/o
5 z
s £
s ///4, —




After completing this chapter, the

students will be able to:
Explain what artificial intelligence (Al) is.
Describe the eras of Al.
Explain the types and approaches of Al

Describe the applications of Al in health,
agriculture, business and education

List the factors that influenced the
advancement of Al in recent years.

Understand the relationship between the
human’s way of thinking and Al systems

Identify real-world Al applications, some
platforms, and tools.
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WiAstificialfianselligeneanis ¢omposed of two words Artificial

and Intelligence.

Artificial defines "man-made," and intelligence
defines "thinking power", or “the ability to learn and
solve problems” hence Artificial Intelligence means
"a man-made thinking power."

So, we can define Artificial Intelligence (Al) as the branch
of computer science by which we can create intelligent
machines which can behave like a human, think like
humans, and able to make decisions.

Intelligence, as we know, is the ability to acquire and
apply knowledge.

Knowledge is the information acquired through
experience.

Experience is the knowledge gained through exposure
(training). Summing the terms up, we get artificial
intelligence as the “copy of something natural



Cont...

Artificial Intelligence exists when a machine can have
human-based skills such as learning, reasoning, and
solving problems with Artificial Intelligence you do not
need to preprogram a machine to do some work,
despite that you can create a machine with programmed
algorithms which can work with own intelligence.

Intelligence is composed of:

Reasoning

Learning

Problem Solving
Perception

Linguistic Intelligence
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An Al system is composed of an agent
and its environment. An agent (e.g., human
or robot) is anything that can perceive its
environment through sensors and acts upon
that environment through effectors.

Machine perception is the ability to use input
from sensors (such as cameras, microphones,
sensors, etc.) to deduce aspects of the world.
e.g., Computer Vision.
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High-profile examples of Al include
autonomous vehicles (such as drones and
self-driving cars), medical diagnosis, creating
art (such as poetry), proving mathematical
theorems, playing games (such as Chess or
Go), search engines (such as Google search),
online assistants (such as Siri),



Machine Learning and Artificial Intelligence

Many times, students get confused between Machine
Learning and Artificial Intelligence (see figure 3.1), but

Machine learning, a fundamental concept of Al research since
the field’s inception, is the study of computer algorithms that
improve automatically through experience. The term machine
learning was introduced by Arthur Samuel in 1959. Neural
networks are biologically inspired networks that extract features
from the data in a hierarchical fashion.

The field of neural networks with several hidden layers is called
deep learning.

Artificial
Intelligsence

Machine
Learming




eed for Artificial Intelligence

To create expert systems that exhibit
intelligent behavior with the capability to
learn, demonstrate, explain and advice
its users.

Helping machines find solutions to
complex problems like humans do and
applying them as algorithms in a
computer-friendly manner.



Goals of Artificial Intelligence

Following are the main goals of Artificial
Intelligence:

Replicate human intelligence

Solve Knowledge-intensive tasks
An intelligent connection of perception and action
Building a machine which can perform tasks that
requires human intelligence such as:

® Proving a theorem

® Playing chess

® Plan some surgical operation

® Driving a car in traffic

Creating some system which can exhibit intelligent

behavior, learn new things by itself, demonstrate,
explain, and can advise to its user.
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Advantages of Artificial Intelligence

Following are some main advantages of Artificial
Intelligence:

® High Accuracy with fewer errors:
® High-Speed:

® High reliability:

® Useful for risky areas:

® Digital Assistant.:.

® Useful as a public utility:



Disadvantages of Artificial Intelligence

High Cost: The hardware and software requirement of Al is very costly
as it requires lots of maintenance to meet current world requirements.

Can't think out of the box: Even we are making smarter machines
with AI, but still they cannot work out of the box, as the robot will only
do that work for which they are trained, or programmed.

No feelings and emotions: Al machines can be an outstanding
performer, but still it does not have the feeling so it cannot make any
kind of emotional attachment with humans, and may sometime be
harmful for users if the proper care is not taken.

Increase dependence on machines: With the increment of
technology, people are getting more dependent on devices and hence
they are losing their mental capabilities.

No Original Creativity: As humans are so creative and can imagine
some new ideas but still Al machines cannot beat this power of human
intelligence and cannot be creative and imaginative.
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f Al

Stage 1 - Rule-Based Systems

The most common uses of Al today fit in this
bracket, covering everything from business software
(Robotic Process Automation) and domestic
appliances to aircraft autopilots.

