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FOREWORD

The field of Artificial Intelligence (AI) is leading a revolution that is changing how we work,
live,  and  engage  with  the  world.  What  was  formerly  the  domain  of  science  fiction  has
permeated every aspect of our daily lives, impacting industries as varied as entertainment,
healthcare, education, and transportation. “Artificial Intelligence: Unleashing the Future” is a
compelling example of this revolutionary period, providing a forward-thinking perspective on
the seemingly endless potential of AI.

This  book  explores  the  quickly  changing  field  of  artificial  intelligence,  following  its
development  from  theoretical  underpinnings  to  its  current  function  as  an  innovation
accelerator. It tackles important issues about how AI systems learn, make choices, and help
address  global  issues  including  illness  prevention,  cyber  security,  and  fair  resource
distribution.  From  revolutionizing  healthcare  and  education  to  powering  smart  cities  and
sustainable agriculture, the reach of AI knows no bounds.

Whether you are a student, a professional, or simply a curious mind, this book offers insights
that will deepen your understanding of AI and its potential to redefine our world. Let it be
your  guide  as  you  explore  a  future  where  intelligence—both  human  and  artificial—joins
forces to shape a better, more inclusive world.

Pradeepta Kumar Sarangi
Department of Computer Science and Engineering

Chitkara University, Himachal Pradesh, India
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PREFACE

The human tale is one of the unrelenting inquiries and discoveries. As we approach the dawn
of a new age, Artificial Intelligence (AI) presents itself as a creation unlike anything before.
This  book  is  an  invitation  to  explore  this  amazing  world,  where  robots  are  discovering,
adjusting, and changing at a rate never seen before. AI was mostly found in science fiction for
many  years  when  it  was  used  to  create  sentient  robots  and  self-aware  machines.  The  last
several years have seen a rapid advancement in AI technology that has permanently changed
the environment, even though the reality is still developing. Applications of AI are quickly
encroaching on every aspect of our livese, from self-driving automobiles to facial recognition
software. But these are only the beginnings; AI has far more potential. We are on the cusp of
a revolution that will drastically alter the way we live, work, and engage with the world.

This  book  titled  “Artificial  Intelligence:  Unleashing  the  Future”  goes  beyond  being  a
technical guide. It serves as a bridge, guiding you from the limits of artificial intelligence to
the reaches of possibilities. The fundamental ideas of deep learning, artificial neural networks,
and machine learning—the three main technologies behind contemporary AI systems—will
be  covered  in  detail.  Our  investigation,  however,  extends  beyond  the  algorithms.  The
evolution of AI will be examined, starting from the earliest days of digital technology and
ending in the state-of-the-art research facilities that will shape the field's future.

This book is primarily concerned with recent developments in artificial intelligence (AI), how
AI can be applied in many fields,  and how using AI computations and models might alter
these fields. AI presents fresh strategies for handling challenging issues. It is noteworthy to
see that  new models  and theories  undergo a major  change due to artificial  intelligence.  In
terms  of  tools  and  approaches,  advances  in  instrument  technology  have  resulted  in
considerable change. Consequently, it has had and will continue to have an equally significant
influence on the production and manufacturing sectors through the development of industries.

The main goal of this book is to provide an introduction to the field of artificial intelligence,
its systems and architectures, and how this may be used to solve real world problems. The
book is mainly intended for students, and researchers of various fields who are interested in
artificial intelligence. The structure of this book is organized in five different chapters. We
sincerely hope that businesses and developers will find its use in the industry intriguing.

Madhu Bala
Computer Science and Engineering Department

Lovely Professional University
Punjab, India

&

Ritika Sharma
Computer Science and Engineering Department

Maharaja Agrasen University
Himachal Pradesh, India
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CHAPTER 1

The Rise of Artificial Intelligence

Abstract:  The human brain  is  one  of  the  most  important  organs  that  help  us  think,
learn  new  things,  and  remember  what  we  have  seen.  With  the  advancements  in
technologies, artificial intelligence (AI) came into the picture which is nothing but the
simulation of the human brain. The current chapter will throw light on the evolution,
technologies, and transformative changes of AI in various sectors. Beginning with the
historical background, it traces the journey of AI from its early stages to the advanced
machine learning and deep learning models in the present. This knowledge is important
for  those  who  are  seeking  relevant  skills  and  stay  updated  in  a  competitive
environment.  It  is  believed that  a more well-informed person can engage himself  in
meaningful discussions, contributing to the democratic shaping of its future. Knowing
the history of AI is important to have a clear understanding that where it is now and
where it may go in the future.

Keywords:  Machine  learning,  Neurons,  Neural  networks,  Simulation,
Transformers.

