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, . t day lives js
The impact that Artificial Infelllgencg slsigfcc])ww%rk places in pra ctically all

Iready phenomenal. Al has made inrod e Kindl of mosic we
Saerggrsyoid at a personal level-it influences what we buy,

list can go on. Artificial
listen to, where we travel, what we read, what we watch...theli 9

' ork.
Intelligence has revolutionized the way we live and wi ovance and importance
Itis important that young learners understand the rele

. ; as per the prescribed CBSE
of Artificial Intelligence. This book has been V\;ZZQ; quirg o 21t century skills and

syllabus for Artificial Intelligence. It focuses on . ) 202
isyin keeping with the Gogernmenf of India’s New Education Policy (NEP)-2020 for
students.

The topics coveredin this bookinclude anin
its usage in o%r daily lives as well as in practically all sectors f(;f orL,M nfig%n;fgghtgg
benefits that mankind is accruing as a result of usage of Al, the fu N f
interaction and the understanding that Al is not a re,olac'emef'ﬂL b% arl) ;9); ?Irljs/o,gv fo)
human capabilities. Students will learn about the dgma/ns of Artificia T é}o gg cei,i
the impact that Al will have on achieving UN's Sustainable Develqpmenl gn /
how Al can help in making the world a better place. Students will also learn abou
smart cities, smart schools and smart homes and the gadgets and technologies
that make them “smart”.

It is important that students gain an awareness of the kinq of jops that w:/{ be
in demand in the coming years and what those jobs entail. It is not /usf technical
skills that will be required for future jobs but soft skills too will play an important rgle
for the future generations fo be successful in their chosen careers-both of which
have been discussed and covered.

. Start-ups play an important role in the economy of a country- they are
where novel innovations take place, they generate jobs, provide exciting learning
opportunities to the young and contribute towards making a healthier economy.
Case studies of successful start-ups in different industries have been included to
give students an idea of growth trajectory of these start-ups and what contributed
fo their success.

troduction to Artificial Intelligence,

As Al has now become integral to a large number of products and services,
many organisations are developing Al code of ethics. These are important as they
highlight the risks and benefits of Al-powered machines and gadgets and establish
guidelines for their responsible use and development. The Al code of ethics provides
stakeholders with guidance when faced with an efhical decision regarding the use
of artificial intelligence and it is important that students get to know and appreciate
ethical usage and development of Al as they will be the future users, creators and
developers of this technology.

Rajiv Sodhi
Poonam Sodhi



CBSE | DEPARTMENT OF SKILL EDUCATION

CURRIGULUM FOR CLASS VIl (INSPIRE MODULE)
OBJECTIVE OF THE MODULE
The objective of this module/cuyrr

i CIJ' | g S\ 77 . i " 2
and its application in our lives Umis to develop a readiness for understanding and appreciating Artificial Intelligence

This module/ curriculum focuses on:

e Helping learners e
P‘ g ] understand the world of Artificial Intelligence and its applications through games, activities and
multi-sensorial learning to become Al-Ready

« Introducing the learners to three domains of Al in an age appropriate manner.
. A”O\\”“’J the learners toc cons N & -\
= FeEs te construct meaning of Al through interactive participation 3 engaging hands-on activities

; : " LEARNING OUTCOMES

Learners will be able to

- ldentify and appreciate Artificial Intelligence and describe its applications in daily life.

+ Relate, apply and reflect on the Human-Machine Interactions.

« Identify and interact with the three domains of Al- Data, Computer Vision and Natural Language Processing.
+ Undergo assessment for analysing their progress towards acquired Al-Readiness skills.

+ Imagine, examine and reflect on the skills required for the futuristic opportunities.

» Unleash their imagination towards smart homes and build an interactive story around it.

+ Understand the impact of Artificial Intelligence on Sustainable Development Goals to develop responsible
citizenship.

e Research and develop awareness of skills required for jobs of the future.
« Describe the potential ethical considerations of Al.

e Gain awareness about Al bias and Al access.

« Develop effective communication and collaborative work skills.

i orpe Mrﬂv"w"";‘”‘”"" s Vb gain damppnct -'m-».a-ﬂ;;;n
IIT'WISEDISTRIBUTION

UNIT DURATION PERIODS
1. Excite 02 Hours 40 Mins 4 Periods
2. Relate 02 Hours 3 Periods
3. Purpose 02 Hours 3 Periods
4. Possibilities 02 Hours 3 Periods
5. Al Ethics 03 Hours 20 Mins 5 Periods

Total 12 Hours 18 Periods
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Session: Introduction to Al and setting uP the ¢

Ice Breaker Activity: Dream Smart Home Kljeaof \heir dream smart
Learners to design a rough layout of floor plan

home

Recommended Activity: The Al Game s based on different
The Al Game Learners to participate in

Al domains.

e Game 1: Rock, Paper and Scissors

based on Natural Lan

ision - CV)
* Game 3: Emoji Scavenger Hunt (based on Computer VIS

three ga

(based on data) .
guage processing -

(Paper pen/Online Quiz)

ivity: To write a letter
Recommended Activity o to write a letter 0 self-

| describe what they have learnt sO

Smart Schools and Smart

ome/ School/ City and write an
on in Google

ACTIVITY/SESSION ‘
ontext of the curriculum

To identify and appreciate Artificig
intelligence and describe its applicay)

daily life.

To relate, apply apd reflect on the Humg ‘
Machine Interactions. n

To identify and interact with the three
domains of Al: Data, Computer Visign and
Natural Language Processing.

To undergo an assessment for analysing
progress towards acquired Al-Readinegg
skills.

To imagine, examine and reflect on the skils
required for futuristic job opportunities

Learners’ to relatg to application of Artifigial
Intelligence in their daily lives.

To unleash their imagination towards
smart homes and build an interactive Story
around it.

To relate, apply and reflect on the Human-
Machine interactions.

Session: Introduction to UN Sustainable Development Goals

* Learners to answer questions on Sustainable Development Goals

To understand the impact of Artificial
Intelligence on Sustainable Development
Goals to develop responsible citizenship.

1. ) . ,
Game 2: Mystery Animal (
EXCITE a NLYP) y
Recommended Activity: Al Quiz
Writing a Letter to one’s future self Learner
keeping the future in context. They wil
far or what they would like to learn someday.
Video Session: To watch avideo
Introducing the concept of Smart Cities,
Homes.
2. Recommended Activity: To write an Interactive Story
RELATE Learners’ to draw a floor planof aH :
interactive story around it using the Story Speaker extensl
docs
3.
PURPOSE Recommended Activity: Go Goals Board Game
Session: Theme-based research and Case Studies
4 around their respective theme.

POSSIBILITIES

« Learners will listen to various case-studies of inspiring start-ups,
companies or communities where Al has been involved in real-life.

* Learners will be allotted a theme around which they need to search
for present Al trends and have to visualise the future of Al in and

Recommended Activity: Job Ad Creating activity

* Learners to create a job advertisement for a firm describing the nature
of job available and the skill-set required for it 10 years down the line.
They need to figure out how Al is going to transform the nature of jobs
and create the Ad accordingly.

To research and develop awareness of skills
required for jobs of the future.

To imagine, examine and reflect on the skills
required for the futuristic opportunities.

To develop effective communication and
collaborative work skills.

5.
AILETHICS

Video Session: Discussing about Al Ethics

Recommended Activity: Ethics Awareness

* Students play the role of major stakeholders and they have to decide
what is ethical and what is not for a given scenario.

_To understand and reflect on the ethical
Issues around Al.

Session: Al Bias and Al Access

* Discussing about the possible bias in data collection
* Discussing about the implications of Al technology

To gain awareness around Al bias and Al
access,

Recommended Activity: Balloon Debate

. Studgm; divide in teams of 3 and 2 teams are given the same theme
One team goes in affirmation to Al for their section while the ott v
one goes against it Sl

* ey ha‘-/e tocome up with thei 9] e ¢
oiNtsastow Al is s
a ul T he SC (‘[ety L y l'is b ne )C|r1|/

To let the students analyse the advantages
and disadvantages of Artificial Intelligence

4




In this chapter, you will
learn about:

. Meaning of Intelligence.

« Types of Intelligence.

Meaning of Artificial

Intelligence.

Definition of Artificial

Intelligence.

« Difference between
Human and Artificial
Intelligence.

+ Need for adopting
Artificial Intelligence
technology.

+ Advantages and
Disadvantages of

Artificial Intelligence.
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Introduction to
Artificial Intelligence

What Is Intelligence?

You might be regularly coming across the
word “Intelligent” and probably have a general
understanding of its meaning.

Intelligence is the ability to
from experience, 10 solve pro

adapt to new situations.
Human intelligence is the mental quality that

consists of the abilities tolearn from experience, t
adapt to new situations, understand and handle abstract concepts,

and use knowledge to manipulate one’s environment. (Britannica)

Reasoning, planning, thinking abstractly, comprehending complex
ideas, problem solving and learning from experience are 'all facets Qf
human intelligence. Adaptation involves making a change in oneselfin
order to cope more effectively with the environment. It can also mean
changing the environment or finding an entirely new environment.

In order to effectively adapt, an individual draws upon several
cognitive abilities such as perception, learning, memaory, reasoning,
and problem solving. Intelligence, hence is not a single ability but is
a combination of many abilities. There are widespread differences in
every individuals’ ability to reason, solve problems, and learn because
of which there are differences in their ability to cope with demanding

and challenging situations.

think, to learn
blems, and to

Types of Intelligence
Have you ever wondered why some
people are better at sports, others better at
mathematics, while some others better at
painting, reading, or playing an instrument?
In the year 1983, Howard Gardner, a
neuropsychologist proposed the existence
of different types of intelligence. In his book
“Frames of Mind" he postulated the Multiple S
Intelligences Theory and said that people do not have just one kind
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different areas. Some people may be very g e
music or communication. Different people use
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INTERPERSONAL

journalist, teacher, lawyer

)

politician, counsellor, salesperson

T R o T T A S o e,
Ll PRIV =N

(_ ExiSTENTIAL )

philosopher, theorist

athlete, firefighter, actor

(GICALNATHEATICAL
engineer, programmer, accountant

Logical-Mathematical Intelligence
Logical-Mathematical intelligence refers to the

¢ ability to analyse problems rationally, identify logical or Lfg'gzgr::;‘:rmat'ca' Intelligence
g numerical patterns, perform mathematical operations ¢ Reason scientifically
R easily, think conceptually and reason well. People ¢ Identify relationships
B having logical mathematical are able to look for ¢ Enjoy testing theories
| patterns and relationships between objects, classify ¢ Like completing puzzles

objects, solve puzzles and perform mental math. ¢ Excel at calculating numbers

They use critical thinking to solve problems and are ¢ Solve problems el

, _ , ' ¢ Analyze abstract ideas

able to propose innovative and logical solutions. They ¢ Perform operations at a rapid rate
, ask questions, propose hypotheses, experiment, and
j reach conclusions scientifically,

Career choices amongst those with high Logical-Mathematical Intelligence include becoming

; scientists, mathematicians, engineers, accountants and programmers

Linguistic Intelligence

Linguistic Intelligence refers o the ability to learn
languages easily and use language effectiy

10




through writing. They enj ;

Sri T JOy creati iti i : A : ; s
telling jokes and stories and learnivr?gwrlwrg:::/1 glga’nvg:}:ggezongs' et ol e el
Career choices amon with Fi ' | |
e ~gst those with high Linguistic Intelligence include becoming editors, lyricists

’ S, public speakers and teachers. o :

Spatial Intelligence
objsezfstlzgrﬂti::‘?eigifaﬁ;; fn;hre lability to visualize with the mind's eye i.e. to be able to visualise
Zavigation. Itis the ability to think ig :fé;r?j?;f;:rsr:(.):gd manipulate them, to solve spatial problems of
mozei}f(i)cpelftaio?wzvggszgogg Sziijl intelligence can perceive the visual world accurately and perform
ption, are able to recognize and manipulate patterns, are good at

atial reasoni i =
Sﬁ_” ah ing, me'ntal Imagery and artistic and graphic T o Ve Y Yy
b Aoy L1 o Y e L g 1 8
skills, and have a high awareness of their surrounding Y/i;,?&f'i'uvblj?,yf"l‘ﬁ'
environments. They have a good sense of direction and are ¢ ifvi‘l 2
VAR

also good at solving puzzles, interpreting pictures, graphs
and char.ts, reading maps, solving mazes and playing
construction games.

Career choices amongst those with high Spatial
Intelligence include becoming engineers, surgeons,
painters, scientists, architects, pilots, sailors, chess players

and artists.

Musical Intelligence
Musical Intelligence refers to the ability to discern pitch, rhythm, beats and tone. People with strong
playing musical instruments, are able to

Musical Intelligence have an aptitude for learning and
ble to express ideas and feelings through

recognize and create musical tones and rhythms and are a
sound and music. They can easily learn songs and can identify the different instruments playing in a

song. They are drawn to sound and enjoy singing and dancing. They have a good sense of rhythm
and can easily detect incorrect pitches or if instruments are out-of-tune.
Career choices amongst those with high Musical T

Intelligence include becoming musicians, COMPOSErs,
band directors, music critics, music conductors, sound

engineers, recording engineers and audiologists.

:
; |
i
1

Beethoven, one cf the greatest music
composers, wrote his best pieces of music
after going deaf. He said that he imagined
the notes of every single instrument in the

orchestra in his head.

Bodily-Kinesthetic Intelligence
“the ability to solve problems or

. Howard Gardner has defined Bodily-Kinesthetic Intelligence as,
ucts using the body or parts. It is the intelligence of strength, endurance, flexibility, balance,

reale prod
: vement, expression, and body language.”

11
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People with strong Bodily-Kinesthetic Intelligence are
able to use the whole body to express ideas and feelings.
They are good at body movement, performing actions, aﬁd
physical control as well as excellent hand-eye Coordinatfon
and dexterity. They remember by doing rather than seeing
or hearing. They enjoy creating things with their hands. They
have a good sense of timing and have very good control of
automatic and voluntary movements, so they can use their
body in a competent way to solve different problems. They

are good at dancing, acting, imitating gestures and playing
sports.

