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Abstract
An overview of the ways in which artificial intelligence and robots interact dynamically and affect organizational
and economic dynamics. Artificial intelligence (Al) in robotics aims to improve automation by building an
intelligent environment. Robots are taught using computer vision, reinforcement learning, and intelligent
programming to perform tasks in dynamic environments and make decisions that are comparable to those of
humans. We examine the emerging fields of economics and management research that are exploring the complex
effects of these cutting-edge technologies. We offer insight into the effects of automation, robotics, and artificial
intelligence on business strategy and organizational design by utilizing a variety of study methodologies.

Organizational and strategy researchers should pay more attention to and participate in these areas and outline

promising avenues for future research endeavours.
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1.

INTRODUCTION

Artificial intelligence is the term used to describe
machine  processes that would require
intelligence if performed by a human. So the
concept of "artificial intelligence” entails “the
study of intelligent behaviour in problem-solving
and the development of intelligent computer
systems."

There are two types of artificial intelligence:

» Weak Artificial Intelligence: an intelligence-
impersonating computer that is primarily used as
a cognitive research tool.

 High Artificial Intelligence: Intelligent, self-
learning operations comprise the computer's
functioning. Computers may "understand" and
be able to optimize their own behaviour based on

prior behaviour and experience if given the right
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software and programming. Among other things,
this involves automatically networking with
additional machines, which has a big scaling
impact.

Robotics is a branch of engineering that involves
the conception, design, manufacture and
operation of robots. This field overlaps with
electronics artificial

computer  science,

intelligence,  nanotechnology, and  bio-
engineering [1]. Robotics is the field of
knowledge and techniques that permit the
construction of robots. Artificial intelligence
(Al) and robotics have emerged as revolutionary
technologies with the potential to transform
various aspects of society and the economy. By
integrating Al into robotics, machines can now

autonomously perceive, reason, and act in
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complex environments, leading to the
development of advanced robotic systems in
industries such as manufacturing, healthcare, and
logistics. Moreover, the intersection of Al and
robotics has opened up new possibilities in fields
such as human-robot interaction, social robotics,
and cognitive robotics. As a result, there has been
a growing body of research investigating the
latest advancements, challenges, and potential
applications of Al in robotics. In this review
paper, our goal is to provide an overview of the
current state of Al in robotics, highlighting
research trends, technical approaches, and real-
world use cases, while also addressing ethical,
social, and economic implications of this rapidly
evolving field. Through this review, we aim to
contribute to the understanding of the current
landscape and future prospects of Al in robotics,
shedding light on the opportunities and
challenges associated with this cutting-edge
technology.

LITERATURE REVIEW

The possible advancement of artificial
intelligence  (Al) has the potential to
revolutionize the field of robotics. The
application of artificial intelligence (Al)
techniques to robotic systems has garnered
increasing attention as a means of enabling
autonomous  operation and  environment
adaptation. Machine learning techniques,
including  supervised, unsupervised, and
reinforcement learning, have been widely
applied in robotics to enable robots to learn from
data and form opinions based on patterns and
experiences [2]. Robots can now perceive and
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understand their surroundings because to
developments in computer vision, a branch of
artificial intelligence. This has significantly
enhanced robotic perception. Furthermore, the
use of natural language processing (NLP) [7] has
made it possible for humans and robots to
communicate by enabling robots to understand
and produce human language. NLP techniques
have been applied in various robotic
applications, such as personal assistance robots,
service robots, and social robots, to improve their
ability to interact with humans in a more intuitive
and natural manner. [8] Deep learning, which
involves training artificial neural networks with
large amounts of data, has demonstrated
remarkable performance in many robotics tasks,
including object recognition, speech recognition,
and motion planning. Reinforcement learning, a
type of machine learning, has also been used to
train robots to learn optimal decision-making
policies through trial-and-error interactions with
their environments. Apart from technical
advancements, ethical considerations
surrounding the use of Al in robotics have gained
significant attention. Ethical issues, such as
safety, transparency, accountability, and bias in
decision-making, need to be addressed to ensure
responsible and ethical deployment of Al-
powered robots in various domains. Despite the
rapid progress in Al for robotics, challenges
remain, including the limitations of Al
algorithms in handling uncertain and dynamic
environments, as well as issues related to safety,
robustness, and interpretability. Moreover, the

social and economic impacts of widespread
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adoption of Al in robotics, including the
potential impact on employment and societal
norms, need to be carefully considered.
Nevertheless, the potential applications of Al in
robotics are vast and diverse, with the integration
of Al and robotics expected to continue
advancing and shaping the future of automation,
creating new opportunities and challenges for
researchers, engineers, policymakers, and

society as a whole.