1. INTRODUCTION

1.1. Historical Background

The  human  brain  consists  of  86  billion  neurons  interconnected  by  trillions  of
synapses.  This  network  enables  the  human  brain  to  perform  and  process  vast
amounts of tasks. It is an extremely powerful organ that has finite speed, memory,
and ability to work 24x7 without any fatigue. However, these cognitive functions
have certain limitations like limited working memory and susceptibility to mental
health conditions. Due to this, AI is required to augment human intelligence and
address these challenges. It involves the development of various algorithms and
software  that  enable  computer  systems  to  perform  tasks  like  problem-solving,
experience-based  learning,  pattern  recognition,  etc  that  would  require  human
intelligence. In the current scenario, AI has made significant changes in various
fields [1, 2]. AI systems are useful tools in a variety of applications, from self-
driving cars and virtual assistants [3] to healthcare diagnostics [4] and financial
analysis,  because they  are built  to analyse  data, adapt  to new  information, and

Madhu Bala & Ritika Sharma
All rights reserved-© 2025 Bentham Science Publishers
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complete tasks autonomously. The relationship between AI and the human brain
is  a  fascinating  subject  that  bridges  the  gap  between  neuroscience,  computer
science, and cognitive psychology. By exploring how AI mimics the human brain
or  neural  processes,  it  would  be  easier  to  know  the  potentials  of  human  and
artificial  intelligence.

Artificial intelligence is a much older technology than anyone would imagine. AI
started  to  evolve  in  the  early  1900s  when  different  scientists  began  to  ask
questions  like:  can  an  artificial  brain  be  created?  The  history  of  AI  can  be
explained in various phases (shown in Fig. 1) which is a very interesting story to
know how AI evolved from its birth to till date.

Fig. (1).  Evolution of artificial intelligence.

1.1.1. Groundwork of AI (1943-50)

In 1950, Alan Turing, an English mathematician, and computer scientist gave the
concept  of  the  “Turing  test”,  which  formed  the  basis  for  AI.  John  McCarthy,
known  as  the  father  of  AI  held  a  workshop  in  1955  at  Dartmouth  where  he

Early 1900s
•Groundwork of AI

1950-1956

•Birth of AI
•John McCarthy used the word for the first time

1957-1979

•rapid growth and maturity of AI
•1st anthropomorphic robot built in Japan
•First AI winter

1980-1993

•Deep learning techniques became popular
•Second AI Winter

1993-Present
•Most recent developments of AI
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introduced the word “Artificial Intelligence” for the very first time, and from then,
this word came into popular usage by the people.

1.1.2. Maturation and Birth of AI (1950-56)

AI  matured  during  the  years  1957-1979.  Arthur  Samuel  introduced  the  term
machine  learning  in  1952 during  his  speech  that  how machines  can  play  chess
better than humans whereas in 1955 Simon and Allen Newell developed the first
AI-based program that was designed for the proofs of mathematical theorems. In a
conference,  John  McCarthy  introduced  AI  as  an  academic  coin  and  also
developed  LISP  as  the  first  programming  language  for  AI  research  in  1958.

1.1.3. Golden Age of AI (1957-79)

In  1966,  a  chatbot  was  developed that  was  able  to  converse  with  humans.  The
American Association of Artificial Intelligence (AAAI) was also founded in 1979.
In the era of 1980s, the concept of deep learning came into the picture. The first
neural network named ‘Neocognitron’ was developed by Kunihiko Fukushima in
1979. This network was designed using multiple pooling and convolutional layers
to recognize visual patterns.

1.1.4. AI Winter (1979-1980)

The term AI winter was also introduced during these years. It refers to the tough
time period when there was a decrease in funding for research and interest in the
publicity  of  AI  was  also  decreased.  These  years  are  also  termed  the  ‘first  AI
Winter’. In 1980, AI wastrained again with the introduction of expert systems and
deep learning techniques. LISP machines were getting into use commercially and
a significant downturn was observed.

1.1.5. The Emergence Phase (1980-1993)

In 1985, the Bayesian network was introduced by Judea Pearls for causal analysis
of  statistical  methods.  Further,  in  1989,  Yan  LeCun  demonstrated
backpropagation  at  Bells  Lab.  It  was  the  first  practical  demonstration  where  a
convolutional  neural  network  was  combined  with  backpropagation  to  read  the
handwritten  characters.  Due  to  high  costs  and  not  getting  efficient  results,  the
government and other investors stopped giving funds to the researchers. The time
period between 1987 to 1993 was the second AI winter.

