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Abstract 

Over the past ten years, the robotics sector 
has added millions of jobs, driven mostly 
by the electric vehicle and consumer 
electronics industries. By 2020, the 
robotics sector is expected to reach $100 
billion in revenue, matching the size of the 
tourist sector. For instance, the market for 
rehabilitation robots increased tenfold 
between 2010 and 2016 as a result of 
developments in wearable robotics, active 
prostheses, exoskeletons, and rehab/therapy 
robots. In summary, robotics will play a 
crucial role in many applications over the 
next ten years, and when combined with 
artificial intelligence (AI), robots will be 
able to execute complicated tasks and pick 
up knowledge from people, which will lead 
to the rise of intelligent automation. As a 
result, we attempt to illustrate in this work 
the direction and application domains of 
such a significant sector of future markets, 
and scientific research. 

Introduction 

 

The goal of robotics research over the past 
45 years has been to address the 
technological requirements of applied 
robotics. The sophistication and 
development of application domains have 
shaped study issues in the robotics sector. 
The needs of humans have shaped this 
evolution. Industrial robots were 
introduced into factories during the early 
1960s industrial revolution to relieve 
human operators of dangerous and 
hazardous work. More flexibility and 
intelligence in industrial robots were 
needed as a result of the subsequent 

integration of these machines into various 
kinds of production processes. 
The field of robotics combines science, 
engineering, and technology to create 
devices, or robots, that mimic or replace 
human behavior. Robots are perfect for 
sectors like manufacturing because they are 
more accurate and efficient than humans at 
basic, repetitive jobs. Nonetheless, the 
integration of artificial intelligence with 
robotics has enabled robots to manage 
progressively intricate scenarios across 
multiple sectors. 
 
What Constitutes a Robot? 
 
A robot is an automated device that may be 
programmed to do a task; the term robotics 
refers to the field of study concerned with 
creating robots and automation. Every 
robot is autonomous to varying degrees. 
These tiers go from totally autonomous 
bots that execute tasks without the 
intervention of humans to human-
controlled bots that execute tasks.  
 
The word "robot" comes from the Czech 
word robot, which meaning "forced 
labour," according to etymology. The term 
initially arose in the 1920 drama R.U.R., 
referring to the characters' lack of 
imagination as mass-produced labourers. 
 
Robotics Features  
 
Mechanical Establishment  
A robot's mechanical component enables it 
accomplish tasks in the environment it was 
intended for. The Mars 2020 Rover, for 
instance, has wheels made of titanium 
tubing that are independently motorized to 
assist it grip the rough terrain of the red 
planet.  
 
Electrical Parts  
Electrical parts are required by robots in 
order to power and operate their gear. 
Basically, most robots require an electric 
current to function—a battery, for instance. 
 
Programmed Software  
Robots are at least somewhat computer 
programmed. A robot would be nothing 
more than another piece of basic machinery 
without a set of instructions from a set of 
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codes. A robot can be made to know when 
and how to do a task by programming it. 
 
What Constitutes a Robot's Major Parts?  
 
Management Framework 
 
All of the parts that comprise a robot's 
control system, sometimes known as its 
central processing unit, are included in 
computation. Similar to how the human 
brain transmits signals throughout the 
body, control systems are configured to 
teach a robot how to use its specialized 
components in order to perform a task. 
These robotic operations might include 
everything from assembly line packing to 
minimally invasive surgery. 
 
Senses 
 
Robots can interact with their environment 
by using sensors to send electrical impulses 
that act as stimuli. The controller then 
processes these signals to make the robot 
do what it does. Robots frequently have 
sensors such as microphones that act as 
ears, photo resistors that respond to light, 
and video cameras that serve as eyes. With 
the help of these sensors, the robot is able 
to perceive its environment, calculate the 
best course of action given the 
circumstances at hand, and communicate 
commands to the other parts from the 
controller. 
 
Activators 
 
A gadget can only be classified as a robot if 
its body or frame is moveable. The parts 
that are in charge of this movement called 
actuators. These parts consist of motors 
that work together to accomplish the 
movement required finishing the given task 
after receiving signals from the control 
system. Actuators are generally powered by 
compressed air (pneumatic actuators) or oil 
(hydraulic actuators). They can be built of 
several materials, including metal and 
elastic, and they are available in a number 
of configurations to better serve their 
specific purposes. 
 
Energy Source 
 
Robots require power to function, much as 

the human body needs nourishment. 
Robots that are stationary, like those seen 
in factories, can sometimes be powered by 
an internal battery, but they also sometimes 
run on AC power from a wall outlet. 
Because lead-acid batteries are safe and 
have a long shelf life, most robots use 
them; others, however, may use the more 
compact, but more expensive, silver-
cadmium type. When constructing the 
power supply for a robot, safety, weight, 
replace ability, and lifespan are all crucial 
variables to take into account.  
 
