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CHAPTER 1

INTRODUCTION TO ARTIFICIAL INTELLIGENCE

A Rajesh
Professor Department of Computer Science Engineering, Faculty of Engineering and
Technology, JAIN (Deemed-to-be University), Karnataka — 562112
Email Id- a.rajesh@jainuniversity.ac.in

Artificial intelligence is the ability of robots to duplicate or enhance human intellect, such as
reasoning and experience-based learning (Al). Artificial intelligence has long been used in
computer programs, but it is now present in a broad variety of diverse products and services. To
recognize the items in an image, for instance, some digital cameras utilize artificial intelligence
algorithms. Experts predict that in the future, artificial intelligence will be used in smart energy
grids and many other cutting-edge applications.

Emulating human intelligence in machines created to act and think like people is known as
artificial intelligence (AI). Any machine that exhibits traits of the human mind, like as learning
and problem-solving, may also be referred to by this expression. The ideal property of artificial
intelligence is the capacity to reason and execute actions that have the best probability of
achieving a given goal. The concept that computer systems can automatically learn from and
adapt to new data without human input is known as machine learning (ML), a subtype of
artificial intelligence. By consuming enormous amounts of unstructured data, such as text,
images, and video, deep learning algorithms enable this autonomous learning.

Al uses techniques from probability theory, economics, and algorithm design to resolve
problems in the real world. The field of Al also makes use of mathematics, psychology,
languages, and computer science. While computer science provides tools for inventing and
building algorithms, mathematics provides techniques for describing and solving the resulting
optimization problems. Artificial intelligence (AI) didn't become a reality until lately despite
Alan Turing's original suggestion of an "imitation game" to gauge machine intelligence in the
19th century due to the increasing accessibility of computer power and data to train Al systems.

To understand Al, you must take into account what distinguishes human intelligence from that of
other creatures: our ability to learn from our history and apply that knowledge to the situations
we face today. Because of our high level of intelligence and the highest number of neurons of
any animal species, humans are able to do this. With Al, you can focus on the most important
tasks and make better decisions based on data obtained from a use case. It may be used to
difficult tasks like figuring out the best path for a delivery truck to take and forecasting
maintenance requirements. As a consequence, you may concentrate on your main line of
business while Al potentially automates many other business processes.

Nowadays, Al is used in almost every sector of the economy, giving companies who use it
extensively a technological edge. Al has the potential to offer 50% more value to the banking
sector and 600 billion dollars of value to the retail sector compared to prior analytics techniques.
In logistics and transportation, the potential revenue growth is 89% greater. Concretely, if a
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company uses Al for its marketing personnel, laborious and repetitive tasks may be automated.
The salesperson may now focus on developing relationships, nurturing leads, etc. A company by
the name of Gong provides a conversation intelligence service. Every phone call a sales
professional makes is recorded, transcripted, and analyzed by the computer. Using Al insights
and suggestions, the VP may design an effective strategy.

In a nutshell, Al provides cutting-edge technology to handle complex data that a human cannot
handle. Artificial intelligence (Al) automates monotonous work so a human may focus on high-
level, value-added jobs. Scaled AI deployment reduces expenses and increases revenue. The
biggest problem with just "developing intelligent machines" as an Al goal is that it doesn't define
Al or describe what an intelligent machine is. The interdisciplinary science of artificial
intelligence (AI) is approached from many different angles, but developments in machine
learning and deep learning are driving a paradigm shift in practically every sector of the
computer industry. A method for educating a computer, a robot, or a product to think critically
and creatively like a human is known as artificial intelligence (Al). The study of artificial
intelligence (AI) focuses on how the human brain works while trying to solve problems. The
final result of the investigation will be clever software systems. Al aims to improve computer
skills like problem-solving, learning, and reasoning that are related to human understanding.

The objectives of Al research include the ability to reason, represent information, plan, learn,
understand natural language, realize, and move and control objects. Long-term goals are present
in the area of general intelligence. There are several methods, such as traditional Al coding,
computational intelligence, and statistical methods. In our research on artificial neural networks,
we use a wide range of techniques, including statistical, probabilistic, and economic approaches,
search, and mathematical optimization. In the disciplines, including mathematics, psychology,
linguistics, philosophy, and others, Al is attracted to computer science.

An Al system is made up of an agent and its environment. Anything that can utilize sensors to
examine its surroundings and effectors to act upon them is an agent (such as a human or a robot).
Intelligent beings must be capable of setting and achieving goals. By assuming that it is the only
system operating in the world, the agent in classical planning problems may be confident in the
results of its actions. If the agent is not the only actor, they still need to be able to reason in
ambiguous situations. This calls for the employment of an agent that can not only assess its
environment and predict future occurrences but also evaluate those predictions and make
necessary adjustments. Computers are now able to read and interpret human language thanks to
natural language processing.

Natural language processing is used for a variety of straightforward tasks, including information
retrieval, machine translation, text mining, and question-answering. Machine perception is the
ability to extrapolate aspects of the external world from sensor data (such as cameras,
microphones, sensors, etc.). Think about computer vision. To use ideas like game theory and
decision theory correctly, an agent must be able to identify and imitate human emotions. Despite
the fact that machine learning is the study of computer systems that become better on their own
over time, students sometimes confuse it with artificial intelligence. Since the beginning of the
field of Al research, machine learning has been a key concept. The mathematical analysis of
machine learning algorithms and their effectiveness is the focus of computational learning
theory, a branch of theoretical computer science. In the current world, technology is developing
swiftly, and we encounter new breakthroughs every day.
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One of the computer science subfields that is expanding quickly is artificial intelligence, which
has the potential to create intelligent machines that will usher in a new age of technological
innovation. In today's world, artificial intelligence is everywhere. It currently works in a variety
of disciplines, from the general to the specialist, such as self-driving cars, chess, proving
theorems, performing music, drawing, etc. Artificial intelligence (Al) is the ability of a computer
to do tasks like learning, reasoning, and problem-solving. The genius of artificial intelligence is
that it does away with the necessity to train a computer beforehand to carry out a job. However,
it is still possible to create a machine with pre-programmed algorithms that are capable of
carrying out tasks on their own. Artificial intelligence (Al) is said to be an old technology, and
some people assert that mechanical men that could think and behave like humans existed in
antiquity in line with Greek myth.

Robots are often the first thought that most people get when they hear the term artificial
intelligence. Who's because popular literature and movies often include robots that wreak havoc
on Earth and look like humans. But in reality, the reverse is true. The premise behind artificial
intelligence is that human intelligence can be easily replicated by a computer and used to do
tasks of any complexity. The goal of artificial intelligence is to mimic human cognitive
functions. Researchers and developers in the field are moving very quickly toward describing
learning, reasoning, and perception in tangible terms. Some believe that sooner rather than later,
innovators may be able to develop systems that are superior to those that humans are now
capable of learning or comprehending. Others are still skeptical, however, since all cognitive
processes include value judgments that are impacted by human experience.

Even if you're not a coder, learning Al is not a simple undertaking, but it's essential to learn at
least part of it. Anyone can complete it. Basic comprehension to comprehensive master's
degrees in it are covered in the courses. All agree that it cannot be avoided. Similar to this,
Nokia's Risto Siilasmaa discusses his motivations for learning Al in his article "Why You Should
Study AI and Machine Learning and How I Did It." Here, he argues that critical lessons learned
from AI enable CEOs and other C-level executives stay competitive and at the top of their
games, while maintaining the quality of their businesses, the organization's internal operations,
customer retention, and more.

Even business leaders agree that if you understand AI, your company will operate more
efficiently and affordably. For instance, whereas robots can analyse enormous volumes of data
fast, people struggle to do so. Predictions thus need a lot of variables, complex nonlinear
interactions between them, and in certain situations are very stochastic, according to Dr. Danko
Nikolic, Ph.D., the University of Oklahoma in Data Science and BD&A of the Computer
Sciences Corporation. Therefore, only algorithms are often able to discover these links. Humans
by themselves would struggle. Of course, most firms want personnel to supervise the use of Al
apps, which is why learning Al is necessary so that you can comprehend what is happening with
the processes and guarantee the machines are operating as intended. Once again, no love lost.

One of the trendiest buzzwords in technology right now is artificial intelligence (Al), and for
good reason. Several inventions and developments that were previously only found in science
fiction have begun to materialise during the last several years. Artificial intelligence is seen by
experts as a component of production that has the ability to open up new avenues for
development and transform how work is carried out across sectors. For instance, according to
this PWC report, Al might by 2035 help the world economy grow by $15.7 trillion. With
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approximately 70% of the worldwide effect, China and the United States stand to gain the most
from the next Al boom.

Here is a quick timeline showing how Al has developed over the last six decades since its start.

. In 1956, John McCarthy organised the first AI conference and created the phrase
"artificial intelligence."

II. ~ Shakey, the first all-purpose mobile robot, was created in 1969. Now, instead of merely
following a set of instructions, it can act with purpose.

III. 1997 - The world champion chess player was beaten in a match by the supercomputer
"Deep Blue," which was created. The development of this big computer by IBM was a
significant accomplishment.

IV.  The first robotic vacuum cleaner to be a commercial success was developed in 2002.

V.  Speech recognition, robotic process automation (RPA), a dancing robot, smart houses,
and other inventions have become commonplace since 2005.

In the early phases of the SARS-CoV-2 (COVID-19) pandemic in 2020, Baidu makes the
LinearFold Al algorithm available to scientific, medical, and medical teams working on a
vaccine. The system is 120 times quicker than prior approaches and can predict the virus's RNA
sequence in only 27 seconds.

Artificial intelligence (AI) Types
The many Al types are listed below:
1. Initially Reactive

These machines, which specialise on a single line of work, have no memory or data to operate
with. For instance, while playing chess, the computer watches the movements and chooses the
move that would give it the greatest chance of winning.

2. Limited Memory

These devices gather past information and keep adding it to their memory. Although their
memory is limited, they have enough experience or knowledge to make wise judgements. For
instance, using the geographic information that has been acquired, this system may recommend a
restaurant.

3. Theories of Mind

This sort of Al is able to communicate socially and comprehend ideas and emotions. A machine
based on this kind hasn't yet been created, however.

4. Self-Aware

Machines the next iteration of these novel technologies is self-aware machines. They will be
cognizant, sentient, and intelligent.

In this 2004 study, John McCarthy gives the following definition of artificial intelligence (Al),
despite the fact that there have been several other definitions over the last few decades (PDF, 106
KB) (link is external to IBM), "Making clever devices, particularly intelligent computer
programmes, is a science and engineering endeavour. Although it is connected to the related job
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of utilising computers to comprehend human intelligence, Al should not be limited to techniques
that can be seen physiologically."

But years before this concept came into being, in 1950, Alan Turing's landmark paper
"Computing Machinery and Intelligence" (PDF, 89.8 KB) (link lives outside of IBM) marked the
beginning of the artificial intelligence debate. Can machines think? is the question Turing, who is
sometimes referred to as the "father of computer science," poses in this essay. Then he proposes
a test that has become commonly known as the "Turing Test," in which a human interrogator
would attempt to differentiate between a computer-generated and a human-written text answer.
Although this test has been under intense criticism since it was published, it nonetheless
contributes significantly to the history of Al and continues to be a topic of discussion in
philosophy since it makes use of linguistic concepts.

After that, Stuart Russell and Peter Norvig published Artificial Intelligence: A Modern
Approach, which went on to become one of the most influential works on the subject. In it, they
explore four alternative objectives or definitions of Al, differentiating between computer systems
based on their reasoning and thinking vs acting:

Human perspective:

A. Systems with human-like thinking
B. Systems that behave like people

Ideal strategy:

A. Systems capable of logical thought
B. Systems that function logically
C. Systems that behave like humans would come under Alan Turing's notion of computers.

Artificial intelligence is a topic that, in its most basic form, combines computer science with
substantial datasets to facilitate problem-solving. Additionally, it includes the branches of
artificial intelligence known as deep learning and machine learning, which are commonly
addressed together. These fields use Al algorithms to build expert systems that make predictions
or categorise information based on incoming data.

The development of artificial intelligence is still the subject of much hype, as is the case with
many newly introduced technologies. Product innovations like self-driving cars and personal
assistants follow "a typical progression of innovation, from overenthusiasm through a period of
disillusionment to an eventual understanding of the innovation's relevance and role in a market
or domain," according to Gartner's hype cycle (link resides outside IBM). We are at the pinnacle
of inflated expectations and on the verge of disappointment, as Lex Fridman says here (01:08:05)
(link lives outside IBM) in his MIT lecture from 2019.

We may see the first signs of the trough of disappointment as discussions about the ethics of Al
start to surface.

Types of artificial intelligence weak Al vs. strong Al

Weak Al also known as Narrow Al or Artificial Narrow Intelligence (ANI), is Al that has been
programmed and directed to carry out certain tasks. The majority of the Al that exists today is
weak Al This form of AI is anything from weak; it supports some really sophisticated
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applications, including Apple's Siri, Amazon's Alexa, IBM Watson, and autonomous cars.
"Narrow" could be a better term for it.

Artificial General Intelligence (AGI) and Artificial Super Intelligence make up strong Al (ASI).
A computer with intellect comparable to humans, a self-aware awareness, and the capacity to
learn, reason, and make plans for the future would be said to have artificial general intelligence
(AGI), also known as general Al. Superintelligence, commonly referred to as artificial super
intelligence (ASI), would be more intelligent and capable than the human brain. Even though
there are now no real-world applications for strong Al and it is just theoretical, experts in the
field of artificial intelligence are continuously studying its potential. Until then, science fiction
works like 2001: A Space Odyssey's HAL, the superhuman, rogue computer helper, may provide
the finest instances of ASIL

History of artificial intelligence: Key dates and names

Ancient Greece is when the concept of "a machine that thinks" first appeared. However,
significant occasions and turning points in the development of artificial intelligence since the
invention of electronic computing include the following:

1. 1950: Publishing Computing Machinery and Intelligence is done by Alan Turing. Turing,
who gained notoriety during World War II for cracking the Nazi ENIGMA code,
proposes in the paper to address the question of "Can machines think?" and introduces
the Turing Test to ascertain whether a computer can exhibit the same intelligence (or the
outcomes of the same intelligence) as a human. Since then, the Turing test's usefulness
has been disputed.

2. 1956:The Mark 1 Perceptron, created by Frank Rosenblatt, was the first machine built on
a neural network that "learned" by making mistakes. Perceptrons, written by Marvin
Minsky and Seymour Papert, is published only a year later. It quickly establishes itself as
a classic work on neural networks while also serving as, at least temporarily, a
counterargument to further neural network research.

3. 1980s: In Al applications, neural networks that train themselves via a backpropagation
technique are often employed.

4. 1997: In a chess match, IBM's Deep Blue defeats former world champion Garry
Kasparov (and rematch)

5. 2011: IBM Watson beats champions Ken Jennings and Brad Rutter at Jeopardy!

6. 2015: Baidu's Minwa supercomputer classifies and identifies pictures more accurately
than the average person using a specific kind of deep neural network called a
convolutional neural network.

7. 2016:Lee Sodol, the current world champion Go player, is defeated by DeepMind's
AlphaGo programme in a five-game match. Given the enormous number of potential
movements as the game develops (more than 14.5 trillion after only four plays), the win
is noteworthy. Later, Google reportedly paid $400 million to buy DeepMind.

Artificial intelligence (Al) is a technique for teaching a computer, a robot, or a product to think
intelligently like a person. Artificial intelligence (AI) is the study of how the human brain
functions while attempting to solve issues. The study's eventual product is intelligent software
systems. Al seeks to enhance computer abilities that are connected to human understanding, such
as problem-solving, learning, and reasoning.
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The intelligence is intangible. It is composed of

A. Reasoning

B. Learning

C. Problem Solving

D. Perception

E. Linguistic Intelligence

Reasoning, knowledge representation, planning, learning, processing of natural language,
realisation, and the capacity to move and control things are the goals of Al research. The field of
general intelligence has long-term objectives. Techniques include classical coding Al,
computational intelligence, and statistical approaches. We use a variety of tools in our study on
artificial neural networks, statistical, probabilistic, and economic methodologies, as well as
search and mathematical optimization. Al is drawn to computer science in the sciences,
mathematics, psychology, linguistics, philosophy, and so on.

Artificial intelligence is the capacity of a computer or robot controlled by a computer to carry out
actions often performed by intelligent individuals. As another example of Al, An artificially
intelligent entity that can carry out tasks with intelligence even when not given specific
instructions capable of logical thought and humanitarian behaviour. A layperson with a passing
familiarity with technology might associate it with robots. Artificial intelligence is described as a
terminator-like figure that is capable of acting and thinking for itself.

An artificial intelligence researcher might respond that artificial intelligence is a collection of
algorithms that can create outcomes without needing to be explicitly trained to do so. Artificial
intelligence is the term used to describe the intelligence shown by machines. In the modern
world, artificial intelligence has become quite popular. It is the imitation of natural intelligence
by devices that have been designed to pick up on and imitate human behaviour. These robots are
able to learn from experience and carry out jobs that humans would carry out. Al and other
emerging technologies will significantly affect our quality of life as they develop. Everyone
nowadays wants to interact with Al technology, which is only normal.

The Artificial Intelligence Turing Test Entail

The artificial intelligence entity must be able to communicate with a human agent in order to
pass the Turing Test. The human agent should ideally not be able to infer that they are
conversing with an AL. The AI must have the following attributes in order to accomplish these
goals:

A. Natural Language Processing for effective communication.

B. As its memory, Knowledge Representation is used.

C. The stored data is used by automated reasoning to provide answers to queries and
generate fresh conclusions.

D. Machine learning to recognise patterns and adjust to changing conditions.

Cognitive Modeling Methodology

As the name implies, this method seeks to develop a model of Artificial Intelligence based on
Human Cognition. There are three methods for distilling the essence of the human mind:
Observing our thoughts and developing a model based on them is known as introspection.
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Psychological experiments include studying human subjects' behaviour while performing tests
on them. Brain imaging: The use of MRI to examine how the brain behaves in various situations
and then simulating that behaviour using computer code.

Using the Laws of Thought method

The extensive array of logical propositions known as The Laws of Thought direct how our minds
function. The same rules may be formalised and applied to algorithms for artificial intelligence.
The difficulty with this method is that there might be significant differences between solving a
problem in theory (strictly in accordance with the rules of thinking) and doing it in practise,
requiring the application of contextual subtleties. Additionally, if there are too many factors, an
algorithm may not be able to reproduce some of the activities humans take when we are not
completely confident of the result.

Utilizing Rational Agents

A rational agent takes action to get the best result feasible given the situation it is in. An entity
must act in accordance with the logical assertions, according to the Laws of Thought theory.
However, there are certain situations where there is no logically correct course of action since
there are several possible solutions with various results and related tradeoffs. The rational agent
method seeks to make the best decision attainable given the available information. It implies that
it is a far more flexible and dynamic actor. Now that we know how artificial intelligence (AI)
systems may be created to behave like people, let's look at how these systems are made.

Artificial Narrow Intelligence

The most prevalent kind of Al now available on the market is this one. These artificial
intelligence systems are designed to do a particular job very effectively and to address a single
issue. They are limited in what they can do by definition, such as suggesting a product to an
online shopper or forecasting the weather. There is currently just one kind of artificial
intelligence. They are able to perform similarly to humans in very particular situations and
sometimes even outperform them, but only when given extremely narrow conditions and a small
number of constraints.

Artificial General Intelligence (AGI)

The idea of AGI is still hypothetical. It is characterised as Al that performs cognitively at a
human-level in a range of areas, including language processing, visual processing, computational
functioning, and reasoning. We have a long way to go before we can create an AGI system. To
emulate human thinking, an AGI system would need to be made up of thousands of Artificial
Narrow Intelligence systems working together and interacting. It has taken them 40 minutes to
mimic a single second of neural activity, even with the most sophisticated computer
infrastructures and systems, like Fujitsu's K or IBM's Watson. This illustrates the enormous
connectivity and complexity of the human brain as well as the difficulty of creating an AGI with
our existing technology.

Artificial Super Intelligence (ASI)

Even though this is virtually science fiction, ASI is seen to be the natural next step after AGIL. A
system with Artificial Super Intelligence (ASI) would be able to outperform humans in every
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way. This would entail making judgements, making sensible decisions, and even doing things
like improving one's art and developing strong emotional bonds.

Once we develop Artificial General Intelligence, Al systems will be able to swiftly move into
fields that we may not have ever dared to imagine. Although the difference between AGI and
ASI would be very little (some estimate as little as a millisecond, given how quickly AGI would
learn), the lengthy road to AGI itself makes this seem like a far-off idea.

Purpose of Artificial Intelligence

Artificial intelligence is meant to supplement human talents and assist us in making complex
choices that have broad implications. That is the solution from a technological perspective. From
a philosophical standpoint, artificial intelligence has the ability to enable people lead more
fulfilling lives free of labor-intensive tasks and to manage the intricate network of interrelated
people, businesses, governments, and countries so that it functions in a way that benefits all of
mankind.

Currently, the goal of artificial intelligence is the same as the goal of all the many tools and
methods that we have developed over the previous a thousand years: to reduce human effort and
aid in decision-making. Artificial intelligence has also been called our "Final Invention," a
development that would provide ground-breaking products and services that, if successful, will
drastically alter how we live our lives by reducing conflict, inequality, and misery.

We're still a long way off from those types of results, so that's all in the far future. Artificial
intelligence is mostly utilised by businesses today to increase process efficiency, automate labor-
intensive processes, and generate business forecasts based on facts rather than intuition. As with
every previous technology, companies and governmental organisations must fund the expenses
of research and development before the general public may use it. You may enrol in an Al
course, comprehend the specifics of the artificial intelligence course, and upskill right away to
learn more about the goals of artificial intelligence and the applications for it.

Artificial Intelligence (AI) Used

Al is utilised in a variety of fields to provide data-driven suggestions and insights into user
behaviour. Google's predictive search algorithm, for instance, uses user history to foretell what a
user will put next in the search field. To keep users hooked on the service and lengthen viewing
times, Netflix analyses historical user data to suggest what movie they would like to watch next.
Facebook automatically suggests friends to tag based on facial traits in their photographs by
using historical user data. Large organisations employ Al everywhere to simplify the lives of end
users. The following list includes a few examples of how artificial intelligence is used in data
processing:

1. Data searching and search optimization to provide the most relevant results
2. if-then logic chains that may be used to carry out a series of instructions dependent on
parameters

3. To find noteworthy patterns in a huge data collection and get novel insights, pattern
detection
4. Using probabilistic models to make predictions about the future
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History of Artificial Intelligence (AI)

Contrary to popular belief, artificial intelligence (Al) technology is considerably older than you
may think. Scientist Marvin Minsky first used the word "AI" in 1956 at Dartmouth College.
Obtaining an Al certification will put you ahead of the competition in this field. Building a route
to a lucrative career in artificial intelligence is now possible thanks to developments like facial
recognition, Al in healthcare, chatbots, and more. Virtual assistants have already ingrained
themselves into our daily lives, saving us time and effort. Tech behemoths like Tesla have
already shown the first step toward the future with their self-driving vehicles. By reducing and
forecasting climate change threats, Al enables us to take action before it's too late. Furthermore,
all of these developments are only the beginning; there is still so much to be done. According to
estimates, artificial intelligence will provide 133 million new employment by 2023. The earliest
sentient robots and artificial beings appeared in Greek mythology. Aristotle's invention of the
syllogism and the use of deductive reasoning in it marked a turning point in humanity's quest to
understand its own intellect. Though it has deep and ancient origins, modern artificial
intelligence has only been around for around a century.
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CHAPTER 2

HOW ARTIFICIAL INTELLIGENCE WORKS?

M K Jayanthi Kannan
Professor Department of Computer Science Engineering, Faculty of Engineering and
Technology, JAIN (Deemed-to-be University), Karnataka — 562112
Email Id- k.jayanthi @jainuniversity.ac.in

Iterative processing and algorithmic training are two methods used in artificial intelligence to
enable robots and computer programs to simulate human intellect. You might conceive of
artificial intelligence (AI) as a kind of intellect that can answer queries, solve problems, forecast
the future, and advise tactical moves. Because Al is capable of all of these tasks, it has grown to
be vital to contemporary corporations and other organizations. Large data sets are combined with
clever, iterative processing algorithms to create Al systems that can learn from patterns and
characteristics in the data they study. An Al system assesses and evaluates its own performance
after each cycle of data processing in order to improve.

Because Al doesn't need breaks, it can do hundreds, thousands, or even millions of jobs very
fast, picking up a lot of knowledge quickly and excelling at any work it is taught to complete.
The key, though, is to grasp the notion that Al isn't simply a particular computer program or
application, but rather a whole subject, or a science. Building a computer system that can
simulate human behavior and employ human-like reasoning to solve complicated issues is the
aim of Al research. Al systems use a wide range of diverse technologies, as well as a long list of
methods and procedures, to achieve this goal. Let's look at these methods and tools next since
doing so will help us better comprehend what Al truly does and how it functions.

The contact center sector is breaching the hype barrier with artificial intelligence (Al). Even
though it's still in the early phases of adoption, it seems to be attracting the interest of both
buyers and sellers of contact center equipment. With all the misunderstanding that such
zealousness breeds, it seems that a brief introduction is in necessary. Al attempts to emulate
human cognitive processes on inputs and outputs, but on a scale and rate of data intake and usage
that humanity can't match. Al analyses and interprets massive amounts of data (and I mean big!)
to drive action via judgments and predictions. Al is dynamic; it learns, develops, and makes
suggestions for improvement.

Speech and text are processed using natural language understanding (NLU). Speech recognition
like your mother's is not NLU. It better interprets the inputs by using context rather than simply
words, phonemes, or phrases. It may also make use of the "emotional intelligence" that some
refer to as tone or sentiment. Applications may now advance a discussion more easily,
intuitively, and precisely as a consequence. Al need a vast data set to study and learn from in
order to work its magic. The information may be both organized and unstructured, such as audio
or text exchanges, customer-submitted videos or images, and account information, recent
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transactions, and contact information. Because it may give crucial context, an app may get data
from several sources, highlighting the need of integration in allowing Al

An Al application attempts to identify patterns and determine what is (or isn't) effective based on
desired results. It is behaving by determining the "next best action," forecasting behavior, and
foreseeing the next step. Data cleaning, labeling, and processing using predictive algorithms
requires a lot of processing power and may be done at many different levels.

The consequences that result from the activities Al specifies may then be evaluated. It's simple to
assume that a solid AI program would know what to do with the findings, but you should
proceed with care in this case. A pattern must be both recognisable and plausible. If left to their
own ways, "bots" may go berserk after picking up negative human inputs due to ignorance or
bewilderment. Giving human aid is a preferable strategy (at least in our sector, in our
generation): When a qualified individual evaluates something, Al recognizes it and then offers
suggestions for improvement.

Several important enablers that might potentially distinguish distinct solutions and services.
Without access to massive data sets from your CRM, WFM, website, mobile applications, social
media, IVR, etc., an Al application won't get very far. A client, agent, or manager must be able
to easily utilize the User Interface (UI), which must be welcoming and conversational
(depending on the application). Additionally, you will want effective tools for managing the
application so that someone can examine results and provide the system the input it needs to
complete the loop and improve operations in Figure 1 shows the working of the Artificial
Intelligence at different level.

Processing (Rules, Outcomes
Algorltth} - successﬂs

mrel * Failures
Adjustments Assessments
* Data = Analysis
» Rules and Algorithms » Discovery
* Target Ouicomes * Feedback

Figure 1: Illustrate the working of the Artificial Intelligence at different level.

An artificial intelligence system first receives data input in the form of voice, text, images, etc.
The system then interprets, predicts, and takes action on the incoming data by using a variety of
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rules and algorithms. After processing, the system returns a result, such as success or failure,
depending on the data supplied. The outcome is then evaluated through analysis, research, and
feedback. Finally, the system modifies input data, rules and algorithms, and desired outcomes
based on its evaluations. This cycle is repeated until the desired outcome is obtained. Al is
generally created by applying to robots human talents and features that have been reverse-
engineered. Al's fundamental goal is to create intelligent robots by studying human behavior.
Simply expressed, the fundamental objective of Al is to develop a technology that permits the
autonomous, intelligent operation of computer systems.

Businesses are using Al more and more to make important choices as it becomes ingrained in
every element of business. Al has spread like a virus thanks to its use in fostering creativity,
improving consumer experiences, and increasing business profits. The availability of Al, ML,
deep learning, and neural networks for small- and medium-sized businesses as well as large
corporations has made this transition to Al conceivable. The future years may also see a
collaborative link between people and machines, which will strengthen cognitive skills and
talents and increase overall productivity, in contrast to prevalent misconceptions that Al will
replace humans across job categories.

Recently, we addressed the significance of artificial intelligence and how to get started in the
field. In this article, we'll examine how Al functions in practise. We'll explain what artificial
intelligence is, the subjects and disciplines it draws from, the technology used in its operations,
and how Al solutions are being used in the contemporary economy.

Al Really Doing

Large data sets are combined with clever, iterative processing algorithms to create Al systems
that can learn from patterns and characteristics in the data they study. An Al system assesses and
evaluates its own performance after each cycle of data processing in order to improve. Because
Al doesn't need breaks, it can do hundreds, thousands, or even millions of jobs very fast, picking
up a lot of knowledge quickly and excelling at any work it is taught to complete. The key,
though, is to grasp the notion that AI isn't simply a particular computer programme or
application, but rather a whole subject, or a science. Building a computer system that can
simulate human behaviour and employ human-like reasoning to solve complicated issues is the
aim of Al research. Al systems use a wide range of diverse technologies, as well as a long list of
methods and procedures, to achieve this goal. Let's look at these methods and tools next since
doing so will help us better comprehend what Al truly does and how it functions. You may think
of the various parts of an Al system as sub-fields inside the larger subject of artificial
intelligence.

The following industries often make use of Al technology:

1. Machine learning is a particular use of Al that enables computer systems, programmes, or
apps to automatically learn and improve their performance over time without having been
explicitly designed to do so. Al is now equipped with the ability to use machine learning
to identify patterns in data, unearth new information, and enhance the outcomes of
whatever work it has been given.
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Deep Learning is a particular kind of machine learning that enables Al to develop and
learn by analysing data. Deep Learning processes information, identifies relationships
between the data, and generates conclusions, or outcomes, based on positive and negative
reinforcement using artificial neural networks that resemble biological neural networks in
the human brain.

Neural networks are a method that repeatedly examines data sets to discover relationships
and derive meaning from undefined data. Artificial intelligence (Al) systems can process
huge amounts of data, find patterns among them, and respond to queries using neural
networks, which function similarly to the networks of neurons in the human brain.
Cognitive computing enables computer models to emulate how a human brain functions
while carrying out a difficult activity, such as processing text, voice, or pictures.
Cognitive computing is a crucial component of Al systems created to mimic interactions
between people and machines.

Natural language processing a crucial step in the Al process, natural language processing
enables computers to identify, examine, comprehend, and really grasp spoken and written
human language. Any Al-driven system that interacts with people in any manner,
whether via text or spoken inputs, has to have a strong understanding of natural language
processing.

Computer vision reviewing and interpreting the content of a picture using pattern
recognition and deep learning is one of the many applications of Al technology. Like the
captchas you'll see all over the web that learn by asking people to help them identify
automobiles, crosswalks, bicycles, mountains, etc., computer vision enables Al systems
to recognise components of visual input.

Technology Does Al Require

Although artificial intelligence (AI) is not new, its popularity and usefulness have increased
greatly in recent years as a result of significant technological advancements. Actually, the scope
and value of Al have grown at an accelerating rate, and recent technical advancements, such as:

1.

Larger, More Accessible Data Sets: Data is the lifeblood of Al, and its value has
increased as data has multiplied quickly and become easier to access. Al would have
significantly fewer possible uses without advancements like "The Internet of Things,"
which generates enormous amounts of data from linked devices.

Graphical Processing Units: One of the main factors driving Al's increasing value is the
use of GPUs, which are essential for giving Al systems the computing ability to handle
the millions of computations required for interactive processing. The computational
power required for Al to quickly analyse and comprehend massive data is provided by
GPUs.

Intelligent Data Processing: Al systems can now evaluate data quicker and at numerous
levels concurrently thanks to new and more sophisticated algorithms. This allows them to
comprehend complicated systems and forecast unusual occurrences much more swiftly.
Application Programming Interfaces: By boosting their capacity to recognise and
comprehend patterns in data, conventional computer programmes and software
applications may become smarter by incorporating Al features.
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Al Being Applied

Understanding where and how Al is being used is also crucial to understanding how it functions.
There are several instances of Al being used in the current economy, such as

1. Retail: Al systems are being used to create more efficient retail layouts, manage
inventory, and provide buying recommendations, such as via Amazon's "You May Also
Like" suggestions.

2. Healthcare: Al has been taught to give individualised healthcare, including reminders for
when patients need to take their medications and recommendations for certain activities
they should do to speed up injury healing.

3. Manufacturing: Artificial intelligence (AI) technologies assist manufacturers in
forecasting their load and demand, increasing their efficiency and enabling factory
managers to make better choices on the ordering of supplies, completion schedules, and
other logistical difficulties.

4. Life Sciences: In order to assist life science firms bring effective medications to market
quicker, Al intelligence is actively utilised to examine complicated data sets that are
valuable for evaluating novel medicines.

5. Finance: Artificial intelligence (AI) technologies are being used to identify and stop
fraudulent financial transactions, give evaluations that are more accurate than
conventional credit ratings, and automate a variety of formerly human data-related jobs.

Mathematician Alan Turing altered history once again with a simple query: "Can
computers think?" Less than ten years after assisting the Allies in winning World War II
by cracking the Nazi encryption device Enigma. The core aim and vision of Al were
defined by Turing's 1950 work "Computing Machinery and Intelligence" and the
following Turing Test. Fundamentally, artificial intelligence (Al) is the area of computer
science that seeks to positively respond to Turing's challenge. The goal of this project is
to recreate or reproduce human intellect in robots. The broad objective of Al has sparked
a lot of discussions and inquiries. In fact, no one definition of the discipline is widely
acknowledged. The main drawback of describing Al as merely "creating machines that
are intelligent" is that it fails to define Al and explain what constitutes an intelligent
machine. Although there are many different approaches to the multidisciplinary science
of artificial intelligence (Al), advances in machine learning and deep learning are causing
a paradigm change in almost every area of the tech industry.

A 2019 research study titled "On the Measure of Intelligence" is one example of a new
test that has been suggested lately and has gotten generally positive reviews. In the
article, Francois Chollet, a seasoned expert in deep learning and a Google employee,
makes the claim that intelligence is defined as the "pace at which a learner transforms
their existing knowledge and experience into new abilities at worthwhile activities that
include uncertainty and adaptability." In other words, the most intelligent algorithms are
able to predict what will happen in a variety of circumstances with just a tiny quantity of
experience. In contrast, Stuart Russell and Peter Norvig address the idea of Al by
organising their work around the topic of intelligent agents in machines in their book
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Artificial Intelligence: A Modern Approach. In light of this, Al is defined as "the study of
agents that receive information from their environment and take action."

The first two concepts relate to how people think and reason, while the others are about how
people behave. According to Norvig and Russell, "all the abilities required for the Turing Test
also enable an agent to behave rationally." They place special emphasis on rational agents that
act to get the greatest results.

"Algorithms enabled by restrictions, revealed by representations that allow models focused at
loops that bind thought, perception, and action together," is how Patrick Winston, a former MIT
professor of Al and computer science, characterised Al. Although these concepts may appear
esoteric to the ordinary person, they assist to concentrate the discipline as a branch of computer
science and provide a guide for incorporating ML and other branches of Al into programmes and
machines.

The Four Types of Artificial Intelligence

Based on the kinds and levels of difficulty of the tasks a system is capable of doing, Al may be
categorised into four categories. Automated spam filtering, for instance, belongs to the most
fundamental category of artificial intelligence, while the distant possibility of creating robots that
can understand human emotions and ideas belongs to a whole separate subcategory of Al

1. Reactive Machines: The most fundamental AI principles are followed by a reactive
computer, which, as its name suggests, can only use its intellect to see and respond to the
environment in front of it. Because a reactive machine lacks memory, it is unable to use
previous experiences to guide current decisions.

Reactive machines can only do a small number of highly specialised tasks since they are
only capable of seeing the environment immediately. However, intentionally limiting the
scope of a reactive machine's worldview implies that this kind of AI will be more
dependable and trustworthy it will respond consistently to the same stimuli.

The chess-playing supercomputer Deep Blue, which was created by IBM in the 1990s
and beat Gary Kasparov in a game, is a well-known example of a reactive machine. Deep
Blue was only able to recognise the chess pieces on a board, know how each moves
according to the game's rules, acknowledge each piece's current location, and decide what
would be the most logical move at that precise time. The machine wasn't striving to better
place its own pieces or anticipate prospective movements from the other player. Every
turn was seen as existing independently of any earlier movements and as having its own
reality.
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Google's AlphaGo is another example of a reactive computer that plays games. Due to its
inability to predict plays in the future and reliance on its own neural network to analyse
game developments in the present, AlphaGo has an advantage over Deep Blue in more
difficult games. In 2016, champion Go player Lee Sedol was defeated by AlphaGo,
which has already defeated other top-tier opponents in the game. Reactive machine Al
may achieve a degree of complexity and give dependability when developed to carry out
recurring tasks, despite its constrained scope and difficulty in modification.

Limited Memory: When collecting information and assessing options, limited memory
Al has the capacity to remember earlier facts and forecasts, effectively looking back in
time for hints on what could happen next. Reactive machines lack the complexity and
potential that limited memory. Al offers restricted memory An Al environment is
developed so that models may be automatically taught and refreshed, or Al is generated
when a team constantly teaches a model in how to understand and use new data.

The following six actions must be taken when using ML with restricted memory Al: The
ML model must be developed, be able to generate predictions, be able to accept input
from humans or the environment, be able to store that feedback as data, and all of these
stages must be repeated in a cycle.

There are several ML models that utilize limited memory Al:

ii.

jii.

iv.

Reinforcement learning:Through repeated error-and-trial, reinforcement learning
develops the ability to anticipate outcomes more accurately.

Recurrent neural networks (RNN):Recurrent neural networks (RNNs) employ
sequential data to incorporate knowledge from earlier inputs to affect the input and
output at the present time. These are often employed for ordinal or temporal issues in
applications including voice recognition, natural language processing, picture
captioning, and language translation. Long short term memory (LSTM), a subset of
recurrent neural networks, uses historical data to forecast the next item in a series.
LTSMs discount older data while still using it to draw conclusions since they believe
it to be less significant when generating predictions.

Evolutionary generative adversarial networks (E-GAN): Evolving over time,
generative adversarial networks (E-GAN) expand to explore slightly altered routes
depending on prior experiences with each new choice. Throughout its evolutionary
mutation cycle, this model is continually searching for a better route and makes
predictions using simulations, statistics, or chance.

Transformers: Transformers are networks of nodes that train on existing data to learn
how to do a certain activity. Transformers are able to conduct processes such that
every element in the input data pays attention to every other element rather than
needing to group components together. This is referred as by researchers as "self-
attention," which means that as soon as a transformer begins training, it may perceive
traces of the full data set.
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3. Theory of Mind: It is only speculative to have a theory of mind. The technical and
scientific advancements required to develop this advanced level of Al have not yet been
attained.

The idea is founded on the psychological knowledge that one's own conduct is influenced
by the thoughts and feelings of other living creatures. This would imply that Al
computers might understand how people, animals, and other machines feel and make
choices via self-reflection and determination and would use that knowledge to make their
own judgements. In order to create a two-way communication between humans and Al,
robots essentially need to be able to understand and interpret the idea of "mind," the
fluctuations of emotions in decision making, and a litany of other psychological concepts
in real time.

4. Self-Awareness: The ultimate stage of Al development will be for it to become self-
aware after theory of mind has been created, which will likely take a very long time. This
sort of Al is conscious on a par with humans and is aware of both its own presence and
the presence and emotional states of others. It would be able to comprehend what other
people could require based on both what they say to them and how they say it. Al self-
awareness depends on human researchers being able to comprehend the basis of
consciousness and then figure out how to reproduce it in machines.