TH e WEER

Career choices amongst those with high Bodily-Kinesthetic Intelligence include becoming danc

ers,
professional athletes, builders, acrobats and sculptors.

Interpersonal Intelligence

Interpersonal Intelligence refers to the ability to
understand and interact effectively with others. People with
strong Interpersonal Intelligence are sensitive to the moods,
temperaments and feelings of others and easily empathize
with others. They communicate well, work effectively in

W teams, help others and are good at managing relationships.
. They can look at situations from the perspective of different

people and adapt accordingly. They are social and tend to
; make a lot of friends.

Career choices amongst those with high Interpersonal Intelligence include becoming politicians,
teachers, therapists, diplomats, salespeople and negotiators.

Intrapersonal Intelligence

Intrapersonal Intelligence refers to the ability to explore one’s inner world ..e., to be introspective
; and use that information about one’s thoughts and feelings to guide decisions and actions. It is

the ability to understand oneself. As People with strong Intrapersonal Intelligence are aware of their
wishes, feelings, moods and expectations, they use that e -

/( information to intelligently manage their lives. They are {- :
aware of their strengths and weaknesses, They are good | ‘
at communicating and making better decisions under |
stressful situations as compared to those who do not

possess a high level of intrapersonal intelligence. They set
goals for themselves and focus on achieving them,

Career choices amongst those with high Intrapersonal
Intelligence include becoming writers, thera
leaders, guidance counsellors and philosop

pists, spiritual
hers.

12
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nature. People with
5 S Sthng Nat Gilies
Si uralist i
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Bg i t“ the world of plants and anilon for it. They
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exists in the natu:glevrvnc;ngh: ydchan identify the varizrt:: ?r?; i —
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curiosity to investigate thei pecial sensitivity toward i
4 eir envi s the environment. The
enjoy outdoor activities like C;\:foinmer?t and are inspired and like being in contact Wz't:]\a:]vaetig a%:r:l
environment. ping, hiking, gardening and participating in activities to preser've ch;
Career choices amo
ngst those with hi .
i i gh Naturalist Intelli i i - :
botanists, conservationists, naturalists, geologists and agriégl(tagrci:setsmcmde ol sy R

Existential Intelligence

§x¢stent|al lntelligehce refers to the ability to understand
aq tcontergplate ph!losophical topics relating to mankind's
ex|s er‘xce. epple Wlth’ strong Existential Intelligence focus
on philosophical questions such as origin of mankind, what

constitutes consciousness, meaning of life and man's purpose
on earth. They reflect on their existence and think about the meaning of life, why we are born, why we

die, what could happen after death and what is consciousness. They have the ability to use collective

values and intuition to understand others and the world around them.
h high Existential Intelligence include becoming philosophers,

Career choices amongst those wit
counsellors, theologists and life coaches.

f 2 machine or computer that enables it to

Artificial Infelligence
thinking by machines. Al-enabled

Artificial intelligence (Al) is defined as the intelligence O
imitate or mimic human capabilities. It is the simulation of human
machines mimic the way humans learn and solve complex problems.

makes it possible for machines to learn from experience, adjust to new
uild machines and

Artificial intelligence (Al) 1
nuts and perform human-like tasks. The core idea of Artificial intelligence is to b
ming computational tasks that would otherwise require human-

. e .t
“at are capable ot perior

telli ence-Definition |
s coined by John McCarthy, an American
tificial Intelligence at a

. P ,"_“:::,,.,:rjce \“v_'rab
1956. He

Artificial In
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ering of making intelligent
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Various organisat
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Al refers to the ability of machine

solving and decision-making.
ways that far exceed | ;

on poOwWer, inte .
oductivity.

gand computati :
ble connectivity and enhance P

problem
intelligence, Al has evolved in

made in data collection, processin
to take over a variety of tasks, ena

World Economic Forum '
Al) is the software endl

Artificial intelligence (
impact can already be seen in homes, businesse .
king warehouses and carng:
s facing society, but also presents Cha"enge's?

robots, it will soon be driving cars, stoc

the promise of solving some of the most pressin (s o
|

such as inscrutable “black box’ algorithms, unet f data a”dlggtfe::": dlgblg‘srslacemem.

rapid advances in machine learning (ML) increas d Scae i ow: nZuIt?m acrosg g

aspects of daily life, and as the technology itself € , Mult-Stakeholgg

collaboration is required to optimize accountabilit |

trust.
Euro
integrated visi
Al 'is not a well-define

term for techniques associa
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g for the young and elderly, |t h0| k.
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pean Artificial Intelligence (AD leader
on | | 1
d technology and no universally agreed definition exists. Itis rather a covey ‘?1
ted with data analysis and pattern recognition. Alis notanew technology,
ts, sectors and individual businesses are more

elopment, SO that the range of

having existed since the 1950s. While some marke
advanced than others, Al is still at a relatively early stage of dev
plications, have ample margins left for further

potential applications, and the quality of most existing ap

development and improvement.
Encyclopedia Britannica
Artificial intelligence (Al), the ability of a digital computer or computer-controlled robot to perfom
tasks commonly associated with intelligent beings. The term is frequently applied to the project of -
developing systems endowed with the intellectual processes characteristic of humans, such as the
ability to reason, discover meaning, generalize, Of learn from past experience.

tween Human Infelligence and Artificial Intelligence

Human intelligence is created by nature-God's gift—it is innate. Artificial Intelligence On the othef
hand is a man-made intelligence. Artificial intelligence as compared to humans is better al certaln

types of tasks that require simple rules and calculations. On the other hand, humans are Dettéf al

other types of tasks such as those that require thinking, creativity, and critical thinking.
. Humans can perform multiple tasks simultaneously, while computers genera

performing Oné task well.
 Human brains contain a large number of interconnected neurons. Artificial Intelligence
lex algorithms to process information.

don't have these and instead rely on comp

i

Difference be

ly excel al

ystemﬁ
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+ Humans can adapt
Pt1o changes easily because of which people are able to learn and become

good at various tasks. Artifiai e

2R Change‘:_mc'al Intelligence systems need a lot of training and take much longer

Humans use the brain’ .

Intelligence-based Sran?s memory, computing power and ability to think, whereas Artificial

R N ¥S emg depend on data and instructions that are fed into the system.

fr iy Artpif icic;?sli ta”!lmned amount of information in a given time period, having limited

) s elligence systems on th

information in a very short time. y e other hand, can process huge amount of

Artificial Intelli

o e car? l%?nce systems can complete certain tasks faster and more accurately than

il ”1 ey are also better at understanding complex patterns or structures.

s Zte li@;g relies .on natural cognitive abilities such as intuition, creativity, empathy,
, etc. Artificial Intelligence on the other hand, relies mostly on data processing power

and rule-based programming.

« Humans may tend to be subjective whereas Artificial Intelligence systems are objective.
« Humans are social belr}gg and have self-awareness and are sensitive to others' feelings. They
are much better at social interactions as compared to Artificial Intelligence systems.

« Humans are versatile and can quickly adapt to changes. Artificial Intelligence systems on the
other hand, need data and training to adapt to changes and take much longer.

Given below is a table of differences between Atrtificial intelligence and Human intelligence:
Human Intelligence Vs Artificial Intelligence

HUMAN INTELLIGENCE

ARTIFICIAL INTELLIGENCE

Possess innate intelligent

Created by human intelligence

Human brain is analogous

Artificial Intelligence is digital

Good at multitasking

Good at excelling in one task. Can't multitask

that well

Process information through interconnected
neurons in the brain

Use complex algorithms to process
information

Adapt easily to changes

Take much longer to adjust to changes

Use their brain’s memory, computing power
and ability to think along with other cognitive

Depend only on data and instructions fed to

them to solve problems

skills, to solve problems

Can process limited information in a given time

Can process large amount of information
much faster in a shorter time period

period [ ——

Below average social skills

Good social skills -
Use many skills to make decisions and solve

Only use logic to solve problems

problems

Objective

May be subjective

Process information faster

Process information slower

Learn from past mistakes

Can't learn on their own from past mistakes

but learn from data fed and training

Can handle a lot more data than humans

| Can handle limited amount of data
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ce TeChﬂO'ogy
s some of which are:

‘ , :, efe e telligen
Need for Adopting Artificial intellig o
n
Artificial infelligence technology offers sever al be

* Al adds Intelligence to existing products. o oved Wi integration of Al technolo
Many products that are already in use, are ‘mprommendations. It makes use of Al

example: Netflix offers users personalizgd movlf::amcular user and matChgs it with the

Learning and Data to study the watch history © Another example is Siri- Apple’s Perg

ooy in movies.
preferences of others who have similar taste in Al Apple products.
assistant, which was added as a feature to the e

o

(&

3,
2

Ony

* Al automates repetitive learning. - tasks with acoUracy an d without any fatigue

Al performs high-volume, computeriz el ericaising
i essful round o .
Al systems get smarter with each succ .
‘ with humans, Al systemg
As the data processing happens much faster with Al than becg

: ood option for aiding data.
experts much faster than humans, making them a very d P g data re'ated

decision-making. .
In @ number of different applications, Al systems are cap S’gn’flcarmy

outperforming humans. ssing like h
For many applications, in a number of cases, computers are processing like humang Dt

much faster speeds and with much more processing power than the human brain can Produce
This is why, Al technology has become so important.

*« Al gets the most out of data. .
Data is a very valuable asset for any business. It empowers one to make informed decisiong.

Al algorithms when applied to data, help in identifying trends and extracting insights from
omplex data sets. Analysis obtained from Al is far more detailed and relevant than would be

-
possible otherwise.

Advantages of Artificial Infelligence
Some of the main advantages of Artificial Intelligence are:

Perform repetitive and tedious jobs: Many repetitive and tedious jobs can be carried out by
Artificial intelligence, thereby enabling people to have time to focus on other tasks.

24x7 availability: Unlike humans, Al systems can work 24x7 continually without any break.

High accuracy and speed along with less errors: With proper programming, Al systems are
prone to less errors and have g high level of speed and accuracy.
ith

high accuracy.

Usetul for risky areas: Al machines can be deployed in places which are risky for humans suc
as defusing a bomb, exploring the ocean floor, etc,




al and lacks ey ‘. !

Digital Assistants fo, busin otions—which enables more accurate decision-making. -
i R Y 5 e e . £ s
nswer questions posed by theifzﬁs. Many bgsunesses use Al-powered chatbots or voice bots to-

Usage in day-to-day Jife. " 'ents on their websites, reducing the need for human intervention:

Al based. Al is being USed. i € applications that we use on our mobile phones and websites are

exploration, e-commerce, tr4 practlcéuy all fields, be it education, medicine, entertainment, space

+ ransportation, aviation, finance, agriculture and many others. ' v

Ground-breaking re
sea
research. Many latest inno'\-/c? and innovations: Al has enabled a number of ground-breaking
ations have been possible because of usage of Al tools.

Disadvantages of Artificiql Intelligence

While Artificial Intellige
gence offers several advantages, it has certain disadvantages too. Some of the

disadvantages of Al are:

High Implementation Cost:
einfenaneEErdrEds | C())si. The hardwgre and software required for Al is very costly. It requires
stay updated in order to be current and meet the latest requirements.

Lack of creativity: T :

oOUEREEY, Unlz:e :5 Al machlnes‘ carlw only do the tasks for which they have been trained or

With the continuing e maris, Al can tlthlnk out of the box. Increase dependency on machines:
g increase in availability of devices and technology powered by Al, people are

getting more dependent on them and there is a danger of humans becoming lazy.

Causing Une i ; . ‘
e Somegjob 'OZ"SI;’°y1fn6nt. While Al will be creating many jobs, artificial intelligence may also result
s. The need for human interference is decreasing with the usage of Al-enabled

machines.
Requirement for large amount of data: Effectiveness of Al is dependent on the quantity and

quality of its data. In the absence of proper data, the results given by Al will not be accurate.

Lack understanding of Ethics: It is difficult to incorporate ethics and morality in Al.

Lack of em0tior7§: Al lacks emotions and cannot make any kind of emotional attachment with
humans. The ability to bond with people, which is crucial for team management, cannot be

replicated by machines.

Application of Artificial Intelligence in Daily Life

Artificial intelligence has a wide range of applications in our daily lives. It has enabled us to simplify
our lives by saving us time, money and effort. Some examples of artificial intelligence that we generally
come across in our daily lives but may not be aware that [ ‘

they are driven by Al are as under:

Facial Recognition

Many of the devices that we use such as mobile phones,
laptops and computers use facial recognition techniques
by using face filters to detect apd identify before unlocking,

in order to provide secure access.

= o =T aa \ N
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Google Maps el
Travelling to a new place is no longer confusing

: s the
map app and type in our destination. The app 'Sr;r?:lare. i
and shortest route as well as where the traffic j&

Google Mane
uses Al. oilei g »48
social media, YouTube, etc,, g Use
ide customized recommendation

p's algorithm

Recommendation System
Several platforms such as e-commerc

the recommendation system to get user

to users to increase engagement. This is an Al ap

e, entertainment websites,
data and accordingly
plication.

prov

_______________

1
( Increased j Increased
"\\ sales loyalty J

Autocorrect ol oy

When typing a document, there are inbuilt auto- s o o wmxx o 4 e

correcting tools for correcting spellings and grammatical

k mistakes. Artificially intelligent algorithms detect incorrect
language usage and make appropriate recommendations

Protect Document....

for change. ) Gvetnn

|

| Online Interaction with banks and online- clumisioors
payments e

Artificial Intelligence is used by banks to facilitate
customers by enabling them to make online payments
and completing other banking tasks online instead of
them having to physically go to banks to deposit cheques,
withdraw cash and perform many other bank related tasks.

The automatic emails we get from banks if we make an
| ordinary transaction, is an example of Al being at work. Al

keeps an eye on our account and tries to alert us if it
suspects any potential fraud.