Stage 2 - Context Awareness and Retention

Algorithms that develop information about the
specific domain they are being applied in. They are
trained on the knowledge and experience of the best
humans, and their knowledge base can be updated
as new situations and queries arise. Well, known
applications of this level are chatbots and
“roboadvisors”.
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Stage 3 - Domain-Specific Expertise

Going beyond the capability of humans, these systems build up
expertise in a specific context taking in massive volumes of
information which they can use for decision making. Successful use
cases have been seen in cancer diagnosis and the well-known

Google Deepmind’s AlphaGo. Currently, this type is limited to one
domain only would forget all it knows about that domain if you
started to teach it something else.

Stage 4 - Reasoning Machines

These algorithms have some ability to attribute mental states to
themselves and others

- they have a sense of beliefs, intentions, knowledge, and how their
own logic works. This means they could reason or negotiate with
humans and other machines. At the moment these algorithms are
still in development, however, commercial applications are expected
within the next few years.
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Stage 5 - Self Aware Systems / Artificial General Intelligence
(AGI)

These systems have human-like intelligence - the most commonly
portrayed Al in media - however, no such use is in evidence today. It is
the goal of many working in Al and some believe it could be realized
already from 2024.

Stage 6 - Artificial Superintelligence (ASI)

Al algorithms can outsmart even the most intelligent humans in every
domain. Logically it is difficult for humans to articulate what the
capabilities might be, yet we would hope examples would include
solving problems we have failed to so far, such as world hunger and
dangerous environmental change. Views vary as to when and

whether such a capability could even be possible, yet there a few
experts who claim it can be realized by 2029. Fiction has tackled this
idea for a long time, for example in the film Ex Machina or Terminator.
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Stage 7 - Singularity and Transcendence

This is the idea that development provided by ASI
(Stage 6) leads to a massive expansion in human
capability. Human augmentation could connect our
brains to each other and to a future successor of
the current internet, creating a “hive mind” that
shares ideas, solves problems collectively, and even
gives others access to our dreams as observers or
participants. Pushing this idea further, we might go
beyond the limits of the human body and connect to
other forms of intelligence on the planet - animals,
plants, weather systems, and the natural environment.
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es of Al

T
® Art¥1£)cia1 Intelligence can be divided into various
types, there are mainly two types of the main
categorization which are based on capabilities and
based on functionally of Al, as shown in figure 3.5.
Following is the flow diagram which explains the types

of Al Artificial Intelligence
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ased on Capabilities

Weak AI or Narrow Al:

® Narrow Al is a type of Al which is able to perform
a dedicated task with intelligence. The most
common and currently available Al is Narrow Al
in the world of Artificial Intelligence.

® Narrow Al cannot perform beyond its field or
limitations, as it is only trained for one specific
task. Hence it is also termed as weak Al. Narrow
Al can fail in unpredictable ways if it goes beyond
its limits.

® Apple Siri is a good example of Narrow Al, but it
operates with a limited pre-defined range of
functions.
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IBM's Watson supercomputer also comes under
Narrow Al, as it uses an Expert system
approach combined with Machine learning and
natural language processing.

® Some Examples of Narrow Al are Google
translate, playing chess, purchasing
suggestions on e-commerce sites, self-driving
cars, speech recognition, and image
recognition.
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General AI:

® General Al is a type of intelligence that could perform any
intellectual task with efficiency like a human.

® The idea behind the general Al to make such a system that could be
smarter and think like a human on its own.

® Currently, there is no such system exists which could come under
general Al and can perform any task as perfect as a human. It may
arrive within the next 20 or so years but it has challenges relating to
hardware, the energy consumption required in today’s powerful
machines, and the need to solve for catastrophic memory loss that
affects even the most advanced deep learning algorithms of today

® The worldwide researchers are now focused on developing machines
with General Al.

® As systems with general Al are still under research, and it will take
lots of effort and time to develop such systems.
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Super Al:

® Super Al is a level of Intelligence of Systems at which
machines could surpass human intelligence, and can
perform any task better than a human with cognitive
properties. This refers to aspects like general wisdom,
problem solving and creativity. It is an outcome of
general Al

® Some key characteristics of strong Al include
capability include the ability to think, to reason solve
the puzzle, make judgments, plan, learn, and
communicate on its own.

® Super Al is still a hypothetical concept of Artificial
Intelligence. The development of such systems in real
is still a world-changing task.
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Based on the functionality
Reactive Machines

® Purely reactive machines are the most basic
types of Artificial Intelligence.

® Such Al systems do not store memories or past
experiences for future actions.

® These machines only focus on current
scenarios and react on it as per possible best
action.

® IBM's Deep Blue system is an example of
reactive machines.

® Google's AlphaGo is also an example of
reactive machines.
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Limited Memory

® Limited memory machines can store past
experiences or some data for a short period of
time.

® These machines can use stored data for a
limited time period only.