Artificial intelligence has drawn criticism from both the scientific community and the general
public since its inception. One recurring thought is that machines will advance to the point that
humans won't be able to keep up with them, and they'll set off on their own, reinventing
themselves exponentially. Another is that technology has the potential to be weaponized and can
invade people's privacy. Other debates centre on the morality of artificial intelligence and
whether robots and other intelligent machines should be accorded the same rights as people.
Self-driving cars have generated some controversy since their vehicles are often built with the
least amount of danger and fatalities in mind. These automobiles would determine which option
would result in the least amount of harm if they were given the choice between crashing with one
person and another at the same moment. How artificial intelligence could impact human jobs is
another hotly debated topic. There is a worry that individuals may be forced out of the
employment as numerous businesses try to automate certain tasks via the use of clever
technology. Taxis and car-sharing services may become unnecessary as a result of self-driving
automobiles, and manufacturers may be able to quickly swap out human work with machine
labour, rendering people's talents obsolete.

Al work
Vendors have been rushing to showcase how their goods and services incorporate Al as the

hoopla around AI has grown. Frequently, what people mean by Al is only one element of Al,
like machine learning. For the creation and training of machine learning algorithms, Al needs a



Artificial Intelligence

foundation of specialised hardware and software. There is no one programming language that is
exclusively associated with Al, although a handful are, including Python, R, and Java.

A vast volume of labelled training data is often ingested by Al systems, which then examine the
data for correlations and patterns before employing these patterns to forecast future states. By
studying millions of instances, an image recognition tool may learn to recognise and describe
things in photographs, much as a chatbot that is given examples of text conversations can learn
to make realistic interactions with humans.

Three cognitive abilities learning, reasoning, and self-correction are the main topics of Al
programming.

1. Learning processes: This area of Al programming is concerned with gathering data and
formulating the rules that will enable the data to be transformed into useful knowledge.
The guidelines, also known as algorithms, provide computer equipment detailed
instructions on how to carry out a certain activity.

2. Reasoning processes: This area of Al programming is concerned with selecting the best
algorithm to achieve a particular result.

3. Self-correction processes: This feature of Al programming is to continuously improve
algorithms and make sure they provide the most precise results.

Al is significant because, in certain circumstances, it can outperform people at activities and
because it may provide businesses with previously unknown insights into their operations. Al
technologies often do work fast and with very few mistakes, especially when it comes to
repetitive, detail-oriented activities like reviewing a large number of legal papers to verify key
areas are filled in correctly. This has contributed to an increase in productivity and given some
bigger businesses access to whole new market prospects. It would have been difficult to conceive
employing computer software to link passengers with cabs before the current wave of Al, yet
now Uber has achieved global success by doing precisely that. It makes use of powerful machine
learning algorithms to forecast when individuals in certain locations are likely to want rides,
which assists in proactively placing drivers on the road before they are required. Another
example is Google, which has grown to be one of the major players in a variety of online
services by employing machine learning to analyse user behaviour and then enhance its
offerings. Sundar Pichai, the business's CEO, said that Google will function as a "AI first"
corporation in 2017. The biggest and most successful businesses of today have utilised Al to
enhance their operations and outperform rivals.
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Artificial intelligence seeks to integrate thinking and intelligence by considering human behavior
and characteristics as objects. The renowned Turing Machine was created by British cryptanalyst
Alan Turning during World War II, marking the beginning of the study of artificial intelligence.
The Turing machine proved that a computer could work on a program and develop its skills by
learning as it went, based on theoretical research that lasted ten years.

Turning devised a practical test to determine if a computer device has human intelligence in
1950. The Turing Test still serves as the foundation for proving the existence of sentient systems.
An interrogator, a computer, and a person are all used in this straightforward exam. The
interrogator asks both the human and the machine questions and attempts to tell them apart based
on their responses. The exam is conducted by the interrogator using a keyboard and a screen. In
this exam, many persons play the roles of interrogators and people. The machine passes the test
and is deemed to be an intelligent system if a significant part of the interrogators are unable to
distinguish between the computer and the human.

METHODS OF ARTIFICIAL INTELLIGENCE:

Let's learn more about the philosophical approaches that make up the heart of artificial
intelligence after describing it. Each piece of Al research fits into one of the two categories listed
below:

1. SYMBOLIC METHOD: The symbolic technique, sometimes referred to as the "top-
down" strategy, mimics intelligence without taking into account the organic makeup of
the human brain. As implied by the name, this technique interprets symbols to examine
how the human brain thinks.

2. CONNECTIONIST METHOD: The symbolic method, sometimes known as the "top-
down" approach, imitates intelligence without considering the biological structure of the
human brain. As suggested by the name, this method analyzes symbols to look at how the
mind works.

These two Al Methods & Goals represent opposing strategies for creating Al systems and
algorithms. Despite their apparent similarity, they vary in their underlying principles. The
"bottom-up" method takes into account neuronal processes inside the brain, in contrast to the
"top-down" approach's reliance on symbolic descriptions. We may provide an example to
emphasize how these two strategies vary from one another. Think of a robot that uses visual
processing to identify the numbers.
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The program will be written using the geometric structure of each integer using the symbolic
method. The computer software will compare the numeric with the patterns of various numbers
that are recorded in its memory and attempt to match them. According to the Connectionist
method, the robot will repeatedly tune its artificial neural network to identify the numbers. In
contrast to the symbolic method, the connectionist approach more closely resembles the human
brain and its cognitive process.

When creating algorithms, researchers employ both these Al implementation methods and goals.
Researchers favor the Connectionist technique for complicated, real-world issues, while the
Symbolic approach is well known for trivial ones. Despite having tremendous promise, none of
these strategies has had much success so far.

In addition to these two main categories, researchers have developed a number of
implementation strategies for Al

e LOGIC-BASED AI: The knowledge, planning, and learning in the human mind are
represented using formal logic. This method focuses on figuring out the foundations of
logical reasoning and abstract cognition rather than replicating human mind.

e ANTI-LOGIC AI: Some academics contend that using straightforward general
reasoning, it is impossible to account for every facet of human behavior. The Anti-Logic
method works with ad-hoc techniques for machine learning and visual processing instead
of utilizing straightforward logic.

e KNOWLEDGE-BASED AI: Around the 1970s, when computers with large memory
became accessible, people began incorporating knowledge into Al applications. System
design thus included facts and guidelines to demonstrate the algorithm in their systems.

e STATISTICAL LEARNING: In recent years, scientists from all over the globe have
merged sophisticated mathematical and statistical models, such as information theory and
decision theory, to create artificial intelligence (AI) systems. This method has improved
the repeatability and accuracy of data mining.

METHODS AND GOALS OF ARTIFICIAL INTELLIGENCE:

Al researchers want to develop systems that are capable of making decisions and using logic in
accordance with the two Methods & Goals of AI mentioned above. Modeling the thinking,
learning, and behavior of people is necessary to deploy human intelligence. Al thus anticipates
achieving one of the three objectives.

1. STRONG AI: Artificial intelligence has long aimed to equal or surpass human intellect.
Designing a computer with superior intelligence that cannot be distinguished from human
intellect is known as strong Al. Although this objective generated a lot of interest in the
early days of Al challenges in practice have dimmed the optimism.

2. APPLIED AI: Strong Al has been modified more practically by "Applied AL" which
aims to create intelligent systems that are marketable. By using cutting-edge information
processing, applied Al has shown enormous success. Applied Al is the foundation for
devices like biometric scanners, personal assistants, and medical diagnostic systems.

3. COGNITIVE SIMULATION: Designing and testing hypotheses on how the human
mind works is another objective of Al. To better study how humans remember memories
or previous experiences and identify familiar locations or individuals, bioscience fields




Artificial Intelligence

like Neuroscience and Psychology are embracing cognitive simulation as a popular
method.

The symbolic (or "top-down") and the connectionist (or "bottom-up") approaches to Al research
are two different and, to some degree, opposing approaches. By examining cognition in terms of
the processing of symbols hence the symbolic label independent of the biological structure of the
brain, the top-down method aims to reproduce intelligence. Contrarily, the bottom-up strategy
entails building synthetic neural networks that closely resemble the organisation of the brain,
thus the moniker "connectionist."

Consider the challenge of developing a system with an optical scanner that can identify the
alphabet to demonstrate the differences between these methods. An artificial neural network is
often trained using a bottom-up technique by being given letters one at a time, progressively
increasing performance by "tuning" the network. A top-down strategy, on the other hand, often
entails creating a computer programme that evaluates each letter against geometric descriptions.
Simply defined, the top-down method is based on symbolic descriptions, while the bottom-up
approach is based on brain processes.

Edward Thorndike, a psychologist at Columbia University in New York City, initially proposed
that human learning is made up of some unidentified characteristic of connections between
neurons in the brain in The Fundamentals of Learning (1932). Donald Hebb, a psychologist at
McGill University in Montreal, Canada, proposed in The Organization of Behavior (1949) that
learning entails strengthening certain patterns of brain activity by raising the likelihood (weight)
of induced neuron firing between the linked connections.

In 1957, Herbert Simon, a psychologist and computer scientist at Carnegie Mellon University in
Pittsburgh, Pennsylvania, and Allen Newell, a researcher at the RAND Corporation in Santa
Monica, California, summed up the top-down approach in what they dubbed the physical symbol
system hypothesis. According to this theory, processing symbol structures may theoretically
create artificial intelligence in a computer, and human intelligence is also the consequence of
similar symbolic manipulations.

Top-down and bottom-up strategies were explored concurrently in the 1950s and 1960s, and both
produced notable, if constrained, outcomes. However, bottom-up Al was ignored throughout the
1970s, and it wasn't until the 1980s that this strategy once again gained popularity. Both
strategies are used today, and both are considered to have drawbacks. While bottom-up
researchers have been unable to duplicate the neural systems of even the most basic living
organisms, symbolic approaches often fail when applied to the actual world. There are around
300 neurons in the well researched worm Caenorhabditis elegans, and their pattern of
connectivity is completely understood. However, not even this worm can be replicated by
connectionist models. Evidently, the connectionist theory's depictions of neurons are vast
oversimplifications of the truth.

STRONG AI, APPLIED AI, AND COGNITIVE SIMULATION

The three objectives of strong Al, applied Al, and cognitive simulation are the ones that Al
research aims to achieve using the techniques described above. Strong Al strives to create
intelligent machines. (The philosopher John Searle of the University of California at Berkeley
coined the phrase "strong AI" to describe this field of study in 1980.) The ultimate goal of strong
Al is to create a computer whose general level of intelligence is equal to that of a human. This
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objective sparked a lot of interest in the 1950s and 1960s, as explained in the section early
milestones in Al, but such optimism has given way to an understanding of the tremendous
challenges required. There hasn't been much development thus far. Some opponents question if
science will ever develop a system with even the general intelligence of an ant in the near future.
In fact, some researchers in the other two disciplines of Al believe that strong Al is not worthy of
study.

Advanced information processing, commonly referred to as applied Al, tries to create "smart"
systems that are economically feasible, such as stock trading and "expert" medical diagnostic
systems. As mentioned in the section on expert systems, applied Al has had significant success.
Computers are used in cognitive simulation to test ideas about how the mind functions, such as
how humans identify faces or retain memories. Cognitive simulation is already a potent tool in
both cognitive psychology and neuroscience.

The British logician and computer pioneer Alan Mathison Turing produced the initial significant
work in the subject of artificial intelligence in the middle of the 20th century. In 1935, Turing
wrote about an abstract computer that had an infinite memory and a scanner that moved symbol
by symbol across the memory, reading what it found and recording new symbols. A programme
of instructions that is also stored in the memory as symbols controls how the scanner behaves.
This is Turing's stored-program notion, and it implicitly allows for the prospect of the machine
running its own programme and maybe enhancing or altering it. Modern terminology refers to
Turing's invention as the universal Turing machine. In essence, all contemporary computers are
universal Turing machines.

Turing was a renowned cryptanalyst at Bletchley Park's Government Code and Cypher School in
Buckinghamshire, England, during World War II. The construction of Turing's stored-program
electronic computing machine had to wait until the end of World War II in Europe in 1945.
Nevertheless, he gave the topic of artificial intelligence a lot of attention throughout the conflict.
Donald Michie, a former colleague of Turing's at Bletchley Park who later founded the
Department of Machine Intelligence and Perception at the University of Edinburgh, recalled that
Turing frequently spoke about how computers could use guiding principles to solve new
problems and learn from previous ones, a technique that is now known as heuristic problem
solving.

What we want is a system that can learn from experience, and the "possibility of letting the
machine adjust its own instructions offers the means for this," said Turing in what is likely the
first public speech to describe computer intelligence (London, 1947). In a study titled "Intelligent
Machinery," he first presented many of the key ideas of Al. The majority of Turing's concepts,
however, were subsequently reimagined by others since he chose not to publish this article. One
of Turing's early concepts, for instance, was to programme a network of artificial neurons to
carry out certain jobs; this notion is covered in the section on connectionism.

THE TURING TEST

In 1950, Turing introduced a test for computer intelligence that is now often referred to as the
Turing test, avoiding the long-standing discussion over the notion of intelligence. Three people a
machine, a human interrogator, and a human foil take part in the Turing test. By questioning the
other two individuals, the interrogator tries to identify which is the computer. There is just
keyboard and screen communication. The interrogator is free to ask as many probing and all-
encompassing questions as desired, and the computer is allowed to use all available means to
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compel a false identity. For instance, the computer may respond "No" when asked "Are you a
computer? ", and it might provide an inaccurate result after a lengthy wait when asked to
multiply two enormous numbers. The foil must aid in the interrogator's ability to identify the
subject accurately. The interrogator and foil roles are played by a variety of individuals, and if a
significant majority of the interrogators are unable to differentiate the computer from the human,
then (according to supporters of Turing's test), the computer is seen to be an intelligent, thinking
creature. Hugh Loebner, an American philanthropist, established the yearly Loebner Prize
competition in 1991. He offered a $100,000 payoff to the first machine to pass the Turing test
and a $2,000 prize for the finest entry. However, no Al system has come close to passing the
Turing test in its purest form.

THE FIRST Al PROGRAMS

Christopher Strachey, who subsequently served as the head of the Programming Research Group
at the University of Oxford, created the first effective Al software in 1951. The University of
Manchester in England used the Ferranti Mark 1 computer to run Strachey's checkers (draughts)
software. By the summer of 1952, this software was able to play a full game of checkers quickly.
In 1952, details of the first effective machine learning demonstration were made public.

The EDSAC computer ran the Shopper programme, which was created by Anthony Oettinger at
the University of Cambridge. An eight-store mall served as the virtual environment for shoppers.
When told to buy something, the shopper would look for it by visiting several stores at random
until they located it. The shopper would commit to memory a handful of the products available
in each store they visited while looking (just as a human shopper might). When Shopper was sent
out again for the same item or another item that it had previously found, it went right away to the
proper store.

A checkers programme created in 1952 for the IBM 701 prototype was the first artificial
intelligence (AI) application to operate in the United States. The core components of Strachey's
checkers software were taken up by Samuel, who over many years significantly expanded it. He
introduced capabilities that allowed the software to learn from experience in 1955. Samuel
improved his computer by include methods for both rote learning and generalisation. These
improvements finally helped his software defeat a former Connecticut checkers champion in one
game in 1962.

The everyday lives of society are being changed by modern sophisticated systems. Artificial
Intelligence (AI) models and algorithms are taken into account throughout the design and
implementation of these systems. In order to provide both a thorough foundation in the field and
practical understanding about how to create actual intelligent systems, this course intends to
teach various Al theories and techniques. The course's primary focus is on classical Al ideas and
algorithms. Students will learn about many Al paradigms throughout the course, including logic-
based and data-driven approaches as well as rational intelligent beings.

Artificial intelligence (Al), big data (BD), and advanced digital technologies (ADT) will be
valuable and useful to our society in the foreseeable future, just as oil was of such great value
and importance in the past. Indeed, at this point, we cannot claim that BD, Al, and ADTs will be
perfect solutions for the energy sector; however, the importance of these fields will increase
substantially in relation to renewable energy sources. In this review paper, we conduct a
literature review on BD, Al, and ADTs to investigate their relationships and to reveal their
potential integration in the design and implementation of smart energy management systems
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(SEMS). There have been multiple published reports and review papers dealing with various
perspectives of BD, Al, and ADTs in SEM. These papers supplement our work by providing
more detailed descriptions and performance of individual technologies, while this work focuses
more on their interactions.

In the context of smart energy management, artificial intelligence can be used for energy
generation forecasting, demand forecasting demand side management (DSM), optimised energy
storage operation, energy theft detection, predictive maintenance and control, energy pricing
prediction, predicting weather phenomena related to energy predictions, and building energy
management. Some of the challenges in using Al include ensuring data security, understanding
the principles of Al technology, ensuring cybersecurity, refitting existing systems, and
quantifying the relationship between Al integration and economic benefits. Al models can be
used in all types of renewable energy including wind energy, solar energy, geothermal
energy, hydro energy, ocean energy, bioenergy, hydrogen energy and hybrid energy. Some of the
types of Al models are Artificial Neural Networks (ANNs), Wavelet Neural Networks
(WNNS5s), Support Vector Machine (SVM), Decision Trees, Hybrid, and Ensemble. Hybrid ML
models are generally faster, more accurate, and easier to use. Training these models requires vast
volumes of data; thus, BD techniques are required.

Research topics in big data include energy asset and operations management, DSM, fault
detection, predictive maintenance and monitoring for equipment, power quality analysis, energy
and load forecasting, parallel processing, and cloud data mining. As observed, there are some
mutual areas of research between Al and BD, thus it is even more important to understand how
they can be integrated. Some of the key challenges include data uniformity, cybersecurity, and
long-term planning. BD systems can be implemented through technologies such as Apache
Hadoop and MapReduce, Apache Spark, and NoSQL. BD solutions for the energy sector include
Intelligent Network Data Enterprise (INDE) by Accenture and Active Smart Grid Analytics
(ASA) by Itron-Teradata. Implementation of BD and Al requires further digitalization of the
grid.

There are several methods used in artificial intelligence, including:
1. MACHINE LEARNING:

A method of teaching computers to learn from data, without being explicitly programmed.
Machine learning is a method of teaching computers to learn from data, without being explicitly
programmed. It involves training a model on a dataset, and then using that trained model to make
predictions or decisions about new, unseen data. There are several types of machine learning,
including supervised learning, unsupervised learning, semi-supervised learning, and
reinforcement learning.

A. In supervised learning, the model is trained on a labeled dataset, where the correct output
for each input is provided. This type of learning is used for tasks such as classification
and regression.

B. In unsupervised learning, the model is not provided with labeled data, and must find
patterns or relationships in the data on its own. This type of learning is used for tasks
such as clustering and dimensionality reduction.

C. Semi-supervised learning is a combination of supervised and unsupervised learning,
where the model is provided with some labeled data and some unlabeled data.
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D. Reinforcement learning is a type of machine learning where the model learns to make
decisions by receiving rewards or penalties for certain actions. This type of learning is
used in control systems and games.

Overall, Machine learning is a broad field of study that encompasses many different techniques
and algorithms, and it's used in a wide range of applications, such as natural language
processing, computer vision, and predictive analytics.

2. NEURAL NETWORKS:

A type of machine learning model inspired by the structure and function of the human brain. A
neural network is a type of machine learning model that is inspired by the structure and function
of the human brain. It is composed of layers of interconnected "neurons," which process and
transmit information.

A neural network takes in inputs, which are then processed through multiple layers made up of
interconnected "neurons." Each neuron applies a transformation to its inputs and then passes the
result on to the next layer. The final output is a prediction or decision made by the neural
network.

The most common type of neural network is called a feedforward neural network, in which
information flows through the network in one direction, from input to output. There are also
recurrent neural networks, which allow information to flow in cycles, and convolutional neural
networks, which are particularly useful for image and video processing.

One of the main advantages of neural networks is their ability to learn from a large amount of
data and make predictions or decisions that are difficult for humans to program explicitly. Neural
networks can be used for a wide range of tasks, such as image recognition, natural language
processing, and playing games. Deep Learning is a sub-field of machine learning which uses

deep neural networks with multiple layers to achieve the task.
3. DEEP LEARNING:

A subfield of machine learning that uses neural networks with multiple layers. Deep learning is a
subfield of machine learning that uses neural networks with multiple layers, called deep neural
networks, to learn from data and make predictions or decisions. These deep neural networks are
composed of multiple layers of interconnected "neurons," which process and transmit
information. Each layer applies a transformation to the input and then passes the result on to the
next layer. The final output is a prediction or decision made by the network.

Deep learning has been particularly successful in tasks such as image recognition, natural
language processing, and speech recognition. Deep neural networks are able to learn complex
patterns in data and make predictions with high accuracy.

One of the main advantages of deep learning is its ability to automatically learn features from the
data, without the need for manual feature engineering. This allows deep learning models to be
applied to a wide range of tasks, such as image classification, object detection, speech
recognition, natural language processing, and more.

Deep learning algorithms are trained with a massive amount of data, this is possible with the help
of powerful hardware such as Graphics Processing Units (GPUs) and distributed computing.
This allows the models to learn from a lot of examples and improve the prediction accuracy. It is
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a rapidly evolving field with a lot of research and development happening, new architectures and
techniques are being developed every day

4. NATURAL LANGUAGE PROCESSING:

a method of teaching computers to understand human language. Natural Language Processing
(NLP) is a method of teaching computers to understand human language. It is a subfield of
artificial intelligence and computational linguistics that deals with the interaction between
computers and human language. The goal of NLP is to develop algorithms and models that can
analyze, understand, and generate human language.

NLP tasks include:

a) Speech recognition: converting spoken words to text

b) Text classification: determining the topic or sentiment of a piece of text

¢) Named entity recognition: identifying people, places, and organizations in text

d) Part-of-speech tagging: determining the grammatical role of each word in a sentence
e) Parsing: analyzing the grammatical structure of a sentence

f) Machine translation: translating text from one language to another

g) Text generation: generating new text that is similar to a given source text

NLP techniques include:

a) Statistical methods: using probabilistic models to analyze language data

b) Rule-based methods: using a set of hand-written rules to analyze language data

¢) Machine learning: using algorithms to learn from language data and make predictions
d) Deep learning: using neural networks with multiple layers to learn from language data

NLP has many practical applications, such as chatbots, virtual assistants, sentiment analysis,
language translation, and text summarization. With the rise of big data, NLP has become an
essential tool for extracting insights and knowledge from unstructured text data, which is widely

available on the internet.

S. COMPUTER VISION:

A method of teaching computers to understand and interpret images. Computer vision is a
method of teaching computers to understand and interpret images. It is a subfield of artificial
intelligence that deals with the development of algorithms and models that can automatically
analyze and understand visual data from the world.

Computer vision tasks include:

a) Image classification: determining the class or category of an image

b) Object detection: finding and locating objects in an image

¢) Image segmentation: dividing an image into multiple segments or regions

d) Image registration: aligning or registering multiple images of the same scene
e) Image restoration: removing noise or restoring an image to its original form
f) 3D reconstruction: creating a 3D model from 2D images

Computer vision techniques include:

a) Feature-based methods: using hand-crafted features to analyze images
b) Template matching: matching a template image to an input image
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¢) Machine learning: using algorithms to learn from image data and make predictions
d) Deep learning: using neural networks with multiple layers to learn from image data

Computer vision has many practical applications, such as self-driving cars, object tracking,
image search, and medical imaging. With the increasing availability of large-scale image datasets
and the development of powerful hardware such as GPUs, the field of computer vision has seen
significant progress in recent years.

6. EXPERT SYSTEMS:

A method of programming computers to simulate the problem-solving abilities of a human
expert.

7. EVOLUTIONARY ALGORITHMS:

A method of optimization inspired by the process of natural evolution. Evolutionary algorithms
(EAs) are a class of optimization and search algorithms that are inspired by the process of natural
evolution. They are used to find approximate solutions to optimization and search problems. EAs
typically involve the use of a population of candidate solutions, which evolve over time through
the application of genetic operators such as mutation and crossover. The goal of the EA is to find
the best solution, or a near-optimal solution, to the problem at hand by mimicking the process of
natural selection. EAs have been applied to a wide range of problems, including function
optimization, machine learning, and scheduling.

8. FUZZY LOGIC:

A method of reasoning that deals with imprecise or uncertain information. Fuzzy logic is a form
of mathematical logic that deals with reasoning that is approximate rather than fixed and exact. It
is used to model the uncertainty and imprecision that is often found in real-world situations. In
contrast to traditional Boolean logic, which only allows for statements to be true or false, fuzzy
logic allows for statements to have a degree of truth that ranges between 0 and 1.

Fuzzy logic is particularly useful in situations where the relationship between inputs and outputs
is not clearly defined or is subject to change over time. It is used in a wide range of applications,
including control systems, decision making, image processing, and natural language processing.

Fuzzy systems consist of a set of fuzzy rules, and a reasoning mechanism (inference engine) that
processes these rules to produce a result. The fuzzy rules express a qualitative relationship
between inputs and outputs, and are usually written in a natural language-like form. Fuzzy logic
can be used to handle the uncertainty, vagueness and imprecision of the real world and it's
widely used in artificial intelligence, control engineering and other fields that need to handle
uncertain information.

9. SWARM INTELLIGENCE:

A method of optimization inspired by the behavior of swarms of animals. Swarm intelligence is a
type of artificial intelligence that is inspired by the collective behavior of social animals such as
ants, bees, and birds. It is a distributed problem-solving and decision-making method that relies
on the collective intelligence of a group of simple agents, or "swarm" members, to solve complex
problems.
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Swarm intelligence algorithms typically involve a large number of relatively simple agents that
interact with each other and their environment in order to achieve a common goal. The agents
operate independently, but they are able to communicate with each other and coordinate their
actions in order to achieve a desired outcome.

Examples of swarm intelligence algorithms include ant colony optimization, particle swarm
optimization, and artificial bee colony algorithm. These algorithms have been applied to a wide
range of optimization, control, and decision-making problems in fields such as engineering,
computer science, and biology.

Swarm intelligence can be used to solve complex problems by breaking them down into smaller
subproblems that can be solved concurrently by many agents. The collective intelligence of the
swarm allows for the emergence of sophisticated and intelligent behavior from the simple
interactions of individual agents.

REINFORCEMENT LEARNING:

A method of teaching computers to make decisions by rewarding or punishing certain actions.
Reinforcement learning (RL) is a type of machine learning in which an agent learns to make
decisions by interacting with its environment. The agent receives feedback in the form of
rewards or penalties, and uses this feedback to improve its decision-making over time.

In RL, an agent learns to select actions that maximize a cumulative reward signal. The agent
interacts with its environment by taking actions, and the environment responds with a reward
signal. The agent's goal is to learn a policy, which is a mapping from states of the environment to
actions that maximizes the expected cumulative reward.

Reinforcement learning algorithms include Q-Learning, SARSA, A3C, DDPG and PPO. These
algorithms have been applied to a wide range of problems, including game playing, robotics, and
decision making in complex systems.

Reinforcement learning differs from supervised learning in that there is no explicit training
dataset, instead the agent actively explores the environment and through trial and error it learns
to make decisions. It also differs from unsupervised learning as there is a clear objective or task
the agent is trying to achieve.
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As explained in the sections above, cognitive simulation and applied artificial intelligence (Al)
are both expected to continue to be successful. However, there is still debate regarding strong Al,
or artificial intelligence that aspires to mimic human intellectual capacities. In both professional
publications and the general press, exaggerated claims of achievement have hurt the
organization's credibility. A system that can match a human person is currently impossible to
create, much alone an embodied system that exhibits the general intelligence of a cockroach. One
cannot exaggerate how tough it is to scale up Al's small successes. Connectionists are unable to
simulate the nervous systems of even the most basic invertebrates, and opponents of nouvelle Al
regard the idea that high-level behaviors like language comprehension, planning, and reasoning
will somehow emerge from the interaction of basic behaviors like obstacle avoidance as merely
mystical. Five decades of research in symbolic Al have failed to produce any conclusive
evidence that a symbol system can manifest human levels of general intelligence. Figure 1
illustrates some significant artificial intelligence subfields:
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Figure 1: Illustrate the subfields of Artificial Intelligence.
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1. MACHINE LEARNING: The study of algorithms that learn from examples and
experiences is known as machine learning. The foundation of machine learning is the
notion that certain patterns in the data have been found and used to make future
predictions. The system learns to discover these rules, which is different from hardcoding
rules.

2. DEEP LEARNING: A branch of machine learning is called deep learning. Deep
learning does not imply that the machine acquires more in-depth knowledge; instead, it
uses multiple layers to extract knowledge from the data. The number of layers in the
model serves as a measure of its depth. For instance, the 22 layers of the Google LeNet
image recognition model.

3. NATURAL LANGUAGE PROCESSING: A neural network is made up of linked I/O
units, each of which has a weight corresponding to one of its computer programs. You
can use big datasets to develop prediction models. The human nervous system serves as a
foundation for this model. This approach may be used for computer speech, human
learning, picture interpretation, and other tasks. NLP is a technique for finding,
examining, comprehending, and extrapolating information from text-based data. NLP
libraries are used by programmers to instruct computers how to extract useful information
from text input. Computer algorithms can determine if an email is spam or not by
examining the subject line or body of the message, which is a popular use of NLP.

4. EXPERT SYSTEMS: An interactive, trustworthy computer-based decision-making
system called an expert system employs data and heuristics to address challenging
decision-making issues. It is also said to represent the pinnacle of human intellect. An
expert system's primary objective is to resolve the trickiest problems in a certain field.
The first effective Al software model took into account expert systems. They were
created for the first time in the 1970s, and their use thereafter increased dramatically in
the 1980s. An expert system is a computer program that simulates the decision-making
abilities of a human expert and falls under the category of artificial intelligence (AI)
technology. It does this by applying reasoning and insight rules in terms of the user
queries and drawing information from its knowledge store.

5. FUZZY LOGIC: A many-valued logic type called fuzzy logic is described as having
truth values for variables that might range from O to 1. It is a general term for the idea of
incomplete truth. In real life, there may be instances when we are unable to determine
whether a statement is true or untrue. Their fuzzy logic provides appropriate flexibility
for thinking that leads to mistakes and uncertainties of any condition. In the actual world,
we sometimes encounter a scenario where it is difficult to determine whether the
condition is true or not. Fuzzy logic, to put it simply, is a method for representing and
changing ambiguous information by gauging how likely the hypothesis is to be true.
Fuzzy logic is also utilized to make judgments about ideas that are inherently uncertain.
Fuzzy logic is practical and adaptable for implementing machine learning methods and
helping to logically replicate human reasoning.

TYPES OF ARTIFICIAL INTELLIGENCE:

Artificial intelligence comes in three main flavors: rule-based, decision tree, and neural
networks.
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a) Narrow Al is a subset of Al that gives you intelligent assistance with a specific task.

b) A sort of artificial intelligence known as "general AI" is capable of handling any
intellectual work effectively, much like a person.

c) Rule-based Al operates by applying a set of predetermined rules to a collection of input
data. The system then generates an output in line with that.

d) Determination tree In the same way that rule-based Al employs sets of predetermined
rules to make judgments, Al does the same. To take into account more alternatives, the
decision tree additionally allows for branching and looping.

e) Super Al is a form of artificial intelligence (Al) that enables computers to comprehend
human language and reply in a natural fashion.

f) Robot intelligence is a subset of Al that gives machines the capacity for sophisticated
cognitive functions including planning, thinking, and learning.

Artificial intelligence is the term for machines that behave like humans, mostly computers. Al
involves the use of computers to carry out activities like voice recognition, learning, and
problem-solving. If given enough knowledge, machines are capable of doing human-like actions.
Consequently, knowledge engineering is crucial to artificial intelligence. In order to perform
knowledge engineering, the relationship between objects and attributes is established. Artificial
intelligence systems are becoming larger and more complicated as they become more powerful.
Al researchers are always working to develop software systems for many uses, including
automated learning, knowledge, natural language processing, and voice recognition.

CHALLENGES COMES IN ARTIFICIAL INTELLIGENCE METHODS

The development of machine learning is what led to the present growth of artificial intelligence.
Instead of depending on explicit programming by a human, machine learning uses techniques
that enable computers to learn on their own by examining data and carrying out tasks based on
examples. Deep learning is a computer learning method that recognizes patterns in massive
amounts of data. It was developed as an inspiration for biological neural networks. Deep learning
systems outperform conventional machine learning algorithms by doing tasks by taking into
account instances, often without being programmed.

1. COMPUTING POWER:

Most developers avoid using these algorithms because of how much power they use. The
building blocks of modern artificial intelligence are machine learning and deep learning, both of
which need an increasing number of cores and GPUs to function well. Deep learning frameworks
may be used in many different fields, including asteroid monitoring, healthcare delivery, tracing
of celestial bodies, and many more. They need the processing power of a supercomputer, and
sure, supercomputers are expensive. Although developers are able to work on Al systems more
successfully because to the availability of Cloud Computing and parallel processing systems,
these benefits are not free. With the influx of enormous quantities of data and the quickly rising
complexity of algorithms, not everyone can afford that.

2. TRUST DEFICIT:

The unknowable nature of how deep learning models forecast the output is one of the most
significant problems that concern Al. For the average person, it is difficult to comprehend how a
particular collection of inputs might provide a solution for many types of issues. Many people
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throughout the globe are completely unaware of artificial intelligence, its applications, and how
it has been incorporated into products they use on a daily basis like smartphones, smart TVs,
banking systems, and even automobiles (at some level of automation).

3. LIMITED KNOWLEDGE:

Although there are many areas of the industry where artificial intelligence may be used as a
superior replacement for conventional technologies. The understanding of artificial intelligence
is the true issue. Only a small percentage of people outside of computer enthusiasts, college
students, and researchers are aware of the potential of Al

4. HUMAN-LEVEL:

This is one of the most significant Al difficulties, and it has kept academics on the lookout for
ways to improve Al services for businesses and start-ups. Although these businesses may brag of
accuracy rates exceeding 90%, people are still superior in every single case. Let's say that our
model is used to determine if the picture is of a dog or a cat. With a startling accuracy of over
99%, a person can anticipate the right result almost every.

It would need extreme finetuning, hyperparameter optimization, a large dataset, a precise and
well-defined method, as well as powerful processing capacity, uninterrupted training on train
data, and testing on test data for a deep learning model to perform similarly. That seems like a lot
of labor, but it's really a lot harder than it seems.

S. DATA PRIVACY AND SECURITY:

The primary basis for all deep and machine learning models is the availability of training data
and resources. Certainly, we have data, but since it is produced by millions of people globally,
there is a potential that it may be misused.

6. THE BIAS PROBLEM:

The quantity of data an Al system is educated on truly determines whether it is excellent or poor.
Thus, the key to developing effective Al systems in the future is the capacity to collect high-
quality data. However, the actual data that the companies gather on a daily basis is subpar and
has no intrinsic value. They are prejudiced and only serve to describe the characteristics of a
small group of individuals who have similar interests in terms of race, religion, ethnicity, gender,
and other factors. Only by developing certain algorithms that can effectively monitor these issues
can the true change be brought about.

7. DATA SCARCITY:

With large corporations like Google, Facebook, and Apple being accused of utilizing user data
collected unethically, many nations like India are implementing tough IT regulations to limit the
flow. These businesses are now faced with the challenge of designing apps for the global market
utilizing local data, which would be biased. Data is a crucial component of Al, and labeled data
is used to teach computers how to learn and predict the future. Despite the lack of data, several
businesses are working to develop novel approaches and AI models that can provide reliable
findings. With skewed data, the system as a whole could be faulty.
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8. INFRASTRUCTURE:

High internet speeds enable artificial intelligence-based solutions that improve our everyday life.
Al systems can operate at these rates if a corporation has the necessary infrastructure and
advanced computing power. However, since management is often afraid of the costs involved in
updating the systems, they choose not to deploy Al at all. As a result, most businesses continue
to use obsolete infrastructures, apps, and devices to manage their IT operations. Although
businesses who create or use artificial intelligence should be prepared to raise the bar for their IT
services, many [T organizations still face significant obstacles in replacing obsolete
infrastructure with conventional legacy systems.

9. AIINTEGRATION:

The need to integrate Al into current systems creates the first set of difficulties with its
implementation in business. It needs the assistance of Al solution providers with a lot of
experience and knowledge. It's more difficult to make the switch to Al than it is to just add new
plugins to an existing website. Infrastructure, data storage, and data input should all be taken into
account and protected against harm. Both the seamless functioning of the present systems and
compatibility with all AI needs must be guaranteed. Additionally, when the changeover is
complete, the staff members need to get enough training on using the new system.

10. COMPUTATION:
The information technology sector faces several obstacles and must always stay updated. No
other sector has grown as quickly. The largest issue the industry has ever faced is getting enough
processing capacity to handle the enormous amounts of data required for developing Al systems.
It may be difficult to reach and finance that level of computation, particularly for start-ups and
small-budget businesses.

A common language and coordination tool will be made available via the creation and
acceptance of relevant international standards and the accessibility of open-source software,
enabling the involvement of several independent parties in the creation of Al applications. This
may lessen the harmful consequences of Al advancements while helping to spread their positive
effects over the whole planet. It is crucial that a broad spectrum of stakeholders influence the
design, development, and use of Al systems. Datasets that are precise and inclusive of everyone
are needed for accurate and representative Al results. Additionally, measures must be taken to
encourage the ethical, moral, private, and secure usage of Al and Big Data.

Humans will be able to comprehend why Al is drawing particular correlations or inferences if Al
is more transparent, with the intention of informing legal or medical decision-making. As a
result, humans will be encouraged to apply their knowledge, wisdom, and intuition to confirm
results or come to a different option than the one the computer suggests.

Even while the computer does analysis and draws conclusions with far higher speed and
accuracy than previously, ultimate choices and the ability to challenge the machine's findings
still rest with humans. It is crucial to develop conditions that are favorable to obtaining digital
skills, whether via formal education or training at the workplace, in order to balance the effects
of Al on employment and profit from the new career prospects that Al brings.
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CHALLENGES (AND SOLUTIONS) FOR AI IMPLEMENTATION AND
DEVELOPMENT

1. Determining the right data set:

For Al to be effective, data availability and quality must be there. A corporation has to employ
the appropriate data sets and have a reliable supply of pertinent data that is clean, accessible,
well-governed, and protected in order to offer the most effective and timely Al capabilities.
Unfortunately, it is not feasible to programme Al algorithms to stop the flow of bad and
erroneous data; nevertheless, companies may contact Al specialists and collaborate with the
owners of various data sources to get around the difficulties of applying Al

2. The bias problem:

The data that Al systems are educated on determines how good they will be. Reliable artificial
intelligence development services depend on good data. Companies encounter several difficulties
using Al if there aren't enough high-quality data since biases cause abnormalities in ML
algorithm output. opens a new tab if it generates findings that are based on biases in the training
data or assumptions that were made during the machine learning process that are discriminatory.
Racial, gender, community, and ethnic prejudices can coexist with poor data.

Such prejudices need to be removed. Real change may be brought about by either providing Al
systems with objective training data or by creating understandable, readable algorithms. In order
to promote more transparency and trust as well as to detect bias in Al algorithms, many
organisations that create artificial intelligence make significant investments in the creation of
control frameworks and methodologies.

3. Data security and storage:

Large-scale data availability is a need for the majority of artificial intelligence development
services in order to train the algorithms. Despite the fact that producing enormous amounts of
data opens up more business prospects, doing so also raises storage and security concerns. The
likelihood of data leaking into the hands of someone on the dark web increases as more data is
created and as more individuals gain access. Due to the fact that this data is produced by millions
of users worldwide, difficulties with data security and storage have spread to a global level. The
finest data management environment for sensitive data and training algorithms for Al
applications must be employed, thus enterprises must make sure of this.

4. Infrastructure:

Artificial intelligence-based solutions change our lives and provide daily utility through high
internet speeds. Al systems achieve these speeds under the condition that a company has suitable
infrastructure and premium processing capabilities. However, most organizations still rely on
outdated infrastructures, applications, and devices to run their IT operations, as management
often gets scared of the expenses needed to update the systems, choosing instead to reject
implementing Al at all. Although companies that develop artificial intelligence or adopt it should
be ready to bring their IT services to a new level, replacing outdated infrastructure with
traditional legacy systems remains one of the biggest challenges for many IT companies.

5. Al integration:

The need to integrate Al into current systems creates the first set of difficulties with its
implementation in business. It needs the assistance of Al solution providers with a lot of
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experience and knowledge. It's more difficult to make the switch to Al than it is to just add new
plugins to an existing website. Infrastructure, data storage, and data input should all be taken into
account and protected against harm. Both the seamless functioning of the present systems and
compatibility with all Al needs must be guaranteed. Additionally, when the transfer is complete,
the staff members need to get enough training on how to use the new system.

6. Computation:

The information technology sector faces several obstacles and must always stay updated. No
other sector has grown as quickly. The largest issue the industry has ever faced is getting enough
processing capacity to handle the enormous amounts of data required for developing Al systems.
It may be difficult to reach and finance that level of computation, particularly for start-ups and
small-budget businesses.