. APPLICATIONS

I. Health Care

Intelligent robots in the medical profession speed
up surgery and enhance patient outcomes.
Artificial intelligence (Al) robots perform a
variety of tasks on hospital property, such as
providing  patient  support,  distributing
equipment, and performing surgical procedures.
In 2019, the Robert Wood Johnson University
Hospital invested in a Tru-D project. The
hospital grounds are explored and all defined
areas are sanitized by the autonomous robot Tru-
D. It emits a regulated amount of UV light
throughout whole rooms, protecting patients and
medical staff from harmful  microbes.
Additionally, Al robots can do a variety of
additional administrative tasks. The Moxi from
Diligent Robotics assists medical personnel with
tasks that do not involve patient care. Doctors
can focus on more urgent issues by having the
robot deliver surgical instruments, test samples,
medications, etc. Additionally, Al robots can
help patients’ by monitoring vitals, delivering

medication, and tending to their needs. Futronics
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has developed an Al ecosystem for the
healthcare industry that handles patient
monitoring and care. Being a cloud-based
platform, they collect and analyse patient vitals
24/7 and decide on a course of action for the best
patient outcomes. Their robots also help patients
with tasks like walk training, transportation, and
meal delivery. Surgical robots are becoming
frontier technology. For example, the Mako
robot from Stryker is a surgical assistant that
helps surgeons in hip and knee replacement. It
combines 3D imagining, smart robotic arms, and
real-time data collection to reconstruct the bone
structure and highlight areas of interest.

Il. Agriculture

Modern technologies are employed by the
agriculture sector to increase crop yields and
streamline operations. Al in agriculture helps
farmers understand the weather, applies water
and fertilizer, and determines when to harvest.
Furthermore, farmers can utilize robots to
automate manual labour, boosting output and
saving time. Aligned with UN goals and the
global focus on sustainability, the agricultural
community's gradual shift to robots and artificial
intelligence (Al) holds significant potential for
success within the broader context of sustainable
development.

I1l. Manufacturing Production

Robots have been used in the manufacturing
industry for a long time. They finish tasks like
welding, packing, shipping, and assembly fast
and accurately. Intelligent robots that can react

dynamically and evaluate scenarios in real time
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have been made possible by advances in artificial
intelligence (Al) in manufacturing [6].
IV. Damage prevention and quick maintenance
Robots fitted with computer vision technology
search for faults or problems in industry and
infrastructure. After assessing the damage, the
robots quickly alert the relevant authorities so
they can take the necessary measures. Abyss
Solutions is an engineering firm that offers
services for assessing land, sea, and aviation
infrastructure. To guarantee maximum accuracy,
Abyss Solutions uses enormous datasets to train
its models. Without the right resources,
annotation can be challenging. Abyss Solutions
has used the image annotation tool in V7 to label
more than two terabytes of data. These days,
quality control is an essential use of Al robots in
manufacturing [6].
V. Transportation
The use of Al in transportation that has generated
the most discussion is self-driving cars. They
employ sensor readings and computer vision to
move about. Cruise is developing Al and
robotics to build self-driving cars. The company
tracks items, visualizes them, and feeds data to
the car's processing engine using WebViz. It
also creates a three-dimensional map of its
surroundings using 360-degree cameras. Cruise
safe

has begun providing a driverless,

experience in Austin, Phoenix, and San
Francisco. However, driving entails more than
just being aware of potential obstacles. Al must
possess the same knowledge and expertise as a
skilled driver in order to navigate complicated

environments. Observant Automata takes a
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4.

distinct tack when it comes to autonomous
driving by watching pedestrian behaviour. Most
Al models approach everything in their vision
as static objects and learn to navigate according
to their real-time position. Perceptive Automata
teach Al about pedestrian behaviour to predict
their movements and make intelligent driving-
related decisions like a human would. This
makes autonomous vehicles significantly safer
for crowded locations [6].

ROBOTICS ALGORITHMS USED
Reinforcement Learning (RL): Reinforcement
learning (RL) is very beneficial to robots since it
enables them to learn from errors, adjust to
changing circumstances, and make decisions
quickly. But RL can require a lot of processing
power and have slow convergence rates. Robots
benefit greatly from reinforcement learning (RL)
because it allows robots to learn from mistakes,
adapt to changing situations, and make decisions
instantly. However, RL may have sluggish
convergence rates and need a lot of processing
resources [10].

Supervised Learning: Supervised learning is a
machine learning technique where inputs and
outputs are connected to enable an agent to learn
from labelled data. Robotics uses supervised
learning extensively to perform tasks like
mapping, localization, and object recognition.
When trained on large labelled datasets, it can
achieve high accuracy and is regarded as
relatively simple to deploy. However, the
quantity and quality of available labelled data
might constrain supervised learning and make it

difficult for it to generalize to new, unseen data.
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In robotics, supervised learning is often utilized
for tasks such as object recognition, localization,
and mapping. It is considered relatively
straightforward to implement and can achieve
high accuracy when trained on large labelled
datasets. However, supervised learning may face
challenges in generalizing to new, unseen data
and can be constrained by the quality and
quantity of available labelled data [10].

