, with this knowledge 
one is more capable of making decisions 
when changing the system or operating 
circumstances. Most mine production lines 
consist of many subsystems and many 
components. Each subsystem and 
component affects to the total availability 
and reliability of the total production line. 
Therefore each subsystem and component 
should be analysed in order to determine 

how the component affects the availability 
and reliability of the overall system. 

While finishing these destinations one 
ought to have the capacity to enhance the 
generation of the mine and increment the 
accessibility and dependability of the 
mine.In arctic regions the reliability, 
availability and maintainability changes 
due to the climate conditions, also the 
operation environment can differ greatly 
from the design conditions. The available 
data for these climates are of a small scope 
or badly reported. It is therefore necessary 
to research the effects of climate 
conditions on reliability and availability 
performance of equipment influenced by 
the arctic conditions. The effects of 
operational conditions on reliability, 
maintainability or availability is not 
largely researched, however, this 
knowledge is usually common in the 
regions exposed to the different 
operational conditions. A man living in 
Alaska will know that his car must be 
taken extra care of, but the calculation and 
quantification of this is not a widely 
researched field. This thesis will highlight 
the approach in order to determine the 
availability, reliability and understanding 
the problems with equipment in these 
perspectives. Mathematics has been used 
to find the suited distributions for each 
subsystem in order to determine in what 
state the equipment is in. A new method 
for understand the effects of operational 
conditions (Wind, dust, crew skill, 
temperature etc.) has been used in order to 
quantify the effect on the reliability. 

III. RELATED WORK 
As the country's economic development, 
the demand for coal is increasing. 
However, coal mine accidents often 
occurred because of water, fire, gas and 
coal dust in underground coal production 
operations. So mine is one of the most 
pressing need for robots. Comprehensive 
general machinery, precision machinery, 
robotics, automation, drives, 
microelectronics, computer information 
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technology, artificial intelligence, sensors 
and many other disciplines of research 
have been widely applied in all walks of 
life, so mining searching robot design and 
manufacturing become possible 

Compared with the ground environment, 
underground mine environment is 
complex, especially just after the accident. 
Mining searching robot is designed to 
meet the particular requirements for this 
kind of work environment in underground. 
Secondly, it should search and locate 
missing persons quickly in underground 
features, and can also quickly understand 
disaster situations, identify risk factors 
(such as gas, dust concentration, etc), and 
provide a reliable basis for ground search 
and rescue personnel. Then if possible, 
mining searing robot should have simple 
first aid capabilities, such as carrying a 
small amount of water, food, medicine, 
communication equipment and others. In 
addition, mining searching robot in 
underground must contact with the ground 
control station at any time. In short, special 
environmental requirements for 
underground mining searching robots are 
precise and flexible motion to avoid 
obstacles, climb over obstacles, cross the 
ditch through small spaces, and crush coal 
or gangue. In addition, it also should be 
equipped with explosion.  

This concept is extended by considering 
that the robot willneed to learn from the 
user about the user’s activities and 
subsequentlybe able to exploit this 
information in future teachingepisodes. 
This implies participation will exemplify 
the client's cooperation with the robot. The 
idea of reablement misuses the co-learning 
ability all together not to disappoint the 
human accomplice. In this way, as 
opposed to inactively tolerating forced 
answers for a specific need, the client 
effectively takes an interest in defining 
with the robot their own answers and along 
these lines stays overwhelming of the 
innovation and is enabled, physically, 

intellectually, and socially. This thought is 
stretched out by guaranteeing that the 
robot takes part in empathic and socially 
intuitive conduct. For instance, the robot 
ought not endeavour to support idleness or 
resignation in the client, however to reable 

the client by making inspiring 
recommendations to convince the client to 
be dynamic or take part in a movement in 
the home. For instance, it could provoke 
the client to do assignments, for instance, 
composing a welcome card in the wake of 
helping the client to remember a relative's 
birthday, or convey significant occasions 
to the client's consideration and propose to 
the client an action with the end goal to 
maintain a strategic distance from social 
separation. Along these lines, the user– 
robot relationship is one of commonly 
useful help, help, and fellowship. 