7. Niche skillset:

Searching for and training people with the proper skillset and expertise for artificial intelligence
implementation and deployment is one of the most frequently-referenced challenges. A lack of
knowledge prevents organizations from adopting AI technologies smoothly and hinders
organizations on their Al journey. Because this is a significant challenge in the IT industry,
companies should think about spending additional budget on artificial intelligence app
development training, hiring Al development talents, or buying and licensing capabilities from
bigger IT companies.

8. Expensive and rare:

As previously said, integrating, deploying, and implementing Al requires a professional with a
specific amount of training and experience, such as a data scientist or data engineer. The fact that
these professionals are pricey and now relatively hard to find in the IT market is one of the
biggest obstacles to deploying Al in business. Therefore, it might be difficult for businesses with
limited resources to hire the right expertise for the project. Additionally, if you choose to adopt
or design an Al-based system, you'll need to constantly train users, which can call for specialised
high-end personnel who are scarce.

9. Legal issues:

Companies need to be worried about a variety of legal issues related to the creation and use of
artificial intelligence applications. The user data that the algorithms gather are quite delicate.
Inaccurate data governance systems and algorithms used in Al applications will always provide
inaccurate forecasts and reduce firm profits. Additionally, it could transgress rules or laws,
placing the company at risk of legal troubles.

10. Explainability:

Humans tend to only trust things that are simple to understand. The unknowable nature of how
deep learning models and a collection of inputs can anticipate the output and develop a solution
to a problem is one of the crucial implementation issues for Al. Explainability in Al is necessary
to provide transparency in Al judgements and the underlying mechanisms. As a result,
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businesses need to develop rules that examine how artificial intelligence affects decision-making,
conduct periodic system audits, and hold regular training sessions.

Challenges

Although AI offers many potential, there are also hazards. Gender, ethnic, and ideological
prejudices may be reflected in or reinforced by datasets and algorithms. Al models that depend
on inadequate or biassed datasets (supplied by humans) may draw inaccurate results.

Deep-learning technology are increasingly being used by humans to make hiring and lending
decisions. Deep-learning algorithms' inner workings, however, are opaque, and they don't
explain to people why Al makes particular connections or draws certain conclusions, when
mistakes could happen, or how and when Al might be replicating prejudice.

By automating mundane chores and eliminating employment, Al has the potential to widen
inequality. Software may have security issues, including the software that powers electricity
grids, surveillance cameras, and mobile devices. These may result in identity and money theft, as
well as internet and electrical outages.

The development of Al technology may potentially lead to the emergence of new dangers to
global security and peace. For instance, fraudulent video and audio may be produced using
machine learning to influence elections, decision-making, and governance.

SOLUTIONS: ENSURING AI IS USED FOR GOOD

A common language and coordination tool will be made available via the creation and
acceptance of relevant international standards and the accessibility of open-source software,
enabling the involvement of several independent parties in the creation of Al applications. This
may lessen the harmful consequences of Al advancements while helping to spread their positive
effects over the whole planet.

It is crucial that a broad spectrum of stakeholders influence the design, development, and use of
Al systems. Datasets that are precise and inclusive of everyone are needed for accurate and
representative Al results. Additionally, measures must be taken to encourage the ethical, moral,
private, and secure usage of Al and Big Data.

Humans will be able to comprehend why Al is drawing particular correlations or inferences if Al
is more transparent, with the intention of informing legal or medical decision-making. As a
result, humans will be encouraged to apply their knowledge, wisdom, and intuition to confirm
results or come to a different option than the one the computer suggests. Even while the
computer does analysis and draws conclusions with far higher speed and accuracy than
previously, ultimate choices and the ability to challenge the machine's findings still rest with
humans.

It is crucial to build conditions that are favourable to learning digital skills, whether via formal
education or training at the workplace, in order to balance the effects of Al on employment and
profit from the new career prospects that Al brings. Particularly for those with the sophisticated
digital abilities required to develop, manage, test, and analyse ICTs, Al will open more job
prospects. To solve Al-related security concerns in fields as varied as e-Finance, e-governance,
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smart sustainable cities, and connected autos, efforts that secure the safety, privacy, identity,
money, and assets of the end-user must be implemented.

Artificial intelligence (AI), sometimes known as machine intelligence, is a branch of technology
that enables the development of computers that are capable of certain activities that would
typically need human intellect, such as voice recognition, visual perception, and decision-
making.

Al supports specialised knowledge and data interpretation in disciplines including natural
language processing, learning, planning, and execution. The area of artificial intelligence is
broad and is made up of several subfields and sciences. To differentiate their goods from those of
rival firms, several businesses, including well-known tech giants like Apple, Google, and
Facebook, have been substantially investing in Al research and development.

The next revolution, which will disrupt most sectors, will be led by Al Business process
automation (BPA), the Internet of Things (IoT), robotics, autonomous vehicles, cybersecurity,
intelligent virtual assistants (IVA), cognitive computing, and big data all use Al applications.
With several use cases in the technological stack, including as voice recognition, computer
vision, machine learning, natural language processing (NLP), text analytics, and social media
monitoring, it is already significantly changing how organisations are operated.

In practically every sector vertical, including healthcare, finance & banking, retail, automation,
transportation & logistics, media & entertainment, and many more, there are many application
cases for Al In the long run, Al has the potential to fundamentally alter how humans interact
with machines by enabling the development of intelligent, perceptive robots. In essence, there
are two categories of artificial intelligence: supervised machine learning and deep learning.
When there is a large amount of data, deep learning models are utilised, while supervised
machine learning methods need labelled training data to create a prediction model.

Al is expanding exponentially. This technology has a number of advantages, but there are also
some important problems that must be solved. The top 10 Al problems and solutions are listed
below.

1. Algorithmic Bias:

The data that is given into Al algorithms is used to create such algorithms. Therefore, if a lot of
the learning process' examples come from a certain group, the algorithm will become biassed
towards other groups. One of the main problems with Al is algorithmic bias, which has the
potential to be dangerous, particularly in systems that control vital infrastructures like the
transportation or healthcare systems.

Although addressing the algorithmic bias might be challenging, there are numerous approaches.
Do not exclude labelled data from several groups because it does not match other instances if it
is typical of those groups. Instead, you should combine techniques learned from smaller datasets
and use those datasets as training examples for a bigger ensemble model. This method enables
you to build a stronger model. Additionally, the ensemble's numerous algorithms balance out
each other's biases and mistakes to provide a forecast that is more accurate.

2. Data Security:

Data must be protected from theft or tampering since artificial intelligence largely depends on
data for predictions and conclusions. The AI model may be utilised maliciously, such as in
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denial-of-service assaults, if it is compromised. Additionally, you should use strategies like k-
anonymity to safeguard sensitive data while maintaining the accuracy of your models in the
event that the data is stolen or changed.

Using private/permitted blockchains or business cloud solutions may tackle the data security
problem. Additionally, you should employ AI itself to safeguard your private data, such as
anonymizing medical records to provide machine learning predictions without jeopardising
privacy.

3. Deployment Lag Time:

Because they are sophisticated, installing and training Al systems takes time before they are
ready for use. Therefore, one of the main benefits of employing Al models is the deployment lag
time. However, it is advised that you do smaller data trials on public clouds if you have an urgent
business requirement to address artificial intelligence so that you can see how these systems
function in real-world settings and receive quicker results.

4. Cybersecurity:

Artificial intelligence is everywhere, from the government to personal computers and
smartphones. While this technology provides us with lots of benefits, it also creates new
vulnerabilities for the attack. Criminals can use artificial intelligence against themselves by
causing system malfunction or gaining access to systems without permission. Also, as Al
becomes smarter and can make decisions, it will be able to execute automated cyberattacks
without human intervention. Thus, the cybersecurity issue is one of the biggest challenges in
artificial intelligence technology. To overcome this Al challenge, you should use a security-first
cloud strategy that includes continuous security testing and verification to ensure that your Al
systems are secure from all threats, including viruses and malware.

5. Data Privacy:

Privacy is one of the most important ethical concerns with Al. There are currently no federal
laws in place to safeguard your right to privacy while using this technology. Therefore, since it
would be acting on your behalf, if you engage an Al system to carry out a particular task for you,
it may also gather information about you without your knowledge. You should strive to separate
your sensitive data in order to tackle this problem, and you should make sure that it is only
accessible by the system that needs to have access to it. To keep your information private and
safe even while transferring it across a network, utilise methods like homomorphic encryption.

6. Black Box:

Al systems are complicated and challenging to comprehend for non-technical people. It might be
difficult to justify the system's actions or judgements since these systems study data patterns and
respond based on what they have discovered. For instance, image classification models may be
trained to spot certain patterns in photos, such as people, objects, traffic signs, etc. However, it
might be challenging to determine why a given model generated a particular prediction. By
applying methods like regularisation and bayesian optimization to make your models more
comprehensible and responsible for the data they utilise and the choices they make based on that
data, you can tackle the "black box" problem.
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7. Lack of Skilled Workers:

Artificial intelligence is a technology that will be around for some time, therefore you should
start planning your Al strategy by investing in the personnel and technical expertise required to
create Al applications. Finding experts that have the necessary skill set to create a unique
artificial intelligence solution for your company may seem challenging at first due to the current
lack of competent engineers in this industry. In order to locate fresh developers who are
knowledgeable in this technology, you should establish links with regional institutions and Al
teaching platforms. For your company's Al activities, look at other choices like the
apprenticeship programmes offered by Google, IBM, Microsoft, etc. Alternately, you may think
about working with a software outsourcing firm that specialises in Al technology.

8. No Transparency:

It is tricky to understand how a certain algorithm works since the underlying technologies, such
as machine learning and deep learning, may be difficult to master even for seasoned engineers.
For example, if your models aren't operating properly, you may require professional help
debugging them since there isn't enough transparency in how neural networks learn from
datasets. Following best practises for creating Al applications, such as establishing precise
measurements to gauge model performance by selecting simpler algorithms, can help you tackle
this problem while implementing Al. Using common dataset formats, etc., if you are a novice
developer Attempt debugging your models on your own utilising the special features of your
platform.

9. Slow Response:

By combining data from several sources to get a single conclusion, Al systems may provide
quicker and more accurate answers. For your company to fully profit from Al, it is essential to
make an investment in the technology. The learning process from datasets and the decision-
making process take longer for Al-powered apps than for conventional ones. Utilizing machine
learning methods like active learning and online learning may help you tackle this problem by
ensuring that the system only learns from relevant data as it analyses each new piece of
information. Use decision trees as well to provide your models the ability to decide quickly
based on a limited amount of input data.

10. High Development Costs

It goes without saying that creating and deploying Al solutions may be quite costly. You may
need to boost the funding allocated to your software development team, for instance, so that they
may learn about cutting-edge techniques like deep learning or machine learning and then create
unique algorithms for your corporate apps. A clear roadmap for your company's artificial
intelligence initiatives, training your staff in the necessary skills to build Al solutions, and
picking the appropriate tools and platforms for developing complex Al applications are all ways
to reduce the costs associated with this challenge in artificial intelligence. In order to reduce the
cost of software development, you should also aim to reuse code and connect your current IT
systems with emerging Al technologies.
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Al has helped to find solutions to some of the most important issues facing the world today. A
considerable impact has been made by artificial intelligence (AI). The number of AI and
machine learning methods and systems has increased recently. New queries concerning our
practises and whether or not our current resources are sufficient to meet peoples' ever-changing
expectations occur as Al advances and solutions are found. As a consequence, people encounter
a seemingly endless amount of challenges and are still learning about our systems as a whole.
EES offers consultancy services in artificial intelligence to enhance capacity, energy, and cost
management.

ARTIFICIAL INTELLIGENCE CHALLENGES
1. Bias:

Bias is a serious problem in AL Even if we make every effort to get accurate data, bias will
always exist when Al is employed to its greatest capacity. According to Forbes India, this skew
in statistics results from: There is a problem with the data that is being utilised to train Al
systems. Statistics may be skewed by preconceptions about race, gender, community, and
ethnicity. Each of these choices is chosen using a proprietary algorithm developed by the
business. Algorithmic bias must be addressed to prevent unethical and unfair consequences.

There will be increased prejudice as the number of artificial intelligence (AI) recruiting
programmes that depend on false data increases. To train and build these systems, basic methods
and objective data are used.

2. Processing Power:

In the past, processing power has been an issue for the IT industry. Due to the enormous volume
of data that has to be processed, this issue has never been faced by the IT sector previously.
Finding and financing that much computing power is difficult.

3. Computer-Aided Reasoning in Action:

Here is one of the most important problems in artificial intelligence. The creation of Visual Basic
for Applications is more difficult than adding plugins to a website or an Excel spreadsheet
(VBA). Before continuing, make sure all installed apps are compatible with Al to prevent delays
during the installation process. There are a number of things to consider while setting up the Al
interface. To make sure that everyone is properly trained in the new system, this must be done
first.

4. Assimilation of Information and Application:

Artificial intelligence (AI) can only be useful in the workplace if there is a large amount of
relevant data to back it up. Text, audio, visual, and acoustic sources may all be used to collect
data. The complexity of artificial intelligence is increased by the multiplicity of platforms
utilised to acquire this data. All of this data has to be ingested and converted into useful
information if Al is to succeed.

5. Lack of Expertise:

Only a small few individuals with the necessary education and expertise can develop Al There is
an urgent need to fund Al development education or hire Al development experts. Because of
this, businesses are competing for the best personnel, regardless of how attractive their digital
product is. Businesses often utilise Al via employing contractors, educating them, and
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purchasing or obtaining technical licences from major technology companies. If you want to
employ Al efficiently, you need a strategy. A continuous improvement process includes defining
goals, creating a feedback loop, and identifying potential development opportunities. Managers
must be aware of artificial intelligence challenges in order to fully use Al

6. Legal Issues:

Businesses should be aware of the most current legal challenges coming from the usage of Al in
addition to the Artificial Intelligence Challenges stated above. An Al system gathers private
information even if no one piece of it is damaging. Although Al is legal, businesses must
consider any potential drawbacks. The advantages to the corporation can be overshadowed by
the damage to their brand if the general public feels that the data breaches their right to privacy.

Since we do not yet fully understand how traditional systems function, artificial intelligence is a
preferable alternative. The problem stems from a lack of knowledge about artificial intelligence
(AI). Most individuals are clueless when it comes to artificial intelligence (Al) and where to
start. Due to ethical issues, you may not be able to employ Al to its full capacity. This approach
may be used to raise productivity in many small and medium-sized businesses and improve
resource management in many cases. Google Cloud and Amazon Web Services are two
examples of cloud computing services.

After periods of excitement followed by a number of "Al winters," artificial intelligence (Al)
may have reached its tipping point at last. We hardly even notice AI nowadays since it drives so
many everyday functions, from language translation to Siri and Alexa to face recognition. Along
with these consumer applications, businesses from all industries are rapidly using Al in their
daily operations. Adopting Al has great potential for organisations and economies due to its
contributions to innovation and productivity development. Meanwhile, Al's effects on the
workplace are probably going to be significant. As humans coexist with ever changing and more
competent robots, certain professions and the necessity for particular abilities will fall while
others expand and many cha
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Systems using artificial intelligence (Al) are becoming an essential component of daily life. Their
core algorithms are capable of analyzing enormous volumes of data, finding trends, and using the
information to make judgments, whether they are diagnosing illnesses or looking for financial fraud.
However, as their capacity for making decisions grows, Al models often get more complicated and
challenging to comprehend. A five-step process can be used by organizations to make Al
interpretable: understanding the model's goal and performance requirements; determining the level
of rigor needed; comprehending the impact on stakeholders and regulatory requirements as well as
the specific need for interpretability; developing and implementing the model strategy. Our current
solutions are becoming even more sophisticated thanks to artificial intelligence and associated
technologies, which also enable us to fully use data. Deep learning, computer vision, natural
language processing, and machine learning algorithms are now simple to integrate into any platform
or application. Critical corporate operations including collaboration, control, reporting, scheduling,
and others may be disrupted by artificial intelligence. We'll talk about how businesses may adopt Al
successfully and efficiently.

STEP 1: UNDERSTAND THE GOAL AND PERFORMANCE NEEDS OF THE MODEL:

Once the choice to use Al has been taken, stakeholders should be made aware of and agree upon
a relevant and reasonable degree of anticipated performance, expressed via metrics like accuracy.
Since there are just two options for classifying emails as spam, even a software program without
Al skills may reach an average accuracy of 50%. Companies should think about whether the
level of performance increase justifies the expense of creating an Al model, taking into account
the safety and control issues that utilizing AI may entail.

STEP 2: ASSESS THE LEVEL OF RIGOUR REQUIRED:

Not every Al-based job has to be interpretable. Understanding the Al that classifies emails into a
spam bin, for instance, is not essential. Being able to defend judgments has limited benefit since
errors are few and simple to fix. However, interpretability could be a crucial component of
collecting evidence before a trial for an AI model that detects financial fraud. Therefore, while
deciding whether to include interpretability, the model's intended purpose is crucial.

STEP 3: UNDERSTAND STAKEHOLDER IMPACT AND REGULATORY
REQUIREMENTS:

Consideration of interpretability from the onset is a crucial step for organizations to take in order
to allow the appropriate level of interpretability to satisfy all parties impacted by the Al system
and comply with the applicable regulations in the specific use case.



Artificial Intelligence

STEP 4: UNDERSTAND THE SPECIFIC NEED FOR INTERPRETABILITY:

Each stakeholder may have a different need for explainability and interpretability, such as a
requirement for trust, as in the case of the doctors and patients in the multiple sclerosis treatment
project previously discussed, or a requirement for the capacity to act on Al results, as in the
maritime risk assessment or internal audit examples described below.

In other situations, decision-makers may need Al systems to help them base their choices on
variables that may be influenced by the people who will be interacting with the systems.

Consider a collection of information about factors influencing risk in marine activities, for
instance. Some factors can be influenced, like the ship's crew's degree of experience, while
others, like the political or economic climate in the trade area where the ship sails, cannot.

STEP S: DEVELOP THE MODEL STRATEGY AND IMPLEMENT IT:

The organization has a variety of possibilities if the specific Al system under consideration is a
black box yet interpretability is needed by one or more stakeholders: Leaders have a variety of
options for mitigating risk, such as integrating human decision-making procedures to give a
"second view," using a simpler, but sometimes less effective AI model, or using various methods
to increase interpretability.

Simple models, such as a decision tree, may be simply understood by starting with the first
choice and following the route from the top of the branches, the parents, to the bottom, the
children. A deep neural network could perform better but it is far more difficult to understand
since it has potentially millions of degrees of freedom. Decision-makers should consider this
performance vs. interpretability trade-off when assessing the effects of deploying an Al system.

According to a recent Forrester survey, approximately two-thirds of business IT decision-makers
have already deployed Al, are doing so now, or plan to do so in the future. Enterprise data lakes,
which are located inside businesses and are mostly dormant due to compliance and inexpensive
storage, are the motivation for the exercise and effort. Enterprises need to understand the benefit
of tapping into these rich libraries to have Al answer the questions that we are not asking and
may not know to ask before someone else does it before them. Numerous options become
available when artificial intelligence is understood. To comprehend how basic tools function, it
is sufficient to grasp the fundamentals of this technology.

As you gain knowledge in Al, you have the opportunity to train to become a developer who will
produce cutting-edge Al products like IBM's Watson or self-driving vehicles. This profession
offers many opportunities. For a career in software engineering, studying Al is essential if you
want to work with quantum artificial intelligence, neural networks, and human-machine
interfaces. Since artificial intelligence (Al) is largely seen as a technology that will propel human
advancement in the next years, if your company is not keeping up, you risk losing out on
opportunities. Companies must make an investment in their attempts to increase their degree of
automation and integrate Al into their operations if they want to stay competitive and take
advantage of future prospects.

Because Al is a key component of the progress of the digital transformation, it is crucial for
corporate growth. In fact, behind employing data-driven initiatives to enhance goods and
services, adopting Al is the second most crucial project for business executives today. The fourth
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industrial revolution's central axis is artificial intelligence (Al). There is rarely a sector left that
hasn't been affected by its revolutionary effects on corporate operations. Our everyday lives and
modern society are both being changed by it. The process of adding intelligence to current goods
is made simpler by Al's capacity to automate repetitious learning and analyze data. Other
technologies are also transformed by its tools, such as automation, conversational platforms,
bots, and smart robots, when combined with useful data insights.

There is no doubt that artificial intelligence (Al) is a powerful force in the technology sector.
Conferences are focusing on AIl, which has promise in a broad range of sectors, including
manufacturing and retail. Virtual assistants are being integrated into new goods, and chatbots are
addressing client queries on websites ranging from your online office supplier to your web
hosting service provider. While this is happening, businesses like Google, Microsoft, and
Salesforce are incorporating Al as an intelligence layer across their whole IT stack. Al is
undoubtedly having a moment.

This is not the Al that popular culture has trained us to anticipate; it is neither Tony Stark's Jarvis
or Skynet or even sentient robots. The value of all the data that businesses gather is being
unlocked as this Al plateau makes our current technology better. What it indicates It is now
simpler than ever to include an Al algorithm layer into your software or cloud platform thanks to
widespread advancements in machine learning (ML), computer vision, deep learning, and natural
language processing (NLP).

Depending on your organisational goals and the business intelligence (BI) insights you obtain
from the data you gather, effective Al applications for organisations may take many different
forms.

Businesses may use Al for a variety of tasks, including social data mining, boosting CRM
engagement, and streamlining logistics and asset monitoring and management processes. Luke
Tang, General Manager of TechCode's Global Al+ Accelerator(Opens in a new window)
programme, which nurtures Al startups and assists businesses in integrating Al on top of their
current products and services, said that ML is playing a critical role in the growth of Al

"All of the most recent developments in ML are now driving Al. There isn't a single innovation
you can point to, but the commercial value we can get from ML today is incredible "added Tang.
Scheduling, resource allocation, and reporting are some of the basic corporate business
procedures surrounding coordination and control that, from the enterprise point of view, might
be disrupted by what is now taking place. Here, we provide advice from a few experts to outline
the steps firms may take to incorporate Al into their operations and guarantee a successful
adoption.

1. Get Familiar With Al:

Spend some time learning about the capabilities of contemporary Al. Through its collaborations
with institutions like Stanford University and businesses active in the Al industry, the TechCode
Accelerator provides its entrepreneurs with a broad range of resources. Additionally, you need to
use the plethora of internet data and tools at your disposal to get acquainted with the fundamental
ideas of Al Tang suggests taking use of some of the remote workshops and online courses
provided by businesses like Udacity as simple methods to get started with Al and to improve
your organization's expertise of subjects like ML and predictive analytics.

2. Identify the Problems You Want Al to Solve
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The next stage for every organisation is to start exploring other concepts after you are familiar
with the fundamentals. Consider how you might enhance the capabilities of your current goods
and services using Al. More essential, your organisation should have in mind particular use cases
where Al may help with business issues or provide tangible benefits.

"When we deal with a firm, we begin by giving a general overview of its most important IT
initiatives and issues. We want to be able to demonstrate how machine learning, image
recognition, and other technologies integrate into those goods, often via some kind of workshop
with the business management "Tang said. "Industry-specific details are usually different. For
instance, by incorporating ML into the video monitoring process, the organisation may gain a lot
of value."

3. Prioritize Concrete Value:

The potential commercial and financial value of the different Al implementations you have
found should next be evaluated. Tang emphasised the need of connecting your projects directly
to commercial value, saying that it's simple to become caught in "pie in the sky" Al talks. Put the
dimensions of potential and viability into a 2x2 matrix to determine your priorities, Tang said.
"This should enable you to set priorities based on short-term visibility and determine the
company's financial worth. You often require ownership and acknowledgment from managers
and senior executives for this phase."

4. Acknowledge the Internal Capability Gap

Between what you desire to do and what you can really accomplish within a certain time limit,
there is a significant disparity. Before beginning a full-scale Al adoption, Tang advised a
company to be aware of its tech and business process capabilities and limitations. Tang
remarked, "This might sometimes take a while to accomplish. "In order to close your internal
capability gap, you must first determine what you need to buy and any internal process changes
that must be made. Depending on the company, there could already be teams or initiatives that
can assist in achieving this organically for certain business units."

S. Bring In Experts and Set Up a Pilot Project

When your company is prepared organizationally and technologically, it's time to begin
constructing and integrating. Start small, have project objectives in mind, and, most importantly,
be conscious of what you do and don't know about artificial intelligence, according to Tang. This
is the situation when hiring outside consultants or Al expertise may be really helpful.

"You don't need a lot of time for a first project; often, 2-3 months is a suitable range for a pilot
project," Tang added. "A small team of no more than four persons should be formed to include
both internal and external participants. The team will remain focused on simple objectives due to
the shorter time period. You should be able to determine the longer-term, more complex project
when the pilot is over, as well as if the value proposition makes sense for your company.
Additionally, it's critical that the team working on your pilot project include knowledge from
both the commercial and the AI worlds."

6. Form a Taskforce to Integrate Data

To prevent a "garbage in, garbage out" situation, Tang advised cleaning your data before
integrating machine learning into your company. Internal company data is often dispersed
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throughout several data silos of various legacy systems and may even be in the possession of
various business units with various goals, according to Tang. Therefore, creating a cross-
[business unit] taskforce to integrate various data sets, remove inconsistencies, and ensure that
the data is reliable, rich, and has all the necessary dimensions for ML is a crucial first step in
acquiring high-quality data.

7. Start Small

Instead of attempting to handle too much at once, start by applying Al to a tiny sample of your
data. Aaron Brauser, Vice President of Solutions Management at M*Modal(Opens in a new
window), which provides natural language understanding (NLU) technology for health care
organisations as well as an Al platform that integrates with electronic medical records, advised
starting small, using Al incrementally to prove value, gathering feedback, and then expanding
accordingly (EMRs). Data about certain medical specialisations might be one such sort of data.
The Chief Medical Information Officer (CMIO) of M*Modal, Dr. Gilan El Saadawi, advised
being judicious about what the AI would read. "For instance, choose a particular issue you want
to address, concentrate the Al on it, and pose a particular query to it rather than saturating it with
data."

8. Include Storage As Part of Your AI Plan

According to Philip Pokorny, Chief Technical Officer (CTO) at Penguin Computing(Opens in a
new window), a company that provides high-performance computing (HPC), AIl, and ML
solutions, after you ramp up from a small sample of data, you'll need to take into account the
storage requirements to implement an Al solution.

"Achieving research findings requires improving algorithms. However, Pokorny stated in a white
paper (Opens in a new window) titled "Critical Decisions: A Guide to Building the Complete
Artificial Intelligence Solution Without Regrets" that "Al systems cannot improve enough to
achieve your computing objectives without huge volumes of data to help build more accurate
models." "Therefore, while designing an Al system, rapid, optimal storage should be taken into
account.”" He also recommended that you optimise Al storage for data input, workflow, and
modelling. When the system is live, "taking the time to study your alternatives may have a
significant, positive effect," Pokorny said.

9. Incorporate Al as Part of Your Daily Tasks

Dominic Wellington, Global IT Evangelist at Moogsoft(Opens in a new window), a supplier of
Al for IT operations, claims that employees have a tool to make Al part of their everyday routine
rather than something that replaces it with the added insight and automation given by Al
(AIOps). Introduce the solution as a means to supplement their everyday activities since some
employees could be sceptical of technology that might damage their employment, according to
Wellington.

10. Build With Balance

According to Pokorny, creating an Al system entails balancing the demands of the research
endeavour with those of the technology. The basic principle is that you should develop the
system with balance, Pokorny added, even before you begin to design an Al system. "Although it
may seem intuitive, too often, Al systems are created without consideration for the needs and
constraints of the hardware and software that would enable the study, instead focusing on
particular features of how the team anticipates attaining its research objectives. The end
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consequence is a subpar, even defective, system that is unable to accomplish the specified
objectives."

Companies must provide enough bandwidth for networking, storage, and graphics processing
units (GPUs) in order to strike this balance. Another aspect that is sometimes disregarded is
security. By its very nature, Al needs access to large amounts of data in order to function. Verify
that you are aware of the different types of data that will be used in the project and that your
standard security measures, such as encryption, virtual private networks (VPNs), and anti-
malware, may not be enough.

The necessity to defend against power outages and other circumstances via redundancy must be
balanced with the total budget's use for research, according to Pokorny. "You may also need to
provide flexibility to permit hardware reuse as user needs change."

Artificial intelligence (AI) refers to a machine's or robot's capacity to do actions normally
performed by intelligent individuals. A subfield of computer science is Al. Al examples include
conversational chatbots, self-driving vehicles, email spam filters, and Siri, Alexa, and similar
smart assistants.

The Turing Test and the article "Computing Machinery and Intelligence" by mathematician Alan
Turing define the core purpose and vision of Al. In his article on artificial intelligence, Turing
argued that there isn't a compelling case against computers having the same level of intellect as
humans. Similar to this, the Turing Test may be used to determine if a computer is capable of
"thinking."

According to the idea of information, intelligence is the capacity to receive or transmit
information and retain it as knowledge. The factors and characteristics that impact how
information is transported and processed are mathematically represented by the information
theory.

Shane Legg, a co-founder of DeepMind Technologies, defines intelligence as an agent's capacity
for goal-setting and problem-solving in a dynamic context. You deal with natural intelligence
when the agent is a person, and artificial intelligence when the agent is a computer.

Al Operation and Application

Building AI systems is becoming simpler and less expensive. The fundamental idea behind
creating a successful Al is gathering pertinent data for the Al model to be trained on. Programs
or algorithms known as Al models provide computers the ability to identify certain patterns in
vast datasets. The more intelligently AI technology is developed, the more data it can
intelligently examine to understand how to do a certain job.

Machine learning is the process of processing data and carrying out tasks (ML). For instance,
natural language processing (NLP) enables robots to read, comprehend, and imitate human
behaviour. ML and deep learning are used in the most promising Al applications. The latter runs
on neural networks modelled like those seen in the human brain.
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Applications of Al systems in the real world are many. Here are some of the most prevalent uses
of Al in everyday life:

e Speech Recognition

A capability that employs NLP to convert spoken human voice into written form is automated
speech recognition (ASR), sometimes referred to as computer speech recognition or speech-to-
text. Siri, for instance, uses speech recognition to carry out voice searches.

e Customer Service

More businesses are replacing human agents with online virtual agents to provide customer care.
By 2025, artificial intelligence will be used in 95% of all consumer contacts, according to
Servion Global Solutions.

e Computer Vision

In this situation, artificial intelligence technology enables computers and systems to extract
useful information from digital photos, movies, and other visual inputs. Its use in social media
picture tagging is evident.

e Discovery of Data Trends

Consumer behaviour may be used by Al algorithms to identify data patterns, enabling businesses
to create successful cross-selling tactics. As a consequence, businesses are able to promote
relevant add-ons throughout the checkout process. Predictive analytics tools can help with it.

Making decisions in real time using your data is possible with this program. Examples of risk
assessment models that the program may provide include fraud and risk detection, targeted
advertising, and product recommendations.

e Fraud Prevention

Payment and sensitive information fraud is one of the main issues that artificial intelligence

addresses. Businesses use Al-based technologies to successfully identify and prevent this form of
fraud.

e Automated Stock Trading

Each day, high-frequency trading systems powered by Al execute hundreds or even millions of
deals. By 2020, 50% of American stock market transactions would be automated. By 2028, the
worldwide algorithmic market is expected to reach $31.2 million, according to Allied Market
Research.
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How to Build an AI: What Is Required to Build an AI System?
According to Gartner, Inc., the global Al software market will generate $62.5 billion in sales in
2022, up 21.3% from 2021. So, how do you create an AI? Let's go through the fundamental
procedures so you can comprehend how to build an Al from begin.

Step 1: The First Component to Consider When Building the AI Solution Is the Problem
Identification

It's crucial to consider the user's pain point and determine the value proposition (value-prop) that
people may get from your product before designing a product or feature. A value proposition
relates to the benefits you guarantee your clients will get if they decide to buy your goods.

You can make a product that is more beneficial to people and more useful by figuring out the
problem-solving concept. Check for issues to swiftly fix them after creating the first draught of
the product or the minimum viable product (MVP).

Step 2: Have the Right Data and Clean It

After framing the issue, you must choose the appropriate data sources. Obtaining high-quality
data is more important than taking the effort to enhance the AI model itself. There are two sorts
of data:

e Structured Data

Data that is well defined, has patterns, and has searchable parameters is called structured data.
Names, residences, birthdates, and phone numbers, for instance.

e Unstructured Data

Unstructured data lacks consistency, homogeneity, and patterns. Emails, photos, infographics,
and audio are all included. Before using the cleansed data to train the AI model, you must first
process, store, and clean the data. To increase data quality, data cleaning or cleansing involves
correcting mistakes and omissions.

Step 3: Create Algorithms

You must choose the method the computer will use when you instruct it what to perform.
Computer algorithms can help with it. The mathematical instructions used in algorithms. In order
for the Al model to learn from the dataset, prediction or classification machine learning
techniques are required.

Step 4: Train the Algorithms

The next step in learning how to develop an Al is to train the algorithm using the data that was
gathered. It would be better to improve the algorithm in order to produce an Al model during
training that is highly accurate. To increase the precision of your model, you may require more
information.
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The crucial action to do is to ensure model correctness. As a result, you need to select a
minimally acceptable threshold in order to determine model correctness. For instance, a social
networking firm attempting to remove false accounts may assign each account a "fraud score"
between zero and one. The team may decide, after doing some investigation, to submit all the
accounts with a score of more than 0.9 to the fraud team.

Step 5: Opt for the Right Platform

You must choose the best platform for your purposes in addition to the data needed to train your
Al model. You have the choice of an internal or cloud framework. What distinguishes these
frameworks most from one another? As projects move into production and demand grows, the
cloud makes it simple for businesses to experiment and expand by enabling quicker training and
deployment of ML models.

e In-house Frameworks

You may choose Scikit, Tensorflow, or Pytorch, for instance. These are the most common ones
for internal model development.

¢ (Cloud Frameworks

You may train and deploy your models more quickly using a platform for machine learning as a
service or in the cloud. To create and distribute your models, you may utilise IDEs, Jupyter
Notebooks, and other graphical user interfaces.

Step 6: Choose a Programming Language

There are several programming languages, such as Python, R, Java, and the traditional C++.
Because they provide a rich set of tools like vast ML libraries, the latter two programming
languages are more well-known. Take into account your requirements and objectives to make the
best decision. For instance:

e Python offers the simplest syntax that a non-programmer may quickly grasp, making it a
suitable option for novices.

e C++ has excellent performance and efficiency, which makes it perfect for Al in video
games.

e Java is user-friendly, simple to debug, and compatible with the majority of systems.
Additionally, it works well for large-scale projects and with search engine algorithms.
Java is often used to create desktop apps.

e R was created for statistical and predictive analysis. It is thus largely used in data science.

Step 7: Deploy and Monitor

It's time to implement your sustainable and self-sufficient solution after it has been created. You
can make sure your models continue to function effectively by monitoring them after
deployment. Never forget to keep a close eye on the situation.

Once the choice to use Al has been taken, stakeholders should be made aware of and agree upon
a relevant and reasonable degree of anticipated performance, expressed via metrics like accuracy.
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Since there are just two options for classifying emails as spam, even a software programme
without Al skills may reach an average accuracy of 50%. Companies should think about whether
the level of performance increase justifies the expense of creating an Al model, taking into
account the safety and control issues that utilising Al may entail.

Remembering that Al models are not flawless and that it is impossible to anticipate 100%
accuracy on tasks, especially those that are complex in nature, is vital. However, businesses must
establish greater anticipated performance goals when making more important choices. The
organization's assessment and selection of potential machine learning models should be guided
by the degree of performance that can be anticipated as well as the complexity of the data that
will be utilised in the decision-making processes of an Al model.

Machine learning (ML) and artificial intelligence (Al) are no longer just industry buzzwords and
are increasingly being used by businesses. The strategies and adoption efforts are similar to the
cycle and tipping point for corporate cloud strategies four years ago, when businesses no longer
had the choice to shift to the cloud and it was just a matter of when and how. As businesses
develop their strategy, Al and ML strategies are also evolving. The following are some ideas of
how.

According to a recent Forrester survey, approximately two-thirds of business IT decision-makers
have already deployed Al, are doing so now, or plan to do so in the future. Enterprise data lakes,
which are located inside businesses and are mostly dormant due to compliance and inexpensive
storage, are the motivation for the exercise and effort. The opportunity that businesses need to
realise is how to tap into these rich libraries to have Al answer the questions that humans aren't
asking and may not even know to ask.
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The phases of the Al life cycle include data gathering, data analysis, feature engineering,
algorithm selection, model construction, tuning, testing, deployment, management, monitoring,
and feedback loops for continuous development. As a result, DevOps has led to a reasonable
degree of standardization in the software development tools and procedures. To manage every
step of Al project development, however, specialist skill is needed due to the breadth and depth
of Al disciplines, frameworks, and languages. The software industry is likewise largely
fragmented, with tools produced by both established businesses and new, small-scale players.
The cyclical process of going from a business challenge to an Al solution that resolves that
problem is known as the AI lifecycle. Over the course of the design, development, and
deployment stages, which are shown in Figure 1, each life cycle step is reviewed several times.

DEVELOP

ARTIFICIAL
INTELLIGENCE

DESIGN DEPLOY

Figure 1: Illustrate the factors of the artificial intelligence life cycle.

1. DESIGN:

i. UNDERSTAND THE PROBLEM: You must first list the main project
goals and specifications in order to communicate your team's comprehension
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of the mission problem. Then specify the intended result from a business
standpoint. I've decided that Al will be the solution to this issue. Find out
more about this action under the section on framing Al issues.

ii. DATA GATHERING AND EXPLORATION: This stage is concerned
with gathering and analyzing the data necessary to create the Al solution. This
include locating existing data sets, detecting issues with data quality, and
gaining preliminary understanding of the data and viewpoints on a data
strategy.

jii. DATA WRANGLING AND PREPARATION: The building of the
working data set from the original raw data into a format that the model can
utilize is covered in this step. This stage might be time-consuming and
difficult, but it is crucial to creating a model that meets the objectives set out

in step 1.
DEVELOP:
i. MODELING: The purpose of this stage is to experiment with data to find the

best model. In order to choose the optimum model and parameters to provide
the desired result, the team frequently trains, tests, assesses, and retrains a
variety of models throughout this phase. The process of choosing and training
models is participatory. No model ever performs at its peak on the first try.
The model can only be refined iteratively until it yields the desired result
study the many machine learning models and their kinds.

ii. EVALUATION: Test the models on fresh data after developing one or more
that seem to perform well based on pertinent assessment measures to make
sure they generalize effectively and satisfy the business objectives.

DEPLOY:

MOVE TO PRODUCTION: Deploy a model into a production environment after it has
been created to fulfill the desired objective and performs at a level deemed suitable for
usage on real data. In this scenario, fresh data that was not included in the training cycle
will be ingested by the model.

MONITOR MODEL OUTPUT: The process of generalization, or the model's capacity
to appropriately adapt to new, previously unexplored data, requires monitoring the model
as it processes this live data to verify that it is sufficiently capable of producing the
expected output. Models may "drift" in manufacturing, which refers to a shift in
performance over time. It's crucial to monitor drift carefully, and the model may need to
be updated continuously.

This covers long-term maintenance, warranty support, and post-deployment assistance. A
portion of your software engineering team has to be accessible during this period so that the
maintenance team can understand the system. Additionally, Al solutions may significantly
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lessen the workload on your staff. These projects are complicated, but this guide to the Al
development lifecycle will be helpful. You'll need a team with the necessary project
management, architectural, programming, testing, and DevOps skills to start a new project.

Figure 2: Illustrate the several stages of the artificial intelligence life cycle.

In order for our AI models to display the analysis in the new interface and the new data to flow,
we must implement it in a setting with a web interface or some other kind of application. An
artificial intelligence program that forecasts energy use for energy suppliers would collect
relevant data, evaluate it, and then deliver its forecast to a website or mobile application for
businesses to examine and respond to. For end users, these technologies make decision-making
simpler. The project is not over simply because your Al solution has gone online, however.
Monitoring, assessing, and ensuring that your solution continues to provide the expected
outcomes is a crucial component as well. Figure 2 illustrates the many phases of the artificial
intelligence life cycle.