1.1.6. Intelligent Agents Phase (1993-till Present)

A significant forward leap was found in 1993 especially in the development of
intelligent  computer  programs.  AI  professionals  started  using  AI  to  perform
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CHAPTER 2

Investigating the Influence of Artificial Intelligence
with Deep Learning

Abstract:  Artificial  Intelligence  (AI)  and  Deep  Learning  (DL)  have  emerged  as
transformative technologies with the potential to revolutionize various domains. This
paper explores the fundamental concepts and advancements in AI and DL, highlighting
their  significance  in  solving  complex  problems  and  enhancing  computational
efficiency.  AI  aims  to  mimic  intelligent  behavior  by  enabling  machines  to  think,
observe, learn, and adapt, while DL, a subset of AI and machine learning, focuses on
algorithms  modeled  after  the  architecture  and  operation  of  neural  networks  in  the
human brain. The development of AI has been driven by the need to handle complex
problems  involving  uncertainty  and  vast  amounts  of  data,  with  techniques  such  as
machine learning, deep learning, and pattern recognition showing promise in structural
engineering applications. DL models, inspired by the composition and operations of the
human  brain,  excel  at  processing  large  datasets  to  uncover  intricate  patterns  and
insights. DL has become the most prominent technology within the fields of machine
learning,  AI,  data  science,  and  big  data  analytics  due  to  its  ability  to  learn  from
datasets.  The  performance  of  DL  algorithms  surpasses  that  of  traditional  machine
learning  techniques  as  the  amount  of  data  increases,  enabling  the  solution  of  more
complex  problems  even  with  unstructured,  diverse,  and  networked  data.  This  paper
emphasizes  the  importance  of  understanding  AI  and  DL  concepts  to  navigate  the
rapidly  evolving  technological  landscape  and  appreciate  their  implications  across
various  aspects  of  society.

Keywords:  Artificial  Intelligence,  Architecture,  CNN,  Deep  learning,  GAN,
Machine  learning,  RNN.

1. INTRODUCTION

Artificial Intelligence is the branch of computer science that has a strong impact
on  multidisciplinary  areas  such  as  mathematics,  linguistics,  philosophy,  and
psychology or cognitive science. Generating expert systems that can include or
display some intelligence is the main objective of artificial intelligence and it is
achieved  in  two  ways  either  by  adopting  methods  which  are  more  suited  for
computer  processing  or  by  modeling  how  people  perform  intelligent  requiring
tasks [1].
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AI,  which  promises  to  transform  industries,  improve  human  capacities,  and
influence the course of civilization, is at the front of contemporary technological
progress.  The  fundamental  goal  of  artificial  intelligence  (AI)  is  to  mimic
intelligent behaviour by giving machines the ability to think, observe, learn, and
adapt  in  ways  that  are  similar  to  those  of  humans.  Over  the  past  few  decades,
research  and  development  on  artificial  intelligence  (AI)  have  grown  rapidly.
Expert systems, natural language processing, speech recognition, computer vision,
robotics, and other fields have advanced tremendously, while there are still major
issues  that  need  to  be  resolved.  Among other  things,  the  current  success  of  AI
stems  from  the  creation  of  novel  system  designs  that  may  leverage  all  the
knowledge—including human expertise—available in a particular subject. Thus,
in order to enhance their performances, these knowledge-based systems consider
human expertise [2].  Artificial Intelligence (AI) facilitates machine knowledge,
human-machine  communication,  and  human-machine  interaction.  Machine
learning (ML) is an application of artificial intelligence that allows the systems to
automatically  learn  from  their  past  experiences  and  get  better  without  being
explicitly  programmed.  On  the  other  hand,  Deep  Learning  (DL)  learns  from
inputs such as pictures, text, and sound and responds accordingly (shown in Fig.
1).

Fig. (1).  The circle shows the spheres of Artificial Intelligence (AI), Machine Learning (ML), and Deep
Learning  (DL).  Machine  Learning  and  deep  learning  are  the  subsets  of  Artificial  Intelligence.  Machine
Learning (ML) automatically predicts the results from the given set of input data and Deep Learning (DL)
mimics the working of the human brain to incorporate such intelligence into the system.

Artificial 
intelligence

Machine 
Learning

Deep 
Learning
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The  necessity  to  handle  complicated  problems—especially  the  ones  involving
uncertainty  and  enormous  volumes  of  data—has  propelled  the  development  of
artificial  intelligence.  Artificial  Intelligence  (AI)  techniques  in  structural
engineering, including machine learning, deep learning, and pattern recognition,
have  shown promise  in  solving problems that  traditional  models  are  unable  to,
increasing computing efficiency and decreasing human labour [3].

1.1. Artificial Intelligence and Deep Learning

Artificial  Intelligence  (AI)  and  Deep  Learning  (DL)  have  gained  widespread
recognition over many years, capturing the attention of people and reshaping the
field  of  technology.  It  is  essentially  the  human  thoughts  generated  by  the
computers, with the aim of initializing cognitive functions like learning, problem-
solving and decision-making.