® Self-driving cars are one of the best examples
of Limited Memory systems. These cars can
store the recent speed of nearby cars, the
distance of other cars, speed limits, and other
information to navigate the road.
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Theory of Mind

® Theory of Mind Al should understand human
emotions, people, beliefs, and be able to
interact socially like humans.

® This type of AI machines is still not developed,
but researchers are making lots of efforts and
improvement for developing such Al machines.
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Self-Awareness

® Self-awareness Al is the future of Artificial
Intelligence. These machines will be super
intelligent and will have their own
consciousness, sentiments, and self-awareness.

® These machines will be smarter than the
human mind.

® Selt-Awareness Al does not exist in reality still
and it is a hypothetical concept.



N

Inﬂuefnﬁers of arHﬁuaI mte}IAg[ence

owing influencers o are described
in this section:

Big data: Structured data versus
unstructured data

Advancements in computer processing speed
and new chip architectures

Cloud computing and APIs
The emergence of data science
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Cloud computing is a general term that describes the delivery of
on-demand services, usually through the internet, on a pay-per-
use basis. Companies worldwide offer their services to customers
over cloud platforms. These services might be data analysis, social
media, video storage, e-commerce, and Al capabilities that are
available through the internet and supported by cloud computing.

In general, application programming interfaces (APIs

enable software components to communicate with each other
easily. The use of APIs as a method for integration injects a level
of flexibility into the application lifecycle by making the task
easier to connect and interface with other applications or services.

Al APIs are usually delivered on an open cloud-based platform on
which developers can infuse Al capabilities into digital
applications, products, and operations by using one or more of the
available APIs.



/\/

Applications of Al

Al in agriculture

® Agriculture is an area that requires various resources, labor,
money, and time for the best result. Now a day's agriculture is
becoming digital, and Al is emerging in this field. Agriculture
is applying Al as agriculture robotics, solid and crop
monitoring, predictive analysis. Al in agriculture can be very
helpful for farmers.

Al in Healthcare

® In the last, five to ten years, Al becoming more advantageous
for the healthcare industry and going to have a significant
impact on this industry.

® Healthcare Industries are applying Al to make a better and
faster diagnosis than humans. Al can help doctors with
diagnoses and can inform when patients are worsening so
that medical help can reach the patient before hospitalization.
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Al in education

® Al can automate grading so that the tutor can have more time to
teach. Al chatbot can communicate with students as a teaching
assistant.

® Al in the future can be work as a personal virtual tutor for
students, which will be accessible easily at any time and any place.

Al in Finance and E-commerce

® Al and finance industries are the best matches for each other. The
finance industry is implementing automation, chatbot, adaptive
intelligence, algorithm trading, and machine learning into
financial processes.

® Al is providing a competitive edge to the e-commerce industry, and
it is becoming more demanding in the e-commerce business. Al is
helping shoppers to discover associated products with
recommended size, color, or even brand.



Social Networking

® Facebook - When you upload photos to Face
book, the service automatically highlights faces
and suggests friends tag.

Mobile Use

® Voice-to-Text - A standard feature on smart
phones today is voice-to-text. By pressing a
button or saying a particular phrase (“Ok
Google”, for example), you can start speaking
and your phone converts the audio into text



Online Shopping

® Search - Your Amazon searches (“ironing board”, “pizza stone”, “Android
charger”, etc.) quickly return a list of the most relevant products related
to your search

® Recommendations - You see recommendations for products you’'re
interested in as “customers who viewed this item also viewed” and
“customers who bought this item also bought”, as well as via
personalized recommendations on the home page, bottom of item pages,
and through email. Amazon uses artificial neural networks to generate
these product recommendations.

Al in Robotics:

® Artificial Intelligence has a remarkable role in Robotics. Usually, general
robots are programmed such that they can perform some repetitive
task, but with the help of Al, we can create intelligent robots which can
perform tasks with their own experiences without pre-programmed.

® Humanoid Robots are the best examples for Al in robotics,
recently the intelligent Humanoid robot named Erica and Sophia
has been developed which can talk and behave like humans.
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Al in Travel &Transport

® Al is becoming highly demanding for travel industries. Al is
capable of doing various travel related works such as from
making travel arrangements to suggesting the hotels, flights,
and best routes to the customers. Travel industries are using
Al-powered chatbots which can make human-like interaction
with customers for a better and fast response.

Al in Social Media
® Social Media sites such as Facebook, Twitter, and Snapchat
contain billions of user profiles, which need to be stored and
managed in a very efficient way. AI can organize and manage
massive amounts of data. Al can analyze lots of data to identify
the latest trends, hash tags, and requirements of different users.

Al in Data Security
The security of data is crucial for every company and cyber-attacks
are growing very rapidly in the digital world.
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