The phases of the Al life cycle include data gathering, data analysis, feature engineering, algorithm
selection, model construction, tuning, testing, deployment, management, monitoring, and feedback
loops for continuous development. As a result, DevOps has led to a reasonable degree of
standardisation in the software development tools and procedures. To manage every step of Al project
development, however, specialist skill is needed due to the breadth and depth of Al disciplines,
frameworks, and languages. The software industry is likewise largely fragmented, with tools produced
by both established businesses and new, small-scale players.
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Based on our contacts with customers, we are beginning to see the use of end-to-end Al life cycle
development tools in businesses, such as H20.ai, Kubeflow, and MLflow. However, there is still a long
way to go since standardisation of these tools and pipelines is still a work in progress.

1. Identify

Although there are numerous interesting technological advancements, your company or
organisation should focus on its core duties rather than jumping on every new trend. Although Al
has the potential to be transformational, you must understand why you would employ it.

The first step is to have clarity about this. This clarity cannot be attained by simply imposing Al
top-down from the beginning. In any company or organisation, the employees who deal directly
with consumers are on the front lines and have a firsthand understanding of the areas in which
changes need to be made.

Senior executives in a business make the high-level decisions on where to employ Al, but the
feedback for these decisions must come from those who provide customer service. In "How to
make an Al project more likely to succeed," you can learn about how this will make the
deployment of Al in your company relevant. During this phase, you must have a project manager
(PM) on hand full-time.

2. Find What You Will Automate

First, a clarification Automation as we know it now is not Al and rule-based automation is
significantly different from Al Programming a task's automation based on a set of rules is
known as rule-based automation. On the other hand, Al includes computer systems improving a
task automatically by learning from experience.

Despite the differences between the two, you are probably thinking about using Al to automate
some of your organisational or commercial operations. You want to adopt Al because you want
to get more benefit than rule-based automation can provide.

But what do you automate? Since your goal is to increase possibilities or boost organisational
effectiveness, this is a crucial issue. Your employees are still highly important, therefore you
want them to focus on tasks that will really create value.

3. Plan The Data Sets For Your Proposed Al Solution
Al need data. That is a given, but what about the data you should utilise to train your Al system with?
This is a crucial question to ask since choosing the right data sets will help you get the most out of your

Al solution.

Should you give your Al or ML algorithms as much data as you can? Since the algorithms have more
data to "learn" from, it can seem appealing. In reality, however, it's not always the best course of action!
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Most organisations lack clarity about a large portion of their data, thus feeding such data to A/ML
algorithms won't always provide the best results. Utilize Monica Rogati's "Data Science Hierarchy of
Needs," which she developed while working as an equity partner at Data Collective. The "The Al
Hierarchy of Needs" page on upcoming technologies has further information about it.

The initial step in this hierarchy is to gather information from relevant sources. The company must first
safely store this data before exploring and transforming it. The next step is to aggregate, label, and
finally optimise the data.

After that, the business has to send the generated data sets to the AI/ML algorithms. In "Data is the
cornerstone for artificial intelligence and machine learning," you can read more about how to make
sure your planned Al system has the appropriate data to "learn" from. At this level, in addition to the
PM and architect, you require data modelling specialists.

4. Identify the AI Capabilities You Need

Al isn't a single entity. Your suggested Al solution may need multiple of the diverse Al skills that
contribute to the enormous value that Al generates. Study the following Al skills and choose the ones
you need:

a) Machine Learning (ML): This includes deep learning, supervised algorithms, and unsupervised
algorithms.

b) Natural Language Processing (NLP): This encompasses content extraction, classification,
machine translation, answering questions, and text generation.

c) Expert systems is another key capability.

d) Vision: This includes image recognition and machine vision.

e) Speech: Speech-to-text and text-to-speech are included in this capability.

Other important Al skills include planning and robotics, which are covered in the article "Artificial
intelligence: definition, kinds, examples, technology." Your team should now include the PM, the
architect, data modelling specialists, and an architect of an AI/ML solution.

To get the required permits from the project sponsor, you need also provide a rough order of magnitude
(ROM) estimate for the project. The Rough Order of Magnitude Estimate has further information about
ROM estimates.

5. Agree On the Right SDL.C Model for the Project

An Al solution development software project is a strategic one since it targets high-value goals. It is
crucial to complete the requirements up front since scope creeping later in the cycle would be
expensive.

The best SDLC paradigm for such projects is the waterfall model. Prior to beginning the design
process, it emphasises on defining the requirements. In addition, this approach makes it easier to
conduct timely project reviews at important points. The article "What is software development life
cycle and what you plan for?" has further information on the Waterfall methodology.
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The stages of this model are as follows:

a) Requirements analysis;
b) Design;

¢) Development;

d) Testing;

e) Deployment;

6. Requirements Analysis

At this point, you need to integrate business analysts into your team so that the requirements analysis
stage may begin. There are a few best practises for Al development projects, while you should still
adhere to the industry-standard protocols for requirements analysis. When examining the specifications
for an Al solution, business analysis should take the following variables into account:

a) Customer empathy;

b) Experiments;

¢) The Al solution should be consisting of smaller components;
d) Avoiding bias arising from wrong data.

7. Software Design

The design phase, which takes up a lot of time and necessitates the Al development lead, is the next
stage in the creation of Al software.

You need the matching development leaders if you want to release the programme on the web,
Android, and iOS. Both the test lead and the DevOps lead must take part.

The low-level design of the Al solution is done at this phase, and the architects and development
leaders must work on a variety of things including the steps of the process, the information sources, the
circumstances surrounding target actions, dynamic behaviours, etc.

The article "How to create an artificial intelligence system" has further information about these.
Platforms for Al development may speed up the process since they provide the following:

Al capabilities like ML, NLP, expert systems, automation, vision, and speech;
® A robust cloud infrastructure.

During this phase, you need to evaluate the various Al development platforms, e.g.:

Microsoft Azure Al Platform;
Google Cloud Al Platform;
IBM Watson Al platform;
BigML;

Infosys Nia.
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8. Development

You must onboard your Al, web, and mobile developers since you need to start this phase with a fully
prepared development team.

As I'said in "Freelance app development team vs. field expert software development teams," given the
difficulty of developing Al neural networks, I advise that you hire a field expert development team.

To aid the development teams, several Al development platforms include substantial documentation.
You must go to the proper websites for this documentation, which are as follows, depending on the Al
platform you choose:

a)
b)
<)
d)
e)

Microsoft Azure Al Platform;
Google Cloud Al Platform;

IBM Watson Developer platform;
BigML;

Infosys Nia resources.

9. Testing

Prior to this phase, onboard your DevOps and software testing teams, and search for testers with
expertise in Al and ML systems. There are extra factors to take into account, even if the core testing
ideas are completely valid in Al development projects. These are listed below:

a)
b)

<)

d)

e)

f)

g

a)

b)

The volume of test data can be large, which presents complexities.

Human biases in selecting test data can adversely impact the testing phase, therefore, data
validation is important.

Your testing team should test the Al and ML algorithms keeping model validation, successful
learnability, and algorithm effectiveness in mind.

Regulatory compliance testing and security testing are important since the system might deal
with sensitive data, moreover, the large volume of data makes performance testing crucial.

You are implementing an Al solution that will need to use data from your other systems,
therefore, systems integration testing assumes importance.

Test data should include all relevant subsets of training data, i.e., the data you will use for
training the Al system.

Your team must create test suites that help you validate your ML models.

10. Deployment

When installing AI/ML systems, you should take into mind the following factors:

The project team need a strong internal handoff procedure between the development teams and
IT operations. The operations team requires a thorough grasp of the development project since
AI/ML is new to many firms.

Make the AI/ML solution available to the whole enterprise as a centralised service.
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11. Maintenance

This covers long-term maintenance, warranty support, and post-deployment assistance. A portion
of your software engineering team has to be accessible during this period so that the maintenance
team can understand the system. Additionally, AI solutions may significantly lessen the
workload on your staff.

Regardless of the setting or circumstance, artificial intelligence (Al) is a subject that we have
heard about practically everywhere. The idea gained so much traction that it almost permeated
every area, from business to movies.

However, this technology is more than simply a fad; it is a crucial tool for businesses to increase
the effectiveness of their operating processes.

With so many examples of how Al has enhanced operations globally, businesses are starting to
understand that this cutting-edge technology is the new arena for competition. You can be one of
those people who is aware of the many advantages of Al and wants to improve your company by
implementing it into routine tasks. But before using this technology, it's critical to comprehend
what artificial intelligence (AI) is and all the procedures your company will need to take to
deploy and benefit from it.

The first stage is to define and comprehend the need for AI. Employees of the company who
interact with clients directly should preferably provide the feedback for this. The ultimate goal is
to make customers' lives easier so that front-line staff can better comprehend "why" Al has to be
included into company processes and how it can enhance already customer-centric operations.

Finding the business processes where Al will be used is the next stage. Through intelligent
functions, the goal is to maximise organisational efficiency and provide higher value, but not
every task has to be automated. It is important to carefully identify the areas that need Al
transformation in order to assure smooth development toward the intended goal, avoid gaps, and
avoid wasting money and resources.

Al implementation fundamentally entails teaching programmes to analyse data, gather
experience, and function based on what they have learned. Therefore, it is crucial to choose the
data sets that would best train the Al application. This is a crucial stage since the calibre of the
output will be totally dependent on the calibre of the data utilised. Low-quality data will never
provide accurate findings, regardless of how skillfully the design is executed. Data must be
obtained via appropriate routes, and it must be reliable, well-structured, and of high quality.
Additionally, the Al programme will perform better the more data it has.

Preprocessing data is important because relevant and meaningful data must be used to "train" the
Al programme. Before the Al system is declared acceptable for usage, the gathered data must be
cleaned, reformatted, examined, and labelled.
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The majority of Al software solutions combine two or more Al talents. It makes all the
difference in this situation to research and choose the appropriate talents depending on the
specified goals. There are several options for Al capabilities.

a) Machine Learning (ML), which comprises deep learning, unsupervised and supervised
algorithms

b) Natural Language Processing (NLP), which includes extraction of content, classification,
answering questions, machine translation, and generating text

¢) Computer Vision, which includes machine vision and image recognition

d) Speech, which constitutes capabilities for speech to text conversion and vice versa

e) Planning, robotics, and expert systems

A firm may even collapse if its methodology and platform are not up to par because of the vital
function that Al plays in enterprise, which demands a well-defined and reliable methodology and
platform. For instance, a corporation would suffer if fraud detection makes poor choices.
Response speed, quality, fairness, explainability, and other factors must be regulated throughout
the whole lifespan of the lengthy Al pipeline. It is difficult to control them separately.

Tools help AT Model Lifecycle Management

As we've seen, managing the lifecycle of an Al model is difficult. Manually completing it is not
feasible. Consequently, the required tools should have the following capabilities to enable Al
Model Lifecycle Management in a cloud effectively:

e Simpleness of model deployment and training
e Large-scale model deployment and training

Data governance, quality, and compliance monitoring

e Pipeline visualisation as a whole
¢ Rich data source connections

The IBM Cloud Pak for Data is one example of these technologies. An enterprise-grade Al
Model Lifecycle Management and ModelOps platform, IBM Cloud Pak for Data is a multicloud
data and Al platform. It enables businesses to accelerate the time to value of their Al projects and
increase the overall throughput of data science operations. The following essential functionalities
are part of the Cloud Pak for Data:

Drag-and-drop functionality, compatibility for a wide range of widely used open source libraries
and frameworks, and support for AutoAl and no-code are just a few of the model creation and
training tools available.

To grow deployed models in production for contemporary applications and fulfil performance
requirements, use model deployment tools.
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Tools for managing and monitoring models to produce reliable Al

By enabling data scientists to quickly and effectively access the extensive collection of data
sources used by a company across a hybrid multicloud environment, without having to transfer
data, data virtualization capabilities may dramatically boost the Al throughput of data science
teams.

DataOps to satisfy data quality, compliance, and governance standards.

Complete data services that allow effective extract, transform, and load (ETL) operations from a
range of data sources. These services include a wide collection of data connectors and scalable
multicloud data integration capabilities.
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Similar to how the internet completely changed how we do business, artificial intelligence (AI)
has the potential to completely disrupt every enterprise. Al has the potential to transform
practically everything, from better goods and services to better corporate choices and optimized
(or even automated) business processes. Businesses that fail to use Al's revolutionary potential
risk falling behind. In general, artificial intelligence has been a hot topic for some time. Even
though Al is a hot issue in the media, most people (particularly management) are still unsure on
how machine learning should be used. In the end, machine learning might be characterized as a
collaborative effort between humans and machines. In order for machine learning to be effective,
the scientific approach and interpersonal communication skills must be used. In order to convert
these synergies into returns on investment, successful businesses have the infrastructure,
expertise, and tight working relationship between analysts and business experts. If businesses
want to stay competitive in the future, they must have an Al strategy. However, developing an
Al strategy alone is insufficient. Of course, in order to effectively execute the established
strategy, it must also be represented in the organizational structure.

1. COMPETENCE:

Cutting edge knowledge is needed to deploy artificial intelligence. You must decide whether this
is a skill you wish to buy or acquire for yourself. The sexiest job in the twenty-first century,
according to polls, belongs to data scientists, or those with strong analytical and machine
learning abilities. Data scientists are in higher demand than there are available. In other words,
companies of all sizes and in all sectors greatly value them.

You must be patient if you want to create your own data science team. The construction of
artificial intelligence is necessary before any benefits can be realized; it does not, however, have
a life of its own. It might be more challenging to connect the solution with your own systems if
you hire a team than if everyone is an internal employee.

2. DATA CAPTURE:

The phrase "Data is the new oil" has been used often, and whether this is true or not can
undoubtedly be debated. However, if you want to use Al, you must have some data that the
system may use to learn from. The data quality is often worse than ideal and is frequently so bad
that it is impossible to layer any sane intelligence on top. Because of this, the phrase "trash in,
garbage out" has been overused in the field. The data must be gathered in a manner that allows a
system to subsequently benefit from it. In many instances, it is necessary to alter business
procedures in order to properly organise the data. When determining whether you need internal
or external expertise, you should take into account the longer-term impact of changing these
procedures to better data collecting.
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3. PRIVACY AND SECURITY:

Many Al programs are designed to make choices that eventually affect humans. As a result, the
initiative has to have its effect evaluated and the data utilized for learning should be carefully
safeguarded. Additionally, the use of the information must have a solid legal foundation.
Anonymizing the data set is one way to limit risks, but be aware that this is also considered data
processing and has to be authorized and effect analyzed. Privacy is just one aspect of security.
The plan should include components that make it difficult to trick the solutions. Additionally,
only authorized users should have access to training servers and data.

4. ETHICS:

In order to be ethical, Al must make decisions that humans can support. It is simple to create
models that unintentionally discriminate against individuals in an automated decision flow if you
do not have a deliberate link to this. For instance, you may be so unfortunate that your digital
loan counselor rejects all loan applications from immigrants regardless of their capacity to pay if
there is prejudice in your training data.

S. A PROBLEM TO SOLVE:

Finding challenges that make sense to address is the last but not least step. Some businesses
believe they have enough data to "do something clever with" to provide value. You are the expert
on your company and the issues that need to be resolved. Artificial intelligence (AI) has no use if
there is no sound commercial case for it. The future of business operations is being revolutionized
by artificial intelligence (Al). It is a pillar of the digital revolution and will fundamentally alter
many of the business sectors that we are familiar with today. According to a recent Accenture
research, 75% of the approximately 1500 C-level executives surveyed are concerned that their
companies may fail if Al is not scaled. Companies all over the world struggle with how to
properly use and disseminate Al technology throughout their organizations in a way that adds
value. Al value creation calls for more than just operational measures like infrastructure and
technology ramp-up. Softer aspects like the capacity to adapt to this technology's rapid
technological evolution and an effective management of the associated organizational
transformation are equally crucial. Companies must participate in building an Al strategy due to
the importance, effect, and associated complexity of Al in general. The challenge of creating an
organization-wide Al adoption plan is not simple. Many businesses find it difficult to recognize
and articulate the crucial elements of such a plan.

1. DATA: In order to develop competitive advantages, data must be seen as an asset rather
than just a value-added raw material. It must be supported, accepted, and appropriately
managed since it is the cornerstone of any Al endeavor.

2. USE CASES: AI's strength stems from practical use cases. These use cases might also
include data-driven business models, although they are not need to. Scaling Al across all
significant business sectors inside the company requires a disciplined method for
discovering and ranking use cases along the various levels of Al maturity.

3. TEAM & SKILLS: Successful Al teams need responsibilities and talents from many
different domains that are evolving with the maturation of Al products. The success of the
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company's Al depends heavily on its capacity to gather, keep, and build a diverse team of
skilled individuals.

4. INFRASTRUCTURE: For Al initiatives, a flexible and scalable IT infrastructure creates
the conditions for effective project execution and swift adaptation to newly emerging
demands.

5. ORGANIZATION: Agile project organization forms and the readiness and capacity to
shift the organizational culture toward data-driven decision making are required by the
dynamics of Al initiatives. This also pertains to choices that need to be made about an
operational and organizational paradigm.

6. GOVERNANCE: For the development and operation of reliable and sustainable Al
systems, compliance with ethical principles, fundamental regulatory standards for data and
Al and technical robustness are essential.

Start With Your AI Strategic Use Cases

Start by filling out the Al Use Case Template for each of your Al priorities/projects if you
haven't previously. Each company's Al use cases will be unique and influenced by its strategic
goals. However, some typical applications of Al include:

Developing more intelligent products
Developing more intelligent services
Making business processes smarter

Automating repetitive business tasks
Automating manufacturing processes

After developing your Al use cases, you may begin ranking your Al projects according to
priority. For example, which one, two, or three of these projects are now most crucial to the
business? You may put your three most important Al priorities at the top of the Al Strategy
Template, which you can now turn to. According to my experience, it's also important to include
a few "fast win" Al goals, or short-term Al initiatives that may assist you in demonstrating the
benefits of Al in a manner that is comparatively quick, simple, and affordable.

Identifying the Cross-Cutting Issues For Your AI Use Cases

The remainder of the Al Strategy Template is divided into necessary components for Al, such as
tools and expertise. Your role is to identify the difficulties, themes, actions, problems, and
objectives that are shared by all of your different Al use cases in each of these parts. Why do
this? Even though each use case and Al priority is unique, they all have certain similar problems
or difficulties in common. You may discover the most effective solutions to these common
themes by recognising them early on. Let's examine each of the Al approach parts as we go
through the remainder of the template in sequence:

1. Data Strategy
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A comprehensive, current data strategy must serve as the foundation for your Al plan. After all,
Al simply cannot function without data. Therefore, if you haven't reviewed your data strategy in
a while, now is a fantastic opportunity to do so. You could discover that certain aspects of your
data strategy will alter or be impacted by your Al ambitions.

2. Ethical and legal issues

There are many ethical and legal difficulties surrounding Al, and you'll probably run across some
of the same ones for every use case. This is your chance to pinpoint those overarching themes.
For instance, permission and data protection will be important factors regardless of how you
employ Al Additionally, you should make sure that your Al is impartial and free from prejudice,
and that the manner you're utilising it is moral. Al should be employed for the benefit of the
company, its staff, and its clients.

3. Technology and infrastructure

You should look for recurring topics related to infrastructure and technology in this area. What
technological needs and difficulties are common to your numerous Al use cases, then? It may be
helpful at this point to evaluate the four data layers and determine the technological requirements
for each tier:

e Collecting data

e Storing data

e Processing (analysing) data

e Communicating insights from data

4. Skills and capacity

In data and Al there is a significant skills gap. Therefore, it is quite possible that your company
will need to fill a variety of skills shortages, some of which may be shared across diverse use
cases. For instance, there can be requirements for cross-cutting training. You could also need to
collaborate with an outside Al supplier or recruit additional workers.

5. Implementation

The goal of this stage is to identify the typical problems, specifications, or difficulties associated
with implementing your Al projects. What typical obstacles may you encounter? What steps can
you take to guarantee that you accomplish your Al goals?

6. Change management

Lastly, it's crucial that you consider the difficulties that span across all areas, such as employee
engagement, impact, and communication. Your Al initiatives, for instance, could have an effect
on human employment, especially if they include automating specific procedures or duties. What
are the recurring change management themes that apply to the Al projects you have planned?
This quick, easy template will assist you in identifying the themes, problems, and obstacles that
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are present in all of your AI priorities. Additionally, it will serve as a convenient one-page
reminder of the goals you have for Al

But a one-page summary like this will never be comprehensive enough to cover all of your Al-
related concerns and needs, including those relating to data, ethics, technology, skills,
implementation, and change management. You'll probably need a more comprehensive, narrative
strategy plan for that. Get in contact if you need assistance with that or any other part of
developing an Al strategy. I've collaborated with some of the most well-known businesses in the
world to develop their data and Al strategies, and I'm here to support your company's strategic
use of AL

Every organisation might undergo a complete transformation thanks to artificial intelligence
(AI), much as how the internet completely changed how we do business. Al has the potential to
transform practically everything, from better goods and services to better corporate choices and
optimised (or even automated) business processes. Businesses that fail to use Al's revolutionary
potential risk falling behind.

For this reason, need an Al strategy for company.

Do I still need a distinct Al strategy if I already have a data strategy? is one question that people
often ask me. Yes, in my opinion, you need to have both. Theoretically, it may be sufficient if
your data strategy was incredibly thorough and completely took into account the usage of Al
But in reality, a data strategy by itself is seldom sufficient. Therefore, I advise that each business
have their own Al strategy. So what should your AI approach contain? The following nine
categories are examined when I work with a firm to establish its Al strategy:

1. Business strategy

Making an Al strategy only for the sake of making one won't provide worthwhile outcomes. Al
must be integrated with your company strategy and overarching strategic objectives if you want
to maximise its potential. Reviewing your company plan is the first stage in any Al strategy
because of this. You don't want to go through all this bother and apply Al to an out-of-date
corporate strategy or meaningless objectives, after all.
In this phase, consider the following:

a) Is our business plan still the best course of action for us?

b) In a world where goods and services are becoming smarter, is our approach still relevant?

¢) Have our company's goals shifted?

2. Strategic Al priorities

You can start figuring out how Al can assist you in getting where you want to go now that you
are crystal clear on the direction your organisation is taking.

A. What are our main business priorities, in other words?
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B. What issues do we want to or need to address?
C. How may Al assist us in achieving our strategic objectives?

Your use cases are the Al priorities that you determine in this phase. I'd limit your Al plan to no
more than 3-5 Al use cases to make sure it is targeted and attainable.

Al use cases or priorities include, for instance:

A.
B.

C
D.

3.

Making goods and services smarter
Increasing the intelligence of corporate operations and functions (such as
accounting, sales, and HR);

. Automating repetitive or menial jobs to free up personnel for more valuable

endeavours
Automating production procedures

Short-term Al adoption priorities

It will never be possible to transform goods, services, or processes in a single day. Delivering the
use cases you've outlined might take some time. In order to show value and get support for larger
Al initiatives, I find it helpful to also establish a few (as in, no more than three) short-term Al
goals, known as "Al fast wins."

4.

Data strategy

To function, Al requires data. There is a tonne of info. As a result, you must assess your data
strategy in light of each Al use case and identify the major data problems.

oSaw»

Do we have the appropriate data to realise our Al objectives, for example?

Are there enough of those data available?

How will we get the data we need if we lack the appropriate data type or volume?

Will we rely on data from other parties or do we need to build up new data gathering

procedures?

m

S.

How can we start gathering data more strategically going forward?

Ethical and legal issues

Let's not mince words: the concept of artificial intelligence scares people. Therefore, it's
imperative that you use Al in an ethical and legal manner.

ONw

You'll need to consider things like: How can we prevent violating people's privacy?
Does this use of Al have any legal ramifications?

What kind of permission from clients, users, or staff do we require?

How can we guarantee that our Al is devoid of prejudice and discrimination?
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A hot subject right now is how Al will affect our ethical standards. Notably, the Partnership on
Al, an organisation committed to exploring and promoting the ethical use of Al, has been
founded by corporate titans including Google, Microsoft, IBM, Facebook, and Amazon.

6. Technology issues
Here, you outline the ramifications of your current choices for technology and infrastructure.

A. What technology such as machine learning, deep learning, reinforcement learning, etc. is
necessary to meet our Al priorities?

B. Do we already have the appropriate technologies in place?

C. What mechanisms do we need to implement if not?

7. Skills and capacity

It may be very difficult for businesses that aren't Facebook or Google to get access to Al
expertise. Therefore, the purpose of this stage is to evaluate your internal Al capabilities and
skills and determine where a skills injection is necessary.

A. Where do we have talent gaps?

B. In order to solve those holes, do we need to recruit new people, educate current
employees, collaborate with an outside Al supplier, or buy a new company?

C. Isleadership and other business levels informed about and supportive of AI?

D. What can we do to increase understanding and encourage buy-in?

8. Implementation

Here, you need to consider how you'll implement your Al approach. Questions such, "How will
we deliver our Al projects?" may come up as a result.

A. What should be the main next steps?
B. Who is in charge of carrying out each action?
C. Which tasks or initiatives will need outsourcing?

9. Change management issues

Change management is a crucial component of any Al project since people are so sceptical about
Al especially what it may imply for their careers.

A. Which teams and personnel will be affected by this Al project?

B. How can we properly inform those individuals about the change?

C. How should the change management process be run?

D. How will AT alter the culture of our business, and how will we manage this change?

A company's competitive edge may be impacted by Al's effects on pricing and cost, as well as on
revenues and overall expenses. Al may have an impact on revenues by boosting sales,
capitalising on current goods, customers, and channels, establishing new products and channels,
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and focusing on new client segments. It can also have an impact on revenues by lowering prices
via cost avoidance or cost reduction. Companies may contribute value in a variety of ways if
they see strategy as the development or capture of economic value, including: They can either
increase prices or willingness to pay without affecting costs, decrease prices or willingness to
pay without affecting costs, or change both simultaneously so that a price increase is greater than
a cost increase or a cost decrease is greater than a price decrease, increasing the gap between
price and cost. Al can support all of these decisions.

First and foremost, it's critical to create a national Al ecosystem that complements a nation's
strategic aims, as well as its advantages and disadvantages. This would include the fundamental
difficulties/reality of a country in addition to the elements mentioned in the preceding section.
For instance, a nation with an ageing population may use Al in a different way, such as by
rewarding Al automation. Another nation with a large young population may prioritise talent
development, workforce augmentation, re-skilling, and up-skilling.

In a similar vein, a nation with a strong STEM talent base science, technology, engineering, and
mathematics would worry less about a "Al-ready" workforce than a nation with a dearth of
STEM expertise, which may concentrate on luring in outside talent and reconsider its educational
initiatives. Sector prioritising is another aspect of this national study. Who is to say, governments
that desire to expand their strong agriculture sector via Al-powered innovation may prioritise
investments in that area vs those with a strong industrial economy.

In terms of talent, infrastructure, research and development, industry transformation, public-
private collaboration, standards and regulation, including Al ethics and soft laws, a sound Al
strategy has specific, measurable, achievable, relevant, and time-bound (SMART) objectives and
investment targets. A country's digital and data strategy and related legislation are ultimately an
extension of its national Al strategy when it comes to law and regulation. This entails adhering to
current data protection and privacy rules as well as resolving other pertinent ethical issues, all of
which provide the groundwork for an Al economy that benefits its populace. A national Al
ecosystem, like to the UK's Allan Touring Institute or Canada's CIFAR, must be strengthened via
strong research collaborations between university, business, and government. Finally, owing to
the worldwide interconnection of the Al value chain and the global dispersion of talents and
experience, international collaboration is essential for success.

While avoiding the possible problems, we highly advise creating a solid Al plan for your
company to take advantage of the benefits Al may offer to your business. While 60% of
respondents used Al in some capacity, just around 5% now have such a plan in place, and
another 23% are developing one. Due to a lack of strategic focus, AI may be adopted without
taking into account all of the hazards, applicable laws, or necessary internal controls to guarantee
it is well-governed.

Six Steps to Create Your Al Strategy
7. Assemble an Al governance board

To establish the strategic direction, moral framework, objectives, and finance of your Al
programme, we advise creating an Al governance board. This group will be in charge of
directing and overseeing the organization's wide adoption of the Al strategy.

For this group to have enough decision-making and policy-making authority, senior management
from your organisation should be directly involved. It should also include senior individuals with
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a variety of capabilities, including those in IT, risk and compliance, HR, legal, data protection,
marketing/client experience, innovation, and other fields, given the broad-ranging potential
influence of Al systems.

Even with such a varied workforce, it's possible that your Al governance board will need to
interact with outside consultants, attorneys, or other professionals for professional guidance on
certain areas of your approach. Additionally, it should observe and learn from global commercial
endeavours and development strategy from other countries.

8. Define your Al objectives, use cases and ethical principles

Your business interests must come first in developing your Al strategy. Your Al taskforce should
determine the business gains you want to accomplish using Al and the procedures or areas of the
company you hope to automate. Verify whatever Al-driven processes and technologies the
company has already implemented. You could only be seeking for some efficiency
improvements, or you might be trying to make Al a key component of your product or business
model, depending on the nature of your industry, your capacity for investment, the availability of
talents, and your level of risk tolerance.

According to our poll, the most typical strategy is to launch a pilot project in a certain area or
areas of the company. This may be a successful approach since it enables you to reduce your
investment and risk and use the information from the pilot to inform a more extensive
deployment. It is a good idea to specify your ethical standards for Al at the same time as you are
establishing your goals. By defining these principles up front and early in the process, you'll be
able to apply an ethics by design methodology to your Al initiatives and have a standard by
which to judge potential uses of Al in the future. You will be more successful in talks with your
clients, suppliers, regulators, and other stakeholders if you have clearly defined ethical values.

9. Perform an Al risk assessment

It's important to evaluate the possible hazards to your business, your customers, and other
stakeholders after you've decided what you want your Al to accomplish and where you want to
deploy it. This risk evaluation may be required in specific circumstances. For instance, you are
required to undertake risk assessments in specific situations under both the GDPR and the Draft
Al Act. You will need to take certain actions in these situations in order to fulfil your
commitments. Whether or not this risk assessment is required, you should adopt a
comprehensive approach and evaluate a wide range of factors that may be impacted by your use
of Al, such as data privacy, liability, health and safety, IT security, operational concerns and
business continuity, financial risk, reputational risk, intellectual property risk, and client
relationship management, among others.

Your risk assessment should also take into account your ethical standards and if using the Al
system is consistent with them, or if there are any social, environmental, or other ethical
concerns that should be taken into account. Consider the possible effects of your Al system on
those who are more susceptible, taking into consideration their social and economic
circumstances. Your risk analysis should look at prospective liabilities as well as how those
liabilities may be distributed among your suppliers and other important participants in your Al
value chain. It is essential to get expert advice in order to conduct a thorough evaluation since, as
this study has indicated, there are many potential concerns that may not be immediately obvious.
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10. Implement controls and compliance measures

Once your risk assessment is complete, you may begin implementing strategies to lower or
eliminate those risks. Your control mechanisms will need to include some of the actions we've
previously discussed, including creating an Al governance board and setting Al-related ethical
standards. The keeping of an inventory of the Al systems in your company will probably be one
of the first controls. According to our analysis, 27% of respondents were unsure of how Al was
employed in their company. Such ignorance may expose people to unanticipated hazards in the
future.

To offer as much detail as possible about what the Al systems perform, how they operate, and
the data they rely on, they should also be thoroughly documented. This serves as both a necessity
under the Draft AI Act for high-risk systems and a valuable tool in arguments involving possible
liability or when arguing for the protection of intellectual property.

You should record in your controls which Al choices need human monitoring. Additionally, they
should describe the kind of that supervision and identify the person who is in charge of
delivering it. You may want to think about deploying one of the many AI monitoring and
assurance technologies available to assist give this supervision. These may assist you in tracking
and forecasting Al choices as well as spotting mistakes and abnormalities that can impair the
effectiveness of your Al system. You may wish to think about setting up suitable insurance due
to the ambiguity around liability problems associated to Al and the possible wide-ranging effects
of a system failure or mistake. Although such insurance is not now required, 73% of survey
participants said that not just insurance coverage but also assurance tools should be required (e.g.
software ensuring that decisions of an Al system are recorded, auditable and monitored). One
should at the very least give insurance coverage for any crucial company operations using Al
technology careful consideration.

The protection of your Al intellectual property, which includes the AI system and its
programming, the data set, and maybe even any creative works produced by the Al system itself,
should be covered in your Al strategy. It will take some time before solutions are created,
discussed, and made into law since, as was said previously in this research, present intellectual
property regulation is not enough to handle the special characteristics of Al technology. To
protect your intellectual property to the fullest extent possible in the interim, you will need to use
a clever and inventive combination of the currently accessible tools, such as patents, trade secret
safeguards, and database protection mechanisms, as well as carefully drafted contract language.

This is by no means an exhaustive list of the controls necessary, and you will need to modify the
measures you use to meet the particular problems noted in your risk assessment. When creating a
control framework, we highly advise consulting a professional to make sure it addresses all of
your compliance requirements and major risks.

11. Manage and maintain your data

To recap, artificial intelligence depends on data to learn and operate, hence high-quality data is
required to guarantee an Al system that works properly. Additionally, one of your compliance
requirements under the GDPR and other international data protection laws is to retain correct and
current data. These factors make it imperative that you devote the necessary time and resources
to routinely evaluating and updating your data collection in order to make sure it is correct and
up to date.
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12. Monitor, update and refine your strategy

Your Al plan will develop over time as your business learns and gets expertise with this
technology, just like any other strategy. You will need to closely manage your company's usage
of Al while also keeping a watchful eye on the horizon due to the rapid development of Al
technology and the plethora of laws that is being developed throughout the globe.
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Artificial intelligence has a plethora of uses. The technique may be used in a wide range of
businesses and areas. Al is being studied and deployed in the healthcare sector to provide
medication dosages, disperse various therapies suited to individual patients, and support
surgical operations in the operating room. Other instances of artificially intelligent devices are
chess-playing computers and self-driving automobiles. Each of these machines must consider
the effects of every decision they make since every action has an effect on the outcome. The
goal in chess is to win the game. In order for self-driving vehicles to function in a manner that
avoids collisions, the computer system must calculate all external data and take it into
consideration. Artificial intelligence is used in the banking and finance sectors to identify and
flag suspicious behaviour, such as odd debit card use and significant account deposits, all of
which are beneficial to a bank's fraud department. Al applications are also being utilized to
facilitate and ease trade. This is accomplished by simplifying the estimation of supply, demand,
and securities price.

1. HEALTHCARE:

Artificial intelligence (Al) is being used by a lot of enterprises and healthcare organizations to
save human lives. Patients all around the globe have profited from the use of artificial
intelligence in healthcare in several instances. Let's examine a few applications of Al in the
healthcare industry.

A. ADMINISTRATION: AI systems are helping with routine, day-to-day administrative
tasks like organizing meetings and keeping organized file systems in order to decrease
human mistakes and boost efficiency. Medical notes are transcribed using natural
language processing (NLP), which also helps to arrange patient data so that practitioners
can read it more quickly.

B. ASSISTED DIAGNOSIS: Computer vision and convolutional neural networks have
made it possible for Al to read MRI images to look for tumors and other dangerous
growths at a pace 10 times quicker than that of radiologists, with a significantly smaller
margin of error.

C. ROBOTIC SURGERY: Robotic operations may run nonstop for a whole seven days a
week and have a very limited margin of error. Due to their accuracy, they are less
invasive than earlier techniques, possibly lowering the length of time patients need to
recuperate in the hospital.

D. HEALTH MONITORING: The varied levels of a person's vital statistics serve as a
constant gauge of their health state. As wearable technology gains popularity, this data is
no longer readily available, ready to be processed and transformed into insightful
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knowledge. Since vital signs may predict changes in health before the patient is aware of
them, there are several life-saving applications here.

2. E-COMMERCE:

The e-commerce sector now has a competitive edge thanks to AI, which is also growing in
popularity. Al can help consumers identify relevant goods in the size, color, or brand of their
choice. Let's examine a few Al applications in e-commerce.

A. PERSONALIZED SHOPPING: Recommendation engines are created using artificial
intelligence (AI), which enables you to interact with clients more successfully. Based on
their prior browsing habits, preferences, and interests, these recommendations have been
made. It helps you boost your brand loyalty and customer engagement.

B. AI-POWERED ASSISTANTS: Chatbots and virtual shopping assistants are helpful in
improving the online shopping experience. The discussion sounds more natural and
intimate thanks to the use of natural language processing (NLP). These assistants may
also communicate with your customers in real-time.

C. FRAUD DETECTION AND PREVENTION: Credit card theft and fake reviews are
two of the most significant challenges that e-commerce enterprises confront. Al may aid
in reducing the risk of credit card theft by considering use patterns. Many consumers rely
their decision to purchase a product or service on the opinions of others. Artificial
intelligence can help identify and address fake reviews.

3. ROBOTICS:

The area of robotics began developing even before Al was a reality. Robotics is presently using
artificial intelligence to create more effective robots. Robots with Al capabilities are being used
in a wide range of sectors and industries, notably in the manufacturing and packaging sectors.
Robots with artificial intelligence, or Al, have computer vision that enables them to move, assess
their environment, and respond properly. Robots learn to do jobs from people via machine
learning, a component of Al and computer programming. The finest examples of artificial
intelligence in robotics are humanoid robots. Recently, the intelligent humanoid robots Erica and
Sophia were produced, and they can speak and act in human-like ways. Examples of Al robot
uses are shown below:

Manufacturing
Transport

Surgery

Space Exploration
FINANCE:

The way we handle money in finance is changing as a result of artificial intelligence. Al is
helping the financial sector to streamline and optimize processes in a variety of areas, including
credit judgments, quantitative trading, and financial risk management. Features including risk
assessment, fraud detection and management, financial advising services, and automated trading
in finance are provided by artificial intelligence.

o 0w »
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Here are a few Finance Al Examples:
A. Alin personal Finance
B. Alin Consumer Finance
C. Alin Corporate Finance
5. FACIAL RECOGNITION:

For instance, face recognition is an application of Al that focuses on discovering and learning
patterns that result in prompt and effective outputs.

A sort of technology known as facial recognition records and maps a person's facial
characteristics as a face print. Using deep learning methods, the program compares a live
captured picture to a recorded face print to authenticate an individual's identify. Image
processing and machine learning are the foundations of this technology. Because of the human
behaviors that may be seen in many security applications, such as airports, criminal detection,
face tracking, forensics, etc., face recognition has drawn a lot of attention from researchers.
Compared to other biometric characteristics like the palm print, iris, fingerprint, and so forth,
face biometrics may be less invasive.

The next time you log in without inputting a password, your phone will unlock itself using just
your imagination. This is because when you snap a selfie and register it for facial recognition,
your phone learns a face recognition algorithm. Facial recognition is used at airports,
workplaces, and other public spaces for security and privacy concerns apart from smartphones.

6. MARKETING:

Applications of artificial intelligence (AI) are often employed in online retail marketing.
Artificial intelligence (AI) marketing generates automated judgments based on information
gathering, analysis, and further observations of audience or economic trends that may affect
marketing efforts. In marketing initiatives when speed is essential, Al is routinely used. Based on
data and consumer profiles, Al systems learn how to interact with clients in an efficient way;
they then send them individualized messages at the ideal moment without the assistance of the
marketing staff, guaranteeing maximum productivity. The application of Al in marketing is
explained in the following sections:-

A. By using pattern recognition, behavioral analysis, and other Al capabilities, marketers
can provide highly targeted and customized advertisements. Additionally, it helps in
retargeting viewers at the right moment, assuring better results and a decrease in feelings
of mistrust and annoyance.

B. Gmail and Google Docs use artificial intelligence (Al) in Smart Compose to read what
you write, understand it, and suggest what to put next.

C. Al can gather and monitor tactical data in real-time, enabling marketers to make choices
immediately rather than after the campaign has ended. Based on data-driven reports, they
may select what to do next, making better and more impartial judgments.
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7. SOCIAL MEDIA:

Social networking companies utilize artificial intelligence to sift through vast volumes of data to
identify patterns, hashtags, and trends. The understanding of user behavior is aided by this study.
In order to provide a customized experience and spot crises, artificial intelligence may monitor
unstructured user comments using a number of ways. By analyzing numerous actions and
demographics, technology may also assist in content production.

The Applications of Artificial Intelligence

A. Al Application in E-Commerce

¢ Personalized Shopping

Recommendation engines are made possible by artificial intelligence technology, allowing you
to interact with your consumers more effectively. Their browsing history, preferences, and
interests are taken into consideration while making these suggestions. It helps you build stronger
bonds with your clients and increases brand loyalty.

¢ Al-powered Assistants

Chatbots and virtual shopping assistants enhance the user experience for online shoppers. The
dialogue uses Natural Language Processing to seem as natural and intimate as possible. These
assistants may also interact with your consumers in real time. Did you know that chatbots will
soon be able to manage customer care on Amazon.com?