Future robotic advancement may also make 
use of nuclear power, flywheel energy 
storage, solar power, hydraulic power, 
compressed gas power, flywheel energy 
storage, and organic waste digested an 
aerobically. 
 
End Effectors/Final Effectors 
 
Final Effectors  
The actual, usually external parts that 
enable robots to complete their tasks are 
called end effectors. Industrial robots 
frequently use interchangeable tools, such 
as drills and paint sprayers; surgical robots 
may be outfitted with scalpels; and other 
types of robots may be designed with hands 
or gripping claws to do a variety of jobs, 
including packaging, bomb dispersal, 
delivery, and much more. 
 
Robots Functions 

 
Certain robots are built with 
preprogrammed functions; these robots 
work in a controlled environment, 
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performing repetitive, uncomplicated jobs, 
similar to a mechanical arm on an assembly 
line for cars. 
 
Some robots are autonomous; they do tasks 
in open spaces without the assistance of 
human operators. They employ sensors to 
sense their surroundings in order to 
function, and then they use decision-
making structures—typically computers—
to determine the best course of action based 
on their mission and data. 
 
Wireless networks can also be used by 
robots to allow remote human control from 
a safe distance. These teleported robots 
typically operate in harsh environmental 
conditions, including weather and 
geography. Teleported robots include 
drones that are used to find landmines on a 
battlefield and human-controlled 
submarines that were employed to repair 
undersea pipe breaches during the BP oil 
disaster. 

Types of Robotics 

 

Human-like Robots 
 
Robots that replicate or appear like humans 
are known as humanoid robots. These 
robots typically carry out actions that 
humans would do, such as running, 
jumping, and carrying goods. Occasionally, 
they are even made to resemble humans, 
down to having human faces and 
expressions. The Sophia robot from 
Hanson Robotics and Atlas from Boston 
Dynamics are two of the most well-known 
examples of humanoid robots. 

 
Cabots 
 
Collaborative robots, or cobots, are 
machines made to operate with people. 
These robots put safety first by slowing 
down their motions, stopping when they 
encounter obstacles, and utilizing sensors 
to stay aware of their surroundings. 
Usually, cobots carry out easy jobs, freeing 
up humans to handle more difficult duties.  
 
Workplace Robots 
 
Processes in production settings, such as 
factories and warehouses, are automated by 
industrial robots. These robots, which have 
at least one robotic arm, are designed to 
move quickly and precisely while lifting 
large objects. Industrial robots are therefore 
frequently used in assembly lines to 
increase output. 
 
Robots for Medicine  

 
Medical robots promote human physical 
and mental health and help healthcare 
workers in a variety of settings. These 
robots can move precisely, explore medical 
facilities, and communicate with people 
thanks to AI and sensors. Certain medical 
robots can even hold conversations with 
individuals, promoting social and 
emotional development in people.  
 
Robots for Agriculture  

 
By handling labor-intensive and repetitive 
chores, agricultural robots help farmers 
make better use of their time and energy. 
These robots are also used in greenhouses, 
where they assist with harvesting and keep 
an eye on crops. There are many different 
types of agricultural robots, from self-
governing tractors to drones that gather 
data for farmers to evaluate. 

 
Small-scale robotics 
 
The study and creation of tiny robots is 
known as micro robotics. Micro robots are 
typically no larger than a millimeter, 
though their size might vary depending on 
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the circumstance. Micro robotics is often 
used by biotech researchers to track and 
treat illnesses in an effort to develop more 
specialized treatments and better diagnostic 
instruments. 
 
Enhancing Robots 
 
Virtual reality (VR) robots, also referred to 
as augmentation robots, can either replace 
or augment human abilities that may have 
been lost. Science fiction could soon 
become reality in the realm of robotics for 
human enhancement, as machines with the 
capacity to increase human strength and 
speed could completely redefine what it 
means to be human. 
Robotic exoskeletons that are used to lift 
large weights and prosthetic limbs are two 
instances of modern augmenting robots. 
 
Software Bots: 
Also known as "bots," software bots are 
computer programmers that operate on 
their own. In a technical sense, they are not 
robots. A chat bot, a computer programmed 
that mimics online and phone 
conversations, is one typical use for 
software robots and is frequently utilized in 
customer service settings. Chat bots can be 
more sophisticated digital assistants that 
learn from user data, or they might be 
simpler services that respond to queries 
automatically.  
 