IV. KEY REQUIREMENTS OF 
ROBOT 

Accomplishing personalization presents 
numerous difficulties for a companion 
robot. Basic scripting of communications 
won't accomplish the above points because 
of the elements of the connection and the 

key necessity of the robot to create and 
learn 

1) Robot Teaching and Learning: 
Methodologies in robot learning endeavour 
to infer an arrangement dependent on at 
least one shows from the client and in this 
manner execute that approach at the 
appropriate time. Other key difficulties are 
the way to refine the approach from further 
exhibits, how to platform diverse 
arrangements together to shape more mind 
boggling robot practices, and how to 
enable the robot to educate the client of its 
current collection of strategies. 
2) Learning by “Following”:This 
methodology regularly includes both robot 
and client sharing a nearby setting. The 
robot frequently utilizes a dream 
framework or some other tangible 
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methodology (e.g., infrared sensors, 
electronic markers) to distinguish the 
nearness of the client and afterward tail 
him/her. By firmly following the client, 
the robot can around experience 
indistinguishable observations from those 

accomplished by the client. Consequently, 
the "state" of the client, which isn't 
typically recognizable by the robot, can be 
seen in a roundabout way. The 
"accompanying" approach has been 
utilized in work, where a versatile robot 
tracks a human instructor's developments 
by following the educator and coordinating 
anticipated post conditions against the 
robot's present proprioceptive state 
3) Behavioural Cloning: Behavioural 
cloning is utilized fundamentally as a 
method for encoding human learning in a 
frame that can be utilized by a 
computational framework. The activities 
of a human subject, will's identity 
normally working a mind boggling control 
framework, are recorded and investigated. 
The activities and choices are separated 
and used to control the framework without 
human nearness. In the current paper, we 

likewise give the house occupant an 
interface for training robot practices 
dependent on beforehand learnt exercises 
utilizing Quinlan's C4.5 rule enlistment 
framework. The subsequent robot social 
guidelines are additionally founded on a 
creation rule approach. 
4) Learning by Demonstration: Learning 
by Demonstration typically alludes to the 
immediate cooperation between a human 
instructor and a robot. The connection is 
immediate in light of the fact that the 
instructor sends guidelines to the robot 
straightforwardly through some outside 
control system (e.g., a joystick or screen 
based GUI). This immediate methodology 
maintains a strategic distance from a 
considerable lot of the complexities of the 
Correspondence Problem. 

5) Learning From Observation:Learning 
from Observation ordinarily diminishes 
the closeness of shared setting among 
student and client. Along these lines, the 
robot works by offering setting to the 
client yet at a separation. This examination 
depends on perceiving human movements 
and along these lines faces a troublesome 
vision issue. With the end goal to hinder 
this issue, complex vision procedures are 
in some cases utilized.Often, however, the 
problem is simplified using colored 
markers or some other tagging technique. 

V. LITERATURE SURVEY 
We regard the house as one entity rather 
than as a collection of individual parts. In 
practice, this means that the house sensor 
information is considered to be no 
different from robotsensor information, the 
sensory information derived from 
theoccupant’s activities or from semantic 
sensors. This provides thebedrock for the 
main focus of our work enabling co-
learningand reablement by not artificially 
treating the robot, user orthe house as 
separate entities but rather focus the 
generation of behavioural activity on the 
complete system. 
 
1) Robot House Ontology 
The robot house consists of 
sensorslocations, objects, people, the robot 
and (robot) behaviours.These were 
analysed to yield a house ontology 
instantiated ina “MySQL” database. 
Procedural memory, defined as the robot 
actions together with pre- and post-
behavioural conditions, is also held as 
tables in the database. However, the rules 
are encoded asSQL statements, which refer 
back to the semantic informationcreated by 
the sensor system. 
 
2) Robot Capabilities 
We use the Care-O-bot3 designed for 
research in assistive environments. It uses 
ROS navigation using its laser range-
finders to update a map                                                                                                      
of the house in real time and can thus 
navigate to any given location whilst 
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avoiding obstacles and preplanning routes. 
The robot is equipped with facilities for 
manipulating the arm, torso, “eyes,” robot 
LED’s, tray and has a voice synthesizer to 
expressgiven text. High-level commands 
are sent via the ROS “scriptserver” 

mechanism and interpreted into low-level 
commands by the robot software. Typical 
commands would be “raise tray,” “nod,” 
“look forward,” “move to location x,” 
“grab object on tray,” “put object x at 
location y,” and “say hello.” 