¢ Fraud Prevention

Two of the biggest problems faced by e-commerce businesses are credit card theft and bogus
reviews. Al may assist in lowering the likelihood of credit card theft by taking use trends into
account. Many consumers choose to purchase a product or service after reading user reviews. Al
can assist in recognising and handling bogus reviews.

B. Applications of Artificial Intelligence in Education

The education sector is the one that is most impacted by humans, but artificial intelligence has
also started to make inroads there. Even in the field of education, this gradual adoption of Al has
increased faculty productivity and allowed them to focus more on students than on
administrative or office labour.
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Some of these applications in this sector include:

o Administrative Tasks Automated to Aid Educators

Artificial intelligence can assist educators with non-educational tasks like managing enrollment,
courses, and HR-related matters, as well as task-related responsibilities like facilitating and
automating personalised messages to students, back-office duties like grading paperwork,
planning and facilitating parent and guardian interactions, and routine issue feedback
facilitation.

¢ (Creating Smart Content

Artificial intelligence may be used to digitise information such as video lectures, conferences,
and text book guides. For pupils in various grades, we may customise learning material and use
various interfaces, such as animations.

By producing and supplying audio and video summaries and essential lesson plans, artificial
intelligence contributes to the creation of a rich learning experience.

® Voice Assistants
A student may receive additional learning resources or support with Voice Assistants even

without the lecturer or teacher's direct engagement. This lowers the cost of temporary handbooks'
production while also making it simple to get solutions to frequently asked queries.

¢ Personalized Learning
With the use of cutting-edge Al technology, hyper-personalization strategies may be used to

carefully monitor student data and simply create habits, lesson plans, reminders, study aids, flash
cards, and other things.

C. Applications of Artificial Intelligence in Lifestyle

Our way of life has been greatly influenced by artificial intelligence. Let's talk about a couple of
them.

e Autonomous Vehicles

To teach computers to think and grow like humans when it comes to driving in any environment
and object recognition to prevent accidents, automakers like Toyota, Audi, Volvo, and Tesla
employ machine learning.
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e Spam Filters

The email that we regularly use features artificial intelligence (Al) that separates out junk emails
and sends them to spam or trash folders, allowing us to view just the filtered material. Gmail, a
well-known email service, has achieved a filtering capacity of around 99.9%.

¢ Facial Recognition

Facial recognition algorithms are used by our favourite gadgets, including phones, laptops, and
PCs, to detect and identify users in order to provide safe access. Facial recognition is a popular
artificial intelligence use outside of personal use, even in highly secure settings in many different
businesses.

¢ Recommendation System

The recommendation system is used by many platforms we use every day, including e-
commerce, entertainment websites, social networking, video sharing platforms like YouTube,
etc., to collect user data and provide personalised suggestions to users to boost engagement.
Almost all sectors employ this artificial intelligence technology, which is highly widespread.

D. Applications of Artificial intelligence in Navigation

According to MIT study, GPS technology can provide consumers precise, timely, and in-depth
information to increase safety. The system makes life simpler for users by automatically
determining the number of lanes and road types behind impediments on the roadways by
combining Graph Neural Network and Convolutional Neural Network. Uber and several logistics
firms significantly rely on Al to enhance operational effectiveness, assess traffic, and plan routes.

E. Applications of Artificial Intelligence in Robotics

e Another area where applications of artificial intelligence are often applied is robotics. Al-
powered robots employ real-time updates to detect obstructions in their path and
instantaneously design their routes.

e It may be used for: Transporting things in factories, warehouses, and medical facilities.
e Upkeep of buildings and substantial machinery

e < Inventory control

F. Applications of Artificial Intelligence in Human Resource

With blind hiring, artificial intelligence is helpful. Applications may be evaluated using machine
learning algorithms based on certain criteria. Artificial intelligence (AI) driving systems may
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scan resumes and profiles of job seekers to provide recruiters a knowledge of the talent pool they
must pick from.

G. Applications of Artificial Intelligence in Healthcare

Numerous uses of artificial intelligence are found in the healthcare industry. Building advanced
devices that can detect illnesses and identify cancer cells uses Al applications. In order to
guarantee early diagnosis, artificial intelligence may assist in analysing chronic illnesses using
lab and other medical data. For the creation of novel medications, AI combines historical data
with medical knowledge.

H. Applications of Artificial Intelligence in Agriculture

Defects and nutrient shortages in the soil are found using artificial intelligence. Al can determine
where weeds are growing by utilising computer vision, robotics, and machine learning
technologies. Al bots can pick crops more quickly and in greater quantities than human
employees.

I. Applications of Artificial Intelligence in Gaming

The gaming industry is another area where Al technologies have gained popularity. AI may be
utilised to create intelligent, human-like NPCs that communicate with players. In order to
enhance game design and testing, it may also be used to forecast human behaviour. The 2014
Alien Isolation video games use Al to follow the player around at all times. Two artificial
intelligence systems are used in the game: the "Director AL" which often knows your
whereabouts, and the "Alien AlL," which is controlled by sensors and behaviours and persistently
hunts the player.

J. Applications of Artificial Intelligence in Automobiles

Autonomous vehicle development is based on artificial intelligence. Al may be utilised to control
the car in addition to its camera, radar, cloud services, GPS, and control signals. Al has the
potential to enhance the in-car experience and provide new features like emergency braking,
blind-spot monitoring, and driver assistance steering.

K. Applications of Artificial Intelligence in Social Media

e Instagram

The posts you see on your explore tab on Instagram are chosen by Al based on your interests and
the profiles you follow.
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¢ Facebook

DeepText is a technology that is used with artificial intelligence. Facebook can better interpret
discussions with the help of this technology. It may be used to automatically translate postings
from multiple languages.

o Twitter

Twitter uses Al for content removal, fraud detection, and propaganda removal. Additionally,
Twitter employs Al to suggest tweets to users based on the kind of tweets they interact with.

L. Applications of Artificial Intelligence in Marketing

A. Applications of artificial intelligence (AI) are widely used in the marketing industry as
well.

B. With the aid of behavioural analysis, pattern identification in ML, etc., marketers may
use Al to provide highly targeted and customised advertising.

C. Al may assist with content marketing in a manner that suits the brand's style and voice.

D. It also helps with retargeting viewers at the appropriate moment to guarantee better
results and decrease emotions of mistrust and frustration. It may be used to manage
normal duties like campaign reporting, performance, and many other things.

E. Chatbots that employ artificial intelligence (AlI), natural language processing (NLP),
natural language generation (NLG), and natural language understanding (NLU) may
evaluate the user's words and answer in a manner similar to that of a person.

F. Al may be used to update and improve marketing efforts to meet the demands of a local
market, offering consumers real-time personalizations depending on their activity.

M. Applications of Artificial Intelligence in Chatbots

Al chatbots can answer to users of the "live chat" option that many businesses provide for
customer support online and understand natural language. Al chatbots may be implemented into
a variety of websites and apps and are efficient thanks to machine learning. In the future, Al
chatbots will be able to create their own database of responses in addition to obtaining
information from pre-existing integrated replies.

These chatbots can efficiently handle client concerns, react to straightforward questions, enhance
customer care, and provide round-the-clock assistance as Al advances. Overall, these Al chatbots
may increase client happiness.
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N. Applications of of Artificial Intelligence in Finance

According to a research, 80% of banks are aware of the advantages Al may provide. The very
advanced technology provided by Al may considerably enhance a broad variety of financial
services, whether they are provided for personal, business, or consumer use. Customers seeking
assistance with wealth management products, for instance, may simply get the information they
want through online chat or SMS text messaging, both of which are Al-powered. Artificial
intelligence can also see changes in transaction patterns and other possible fraud red flags that
people could easily overlook, sparing both individuals and corporations from severe loss. Al can
more accurately forecast and evaluate loan risks in addition to fraud detection and work
automation.

0. Al Applications in Robotics

Robotics is the study and practise of creating and building autonomous devices or robots that are
capable of carrying out activities on their own. Modern robots are becoming better and better at
completing jobs without the need for human interaction. This is so because the area of robotics
has been specifically targeted by Al tools and methodologies. Sensors, high-definition cameras,
speech recognition technology, etc. are all features of advanced robots. These robots are able to
adapt their algorithms in response to the environment by learning from their prior errors and
experiences. Robotic applications may benefit greatly from Al It may aid in optimizations when
used in conjunction with cutting-edge gadgets. It aids in improving the intricate production
procedure in sectors like aerospace. Al is also used in the packaging process in companies to
increase productivity and reduce overall costs.

P. Al Applications in Defense

One of the most important fields for Al's contributions is defence. Defense security systems are
susceptible to hacker assaults that aim to obtain private military or government information. Any
nation might ultimately suffer from this. Artificial intelligence (AI) may be very helpful in
identifying and analysing anomalous behaviours since doing so manually can be time-consuming
and risk missing possible risks. With Al's assistance, analysing massive volumes of data is made
simple. Suspicious behaviour is found with the use of Al techniques. Algorithms for artificial
intelligence (AI) are created in a manner that enables them to learn from data and discriminate
between allowed and illegal access. Additionally, they monitor the security of military databases.
Any alterations made by an unidentified source are instantly found and dealt with.

Q. AI Applications in Transport

The transportation sector has been fundamentally changed by Al Due to the intense rivalry in
the transportation sector, it is necessary to examine every component that affects the different
areas of the company. These include things like cost, the time of year, holidays, and passenger
volume. You may have observed that Google's flight prices change often. These variations may
be caused by changes in the seasons, holidays, routes, halts, and the volume of people on a route.
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Data pertaining to these parameters, which have an influence on transportation costs, may be
examined with the use of predictive analytics. Al technologies provide effective predictive
analytics on data. The programme or application may also forecast the optimum rates for certain
routes using Al techniques. This aids travellers in locating less expensive choices. Additionally,
Al-based apps alert users when prices increase or decrease as well as when special deals are
available at the time of ticket purchase. Online ride-sharing services like Uber, Lyft, and Ola are
another real-world example of how Al is being used in the transportation industry. To provide
personalised services, these apps make use of data science, machine learning, and artificial
intelligence (AI). Al assists in displaying the best routes and costs for the rides.

R. Al Applications in Automotive Industry

The automobile sector has also undergone a change because to Al. The world of automobiles has
been drastically altered by the development of self-driving vehicles. Many businesses, including
Tesla, Nissan, Audi, Volvo, and others, are working on self-driving automobiles. Artificial
intelligence (Al) is one of the primary technologies that is employed in the construction of self-
driving automobiles. Sensors, cameras, speech detectors, and several more gadgets are used in
self-driving cars. Data is gathered to assess the environment, and the software in the automobile
issues instructions so that the vehicle may drive safely. The Al-enabled sophisticated algorithms
will locate the best route to the destination if you only input the location into the route map.

You may deal with issues like traffic accidents, react to natural catastrophes, etc. with the aid of
Al Artificial intelligence applications have proven to be one of the most valuable resources ever
developed by mankind. Artificial intelligence is being used in a variety of ways that are changing
the user experience.

We now have a solid knowledge of artificial intelligence, including its uses. In layman's terms,
the words Artificial and Intelligence are combined to form Artificial Intelligence, which stands
for "a man-made thinking capacity." Artificial alludes to "man-made," while Intelligence denotes
"thinking power." Then we get a thorough understanding of the many artificial intelligence
subfields, as well as their applications in fields like healthcare, finance, robotics, and marketing,
among others. In conclusion, artificial intelligence plays a big role in people's lives. The advent
of artificial intelligence at the beginning of the twenty-first century greatly increased the range of
applications for technology.
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Mr. Shubham Tanwar
Assistant Professor, School of Life & Basic Sciences,
Jaipur National University, Jaipur, India,
Email Id- shubham_tanwar @jnujaipur.ac.in

In other words, taking aspects of what we now believe to be solely human features and
successfully transferring them to a machine. Artificial intelligence (AI) is the theory and
development of computer systems that are capable of doing tasks that need human intellect.
These human characteristics include the ability to see images, hear voices, make decisions, and
translate. The growth of artificial intelligence also depends on communication, learning new
things, the capacity to abstract from or associate with preexisting information, as well as a
variety of other factors. The same information that humans gain in school should also be
available to the machines: what separates good from bad.

A.

Al automates repetitive learning and discovery through data Al conducts regular, high-
volume, automated activities instead of automating manual ones. And it does it
consistently and without becoming weary. Humans are still need to set up the system and
ask the proper questions, of course.

Al adds intelligence: Al gives already-made items more intelligence. Al capabilities will
be introduced to many of the items you currently use, just way Siri was brought as a
feature to a new generation of Apple goods. Large volumes of data can be used with
automation, conversational platforms, bots, and smart robots to advance numerous
technologies. Improvements at home and at business include anything from smart
cameras and security intelligence to investment analysis.

Al adapts by using algorithms for progressive learning, which allow the data handle the
programming. Data is organized and regularized by Al so that computers can learn. An
algorithm can train itself to play chess, just as it can train itself to propose a product
online. And as fresh data is provided, the models adjust.

Al uses neural networks with several hidden layers to interpret more and more in-depth
data. It used to be difficult to create a fraud detection system with five hidden levels. Big
data and very powerful computers have transformed everything. Deep learning models
require a lot of data because they derive their knowledge directly from the data.

Deep neural networks allow for astonishing precision in Al. For instance, deep learning
underlies all of your interactions with Google and Alexa. And when you use these goods
more, they get more accurate. Artificial intelligence (AI) methods from deep learning and
object recognition can now be used in the medical field to more accurately identify
cancer on medical images.
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F. Al makes the most of data: Since algorithms can learn on their own, data is a valuable
resource. The data contains the answers. To discover them, you just need to use Al. Data
may provide you a competitive edge since its function is more crucial than ever. Even
though everyone is using similar strategies, if you have the greatest data in a competitive
business, you will win.

Finding Al's Developmental Opportunities In numerous ways, Al may broaden and boost growth
potential in developing economies. Significantly reduced production costs may result from
increased company productivity brought on by the automation of fundamental business
operations and the development of human capital. Many businesses in developed markets are
already using these advancements. Productivity growth facilitated by Al increases production
and employment directly and indirectly via higher consumption. Cost savings resulting from the
automation of certain tasks may be combined with easier access to financing to lower total
company expenses, which is a crucial benefit Al technologies are now offering. The number of
bankable business possibilities and the degree of competition within markets and sectors may
both rise as a result of this. By supporting product innovation in the form of new business models
and leapfrogging solutions tailored to serve previously unserved and underserved populations,
artificial intelligence (AI) solutions can also help overcome the lack of infrastructure and
significant information asymmetries in emerging markets.

We anticipate that the application of Al will be somewhat constrained in the foreseeable future.
In the past, development has moved at random. There is a genuine upturn in development when a
significant shift occurs abruptly. We can never predict when the next step will happen—it may
be in five or fifteen years. However, it is probable that usage of artificial intelligence will remain
at the same level as it is right now until that time. The use of artificial intelligence to language
processing is one area that will be intriguing to watch. Artificial intelligence currently lacks
appropriate long-term memory and the capacity to execute proper abstraction, which prevents it
from having a decent general knowledge of language and from being able to extract the essential
information from a lengthy text.

To fully use the potential of AI, decision-makers should "act immediately" on the
aforementioned tactics. In addition to this, it's critical that decision-makers in the development
sector establish a long-term vision and a consistent set of tactics for incorporating Al into their
companies. These tactics should be continuously improved upon as time goes on. Early success
stories may aid in overcoming organizational resistance in this situation by persuading
stakeholders and workers of the benefits of Al. Eventually, this will enable the scalability of Al
technology solutions across whole businesses. In recent years, Al has sparked a fundamental
shift in how businesses make decisions. Now, Al is poised to have a similar influence on the
development sector and help public officials via evidence-based decision making. We will soon
see that Al will play a crucial role in development organizations' decision-making. Therefore,
emerging Al technologies will significantly aid in achieving the SDGs by 2030.

In the field of artificial intelligence (AI), new technology, theories, and scientific study are
combined to develop algorithms that can mimic human intellect. Artificial intelligence (Al)-
enabled devices may store and analyze data to provide insights, such as trends, user behaviors,
business insights, etc., to forecast occurrences and create predictions for the future. Al may also
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closely resemble human reading, seeing, and speaking abilities. Businesses nowadays are using
Al systems more and more to learn about their clients, comprehend industry trends, forecast
future requirements and situations, etc. This kind of Al technology is rapidly increasing, opening
up a wide range of excellent chances for Artificial Intelligence Engineer positions across almost
all industries.

Artificial Intelligence and Machine Learning is a field that is as pervasive as electricity in the
current world, therefore its use in robotics is likewise becoming more significant. Robots are
being trained, and their precision is being increased, using precise machine learning techniques.
Robots may learn through artificial intelligence how to do tasks like gripping items,
understanding spatial relationships, computer vision, motion control, and other tasks that need
them to interact with the world around them. Four categories may be used to broadly group these
functions:

A. Vision: Robotics can now observe and recognise patterns that they have never seen
before thanks to AI in action. In comparison to traditional robotics, Al not only
smoothens detection but also works on these patterns with significantly more precision.

B. Grasping: Robots are guided by machine learning and artificial intelligence, which have
knowledge of the most effective grasping positions.

C. Motion Control: Control of locomotive characteristics becomes vital for giving a robot
a human-like appearance. In this regard, machine learning is a gift to robots since it
makes obstacle recognition and dynamic interaction possible.

D. Data: Is the key to any project; only correct data make it successful.

According to some, the current generation of technical advancements that combine robots with
machine learning seem to be the most potent pairing yet. Every institution of human civilisation
is about to be upended by an entirely new age of automation. Robots powered by Al are thought
to be more productive than those without the technology.

For instance, the industrial sector is the greatest user of robots and further automation, which
ensures validity, correctness, and minimal mistakes while saving time and human labour. One
cannot put the safety of the location at risk with simple, conventional robots in such a crowded
environment. This is where machine learning and artificial intelligence are relevant. Robots may
better comprehend their surroundings and respond to them by using Al to provide them
competent computer vision and motion control.

Similar to this, machine learning trains the robots so that they quickly evolve and learn from
their own errors, negating the need for continuous human involvement and parallel work. This
guarantees robots' flexibility.

Along with these consequences, Al and ML unquestionably increase the efficiency of production
processes, particularly for large labor-intensive businesses, and they also expand the potential of
robots. To train robots to this degree of functionality, several technological disciplines are
integrated. For example, deep learning (a subset of machine learning), picture annotation
methods, semantic segmentation, etc.
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APPLYING MACHINE LEARNING AND ARTIFICIAL INTELLIGENCE IN
ROBOTICS IN VARIOUS SECTORS-

As was said above, Al and ML increase the effectiveness of robots, and in the present global
environment, they have affected every industry. Here is a quick look at various industries where
robots is benefiting from Al and ML.

1. Healthcare

The healthcare industry is being progressively disrupted and transformed by Al robots. The
whole healthcare supply chain, including function testing, surgery, research, data integration,
etc., is already heavily reliant on ML-driven robots. Al robots is often used to monitor patients'
health, provide a continuous supply chain for supplies like medicine and other necessities around
the hospital, and create unique health duties for each patients. By enabling assisting robots,
accurate diagnosis, and remote therapy, robotics and Al are supporting the healthcare industry.
Robots can identify subtle and intricate trends in a patient's health graph thanks to proactive
analysis. In hospitals, machine learning-driven robots are actively employed for microsurgeries
like unclogging blood arteries. The ability of Al robots to operate in distant locations is one of its
greatest gifts to the healthcare sector. Treatment in rural regions has long been a significant gap
in the medical system. Numerous therapeutic duties may be completed by robots on their own. A
wonder of Al robots is technology like bot-pill.

2. Agriculture

Agronomists may increase their farm output by integrating AI, ML, and robotics since these
three technologies provide practical and actionable insights. Farmers may secure good yields and
minimal operating costs by obtaining this information, taking a step toward successful farming.
The main goal of using robots in farming is to reduce the amount of backbreaking work required
by automating tasks like irrigation, seed distribution, pest management, and harvesting. The
farmers now have a lot more time to devote to chores that are productive. Robotics' ability to
ensure accuracy is one of its key advantages since it prevents the potential for land to be used
effectively from being wasted. The automation of the green economy may support the
monitoring of environmental protection, quality improvement, and other factors. The agricultural
colony is increasingly moving in the direction of these technologies, assuring massive farm
success overall. This makes it necessary for Al-generated robots to constantly advance in order
to enhance the state of global agriculture. Sustainable development, which is also the goal of the
UN and the rest of the globe, will arise from the introduction of Al and robots.

3. Warehouses

Robotics is often used by huge businesses with even bigger warehouses because it reduces
operating expenses and overhead. These automated systems can work autonomously in these
massive warehouses thanks to cutting-edge sensors. The sensors include haptic, thermal, thermal,
and optical ones. Al's contribution of the latter two in robotization promotes safety by improving
perception of the environment. In a nutshell, the robots' decision-making process is controlled by
these sensors. For moving inventory around a warehouse, automated guided vehicles (AGVs) or
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automated guided carts (AGCs) are used. Due to the 24/7 nature of today's business
environment, systems like AGSs or AGCs are necessary to maintain 24-7 operations at
comparable prices. Another innovation employed in warehouses is aerial drones, which provide
fast inventory inspection and optimization in a short amount of time and with little effort.
Robotics adoption has several obvious advantages, such as safety, flexibility, and few faults.
Robots are programmed to resemble humans and run on learned algorithms to prevent errors.
Robotics' ability to ensure worker safety by preventing risky operations like lifting stocks from a
height is a significant benefit. Consequently, robots relieve people of boring and dangerous
activities.

4. Automobiles

The automotive sector offers a wide range of applications for robots, including designing, supply
chain, and manufacturing tasks, as well as a broad range of management tasks. In the
transportation and automotive sectors, systems including driver assistance, autonomous driving,
and driver risk assistance are being used. Robotic intelligence has been used in the car industry
for more than 50 years. The only significant difference between then and today is the rapid
growth of Al and ML in this field. There are several benefits of robots in vehicles-

e Robotics provide a precise vision for finding the necessary goods. Robots can easily do
simple tasks like installing door panels, fenders, etc.

e Assembling machinery parts, such as pumps, motors, screws, etc.

e Painting and coating can be done using robotic arms.

e In addition to assembling separate pieces, robots are also capable of transferring them,
including loading and unloading.

The present state of the world demonstrates the pervasiveness of advancements like artificial
intelligence, machine learning, and robotics in almost every sphere of life, including agriculture,
healthcare, education, the automotive industry, and a lengthy number of other fields. This
implies that greater inventions and sufficient awareness are always needed, even in the most
distant places. Robotics advancements using AI and ML are exploding. Artificial intelligence
will become more prevalent in the future decades, not as a luxury but as a need. Robotics,
powered by Al and machine learning, is about to upend every industry, from pins to rockets.

Artificial Intelligence Important

A. Al automates repetitive learning and discovery through data Al conducts regular, high-
volume, automated activities instead of automating manual ones. And it does it
consistently and without becoming weary. Humans are still need to set up the system and
ask the proper questions, of course.

B. Al adds intelligence to current goods Al capabilities will be introduced to many of the
items you currently use, just way Siri was brought as a feature to a new generation of
Apple goods. Large volumes of data can be used with automation, conversational
platforms, bots, and smart robots to advance numerous technologies. Improvements at
home and at business include anything from smart cameras and security intelligence to
investment analysis.
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C. Al adapts through progressive learning algorithms to delegate programming to the data.
Data is organised and regularised by Al so that computers can learn. An algorithm can
train itself to play chess, just as it can train itself to propose a product online. And as
fresh data is provided, the models adjust.

D. AI analyzes more and deeper data making use of neural networks with several hidden
layers. It used to be difficult to create a fraud detection system with five hidden levels.
Big data and very powerful computers have transformed everything. Deep learning
models need a lot of data since they get their knowledge directly from the data.

E. Deep neural networks enable Al to reach astounding precision. Your interactions with
Google and Alexa, for instance, are all based on deep learning. And the more you use
these things, the more accurate they become. Deep learning and object identification Al
methods are increasingly being applied in the medical profession to more accurately
identify cancer on medical photos.

F. Al maximises the use of data. The data itself is a benefit when algorithms are learning for
themselves. The data contains the answers. To discover them, you just need to use AL
Data may provide you a competitive edge since its function is more crucial than ever.
Even though everyone is using similar strategies, if you have the greatest data in a
competitive business, you will win.

In other words, taking aspects of what we now believe to be solely human features and
successfully transferring them to a machine. Artificial intelligence (AI) is the theory and
development of computer systems that are capable of doing tasks that need human intellect.

These human characteristics include the ability to see images, hear voices, make decisions, and
translate. The growth of artificial intelligence also depends on communication, learning new
things, the capacity to abstract from or associate with preexisting information, as well as a
variety of other factors. The same information that humans gain in school should also be
available to the machines: what separates good from bad.

Functional and Contextual Perspective

We are yet unsure about the future applications of artificial intelligence and how it will be
employed.

An example from this vast area of knowledge is that, from a functional standpoint, if artificial
intelligence is employed in an applied or industrial environment, the emphasis right now is on
how this may be used to address a preset issue. When artificial intelligence has to be able to
develop over time and consider contextual aspects outside of the established challenge, very
complicated scenarios will occur.

Humans consider situational and contextual elements when we speak with one another. The
intention is for the machine to follow suit. If not, we'll realise that we're not interacting with a
different person. Artificial intelligence is what we are dealing with when a human converses with
a computer without realising it is a machine.
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Limited use of the potential

Artificial intelligence can now do relatively easy jobs without the need for human intervention.
When artificial intelligence is used to automate repetitive jobs, productivity is often increased.
However, compared to the potential of artificial intelligence, the utilisation is currently quite
restricted.

Artificial Intelligence for Norwegian Businesses

For a huge portion of our clients, machine learning and artificial intelligence can improve current
processes and activities. They can also assist organisations in completing jobs that they are now
unable to do.

As an example, many case managers are overworked and spend a lot of time researching and
analysing each case. In straightforward yet time-consuming situations as well as in complex but
time-consuming situations that go through several phases before completion, artificial
intelligence may make daily living simpler.

In this situation, artificial intelligence won't take away the case manager's duties, but rather help
to make the job more efficient by, for example, offering recommendations for solutions, samples
of cases that are similar to yours, and pre-filling forms. Computes used artificial intelligence to
increase POWER's customer satisfaction.

Industry-specific knowledge of the use of artificial intelligence

Without a question, when artificial intelligence progresses from being a basic proof of concept to
a part of a finished product, it becomes increasingly complex. In this case, simplifying and
implementing IT solutions is more important. In these circumstances, we must provide qualified
counsel and pinpoint solutions unique to the relevant industries. We have extensive experience at
Computas developing a variety of IT solutions, which we now combine with our knowledge of
artificial intelligence.

Purpose of Artificial Intelligence

In various domains or zones, artificial intelligence is applied for a few key reasons and in a few
key ways. These are artificial intelligence's primary goals.

1. Improves Decision Making

Artificial intelligence's primary objective is to provide decision-making mechanisms. This
decision-making process uses uncommon data as its input and will produce artificially intelligent
results that resemble human thought. Automation of several physical and other processes enables
artificial intelligence to provide smarter conclusions. These activities may save time and
minimise the need for human labour.
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2. Singularity

Artificial intelligence's ultimate goal is to replace humans in the workforce. The rapid
development of technology will soon run out of control, drastically altering human lifestyle.
These sophisticated technology will simplify and accelerate the process without having any side
effects. The term "technological singularity” is also used. You can learn more about singularity
by reading.

3. Machine learning

Machine learning and artificial intelligence vary primarily in that machine learning is more
focused on accuracy. Machine learning is a branch of artificial intelligence that is more narrowly
focused and requires data to create the output.

4. Business process optimization

In any nation's economy, business is the cornerstone of honesty. By reducing the work and
eliminating redundancies, the business process optimization is carried out, which eventually
improves the company. Through a variety of algorithms, the robotic process optimization is also
utilised to reduce the amount of everyday labour that people must accomplish.

5. Creative work in technologies

Numerous technologies are employed to streamline the process and are simple to incorporate
across the company. These technologies are incredibly significant and have a significant impact
on many aspects of life. Several instances are:

Virtual reality

Live streaming apps.
Predictive Analytics.
Drones.

Motion animation.

Al

6. Provide financial services

Financial services have benefited greatly from artificial intelligence. Countless other areas of
financial services, such as insurance, risk management, and asset management, also utilise it.
There are hardly any sub-fields remaining that do not use applications of artificial intelligence.
Similar to other sectors, Al applications have reduced the need for labour and improved
performance.

7. Health care

The most significant industry has been transformed by artificial intelligence. Many healthcare
facilities are adopting artificial intelligence technology to quickly and accurately identify
patients' illnesses. One of the most well-known and effective medical technologies is IBM
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Watson. It is based on a simple questionnaire and provides answers depending on the condition,
such as an x-ray reading. Artificial intelligence-based virtual assistant technology is frequently
employed in the healthcare industry.

8. Automotive

The automobile sector is significantly impacted by artificial intelligence. From the auto sector to
driver monitoring and driver identification, it is present everywhere. Software using artificial
intelligence is available to track drivers. The programme has temperature adjustment, mirror
adjustment, and seat adjustment features. Since the use of artificial intelligence in the business,
the situation in the automobile sector has completely altered.

9. HR & Recruitment

Artificial intelligence in HR & recruiting aims to increase decision-making speed and accuracy
while improving selection reliability and accuracy. The firm is wasting a lot of resources,
including time and money, if the recruiter is not leveraging artificial intelligence in the recruiting
process. Artificial intelligence software thus play a significant part in the workflow automation
for personnel management and the recruiting process and save resources.

10. Bottom Line

Nearly every aspect of life uses artificial intelligence in some way. Only a few applications of
artificial intelligence have been discussed. From the explanation above, it is clear that the goal of
artificial intelligence is to create software that is intelligent throughout the spectrum with local
thinking and interaction with people to give outcomes that are backed by decisions. Additionally,
it offers helpful software and predicative techniques for improved outcomes. Despite being a
fundamental part of any current software, it cannot replace people, but it may save time, money,
and provide many additional advantages that would be unachievable with normal labour.

In ways we could not have predicted, artificial intelligence (AI) is changing civilization.
Technology is ingrained in every aspect of our life, from the way we unlock our cellphones to
the things we do every day, such online shopping, intelligent vehicle dashboards, autonomous
robotics, and so forth. Though the idea of artificial intelligence (AI) was first discussed in the
early 1950s and served as the foundation for many computer learning and complex decision-
making processes, it is only now, as the need to process enormous amounts of data becomes
apparent, that this field of technology is gaining momentum.

Artificial intelligence (Al) is a science and not a technology. It is a constellation that includes
several statistical calculation techniques, pre- and post-analysis procedures, and ways for
working with both structured and unstructured data. Through machine and deep learning
platforms, natural language generation, virtual agents, text-voice-image recognition, Al-
optimized hardware, robotic process automation, cognitive search systems, and other tools, it is
an intriguing endeavour to replicate and stimulate human intellect. It aims to use all available
technology to create intelligent machines.
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In practically all Indian industries, including healthcare, education, agriculture, finance, autos,
energy, retail, manufacturing, and scientific research with autonomous discoveries, Al is the
instrument of innovation being tested. Companies including Walmart, Google, Microsoft,
Amazon, and Samsung are engaged in Al-based product development in India. However, there is
a lot of room for growth in our nation's study into this cutting-edge technology. The majority of
our academic, governmental, and commercial institutions nurture and inspire Al researchers,
breakthroughs, and start-ups.

The government is encouraging the private sector and providing several possibilities via DST,
Niti Aayog, IndiaAl, and other organisations to develop novel technology solutions and finance
start-ups based on artificial intelligence. For enterprises based on artificial intelligence, start-ups
are concentrating in places like Bengaluru, Hyderabad, Ahmedabad, Mumbai, and Delhi.

Due to the speed of digitalisation, AI, which began as a proof-of-concept in the academic realm,
has been deliberately scaled up. Large data processing, efficient decoding of complicated
processes from beginning to finish, increased accuracy and support for decision-making,
intelligent products, smart services, content, task automation, and other benefits make Al
popular. Its rapid advancement may be seen in e-commerce, pharmaceuticals, healthcare, and
scientific research. Among the handful that are proven to be our pandemic tech saviours are the
interactive apps like Google, DeepMind's Alpha Fold, BenevolentAl, chatbots like Clara and
Zini, Aryoga Setu, Co-Win, Amazon, Zomato, and Swiggy.

Over time, businesses have changed from little corner stores to thriving internet marketplaces.
These contemporary methods simplify not just people's lives but also company operations to
enhance customer satisfaction, sales forecasting, and automated decision-making to achieve
organisational objectives. When people, technology, and machines work together for the
common good, businesses thrive. E-commerce and mobile commerce are the most common
forms of these technologies, and they have a significant worldwide economic influence on
today's business environment. Over the last two decades, India has undergone a digital revolution
that is in line with the advancements in innovation and automation occurring throughout the
world. Since the epidemic, technical advancements have advanced faster than expected; this has
mostly been attributed to the pandemic's rapid transformation and acceptance.

In today's competitive IT business, employment growth in the profitable field of artificial
intelligence is anticipated. In order to stay in business, four out of five C-suite executives feel
that data processing and automation must be sped up. Therefore, recruiters search for highly
technical capabilities and a wealth of real-world experience. Among the job profiles with the
highest recent growth, Al capabilities take the top spot. The most well-known job titles are "big
data engineer," "business intelligence developer," "data scientist,” "data analyst," "cyber
analyst,” "computer vision specialist,” "Al-Deep learning-machine learning engineer," and
"computer vision engineer."

You may learn more about the real employment demands and objectives by attending tech
seminars provided by corporations at universities and conclaves holding academic-government-
industry organisations. During your early years of higher school, you should always endeavour
to find employment in research laboratories supported by the government and industry. This will
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enable you to better develop your skill set. Work on contributing to stack overflow and open-
source projects to improve your technical profile. Technical contests like hackathons, ideaathons,
and makeathons will improve your creative ideas as well as the necessary life skills.

Currently, there are difficulties facing the world. Everyone, across all industries, is working on a
new plan to balance the economy after COVID-19. Al will make an effort to boost industrial
growth and profitability. It is anticipated that new and advanced possibilities will arise. The new
normal will and already is being driven by Al It will serve as the primary impetus for new and
developing technologies. So use an interdisciplinary approach to develop your talents in a subject
that is always changing. Think large, start small, and move quickly.
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The quantity of data produced today, by both people and robots, considerably exceeds the
capacity of humans to comprehend, understand, and base complex judgments on that data. All
computer learning is based on artificial intelligence, which is also the future of all complicated
decision-making. For instance, even though there are 255,168 possible movements in tic-tac-toe
(noughts and crosses), 46,080 of them result in a tie, most people can find out how to win. In a
game of checkers with more than 500 x 1018, or 500 quintillion, possible moves, many fewer
people would be regarded as great champions. In order to choose the optimal choice, computers
are quite effective at calculating these combinations and permutations. Deep learning and Al are
the fundamental components of the future of corporate decision-making. Al is the natural
extension of machine learning.

ARTIFICIAL INTELLIGENCE USE CASES:

Artificial intelligence has long been a key concept in computer science and the computer
industry, and in recent years, thanks to developments in machine learning and artificial
intelligence, this concept has become even more well-known. Machine learning is the area of
artificial intelligence where computers are thought to be wiser than people and are in charge of
finishing everyday tasks. Robotics and IoT device integration have elevated how machines think
and function to the point where they are now more intelligent than people. They have a
reputation for learning, adapting, and performing considerably more quickly than people are
taught and trained to. We will learn about the enormous significance of artificial intelligence in
this essay. Applications of Al may be found in commonplace situations like retail purchase
forecasts, fraud detection in financial institutions, and online customer care interactions. Here are
a few instances:

A. Artificial intelligence is used by the financial services sector in two different ways. Al is
used in the first credit application scoring to determine creditworthiness. To monitor and
identify fraudulent payment card transactions in real time, more sophisticated Al engines
are used.

B. Virtual customer assistance (VCA) is used by call centers to anticipate and address client
queries without human involvement. The initial point of engagement in a customer
service query is voice recognition combined with artificial human discourse. Higher-level
questions are sent to a live person.

C. A computer running specialized Al is often used when a user begins conversation
through a chat (chatbot) on a website. A human steps in to speak with the individual
directly if the chatbot is unable to understand or respond to the query. For the purpose of



Artificial Intelligence

enhancing the Al application for future encounters, these noninterpretive examples are
fed into a machine-learning computing engine.

New developments in Al are accelerating innovation, enhancing the consumer
experience, and lowering costs in sectors including financial services, healthcare, and
automotive. These applications include natural language processing (NLP) and computer
vision (CV). By 2022, conversational Al platforms are expected to be used everyday by
up to 70% of individuals, according to Gartner. An effective bridge between people and
machines is provided by NLP and CV: NLP aids in the understanding of human speech
by computer programs, while CV applies machine learning models to pictures, making it
ideal for anything from selfie filters to medical imaging..

The phrase artificial intelligence has been used often in computer science and computing.
Recent developments in Al and machine learning have increased the term's popularity.

In the field of artificial intelligence known as machine learning, machines are used to
carry out routine jobs and are thought to be smarter than people because they are trained
to learn, adapt, and work much more quickly than people. Robotics and IoT device
integration have elevated robots' capacity for thought and labor to the point where they
now outperform people in terms of intelligence and cognitive capacity.

The significance of artificial intelligence and its succeeding elements have long been
understood. They are seen as methods and instruments for improving the world. And
using these high-tech devices doesn't need any special training. You just need to glance
around to see that artificial intelligence has probably streamlined much of your job.

It is crucial because it makes life simpler. Human effort is greatly reduced by these
technologies, which are a significant benefit to people. They are capable of being
automated. The last thing that may be expected or desired during the operation of
components incorporating this technology is human intervention.

These tools are practical and effective since they accelerate your activities and processes
with assurances of accuracy and precision. These technologies and applications are not
only relevant to our regular and daily lives; they also contribute to make the world a
mistake-free environment. It has an impact on other fields and is significant in other
fields as well.

For quite some time, the significance of artificial intelligence and its following
components has been understood. They are regarded as methods and instruments for
improving the state of the world. And you don't even need to travel to these expensive
tech gear to utilize them. You just need to glance around to see that artificial intelligence
has likely made the majority of your work simple.

It is crucial because it makes life simpler. These technologies are a huge benefit to people
and are designed to make their use as easy as possible. They often have the potential to
operate automatically. So the last thing that should be expected or asked for when using
components connected to this technology is human intervention.

The fact that these machines tend to speed up your duties and processes while still
ensuring a certain degree of precision and accuracy is what makes them a valuable and



Artificial Intelligence

essential instrument. These technologies and applications are not only relevant to our
general and daily lives; they also contribute to make the world error-free via their
straightforward and commonplace ways. Additionally, it has an effect on and is
significant for other fields.

THE IMPORTANCE OF AI:
1. AT ATTAINS PHENOMENAL ACCURACY:

Deep neural networks enable Al to reach astonishing accuracy that was previously unattainable.
For instance, all of your interactions with Alexa and Google Search are deep learning-based and
get more accurate over time. Even in the medical area, Al approaches are used to accurately
identify cancer cells on MRIs as expert radiologists would.

2. AIIS RELIABLE & QUICK:

Al reliably completes frequent, extensive, and computer-generated tasks. To set up the system
and ask the right questions, though, human skills are needed.

3. AL ADDS INTELLIGENCE TO PRODUCTS:

Al won't be offered for sale as a standalone item. Instead, everyday things that you use will be
improved with Al integration, similar to how the Siri function in Apple devices generated
attention. Massive data combined with chatbots, automation, and smart gadgets may advance
numerous business and home technologies.

4. AIEVALUATES DEEPER DATA:

It is now feasible to construct a fraud detection system, which was almost unthinkable a few
years ago, thanks to huge data and computational power. Since deep learning models learn
directly from the data, you need a large amount of data to train them. More data means they are
more accurate.

S. AIFULLY-UTILIZED DATA:

The only thing left to do is put Al in place to extract the answers from the data. The importance
of data is greater than ever; having the best data system gives you an advantage over your rivals
in this cutthroat industry because the best data will prevail.