Computer Vision: Robots are able to recognize
and comprehend visual information from their
environment.  Techniques like  semantic
segmentation, object detection, and image
recognition are frequently used to improve visual
perception. However, because of their
computational ~ needs, computer  vision
algorithms frequently need a large amount of
memory and computing power. Semantic
segmentation, object detection, and image
recognition are often employed techniques that
facilitate visual perception. Nevertheless,
computer vision algorithms often require a
significant amount of memory and processing
capacity due to their computational demands [4].
Simultaneous  Localization and Mapping
(SLAM): Robotics uses this technique a lot for
navigation and mapping purposes. It allows
robots to simultaneously map their surroundings
and track their own position inside the
environment. For assignments such as self-
navigating and exploration, SLAM is essential.
For precise mapping and localization, it can
require complex sensor configurations and be
computationally taxing. It allows robots to

construct maps of their surroundings while
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concurrently tracking their own position within
that environment. SLAM is crucial for tasks like
autonomous  navigation and  exploration.
However, it can be computationally demanding
and may necessitate sophisticated sensor setups
for accurate mapping and localization [10].
Evolutionary  Algorithms: Driven by the
principles of natural selection, these algorithms
find applications in robotics for a variety of tasks
such as motion planning, optimization, and
parameter tuning. They are particularly helpful
when there is a complex and poorly defined
solution space. The ability of evolutionary
algorithms  to handle multi-objective
optimization and their robustness in chaotic
environments are well known. Still, it may take
several evaluations before they agree on a
practical solution. They are especially useful in
situations where the solution space is complex
and poorly defined. Evolutionary algorithms are
renowned for their capacity to manage multi-
objective optimization and their resilience in
chaotic situations. Nevertheless, it can take a lot
of assessments for them to converge on a
workable answer [10].

Deep Learning: In robotics, tasks requiring
vision, control, and planning are commonly
performed  using  Convolutional ~ Neural
Networks (CNNs), a sort of deep learning
algorithm. CNNs' exceptional performance in
domains like image and audio recognition makes
them valuable for tasks like object detection,
grasping, and manipulation. On the other hand,
deep learning techniques can be computationally
taxing and often need a lot of labelled training
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data. CNNs are useful for tasks like object
detection, grasping, and manipulation because of
their remarkable performance in fields like
image and audio recognition. Deep learning
methods, however, can be computationally
demanding and frequently require large amounts

of labelled data for training [8].

5. ETHICAL CHALLENGES AND
COUNTERMEASURES OF DEVELOPING
ADVANCED ARTIFICIAL

INTELLIGENCE AND ROBOTS

e The moral questions that Al and robotics
in society raise can be answered in two
very important ways. The masterminds
of these systems must first be wary of
latent ethical dilemmas and adopt
precautions to prevent misuse while
permitting a fatal analysis of algorithms
and systems. Second, when autonomous
systems develop, they ought to be
capable of making moral choices that
reduce the likelihood of unfavourable
outcomes [9].

e The wusage of several independent
systems in concert might magnify the
effects of inaccurate opinions formed in
the absence of human involvement,
underscoring the necessity of strong
control mechanisms and connections
amongst decision systems.

e Anacademic script that is described in Wallach
and Allen's book "Mortal Machines"
demonstrates the unintended repercussions of
robotic trading systems that are unethical and

that drive up the price of oil paintings. As a

P age | 1-7 (Special Issue 2024 Volume 1 Issue 1)

result, automated systems move to
polluting coal-fired power plants, ca
pandemonium at airfields and

unfavourable  outcomes during p

more
using
other

ower

shortages. This emphasizes how important it is

to give Al systems the ability to make mg
grounded decisions. These systems can a
the ethical defences of their actions, incly
following the law and taking into acq
moral conundrums presented by various ar
or philosophical viewpoints [9].

e One major worry is the difficulty of
automating moral judgments, which is
comparable to the trade-off between
girding  climbers and  protecting
passengers in a separate vehicle. To
ensure social adequacy, masterminds
must work to create mechanisms that
avoid serious unfavourable events and
obtain nonsupervisory approval.
However, this can be intricate and
necessitates giving considerable thought
to implicitly changeable behaviours that
might occur in real-world scripts. Similar
moral dilemmas have prevented
independent vehicles from being given
up.

6. CONCLUSION

Industrial-grade robots and artificial
intelligence (Al) have been used to automate
several sectors through the use of Al in robotics.
Al has completely changed these sectors by
transferring labour-intensive, complicated, and
resource-intensive jobs to robots that can

perform these tasks accurately and for extended
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periods of time. Although robotics and Al have
the potential to completely change civilization,
they also pose ethical problems. These include
worries about abuse, independence, prejudices,
openness, and the effects on the workplace and
interpersonal relationships. In order to tackle
these obstacles, it is imperative to incorporate
ethical considerations into the design process.
This involves recognizing and minimizing
biases, guaranteeing transparency and human
supervision, and advancing machine ethics that
are consistent with human principles. We can
leverage the advantages of robots and artificial
intelligence for the good of society by
emphasizing moral decision-making and
responsible behaviour. To sum up, various
algorithms employed in Al for robotics come
with their own strengths and limitations. The
selection of the appropriate algorithm depends
on the task requirements, data availability,
computational resources, and desired autonomy

level for the robot.
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