3) Robot House Sensors 
All sensory information (both from 
physical and from semantic sensors) is 
held in a “sensors” table and a “sensor 
logging” table in the database. Each 
individual sensor is held as a row in the 
sensors table and eachrow provides the 
instantaneous value of the sensor as well 
asthe time it changed and its previous 
value. Each row in the loggingtable 
contains the historical sensor value over 
time. The“TeachMe” system uses only the 
current and previous sensorvalues, 
whereas the “Show Me” system exploits 
the historicalsensor log. The robot house 

contains around 50“low level” sensors. 
These range from electrical (e.g., 
fridgedoor open), to furniture (e.g., 
cupboard door closed), to services(e.g., 
toilet flushing, taps running) and pressure 
devices (e.g.,bed occupied). Sensory data 
from the robot is additionally sent to the 
database or, for high throughput, is gained 
by means of ROS informing. Furthermore 
client areas are known to the robot through 
roof mounted cameras and robot areas are 
accessible by means of ROS route in a 
typical structure. 

4) Sensors and Sensor Abstraction 
All sensory information updates the 
database in real time and all robot 
behaviours continually retrieve 
information from these sensors to 
assesswhether their behavioural 

preconditions are met allowing 
behavioural scheduling and execution. 
Behaviours will continue to execute if their 
preconditions remaintrue or unless they are 
pre-empted by a higher priority behaviour. 

5) Semantic Sensors 
In order to cope with ongoing eventsin the 
house which are not reflected by the 
physical house sensorsa set of “semantic 
sensors” can be created by the 
teachingsystem, e.g., a sensor with the 
label “User has been reminded that the 
oven is on.” This latter sensor would be set 
to ‘remind’following the spoken oven 
reminder in the example above. Similarly, 
an activity context recognition system can 
update semantic sensors in real time based 
on the “Show Me” system. Thus, if the 
user has shown the system what activities 
constitute “preparinga meal,” then the 
“preparing a meal” semantic sensor 
wouldbe set to “true” when these events 
occur. 

VI. PROPOSED SYSTEM 

 
Fig. 1: Proposed system 

The above figure (1) shows the 
architecture of proposed system. Basically, 
Robot is an ideal tool which is used in coal 
mine disaster. These robot have different 
characters compared to other 
robots.Devices used in this system are fire 
sensor,Object Detection sensor, Bluetooth, 
crystal oscillator, ARM, LCD display, 
speaker and motor. Firstly oscillator will 
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oppose the error signals and transmits the 
pure signals into the system. Power supply 
gives sufficient power to operate the 
system. As we know that ARM processor 
is one of the family of CPU. ARM 
processor can operate at a higher speed, 

performing more millions of instructions 
per second. From LCD display we can 
observe the output.  

Electrical motor is also known as AC 
motoror DC motor. A motor converts its 
mechanism from electrical energy to 
mechanical energy. Next one is 
Bluetoothtechnology which is widely used 
in a telecommunications. Bluetooth 
technology describes how to communicate 
the devices with each other.But in this 
Bluetooth technology, the data 
transmission is very small compared to 
other technologies. The Fire sensor is 

device which protect against from fire. In 
this we are using IR sensor which detects 
the fire to a particular range. Liquid crystal 
display is a device which is used in 
embedded system. LCD display consists of 
high flexibility and thin visual display.   

VII. RESULTS 

 
Fig. 2: OUTPUT-1 

 
Fig. 3: OUTPUT-2 

 

Here firstly, a power supply is given and 

then system gets operated. Now the object 
detection sensor will oppose the objects 
present in the air. Now the signal will 
detects the location and send it to ARM 
processor.  After this entire process the 
operation is performed according to the 
given system and output is displayed in 
LCD.So the delay is reduced by using this 
system compared to exist one.  

VIII. CONCLUSION 
The proposed system provides human 
safety in hazardous environments like coal 
mine. Basically, it is implemented in real 
time applications by using components 
with better range and efficiency.  
Underground mine disaster environments 
are saturated with water, dust, dirt and 
explosive gases. The resistance of this 
environment requiresrepair and extension 
to guarantee internal components are not 
damaged and explosion proofing is 
assured. At last this system will enables 
the robot to run in rugged environment to 
overcome the problems of armed robots.  
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