Al is significant because it enables the first time that traditionally human talents may be
implemented in software at scale and at low cost. Every industry may benefit from using Al to
create new opportunities and increase efficiency.

a) Al technology is significant because it allows software to do human functions like
understanding, reasoning, planning, communication, and perception more effectively,
efficiently, and affordably.

b) The automation of these talents opens new potential in most corporate sectors and
consumer applications.

c) General analytical activities, such spotting patterns in data that have been handled by
software for many years may also be performed more efficiently using Al

d) Autonomous cars, automated medical diagnosis, voice input for human-computer
interface, intelligent agents, automated data synthesis, and improved decision-making are
just a few of the notable new products, services, and talents made possible by Al
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Al now has several real-world applications that are driving business revenue growth and
cost reductions in established industries.

The most applications will be found in industries like financial services, retail and trade,
professional services, manufacturing, and healthcare where a significant amount of effort
is spent gathering and synthesising data. Transport-related applications of Al-powered
computer vision will be especially important.

The number of use cases is growing as Al's potential is recognised. In eight industries—
asset management, healthcare, insurance, law & compliance, manufacturing, retail,
transportation, and utilities we outline 31 main use cases.

Here, we demonstrate how applying Al to various business processes may be done
(human resources).

Al tackles profound technical challenges

Al is crucial because it solves a complex range of technological problems. Software is becoming
able to perform at scale and at cheap cost human skills including comprehension, reasoning,
planning, communication, and perception. AI may also be used to execute general analytical
activities, such as spotting patterns in data that have been carried out by software for many years
more efficiently. When combined, these qualities open up new possibilities for most company
operations and consumer applications.

Al research is focused on five fields

Five areas of study have dominated Al research since it began in the 1950s:

a. Knowledge: The capacity to convey worldly information. Software must
comprehend the following in order to have knowledge: that specific things,
events, and circumstances exist in the world; that these things have characteristics
(such as connections with other things); and that these characteristics and
characteristics may be categorised.

b. Reasoning: The capacity to think logically about situations. To reason is to use
logic to draw conclusions, related concepts, and beliefs from data. Reasoning may
be abductive, deductive, or inductive. Abductive reasoning involves drawing
particular conclusions from generic premises that are assumed to be true seek the
simplest and most likely explanation for an observation.

c¢. Planning: The capacity to establish and meet objectives. Software must be able to
identify a desired future state of the world and a series of steps that will lead to
that state in order to be able to plan.

d. Communication: The capacity to comprehend spoken and written words.
Software must be able to recognise, comprehend, and synthesise written or
spoken human language in order to interact with humans.



Artificial Intelligence

e. Perception: The capacity to draw conclusions about the outside world from
sensory data. Software must be able to organise, recognise, and interpret audio,
visual, and other sensory inputs in order to perceive.

Progress in Al has unlocked new possibilities

Progress in Al has opened huge new potential since knowledge management, reasoning,
planning, communication, and observation are involved in the majority of corporate operations
and consumer applications.

The applications of Al in industry are numerous and tangible

Al is a concrete set of skills that unlocks revenue growth and cost reductions, not a problem in
need of a solution. Al has applicability in many industries and in a wide range of business
processes due to its capacity to include larger data sets into studies, recognise ideas and patterns
in data more accurately than rules-based systems, and allow human-to-machine dialogue.
Technically, at least 30% of component operations in 60% of vocations might be automated by
using recently developed Al technology (McKinsey Global Institute).

Data-centric sectors will see the greatest impact

Al is being used to a broad range of business operations across many industries. However, Al
will be more widely used and have a bigger influence in certain industries. These industries
comprise:

Insurance and finance (for 50% of the time)

Retail, shipping, and commerce (for 40% of the time)
Expert services (37% of the time)

Making things (33% of the time)

Medical (33% of the time)

NS

Applications will be more constrained in industries with less need for data synthesis and
processing, or when most people's time is spent supervising others or doing unpredictable
physical labour. In the medium run, jobs like administration and education will be more resistant
to AL

Finance & insurance
Retail, transport, trade
Professional services
Tech, media, telecom
Admin & Government
Manufacturing
Healthcare
Education
Accommodation
Food services

0% 20% 40% 60%

% of time spent processing and collecting data
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Asset management

Asset management may benefit from Al's capacity to use natural language processing to extract
information from unstructured data, identify subtle trends in various data sets, and allow
machine-to-human communication through chatbots. Investment planning, portfolio creation,
risk management, and client service are among the key use cases. Al allows asset managers to
provide the mass affluent a level of personalization and service quality previously only available
to high net worth customers by augmenting or automating many of their operations.
Additionally, Al may lower portfolio creation costs while raising quality, ushering in the age of
the "robo-advisor..

Investment strategy: Synthesizing research and data as well as adding larger data sets, such as
unstructured data, may help a firm's investment strategy. Improved multi-objective optimisation
may then be produced through better pattern recognition. Compared to rules-based systems, Al
can more successfully balance a variety of interconnected goals (such as money deployment,
risk, and profitability).

Portfolio construction: The process of creating a portfolio for an asset manager may be
augmented and increasingly automated by AI technologies. Al-based "robo-advisors" may
analyse a client's objectives and, within the confines of a company's investing guidelines, create
customised, optimised portfolios quickly and at cheap cost.

Risk management: By combining larger data sets and enhancing analytical processing, Al may
enhance risk management. Unstructured data, which is kept outside of standard databases, makes
about 90% of the data created today (International Data Group). Analyses conducted by
businesses may now include extra data sets thanks to natural language processing. The ability to
identify patterns in data with more precision and assurance is then made possible by the use of
other AI approaches, such as deep learning. Together, these tools make it possible to more
accurately identify and measure hazards.

Client service: Chatbot interfaces are used both within and outside of asset management
companies. Natural language systems used in client-facing channels allow client enrollment,
assistance, and self-service. Chatbots integrated into internal technologies enable account
managers to quickly and efficiently query customer information and comprehend changes
pertinent to a client's portfolio. Consequently, fewer account managers can serve more customers
with higher-quality services.

Healthcare

Al has the potential to enable a paradigm change in healthcare over the next ten years, enhancing
patient care and process effectiveness. In the 1980s, automated diagnosis was one of the first
applications of primitive Al. "Expert systems" used rules-based inferences to knowledge bases to
replicate human methods to diagnosis. Deep learning in particular is more efficient and useful for
a larger variety of operations in modern Al Diagnoses, medication development, and patient
monitoring are examples of important use cases.



Artificial Intelligence

Diagnosis: Deep learning algorithms may give scalable, automated diagnosis by identifying
minor connections between enormous, multi-variate data sets and sophisticated, human-coded
sets of probabilistic rules. Although systems are still young, accuracy is growing quickly.
Separately, deep learning-enabled computer vision systems are revolutionising diagnostic
imaging. While identifying anomalies in magnetic resonance imaging and ultrasounds requires
years of training and substantial knowledge for human radiologists, deep learning algorithms
trained on vast data sets provide excellent results. Deep learning-powered diagnostic imaging
currently provides human-level accuracy and fast speed in some circumstances.

Drug discovery: It takes an average of 12 years to find a new medicine nowadays (California
Biomedical Research Association). Drug development costs an average of $359 million, and just
2% of US preclinical medications are authorised for use in humans. Cost and unpredictability are
further barriers (California Biomedical Research Association). To shorten the time to market and
lessen uncertainty, Al is being used at many phases of the medication development process. Al is
being used to synthesise data from the 10,000 research articles released every day, provide ideas,
forecast how substances will react at an early stage of testing, and choose participants for clinical
trials.

Insurance

Even if the principles of insurance client prospecting, risk assessment, claims processing, and
fraud detection haven't changed, current AI may enhance each step in the insurance process to
result in efficiency gains and better customer service. Al can enhance and speed up decision-
making and claims processing, minimise fraud, and automate a significant amount of customer
support inquiries by spotting patterns in data more accurately than rules-based systems.

Risk assessment: With the use of Al, larger data sets, such as online and social media profiles,
may be mined for information to create richer client profiles and support risk analysis. By
identifying non-linear trends in multi-variate data sets and creating more precise forecasts, Al
can then estimate the risk of certain policies more precisely than rules-based systems.

Claims processing: Al can speed up quotation and claim processes and save costs for both
customers and insurers. Al technologies can automatically extract and categorise structured and
unstructured information from insurance policies and claim forms to speed up the processing of
claims. Computer vision systems can categorise claims automatically by analysing photographs
of damaged assets. Al can also forecast settlement costs by using enhanced pattern recognition in
conjunction with precedent instances. For picture processing, deep learning algorithms work
well, and Bayesian (probability-based) Al is helpful for estimating settlement costs.

Fraud detection: Insurance fraud increases the typical policyholder's yearly payment by £50
and costs UK insurers £1.3 billion annually (Association of British Insurers). UK insurers spend
more than £200 million a year to address the issue (Association of British Insurers). Artificial
intelligence-enhanced fraud detection algorithms are more successful than conventional methods
in detecting fraudulent transactions while minimising false positives.
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Customer service: Natural language processing may be used through chatbot interfaces linked
to insurer databases to provide policyholders with 24/7 product information and responses in a
scalable, affordable, and individualised channel.

Autonomous vehicles: Vehicles can see and recognise the physical characteristics and
dynamics of their surroundings, from road lanes to people and traffic signals, with a high degree
of precision thanks to AI computer vision systems. The era of autonomous transportation is
being made possible by Al when combined with data processing and planning algorithms.
Without human intervention, cars, buses, and trucks will be able to drive and navigate
themselves. Five levels of automotive autonomy, from Level O (no automation) to Level 5, have
been recognised by SAE International, a US-based international professional organisation and
standards body full automation; no requirement for human control.

A few businesses, notably Google, plan to introduce cars with Level 5 automation. In response to
competition from Google, Uber, and Tesla's autonomous car programmes, established
manufacturers are stepping up their own attempts by boosting investment and making
acquisitions. By 2021, Ford wants to make at least a Level 4 autonomous car widely available.
By teaming with UK autonomy developer Oxbotica, private rental business Addison Lee
declared in the UK in October 2018 that it intended to introduce self-driving vehicles in London
by 2021.

Utilities

The utility industry will change more in the next 25 years than it has in the preceding 150,
making information processing essential to utility businesses and their business models. It will be
necessary to integrate "prosumers,” or customers who also own energy generating capacity, into
the energy market. Al will play a key role in this shift by processing data more intelligently.
Utility firms employ Al in a variety of ways, from customer experience to demand optimization
and security.

The utilities industry is well-positioned to use AIl. More than any other industry, utility
businesses employ internet of things (IoT) technology including sensors at a rate of 67%.
(Gartner). Additionally, utility CIOs concentrate more on security, cost reduction, and managing
globally distributed assets than their counterparts in other industries.

Artificial intelligence use cases

Applications of Al may be found in commonplace situations like retail purchase forecasts, fraud
detection in financial institutions, and online customer care interactions. Here are a few

instances:

e Fraud detection. Artificial intelligence is used in two ways by the financial services

sector. Al is used in the first credit application scoring to determine creditworthiness. To
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monitor and identify fraudulent payment card transactions in real time, more
sophisticated Al engines are used.

e Virtual customer assistance (VCA). To anticipate and react to client enquiries without
human involvement, call centres utilise VCA. The initial point of engagement in a
customer service query is voice recognition combined with artificial human discourse.
Higher-level questions are routed to a person.

When a user starts a chat (chatbot) conversation on a website, they are often communicating with
a machine running specialised Al. A human steps in to speak with the individual directly if the
chatbot is unable to understand or respond to the query. For the purpose of enhancing the Al
application for future encounters, these noninterpretive examples are fed into a machine-learning

computing engine.

Artificial intelligence (AI) developments for applications like computer vision (CV) and natural
language processing (NLP) are assisting sectors like financial services, healthcare, and
automotive to speed innovation, enhance customer experience, and save costs. By 2022,
conversational Al platforms are expected to be used everyday by up to 70% of individuals,
according to Gartner. An effective bridge between people and machines is provided by NLP and
CV: NLP aids in the understanding of human speech by computer programmes, while CV
applies machine learning models to pictures, making it ideal for anything from selfie filters to

medical imaging.

The quantity of data produced today, by both people and robots, considerably exceeds the
capacity of humans to comprehend, understand, and base complex judgements on that data. All
computer learning is based on artificial intelligence, which is also the future of all complicated
decision-making. For instance, even though there are 255,168 possible movements in tic-tac-toe
(noughts and crosses), 46,080 of them result in a tie, most people can find out how to win. In a
game of checkers with more than 500 x 1018, or 500 quintillion, possible moves, many fewer
people would be regarded as great champions. In order to choose the optimal choice, computers
are quite effective at calculating these combinations and permutations. Deep learning and Al are
the fundamental components of the future of corporate decision-making. Al is the natural
extension of machine learning.

Artificial intelligence has taken centre stage in computer science and computing. Recent
developments in Al and machine learning have increased the term's popularity. In the field of
artificial intelligence known as machine learning, computers are in charge of carrying out routine
activities and are thought to be more intelligent than people. They are designed to learn, adapt,
and perform considerably more quickly than humans do. Robotics and IoT device integration
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have elevated robots' capacity for thought and labour to the point where they now outperform
people in terms of intelligence and cognitive capacity.

The huge importance of Artificial Intelligence:

1. The significance of artificial intelligence and its succeeding elements have long been
understood. They are seen as methods and instruments for improving the world. And
using these high-tech devices doesn't need any special training. You just need to glance
around to see that artificial intelligence has probably streamlined much of your job.

2. It's relevance resides in how much simpler it makes our lives. Human effort is greatly
reduced by these technologies, which are a significant benefit to people. They are capable
of being automated. The last thing that should be expected or desired during the operation
of components incorporating this technology is human intervention.

3. These tools are practical and helpful since they accelerate your activities and processes
while ensuring accuracy and precision. These technologies and applications are not only
relevant to our regular and daily lives; they also contribute to make the world a mistake-

free environment. It has an impact on and is significant for other fields as well.
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A group of services that assist the machine learning life cycle make up an Al platform. This
covers assistance with data collection and preparation as well as training, testing, and scalability
deployment of machine learning models. Accessibility to Al and analytics technologies is crucial
given the proliferation of citizen data scientists. By offering tools for controlling the whole
machine learning life cycle, Al platforms are useful tools for democratizing and productizing ML
models.

They do this using a SaaS interface designed to make user interactions easier for technical staff
with less specialized roles. The impact of Al technology would be lessened without these
platforms since a larger portion of resources would be devoted to creating and maintaining
models. Platforms for artificial intelligence (Al) have lately brought the processing of big data to
a new degree of progress. The next ten years are expected to see considerable effects (and
disruptions) from Al systems.

Business intelligence and analytics will benefit from hitherto unrealized advancements as a result
of the usage of Al to handle large datasets, among many other technologies. A framework called
an Al Platform is made to operate more intelligently and effectively than conventional
frameworks. When properly designed, Kaul said. "It enables quicker, more productive, and more
efficient employee and Data Scientist cooperation for enterprises." By avoiding effort
duplication, automating easy processes, and getting rid of certain costly activities like copying or
data extraction, it may save expenses in a variety of ways. Additionally, an AI platform may
provide data governance, ensuring that a group of Al scientists and ML programmers uses best
practices. Additionally, it might help to ensure that work is carried out more promptly and
equitably.

1. GOOGLE:

Applications that run on both the Google Cloud Platform and on-premises can be developed
using the Google AI Platform. Due to its adaptability and support for additional Google
platforms like Kubeflow, it provides machine learning developers, data scientists, and data
engineers with an easier path from the idea stage to the production stage. Google's solution
promises an end-to-end approach with everything from data preparation to validation and
deployment contained under one roof, and native support for other Google Al products like
TensorFlow.
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2. AMAZON:

Amazon emphasizes the usability of its services and the ability to integrate Al into applications
without the need for special machine learning knowledge. Amazon boasts about how its
powerful machine learning can help organizations get the same degree of insight from Al as
Amazon does in areas like video analysis, natural language processing, virtual assistants, and
more.

3. MICROSOEFT:

Microsoft's Azure cloud service, which it claims is appropriate for mission-critical applications,
interfaces with its Al platform. Microsoft's solution enables capabilities like image analytics,
voice understanding, and prediction, and it is designed to be beneficial for all types of
developers, including data scientists, app developers, and machine learning engineers. With tools
to reduce prejudice, preserve confidentiality, and comply with regulations, a portion of its
product is built on an ethical and responsible approach to Al

4. H20.ai:

The democratization of Al and machine learning for everyone is H2O.ai's stated objective. The
firm claims that hundreds of thousands of data scientists in more than 20,000 organizations
worldwide utilize an open source platform in sectors including financial services, healthcare,
retail, and insurance. Since its founding in 2012, the Mountain View, California-based company
has funded over $150 million, with its most recent Series D receiving $72.5 million in 2019.

5. IBM:

IBM's Watson Studio enables the creation and training of Al models on any cloud platform. It is
one of the main features of the multicloud data and Al platform IBM Cloud Pak for Data.
Watson Studio offers tools for data scientists, application developers, and subject matter experts
to collaborate and quickly interact with data to design, execute, and manage models at scale
together with IBM Watson® Machine Learning and IBM Watson® OpenScaleTM.

6. GOOGLE BRAIN TEAM:

The Google-developed machine learning framework TensorFlow was eventually made available
as open source software. It makes clear that it is end-to-end, allowing all phases of machine
learning from model generation with high-level APIs through deployment whether on the cloud,
on-premises, in a browser, or on a device and bringing concepts from the conceptual to the code
level due to its adaptable design. The platform comes with several libraries for its diverse
deployment scenarios, including a lightweight version for IOT and mobile deployments.

7. DATA ROBOT:

By automating the whole process from data to value, the DataRobot enterprise Al platform
accelerates and democratizes data research. This enables you to expand the deployment of
trustworthy Al applications inside your company. DataRobot is a centrally regulated platform
that enables you to use Al to improve business results. It may be used on-premises, as a fully
managed service, or on your preferred cloud platform.
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8. WIPRO HOLMES:

The power of cognitive computing, hyper-automation, robots, cloud, analytics, and new
technologies are used by Wipro, a major worldwide provider of information technology,
consulting, and business process services, to assist customers in successfully adjusting to the
digital world. The Wipro Holmes Al and automation platform is delivered as software-as-a-
service (SaaS), and it claims to cover all step of implementing an Al solution, from creating to
publishing, metering, managing, and monetizing. Its features include support for robots and
drones, digital virtual agents, process automation, and more.

9. SALESFORCE:

Salesforce is a pioneer in the customer relationship management industry and was established in
1999 by internet entrepreneur Marc Benioff. In order to allow possibilities like spotting patterns
and trends in customer data, Salesforce Einstein was specially created for Salesforce's CRM
system. As a result, businesses are better equipped to comprehend their clients and provide more
individualized customer care.

10. INFOSYS:

EdgeVerve, a division of Indian IT giant Infosys, offers Infosys Nia. The software covers the
whole corporate Al journey, including data management, document and picture digitization,
model creation, and model operationalization. One of its areas of expertise is the automated
digitization of documents to release the data they contain. Through its AssistEdge platform,
EdgeVerve is a pioneer in robotic and intelligent process automation.

Artificial intelligence (AI) software is a subset of computer software that enables Al to analyse
vast volumes of data in order to do activities that would otherwise need human intellect. NLP,
text recognition, voice recognition, picture recognition, and video analytics are some examples
of these. Artificial intelligence used to be regarded with scepticism or even apprehension, and
gruesome film depictions like Terminator haven't done much to reverse that impression. In the
post, 10 Al software platforms are listed that you should be aware of by 2023.

Google Cloud Learning Machine

The Google Cloud Learning Machine is a fantastic resource for anybody trying to develop their
machine learning (ML) projects. This program's integrated toolchain makes it simple and
affordable for you to design and construct your own machine learning applications. You will
have access to all of Google's cutting-edge Al technologies, such as Tensorflow, TPUs, or TFX
tools, after your application is deployed since this programme is built on Google's platform.

IBM Watson

The highly regarded artificial intelligence software Watson was developed by IBM. The pre-built
tools and apps that come with this package enable you to develop, deploy, and manage your Al
while monitoring and documenting your data to anticipate and shape likely outcomes. By include
this tool in your workflow, you may avoid getting sidetracked by the tediousness of data input
and focus on creating more creative, high-quality work. Understanding and creating Al have
benefitted from IBM Watson's aid for data scientists. Thanks to Watson Machine Learning's
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straightforward user interface and open, comprehensive model operation, you can access your Al
at scale via any cloud.

NVIDIA Deep Learning Al Software

Given how well-known it has become due to its innovative computer hardware and software, it is
not unexpected to find NVIDIA on this list. NIVIDA Deep Learning Ai is one of the artificial
intelligence programmes that focuses on machine learning. This GPU-accelerated Al software is
offered wherever you need it. NVIDIA Deep Learning Al is also accessible on the majority of
cloud platforms like Amazon or Google, allowing you to really access your projects from
anywhere. With the help of this tool, you may generate the best predictive analytics for your
project and so continuously enhance your work.

Content DNA Platform

Analyzing video footage is the main emphasis of the Material DNA platform for artificial
intelligence software. Broadcasters and telecom companies utilise the software to complete a
range of video-related activities, including scene identification, anomaly detection, and metadata
enrichment. Even if you lack professional training, the platform is easy to use and comprehend.
You may utilise this Al program's functions in their entirety for free for a brief period of time (up
to 100 hours of processing). You must pay a one-time setup fee to fund maintenance and the
cloud infrastructure if you want unlimited access. The cost demands a personalised quotation.

With its widespread acceptance and increased buzz in recent years, artificial intelligence (Al) has
been widely used. According to an O'Reilly research published in November 2018, over
47%0pens a new window of businesses have Al capabilities integrated into their operational
procedures. Compared to a 20%Opens a new window response in 2017, this is a considerable
increase. This shows the potential for development Al has in the business world.

Artificial intelligence has the potential to greatly enhance many business processes via
automation. Companies are discovering fresh ways to integrate Al into their operations thanks to
developments in areas like machine learning-based automation, computer vision, and deep
learning.

These days, businesses may employ artificial intelligence software for a number of purposes,
such as customer resource management, product customisation, improved customer service,
business intelligence, and analytics. Additionally, they facilitate the speeding up of manual
procedures via intelligent automation, image processing, and text parsing.

Top Artificial Intelligence Tools and Software

Organizations often employ Al technologies for a few key factors. Intelligent automation, which
puts less strain on corporate resources, is one of the largest. Others include customer interaction,
business intelligence, natural language processing, insights practise, and visualisation.

e Salesforce Einstein

Salesforce an Al platform called Einstein organises consumer data to produce and offer insights.
It serves as a complement to Salesforce, a platform for automated customer resource
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management. Salesforce gathers consumer information from a variety of industries, but Einstein
analyses the information and offers expertise that helps businesses run more efficiently.

Salesforce's resource management works in conjunction with Einstein to process data effectively.
Through the analysis of the data gathered by Salesforce, the platform provides insights into
consumer behaviour and prospective actions.

¢ Infosys Nia

Infosys Nia is a collection of solutions for typical business issues including contract analysis and
client involvement. Automating intricate operational operations and streamlining business data
workflows are the core responsibilities of Nia. By efficiently handling data gathering and
processing, our Al platform frees up corporate personnel to concentrate on mission-critical
activities.

e Symantec

Personalized Attack Analysis (TAA) a cybersecurity-specific Al solution is Symantec TAA. It
makes use of machine learning to recognise harmful cyberattacks, commonly referred to as
targeted assaults. Long-term cybersecurity assaults known as "targeted attacks" are specifically
designed for a particular firm, making them distinct and difficult to pin down. TAA uses
machine learning to speed up the time it takes to detect risky assaults, hence defending
businesses against them.

e Periscope Data

Businesses may examine their data more easily using Periscope, a platform for data visualisation
and business insight. Periscope uses artificial intelligence to collect and examine information
from many sources. The user may then choose a chart or visualisation from a selection to see the
gathered data and associated conclusions. As a result, the software gives businesses a complete
solution for viewing data and getting insights from it.

¢ Outmatch

Outmatch is a complete solution for managing talent acquisition and management that makes use
of Al The software makes use of Al to quicken the recruiting procedures and retain workers in a
manner that promotes improved performance. Companies go through this process to reach the
leadership development stage. It offers automated reference checking, analytics for workplace
culture, and applicant evaluation.

¢  Wipro Holmes
Wipro Holmes oversees a variety of infrastructure and customer management requirements for a

business. It offers services including contract intelligence, infrastructure automation-as-a-service,
enterprise diagnostic solutions, and automated service request fulfilment. Holmes enables
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businesses to integrate Al into many of their core processes, increasing profitability while
streamlining current practises.

e Rainbird

Rainbird uses Al to assist businesses in making wise business choices. The platform examines
important business actions and draws lessons from them while taking various factors into
account. This enables the programme to efficiently duplicate different decision-making
techniques even in uncertain situations. Additionally, the tool lays a strong focus on explanation,
giving justification for each action it does.

e Sisense

Business intelligence solutions for companies are Sisense's primary emphasis. It is a self-service,
cloud-based application programming interface (API) that offers insightful data and is accessible
from anywhere. Sisense, which offers a variety of visualisation and analytics choices, has an
emphasis on offering solutions for business intelligence issues as rapidly as feasible.

e Tableau

Tableau is essentially a data visualisation tool that makes use of Al to make data readable and
usable. Tableau analyses the data gathered by the business using a tool called VizQL and
presents it in an approachable format. This enables businesses to assess the impact of data
analytics on their bottom line and deploy more effective solutions to streamline procedures.

e Receptiviti

Receptiviti is an innovative Al system that draws ideas from a company's workers by using
psychology. Receptiviti gathers information from a company's workers via connections with
platforms like Slack, Gmail, and Office365. Using technology that blends psychology,
linguistics, and data science, it provides insights on psychology, emotion, social hierarchy, and
relationship quality.

« H20

The primary emphasis of H2O is on offering open-source ML and Al solutions for business
usage. The startup promotes collaboration on machine learning solutions with a goal to
democratise access to Al. It provides services like Sparkling Water, a Spark-compatible open-
source Al engine. Additionally, it provides the H2O platform, which provides machine learning
capabilities that are simple to incorporate into business operations.

¢ Symphony
Symphony offers solutions for the retail industry and makes a 4% sales and profit growth

guarantee. These remedies cover the whole retail value chain and make use of predictive analysis
to determine supply and demand. Using Conversational Interface and Decisioning Engine
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(CINDE), a service used to advise enterprises on the best course of action, it then applies this
data to forecast inventory and stock decisions.

¢ Polyaxon

Machine learning applications are handled by Polyaxon's services from conception to
implementation. Businesses may develop new Al solutions more quickly, iterate them quickly,
and utilise less resources by using Polyaxon. They provide platform-as-a-service and on-premise
solutions for businesses that prioritise privacy.

e PredictionlO

Apache provides a machine learning service called PredictionlO. PredictionlO provides ML
model templates that may be customised, hastening solution implementation and guaranteeing
that the product is appropriate for the business. Additionally, the platform offers data querying,
model management, and predictive analytics capabilities.

Top Artificial Intelligence Platforms

Businesses like Google, Microsoft, and Amazon have realised the potential to transform the field
of business intelligence and data analytics. They each provide cloud services and platforms that
provide diverse infrastructure-as-a-service and Al software-as-a-service products in
consideration of this. These platforms provide a broad range of Al services, all operating inside
an environment that offers stability and compatibility.

e Google AI

Because of its extensive array of Al solutions, Google Al has become the industry leader in the
Al platform field. The Tensor Processing Unit, a specialised processing unit developed and
implemented by Google, speeds the training of AI models and gives the platform a
distinguishing feature.

The platform provides services for data organisation, translation, natural language processing,
image processing, and natural language understanding. Additionally, it provides AutoML, a
service that lowers the entry barrier for Al by lowering the level of expertise needed to build and
use an Al model.

e Microsoft Azure ML

The goal of Microsoft's cloud Al platform is to enable the development and deployment of
predictive analytics-based applications. The focus Azure places on developer assistance and
integration with open-source technology is lauded. Two of the most well-liked programming
languages with customisable code packages and built-in library support are supported by the
platform: R and Python. Azure Cognitive Services, intelligent search services, conversational Al,
and bespoke Al development are all provided by Microsoft Azure.
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e Amazon Web Services (AWS)

AWS focuses mostly on providing services for consumer-facing applications that want to
automate and improve client management. The platform focuses on offerings that may improve
client experiences via applications, as well as robust visualisation tools to interpret the gathered
data.

Amazon Rekognition is an image analysis service that can identify and compare faces in
photographs. Other AWS services include Amazon Lex, a voice recognition algorithm, Amazon
Polly, a service for turning text into natural-sounding speech, and Amazon Rekognition.
Additionally, the Amazon Machine Learning platform offers data visualisation tools and
adaptable ML solutions that enable rapid implementation.

e Oracle AI

Oracle Al is a platform that aims to use Al to enhance human-machine communication. The
platform allows businesses to personalise their solutions for the greatest fit while providing
ready-to-deploy solutions for a wide range of business requirements.

The platform provides software as a service with integrations that are Al-powered. They provide
services for infrastructure, business analytics, Al development, and data management. Oracle's
Autonomous Database service combines Al into database software, allowing for greater
performance and predictions, building on their history of providing database software to
businesses.

e IBM Watson

Although it provides services that employ NLP for other purposes as well, IBM Watson
primarily focuses on natural language processing for customer support.

The platform also provides governance and analysis services for contracts, advanced search
services for long-tail queries, and simple chatbot deployment for client interaction. Additionally,
the platform focuses on describing Al, a challenge that prevents businesses from using Al.

e SAS

SAS is an analytics platform with a focus on providing large data handling businesses with
business intelligence solutions. Having been in use for more than 40 years, it is one of the
analytics technologies with the longest history in the analytics and business intelligence sectors.
Its primary product at the moment is SAS 9.4, an analytics platform that uses Al to provide
business insights.

It provides services for visual text analysis, computer vision, natural language processing, and
predictive analysis. Additionally, the business provides solutions for data administration,
visualisation, and simple implementation.
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e NVIDIA GPU Cloud (NGC)

The NGC platform, which provides a centre for machine learning and Al applications employing
their technology, is NVIDIA's foray into the cloud AI market. The NGC platform, which is
based on a strong GPU-based infrastructure, serves as a single platform for discovering and
deploying machine learning models that are designed to operate on NVIDIA GPUs.

It provides models for infrastructure management, deep learning, visualisation, medical imaging,
and smart city administration. The service provides pre-made virtual containers in addition to
machine learning and deep learning models to let users start using ML models right away.

Closing Thoughts for Techies

The use of Al technologies and software may improve a variety of organisational processes. Al
not only provides services for intelligent automation but also for the creation of infrastructure
and procedures. Al may be used to manage these company goals, which will improve the use of
human resources. Due to its capacity to do crucial tasks like text mining, picture recognition, and
natural language processing, Al has the potential to transform how businesses see labour.

The use of an Al chatbot in combination with human support is advantageous for the customer
service industry as well. Customers' experiences are improved when they can use a chatbot
because of its quick responses and sophisticated comprehension. A person may intervene if the
user's input is unclear since they have access to the majority of the information.

Additionally, business intelligence has the power to significantly enhance a company's
operational efficiency. Al-powered business intelligence may help organisations appreciate the
benefit of having large amounts of data by offering insights and simple-to-understand graphics.
Additionally, insights might provide important information about the next significant choice,
enabling the business to thrive.

A framework called an AI Platform is made to operate more intelligently and effectively than
conventional frameworks. When properly designed, Kaul said. It may save costs by minimising
duplication of work, automating basic operations, and eliminating certain costly actions, such
copying or extracting data. "It offers enterprises with quicker, more efficient, more productive
cooperation with Data Scientists and employees." Additionally, an Al platform may provide data
governance, ensuring that a group of Al scientists and ML programmers uses best practises.
Additionally, it might help to ensure that work is carried out more promptly and equitably.

Typically, an artificial intelligence platform's components are structured into five logical tiers:

1. The Data and Integration Layer makes the data accessible. Since the rules are not
manually coded by developers, this access is essential. Instead, the Al is utilising the data
it has access to to "learn" the rules.

2. Data scientists may create, test, and validate ideas using the experimentation layer.
Automated feature engineering, feature selection, and model selection are all features of a
well-designed experimentation layer.
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Model governance and deployment are provided by the Operations and Deployment
Layer. The model governance team may verify a model's risk assessments here by putting
them to the test. This layer provides tools to control the platform-wide deployment of
different "containerized" models and components.

The Intelligence Layer helps the Al function while it is active (training activities take
place in the Experimentation Layer). The main element utilised to control service
delivery is the intelligence layer, which organises and provides intelligent services. In an
ideal world, this layer would have notions like dynamic service discoveries implemented
to provide a responsive platform that supports cognitive engagement.

The Experience Layer communicates with users through augmented reality,
conversational user interfaces, and gesture controls. This layer is often managed by a
cognitive experience team, which uses Al technology to allow the creation of rich and
meaningful experiences.
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We need to be talking about and being ready for the profound economic, legal, political, and
regulatory effects that artificial intelligence will have on our society. The difficulties that must be
overcome include figuring out who is at responsibility when an autonomous car injures a
pedestrian and managing a worldwide arms race in driverless vehicles, to name just a few. While
the likelihood of this eventuality is up for dispute, we do know that whenever new technology is
introduced, unanticipated effects usually follow. Those unexpected consequences of artificial
intelligence will probably present problems for all of us. Another concern is making sure Al
doesn't become so adept at doing the task for which it was created that it violates moral or legal
bounds. Although the Al's primary objective is to advance mankind, society would suffer if it
chose to accomplish this aim in a harmful (but effective) manner. The fundamental aims of
humans must be reflected in the Al algorithms as they are developed.

The productivity of our workplaces may be significantly increased by artificial intelligence,
which can also help people accomplish more work. The human workforce is freed to focus on
activities that they are more suited for, such as those that need creativity and empathy, as Al
replaces boring or risky ones. Happiness and job satisfaction may rise if individuals are engaged
in more fulfilling employment. Artificial intelligence has the potential to significantly change the
healthcare industry with improved monitoring and diagnostic capabilities. Al can lower
operational expenses and save money by enhancing the performance of medical organizations
and healthcare facilities. According to a McKinsey estimate, big data might reduce medical and
pharmaceutical costs by up to $100 billion yearly. The care of patients will have the most effect.
Life-changing opportunities include the potential for customized treatment plans and
pharmacological regimes, as well as improved provider access to data from various medical
institutions to assist guide patient care.

With simply the arrival of autonomous mobility and Al affecting our traffic congestion concerns,
not to mention the various ways it will increase on-the-job productivity, our society will gain
countless hours of production. Humans will be able to spend their time in a number of various
ways after they are freed from tense commutes. Artificial intelligence will improve the way we
find illegal behavior and solve crimes. As with fingerprints, facial recognition technology is
gaining popularity. The application of Al in the legal system offers several chances to find out
how to make use of the technology successfully without invading someone's privacy. Your life
will be profoundly changed by artificial intelligence, unless you decide to live remotely and
never want to engage with the contemporary world. The assumption will be that artificial
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intelligence will typically have a more good than bad influence on society, even if there will be
numerous learning experiences and hurdles to overcome as the technology rolls out into new
areas.

AI REDUCES HUMAN ERROR CONSEQUENCES:

In a variety of circumstances, including weather forecasting and misprinting the findings of a
technical research, humans are more likely to make errors. Automation and artificial intelligence,
in contrast, perform tasks with a lower possibility of mistake and a higher probability of success.
Additionally, Al is not affected by the frequent human decision-making errors of stress and
exhaustion. Systems that use Al are more productive, safer, and use less time overall.

THE BENEFITS OF ARTIFICIAL INTELLIGENCE IN FINANCIAL SYSTEMS:
e AIIN TRADING:

The finest illustration of how Al is transforming trading is in the stock market. Highly precise
robots replace people in the decision-making process. Without human assistance, people make
purchases and sales, and sophisticated computers quickly match them. Machines are
exceptionally good at identifying very small-scale trade inefficiencies and market failures. These
also act in accordance with investor instructions and carry out transactions with the intention of
generating money. With the help of sophisticated computer techniques that concentrate on
quantum bits, these gadgets can also store enormous quantities of data. It finally improves
storage capacity while speeding up processing. Fraud detection is another another area where Al
is being used to advance society. Dealing with fraud in businesses might seem difficult at times.
Here, Al assists in finding outliers, oddities, and instances to study in more depth than usual
probing techniques.

e POSITIVE EFFECTS OF ARTIFICIAL INTELLIGENCE ON JOBS:

The widespread belief that employment losses would arise from the development of artificial
intelligence has to be challenged. With the development of any disruptive technology, market job
positions change. For instance, major manufacturers like GM are focusing on green projects and
changing the way they produce cars. The industry switched from a fuel economy to an electric
one by changing its energy source. In a similar vein, artificial intelligence brings up new career
opportunities; in order to use these systems to solve challenging business challenges, it is
necessary to have domain specialists on hand.

> IMPACT OF ARTIFICIAL INTELLIGENCE ON BUSINESS: BETTER USER
EXPERIENCE:

Al helps to better the user experience, which eventually increases the likelihood of returning
customers. Al looks for keywords related to a certain company or question that consumers may
type into search engines. By optimizing their websites and client to get a response to their
desired inquiry for a product or service more quickly, it assists buyers and sellers in attracting
prospective customers.

A comparable product is also recommended to customers by Al based on their most recent or
prior order. It keeps customers on the eCommerce website longer, which leads to more orders
being placed than normal (also helps sellers get similar products like toothpaste when buying a
brush to get items from one place with east struggle). All these advantages provide an
explanation for why companies value artificial intelligence.
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» ETHICS OF ARTIFICIAL INTELLIGENCE IN HEALTHCARE:

With its many uses, artificial intelligence benefits mankind by enhancing healthcare and
expanding the number of available medical apps. These services support illness diagnosis and
also recommend the right medicine and course of treatment. The user merely provides the app
with their symptoms and medical history, and they get excellent results. The science behind these
platforms is their training, which is based on several medical tomes and eventually aids in
precise diagnosis. There are several advantages of artificial intelligence that have an influence on
daily living. Automation is already a really good thing on its own. In addition, Al is already
being used in other sectors of the economy. For example, the medical industry is looking at the
possibility of employing artificial intelligence to make better diagnosis of illnesses and diseases.
The economy and companies may both gain from Al. Additionally, Al improves weather and
natural catastrophe forecasting.

Policymakers should start considering limiting AI research now that the community is
demanding legislative action in order to prevent repeating history. Similar to earlier technologies,
well-designed regulation may reduce expensive externalities, but poorly thought-out regulation
can impede development. To adopt protocols that harmonize AI with human values without
unnecessarily burdening developers, policymakers must work closely with researchers.

Guidelines to address the possible risks of the technology are already being discussed in the
newly developing discipline of Al safety. Major scientific conferences have included sessions on
Al safety and ethics, and several books and papers have been written on the subject. Regulators
can manage the hazards of Al by comprehending researchers' worries, and the advantages of the
technology will far exceed the risks.

The notion of artificial intelligence is not well understood by the majority of people (Al). As an
example, just 17% of 1,500 top corporate executives in the United States who were questioned
about Al in 2017 stated they were knowledgeable about it. Many of them had no idea what it was
or how it would impact their specific businesses. They were aware that changing business
processes had a lot of promise, but they were unsure of how Al might be used inside their own
firms.

Despite a general lack of familiarity, artificial intelligence is a technology that is revolutionising
many aspects of life. It is a versatile tool that helps individuals to reconsider how we combine
information, evaluate data, and apply the insights obtained to enhance decision-making. In order
to explain Al to a group of decision-makers, opinion leaders, and interested observers, as well as
to show how Al is already changing the world and posing significant issues for society, the
economy, and government.

In order to maximize Al benefits, we recommend nine steps for going forward:
e Encourage greater data access for researchers without compromising users’ personal

privacy,
® invest more government funding in unclassified Al research,
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e promote new models of digital education and Al workforce development so employees
have the skills needed in the 21st-century economy,

create a federal Al advisory committee to make policy recommendations,

engage with state and local officials so they enact effective policies,

regulate broad Al principles rather than specific algorithms,

take bias complaints seriously so Al does not replicate historic injustice, unfairness, or
discrimination in data or algorithms,

maintain mechanisms for human oversight and control, and

e Penalize malicious Al behavior and promote cybersecurity.

1. Qualities Of Artificial Intelligence

Al is regarded to typically refer to "machines that react to stimulus commensurate with
conventional responses from humans, given the human ability for deliberation, judgement, and
purpose,” despite the fact that there is no universally accepted definition. Researchers
Shubhendu and Vijay claim that these software programmes "make judgements which ordinarily
demand human degree of skill" and assist users in foreseeing challenges or resolving them when
they arise. As a result, they act in a purposeful, wise, and adaptable way. Algorithms for
artificial intelligence are created to make judgements, often utilising data that is current. They
differ from passive machines, which can only make mechanical or preset decisions. They
integrate data from several sources, instantaneously assess the information using sensors, digital
data, or remote inputs, and then take action based on the conclusions they draw from the data.
They are capable of making decisions with a high level of complexity because to significant
advancements in storage systems, computing speeds, and analytical approaches.