Spam Filters




smart Home Devices
Most of the smart home
gadggts we purchase uyse
artificial intelligence to learn our
hab.its and automatically change
settings as per our preferences
For example: There are smari
thermostats that change the
temperature-dependent on our
preferenches, smart lights which .
change the colour and intensi i \ ' ' 7 ‘ 7
e ot e s = ep o S SRS B

social Media

Al customizes what we see on our social media accounts
Sgch as on Facebook, Twitter, Instagram, etc. Al also makes
friends’ recommendations and recognizes and filters out

fake news.

|. Multiple Choice Questions

1. Differencesineach individual's ability t
differences in their ability to:

ionsisdueto

i)
CJ
=]
]

o cope with demanding and challenging situat

(] (b) solve problems

(] (d) allthe above
ostulated the theory of:

] (b) General Intelligence

| (d) Fluid Intelligence
likely to be sensitive to the moods.

(a) reason

(c) learn
2. Howard Gardner. 3 neuropsychologist p

(a) Multiple Intelligences

(c) Emotional Intelligence
3. Persons having a high level of which intelligence are

temperaments and feelings of others:
(a) Spatial Intelligence (] (b) Linguistic Intelligence
] (d) Intrapersonal Intelligence

Uy

(c) Interpersonal Intelligence
4. Personshavinga high level of whichintelligence are likely tobe good atusing language effectively
and having good communication skills:
D (b) Linguistic Intelligence E:J
]

(a) Spatial Intelligence
(c) Musical Intelligence ] (d) Intrapersonal Intelligence

al Intelligence

Introductionto Artifici

s
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5. Who coined the term “Artificial Intelligence™
(a) Marvin Minsky
(c) Allen Newell

(b) Jirgen Schmidhub
(d) John McCarthy

6. Artificial lntelligence systems rely on _'____,____.._...————-————"""”'to proccfss mermatiOn.
(a) neurons (b) complex algorithms

oo

i

i (c) humans [j:] (d) intuition
7. Artificial Intelligence is:
(a) analogous (] (b)digital

-

|

(c) good at multi-tasking L (d) good atadapting easily to changes
. Trueor False

1. Different people use different combination of intelligences.

(a) True (b) False
2. Artificialintelligence aims to develop intelligent machines.
(a) True (b) False
3. People having a high level of Spatial Intelligence are likely to be good at reading social cyeg,
(a) True (b) False
4. Humanintelligenceisinnate.
(a) True (b) False
: 5. Artificial Intelligence systems are versatile and can quickly adapt to changes.
(@) True (b) False
¢ 6. Artificial Intelligence systems lack understanding of ethics.
! (a) True (b) False

Ill. Answerthe following questions:

What is Intelligence?

What are the differenttypesofintelligences as proposed by Howard Gardner? Explain thembriefly
Who coined the term “Artificial Intelligence™?

Give any four differences between human and artificial intelligence.

. Name any three benefits that artificial intelligence technology offers.

Briefly explain any three applications of Artificial Intelligence that we use in our daily lives.

ACTIV] Y41

Type out a small document in "Microsoft Word" while deliberately making somé Spe“'“gl,ig‘
grammatical mistakes. Observe whether the inbuilt auto-correcting tool corrects your spell
and grammatical mistakes.

e e ——— a1t AVARY J




us are special. You must be
t how you would like your
ldyoulikeaspecialplayroom

for yourself——where you may place board games.
have a table tennis table or else have a library
containing a collection of books of all your favourite
authors? If you are fond of gardening. you may be
wanting a garden whereyou would planttheflowers
of your choice. If you had to design your home. what
would your home look like? What are the smart

gadgets and luxuries thatyou would include.

Our homes for all of
having thoughts abou
dreamhometo be. Wou

L8

deas and draw a floor plan of

put down your i
that you think would make your home “smart’”.

your dream home. Include any gadgets and devices

Artificial Intelligence
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L. Mult’ipleChciceOuestions
1) 2(a) 3() 4() 5(d) 6(b) 7(b)
Il. TrueorFalge
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'. |n this chapter, you will

[earn about:

« Beginning of the study of |
Artificial Intelligence

« A Timeline of Important
Developments in
Artificial Intelligence

« Artificial Intelligence
from 1900 to 1950

« Artificial Intelligence in
1950's

« The Golden Years — Early
Enthusiasm (1956-1974)

« The First Al Winter (1974-
1980)

« Artificial Intelligence in
1980's

« The Second Al Winter
(1987-1993)

+ The Emergence of
Intelligent Agents (1993-
2011)

+ Big Data, Advanced
Machine Learning (Year
2012 till date)

+ Al Today

i o i e

—

_:T“:r

History of
Artificial Intelligence

Beginning of the Study of Artificial Intelligence

The concept of Artificial Intelligence is not new and can be traced
back to ancient times where there were myths and stories of artificial
beings endowed with intelligence or consciousness. These ancient
cultures imagined futuristic technologies and there have been many
references in mythology about automation and self-moving machines
- mechanical men, which is the modern-day equivalent of robots. The
giant bronze automaton (robot) “Talos" is a popular example. Talos
was made to protect the Greek city of Europa from the attacks of
pirates and invaders. He circled the island’s shores three times daily.

Many stories exist in the Ramayana, Mahabharata, and other epics
that mention automation and mechanised men. In Hindu myths,
automatons were made by the engineer god Vishwakarma. Pushpak
Vimana was the magical flying craft mentioned in Hindu mythology.
Another tale describes the automated and robotic soldiers designed
and crafted after Buddha's death by the King Ajatasatru, to protect
Buddha’s bodily remains. The King used automatons to guard. These
automatons were called as the bhuta vahana yantra (spirit movement
machines) in the form of humanoid and animals.

[lustrated 3D image of the Pushpak Viman

Over the centuries, humans have had the idea of human-like objects

with a mind of their own. Atrtificial Intelligence can be considered to be
inspired from the robots and automations of earlier eras.

23
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- the concept of artificial Intelligence wherein theY g m_mu to the concept of INCorporating :ccmw: o ] Vo 98559
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personal Robot
WABOT-2

e,
First Intelligent
- Humanoid Robot:
WABOT-1

Raobot Kismet Creation of
Humanaid Robot

---- Introductionof T awm i
tion of Sophia

Initiation of
Zmamamm,mmﬁ
Driverless vap,

i AIBO (Al-powered -
z Launch robotic dog) by %
of Roomba Sony ¥ ,
floor
vacuuming Invention of
rabot Furby: first pet
toy robot
A
e 4
o« :

First Chatbot: --
Eliza by Joseph
Weizenbaum
. | O}
First robot ? - First industrial L |BM Deep Blue:
Gakutensoku , Creation of robot “Unimate” : first computer
sl by yapan Atanasoft-Berry by George Devo " Y’ Creation of ALLCE. (Artiicial 10 beat a world
; f % Linguistic Internet Computer chess
Q\._ \Wl. champion

“Computer {(ABC).

\ il
i - - “Machine Learning"
term coined by .
Arthur Samuel (B

Checkers-playing
computer program
by Arthur Samuel

1I|;
..Cmmamé_ouama 3
| byJohn McCarthy G,

[

“Artificial Intefligence’
term coined DY
John McCarthy




Artificial Intelligence from 1900 f0 1950

Year 1921 ,
Karel Capek, a Czech playwright, released his

(English translation). His play explored the concep

“robots " This was the first known reference to the wO

tion play "HOSSUm'S Universa| R

ience fic e
sCi made artificial people whom he

t of factory-
rd “robot.

Year 1927 ' d Maria. Thi
- otic girl called Maria. This ropg,

The science fiction film titled “Metropolis fedtureq[avrvoat;the first on-screen depiction gf at:C 9
physically looked just like her human counterpart. This filt : gy

TR NN
T Y S Vi L R '/p
Y. o "y, ) Y )

Year 1929 .

Makoto Nishimura, a Japanese professor created
“Gakutensoku”, the first robot to be built in Japan. The gis-
robot could move his head and hands as well as change
his facial expressions.

Year 1939
John Vincent Atanasoff and Clifford Berry created “Atanasoff—Berlry Comp
weighed 700-pounds. It could solve 29 simultaneaus linear equations.

uter” (ABC) This C(';)mhi'.;”Ur

Year 1949 .

Edmund Berkeley in his book, “Giant Brains: Or Machines That Think” mentioned
the memorable phrase “a machine, therefore, can think." Berkeley wrote, “These
machines are similar to what a brain would be if it were made of hardware and
wire instead of flesh and nerves. It is, therefore, natural to call these machines
mechanical brains. Also, since their powers are like those of a giant, we may call
them giant brains.”

Artificial Intelligence in 1950’s

Year 1950

Alan Turing, a British mathematician, explored the mathematical possibility of artificial intelligence.
He said that if humans use available information, along with reason in order to solve problems and
make decisions — then why can't machines also do the same thing?

Turing wrote a paper titled, "Computing Machinery and Intelligence” on the topic of Artifici
Intelligence, in which he proposed the idea of “The Imitation Game.” This proposal later became the
“Turing Test.” The Turing Test is a game to determine whether a machine can demonstrate human
intelligence. It is a three-person game in which a computer uses written communication to try to fool @
human interrogator into thinking that it is another person. If the computer can engage in a conversation
with a human without being detected as a machine, it has demonstrated human intelligence.

The Turing Test:

26 In this test, one person, player A, plays the role of an interrogator. The human interrogator (playe’ A

Artificial Intelligence -VIII




solated from the othe

ses written questions rt;v;?as:ieés. The interrogator
a diffqrent room. Of B and C, one isar;]d C who are in
other Is @ computer. The interrogator isuman and the
one of the players is the computer. The aware of that
petween all players is via a keyboérd aCSHVer sation
The ob!'ective is for the interrogator to detg a screen.
player is the computer on the basis of qul:am;rle which
their. IeSpens=s: ,If the computer succeeds ifw I"()fgfaliar\:;}(3
the interrogator into thinking its responses were generated by a human, it passes the Turing test

However, N0 com uter till
P date has passed the Turing test but of late some have come close to it

Ay

vear 1950

claude Shannon, “the father of information theory,
published a paper titled “Programming a Com ?thy
for Playing Chess.” It was a first article to discus: theer'
development of a chess-playing computer program. The
article describes how a machine or computer coulld be
made to play a reasonable game of chess. In recognition
of Shannon's numerous contributions to the field of
information theory, an award has been instituted called the
Claude E. Shannon Award. It is the highest honour in the

field of information theory.

Sel].phote by Dr. B. Laskew (right)

Year 1952

Arthur Samuel, a computer scien eckers playing computer program.

tist, developed a ch

Year 1956

The term “Artificial Intelligence” was coined by John McCarthy who presented his definition
of Artificial Intelligence at a conference on the campus of Dartmouth College, USA in the year 1956.

McCarthy defined Artificial Intelligence as “the science - :

and engineering of making intelligent machines.” This
conference, led by John McCarthy, defined the scope and
goals of Al. The Dartmouth Collegé conference was the
beginning of Al research. John McCarthy together with

Alan Turing, Marvin Minsky, Allen Newell, and Herbert §
A. Simon, aré considered to bé the “founding fathers” of & ,_.-sszhn Kcmm

Artificial Intelligence.

—

Early Enthusiasm (1956-1974)
of Al. Al became an established body

n the sphere
ons. Storageé capabilities of computers increased,
27

The Golden Years =
During this period, rapid advances were mac?ie i.
of scientific research, along with industrial applicatl
and they also became faster and cheaper.
-
al Intelligence

7;__—/// History of Artifici
T A e



30T
petss

and researchers. The success of A

: scientists ar= == Edinburgh, and
Advancements were made in Al programmmsﬂﬁy gtanford, University o . - am. v

: arsiti as
to the important research universities such
Mellon receiving grants of millions of dollars.

wgp" for artificial
mains a popular

Year 1958

JOhﬂ r\qCCJ!Ih\/ d[\\/o|opod th@ prog
intelligence research. LISP still continue
D!QQTJHNNMQ IJHQUJQO

ramming language
5 to be used and re

Year 1959 | 1d of
Arthur Samuel, an American pioneer In th'e field o
bined the term “machine learning”. He defined mac

computer gaming and artificial intelligenCe
hine learning as a “Field of study that e

s

C ] . . o ed_”
computers the ability to learn without being explicitly programm
Year 1961

The American inventor George Devo, designed the | o)

first industrial robot. It was called “Unimate.” Unimate was i
installed on an assembly line for the first time at a General o i
Motors die casting plant in Trenton, New Jersey. It was |t 4
employed in such tasks as welding parts to the car body
and transporting die castings - tasks that were dangerous
for humans. Unimate revolutionized manufacturing all over
the world.

Year 1966

ELIZA, the first chatbot (an interactive chat-based computer program) was created at the MIT
Artificial Intelligence Laboratory by Joseph Weizenbaum ELIZA operates by recognizing key woras
or phrases from the input to reproduce a response using those keywords from pre-programmed
responses. For example: If a person says, "My sister is a good artist ” ELIZA would pick up the wore
‘sister’ and respond by asking an open-ended question such as ‘Tell me more about your family. Ths

created an iIlusiqn of understanding, and the person would feel that he was having an interaction win
a real human being, even though the process was a mechanized one

i f. |
Year 1968 udveﬁ,?,fé’:ffd"’&}ﬁﬁmﬁon‘
2001: A Space Odyssey is a science fiction film produced arid

directed by Stanley Kubrick. HAL (Heuristically Programmed ALgorithmi
ic

computer) is an artificial intelligence computer tha controls the
of the spacecraft and interacts with the ship’ Systems

human. A malfunction causes HALs interacti e It were
This movie led to a debate over the risks createq by negative.”