As Deep Learning (DL) is a subset of artificial intelligence and machine learning
that focus on algorithms that are modeled after the architecture and operation of
neural  networks  found  in  the  human  brain.  Gaining  an  understanding  of  ideas
generated by the human brain is essential for navigating the constantly changing
technology  landscape  and  appreciating  the  ramifications  for  many  facets  of
society.  It  has  become  a  paradigm  shift,  taking  the  discipline  to  previously
unheard-of  heights.  Deep  Learning  (DL)  models,  which  have  their  roots  in
computational artificial neural networks and are inspired by the composition and
operations of the human brain, are particularly good at sifting through enormous
amounts  of  data  to  find  complex  patterns  and  insights.  These  neural  networks
have the depth to automatically find hierarchical representations, opening up the
possibility of amazing achievements across a range of fields [4].

1.2. Delving into the realm of Artificial Intelligence and Deep Learning

Artificial Intelligence (AI) and Deep Learning (DL) represent the zenith of human
inventiveness,  with  the  potential  to  create  machines  that  can  occasionally
outperform  humans  in  intelligence.  These  expressions  have  gained  widespread
usage in contemporary society, manipulating not only science fiction but also our
relationships with one another, the environment, and our jobs. In addition to being
tech-savvy, one should have a rudimentary understanding of AI and deep learning
since it might be useful in navigating the complex relationship between humans
and rapid technological advancement. The goal of artificial intelligence, or AI, is
to build computers that are capable of tasks that typically require human intellect,
such  as  pattern  recognition,  decision-making,  and  experience-based  learning.
Deep  Learning,  a  branch  of  artificial  intelligence,  employs  neural  network-
inspired algorithms. Deep Learning was introduced in 2006 by Hinton et al. based
on  the  concept  of  artificial  neural  network  (ANN)  [5]  and  it  became  a  “new
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CHAPTER 3

Smart  Fields:  Revolutionizing  Agriculture  with
Artificial Intelligence

Abstract: Artificial intelligence has embarked on significant changes in various fields
and agriculture is one of them. This chapter is focused on the transformative effects of
artificial  intelligence  (AI)  on  modern  agriculture  with  an  emphasis  on  how  it  has
improved  sustainability  and  completely  disrupted  farming  methods.  Precision
agriculture is the second name given to modern farming that includes various tools and
technologies  to  monitor  and  optimize  agricultural  production  processes.  It  helps
farmers to maximise crop yields, and environmental impact, and use resources more
efficiently. Soil analysis, crop monitoring, disease and pest detection, and autonomous
machinery  are  some  of  the  major  applications  that  are  covered  here.  AI-powered
imaging  systems  are  essential  for  early  disease  diagnosis  and  management  in  crop
management. These technologies enable prompt actions via early detection of disease
or pest infestation indicators. In order to ensure improved crop health and increased
yields, machine learning algorithms examine trends in plant health and suggest suitable
remedies. AI models also help farmers plan more efficiently for storage, marketing, and
distribution  by  predicting  crop  yields  based  on  a  variety  of  parameters,  including
weather  data,  soil  conditions,  and  plant  health.  Also,  Artificial  Intelligence  (AI)
guarantees  that  crops  are  transported  and  sold  efficiently,  decreasing  waste  and
increasing  farmer  profitability  by  anticipating  demand  and  optimising  logistics  and
distribution.  Supply  chain  optimisation  powered  by  AI  improves  agricultural
operations' overall sustainability and efficiency. The chapter explores computer vision,
predictive analytics, and machine learning algorithms, showing how these technologies
support real-time interventions and data-driven decision-making.

Keywords:  Crop  monitoring,  Plant  diseases,  Predictive  analysis,  Robotic
farming,  Sowing  seeds,  Smart  irrigation.

1. INTRODUCTION

It is expected that by the year 2050, the population of the planet will become 10
billion approximately. It will put tremendous pressure on the agricultural industry
so  as  to  boost  up  yields  of  the  crops  and  productivity  [1  -  4].  There  are  two
possible strategies that can be adopted to find the solution to this problem. Either
the  land  size  can  be  increased  or  implement  large-scale  farming  to  foster  the
production on current farmland. Both solutions can be used to fulfill the growing
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food  demand  of  the  increasing  population.  Artificial  Intelligence  (AI)  has
emerged  as  a  new  wave  of  innovation  in  the  past  few  decades  that  has  the
capability  to  completely  transform  this  sector  [5].  It  has  shown  itself  to  be  a
transformative  force  that  can address  many issues  faced by modern agriculture
through its ability to process huge amounts of data and streamline processes. It
can be applied in various applications of agriculture as shown in Fig. (1).

Fig. (1).  Applications of AI in Agriculture.