Machine learning and data analytics are often used in Al projects. [S] Data is analysed using
machine learning to find underlying patterns. Software developers may utilise this information to
investigate certain problems if it identifies anything that is relevant to a real-world situation. All
that is need are data that are strong enough for algorithms to recognise valuable patterns. Digital
information, satellite images, visual information, text, and unstructured data are all examples of
data. Al decision-making systems have the capacity to learn and adapt. Semi-autonomous cars,
for instance, include features that alert drivers and other vehicles about impending traffic jams,
potholes, highway construction, or other potential roadblocks. Without human intervention, cars
may benefit from the experience of other vehicles on the road, and the whole corpus of their
acquired "experience" is instantly and completely transferable to other similarly constructed
vehicles. Incorporating expertise from existing operations, their sophisticated algorithms,
sensors, and cameras combine dashboards and visual displays to show information in real time
so that human drivers can comprehend changing traffic and vehicle circumstances. Furthermore,
with fully autonomous cars, cutting-edge technologies are capable of taking total control of the
automobile or truck and making all of the navigational choices.

2. Applications In Diverse Sectors
Al is not a far-off concept; rather, it is a reality that is being implemented in a number of

industries today. Finance, national security, healthcare, criminal justice, transportation, and smart
cities are a few examples of these. There are several instances when Al is already changing the



Artificial Intelligence

world and significantly enhancing human skills. The enormous prospects for economic growth
that Al offers are one of the factors contributing to its expanding role in society. Artificial
intelligence technology "may enhance global GDP by $15.7 trillion, or a full 14%, by 2030,"
according to a PriceWaterhouseCoopers report. For example, advancements of $7 trillion have
been made in China, $3.7 trillion in North America, $1.8 trillion in Northern Europe, $1.2 trillion
in Africa and Oceania, $0.9 trillion in the rest of Asia without China, $0.7 trillion in Southern
Europe, and $0.5 trillion in Latin America. China is advancing quickly because it has declared a
national objective to spend $150 billion in AI and take the lead globally by 2030.

A research conducted by the McKinsey Global Institute on China revealed that, depending on the
adoption rate, "Al-led automation may offer the Chinese economy a productivity injection that
would contribute 0.8 to 1.4 percentage points to GDP growth yearly." The sheer scale of China's
Al industry offers that nation significant prospects for pilot testing and future advancement, even
though its authors determined that China now behind the United States and the United Kingdom
in Al adoption.

As huge volumes of data are sorted in almost real time, if not ultimately in real time, the big data
analytics associated with AI will significantly change intelligence analysis, giving commanders
and their staffs a degree of intelligence analysis and productivity previously unheard of.
Command and control will also be impacted when human commanders outsource mundane and,
in some cases, crucial choices to Al platforms, drastically cutting the time between the decision
and the action that follows. In the end, combat is a race against time, with the winner often being
the side that can make a decision and carry it out the quickest. In fact, artificial intelligence-
enhanced command and control systems may move decision support and decisionmaking at a
pace that is noticeably faster than that of conventional methods of fighting wars. A new word,
hyperwar, has been established explicitly to embrace the pace at which war will be fought to
describe how quickly this process will go, especially if it is combined with automated choices to
deploy artificially intelligent autonomous weapons systems capable of devastating effects.

We should prepare for the need to defend against these systems operating at hyperwar speeds
while the ethical and legal debate over whether America will ever wage war with artificially
intelligent autonomous lethal systems is raging. The Chinese and Russians, however, are not
nearly as bogged down in this debate. The West's ability to compete in this new kind of battle
will ultimately depend on how well it can put "people in the loop" in a hyperwar scenario.

The growth of zero day or zero second cyber threats as well as polymorphic malware will test
even the most advanced signature-based cyber defence, just as Al will have a significant impact
on the pace of battle. As a result, current cyber defences must be significantly improved. As
more and more sensitive systems migrate, cybersecurity will need to adopt a layered strategy
using cloud-based, cognitive Al platforms. Through continuous training on known threats, this
strategy helps the community develop a "thinking" defensive capacity that can protect networks.
This capacity enables DNA-level analysis of previously unidentified code and the potential to
identify and block incoming malicious code by identifying a string component of the file. The
crippling "WannaCry" and "Petya" viruses were halted in this way by a few important U.S.-
based systems. Because China, Russia, North Korea, and other nations are investing significant
resources in Al, preparing for hyperwar and protecting crucial cyber networks must become a
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top concern. China's State Council published a plan in 2017 that called for the development of "a
local sector worth approximately $150 billion" by the year 2030. The Chinese search company
Baidu has developed a face recognition software that locates missing persons as an illustration of
the potential. Cities like Shenzhen, for example, are also contributing up to $1 million to assist
Al laboratories. That nation expects Al will boost voice recognition software and help fight
terrorism. Numerous Al algorithms have multiple use, therefore research on Al that is centred on
one area of society may be quickly adjusted for use in the security area as well.

3. Policy, Regulatory, And Ethical Issues

These examples from several industries show how Al is altering many aspects of daily life. The
widespread use of Al and autonomous devices is changing fundamental business practises and
decision-making inside enterprises while also enhancing productivity and reaction times.
However, these innovations also bring up significant ethical, legal, and policy concerns. How,
for instance, should we encourage access to data? How can we prevent algorithms from using
inaccurate or biassed data? How do ethical considerations become incorporated into software
engineering, and how openly should designers communicate their decisions? What about
concerns about legal responsibility when algorithms create harm?

A "data-friendly environment with consistent standards and cross-platform sharing" is necessary
to make the most of AL. Al relies on data that can be instantly examined and applied to actual
issues. Successful Al development requires that data be "available for inquiry" among the
research community.

A McKinsey Global Institute research found that the countries most likely to see gains in Al are
those that support open data sources and data exchange. The United States enjoys a significant
edge over China in this respect. According to global rankings on data openness, the United States
comes in ninth overall, while China comes in at 93. But as of right moment, there is no
comprehensive national data plan in place in the United States. There are few systems that
provide fresh insights from private data or procedures for boosting research access. Data
ownership and the amount that belongs in the public domain are not always obvious. These
uncertainties restrict the innovation economy and hinder scholarly investigation.

For instance, it has been claimed that Airbnb hosts on its network discriminate against people of
colour. According to a study by the Harvard Business School, people with clearly identifiable
African American names on Airbnb had a 16 percent lower chance of being approved as guests
than those with clearly identifiable white names. Facial recognition software also raises racial
difficulties. The majority of these systems work by comparing a user's face to a variety of other
faces in a large database. "If your facial recognition data comprises predominantly Caucasian
faces, that's what your software will learn to identify," said Joy Buolamwini of the Algorithmic
Justice League. These systems perform badly when trying to identify African-American or
Asian-American traits unless the databases have access to varied data.

The values reflected in many past data sets may or may not correspond to the choices desired in
the current system.
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4. Recommendations

We provide a number of proposals for advancing Al in order to strike a balance between
innovation and fundamental human values. This entails enhancing data accessibility, increasing
public investment in Al, fostering the development of the Al workforce, establishing a federal
advisory committee, working with state and local officials to ensure they enact effective policies,
taking bias as an Al issue seriously, maintaining mechanisms for human control and oversight,
penalising malicious behaviour, and promoting cybersecurity.

The United States (USO should create a data strategy that fosters both innovation and consumer
safety. There are currently no unified standards for data access, data exchange, or data security.
Innovation and system design are constrained since almost all of the data are private in nature
and are not shared widely with the academic community. To evaluate and enhance Al's learning
capabilities, data is needed. Gaining the full advantages of artificial intelligence would be next to
impossible without organised and unstructured data sources.

In general, the research community needs more access to public and private data, but with proper
protections to prevent data exploitation like that which Cambridge Analytica committed with
Facebook data. There are several methods for researchers to get data. One way is by entering into
voluntary partnerships with businesses that retain private data. For instance, Facebook just
disclosed a collaboration with Stanford economist Raj Chetty to utilise social media data to study
inequality. Researchers were subject to background checks as part of the agreement, and they
were only permitted to access data from protected locations in order to safeguard the security and
privacy of users.

There are no consistent rules for data access, data exchange, or data protection in the United
States. Innovation and system design are constrained since almost all of the data are private in
nature and are not shared widely with the academic community. Google has long made its
aggregated search results accessible to both the general public and academics. Scholars may
examine subjects including interest in Trump, opinions on democracy, and viewpoints on the
broader economy via its "Trends" website. This makes it easier to follow trends in public
attention and spot issues that inspire a large following.

The majority of Twitter's tweets are made accessible to academics through application
programming interfaces, or APIs. These resources assist third parties in creating application
software and using the social media platform's data. They may examine communication patterns
on social media and see how people respond to or remark on current events. Governments may
help cooperation in certain industries where there is a clear public benefit by setting up
infrastructure that exchanges data. For instance, the National Cancer Institute developed a data-
sharing protocol that enables authorised researchers to access de-identified information from
clinical data, claims information, and pharmacological treatments to query the health data it
holds. This makes it possible for researchers to assess efficacy and effectiveness and provide
suggestions for the best therapeutic modalities without jeopardising the privacy of specific
patients.
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Government and commercial data sources may be combined via public-private data partnerships
to enhance system performance. Cities may, for instance, combine their own information on the
locations of social services, bus routes, mass transit, and traffic congestion with information from
ride-sharing businesses to enhance transportation. That would aid in the development of
highways and public transport systems and help urban regions cope with traffic jams. Without
compromising individual privacy, a combination of these strategies would increase academics',
the government's, and the business community's access to data. Data is the gasoline that powers
the Al engine, according to Ian Buck, vice president of NVIDIA. There are a lot of information
sources available to the federal government. By allowing access to such data, we can get insights
that will revolutionise the American economy. The federal government has already released
over 230,000 data sets into the public domain via its Data.gov site, which has sparked innovation
and supported advancements in Al and data analysis technology. In order for society to fully
benefit from Al, the business sector must also make access to research data easier.
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General Al is a little more complicated and aims to mimic human intelligence by learning and
utilising what it has learned to solve problems. In areas like natural language processing, we are
now in the process of moving from narrow Al to general Al. Computer hardware must get more
powertful to perform at a faster pace in order to do this. Even while some people think intelligent
machines will eventually replace people, having them in the workplace would make it safer and
more productive, complementing people rather than totally replacing them. People now employ
artificial
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The ability to create intelligent devices that can assist individuals in need. With factories
becoming increasingly automated every day, manufacturers have been using Al in their
machinery for many years. The necessity for human input in a variety of activities including
transportation, medical operations, military applications, and even industrial and commercial
industries is being replaced by robots, which have infiltrated a wide range of work sectors. This
essay will explain how artificial intelligence will improve our lives and how robots may be
utilised to augment rather than substitute for human labour.

Most people immediately conjure up the concept of sentient robots attempting to compete with
humans when they think about intelligent machines. Understanding these phobias and the
reasons behind these beliefs is crucial. Humans will be complemented by intelligent robots in
daily life. Increasingly more people are buying smart automobiles since they can operate entirely
automatically. Because self-driving cars will be safer than human drivers, there will be fewer
accidents as the number of automated vehicles increases. Sensors in automated vehicles can pick
up everything that humans can see, including a stopped automobile in front of us or changing
road conditions. Artificial intelligence may improve anything from basic home appliances to
sophisticated medical neural networks that can carry out surgeries or identify illnesses. There
will be new professions developed to oversee, improve, and maintain these automated devices as
society adapts and adopts a more automated lifestyle.
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CHAPTER 13

FUTURE OF ARTIFICIAL INTELLIGENCE
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One of the IT industry's most quickly evolving sectors is artificial intelligence. Al is being used
in a number of industries, such as security, transportation, and healthcare. This growth has
caused a need for skilled Al professionals across several industries. The science and engineering
of training computers to do tasks that require human intelligence, including as perception, voice
recognition, decision-making, and language translation, is known as artificial intelligence. It is a
branch of computer science that focuses on creating intelligent systems.

Future of
Artificial

Intelligence

Figure: 13.1: Future of Artificial Intelligence

The objective is to develop artificial intelligence software that can manage difficulties in the
present and assist businesses and regular people in achieving their objectives. There is promise in
voice recognition, language identification, computer vision, robotics, and other domains as well
as machine games. The more you comprehend physics or biology, which are fields of machine
learning, the better. India has a promising future for artificial intelligence, since many businesses
are choosing to automate their processes using it. To locate relevant work responsibilities based
on your capabilities, it is crucial to comprehend the most current advancements in Al

Since the medical and aviation industries are also employing Al to enhance their services, the
application of Al is restricted to domestic and commercial applications. A corporation will
ultimately save money if it chooses Al automation if it can do tasks better than humans can. The
usage of autonomous trucks and other vehicles has generated buzz in the logistics sector since it
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is anticipated that they will soon be commonplace. The number of Al start-ups is anticipated to
rise in the next years due to the promising future of artificial intelligence. The rise in the number
of Al start-ups in India is a reflection of the potential. Additionally, there is a severe shortage of
skilled AI developers in India, and organizations are in greater need than ever of Al specialists.
Businesses don't want to pass on any technology that has the potential to transform their
operations.

1. AIIN SCIENCE AND RESEARCH:

Science has made significant progress with Al. Large amounts of data can be handled and
processed by artificial intelligence more quickly than by human brains. This makes it ideal for
studies when the sources have large amounts of data.

In this area, Al has already made strides. A fantastic illustration is the Al-based robot "Eve." It
identified a component in toothpaste that has the potential to treat a deadly condition like
malaria. It would be a major advancement if a common ingredient found in daily items could be
used to treat malaria.

The field of drug development is one that is expanding quickly, and Al is greatly assisting
researchers in this area. Researchers are also employing Al to create microbes for industrial use
in the realm of biotechnology. Due to Al and ML, science is undergoing substantial revolution.
Find out more about the advantages of Al

2. AIIN CYBER SECURITY:

The sector of cybersecurity is another one that is using Al. The danger of hackers is becoming
worse as businesses move their data to IT networks and the cloud. A single successful assault
may completely devastate a company. Organizations are investing heavily in cybersecurity to
protect their data and resources. The potential for Al in cybersecurity is promising.

A great example of this area is cognitive Al. Threats are found and analyzed, and it also gives
analysts information they may use to make wiser judgments. The Al improves and becomes
more dependable over time by using Deep Learning networks and Machine Learning techniques.
This makes it equipped to combat potential future, more sophisticated threats. Numerous
organizations are automating the tedious cybersecurity operations with Al-based solutions. For
instance, IBM offers IBM Resilient, an open platform that is agnostic and provides infrastructure
for managing security responses.

Fraud detection is a different area. Al can aid in the detection of fraud and assist both individuals
and companies in avoiding scams. Recurrent neural networks, for instance, are able to detect
fraud in its early stages. They can swiftly scan enormous volumes of transactions and categorize
them based on their reliability. Organizations may save a ton of time and money by recognizing
fraudulent transactions and patterns. There is undoubtedly less chance of losing money.

3. AIIN DATA ANALYSIS:

Al and ML have a significant impact on data analysis. Al algorithms are capable of becoming
better via iterations, increasing their accuracy and precision as a result. Data analysts that work
with enormous datasets may benefit from Al Artificial intelligence (Al) can see trends and
insights that human eyes can't without putting in a lot of work. Additionally, it can accomplish



Artificial Intelligence

this more quickly and at a larger scale. As an example, Google Analytics offers Analytics
Intelligence, which makes use of machine learning to assist webmasters in quickly gaining
insights about their websites.

4. AIIN TRANSPORT:

For decades, Al has been used in the transportation industry. Though artificial intelligence has
theoretically existed for some time, very few people are aware that we really utilize it on a daily
basis. Because Al can learn automated manual activities much as humans, its use is highly
sophisticated. Artificial intelligence is taking over time-consuming activities as automation
becomes increasingly common. Any system with Al demonstrates the same level of potential as
does human intelligence. These Al-powered devices are capable of doing tasks that call for
independent judgment and deliberation. In order to remain competitive, Al has taken over a
number of transportation-related enterprises.

S. AIIN HOME:

Smart Home Assistants, a sort of Al, have a specific place in people's homes. Popular smart
home appliances like the Amazon Echo and Google Home enable you carry out a variety of
chores just by speaking instructions. With only a few voice commands, you may purchase
groceries, turn on/off the music in your living room, or even order groceries. Both of them
depend on voice recognition technology, a product of machine learning and artificial
intelligence. They continuously pick up new information from the instructions of their users to
better comprehend them and become more effective.

6. AIIN HEALTHCARE:

The benefits of this technology are also being used in the medical field. Medical practitioners
and researchers benefit from Al in many different ways. For instance, Intel and the Knight
Career Institute have created a cancer cloud together. This cloud uses information from
individuals with cancer (and other comparable diseases)' medical histories to aid clinicians in
reaching a more accurate diagnosis. Currently, the best way to treat cancer is to stop it from
progressing to more advanced stages.

7. AIIN EDUCATION:

The value of education has always been significant, and it is just becoming more so. Youth make
up a significant portion of the population, thus it is crucial that they obtain an education of the
highest caliber. Additionally, it is crucial that they comprehend the advantages of Al. The
education industry, like all other sectors, must keep up with Al, and as the use of Al grows, so
does its importance in driving the education sector. As they discover hundreds of opportunities
for their use of artificial intelligence in numerous industries, there has been a major unraveling of
the machine learning and artificial intelligence phenomenon in recent years. In fact, academics
have begun using Al and machine learning to understand more about the most recent worldwide
epidemic. The integrated usage of Al and machine learning in the realm of medical research is
further highlighted by this. Artificial intelligence, to put it simply, is the capacity of computers,
machines, and robots to simulate, duplicate, or imitate the cognitive capacities of the human
intellectual mind. John McCarthy explains that artificial intelligence is the science and
engineering of creating intelligent devices, particularly clever computer programs. Over the
years, artificial intelligence has been given many different meanings. Although it is connected to
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the related job of utilizing computers to comprehend human intellect, Al should not be limited to
the approach that can be seen physiologically.

The Human Approach and the Ideal Approach are two significant methods that have emerged
through time in the area of Al. The Ideal Approach was centered on producing systems with the
ability to reason and act logically, as opposed to the Human Approach, which was based on
developing systems that thought and behaved like people. Worldwide, scientists have
successfully used both methods, and numerous significant milestones have been reached in both
cases. It is true to say that artificial intelligence is a topic that includes computer science and big
datasets for the sole purpose of problem-solving. It comprises of several sub-fields within a
single discipline, such as deep learning and machine learning, which are critical for the effective
operation of artificial intelligence in various ways. These help develop accurate algorithms and
software that allow machines to respond appropriately to input programs or data. Things that
were formerly thought to be almost impossible are now slowly taking shape in the modern world,
which is a normal trend and improvement in the area of Al. For instance, self-driving vehicles
were only a concept a few years ago, but they are now close to becoming a reality thanks to
Telsa, which is working nonstop to create and design safe self-driving automobiles. There are
several instances of how technology and Al have made a difference.

In almost every sector, artificial intelligence is influencing how people will live in the future. It
already serves as the primary force behind developing technologies like big data, robots, and the
Internet of Things, and it will continue to do so for the foreseeable future. The shoebox-sized
gadget uses machine learning and computer vision to identify and categorise different "safety
events." It doesn't see everything, but it sees a lot. Like which direction the driver is looking
while he drives, how quickly he's going, where he's going, where the people around him are, and
how other forklift drivers are controlling their trucks. IFM's software instantly alerts warehouse
managers to safety infractions, such as mobile phone usage, so they may take appropriate action.
The major objectives are to reduce accidents and boost productivity. Gyongyosi asserts that the
mere awareness that one of IFM's surveillance systems is in place has had "a big influence."

When considering a camera, he adds, "It truly is the richest sensor we have today at a really
attractive price range." "We acquire a lot of information because cellphones have made cameras
and image sensors relatively affordable. We may be able to deduce 25 signals from a picture
now, but in six months we'll be able to deduce 100 or 150 signals from the same image. The
software used to view the picture is the only difference. Because our systems start to view and
understand more processes and identify more things that are significant and relevant, every
customer may profit from every other client that we bring on board.

INDUSTRIES WILL AI CHANGE

Specifically, "narrow Al" which executes objective tasks using data-trained models and often
falls into the categories of deep learning or machine learning, has already had an impact on
practically every significant business. The proliferation of connected devices, strong IoT
connection, and ever-faster computer processing have all contributed to a significant increase in
data collecting and analysis during the last several years. While some industries are just
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beginning their Al trip, others are seasoned travellers. Both still have a ways to go. Whatever the
case, it's difficult to deny the influence Al is having on our daily lives.

5. Transportation: Autonomous vehicles will transport us from place to place in the
future, however they may take some time to develop.

6. Manufacturing: A small variety of operations like assembly and stacking are performed
by Al-powered robots alongside people, and equipment is kept in good working order by
sensors that do predictive analysis.

7. Healthcare: Diseases are diagnosed more quickly and precisely, medication
development is accelerated and simplified, virtual nursing assistants keep an eye on
patients, and big data analysis helps to provide a more individualised patient experience
in the relatively young area of Al in healthcare.

8. Education: Artificial intelligence (Al) is used to digitise textbooks, early-stage virtual
tutors aid human teachers, and face analysis measures student emotions to better identify
who is struggling or bored and better adapt the experience to their specific requirements.

9. Media: Journalism is using Al as well and will continue to do so. In order to assist
readers quickly understand complicated financial information, Bloomberg employs
Cyborg technology. The Associated Press uses Automated Insights' natural language
processing capabilities to create 3,700 earning reports articles annually, which is roughly
four times more than it did in the previous past.

10. Customer Service: Last but not least, Google is developing an Al assistant that can
make calls that seem human-like to schedule appointments, say, at your local hair salon.
Along with words, the system also comprehends context and subtlety.

Big things are bound to happen with businesses investing billions of dollars annually in Al
products and services, tech behemoths like Google, Apple, Microsoft, and Amazon investing
billions to develop those products and services, universities incorporating Al more prominently
into their curricula, and the U.S. Department of Defense stepping up its Al game. Some of those
advancements are almost entirely achieved, while others are still purely theoretical and may stay
that way.

There is no sign of a slowdown; everything is disruptive, for better or worse. According to
Andrew Ng, former director of Google Brain and current head scientist at Baidu, "a lot of
industries follow this cycle of winter, winter, and then an everlasting spring." We may be in the
Al's perpetual spring.

Al WILL CHANGE WORK

Kai-Fu Lee, an Al specialist, praised Al technology and its potential influence while also
pointing out its drawbacks and limits. He cautioned against the first: The loss of jobs will have a
severe negative impact on the lowest 90% of the global population, particularly the bottom 50%
in terms of income or education.

How routine is a job is a straightforward question to pose. And given that Al may learn to
optimise itself while doing everyday tasks, this is how probable it is that a job will be replaced



Artificial Intelligence

by it. And the more quantifiable and objective a work is, the more scripted and monotonous the
duties are; for example, sorting items into bins, cleaning dishes, plucking fruit, and taking
customer service calls. They will be replaced by Al in only five, ten, or fifteen years.

Picking and packaging tasks are still carried out by people at the warehouses of online behemoth
and Al powerhouse Amazon, which hum with more than 100,000 robots. However, this will
soon change. Mohit Joshi, president of Infosys, recently concurred with Lee's assessment when
he told the New York Times that "people are aiming to attain really huge figures." Earlier, they
had gradual labour reduction objectives of five to ten percent. Why can't we accomplish it with
1% of the people we have, they are asking now.

On a more positive note, Lee emphasised that modern Al is worthless in two important ways: it
lacks creativity and the ability to feel love or compassion. It's "a tool to promote human
creativity," instead. His response? People who work in repetitive or regular duties must pick up
new abilities in order to stay competitive. Even now, Amazon pays its workers to prepare for
positions at other businesses.

Investing heavily in education to retrain people for new jobs is one of the absolute requirements
for Al to be successful in many [areas], according to Klara Nahrstedt, a computer science
professor at the University of Illinois at Urbana-Champaign and the head of the school's
Coordinated Science Laboratory. As soon as possible, he advises, "people ought to learn about
programming as they learn a new language because it truly is the future. In the future, it will
become more challenging if you don't know how to code or programme.

And although Vandegrift asserts that many people whose jobs are eliminated by technology will
eventually find new ones, this won't happen immediately. People gradually recovered, just as
they did when America switched from an agrarian to an industrial economy during the Industrial
Revolution, a major factor in the Great Depression. But the immediate effects were enormous.
They begin to draw connections and speculate that "maybe this is an Al issue, maybe that is an
Al problem" if they are well-versed in both the capabilities of the technology and the domain.
"That's more common than 'I have a particular issue I want to tackle, says the speaker.

AI IN THE NEAR FUTURE

Mendelson believes that "generative adversarial networks" (GAN), which enable computer
algorithms to create rather than merely assess by pitting two nets against each other, and
"reinforcement" learning, which deals in rewards and punishments rather than labelled data, are
two of the most fascinating areas of Al research and experimentation that will have implications
in the near future. The first is shown by Google DeepMind's Alpha Go Zero's Go playing
proficiency, while the latter is demonstrated by original picture or audio production that is based
on learning about a certain topic such as celebrities or a specific genre of music.

Al has the potential to significantly impact sustainability, climate change, and environmental
challenges on a far larger scale. Ideally, cities will become less crowded, less polluting, and
generally more habitable, in part because to the deployment of advanced sensors.
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As Nabhrstedt puts it, "Once you forecast something, you may prescribe certain regulations and
procedures." The flow of automobiles might be improved by using sensors on cars to provide
data about traffic conditions and detect possible issues. By no means is this finished, she
declares. It's still quite young. But it will have a significant impact later on.

The Possibilities of Artificial General Intelligence

Stuart Russell, a well-known Al specialist from across the world, made light of his "formal
arrangement with journalists that I won't speak to them unless they agree not to include a
Terminator robot in the piece" while delivering a speech at London's Westminster Abbey in late
2018. His remark demonstrated his evident disdain for the exaggerated and doomsday-like nature
of Hollywood's portrayals of futuristic Al. Artificial general intelligence, or "human-level AL" is
a concept that has long served as the stuff of science fiction. However, it has very little
possibility of being realised any time soon or at all.

Before we achieve something that approaching human-level Al, significant advancements must
still be made, according to Russell. Russell also made the observation that Al is not yet capable
of completely comprehending English. This demonstrates a key distinction between humans and
Al at this time: whereas people can interpret and comprehend machine language, Al cannot do
the same for human language. Al systems would be able to read and comprehend every piece of
writing ever created, however, if we ever get to the point where it can comprehend human
languages. Because humans haven't read and been able to put things together and connect the
dots between things that have remained separate throughout history, Russell continued, "Once
we have that capability, you could then query all of human knowledge and it would be able to
synthesise and integrate and answer questions that no human being has ever been able to
answer."

This gives us a lot to consider. In relation to this, the very challenging nature of simulating the
human brain is another another justification for AGI's continued possible future. John Laird, a
longtime professor of engineering and computer science at the University of Michigan, has done
research in the area for many years. He adds of work that is heavily influenced by human
psychology, "the objective has always been to attempt to develop what we call the cognitive
architecture, what we believe is fundamental to an intelligence system." For instance, we are
aware that the human brain is more complex than a collection of uniform neurons. There is a true
structure in terms of several elements, some of which are connected to understanding of how
things work in the actual world.

It's referred to as procedural memory. Semantic memory, also known as knowledge based on
generic facts, and episodic memory, also known as information based on prior experiences (or
personal facts), are two further types of knowledge. One of the experiments in Laird's lab
involves teaching a robot basic games like tic-tac-toe and puzzles using natural language
instructions. Those instructions often include a description of the objective, a list of permissible
actions, and an explanation of failure scenarios. These instructions are internalised by the robot,
which then plans its actions using them. But as always, progress is slow to arrive, or at least
slower than Laird and his fellow academics would want.
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Based on the recent technological advancements in Al, here’s how artificial intelligence will
change the future.

1. Artificial Intelligence Future in Healthcare

Al will be essential in helping to avoid about 86% of errors in the healthcare sector. The use of
Al in healthcare will help democratise the industry for the good of both patients and healthcare
professionals, while also reducing costs and improving accuracy via predictive treatment.
Artificial intelligence and predictive analytics may be used to better understand the different
elements (birthplace, dietary habits, local air pollution levels, etc.) that affect a person's health.
Future healthcare systems driven by Al should be able to predict when a person is most likely to
acquire a chronic illness and offer preemptive treatment to stop it before it gets worse.

The development of apps powered by Al to assist physicians in diagnosing and treating patients
is the subject of several sorts of study, and this technology will undoubtedly revolutionise how
patients get better medical treatment. As robots communicate with patients, monitor their health,
and assess whether or not a doctor's visit is still necessary in the future, you may anticipate a
completely new future for healthcare. Doctors, nurses, scientists, and the list goes on will always
be needed. However, Al will make our life easier by improving the actionability of the clinical
and healthcare data we produce.

2. Artificial Intelligence Future in Banking

The worldwide commercial value of Al in Banking is forecast to reach $300 billion by the end of
2030, according to IHS Markit's Al in Banking research. With lower costs, more productivity,
and better customer experiences, artificial intelligence is poised to dominate sectors like business
intelligence and security in the next ten years. Robo advisors in wealth management will spread
like wildfire and revolutionise the banking industry, saving both consumers and wealth managers
a great deal of time. The banks of the future will employ Al to personalise consumer experiences
in addition to personalising their services and goods. If you go into a bank office without having
to show an ID card, you are still welcomed by name and are fully aware of the history of all of
your bank accounts. This is a perfect example of personalization.

3. Al to Open Up Millions of New Job Opportunities

Future fears about artificial intelligence are most often expressed as "Artificial Intelligence will
replace us!" We may see a more pleasant future for ourselves with artificial intelligence
automating all types of labour, one that will generate new employment rather than eliminate
existing ones. A World Economic Forum research on the Future of Jobs predicts that by 2022,
artificial intelligence will generate 58 million new jobs. By 2030, there is a very good probability
that AI will perform better than humans on the majority of mental activities, but that does not
imply that employment will be eliminated.
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In fact, compared to 2018, the scale of the Indian Al business has increased by a factor of two in
2019. Three times as many businesses have begun working on Al-based initiatives in the last
year, and this trend is certain to continue. India nearly quadrupled its workforce of Al engineers
in 2019 (from 40K to 72K), yet the country still lacks skills. Professionals upgrading their skills
via a variety of guided artificial intelligence courses are the driving force behind the expansion
of the Indian Al sector.

The future of artificial intelligence is quickly approaching! The moment to invest in education
and training in order to be ready for the Al era is now. You still have the option of improving
your abilities to keep current with the market, or you may choose to stand still and stagnate. Do
you want to participate in this fourth industrial revolution? Contact our career advisers to see
how Springboard's Artificial Intelligence Course will help you advance your career and get a top
Al position at a leading tech firm.

In the future, artificial intelligence (AI) will play a significant role. This is true for many other
businesses that depend on information technology (IT) just as much as it does. Today, we utilise
Al technology in daily life without even realising it, from intelligence research to face and voice
recognition to automation. A decade ago, Al technology appeared like something right out of
science fiction.

Artificial intelligence (Al) and machine learning (ML) have replaced conventional computer
techniques, transforming how many industries operate and carry out their daily operations.
Leading Al has transformed everything in a very short period of time, transforming everything
from research and manufacturing to upgrading the finance and healthcare streams.

The way the IT industry operates has improved as a result of Al and associated technologies.
Simply described, artificial intelligence is the study of how to make computers become
intelligent machines, something that would not otherwise be achievable without direct human
involvement.

Al and machine learning may be used to design systems that can imitate human behaviour,
provide answers to challenging and complex issues, and further develop simulations with the
goal of becoming human-level AI by using computer-based training and sophisticated
algorithms.

By 2025, it is predicted that the AI market would grow to $190 billion. The cost of cognitive and
Al systems will reach $57.6 billion globally by 2021, and 75% of corporate applications will use
Al technology. By 2030, Al is anticipated to increase the GDPs of China and the United States,
respectively, by 26.1% and 14.5%.

Locally, 83% of organisations see Al as a strategic goal, and 31% of IT, marketing, and creative
workers plan to invest in Al technology in the next year.

Similar to this, according to 61% of business experts, Al and machine learning will be their top
data endeavour in the next year. A whopping 95% of corporate leaders that are proficient in big
data employ Al technology as well.



Artificial Intelligence

The Impact of Al in Information Technology

Many fundamental problems in the IT business are now being solved and optimised by new
developments brought about by the digital transformation and the adoption of Al technology by
many industries. Almost all technological applications, including information technology, are
centred on artificial intelligence (AI). The load on developers has been lessened by the
integration of Al systems with W.T. by increasing productivity, increasing efficiency, and
guaranteeing quality. Prior to the development of sophisticated algorithmic functions by Al, the
creation and deployment of IT systems at a wide scale was almost impossible.

1. More Secure Systems

When it comes to protecting private data of any kind, including financial and personal
information, data security is crucial. Large volumes of consumer and strategic data are kept in
storage by both public and commercial enterprises, and they must always be kept safe. Artificial
intelligence can provide the required degree of security to build a high-security layer within all
of these systems by using cutting-edge algorithms and machine learning. Artificial intelligence
(AI) will assist in identifying possible risks and data breaches while also giving the necessary
protections and remedies to prevent any current system flaws.

2. Enhanced Coding Productivity
Additionally, a variety of techniques used in artificial intelligence may directly help
programmers in identifying and resolving software bugs as well as in the writing of code. A
variety of artificial intelligence models have been developed to provide suggestions to help
engineers write clear, error-free code. As a result, production and efficiency have grown. By
examining the code's structure, the Al system will be able to provide suggestions that will boost
productivity overall and decrease production downtime.

3. Increased Automation
The fact that most of the "legwork" can be completed with little to no human involvement is one
of the main advantages of automation. IT organizations may greatly reduce the number of human
hours spent on backend procedures by automating them using deep learning applications, which
can provide significant cost benefits. The efficacy of many Al-enabled techniques will also
increase over time as their algorithms learn from their blunders.

4. Better Application Deployment during Software Development

The different phases of software development must be taken into consideration when discussing
application deployment control. This indicates that the control over software versioning is
essential and very helpful throughout the development stage. And since Al is all about foreseeing
potential difficulties, it has evolved into a crucial and very effective tool for seeing and
anticipating concerns at this level. As a result, they may be avoided and/or rectified without
encountering any significant problems, allowing developers to enhance the performance of the
programme earlier rather than later.
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5. Improved Quality Assurance
Using the appropriate tools throughout the development cycle is a key component of quality
assurance. To put it another way, Al techniques may assist software developers in selecting the
appropriate tools for fixing a variety of faults and difficulties with the apps and automatically
adjusting them during the development cycle.

6. Better Server Optimization
The hosting server is often inundated with millions of requests per day. When this occurs, the
server must load any requested web pages from users. Some servers may become unreliable and
eventually slow down due to the continual barrage of requests. AI may assist with host service
optimization to raise overall operations and customer satisfaction. Al will be employed more and
more as IT requirements grow, helping to meet workforce needs and facilitating a more smooth
transition between present business and technical operations.

Companies Implement Al

Organizations may incorporate artificial intelligence into their processes in a variety of ways. To
optimise the business's procedures is one of the most popular justifications. Let's take the
example of using Al to automatically remind teams, clients, and departments. In addition to
handling a broad range of tedious and repetitive duties that would otherwise take up a lot of
people's time, it may also be used to monitor network traffic. They will therefore have more time
and energy to devote to the more important facets of the company as a result of this.

The tailored customer experience that Al has to provide is another bonus for businesses wanting
to utilise it. This will cover everything from making suggestions to responding to inquiries,
guiding customers toward items, and more. Businesses may also utilise Al to combine massive
volumes of data, which can result in the discovery of strategic insights and business intelligence
that could not have been made otherwise.

In fact, a whopping 84% of companies claim that AI will help them gain and/or keep a
competitive edge. Similarly, almost 75% of organisations think that this technology will enable
them to expand into new markets and endeavours. Additionally, almost 80% of tech executives
believe that Al will increase their productivity and contribute to the creation of new employment.
Additionally, according to 79% of CEOs, artificial intelligence will make their jobs simpler and
more effective, while 36% believe that its main purpose would be to free up employees' time so
they can concentrate on more creative projects.

The idea of using Al, however, may appear difficult and alien to many businesses. In fact,
according to 37% of executives, managers' ignorance of how cutting-edge technologies operate
is the greatest barrier to the adoption of Al in their company. Fortunately, integrating artificial
intelligence will be considerably simpler when working with the IT department.

Will AI Replace IT

One of the main reasons some businesses are hesitant to use artificial intelligence technology is
that they worry that it would render a lot of employment outdated and irrelevant. These stated
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worries that "robots" would replace people are not entirely unwarranted since certain activities
are better performed by cutting-edge Al, especially when they call for the processing of large
amounts of data. Because the machines don't need frequent breaks, superintelligent Al has been
employed to do various jobs quicker and more efficiently than the human brain has ever been
able to. Nevertheless, it's crucial to remember that technological advancements have historically
led to the loss of particular occupations. These employment losses have, however, always been
offset by the creation of new ones, sometimes in industries where none previously existed.
Although predicting the future of artificial intelligence is next to impossible, it is somewhat
reasonable to state that the development and spread of the technology have followed a similar
path. There are now a tonne of new opportunities in both established and cutting-edge industries
because to Al

However, when it comes to certain particular activities that need human intellect and emotion, Al
will not perform better than humans, contrary to what some people may assume. The backing of
artificial intelligence by information technology is crucial for this reason. Al benefits the IT
department in a variety of ways, not by replacing it. If we go back not so long ago, many people
were concerned that self-driving vehicles will eventually replace all truck drivers. However,
more recently, the former CEO of Uber and the CEO of Waymo have both said that autonomous
vehicles would not be superior to humans. The fundamental justification for this is because
technology of this kind will never be able to manage all driving circumstances as effectively as
human drivers can. Human drivers are still more qualified to operate automobiles in certain
special circumstances than Al, such as inclement weather or heavy traffic.

There are many parts of information technology that will need human input and cannot be
substituted by artificial intelligence, much like self-driving automobiles. Instead, businesses
should concentrate on how IT specialists can utilise Al to increase their organization's overall
performance.

Al in Service Management

When it comes to service management, AI and machine intelligence are also commonly
employed. Companies may utilise their resources more efficiently and offer services at lower
costs when they employ Al for service management. Al will equip IT organisations with a kind
of self-resolving service desk that will enable them to assess all of their input data and provide
users appropriate ideas and potential solutions. This is made possible by machine learning. They
will be able to monitor customer behaviour, provide ideas, and offer self-help alternatives by
using Al, which will improve the efficiency of the service management process as a whole. In
other words, Al will improve the self-service experience for users.

Additionally, Al may be utilised to create Computer Vision (CV) technology, which makes use
of M.L. algorithms to automate the visual comprehension of a series of photos, PDFs, videos,
and text images. What occurs is that CV imitates certain aspects of human vision, but
considerably more quickly and accurately.

Al's machine learning and deep learning capabilities will let systems examine a support desk
request. The AI will locate all open requests, compare freshly submitted requests to those that
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have already been addressed, and quickly interpret based on prior knowledge. A response to the
request will be the outcome.

A more strategic approach may help IT workers in their operational procedures since Al is such a
potent business tool. The Al system will be able to monitor and analyse user behaviour in order
to provide recommendations for process improvement and even assist in creating a thorough
business plan.

Al for IT Operations (AIOps)

Al for IT operations refers to the use of Artificial Intelligence to the multi-platform management
of Information Technology. Machine Learning and Big Data are the two primary technologies
used in AIOps. These use both historical and online data to automate data processing and
decision-making. Utilizing AIOps is anticipated to provide a continuous analysis that will offer
solutions and enable the ongoing deployment of IT infrastructure repairs and enhancements. To
accomplish its intended goal and be seen as a continual enhancement of information systems, the
AlOps platform will combine performance management, service management, and automation.
Over the last several years, AIOps has become more and more popular for a number of reasons.
We may list the growing number of information sources, the rising volume of data gathering
systems, and the rising volume of regulated system modifications among them. Because of this,
it's also becoming harder for experts and professionals to maintain track of all of these systems,
much alone deal with any problems in a useful manner.