“ e d@\/@l
: — - S i . ClOPpMe t O
D TV | OIS I h > = o Y "o ! | CNT ( f
UDef intell g ] and the [JOTCHILJ' of A| as a tnre,t t . e




year 1972

The first intelligent humanoi

: : anoid robot ,
Waseda University. | was developed in Ja
<ystern, a vision S;Stetn:\lzs gamed WABOT-1. It consisted of a I?rﬁg-:ctnf[?cj
to communicate with a, e a Gonver sation system. The WABOT-1 was able
Rt dieciong t;z)etrrslgrcl) t;n Japanese. It was also able to measure
ects usi e

and eyes, and an artificial mouth,J s using external receptors, artificial ears

The WABOT-1 walked with hi i

' : is artificial lower limbs and i

and transport objects with artificial hands that used tactile-svev:io?: S

The First Al Winter (1974-1980)

The duration
- e the?gtv\f/vae:? ;974—1980 was.known as The First Al Winter. This refers t
educed interest in Al research. Computer scientists had to deal with

shortage of funding from the key funding organizations for research.

o the time period
a severe

Year 1977

The film “Star Wars” was released. The film features

C_QPO, a humanoid robot who is designed as a protocol
droid and is “fluent in more than seven million forms of

communication.”

Artificial Intelligence in 1980’s

In the 1980s, Al research picked up pace again owing to increased funding and algorithmic tools.
Governments as well as industrial establishments started funding Al research once again with billions
of dollars. “Deep learning” techniques which allowed computers to learn using experience became
popular. Al Expert system that emulates the decision-making ability of a human expert was designed.

Year 1980
da University. The WABOT-2 was the first

WABOT-2 was built at Wase
milestonein developinga “personal robot”. Playing a keyboard instrumentwas
for the WABOT-2 to accomplish, since an activity
like intelligence and

setup as an intelligent task
such as playing a keyboard instrument requires human-

dexterity.
WABOT-2was definedasa “specialist rob
can converse with 2 person, read a norma
play tunes of average difficulty on an electronic orga
e he listens to the person

capable of accompanying a person whil

ot”. The robot musician WABOT-2
| musical score with its eye, and
n. The WABOT-2 is also
singing.

Year 1980 N o
erence of the American Association of Artificial

The first national conf EHE
Intelligence took place at Stanford University, USA.

- -
-
P
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Year 1984 o Es released. The =
The film “Electric Dreams”, directed by Steve o orart computer called
film is about 4 young man who buys a state-of- ions and begins t(? Furn
‘Edgar” The computer develops thoughts and emoti hoour. This artiﬂcual_!y
its affections toward the man’s attractive female neig selves in a romantic
intelligent computer and his human owner find them

rivalry over the man’s female neighbour.

Year 1986 .
In October of 1986, Mercedes-Benz initiated a res

o c
for European traffic with highest efficiency and gnprf s
mobility — by seeking ways cars can avoid accidents

ication
Prototype named Vision Information Technology App"cgg' ard computers relied on autg
and steering without any input from the driver. The on-bo

kes if they sensed g ¢offic:
processing technology to analyse the road ahead and apply the bra y Collisigp =
Y Murigy

arch project named "Prometheyg» podl
edented safety) that exploreq the futugra’.j
their own. Mercedes eNgineer brgq
(VITA) capable of braking, accelerautl.[t?
Matic imlang_

another object was imminent. -
i ndeswehr Univer
The vision-guided Mercedes-Benz robotic van, designed at the Bu sit

: ithout traffic.
Munich, Germany, achieved a speed of 59.6 miles per hour on streets wit

The Second Al Winter (1987-1993) o
During the first half of 1980's, many companies made unr ealistic claims like: “It is NOW possipg
program human knowledge and experience into a computer... Artificial njtelllgence hlas finally Com
Of age.” The researchers, however, were aware of the limitations and worried that the ,npreased hy
around Al, may lead to disappointment. The fear of the researchers was proved to be right. The CoS
of the Al-specific equipment outweighed the promised returns. Expert systems proved tog EXpensiy;

to maintain.
The period between 1987 to 1993 is known as the second Al winter. During this period, governmert
and investors either stopped or drastically reduced funding for Al research because of fear of lackg

returns.

The Emergence of Intelligent Agents (1993-2011)

Artificial intelligence researchers began to create and utilize sophisticated mathematica
approaches at a greater rate than they had before. The processing power of computers increased
More collaboration started taking place between Al and other academic fields such as engineering
Operational research, and mathematics which led to enhancements and the accomplishment
measurable and verifiable results. Researchers became more focused on finding solutions to specif
problems rather than anything and everything. Al started to be used successfully in the technolody
industry. Artificial Intelligence also started to become data driven. It started gaining recognition asé

more serious “scientific” discipline.

Year 1995
A.L.I.C.E. which stands for Artificial Linguistic Internet Com ' chel
ut Dr RiC
i Puter Entity, was created by ol

Wallace. ALICE was inspired by ELIZA. The website st exists in the same state it was launch
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- and users can chat with the ALICE chatbot anytime they want. ALICE chatbot relies on more pre-

configured templates to handle her interactions and has a limited learning capacity. ALICE uses a
pond.

series Of rules that match user input against patterns to help her determine how to res

e

vear 1997

‘Deep Blue,” IBM's chess-playing supercomputer
pecame the first system to win a chess game anci
match against Gary Kasparov—the reigning world chess
champion. Deep Blue's victory is considered a defining
moment in the history of artificial intelligence and has been
the subject of several books and films.

Year 1998

Dave Hampton and Caleb Chung invented “Furby", the first “pet” electronic
robotic toy for children. It resembles a hamster or owl-like creature. It was
first revealed at the 1998 American International Toy Fair by American toy

manufacturer Tiger Electronics.

Year 1999
Sony introduced AIBO (Artificial Intelligence Robot), an Al-powered robotic

dog designed to be an “intelligent and trainable robot companion.” In the year
1999, AIBO could respond to more than a hundred voice commands such as,
it could walk, bark, whine, growl, wag its tail, play with a ball, etc.

Year 2000

s

The robot “Kismet” that could recognize and simulate emotions with its face was developed at the'
Massachusetts Institute of Technology (MIT) by Professor Cynthia Breazeal. Kismet was structured

like 2 human face with eyes, lips, eyelids, and eyebrows.

Year 2000

Honda created a humanoid robot called ASIMO (Advanced Step in Innovative
Mobility). The Japanese word “Asi” also stands for ‘leg’ and ‘Mo’ for ‘mobility”.

Year 2001
The film “Al: Artificial Intelligence” directed by Steven Spielberg was

released. The movie is set in a futuristic society and tells the story of David, a
childlike android (advanced humanoid child) uniquely programmed with the
ability to love. The tagline of the movie said: “David is 11 years old. He weighs
60 pounds. He is 4 feet, 6 inches tall. He has brown hair. His love is real. But

he is not.”

Year 2002

iRobot launched the Roomba floor vacuuming robot. The Roomba is an
autonomous robotic vacuum cleaner. It had a set of sensors that enable the
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etect the pre
foomba g Ravigate the floor area of a home. These S€“50”'_5 C(zjlg\?v:the stairs)p.) Sence q
dirty SPOts on the floor, and steep drops (so as 10 avoid faling

Year 2004

NVASAS  robotie exploration rovers  “Spirit” and
ODDD”U””Y" Navigated the planet Mars' surface without
human Intervention, The mission of rover was to study the
chemical ang Physical composition of the surface of Mars
al varioug locations in order to help determine whether
water had ever existed on the planet and to search for
Other signg that the planet might have supported some
form of life. Spirit ang Opportunity each found evidence
?Df Past wet conditions that possibly could have supported
microbial life.

Year 2006
Several big companies such as Twitter, Facebook, and
Netflix starteq using Al

Year 2009

Google's secretly started a self-driving car project on one
Premise—which was to build an autonomous vehicle by
the year 2020. It was called “Project Chauffeur”. It passed
Nevada's self-driving test in the year 2014

Year 2010

Microsoft's “Kinect for Xbox 360" was launched. It was the first
gaming device with the capability to track human body movements
using a 3D camera and infrared detection.

Year 2011 e _
IBM created a natural language question answering computer called “Watson” which defeated i

former jeopardy champions, Ken Jennings, and Brad Rutter, in a television quiz show in America
Watson is a computer running software called Deep QA. "Watson” can understand questions posed
in natural language and answer them. Watson was named after IBM's founder Thomas J. Watson

ZT=7 Watson is an efficient analytical engine that pulls many sources of data
together in real-time, discovers an insight, and deciphers a degree of confidence.

Year 2011 ]
Apple released its virtual assistant called “Siri* on i0S Operating systems. Siri uses 2 nal ﬁf

language user interface to infer, observe, answer, and recommend things to its human user.
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pig Data, Advanced Machine Learning (Year 2012 fill date)

 year 2012

Google launched its intelligent Personal assistant ¢

implemented as an aspect of the Google Sear i
ch

a user performs on the device such as re applic

more relevant information to the user in th

Year 2014

Microsoft and Amazon developed and released their respective
virtual personal assistants—Microsoft's "Cortana” and /-\mmon's
“Alexa” respectively. Cortana uses the Bing search engin_e to
perform tasks. Alexa can perform many tasks such as internet
searches, order products, play music, creale calendar events as
well as several other tasks. Alexa makes use of machine learning
and artificial intelligence to perform these tasks.

Year 2016

“Sophia” is a social humanoid robot created by the
company Hanson Robotics in the year 2016. Sophia’s
likeness to an actual human being is what distinguishes
her from other humanoids, along with her ability to see,
make facial expressions, and communicate through Al.
Sophia can imitate human gestures and facial expressions
and is able to answer certain questions and make simple
conversations on predefined topics. Sophia gets visual
information on her surroundings using computer vision
algorithms and can follow faces, maintain eye contact, and
also recognize individuals.

alled "Google Now". Google Now was
ation. It recognized repeated actions that

peated appointments, search queries, etc. and displayed
e form of “cards”,

In the year 2017, Sophia was conferred citizenship by Saudi Arabia and became the first robot to
get citizenship of any country.

Year 2016

Google released “Google Home”. Google Home is a Wi-Fi connected smart
speaker with multiple integrated microphones. It uses Al to act as a “personal
agsistant” to help users remember tasks, create appointments, give users direct
access to their music and other audio and search for information by giving
voice commands.

Year 2018 |
Google developed BERT (Bidirectional Encoder Representations from Transformers) BERT is a

©eural network-based technique for natural language processing (NLP) pre-training. In simple words,

SERT is Al language model that Google applies to search results.

O
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Year 2022

Scientistg successfully used Al in
many healthcare areas that included
reducing Sepsis  deaths, predicting
Cardiac events, detecting breast cancer,
lung  cancer osteoporosis, heart
disease, bladder cancer, fractures,
tQ enable Pathology and to monitor
diabetic retinopathy and Parkinson's.

Al Today

Al has been Improving process
efficiency, decreasing manual labour
and errors, and extracting insights from
big data. The impact of Al can already

be seen in applications that people use every day—be it in transport, healthcare‘, education, f
law, and many other areas. There has been a tremendous increase in com_putf’:ltlonal POwer
extending the Al revolution and impacting businesses and academic organizations all over t

2 Y EXERCISES!

I. Multiple Choice Questions

1. Who is known as the Father of Artificial Intelligence?

(a) John McCarthy ()
(c) Fisher Ada I:]
2. Name ofthefirstAlprogramming languageis:
(@) C ()
(c) FORTRAN ]

3. LISPwas created by:
(2) Allen Newell and Herbert Simon ()

(c) AlanTuring (]
4. Who proposed the idea of “The Imitatjon Game™?
(a) Joseph Weizenbaum )

(c) AlanTuring L]

5. The term “machine learning” was coined by

(@) AlanTuring L)

(c) Dave Hampton L]

6. The firstintelligent humanoid robot wasg developedin J

(a) Sophia ]
(c) WABOT-1 0
34

(b) AlanTuring
(d) Allen Newell

(b) LISP
(d) BASIC

(b) Marvin Minsky
(d) John McCarthy

(b) Paul Baron
(d) JohnMcCarthy

(b) Arthur Samuel
(d) George Devo

(b) Watson
(d) ELIZA

apan and was named:

: Artificial Intelligence -VIII

ok e R L S S R s L

-3

:
he Wmd

!



7. AnAl winterrefers to a period of:
- {a) increased fundi ;
fb) i fUn:fng andreduced interest in artificial intelligence research.
e e s Udn Ingandmcreasedinterestinartificialintelligenceresearch.
unding and reduced interest in artificial intelligence research.
(d) none of the above.

!
[
)
]

8. Intheyear1986, i
efficie):m:yand u:prfechZrCh project named Prometheus (Program for European traffic with highest
& a5 ifated by ented safety) that explored the ways cars can avoid accidents on their own

(a) Mercedes-Benz () (b) Audi
(c) Toyota (] (d)Tesla

9. The.chegs-playmg supercomputer that became the first system to win a chess game and match
against Gary Kasparov - the reigning world chess champion was called:

(a) WABOT-2 (] (b) Deep Blue
(c) Watson () (d) Kismet

10. Two former jeoPardy champions, Ken Jennings and Brad Rutter were defeated by IBM's natural
language question answering computer called:

(a) ASIMO () (b) Watson
(c) Wabot-1 (] (d) Sophia

True or False
1. Sophiaisthe firstrobot to get citizenship of any country.

00 00

UU

(a) True (b) False
2. “Watson”isIBM’s humanoid robot.
(a) True (b) False

3. Xbox was the first gaming device with the capability to track human body movements using a 3D

cameraandinfrared detection.

(a) True (b) False
4. Google's secret self-driving car project was called Project Chauffeur.
(a) True (b) False
5. NASA's robotic exploration rovers “Spirit” and “Opportunity” navigated the planet Mars’ surface
without human intervention.
(a) True (b) False
6. “Roomba” was the first chatbot created at the MIT Artificial Intelligence Laboratory by Joseph
Weizenbaum.
(a) True (b) False
7 Thefirstindustrial robot designed by George Devo was called “Unimate.”
(a) True (b) False

“Alexa” and Apple’s “Siri” are both virtual assistants.