AI  has  the  capability  to  process  huge  amounts  of  data  coming  from  various
sources in real-time to give farmers important insights about crop health and soil
conditions. In this manner, precision agriculture is brought into a more workable
approach  that  allows  maximum  resource  use  of  fertilizers  and  water  in  the
process.  AI  can  analyze  big  data  sets  from  different  sensors  and  satellites  to
enable farmers to gain useful insights regarding crop health [6 - 8], quality of soil,
and weather conditions [9, 10]. This makes it possible to make precise decisions
regarding fertilization, irrigation, and pesticide use to maximize the effectiveness
of resources, while at the same time minimizing their effect on the environment.
Another  crucial  application  of  AI  in  agriculture  is  crop  monitoring,  which
provides  in-the-moment  field  condition  analysis  and  surveillance.  Through  the
analysis of images obtained by drones or ground-based sensors, machine-learning
algorithms  can  identify  early  indicators  of  diseases,  insect  infestations,  and
nutritional  deficits.  Early  detection  of  these  problems  allows  farmers  to  take
focused  measures  to  stop  them  from  spreading,  which  lowers  the  need  for
chemical  treatments  and  maintains  crop  quality  [11  -  13].  In  addition,  farmers
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may track yields more precisely and optimise harvesting schedules for maximum
freshness and market demand with the use of AI-enabled monitoring systems.

By  offering  precise  weather  forecasts  and  encouraging  adaptable  farming
methods, AI strengthens resistance against climate change. AI-driven automation
also takes care of the demand for productive and self-sufficient farm operations as
labour shortages become more common. In addition, labour-intensive operations
throughout  the  agricultural  value  chain  are  being  revolutionised  by  AI-driven
robotics and automation [14]. AI navigation algorithms in autonomous cars enable
previously  unheard-of  levels  of  efficiency  and  precision  when  carrying  out  a
variety of field tasks, including planting, weeding, and harvesting. Because these
robotic solutions work for long hours without the need for human interaction, they
not only improve productivity but also help address the labour problem on farms
[15].  Furthermore,  in  smart  irrigation  systems,  AI  models  can  predict  weather
patterns with the help of which farmers can decide when and how much to irrigate
based  on  upcoming  rainfall,  temperature,  and  humidity.  AI-powered  smart
controllers can adjust the irrigation schedules automatically depending upon the
data received in real-time. This ensures optimal water delivery without any human
intervention.

AI  is  also  revolutionising  logistics  and  supply  chain  management  in  the
agriculture  industry.  Predictive  analytics  algorithms  are  utilised  to  optimise
distribution routes, storage facilities, and inventory levels by analysing past data,
market trends, and external factors such as weather patterns. Artificial Intelligence
(AI)  helps  minimise  transportation  costs,  eliminate  food  spoilage,  and  assure
timely  delivery  of  agricultural  products  to  customers  worldwide  by  precisely
anticipating  demand  and  identifying  potential  bottlenecks  [16].

1.2. Soil Health Monitoring

Good  crops  come  from  good  soils,  and  healthy  crops  feed  people  and  other
animals. There is a direct correlation between food quality and quantity and soil
quality.  The  food-producing  plants  depend  on  soil  for  vital  nutrients,  water,
oxygen, and root support to grow and thrive (depicted in Fig. 2). One or more soil
issues may contribute to plant issues and poor development. Three major issues
with  soil  are  erosion,  topsoil  removal,  and  compaction  (dense  soil  that  drains
water slowly). It will save you time and money and provide a healthier landscape
if  you  assess  your  soil  and  make  the  required  corrections  and  enhancements
before planting [17, 18]. Once an area is planted, it is difficult to go back and fix
bad soil conditions. Using artificial intelligence tools to monitor and control soil
health in agricultural contexts is known as soil health monitoring with AI [19].
Informed  decisions  that  can  increase  crop  yields,  maximise  resource  use,  and
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CHAPTER 4

Enhancing  Cybersecurity  through  Intelligent
Defence

Abstract: In the modern era, everything is transformed onto online platforms whether
it is a transaction of money, sending information from one system to another, e-mails,
business plans, trading, etc. Every passing minute, a huge amount of data is generated,
processed, and executed. Cybersecurity is a field of computer science that deals with
the protection of all these things over the internet and machine learning techniques are
playing an important role in identifying threats. This chapter is focused on describing
the role of machine learning in the detection of intrusions present in the system so that
sensitive data can be protected. By analysing a huge amount of data, AI can identify
hidden patterns and behaviours that help in building more proactive measures.

Keywords:  Cybersecurity,  DoS  attack,  Intrusion  detection  system,  Malware,
Machine  learning,  Signature-based  detection.