Al in Business Process Automation

Automation is one of the main advantages that Al has for the IT industry, as was already noted.
Since Al is now a part of practically every job process, a lot of work may be completed without
the direct involvement of a person. IT departments will be able to automate many of their
operational operations thanks to the capabilities of deep learning technology, which will help
them save money and do away with a lot of human labour. In addition, Al algorithms are created
to draw lessons from the past, so they are always becoming better.

An Al system that can comprehend most, if not all, of the intents behind a code is predicted to
soon be able to execute and oversee software development mostly on its own. The systems will
make real-time corrections with a minimum of human intervention if they are unhappy with the
given code or discover errors and inconsistencies. Al will eventually develop to the point where
it can administer and manage business networks automatically. It will first be able to
comprehend patterns produced by network fingerprints while employing the Al system. IT firms
will be able to improve their Al applications in other domains by leveraging Al for automation.
Simply said, Al will help operate and manage computer systems, which will help with all other
types of computing.

Al in Fraud Detection

Fraud detection has become considerably simpler for businesses thanks to modern technologies.
However, it has also increased the number of methods that fraudsters are committing fraud at the
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same time. For the majority of firms, identifying fraud will need a multi-layered strategy that
often includes statistical data analysis and Al. Several Artificial intelligence techniques are used
in the detection of fraud. One of them is machine learning, which is significantly more efficient
than humans in processing massive volumes of data.

Additionally, it may be made to improve over time in terms of speed and precision. By
examining past data that featured comparable conditions, machine learning techniques will be
able to spot patterns of fraudulent activity. After then, the IT department will utilise the
combined data to both take the necessary legal action against these cybercriminals and create
more potent future preventative measures.

Takeaway

In the field of information technology, artificial intelligence has been rapidly gaining ground and
is not showing any indications of slowing down. This technology is revolutionising many sectors
of the economy by increasing their productivity, effectiveness, and attention to the most
important tasks via the application of machine learning and deep learning. You may participate
in the development of Al and its potential benefits for the information technology industry in the
rapidly evolving digital world of today by working with MyComputerCareer. We provide
prestigious IT certifications from companies like Microsoft, Cisco Systems, CompTIA, and EC-
Council. These will enable you to get employment in help desk, network administration, and IT
security. Contact us right now if you want to learn how to become an IT security expert, and
you'll soon be on your way!

Evolution of AI

Machines may learn from experience, adapt to new inputs, and carry out activities similar to
those performed by humans thanks to artificial intelligence (Al). Early studies on thinking
machines were motivated by a synthesis of concepts that emerged in the late 1930s, 1940s, and
early 1950s. So let's examine this life-changing technology's development from the early 1950s
to the present.

Figure: 13.2: Evolution of AI
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The development and evolution of Al are ongoing processes. Now, before we discuss the future
of Al, let's take a look at some of the innovative ideas that have been made in the past that use
artificial intelligence.

Recent Al Inventions

The last ten years have been crucial for the advancement of Al Artificial intelligence has
progressively merged into our daily lives in recent years. We utilise computers with intelligence
features and voice assistants on our cellphones. The following are some of the accomplishments
of artificial intelligence in this decade:

2010

e ImageNet introduced their yearly Al object identification challenge, the ImageNet Large
Scale Visual Recognition Challenge (ILSVRC).

e Microsoft unveiled Kinect for Xbox 360, the first gaming system that used a 3D camera
and infrared sensing to capture human body movement.

2011
e Siri is a virtual assistant that Apple introduced for its iOS operating systems. Siri relies on
a user interface that uses natural language to infer, monitor, respond to, and make
recommendations to its human user. It customises the voice commands and offers the
consumers a unique experience.

2012

e By exposing a massive neural network with 16,000 processors to 10 million unlabeled
pictures from YouTube videos, two Google researchers taught the network to detect
photos of cats.

2014

e Microsoft unveiled Cortana, its take on the iOS virtual assistant Siri. Additionally,
Amazon developed Amazon Alexa, a personal assistant for homes that evolved into smart
speakers.

2015-2017

e Several (human) champions were beaten by Google DeepMind's AlphaGo, a computer
programme that plays the board game Go.

2016,

e Hanson Robotics developed Sophia, a humanoid robot. She is the first resident of Robot.
Sophia is more like a person than the other humanoids since she can see (image
recognition), create facial expressions, and speak through Al
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2018

e Using transfer learning, Google created BERT, the first bidirectional, unsupervised
language representation that can be used to several natural language problems.

e Samsung unveiled the virtual assistant Bixby. Voice is one of its features, allowing the
user to converse with it and ask questions and make ideas.

The development of artificial intelligence is advancing at an unparalleled pace. As a result, we
may anticipate that in the years to come, the patterns from the last ten years will continue to
swing higher. Let's move on to the Future of Al and see how it will continue to advance
technology.

Artificial intelligence has profoundly and subtly altered the world during the last 10 years. Every
smartphone included voice recognition as a basic proof of concept. Artificial intelligence will
advance more in the next ten years than it did in the previous fifty years put together. Its effect
will soon be seen in every facet of our lives because to the various applications that are swiftly
coming to business, government, and personal life.

Digital existence is enhancing human potential while upending long-standing human activity.
More than half of the world's population now uses code-driven systems, which provide both
extraordinary potential and challenges that have never been seen before. Will humans be better
off than they are now as algorithm-driven artificial intelligence (AI) continues to spread?

In a survey of experts conducted in the summer of 2018, 979 technology pioneers, inventors,
developers, corporate and policy leaders, academics, and activists responded to this question.
Networked artificial intelligence, according to experts, will increase human effectiveness while
simultaneously posing a danger to human autonomy, agency, and skills. On a broad range of
activities, including complicated decision-making, reasoning, and learning, advanced analytics
and pattern recognition, visual acuity, voice recognition, and language translation, they discussed
how computers may equal or even surpass human intellect and skills. They claimed that "smart"
systems in cities, cars, buildings and utilities, farms, and corporate operations would save costs,
save lives, and provide people the chance to live more individualised lives.

Many others centred their upbeat comments on health care and the many potential uses of Al in
patient diagnosis and treatment or in assisting seniors to enjoy fuller, happier lives. They were
particularly excited about Al's potential to support extensive public-health initiatives based on
vast volumes of data that may be gathered in the next years regarding anything from diet to
individual genomes. These experts also predicted that Al will facilitate long-expected reforms in

official and informal education systems.
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In the last five years, artificial intelligence has advanced remarkably and is now having an actual
influence on society, institutions, and culture. Since the field's inception in the 1950s, the
capacity of computer systems to carry out complex language- and image-processing tasks has
evolved dramatically. Although research and development teams are using these developments
and implementing them into applications that will benefit society, the level of Al technology is
still quite distant from the field's initial aim of replicating fully human-like intelligence in
computers. For instance, it is now possible to employ Al methods in the healthcare industry, and
brain sciences have both benefited from and contributed to Al development. In differing degrees,
both established and start-up businesses are putting money and effort into figuring out how to
build on this development and provide services that scale in unheard-of ways. A large area of
computer science called artificial intelligence (AI) is concerned with the capacity of a machine to
generate logical behavior from outside inputs. Al aims to develop machines that are capable of
carrying out activities that would otherwise need human intellect. Virtual assistants, search
prediction technology, and even ride-hailing services are examples of how Al is present in daily
life.

Successes in the area have brought about a turning point, when it is now critical to consider the
drawbacks and dangers that the widespread use of Al is exposing. Intentional deep fakes or just
unaccountable algorithms making mission-critical suggestions may lead to individuals being
deceived, discriminated against, and even physically hurt. The ability to automate judgments at
scale is a double-edged sword. The prejudices and inequities already present are likely to be
reinforced and potentially made worse by algorithms trained on historical data. While cognitive
scientists and computer scientists have historically been the focus of research in Al it is now
obvious that all fields of human inquiry, particularly the social sciences, must be involved in a
wider discussion about the field's future. Keeping Al on track for beneficial results relevant to
society demands continuing participation and constant attention. Minimizing the bad affects on
society and improving the positive impacts on society require more than one-time technical
solutions.

The terms "machine-made intelligence" and "an artificial embodiment of some or all of the
intellectual talents possessed by humans" are only a few of the definitions for artificial
intelligence. It is possible to simplify the numerous definitions of artificial intelligence as
"machines endowed with human intellect capable of comprehending human judgment, conduct,
and cognition." "The capacity to utilize past knowledge and experience to perform tough new
tasks" is what is meant when we talk about intelligence. In the end, it may be concluded that this
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is referring to intellectual capacity in people. This skill is connected to learning ability and may
be utilized to react adaptably to a range of events and difficulties. Learning ability is the capacity
to learn things that are hard for others to learn, or to learn things more thoroughly or quickly.
Although intelligence is not directly related to what a person has learned, intelligence may be
altered via experience and learning since academic success, intellectual thought, and conduct are
all influenced by past knowledge. As a result, intelligence is often characterized as "the capacity
to solve difficulties." To address a variety of difficulties, we need a high degree of intellect.
When playing chess, for instance, you may utilize knowledge gleaned from a range of literature,
many chess games, and the Internet to make predictions and then act appropriately.

Thought develops as a consequence of this intelligence-based learning, which is very demanding
of human intellect. Scientific interpretations of "thinking" enumerate it as "awareness" and
"experience" of an object, respectively. Experience may also refer to process knowledge that a
person with extensive experience in a profession may acquire in order to become known as an
authority. Thus, intelligence is the recognition, evaluation, and comprehension of the ideas and
experiences that humans may have, but artificial intelligence is that which is generated
artificially. It is required to research human ideas and activities, such as listening, speaking,
perceiving, and acting, in order to build a computer that thinks like a person. It may sound
simple, but teaching a computer to listen, talk, or act based on what it has seen or heard is a
tremendously challenging undertaking, therefore it would be quicker to simulate human thought.

The Al research community itself has a crucial role to play in this regard. It must learn how to
communicate significant trends and findings to the public in a way that is both educational and
practical, free of hype and transparent about both the opportunities and advantages as well as the
risks and unintended consequences. The ultimate objective of Al systems should not be total
autonomy, according to Al experts. Our capacity to cooperate and achieve more than any one of
us could on our own is what makes us as a species strong. That system must include Al and have
open channels of communication between human and automated decision-makers. The success
of the field will ultimately be determined by how it has empowered all people, not by how
effectively robots devalue the same individuals we are attempting to aid.

A new initiative to create computer models of intelligence is centered on Al. The fundamental
premise is that any kind of intelligence, whether human or nonhuman, may be expressed in terms
of symbol structures and symbolic operations that can be coded in a digital computer. The
question of whether such a properly programmed computer would actually be a mind or would
merely simulate one is one that has been hotly contested, but Al researchers do not need to wait
for the resolution of that argument or for the fictitious computer that could simulate every aspect
of human intelligence. Aspects of intelligent behavior, such problem-solving, drawing
conclusions, learning, and language comprehension, have already been codified as computer
programs, and in a relatively small number of fields, like spotting infections in soybean plants,
Al algorithms are competitive with human specialists.

Finding methods to express the commonsense knowledge and experience that allow individuals
to carry out regular tasks like having a lengthy discussion or navigating a congested street is
currently the primary problem facing Al. Such programs may be executable on conventional
digital computers, or we may need to create new machines to accommodate the complexity of
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human mind. Comparing artificial intelligence to human learning is the simplest approach to
comprehend how a computer acquires intelligence. Take a young kid who is learning to ride a
bicycle as an illustration. The young rider climbs the bike, grabs the handlebars, and attempts to
maintain balance and control. The youngster learns to ride a bike by trial and error rather than by
comprehending the mechanics of bicycling. The youngster gradually develops an instinctual
ability to recognize elements that might cause him to lose control of the bicycle. Artificial
intelligence is formed by repeated simulation, much as how a youngster picks up the unwritten
laws of bicycle riding through practice.

Technology and artificial intelligence are two aspects of life that never cease to fascinate and
astound us with their novel concepts, themes, inventions, goods, etc. The implementation of Al
has not yet reached the level of the films that depict it (i.e., intelligent robots), but there have
been many significant attempts to do so and to compete in the market, such as the robots that
sometimes appear on TV. However, the growth in industrial businesses and the covert initiatives.
The definitions of Al, a short history, applications of Al in the public and military, applications
of Al's ethics, and the three principles of robotics have all been covered in this study. Who
knows what the Al may be able to achieve for us in the future perhaps it will be a full civilization
of robots but this is not the end of Al

The science and engineering of training computers to do tasks that require human intelligence,
including as perception, voice recognition, decision-making, and language translation, is known
as artificial intelligence. It is a branch of computer science that focuses on creating intelligent
systems. The objective is to develop artificial intelligence software that can manage difficulties
in the present and assist businesses and regular people in achieving their objectives. There is
promise in voice recognition, language identification, computer vision, robotics, and other
domains as well as machine games. The more you comprehend physics or biology, which are
fields of machine learning, the better.

Jobs in intelligence, game programming, robotic science, computer science, and data science are
just a few of the career options in Al. As a result, artificial intelligence is a tremendously sought-
after course globally. To operate in this profession, it is advantageous to be proficient in at least
one fundamental machine language.

Exploring Career Options across Industries:
1. Science and Research

Al is advancing significantly in the scientific community. Large volumes of data can be handled
and processed by artificial intelligence more quickly than by human brains. Because of this, it is
perfect for studies that use a lot of data from several sources. In this field, Al has already made
progress. The field of drug discovery is increasing quickly, and Al is greatly helping researchers
in this area. In the field of biotechnology, researchers are now using Al to create bacteria for
commercial use. Significant scientific progress is being made thanks to Al and machine learning.
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2. Cyber Security
A successful hack may completely destroy a company. In order to safeguard their data and
resources, businesses are making significant investments in cybersecurity. The future of Al in
cybersecurity seems bright. Cognitive Al has a strong presence in this sector. Risks are identified
and analysed, and information is also given to analysts to aid in improved decision-making. Deep
Learning networks and machine learning algorithms are used to enhance and strengthen Al over

time. This enables it to combat any future attacks that are more sophisticated.

3. Data Analysis
Data analysis might benefit greatly from AI and machine learning. Al algorithms have the ability
to become better over time, enhancing their accuracy and precision. Artificial intelligence (Al)
can help data analysts manage and analyse large datasets. Al can quickly identify patterns and
insights that human eyes may overlook. Additionally, it is quicker and more scalable at doing so.
For instance, Google Analytics offers Analytics Intelligence, which makes use of machine

learning to help webmasters rapidly understand more about their websites.

4. Transport

Al has been used to the transportation sector for years. Since 1912, autopilot has been used to
pilot aircraft in the air. Although it isn't only for planes, an autopilot system manages the course
of the aircraft. Ships and spacecraft also utilise autopilot to help them remain on track.
Autonomous cars are another domain where Al's future potential is rather broad. Many
companies are working on self-driving vehicles, which will operate primarily thanks to Al and
machine learning. Experts predict that self-driving vehicles will have both immediate and long-
term advantages, such as less emissions and increased road safety. For instance, self-driving
automobiles will be devoid of human mistake, which causes 90% of traffic accidents.

S. Home Assistance
Al has a specific place in people's homes under the guise of Smart Home Assistants. Popular
smart home appliances like the Amazon Echo and Google Home enable you carry out a number
of tasks using just your voice. There are smart assistants on mobile phones as well. Excellent
examples are Google Assistant and Apple's Siri. They are continually working to make it easier
for them to recognise and understand the voices of their consumers. They are also capable of

doing a variety of jobs. There is also Cortana, Microsoft's intelligent personal assistant.
6. Alin Transport

For decades, Al has been used in the transportation industry. Though artificial intelligence has
theoretically existed for some time, very few people are aware that we really utilise it on a daily
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basis. Because Al can learn automated manual activities much as humans, its use is highly
sophisticated. Artificial intelligence is taking over time-consuming activities as automation
becomes increasingly common. Any system with Al demonstrates the same level of potential as
does human intelligence. These Al-powered devices are capable of doing tasks that call for
independent judgement and deliberation. In order to remain competitive, Al has taken over a
number of transportation-related enterprises.

The human driver is assisted with moving in the appropriate direction by autopilot. A
contemporary aircraft's pilot typically works for 7 minutes while the autopilot does the majority
of the steering. This enables the pilots to concentrate on other, more crucial aspects of the flight,
such the weather and the plane's course. Driverless automobiles are another area where Al's
future potential is fairly large. Many businesses are working on the development of autonomous
cars, which will largely depend on Al and ML to function at their best. According to experts,
self-driving vehicles will have both immediate and long-term advantages, such as reduced
emissions and increased road safety. Self-driving vehicles won't have human mistake, for
instance, which causes 90% of traffic accidents. These cars are being developed by several
businesses, including Tesla and Uber.

The use of artificial intelligence has grown, aiding in the development and innovation of the
transportation industry. Al has several advantages, including improved passenger safety, fewer
accidents, less road congestion, lower carbon emissions, and lower costs.

7. Alin Home

Smart Home Assistants, a sort of Al, have a specific place in people's homes. Popular smart
home appliances like the Amazon Echo and Google Home enable you carry out a variety of
chores just by speaking instructions.

With only a few voice commands, you may purchase groceries, turn on/off the music in your
living room, or even order groceries. Both of them depend on voice recognition technology, a
product of machine learning and artificial intelligence. In order to better comprehend and
perform their users' requests, they are continually learning from them.

Mobile phones also include intelligent assistants. Great examples of this kind are Google
Assistant and Apple's Siri. Additionally, they continuously improve their ability to understand
the voices of their consumers. And they are capable of a wide range of jobs. Cortana, a smart
assistant from Microsoft, is another option.

You can use these smart assistants for various tasks such as:

Playing a song

Asking a question

Buying something online

Opening an app

There’s a lot of room left for improvement, but surely, the scope of Al in the smart home sector
is booming.
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8. Al in Healthcare

The benefits of this technology are also being used in the medical field. Medical practitioners
and researchers benefit from Al in many different ways. For instance, Intel and the Knight
Career Institute have created a cancer cloud together. This cloud uses information from
individuals with cancer (and other comparable diseases)' medical histories to aid clinicians in
reaching a more accurate diagnosis. Currently, the best way to treat cancer is to stop it from
progressing to more advanced stages. How Al is assisting researchers in their area has previously
been discussed. Some companies are using Al to assist patients in receiving telemedicine in
addition to seeking a cancer cure. In order to identify health concerns in individuals via
applications, the UK's National Health Service employs Google's DeepMind platform. The
medical industry has a serious issue with incorrect diagnosis. By giving them access to pertinent
resources and advice, Al can assist physicians in avoiding these mistakes. It may examine a
database of individuals with similar symptoms and recommend the therapy that worked best in
those circumstances.

To address the myriad issues facing the healthcare industry, several large corporations, like IBM
and Microsoft, are working with medical institutions. AI may save medical expenditures by
identifying ailments earlier and assisting physicians in providing more accurate diagnosis. BCIs
(Brain-computer Interfaces) are another use of Al in the medical field. These interfaces aid in
anticipating speech and mobility issues that might arise as a result of neurological issues. By
deciphering brain activation, they also use Al to assist these patients in resolving these problems.

The breadth of artificial intelligence has also contributed to the fundamental transformation of
enterprises, and it is only growing. It can seem simple to run an internet company, but that is far
from the reality. In order to meet their consumers' demands and provide a distinctive and
enjoyable experience, many companies have gone online.

Businesses need to handle the enormous volumes of data created every second in order to make
smarter, more informed choices. In this process, artificial intelligence has been very important.
All business areas, including sales, marketing, customer service, and the HR division, are heavily
reliant on Al For instance, an organisation like Amazon employs Al to provide its consumers
the most accurate services. Based on the consumers' online behaviour, they provide tailored
suggestions for the items they believe the customers will use. A corporation like Amazon's whole
business is approximately 40% driven by an Al system.

9. Al in Education

The value of education has always been significant, and it is just becoming more so. Youth make
up a significant portion of the population, thus it is crucial that they obtain an education of the
highest calibre. Additionally, it is crucial that they comprehend the advantages of Al The
education industry, like all other sectors, must keep up with Al, and as the use of Al grows, so
does its importance in driving the education sector. Every facet of education has been
significantly impacted by artificial intelligence. Here are a few of the key functions that Al plays
nowadays.
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e e« Artificial intelligence can make sure that each piece of instructional software is tailored
to the requirements and skills of the individual learner.

e « Everyone sitting across the world will now have access to education without any
linguistic restrictions.

o o

e There are a number of worries that as Al grows more common, employment in manual
labour may disappear. Even though Al is capable of doing a number of mundane
activities, they are supposed to support these people rather than to replace them. Al will
need human aid since it is simply a machine.

Education and artificial intelligence are related in three ways: learning about Al, learning with
Al, and being ready for Al. An international advisory board has been formed by UNESCO to
develop a curriculum for pupils that teaches them how to utilise Al and how it could impact
humanity. This session is intended for both instructors and students.

The roles and responsibilities of an artificial intelligence engineer

In the field of artificial intelligence (AI), new technology, theories, and scientific study are
combined to develop algorithms that can mimic human intellect. Artificial intelligence (Al)-
enabled devices may store and analyse data to provide insights, such as trends, user behaviours,
business insights, etc., to forecast occurrences and create predictions for the future. Al may also
closely resemble human reading, seeing, and speaking abilities. Businesses nowadays are using
Al systems more and more to learn about their clients, comprehend industry trends, forecast
future requirements and situations, etc. This kind of Al technology is rapidly increasing, opening
up a wide range of excellent chances for Artificial Intelligence Engineer positions across almost
all industries.

Figure: 13.3Artificial Intelligence Engineer Job Description

The tasks of an artificial intelligence engineer include problem-solving via developing cutting-
edge Al products. They are also in charge of maintaining the infrastructure and Al systems
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already in place. The Al Engineer may assist organisations in enhancing operational
effectiveness, profitability, sales, and customer experience as well as developing new SaaS
products. Since Al is now incorporated into practically every business sector, the duties and
responsibilities of artificial intelligence engineers have likewise increased to cover things like:

Software designing: The skills of machine learning, model construction, and model
validation are essential for Al developers. They must assess an Al system to see if it can
fulfil the goal for which it was designed.

Creation and deployment of AI algorithms: Iterative processing and intelligent Al
algorithms combine to enable software automation. The duties of the artificial
intelligence engineer include creating code necessary for the machine's operation.
Building data science infrastructure: Analytics and data extraction are the main uses of
Al Because of this, the duties of the artificial intelligence engineer also involve putting
up and overseeing the Al infrastructure.

Data analytics: To find flaws, artificial intelligence engineers gather data and analyse it
using machine learning methods. The duties of an Al engineer include making sure that
the tools are updated in line with advancements and continue to provide users an
operational edge.

Natural Language Processing: Natural Language Processing is a common task for
artificial intelligence engineers due to the rise of voice commands and intelligent
automation. Al developers make it possible for voice assistants like Siri or Alexa, self-
driving vehicles, and other devices to quickly and accurately grasp human speech.

Image Processing: Around the world, Al is utilised for monitoring and surveillance.
These systems are capable of observing their environment and responding to any
situation within the bounds that their artificial intelligence developers have established.
Consequently, image processing is now a responsibility of the artificial intelligence
engineer.

Artificial Intelligence Engineer

Because there are so many different positions that artificial intelligence engineers might fill,
aspirant professionals need to be adept at a number of technology platforms. You must be
proficient in the following technologies in order to carry out the duties and responsibilities of an
artificial intelligence engineer:

1.

2.

Machine Learning: You would need to have machine learning expertise.

Data Modelling: Data modelling is essential to machine learning, and Al developers
must be able to choose the optimal method to address a particular issue and train such Al
models.

Statistics: Statistics are the key to understanding data science and extracting insights to
achieve desired results.

Programming: Programming knowledge will be crucial if you want to work as an
artificial intelligence engineer. It would be beneficial if you studied popular programming
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languages like Python. You may enrol in a number of reputable and very effective data
science courses to get the programming expertise you seek.

5. Databases: You must be capable of creating, managing and updating databases and
extracting useful insights from the stored data.

6. Since new artificial intelligence engineer positions are being generated in practically
every sector, artificial intelligence engineers now have several career alternatives. Here
are some of the most important chances for applicants to take advantage of:

7. Data Scientist: A data scientist's responsibilities include identifying an issue,
investigating it, locating the appropriate data, organising, analysing, and presenting the
data in the form of insights that can be used to advance a company. The applicants must
take a data science course that teaches them programming (SAS, R, Python), narrative
and visualisation, statistical and mathematical skills, Hadoop, SQL, and machine
learning.

8. Data Analyst: A data analyst is an essential link between business analysts and data
scientists. To respond to the organization's inquiries, data analysts must organise and
analyse the available data. A candidate with a qualification in data science or data
analytics, as well as strong programming and mathematical abilities, would be excellent.

9. Data Engineer: The development, deployment, management, and optimization of the
data infrastructure and sources fall within the purview of the data engineer. The ideal
applicant would be knowledgeable in NoSQL, MongoDB, Cassandra DB, Java, Scala,
and frameworks like Apache Hadoop. They would also have completed a data science
certification.

Across the GLOBE, artificial intelligence, or Al is having an impact on several sectors. Even
Forbes anticipated in one of its publications that the job positions' growth rate would exceed
70%. The computer professionals are being forced to provide estimates of the potential
employment roles that may dramatically advance their career graphs. Additionally, since it is
now feasible to comprehend the needs of the current consumers, this development rate has
enabled the Al sector to seize dazzling sources of income on a global scale. Following that,
businesses would provide services connected to hardware or software in accordance with the
mentioned standards.

1. Machine Learning Engineer

In addition to working on risk management and consumer insights, a machine learning
engineer also undertakes extra projects that, from the viewpoint of the organisation,
continually simplify machine learning concepts. Machine learning or ML engineers are
undoubtedly already thinking about some outstanding data management skills that will enable
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them to cope admirably with the gorgeous data that is now accessible. It is one of the
explanations for why people who favour neural networks, cloud applications, or the value-
added benefits of software development tools choose this employment profile. Given that you
may now use substantial amounts of data without giving any thought to the available
timestamps, what more would you require in order to gain control over the area of artificial
intelligence?

2. Artificial Intelligence (AI) Engineer

A business issue may be predicted by an artificially intelligent engineer thanks to his or her
vast knowledge and years of expertise. The relevant individual may not only create but also
use and test Al algorithms necessary to fulfil the increasing expectations of the customers or
clients with BRILLIANT efficiency while managing the current Al Infrastructure. thinking
about the annual salary that employee will receive? According to several reliable survey data,
such specialists with only one or two years of expertise are unquestionably earning between 8
and 14 lakhs per year. Therefore, if you are interested in forecasting accurate and effective
business judgements using accurate economic data or applied NLP, you may now embrace this
in-demand employment position for improved career progress.

3. Business Intelligence Developer

Are you considering whether or not business intelligence is comparable to artificial
intelligence, business intelligence developer? Many people are troubled by this topic since they
want to quickly and accurately evaluate a business situation. Yes, this role may be connected to
artificial intelligence as a person in it will be using their analytical and Bl-centric (i.e.,
business intelligence-centric) skills to optimise a number of business processes. In fact, the
individual is knowledgeable about computer programming and other complex cloud-based
systems for which businesses like Amazon are prepared to pay up to 14 lakhs per year. To get
a hold of this job, which demand won't be declining SOONER in the future, all you need to do
is increase your interest in this profile.

4. Research Scientist

Research scientists or those that prioritise performance - Both may be categorised under the
same heading. Reason? Through reinforcement learning and benchmarked graphical models
that won't deteriorate until the following generation exceeds, they can always turn the tables.
Additionally, the firms that hire these people pay them more than the typical range of 6 to 10
LPA for someone with a year's worth of expertise. Interested in submitting your love letter in
confidence for this position? Yes, you must achieve this, but first you should be learning about
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Deep Learning, Natural Language Processing, Advanced Statistics, Computer Perception,
Distributed Computing, and many other topics.

5. Data Scientist

Data scientists are considered to be the vice presidents or monarchs of the artificial intelligence
industry. Unmistakably, they care a lot about identifying outstanding data patterns that have
the best chance of positively affecting past and current information. Additionally, they possess
the great communication skills needed to connect with results that are profitable from a
commercial standpoint. In addition to all of this, they have experience in formal or informal
SQL, Scala, or Python programming, which enables them to effectively streamline the
complexity of the Al assignments given to them by their senior managers or team leaders.

6. Big Data Engineer

Big Data Engineer is very skilled in creating and maintaining big data structures that can
provide results that are in line with business needs. Such engineers are said to command not
just amazing pay but also fantastic benefits in the present market. The most apparent
explanation is that they are able to manage both simple and sophisticated client needs using
languages like Java, SQL, Hadoop, and Kafka. And if you start a talk about their pay, you'll
learn that in India, they get a yearly salary of between 7 and 10 lakhs. Earning more than the
stated range won't be a major challenge for them after a few years of experience since they will
have developed real-world skills like data structures, R, Python, distributed systems, and data
pipelines.

7. Robotics Scientist

On the other hand, Robotic Scientists stand out in the list of AI Job positions. This is so that
the individual in question may evaluate the cost-functions related to creating mechanical
devices known as ROBOTS in addition to designing OSs (Operating Systems). Scientists who
are aware of automation make sure that robots execute not just dependably, but also safely and
efficiently. Considering whether you can adopt this mindset! Yes, although it's advised that
you finish your undergraduate studies in robotics, computer science engineering, or a closely
related discipline first.

Typical Artificial Intelligence Roles & Responsibilities

The contemporary economy greatly benefits from the work of Al engineers, particularly in fields
and industries where Al technology has already had a substantial influence. And although Al
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engineers in specialised jobs may be accountable for a wide range of tasks, there are several
fundamental duties that anybody intending to enter the field will want to become proficient in,
such as:

Al has a plethora of applications in several areas

There are so many various branches and subfields of Al. Some of the most “hot” and trendy
areas of applications of Machine Learning and Al are:

e Language Processing (aka speech recognition and natural language processing)

e Computer Vision ( recognizing faces, style detection or multimedia processing )

® Deep learning and robotics

¢ Industry 4.0 (workflows automation)

e Predictive marketing and social agents (bots)

Artificial Intelligence Roles

250 5

Data
Architect Analyst

Al Engineers Al architects Machine Data analysts Applies
build, test, and create and Learning explore data to quantitative
deploy Al rmaintain engineers are glean technigues from
medels, as well architecture involved in information for machine / deep
as design and using leading Al developing ML fquestions learning toward
maintain the technology models that tie posed by the solution of
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learning as a problems.

tool.

It's not even necessary for an Al software engineer to have a lengthy list of relevant technical
skills in order to fully realise the potential of all Al's characteristics. It would be sufficient to
have both technical knowledge (at least a fundamental comprehension of Python) and expertise
(in one of the above-mentioned applicable disciplines).Applications for computer vision are
where the majority of the present artificial intelligence hype is concentrated. For these positions,
applied mathematics is becoming less and less crucial; instead, it's increasingly crucial to
comprehend all the various libraries and algorithms. It's good to know that learning algorithms
may be written in any language.

You should know at least two programming languages if you want to stand out from the crowd
since you never know what could be needed when you go into a job. A thorough understanding
of data analysis and data modelling may be necessary for certain applications. The most sought-
after experts are those who can impart their expertise and show that they actively participated in
resolving a challenge associated with the company's project. The best-paid engineers in this
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profession have a strong portfolio, consistently work on side projects for fun, display them
online, share their skills, and publish that knowledge on websites like Github.

Since the 1950s, artificial intelligence has been as a field of study and has seen several "summer"
and "winter" periods. The last 10 years have seen the entry of Al into business on a new level of
productivity, investment preparedness, and attentiveness. The majority of specialists feel that the
technology is nearing a tipping point for widespread acceptance. enormous success of businesses
that incorporate artificial intelligence into their goods and services lends credence to this notion.
The most valuable and influential firms, like Amazon, Apple, Facebook, Alibaba, Tencent,
Microsoft, and Alphabet, are placing a lot of money into technology. The why, what, and how of
artificial intelligence will now be discussed.

This definition, which combines information from a number of reputable sources, aims to
address the most crucial points without being too general or relying too much on other, more
precise definitions of the words "intelligence" and "machine." There may be flaws in it as well,
but the point is that there isn't a precise definition of Al yet. If technology keeps advancing at
this rate, there could never be one. It's crucial to realise that there are two alternative ways to
create artificial intelligence: Artificial General Intelligence (AGI), which is often linked to a
dystopia in which humans are in danger, and so-called narrow Al, which is highly specialised to
carry out a specific job at the same level as or even better than human capabilities.

While the latter is currently enhancing many functions in enterprises or even in your smartphone,
the former is a hypothetical future situation that calls for a more philosophical discussion. It's
interesting to note that when Al becomes more prevalent and useful in everyday life, people tend
to exclude features like Siri, face recognition in iPhone picture albums, and Amazon purchase
suggestions from the definition.

The word "AI" refers to several different subfields. Applications, tools, and functions are often
grouped in a confusing manner. Let's attempt to agree on something here. The inner circle
contains six key cognitive processes that Al mimics.
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Artificial Intelligence domains

e Machine learning

¢ Knowledge representation and reasoning
e Automated Planning

e Natural language processing

e Machine Perception

e Intelligent Robots

The principal six categories may be functionally classified into the second layer's corresponding
sub-domains, which are probably definitely not comprehensive. However, things are already
becoming complicated since some fields interact extremely intimately, like as perception and
natural language processing in numerous application domains (translation or your Amazon Echo
speaker).

Artificial intelligence has advanced marketing endeavours by enabling more personalised,
prescient, and automated marketing methods. However, like with any other technology, the
technology's functionality is limited by certain real limits. To do certain Al-powered marketing
jobs, one can only use unique solutions at this time in the development of artificial intelligence.
There are several intelligent marketing options accessible, from employing Al to customise and
improve your content to an Al tool that aids in the optimization of paid advertising. It may be
expensive, time-consuming, and untidy to use a range of different instruments to carry out a
variety of artificially intelligent operations since there is no generally applicable solution.

A. Requires Monitoring

Similar to an engine, algorithms work, but a key must still be turned. To plan, create, and carry
out the marketing campaign, the marketer is still essential. They provide the artificial intelligence
that is necessary for learning in the first place with new data. According to academics, one of the
biggest obstacles to creating an Al that is more like humans is that this kind of supervised
learning does not mimic how people naturally learn.

B. Limited to Pre-fed task

Al can only do the tasks that have been assigned to it. While it often succeeds in doing so rather
well, unlike a human person, it is unable to make split-second choices. For instance, when a
disastrous event occurs, a skilled marketer will change or stop any planned message. So that as



Artificial Intelligence

people, we may have empathy and sympathy for the victims and their families. But because a
computer cannot feel, if it is not tightly controlled, it may get a company into problems in a
crisis.

C. Maintenance and Cost

Like any new technology, there could be a substantial initial investment as well as continuous
upkeep and repair needs. Your Al software must undergo regular updates in order to stay up with
the changing business environment. Your company must thoroughly assess the return on
investment before using any Al technology.

D. Lacks Creativity

Let's examine this from a marketing perspective. Creativity and innovative concepts are essential
to successful marketing because they help marketers keep one step ahead of the competition.
Machines and artificial intelligence, on the other hand, are limited by a lack of creativity.
Humans, in general, have the ability to think and feel, which ultimately influences their decision-
making about creativity. Although AI aids in finding picture kinds that, for example, have a
greater likelihood of a customer clicking on them, it lacks originality and creativity.
Consequently, a computer cannot compete with human brains in terms of originality.

E. Absence of Privacy, Safety, and Ethics

Regarding safety, ethics, or privacy, there is no consensus. The bounds of Al use cases still need
further thought and judgement. Given the current constraints, Al safety is crucial, and prompt
action is required. The majority of Al detractors also voice ethical concerns about its use, not just
in terms of how it undermines the idea of privacy but also from a philosophical one. One of the
often debated topics is whether or not robots should be granted human rights if they are capable
of doing all activities that humans are capable of, essentially making them equal to humans. If
so, how would you characterise the rights of these robots? There are no conclusive solutions to
such circumstances as of now. Given the recent advent of Al, the study of Al philosophy is still
in its early stages.

F. Adversarial Attacks

Unlike humans, artificial intelligence is incapable of adapting to changes in a variety of
situations. If the tape is merely put on the wrong side of the road, an autonomous car might veer
into the wrong lane and crash. This will lead to someone missing the tape or failing to even react
to it. Although autonomous cars are far safer in certain situations, they don't provide confidence
in situations like these, which is a cause for worry. This deficiency highlights unresolved security
issues by highlighting its inadequacies. While sometimes "tricking" these data models may be
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amusing and harmless (such as confusing a toaster for a banana), in dire situations (such as
defence aims), it might risk lives.

G. Access to Data

Prediction or decision models need data to be successfully trained. As many have said, data has
replaced oil as one of the most in-demand commodities today. It is now a new kind of money.
Large business entities now control vast amounts of data. It is unfair to the tiny firms that have
recently joined the Al development race since these companies have an inherent edge. If nothing
is done about it, it will further erode the balance of power between major businesses and startups.

H. Bias

It's pretty unsettling how biases may permeate data-modeling procedures (which underpin Al),
not to mention the need to take into account the authors' implicit (or explicit) preconceptions.
The nuances of biassed Al go well beyond merely contaminated data. Bias may evade detection
at numerous points throughout the deep learning process, and presently, our normal design
processes are ill-suited to do so.

I. Computing Time

Even though technical development has been accelerating recently, we still have to work around
certain hardware constraints like restricted compute resources (for RAM and GPU cycles). Given
the expenses associated with creating such specialised and exact gear, existing businesses once
again have a major edge.

In the past, technological revolutions have facilitated the entry of new actors and their innovative
ideas. The businesses that make up what is today known as big tech (Amazon, Google,
Facebook, Apple, and others) began in precisely this manner. The influence they have had on
society is evident, even if we are only just starting to understand the implications of their
immense power. It is only reasonable to assume that enabling fresh businesses and ideas to
flourish from a new generation would provide favourable results.

The divide between those in power and those who don't may become worse as Al develops. It
may also widen the gap between those people who have Al and the unlucky ones who don't. The
future may have people with Al vs humans without, as opposed to humans versus Al. Ironically,
although it could be the most obvious effect of Al growth, I don't believe it will be the most
important. The philosophical ramifications of Al, in my opinion, are the most significant.
Although the thought of such technology forcing us to reevaluate the most fundamental
principles of our existence is intimidating, I believe that this experience will be completely
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humbling. Hopefully, it will result in shocking revelations whose effects go beyond just certain
people and businesses.

The availability of data is one of the key obstacles to the implementation of Al. Businesses
trying to benefit at scale from Al face difficulties since data is often fragmented, inconsistent,
and of low quality. To avoid this, you should have a well-defined plan in place from the
beginning for gathering the data your AI will need. The lack of technical people with the
requisite expertise and training to efficiently implement and manage Al technologies is another
major barrier to Al adoption. According to research, there is a shortage of experienced data
scientists as well as other specialised data workers proficient in machine learning, building
strong models, etc.

Another important factor in choosing Al technology is the price. Businesses that lack in-house
expertise or are unaccustomed to Al sometimes have to outsource, which presents problems with
cost and upkeep. Smart technologies may be costly due to their complexity, and you may also
pay additional fees for continuous maintenance and repairs. Additional costs may also include
the computational costs associated with building data models, etc.Software programmes must be
updated often in order to react to the changing business environment, and in the event of a
breakdown, there is a danger of losing critical code or data. This usually requires much effort and
money to restore. With Al, this risk is comparable to that of normal software development,
however. These dangers may be reduced if the system is well-designed and individuals
purchasing Al are aware of their needs and available solutions.



Artificial Intelligence

Questions for revision:
1. What is Artificial intelligence?
2. How Artificial intelligence works?
3. What are the different Artificial intelligence methods?
4. What are the steps follow in Artificial intelligence?
5. What is the Artificial intelligence life cycle?
6. What are the strategy which follow for the Artificial intelligence?
7. What are the application used for Artificial intelligence?
8.  What are the role of Artificial intelligence?
9. What is important of Artificial intelligence?
10. What are the different platforms for Artificial intelligence?
11. What is the contribution of Artificial intelligence in human world?

12. What is the Future scope of the Artificial intelligence?



	COVER
	CONTENTS
	CHAPTER 1
	CHAPTER 2
	CHAPTER 3
	CHAPTER 4
	CHAPTER 5
	CHAPTER 6
	CHAPTER 7
	CHAPTER 8
	CHAPTER 9
	CHAPTER 10
	CHAPTER 11
	CHAPTER 12
	CHAPTER 13
	CHAPTER 14