8. Amazon’'s
(b) False

(@) True

History of Artificial Intelligence
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; ; ry.”
% Claude Shannon is known as “the father of information theory

(8) True (b) False _

i nstrate humanintey;

10. The Turing Test is a game to determine whether amachine can demo e“'gence‘
(a) True (b) False

. Answer the Following Questions

1. AlanTuring wrote a paperon the topic of Artificial Intelligence in W:_'ch het;;r?:oi::::hf 'de:' of*T
Imitation Game.'Whatdidthissubsequenﬂyleadwand whatwas Juring Tying P ore’

) . g - M 7
- Whocoined theterm “Artificial Intelligence™? How did he define Artificial Intelligence?

- How did “Unimate™—the first industrial robot, revolutionize manufacturing all over the worlg.

2
3
4
5
6
7.
8
%

- What are “Spirit” and “Opportunity” robotic rovers known for?
10.

- When was the first chatbot created? What is it called?
- Whatis the meaning of the term “Al Winter”?

- How was WABOT-2 different from WABOT-1?

What caused the Second Al Winter (1987-1993)?

- Whatis “Deep Blue"? Why is it famous?

Name and briefly write two features each of any two virtual personal assistants.

Divide the class into smaller groups. Let each group trace the evolution of Artificial Intelligence
during a decade (a period of ten years) allotted to them starting from the year 1950 till date.

Each group representative can present their research findings to the class highlighting the
advancements in Al during the decade for which they did the research.

WERS®

al

I. Multiple Choice Questions
1@ 2(b) 3.(d) 4@ 5(0) 6@ 7.() 8.(a)
Il. TrueorFalse
1@  2.() 3.() 4 5@) 60 7.()
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[ n this chapter, you will

[earn about:

« What does Human-
Machine Interaction
Mean?

« How does Human-
Machine Interaction
Work?

« Types of Interfaces

« Types of Human-Machine
Interaction

+ Advantages of Human-
Machine Interface

« Future Outlook

Challenges
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Human-Machine
Interaction

What Does Human-Machine Interaction Mean?

Human-machine interaction is described as the interaction and
communication between human users and machines via a human-
machine interface. Earlier, the interaction used to be just traditional
machines in industries, but since a long time now, the interaction also
relates to computers, digital systems or devices for the Internet of

Things (loT).

How Does Human-Machine Interaction Work?

In order for proper communication to take place between humans
and machines, interfaces are required. User interfaces are the places
where or actions by which the user engages with the machine.

Human-Machine Interface (HMI) is the principal point of contact

between the human and a machine or process. It is very important to
ment the interface as it can have a critical

properly select and imple
all efficiency of the machine. Poor HMI can

impact on the use and over
result in poor or unsafe system performance.

Human-Machine [ .
Interface

Machine

Human User

A simple example of interface is the steering wheel of a car. When
you turn the steering wheel of the car, an action is triggered. Similarly,
when you press a light or a fan switch, an action is triggered. This is
an example of a human directly controlling a device. Other examples
of directly controlling the device include typing in text, touch screen,

mouse, voice or gestures.
The systems can also automati
For example: lights in a room auto

cally identify what the human wants.
matically switch on when someone

enters.

In the case of automation, machin
and as such, human-machine interactions become human-computer

interactions. However, the nature of human-machine interaction is not
changed, as the computer in this case is a part of the machine and

part of the machine-to-human interface.

es are controlled by computers,
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rming important tasks in industrieg as wq
0 :

e . S
be op rtual reality (VR) Olasseg,

are perf
Technologies and cormputer syslems a’:er; to
daily lives. Sensors and interfaces allow the

: ures or vi
M oice, Qesture‘
achinpsg can be controllied by touch, voiC

Types of Interfaces

Intertaces are of two types: "
. ok el
. Human-to~machine interfaces: These fl!" )
Machines {(sending commands 1o machin 1 devices used by machines o com S
* Machine-to-human interfaces: These are outpt

' - Unigq,
w their commands are getti, Cafy
With humans (enable humans to get updales as 1o ho 9 pro

ssny

ut devices used by humans to comm. :
pe g. keyboard, mouse, touch screen,

©Q display screens, audio systems. ve and efficient operation,
Both types of interfaces are responsible for effective a

Types of Human-Machine Interaction

. ns used to be the maj
In earlier days, switches, levers, steering wheels and butto main Meang

of
controlling machines.

w

ith the invention of the keyboard and mouse, text could be
Nputted as a command in order to give instructions to the
computer system. The mouse was a means of graphic control. It

enabled users to click on fields selected by them and activate
them.

The touch screen now enab|

€S users to use their fingers to perform actions
directly on the device.

We can enlarge whatever we see on
the screen by Spreading two fingers.
This is called a multi-touch input. This
was the beginning of gesture control.
9.78

1:14:22
Ol Many body wearables haye sensors thg
B display information 1o t

he user,
o S |
5 Artificial Intelligence -VIIi S
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: Voice control digital assistants such
Home and Cortana carry out the coma
USers.

Gesture control enables i
enab!ipg a system to be rgivl?tr;?we%eséfes[:m the air for
switching on a television by making a e‘ \ or example:
Gesture control has a number of adva r?tas ure in the air.
screens. Users don't have to touch the d%eV?CZVZ; Ct’ouch
can

issue cgmmands from a distance. Gesture co i
alternative to voice control. netis an

s Siri, Alexa, Google
mands issued by the

Chatbots “work™ in custom i :
or spoken information. They re?lysaetrj\t,clacn?aiggllg|1v: e
from customers and keep on learning. The moyre Lequest
understand and the better they respond theC ailbots
they come .to communication that resen%bles e
a conve.rsat.lon between two humans. If more
information is available to the chatbots, they can
respond in @ more specific way and give more
appropriate replies.

Today's chatbots ability to communicate with
people is improving at a rapid pace, owing to
artificial intelligence.

Augmented, Virtual and Mixed Reality are
technologies that can also be an interface between
humans and machines. Virtual, augmented and
mixed reality are not only used for games, but also
in practically all fields today. Example: healthcare, manufacturing.

Advantages of Human-Machine Inferface
Human-Machine Interface offers several advantages. Some of them are:

e User-Friendliness: Human-Machine Interfaces have the ability to control any system or device
effectively. HMI increases the comfort level and happiness of people when used for relaxation
and for entertainment. In industries, with a single HMI, one will be able to interact with various

machines or devices within the industrial set-up from the same location.

Human-Machine Interaction
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Higher Productivity: HMI systems help in increasing production. Thpugh mostat‘af t::)i é:zbeqs i
performed using this technology can be performed by human beings, manual p S
usually take longer and are less effective. L Lo A
Hic;ho..r Worker Satistaction. HMIs have been found lo impfove employees satlsfgctton nan
indl,lstw as HMIs allow the employees to interact directly with the machine from an interface.

Reduced Cosl of Hardware: Hurman-Machine interface enables reducing the cost of equipment
such as that of consoles, panels, cables, elc.

L

Flexibility of Operation Control: HMI enables customization of interface based on specnfnc needs
or preferences. HMI's can track, monitor and support different systems. While a single worker
can't operate multiple machines simi itaneously, he can simultaneously operate several scrgens.
This way, tracking information for different processes becomes easier. It also becomes easier to
control operations because a worker can execute multiple tasks at the same time.

Enhance data saving and recording: HMIs can slore raw data for many years and the data
15 easily accessible. Human-Machine Interface systems provide quick and efficient data
accessibility,

Improved Efficiency and Higher Output: Human-Machine Interfaces improve efficiency in
vanous production processes which lead to higher output.
Data Translation: HMI's translate the industrial control system data into readable and visual
representations. An operator is able to see the graphical representation of the system and also
control them

For businesses o improve production, they need to incorporate advanced technology in processes
involved in industrial production. Human-Machine Interface is one such technology. HMI helps
businesses to enable their employees to perform tasks with the help of automation tools to increase
efficiency. It also reduces labour costs as well as risk of human errors. With the competitive need for

optimisation and rapid technological advancements, the implementation of HMI's in various industries
is rapidly increasing.

Future Outlook

Machines will continue to adapt more and more to human requirements and habits. Virtual reality,
augmented reality and mixed reality will allow the machines to be remotely controlled as a result of
which humans will be able 1o expand their realm of experience and field of action. Machines will
become smarter with the aid of artificial intelligence. With technological advancements, machines will

be able 10 process more and more data in a shorter time, so the ability of machines to “think” on their
own will increase.

In future, more and more data from different sensors will be combined to ¢

apture and control
complex processes as well. Tt

1ere will be fewer input devices in future than are present today, such as
remole controliers, computer keyboards or ON/OFF switches. |f computer systems, devices and

machines keep on learning and obtain access to more data, they will also become more and more
like humans. They will be able to perform some of the tasks of sensory organs. A camera will allow
them to see, a microphone will let them hear, and clothing fitted with sensors will convey touch. So,
machines will be able to analyse what is going on around them with the aid of sensors which will
enable new forms of interaction between the human and the machines. Companies have already

Artificial Intelligence -Vl
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gtanted working 1o replicate the human senses with the aid
of sensors, so for example: In near futyre “A gas sensor will
pe able to 'smell. The mobile phone with a gas sensor will
pe able to “smell” particular foods being cooked in the
vicinity. The digital assistant may then recommend visiting
the close by restaurant that may be offering the favourite

snack of the human.

As machines keep on getting better at interpreting
signals, fully autonomous cars will become common. With

human needs becoming more identifiable and accurate

robots may be used for caring for people.

Challenges

The more cqmplex the contribution made by machines is, the more important it is to have clear,
proper and efﬂc:gnt communication between the machine and the human users. The technology
behind the machine must clearly understand the command as it is meant. If it doesn't, then there's
the risk of misunderstandings — and the system won't work as it should.

Machines are highly dependent on sensors to be controlled or to respond automatically. So,
development of interfaces and sensors need to be done with meticulous precision and very good
measures need to be implemented for data protection so that hackers don’t manage to get access
to it. It is also important that operating a machine should not become too complex or require too
much familiarization. Smooth communication between human and machine also needs the shortest
possible response time between command and action, otherwise the interaction will not be perceived

by the human user as being natural.

27 EXERCISES

I. Multiple Choice Questions

1. HMI stands for:

() Human-Machine Interaction

(b) Human-Machine Interface

(c) Human-Machine Industry (d) Human-Machine Implementation
2. Interface is a method for:
(@) Gettinginformaticn from a user. B (b) Givinginformationtoauser. ()
(c) Neitheranorb - (d) Bothaandb (]
3. Improper selection of interface can resultin:
(a) Poor system performance ] (b) Unsafe system performance ]
(c) Impaired efficiency of the machine ] (d) Allthe above ]
4. Anexample of a humanindirectly controlling adeviceis:
(a) Pressingalight switchto openthe light C
— )
(b) Autonomous car e
(c) Steering the wheel of acar whiledriving ]
d) Typingin atextusing ake /board LJ “
Human-Machine Interaction
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S. Anexample of an output device is:

(a) Monitor e (b) Joy stick BE
(c) Mouse (]  (d) Touchscreen i

Il. Trueor False

1. Human-Machine Interaction is limited to traditional machines in industries and doesn't include

computers.
(@) True (b) False
2. Human-Machine Interface (HMl) is the principal point of contact between the human and a machine
or process.
() True (b) False
3. Output devices are used by humans to communicate with machines.
(@) True (b) False
4. Manybodywearableshave sensorsthatautomatically collect data, analyse and displayinformation
to the user.
(@) True (b) False
5. HMl has many advantages but it can't helpinimproving industrial production for businesses.
(a) True (b) False

lll. Answerthe Following Questions:
1. What does Human-Machine Interaction mean?
2. Whatis aninterface? Explain the two types of interfaces giving two examples of each.
3. How do gesture control devices work? What advantage do they offer overtouch screen?
4, Listthree advantages that Human-Machine Interface offers.
5. What advancements will be made in machinesin the foreseeable future?
6. What are the challenges that human-machine interaction may face in future?

A\ G5 | E\‘/ﬁ | \l/

|}

Adebate maybe organised in class onthe topic.” Will machines become smarter than humans.”

I. Multiple Choice Questions

1.(b) 2.(d) 3.(d) 4.(b) 5.()
II. TrueorFalse

1. (b) 2.(d) 3.(b) 4.(a) 5.(b)
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the three domains of
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What is Data Science?

Applications of Data
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Domains of Artificial
Intelligence and their
Applications

The three main domains of Artificial Intelligence include:
1. Data Science

2. Computer Vision
3. Natural Language Processing

Al Domains

Natural Language
L Data Scuenoeq [ComputerWs'on] [ Processing ]

These three domains, while being distinct from each other, together,
constitute the concept of Artificial Intelligence.

How Are The Three Domains of Artificial Intelligence
Interrelated To Each Other?

Take three different strands of colour and work
them into a braid. As an analogy—the first strand is
the Data Science, the second strand is the Computer
Vision strand and the third strand is the Natural
Language Processing Strand. Just like the different
parts of a machine work together towards moving
the machine smoothly, similarly, the domains of Al
help the Al to function smoothly. Together all these
three strands constitute the concept called Artificial
Intelligence.

What is Data?

In order to make machines Atrtificially Intelligent, training has to be
given to them. Machines are fed with data. Data is a collection of
raw facts, such as numbers, words, observations, measurements,
symbols, or even pictures that are collected as a source of information.
Data is the key for helping Al systems learn effectively. It is the most
important part of all Data Analytics and Artificial Intelligence. If we
don't have any data, we will not have anything for reference or analysis
and will not be able to train Al models.
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Importance of Data in Artificial Intelligence?

This training of the Al systems is done by feeding them data. If data fed tcl)t Sﬂlvemn;ﬁ::ssug tr;)ot,
proper, the outcome given by the machine will also not be proper and the resu 7

What is GIGO? GARBAGE GARBAGE
IN ouT

Aoz
(Garbage In, Garbage Out) \

The quality of information coming
out cannot be better than the quality
of information that went in.

Data Sources

Where should one obtain data from? Data is everywhere. Newspaper, websites, journals, online,
everything is made up of data only. Data in general can be collected from various sources which
could be — data from databases, data in excel sheets, etc. It is important to make sure that data is
taken only from reliable sources so that it is correct and authentic.