1. INTRODUCTION

In the conventional period, computers were isolated machines used for specific
purposes.  However,  as technology advances in terms of networking, computers
are connected forming a large network, leading to the development of the Internet
[1, 2]. Nowadays, the Internet has become a necessity for everyone. People have
become  so  dependent  on  the  Internet  to  carry  out  various  tasks  such  as  online
banking, online payments, shopping, education, etc. In a study [3], it was found
that the internet usage rate in 2017 was 48% but now it is increased to more than
90%  in  developing  countries.  These  kinds  of  work  have  become  so  easy  and
faster.  But  at  the  same  time,  the  need  to  protect  and  secure  the  data  from
unauthorized  access  has  also  arisen.  Point-to-point  data  transfer  has  become  a
challenge because the rate of fraud, intrusions, and other malware attacks has also
increased. Various types of threats such as phishing attacks [4], data breaches [5],
denial of service attacks [6], etc. are coming into the picture on a daily basis. In
the year 2000, companies like amazon.com and ebay.com got affected by cyber-
attacks  where  the  intruders  made  modifications  in  the  program  coding.  As  a
result, companies declared shutdown to remove this anomaly [7]. In May 2005, a
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professional  criminal  obtained  confidential  information  belonging  to  500,000
clients of Wachovia Inc. Instead of using an advanced hacking method, the thief
used conventional bribery to recruit. Ethereum theft [8] took place in July 2017
where 150 USD were stolen from an Ethereum application within a few minutes.
The  outdated  and  conventional  techniques  of  detection  such  as  firewalls,  and
antivirus systems are not sufficient enough to tackle these kinds of problems. Fig.
(1)  shows  the  rate  of  increase  in  cybercrimes  in  India  from  2012  to  2022  [9].
From this, it can be analysed that there has been a significant jump in the number
of such crimes over the past few years.

Fig. (1).  Rate of increase of cybercrimes in India from 2012 to 2022 [9].

Cybersecurity is composed of two words-cyber and security.  The cyber term is
related  to  computers,  information  technology,  and  digital  systems  such  as
networks programs systems, and data. Security is concerned with the protection of
applications, data, system, and networks [10 - 12]. It is also termed as electronic
information security and is needed to protect:

private data,●

intellectual data,●

banking and financial data,●

channel security.●
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Machine  learning  techniques  can  be  applied  to  applications  that  deal  with
different transactions over the internet to make the system more robust, secure,
and  reliable.  To  maintain  cybersecurity,  it  is  mandatory  to  have  fundamental
knowledge  of  risks  and  threats  that  one  can  encounter  while  using  internet
services,  making  transactions,  and  any  other  related  tasks.

1.2. Cyber-attacks and Malware

Cyber-attack refers to the process of gaining unauthorized access to someone’s
system through the introduction of any malicious act. This results in disruption of
the computer system and the information contained inside it.  These attacks can
come  from  various  modes-  business  competitors,  terrorists,  secret  agents,  and
hackers. On the other hand, malware is malicious software used to gain access to
someone’s  computer  so  that  either  the  information can be retrieved or  the  data
stored  in  the  system  can  be  disrupted.  Malware  can  be  in  the  form  of  code,
software, links or any other kind of active content that can be spread or distributed
through  e-mails,  social  networking  sites,  downloads,  or  websites.  Some
commonly  found  malware  are  shown  in  Fig.  (2).

Fig. (2).  Types of malware.
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CHAPTER 5

The Future of Diagnosis, Treatment, and Care with
AI-Powered Healthcare

Abstract:  AI  is  radically  changing  the  healthcare  industry  by  providing  ground-
breaking  solutions  for  surgery,  therapy,  diagnosis,  and  patient  management.  In  this
chapter, the academic applications of artificial intelligence (AI) in several healthcare
disciplines are explored, along with the advantages and difficulties of adopting AI. In
order  to  improve  illness  identification,  lower  diagnostic  mistakes,  and  speed  up  the
interpretation of complicated imaging data, machine learning techniques are used in
medical imaging and diagnostics. This chapter also discussed AI-driven tools used in
robotically  assisted  operations,  showing  how  these  innovations  enhance  surgical
accuracy, shorten recuperation periods, and make difficult  treatments more likely to
succeed. Predictive analytics and artificial intelligence's role in customized medicine
are covered extensively in this chapter.

Keywords: Artificial Intelligence, AI-Diagnosis, Healthcare, Machine Learning.

1. INTRODUCTION TO AI IN HEALTHCARE

Artificial  intelligence,  broadly  transforming  industries  globally,  including
healthcare, is an area of interest to researchers. Because AI is known to work with
huge volumes of data, recognize patterns and predict outcomes, it is increasingly
playing a more vital role in healthcare delivery, clinical decision-making, patient
outcomes, and operational efficiencies (Fig.  1).  The emergence of technologies
using  artificial  intelligence  (AI)  within  healthcare  holds  much  promise.  AI  in
healthcare improves patient diagnosis, boosts cost-effectiveness, and helps with
prevention  and  treatment.  It  also  helps  ensure  that  everyone  has  fair  access  to
healthcare [1].