Robotics Applications 
 
Robotics was initially a huge help to 
businesses and is now a standard 
technology for an increasing range of 
industries. 
 
Manufacturing  
 
Industrial robots are capable of welding, 
sorting, painting, and assembling goods. In 
a factory or warehouse, they might even be 
utilized to repair and maintain other 
machinery.  
 
Healthcare  
 
Medical robots carry out surgery, deliver 
medical supplies, and provide 
psychological support to patients 
undergoing rehabilitation.  

 
 
Companionship  
 
Social robots can help individuals with 
dementia and serve as a therapeutic aid for 
kids with learning impairments. They can 
also be used for business purposes, such as 
carrying goods around warehouses and 
offering direct customer service in hotels.  
 
It's possible that customers are most 
familiar with Roomba and other robot 
vacuums. Other home robots, on the other 
hand, include lawn-mowing robots and 
personal robot assistants that may assist 
with household duties, play music, and 
interact with children. 
 
Pros and Cons of Robotics 
 

 
 
Robotics comes with a number of benefits 
and drawbacks. 

Pros of Robotics 

 Increased accuracy. Robots 
can perform movements and 
actions with greater precision 
and accuracy than humans. 

 Enhanced 
productivity. Robots can 
work at a faster pace than 
humans and don’t get tired, 
leading to more consistent and 
higher-volume production. 

 Improved safety. Robots can 
take on tasks and operate in 
environments unsafe for 
humans, protecting workers 
from injuries. 

 Rapid innovation. Many 
robots are equipped with 
sensors and cameras that 
collect data, so teams can 
quickly refine processes. 
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 Greater cost-
efficiency. Gains in 
productivity may make robots 
a more cost-efficient option 
for businesses compared to 
hiring more human workers. 

 

Cons of Robotics 

 Job losses. Robotic process 
automation may put human 
employees out of work, especially 
those who don’t have the skills to 
adapt to a changing workplace. 

 Limited creativity. Robots may 
not react well to unexpected 
situations since they don’t have 
the same problem-solving skills as 
humans. 

 Data security risks. Robots can 
be hit with cyber-attacks, 
potentially exposing large 
amounts of data if they’re 
connected to the Internet of 
Things. 

 Maintenance costs. Robots can 
be expensive to repair and 
maintain, and faulty equipment 
can lead to disruptions in 
production and revenue losses. 

 Environmental waste. Extracting 
raw materials to build robots and having 
to discard disposable parts can lead to 
more environmental waste and pollution. 

FUTURE OF ROBOTICS 
 
Robotics' Future 
 
The future of robotics is significantly 
impacted by the development of AI. AI and 
robots can be used in factories to create 
digital twins and design simulations that 
will help businesses optimize their 
workflows. Additionally, advanced AI 
increases the autonomy of robots. Drones, 
for instance, might deliver packages to 
clients without the need for human 
assistance. Furthermore, Chat GPT and 
other generative AI tools could be installed 
on robots, enabling more sophisticated 
human-robot dialogues. 
Robots' appearances have changed along 

with their level of intelligence. Humanoid 
robots are made to look good and interact 
with people in a variety of contexts. They 
can also carry goods, navigate places, and 
sense and react to emotions. 
 
With these shapes and capabilities, robots 
have the potential to significantly impact a 
variety of industries, including 
manufacturing, shipping, healthcare, and 
customer service. 
 
Although worries about job losses from 
automation have increased as robotics has 
become more widespread, robots could 
only alter the nature of human work. It's 
possible that humans will work in tandem 
with robots, delegating repetitive duties to 
the robots while they concentrate on more 
complex issues. Either way, as robotics 
advances alongside other technologies like 
artificial intelligence and deep learning, 
humans will have to adjust to their 
existence. 
 
Conclusion 
Robotics research and applications have 
literally taken off in the last 20 years. It has 
permeated practically every market now in 
existence as well as people's imaginations, 
to the point where we can observe robotics 
news every day on the one hand and 
robotics poised to take a market share of 
$100 billion on the other. We attempted to 
compile and analyze the most lucrative and 
promising branches in this paper, along 
with suggestions for where to search for 
uncharted territory. In this environment, 
automation in the industries seems to be 
leading the way, but a number of 
applications are beginning to develop or are 
already solidifying and will likely play a 
significant part in robotics research and 
manufacturing. They include, but are not 
limited to, entertainment, healthcare, 
surgery, housekeeping, and autonomous 
cars. We also highlighted certain fields—
like humanoids—seem to be losing favor 
with consumers and researchers and which 
are gaining traction, such alternatively 
powered robotics. We think that our 
analysis can offer a more comprehensive 
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perspective on the field of robotics and 
how to approach it going forward. 
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