Some important ways to collect data are via:
* Surveys

* Web Scrapping
* Cameras

* Observations

« Sensors

APl (Application Program Interface)

Completeness = ) f Iﬁl\ \\\ Accessibility

Are all the records complete? \ | L{‘E{ , Can the data be easily accessed?
e R e e T S ) e naidin <) NI A

Quality Connectivity )

Can the different datasets
be jeined togeine

Are all the records correct?

Quantity
Is the amount of data sufficient?

L validity )
is the data valid?

IR . -
. Data Science

Data science is essentially obtaining anything of value out of data. It can be defined as obtaining
insights and information out of data. Data Science focuses on analysing the past or current data and
predicting the future outcomes with the objective of making informed decisions. |

This domain of Artificial Intelligence deals with hu

. : ' ge volumes of data in order to find unseen pattems
44 and derive meaningful information for better decisi '

on-making. 1
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- some Applications of Data Science

- Manufacturing

Data provides manufactures with valuable insights for speeding up execution time, increasing
profit, reducing costs, minimizing risk, etc.

Data science is being used in the manufacturing industry for several reasons such as:

prediction of faults and preventive maintenance: Prediction of faults and preventive
maintenance is a technique to predict when an in-service machine will fail so that maintenance can be
planned in advance. It helps in reducing down-time and minimizes maintenance costs. It also helps
in finding causes for equipment malfunctions.

|

Forecasting sales: Forecasting sales involves taking the historical A
sales data of a given product and using data analysis to estimate future —
demand. Having an estimate of how many products will be sold permits
better planning—in terms of allocation of resources, profit estimations,
guantities to be produced, cash flow required, etc.

t’J A
U / Reducing energy costs: Energy consumption patterns can be
[' / understood using data science. This enables data analysts to look at gaps

: and identify areas where energy consumption can be reduced and costings
j j & ) optimised,

Product design and development: Data science is
being widely applied in product design and development.
Data science algorithms and methods are used to collect
and analyse data on various parameters to design
the products so that they meet customers' needs and

expectations.

Price optimization: Data analysts analyse data of order history, customer behaviour, inventory,
etc. to put things into perspective and determine the right prices for specific products.

Healthcare

Data Science in Healthcare

Predictive Analysis : g [ Virtual Assistance

EAN
v ~

N Genetics & Genomics

—ry
(O]
.

L Drug Discovery { :—:_: Data Management ( W/ Image Analysis
. S | =5 =
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Some uses of data science in healthcare industry include:

Drug discovery: Many pharmaceutical and biotgch
companies are using data science to drive innovation
in drug discovery. Data scientists use traditional drug
discovery research and add the ability to extract knowledge
from the data. Data analytics can help in reducing the cost
and speeding up clinical trials by identifying and analysing
various data points such as the participants' demographic
and historical data and by examining past clinical trial data.

Early detection of disability diseases: Using big data analysis, it becomes possible to detect
disability earlier than clinical diagnoses, which allows taking timely and appropriate ac‘uoq. Many data
driven apps and wearable and sensor devices help in identifying early warning signs of illness.

Diagnostics: Diagnosis of diseases is made easier and
quicker by data science applications as the data analysis
of the patient facilitates early detection of health issues.

Automation of hospital administrative processes
Automation means making repetitive tasks automatic,
s0 that the extra time saved in the process can then be
utilised elsewhere. The amount of data generated by healthcare is growing very fast with usage of
telemedicine, medical devices, personal health trackers, and other health tech devices, so the data

is only going to keep increasing. Automated data management enables automation in other areas of
hospital administration.

Health Administration Tasks

LR
~ AHR
LIEE Management
Inventory &\
ammy  Management f%5Em
Document Wzl Monitoring
Management 4 /gumam, W, [nventory
~wmmif/4/ Protocols WS
ARG, Management \
Implementation of N\ by & o :
Policiei/} S o & |Tgle‘mentatton
T Financial o_u =
Management /4 /mmmm
wmt4y Communication

3, Management

Predictive Analytics in Healthcare: A predictive analytical model utilizes historical data, finds
patterns from the data, and generates accurate

predictions, The analysis of current and historical

associate every data point to symptoms, habits, and diseas

€s.
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Health chatbots: Chatbots are designed by data
scientists to help people get a better idea of their health
by putting in certain health information about themselves
and getting an accurate diagnosis. Chatbot algorithms
are trained on huge amount of healthcare data. that
includes symptoms of diseases, diagnostics, ma'rkers
and available treatments. Chatbots collect patient's data'
they also schedule medical appointments as they aré
integrated into the hospital database from where they can
extract information on availability of doctors and schedule
appointments accordingly.

Finance
Data Science has been instrumental in automating various financial tasks.

Dat in Fina

— a " : tx m U : = TR T ——T——— T — Y Y —T—— - = . -y e
ﬁ:ﬁ Risk Analytics \ Fraud Detection %’ Consumer Analytics

O
> Management of W i vy e R R S G
% g‘& Real-time Analytics Algorithmic Trading

Q | Customer Data

Some applications of Data Science in the financial industries are:

Automating risk analytics: Risk analytics help in
creating specific business strategies, so as to create and
maintain trust worthiness—both in the market place as well
as amongst the customers of the financial institutions. Data
Science in finance analyses market trends and customer
data. The software used for risk analytics enables
organizations to predict the ups and downs of business
and hence take appropriate action to minimize losses.

Predictive analytics: Predictive analysis in financial sector involves analysing and interpreting
financial data to calculate the possible future outcomes. Data Science has enabled improvements in
the speed and accuracy of analytics owing to which financial institutions can increase the scope of its

implementation and apply it across more areas of their businesses.

VVI‘Z"T;
ﬁ .
What, When, | e ' How do we How will these
and Why will it "l/ benefit from these deoszorjs impact
L happen? Jl L predictions? everything else?

=
k Predictive Analytics

—

( Prescriptivé rAnaIyticsr

-~
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Customer data management: The data of customers helps fina.arvlcial instit:ti(cj)ns E;)otkeeep tfadk’:g
of their transactions. Earlier, organizations stored data by using traditional methods. But now, datg -

e

science in finance is helping the financial institutions to manage and store their customers data“_'
efficiently.

Ensuring

security of

customer 4
data

¥ Selecting ¥ Using
Sl ¥ dala # aldation
S R carefully | A [ools

Monitoring
data
integrity

Data
Visualization '

Financial fraud detection: With increase in digitalisation and online transactions, there is an Q
increase in unethical activities (such as false claims) against which the financial institutions have to |
guard themselves. Data Science in finance helps to deal with such problems. It has enabled the
security systems of the financial institutions to become extremely secured and productive. The data
science software algorithms try to learn from past data and then use their learning experience to
predict the risks that may occur in the future. This helps the financial companies in taking appropriate
action.

Personalized relationship with customers: Personalized services enable the financial institution
to build a good relationship with their customers and increase their sales by offering them what they
are interested in. Data Science and Machine Learning is used for building applications that generate
insights and analyse customer interactions to provide a personalized service to customers.

Gaming

Gaming is another area where Data Science is being extensively used. Sony, Nintendo, Activision-
Blizzard, etc. all use data science.

Some uses of Data Science in Gaming include:

Game data analytics: Data science is used to improve
the players’ engagement and retention through the
collection and storage of their information and gaming
history and then analysing the same such as playing time,
quitting points, scores, etc. The players can start up where
they left off instead of starting the game afresh.

! Game design: The game designs play a very important
| part in keeping the players engaged and interested in
playing. Data science is used for building models that

utilize Insights gained from gaming data to guide designs
and improve gaming models.
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tity and fra ion: :

'dh?gh gyaming colr‘:u’ :re:ectnon_. Identity and payment fraud tend to occur often in gaming because

ofW‘ g erfo? '§S require a high level of security for the players' personal information and

the 1r P med by them. Data science algorithms make it easier to detect frauds due to
the vast amount of data they can quickly process.

E-Commerce
Data science is being widely used in E-commerce and retail industries.

ome Applications of Dat in E- m
recommendations -~ optimization
- 3 Customer feedback ' | e
analysis L2 L) 5/  Fraud
management % - detection

Some of the ways in which data science is being used in e-commerce is:

Making personalised recommendations:
E-commerce websites use a technology called
recommendation systems. This system tracks the kinds
of products a person buys, the pages he visits and is : ' i NI
interested in etc. and then using data science to analyse B\ A
this data, provides individuals purchase recommendations
which are based on their profile. This is the reason when
we visit e-commerce sites, we tend to receive individual
personalized recommendations that are based on our
browsing history and purchase pattern.

Price optimization: Data science-based price
optimization algorithms ~ consider various parameters
such as buying patterns of the customers, location of the
customers, price of similar products sold by a competitor,
etc. Using this analysis, these e-commerce websites find
optimal selling prices for their products which are affordable
for the customer, yet they offer a profit to the ecommerce
site.

Customer feedback analysis: It is very important for e-commerce sites to obtain customer

feedback and analyse it to understand what the customers feel about their products and services
y the deficiencies. Data science-enabled techniques help in this

® Walmart = T b1

= amazon <00 00N <o

and take necessary action to rectif

analysis.

Inventory management: For an e-commerce co
on their website, it is very important that those items be available in their inventory. E-Commerce

companies sell thousands of items to crores of people, so it is important that their inventory is properly
managed. This balance between demand of items and their availability in the inventory is made
possible by using efficient data analytic algorithms. This way, they can make sure that the products

that are in demand are always available.

mpany that shows certain items as available
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Fraud detection: With increase in online shopping and
online payment modes used by shoppers, it becomes
important for these companies to prevent credit card
frauds. Data science is being used by the e-commerce
businesses to detect and manage frauds. There are also
some customers who keep buying items and then returning
them all the time. These customers also get identified using
data science.

Banking
Banking sector utilises a large number of Data Science applications. i

Some applications of Data Science used in banking are:

Managing

W., customer ALY leglll(in Custortnetz.rn ¥)
'\ . / mo a segmentation /
\ /
\\:‘_‘ / Realtime
e :‘—A predictive ‘*::'::":‘ detection

analytics

Managing customer data: Banks are required to collect and store huge amount of data. Rather
than just storing the data, data science analysts can select only the relevant data out of the huge
accumulated data and analyse it in order to gain useful insights about their customers’ behaviours,
interactions, and preferences.

Real-time predictive analytics: In order to make smarter strategic decisions and effectively
solve problems, real time and predictive analytics are of immense value. Real-time analytics help in
understanding the problem that the business is facing, and predictive analytics help in selecting the
right technigue to solve it. Analytics help in foreseeing any potential problem that may arise in future
which gives time to take corrective measures to avoid its occurrence.

Risk modelling: Data science has helped in creating new risk management models which are
able to accurately identify complex patterns in large amount of data. Risk modelling is very important
for investment banks as they use it to analyse the rate of defaults. The bankers use the information
obtained to develop strategies to reinforce their lending schemes. It is also useful as a guide for {

pricing their various financial instruments.

Fraud detection: Fraud detection by banking institutions involves monitoring and analysing
customers’ activity, and to detect irregularities if any, in the transactions carried out by them. Data
analytic and machine learning algorithms work towards detection and prevention of fraud involving ;

credit cards, accounting, insurance, etc. This is of crucial importance in providing security to the 5'

customers.

Artificial Intelligence -VIII
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customer segmentation: While no two individuals are .

- alike, yet people can be categorised or segmented based e e IT Professionals
ontheir age, income and other parameters. Segmenting the @@@

custormer base using data analytics enables the banking @ GQO

institutions to effectively allocate marketing resources, , o

improve customer service and help in loyalty and retention S 9@

of customers. o o o

Internet Search

An internet search engine is a specialized computer
server that searches for information on the Web. The
search results of a user query are often returned as a list
(also sometimes called “hits”). The list may consist of web
pages. images, and other types of files. Search engines
like Yahoo, Google, Ask, Bing, AOL, etc. make use of data

Income

INustrators

science algorithms. — 7 =
Data science is used for: ra Google Analytics 5 !1
site search analysis: The site search analysis is the ‘f ) i | g
— aatll =

search behaviour of the visitor which includes key word Iﬁ =
and key phrase searches, filter selections, etc. The analysis | C g

helps inimproving sales and profits and enhanc i — ;
RS P escustomer | — @
satisfaction. ;

Ranking search results: It is important for a visitor to
get the most relevant documents at the top of the displayed
list of retrieved documents, as per his or her search query.
For that reason, it is important for search engines to have
a good retrieval model. A retrieval model is considered
good if the retrieved document is very similar to the query.
Data science algorithms are used to make good retrieval

models.

Delivering the best result for searched query in a fraction of seconds: There is a huge
amount of data available on the web. It would not be possible to search for what we want unless there
was some way of sorting through the vast amount of information available. The search engines sort
through billions of web pages and present the list of the most relevant results in fraction of seconds.

This is made possible by using data science algorithms.

Search engine optimization: Data science helps in search engine optimization by understanding
their experience by understanding their preferences and

the customers' requirements, personalizing
creating marketing campaigns in keeping with the needs of their site customers.

Transport
There are a large number of applications of
usage has increased with the introduction of self-driving cars.

Data Science in the transport industry. Data Science

51
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Ebhah"cedf
Knowledge

. ' include:
Some applications of Data Science In transport industry NG

Route optimization: Determining the quickest and the
most efficient route to a destination point is known as route
optimization. Data science'’s routing algorithms help the
logistic companies in route optimization. Number of
products ordered, their delivery location, frequency of
orders, weather, fuel consumption as well as many other
parameters are taken into consideration by the routing

algorithms.

Monitoring driver behaviour: Drivers falling asleep,
getting distracted, getting stressed, etc. are all factors
that tend to cause vehicle accidents. There are a number
of physiological sensors that can conveniently generate
signals giving information on the driver's measure of
impairment. This data can come from multiple sources and
data analytic algorithms put it all together and analyse the
data to give the measure of impairment, so that the driver
can be cautioned and an accident prevented.