Artificial  Intelligence  (AI)  is  a  simulation  of  human  intelligence  in  machines
aimed  at  programming  to  think,  learn,  and  solve  problems.  It  incorporates  the
technologies  that  enable  machines  to  perform  tasks  usually  requiring  human
intelligence such as visual perception, speech recognition, decision-making, and
language translation.
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Researchers have three ideas about how AI may be used in healthcare. According
to the first scenario, AI would diagnose every patient, negating the necessity for
physicians.  This  position's  main  motivation  is  to  save  costs  while  maintaining
similar  patient  outcomes.  Another  potential  is  that  AI  will  be  able  to  evaluate
more patients while clinicians examine fewer cases, which would result in fewer
patients  being  treated  by  physicians  and  lower  costs  for  the  healthcare  system.
Finally, AI may benefit medical professionals by assisting them in making wiser
decisions that will enhance patient outcomes and save costs [2, 3].

Fig. (1).  Role of artificial intelligence in healthcare.

1.1. Significance of AI in Healthcare

Healthcare systems around the world face immense pressure today, either due to
increasing  pressure  from  the  aging  population,  chronic  diseases,  healthcare
worker shortages, or increasing costs. AI offers solutions to challenges like these
by putting forth tools that can help streamline healthcare processes, better detect
diagnoses,  and  enable  personalized  treatments.  Let's  look  into  why  it  is
indispensable  in  healthcare:
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Data Overload: Modern healthcare has produced an enormous amount of dataa.
such  as  patient  records,  imaging  data,  genomics,  and  clinical  trial  results.
However, with that size of a dataset, human practitioners cannot analyze and
process  it  efficiently  enough  to  significantly  improve  the  care  provided  to
patients. The reason AI can be an invaluable tool for improving outcomes is its
ability to sift quickly through massive datasets accurately.
Accuracy and Precision:  Human fallibility  is  inevitable  in  healthcare  mostb.
often caused by long hours of work, cognitive biases, or even the gaps left in
knowledge. AI algorithms make decisions based on data that will always work
without  getting  tired  or  harboring  biases  hence  allowing  more  accurate
diagnoses  and  suggestions  for  treatment.  For  instance,  imaging  tools  led  by
artificial intelligence can pick almost imperceptible changes that may define a
patient's early diagnosis of cancer.
Personalization: AI can be more personal and end up being the actual healingc.
for real patients. Most importantly, this is highly crucial because oncology is
one of those fields where AI can predict how different patients will respond to
specific drugs based on their genetic makeup, medical history, and lifestyle.
Efficiency: Most healthcare systems are clogged with inefficiencies, from thed.
waste of time trying to schedule appointments to handle records for patients.
AI  can  automate  so  much  of  this  process  that  valuable  time  for  healthcare
professionals  may  be  left  for  time  spent  on  patient  care.  Even  a  routine
administrative task or an initial patient consultation may be replaced by an AI-
driven  chatbot  or  virtual  assistant  as  doctors  are  finally  free  for  the  more
complex  cases.

With rapid growth and changes in AI technologies, the main aim is to research the
tools and trends utilized in health care with AI applications by looking at recent
trends and algorithms applied to this field. Fig. (2 provides a number of published
scientific  articles  from  the  years  2005  to  2024  obtained  from  Scopus  using
keywords artificial  intelligence and healthcare  with  4098 research articles.  The
data states that there are a large number of research articles published in this field.

Artificial  intelligence provides a number of techniques that  are used efficiently
and effectively in the healthcare industry. Some of them are discussed below:
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CHAPTER 6

Artificial Intelligence in Education: The Future of
Learning

Abstract: Artificial intelligence, more commonly known as AI has been integrated into
education. The incorporation of AI in education is not without its benefits and as such,
brings with it  new chances,  challenges,  and opportunities  for  teaching and learning.
The  purpose  of  artificial  intelligence  (AI)  in  education  is  to  enhance  the  teaching
processes by training and relevant and useful experiences and paring out of standard
interchangeable  modules  interfacing,  data  graphical  representation,  and  probability
inference.  Giving  each  student  individualized  kind  of  help  or  advice  that  may  be
provided to the learners depending on learning status,  learning interests,  or learning
characteristics is one of the biggest aims of artificial intelligence in learning.

Keywords:  Adaptive  learning,  Classrooms,  Class  engagement,  Educators,
Institutions,  Predictive  learning,  Students.

1. INTRODUCTION

There have been a lot of innovative achievements in the field of applying artificial
intelligence for education in the last 25 years. Since the advent of computing and
information processing technologies, the usage of AI technologies in education is
quite widespread and increasingly developing [1, 2]. It takes about two to three
years  before  the  new  technology  is  adopted  in  a  given  organization.  Funding
commitments from governments of at least $10 billion and up to $25 billion have
already been made. This amount of investment makes sense considering estimates
that general-purpose AI technology might provide an extra $13 trillion in short-
term economic activity by 2030, or 1.2% greater GDP growth yearly [3]. AI in
education  aims  at  using  it  in  supporting  instruction  whereby  teachers  have  an
important role to play respectively; however, the critical role and their acceptance
of  AI  are  crucial.  Examples  of  this  include  availing  and  facilitating  discourse
analysis  and  attaining  performance  forecasts  using  education  data  mining.
However, because AI is still a relatively new concept for educators, inexperienced
and  a  large  number  of  educators  normally  struggle  to  be  able  to  quickly  and
appropriately answer to analytics from AI organization applications, which in turn
makes them less accepting of and apprehensive about AI.
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Effective partnerships of academics, educators, policymakers, and professionals
should  be  fostered  since  addressing  new opportunities  and  challenges  emerged
with the help of artificial intelligence and big data explosion. They need to ensure
that all the students get to be informed on or benefit from  efficient completion of
their academic work with consumer-led competencies and skills that they require
for  a  job  in  the  twenty-first-century  economy.  It  is  only  important  to  note  that
functions such as automatic grading, adaptation, distant learning, and others are
just some of the most basic uses of AI technology in the education sector.

It is accepted that as we live in “technological societies,” technology must be used
to  aid  in  teaching and learning activities,  and curriculum-related  instruction on
technology use and knowledge must be heavily weighted [4, 5]. This means that,
in  order  to  improve  education  generally,  it  will  become  necessary  to  design
programs and technology that fully complement pedagogical endeavours. It is also
acknowledged  that  kids  who  frequently  feel  left  behind  by  the  conventional
educational  system  would  benefit  from  the  technological  advancements  in
education, since access to computers and the internet will enhance their academic
performance.

AI-based  conversational  robots  have  become  new  norms  of  shopping.  It  also
offers  advice  to  people  in  various  situations,  such  as  in  finding  employment.
Artificial  neural  networks,  and  speech  recognition,  have  a  viable  outlook  for
improving the quality of such feedback [6, 7]. Thus, the automatic grading system
is one of the most refined, intelligent computer programs that imitate the teacher’s
actions to produce the proper learning environment.

AI  evaluates  and  even  scrutinizes  the  students’  answers  and,  at  the  same time,
provides  remarks  on the  responses  plus  builds  training plans  that  address  them
exclusively to the intended would be employees. The assessments of learning tests
can be explained by the following points in relation to the system: this is followed
by the evaluation score of the course and is given to the learner automatically.

1.1. Importance of AI in Technology

Artificial  intelligence  has  brought  a  significant  shift  in  the  field  of  learning.  It
offers  personalized  learning  experiences,  catering  to  individual  needs  and
enhancing  engagement  and  retention  through  gamification,  interactive
simulations,  and  virtual  reality  [8].

It  enables  accessible  education  for  all,  bridging  the  gap  between  remote  and●

traditional classrooms, and understanding how AI affects education as a whole,
as a learning ecosystem, can close this research gap.
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AI streamlines the process of grading assignments and tests by automating the●

process,  allowing  educators  to  focus  on  teaching  and  providing  valuable
feedback.  It  also helps identify and address  learning gaps by tracking student
progress,  pinpointing  areas  of  struggle,  and  offering  additional  resources  or
support. This proactive approach to education can significantly improve student
outcomes.
AI empowers educators by handling routine tasks like grading and data analysis,●

freeing them to focus on inspiring and guiding students.  In essence, AI is not
here to replace educators but to empower them, allowing them to focus on their
core competencies.

Overall,  AI  is  poised  to  revolutionize  education,  making  it  more  accessible,
efficient,  and  effective  for  all  students.

1.2. Impact of AI

AI is only one example of the many ways that technology has changed schooling.
As was already said, it is a relatively new field of technical advancement that is
gaining  attention  in  academic  and  teaching  circles  worldwide  [9].  Rapid
development  is  seen  in  this  field  due  to  the  inclusion  of  advanced  and  high
performance computing devices to perform various kind of administrative tasks.
This shift has impacted many aspects of education to the point where businesses
and government  organizations  are  trying  to  duplicate  the  same success  in  their
own industries.  Even  though  the  benefits  of  AI  are  frequently  discussed  in  the
business world, not many people are aware of how it will affect how students and
teachers interact.

AI is aiding in the expansion of the education sector by reducing these gaps in
knowledge. In particular, it has led to a rise in the quantity of big data intelligence
systems-powered  online  learning  platforms.  This  result  has  been  attained  by
taking  advantage  of  big  data  analysis  opportunities  to  improve  educational
outcomes. All things considered, AI's beneficial effects on the education sector
have  increased  prospects  for  the  industry's  expansion  and  advancement.  As  a
result,  instructors  stand  to  gain  from  the  improved  learning  and  development
opportunities that arise from the integration of AI into the educational system.

6.2 APPLICATIONS OF AI IN EDUCATION

By developing cutting-edge applications that improve educational opportunities
and administrative effectiveness, artificial intelligence (AI) is further transforming
the educational landscape. The following are a few recent developments:
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