Price optimization for transport companies: The logistics market faces a lot of competition
owing to which the profit margins are low. There is a need for these companies to quickly adjust their
prices in keeping with the changes in demand and supply. Data science-based algorithms are used

DRIVER'S STATUS: ACTIVE, POCUSED

: ‘d M

for this purpose.
Multiple analysis for driverless cars: The role of data
science is critical in building autonomous vehicles. Several i SoNAR
indicators such as battery char ‘ i : ot
‘mdfca . y ge mgnltors, diagnostic AUTONOMOUS
instrumentation, etc. need to be taken into consideration VEHICLES GET  ¢ps ...

which require multiple analysis on several data bases. The 4‘0,0968

LINAR

outcome of these gets translated into insights and based

o sew et

on these insights, actions get taken.
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' pota Science based Al Game—Rock Paper Scissors
Rock Paper Scissors is a ha.nd game originating from China. It is usually
layed between two Dl:’:lyer §. In which each player simultaneously forms
one of three shapes—"rock”, “paper”, or “scissors” with an outstretched
hand. Each player either holds out their fist for rock, or flat hand for paper,
or their index and middle finger for scissors.
Rock crush'es SCISSOrs, scissors cut paper, and paper covers rock. A
rock beals SCISSOTS, Scissors beat paper by cutting it, and paper beats
rock by covering it.

Rules of the Game:

» Rock wins against scissors

« Paper wins against rock; and

» Scissors win against paper.

« |f both players throw the same hand signal, it is considered a tie, and play resumes until there
is a clear winner.

The Al Data Science based Rock, Paper and Scissors Game is just a replica of the game Rock,
paper and Scissors. In this game, the machine tries to predict the next move of the player. The
machine tries to win after learning from the player's moves.

The link for the game is:

https //www.afiniti.com/corporate/rock-paper-scissors

Computer Vision

Computer vision works in much the same as human vision. Computer vision trains machines to
perform the same functions as a human eye, but it does so with cameras, data and algorithms.

What is Computer Vision?
Computer Vision is a field of Al that trains computers to capture and interpret information from

image and video data. In simple words, computer vision enables computers to “see”, analyse and
understand the content of digital images such as photographs and videos. Using computer vision,
the computers can accurately identify and locate objects and can then react to what they “see”.

A picture or an image can be broken down into pixels which are the smallest elements of a picture.
Computer Vision converts pictures into pixels and tries to make sense of what is in the picture through
the pixels. After breaking down the picture into pixels, the computer also has to be able to extract

information from the pixels and interpret what that represents.

Some Applications of Computer Vision

Facial Recognition in multiple industries
Facial recognition system is a technology that is capable of identifying or verifying a person's

identity from a digital image or a video from a video source or real-time.
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Facial recognition is being implemented for:

Attendance: Moving away from the tradition pen and
paper registers to mark attendance or undergoing one
person at a time biometric scan, facial recognition permits
identifying several persons at the same time, thereby
removing the wait time or the inconvenience of capturing
attendances in offices, manufacturing units and educational
institutions.

Security: There are a large number of security-related
applications of the Facial Recognition technology. This
technology is applied for surveillance where suspicious
activities or suspicious behaviour of persons can be
detected and any attacks prevented. It is also being used
by customs and border patrols officers to keep unwanted
visitors out of a country and control entry into and departure
from the country. Smart home solutions use facial
recognition to check if a person can enter their home.

Access Control: Face Recognition systems help
control access to personal devices, residences, vehicles,
offices and other premises. With Face Recognition, access
would be enabled only for individuals themselves or for
those whom they authorize.

Self-Payment systems: In some departmental
stores, people can pay for their purchases using the facial |
recognition without the assistance of cashiers. |

Internet search engines: Image search engines use this technology. Facebook can track its
users across the internet and other Facebook profiles with image data provided through user sharing.

'

Airports: Many airlines use on-board facial recognition
technology. Several airports around the world have set up
face matching systems to help board passengers faster
and more safely.

Speeding up hotel check-in: Hotels have started
using face recognition to enable guests to skip front desk
lines and cut down the time required for check-in process.

Personalising recommendations by tour operators:
Tour operators offer face recognition-recommended tour
options. The Facial Recognition solution, determines which
of the tourist activities, presented to the viewer on the tour
operators' website, is likely to be most liked by the traveller.

Tracking missing people: Facial recognition is helping
in tracking missing people.

Artificial Intelligence -VIil
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_ pesticide spraying: Drones wi

cameras enabled with computer vi\ggrr: cse?nraiéeg::fns and
'~ that need pesticide and spray accordingly. This is y areas
faster and safer method of spraying pestiC.ides ik 2 xlﬂuEh
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Monitor livestock: Computer vision technology is used
for monitoring the health of livestock accurately with real
time data, count their numbers using drones, track their
movements and monitor their food supply.

Healthcare
Computer-aided inspection of X-ray, CT, and MRI scans: Computer vision technologies helps in

detection of anomalies of internal organs while viewing MRI, CAT and X-Ray scans, detection of
microscopic bone fractures, early-stage detection of new tissue formations such as tumours etc.

e J g

e

Surgeries: Computer Vision technology is being used
for Pre-operative and surgical planning, navigation for on-
going surgeries, Integration with robotic surgery planning
software, MRI-based arthroplasty planning, visualizing

d flow during surgeries, etc. It also helps

arteries and bloo
truments before and after

in keeping track of surgical ins
surgery.

ans created Dy computer
ght symptoms and signs
that can be overlooked by
better understanding
sis help in early-

Diagnosis of diseases: Using the 3D images of 2D pictures and sC

vision. the technology can read the images and analyse them 1o highli
of disease. It detects minute anomalies and deviations from the norm,

physicians during manual observations. This facilitates the doctors in getting a
of the patient’s health condition. For example: Retina scans and subsequent analy

stage detection of eye development anomalies.

Medical Research: Computer vision helps in speedin.g u
testing new treatments and technologies. This is enabling scientis

‘medications faster and more economicany.
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Sports in severa:
C(l;mputer Vision technology is being dep loyed
areas of sports. Some of them include: uter vision
Improving viewer’s experience: ,Compexperience
enables broadcasters to enhance the vnewer?cally finding
as cameras know where to focus and automa'é view of theé

: |
the action instead of just showing a panoram

whole field. s
i : Autorm

Enhancing sports training sess:ons..S Apray o

sports analysis and insight-based ~analyst alps in

important role in sports training. Computer Visio |

analysing the performance of players. #

puter vision is being

Checking referee decisions: Com n

used for 3D simulations and video inspection to check t
finishes in races.

Mapping athlete positions: Events such as mara
participants. Computer vision can analyse footage anfj
as their jersey number. This can also help organizers
automatically update spectators about the results.

Ball tracking: Ball tracking using computer vision helps

ings like offsides, goals, outs, ang ,

thons and cycling races have thOUsandS o
identify individuals based on attributeg Such

umpires in knowing which side of the line the ball landed.

Automotive .
Computer vision is enabling the automotive sector to become smarter, safer, and more efficient.

Some applications of computer vision in automotive industry include:

Quality control: In earlier times, quality control used to
be conducted manually. Now, computer vision-enabled
Cameras at the assembly line are being used for inspection
of several details during production such as detecting
welding defects which are not visible to the naked eye,

detecting functional flaws, accuracy in assembling all electronic components and several other detal

to ensure product and process quality.
Autonomous driving: The self-driving vehicle is a well-
known application of computer vision, Self-driving vehicles
need precise visual training to detect or recognize the
objects on the street and ride in the proper lane to avoid
collisions. These vehicles are equipped with high-definition
cameras with a computer vision system along with other
sensors and software which can detect the 360 degrees of
movements of pedestrians, cyclists, other vehicles, objects
and road work. That system guides the car's movement,

Artificial Intelligence -VIll
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Accident prevenpon: Selfjdnvmg Systems that are computer vision-enabled can also prevent
accidents. The§§ vehicles are fitted with automated braking or collision avoidance systems and when
the computer vision-enabled cameras detect pedestrians, vehicles, and other objects, these systems
automatlcally stop the car, in case the driver fails to do so. These sy}stems are now pre,sent in vehicles

in several countries that include Japan, the US, Australia, and countries in the European Union.

Real-time traffic signs detection: Computer vision
algorithms are used for recognising traffic road signs. This
is used for autonomous vehicles as well as vehicles having
the Advanced Driver Assistance Systems (ADAS). These
cameras for traffic sign recognition, are also being used for
road maintenance works and road safety.

Retail Stores

&

A large number of retall and e-commerce companies use computer vision solutions in order to
meet customer needs in a better manner and to manage inventory.

Some applications of Computer Vision in retail include:

Inventory management: Inventory management
means managing inventory in such a manner that it meets
customer demand without having too much of extra stock
that could go waste, or stocking not enough inventory
leading to running out of stock. Computer vision enabled
smart cameras and sensor systems are used to track
inventory levels and products on shelves in real-time. This
is helping retailers in improving efficiency and avoiding
stock-outs.

Tracking customer’s movement: Retail businesses
can track customers’ movements across the store on their
installed computer vision cameras. This enables them to
identify the purchasing pattern of customers, their behaviour
as well as the areas in the store that are most frequently
visited by them. They can then take informed decisions
regarding what to stock as well as the placement of the
stock.

Cashierless stores/self-checkout: Computer vision
systems enable in-store cameras and sensors to track
products, shelves, and shoppers accurately. The system
based on Computer Vision and Artificial Intelligence
automatically detects the prices and calculate the bill of
products a shopper picks up and automatically charges
the shopper for the marked products as he or she exits
from the store. An example of such a storé is Amazon Go.

Y  ————ECEETECTEER O -

- —-—

-— -



‘ e
Virtual mirror technology: These m,rmfss ti;t
COmputers that are enabled with several technologsesmart
include advanced computer vision algorithms. e mirror
mirror enables shoppers 1o just stand in front of thed's 5
and choose the clothing they want to try. It can '|purs
Similar products or the same product in different coC; o
that are available in the store. The shoppers can Ao .
different sizes to know which one fits them perfept'y' 4 L
shoppers no longer need to wait in long queues in stores experience.
10 try on different dresses. This helps in enhancing customer

Face Filters )

Many Photoshop software products such as Adqbe f :
Photoshop or analogue techniques such as Airbrushing
have been in use for enhancing attractiveness or any
other manipulation of photographs. However, using these
techniques requires a fair amount of skil. Computer
Vision technology-based filters, on the other hand, work
automatically by using complex algorithms and require
little or no input from the user. Because of ease of usage, S
the filters have become very popular on social media as oo
well as individuals using it for manipulating their photographs.

Computer Vision based Af Game: Emoji Scavenger Hunt

Google’s Emoji Scavenger Hunt is a fun game that you
can play using your phone’s camera. It is a Computer
Vision based game. Emoji Scavenger Hunt works by using
your phone's camera and machine learning to identify
objects in the real world. In this game, the machine initiates
the game by showing an emoji—such as, a watch or g Newspaper—and ask you to look for the reak-
life version of that Object as a timer counts down. Once you find the object, just point your camera at
it and the game should be able to identify whether it is the correct item. You will then move on to the

St o —

Rule of the game:
Find the emoji and point your camera at jt before time expires.
The link for playing Emoji Scavenger Hunt is:
[m_gsr//emoiiscavenaerhumwikthggggl_e‘ﬁgp_m(
To get started:
Goto httgs:Qemog’iscaveng%@@g%gqm On your phone.

* Tap the Let’s Play button,

* You'll start out with 20 seconds on the clock, ang ’
. »and the ind | ' 0
the more time is added to your cjogk. faster you fing ltems in the scavenge
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. ._,."’u‘fhéve to tap Next Emoiji
> ﬂ yo“ keep the sound on your ph
into the camera’s view.

SO that Google can take you on to the next item.
One on, you can hear all the items being identified as they come

Natural Language Processing (NLP)

use words to spe
. V:ter ey youertstOYeach ot'her. When your friend talks to you, your friend’s words are the
inp . Your brain then processes those words and the output is the response

that you give to your friend. The lar guage of communication i h The n
4 I ication n
I i i r y ' fy | is known to bot Of yOU. e atural

what is Natural Language Processing?

Natural Laan.;uage Processing is a domain that deals with understanding and responding to human
language. NLP allows humans to speak with computers in their own language.

Th'e ability of a computer to understand human language i.e. the command (which is either spoken
or written) an(j to lprocess the command and give an output is called Natural Language Processing.

some Applications of Natural Language Processing are:

Email filters: With communication becoming largely digital, the number of emails that we
receive on a daily basis is increasing by the day. Email filters are one of the most basic and initial
applications of NLP online. Initially, the e-mails were getting segregated into those that remained in
the Inbox and those that went into the e —————m . -
Spam mail category. One of the newer s 513 9}
applications of NLP is found in Gmail's
email classification wherein the system
recognizes if emails belong in one of
three categories—Primary, Social, or ' -
Promotions based on their contents.

W

Smart Assistants: Voice assistants, such as Siri, Google Assistant, Cortana and Alexa, can
understand and respond to human speech and perform tasks based on voice commands, using
NLP technology and speech recognition software. Speech recognition is when a system is able
to give output by understanding or interpreting a user's speech as an input or a command. Virtual
assistants are available on smartphones, tablet devices, computers and laptop and also as stand-
alone devices. These voice assistants start with a signal word. When users say the signal word -also
called the “wake” words of their voice assistants, they respond by listening to you. For example: When
we say, “Hey Siri” and ask a question, “Siri" understands the question and responds appropriately.
These voice assistants learn in the same manner as humans learn and always try to improve.

Working of a Voice Assistant

T, G

Automatic Speech == Natural Language == Business logic == SText tcoh
pee

Recognition Processing
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Search results: Search involves lCJ)seerf')s”
understanding language. The search u Retrieval Roici=ivn
engines need to understand what the o Syst,em
user is searching for, and then surf 4

User

through relevant information from the
web and present the same to the user
as a list. NLP makes it possible tO
understand the meaning of words, ,
sentences and texts to generate : relevant web O
information, knowledge or new text. The users get instant access to Pages, IMageg
knowledge cards for any search key phrase that they ente.r. /2 grammarty

Autocorrect, Autocomplete and predictive Text: = ;
Autocorrect and Predictive Texts predict things based on Issue in your text.
what we type and finish the word or suggest what .ShOU|d Grammar
be typed next. Autocorrect, corrects the words which are
misspelt or just changes the word to make the meanlng of
the sentence proper and clear. Predictive Text CustomIZ_eS
to the language used by the individual user. All these utilize
NLP technology.

Language translation: Machine Translation is the
procedure of automatically converting the text in one

Relevant Documents

We've found 1 writip

[P pr—
This vidao will showsd you how 19
make 8 Geicious pizza.

Ernrhate grammatical etors

English

language to another language while keeping the meaning *_’f."°_._ .
intact. There are translation tools such as ‘Google .
Translate” available that help many individuals as well as % ® aiLe

businesses in properly translating text into the required ™"~
language. Earlier, machine translation systems were Soryat

Helo!, M, Good manming!, Goud afernonn!, How do you do?, Helol

dictionary-based and rule-based, and they were limited in~ sae

i, Hatiol, Sciutol, Ad e baret, oo, Hullo!

terms of proper translations. With the help of NLP, online e

translators can translate languages more accurately and — swwmesv
present grammatically correct results.

Chatbots: Many companies use chatbots for their apps and websites, to answer basic quere
of customers. Chatbots are programs that are similar to voice assistants. They are available o aSS'S
customers 24/7. This saves the companies from hiring staff for answering simple queries and
customers benefit by not having to wait to interact with a customer care executive. Apart from answerl
simple queries, chatbots today are also recommending products as well as getting feedback fromt
customers. Chatbots can do almost everything which earlier a customer helpline person usedto @
This facilitates smooth customer experience. -

Working of an A Chatbot

Input from a user User's request is

ém A
Analyzed Intent and entities Reply izd
are identified _—— CompoS

Artificial Inteltigence -ViI —
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-blgltal phone calls: When we
: call large ¢ i
customer calls to a service repre ' S eeaies, i fiEny ert .
helpful information. This is dong u:iintar\tlwe or online chatbots, ?/IVhich i:épas;zr?gtid s dlrefd
g NLP. Many times, we also hear “this call mayug);ergggrsctisegv flg:

trainind purposes”. This recordi ]
- itself. INg gets put in the datab
improve | s abase so that the NLP system can learn and

gentiment analysis: NLP is use .
iext so that the general sentiment OrC:r:Or sentiment analysis. It is the technique of analysing words ina
e emotional tone of the text can be understood and categorised
ise

g either positive, negative or
4 neutral. NLP techniques classify keywords and phrases according to

whether they contain specific positive, n ;
, Negative . .
aware about the strength of their relations%ips or neutral sentiments. This enables businesses to be

POSITIVE Néu
TRAL NEGATIVE

Loved your .
work. Good job but I will expect Totally dissatisfied
a lot more in future. with the service.

social Media Monitoring: NLP techniques are used by businesses o analyse social media posts
and generate useful insights into what the customers think about ther products. Social L
monitoring is also done by these businesses to understand the issues and proﬁlems that their
customers face with regard to their products. Governments, too, monitor social media, to identify an
potential threats to the security of the country. ’ e = yiany

Targeted Advertising: Targeted advertising is a type of online
advertising in which only relevant advertisements are shown to the users
based on their online activity. Targeted advertising works mainly on
keyword matching as well as recent websites visited by the users and
the time spent by them on specific sites, etc.

Natural Language Processing based Al Game:
Mystery Animal

Mystery Animal is a game based on Natural Language Processing.

In this game, the player has to guess the animal by asking a maximum
of twenty questions tO Al using his voice. Any yes and no questions can
be asked—such as "Do you live in water?”, “Do you eat meat?”

The link for this game is:

https://experiment s.withgoogle.cor /myster y-animal

Rules of the Game: Vou can only ask Ves-No questions such as ‘Are you a reptile?’ or ‘Do you
have feathers?’. You need 10 create good questions that help in narrowing down the animal. See
whether or not you are able to guess the animal in 20 questions.

For each question asked by the player, the computer will answer:
reading needed. The computer understands the questions posed to itin natura

swer aloud. There is no typing or
| language and gives
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I. Multiple Choice Questions
1. NLP stands for:

(a) Neuro-Logical Presentation (@) NaturalLearning F’.Focess
(c) Neutral Language Processing — ke the humans do, using:
2. Computers are able to identify and process imag

(@) NLP
(c) Computer Vision

3. Which of the following is an application of

(a) Automatic door
(c) Self-driving car

4. Data Sciencein E-Commerceis used for:

(a) Price optimization
(c) Fraud detection

5. Monitoring driver behaviour using Al helpsi

(a) Sellingmore cars
(c) Preventing accidents

6. Rock Paper Scissors is an Al game based o

(a) Data Science

(c) Natural Language Processing
7. Mystery Animalis an Al game based on:

(a) Data Science

(c) Natural Language Processing D (d) None of the above
8. Emoji Scavenger Huntis an Algame based on:

(a) Data Science

(c) Natural Language Processing (]
9. Facnalrecogmtlonlsbemgusedbypollcef

(a) Tracking missing people
(c) Keepingtrack of suspects
10. Alinsurgeries is used for:

(a) Visualizing arteries andblood flow

(b) Replacing surgeons

(c) Eliminating the need for nursing staff

(d) None of the above

% |

-

(b) Natural Language Processing ,

(] (b) Data Science

()  (d) Prototyping
Artificiallntelligence? .

(] (b) Self-serving kiosk

(] () Self-wateringplant systems

T

(b) Inventory management
(d) Allthe above

00

(b) Profit maximization
(d) Inventory management

(b) Computer Vision
(d) None of the above

U 00f00%

(b) Computer Vision

(] (b) Computer Vision

(d) None of the above
or:

D (b) Identifying criminals
(I (@) Althe above

during surgeries

sl e miel . B B el g




10.

1. Answerthe Following Questions

'{a) True
_In healthcare, clinical di
. lagnoses i
enable quicker detection of disabilities as compared to big d
o big data

SLEE SN SCR N SN

ence involves obtaini
< I i
ning usefulinsights and information out of d
out of data.
(b) False : :

analysis.
(a) True
Data Science has beenii (b) False
Somg ninstrumentalin automating various financial task
asks.
The game designs play a very i R :
playing Al-based gam y iImportant part in keeping t ;
games. ping the players engaged and interested in

(a) True
_ (b) Fals
The search engines sort th y
r ort s
ough billions of web pages and present the list of the most relevant

resultsin fraction of seconds b i
us isi
e y using computer vision algorithms.
o (b) False
Computer Vision converts pictures into pixels
(a) True '
Individuals need -
e eed to possess a fair amount of technical skill to use face filters
a) True .
(b) False
NLP allows humans to speak with computersin theirown language
(a) True | . (b) False
Segregating emails into Inbox and Spam mail categories is done using Chatbots.
(a) True (b) False
Sentiment Analysis can be done using NLP.
(a) True (b) False

e three domains of Artificial Intelligence. How are these three domains interrelated?

portance of data in artificial intelligence?
cations of Data Science.

plications of Computer Vision.
bout any three applica

Name th

What is the im
Define Data Science? Write about any three appli

What is ComputerVision? Write about any three ap
What is Natural Language Processing (NLP)? Write a
Language Processing.

gram that detects unwanted mails and moves them to
recognition?Write about an tec

tions of Natural

Name the pro a different folder.
What is Facial ythree areas where this hnology is being deployed.
What is virtualm

How is ComputerV
s7? What advantage

irrortechnology?
gusedin autonomous vehicles?

ision technology bein

s dothey offerto businesses?

What are chatbot

- -

S ofArtificial Intelli )
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63




64

« domain of ArtificialIntelligan

IV. Class Discussion plications of the domain of g,

on
.aneachgroup
ps.ASs'gnclass on the ap

Dividethe classintothreegrou whole
group make a presentation to the
them.

play these games usingthe U“k's'gi

raphs given below:

Identify the games from the photog
chapter

(M

(i)
= EM®I
[} "“G SCAVENGER HUNT
O LETSPIAY
(iii)

S ANSWERS

- N TS

i Multiple Choice Questions
1L(b) 2 (c) il 4.(d) 5.(c) 6.(a) 7

Il. TrueorFalse ki DR ) e
1.(@) 2. (b) 3.(d) 4.(a) 9. (b)

6.(@) 7. (b) 8.@) 9 (b) 10. (a)

Artificial Intelligence -VII|
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Future of Artificial i{
Intelligence ‘

| n this chapter, you will

[earn about:

« Artificial Intelligence as
it is today.

+ Narrow Artificial
Intelligence and General
Artificial Intelligence

|+ Future of Artificial

Artificial Intelligence Today

The Al-
e nov\i Ezwered gadgets that seemed like luxury a while ago,
come a part of our everyday lives. The Al technology is

prevalent in practicall - o
s Al powered, y all spheres of life-we use it without realising it

;r‘r W o .
H hether it is using a search engine to look for information, using

: 1 . '
Intelligence N \éc.n.ce assistants on our phones, asking Alexa, Google Assistant or
4 Futt;;f.’ of Artificial H f Ir tlo answer our questions and perform functions, encountering
. Intelligence in . lacial recognition at multi ' de
B e Sechor e iple places, being provided answers by
: ‘ ; INg across speech recognition, or witnessing advanced

; Cyber Security, Chatbots |
? and Virtual Assistants, ‘
Healthcare and Financial =

;utomation in various gadgets-what is common in all these is that
ey QIF are Al enabled. Even when we apply for jobs, in many large
organisations, Al does the initial screening of resumes.

Industry.
: ;,:,f??lfmg Aﬁead Al and 'machine learning are replacing the traditional methods
. of computing. This is causing a change in the style of conducting

day to day businesses of companies and their performances. Al has
pervaded practically all industries.

Narrow Al

There are limitations to what Al is capable of today. Typically, Al
can execute one task at a time. Most Al applications in use today
can be categorized as being narrow Al. Narrow Al is also known as
weak Al. In Narrow Al, the algorithms are designed to perform a single
task, and any knowledge gained from performing that task will not
automatically get applied to other tasks. Narrow Al simulates human
behaviour in machines, but it does so with a narrow range of abilities.
It cannot perform tasks by “thinking” of something unless it has been

specifically programmed for it.

Humans, on the other hand, possess Generalized Intelligence
e abilities to learn, recognize patterns,
ly logic and reason. They can plan,
sions, remember information,

as they possess the cognitiv
form concepts, understand, app
innovate, solve problems, make deci

and use language to communicate.
65

ICTORTS N '



66

Narrow Al ] » General Al T

Inferior 1o human intelligence. Similar to human intelligence.

Also known as weak Al Also known as strong Al or full Al

Lacks artificial consciousness or cognitive Hag human-like consciousness and cognitiva |
abilities abilities.

IBM Watson, Alpha Go, and Google Assistant

are some examples, Yot to become a reality.

Can't solve unfamiliar problems. Can solve unfamiliar problems.

Future of Al

Als still a long way away from reaching a point wherein it is comparable to human intelligence. It ig -
not a case of "humans or computers” but rather “humans and computers” which would work together ";
In complex systems for advancements in all fields. Businesses, governments, and large companies
have realised the potential of Al, and the funding and focus on Al research has increased which will |
facilitate accelerated growth in Al-based technological advancements.

A look at the Future of Al in some of the Industries

Having already learnt about the future of Al in a few sectors in Class VI, let us look at the future of
Al in some other areas. ‘

Automotive Sector |
Al has already been used in the automotive sector and its usage is going to increase in the coming -
years. As the technology continues to improve, more applications of Al will be implemented in the |
automotive sector. Self-drive cars are already available and being manufactured by many companies
such as Tesla, Volvo, Ford, BMW, Mercedes-Benz, to name a few. However, they are still not fully

autonomous.

SAE International has outlined six levels of driving automation (Level 0 to level 5). These levels
identify how autonomous a vehicle is. The less human intervention an automated car requires to
operate, the higher its level of automation. For example: Does the car need a human behind the
wheel, or can it drive without the driver?

LEVELS OF DRIVING AUTOMATION

2 TN Pl e
S ««, ‘:«r:’, ,.(;,-:‘, @ .
(00 (AN /2N 3 A (8)
NO DRIVER PARTIAL CONDITIONAL HIGH FULL
AUTOMATION ASSISTANCE AUTOMATION AUTOMATION AUTOMATION AUTOMATION
Manual control. The vehicle has | | Advanced Driver Environmental The vehicle can The vehicle
The human a single Assistants detection do all driving performs al
performs all automated Sytems (ADAS). | | capabilities. The tasks but only driving tasks
driving tasks system such as | | The human still vehicle can under specific under all
such as, cruise control for monitors all perform most circumstances. conditions. NO
acceleration, speed. lasks and can | |driving tasks, but| | Human override human .
braking, etc. take control at | | human override | | is still an option. interaction 1S
any time. is still required. required.
THE DRIVING ENVIRONMENT “THE AUTOMATED SYSTEM MONITORS THE DRIVING EN\HRONME?‘IT

~ Artificial Intelligence -VIlI



K¢ as Benz's Drive Pil ' ;
L h%a;f;ground traffic, detec'tc\)'\t/esaﬁlem 'S an example of Level 3 automation. These vehicles can
navid er conditions, and automatically merge when lanes of traffic end.

However, the system is limited to certain geo-fenced areas

. companies such as Waymo and Cruise are testing f
T , i " ull ivi : '
. eing operated in some cities but are not yet com?n cmy autonomous driving and driverless taxis

Autonomous  vehicles  perceive  the
envifonme”t around the vehicle, using
g variety of sensors — Radar, Lidar(light
detection and ranging sensors) and
Jltrasonic sensors, as well as video cameras
positionec' in different parts of the vehicle.
These sensors and cameras are used for
monitoring the position of nearby vehicles,
measuring distances, detecting road edges,
detecting curbs and other vehicles, detecting
wraffic lights, reading road signs, tracking
other vehicles, and looking for pedestrians.
The vehicle then takes pre-programmed

acti

Laswr Bmarns tor JU Vovvsor vioged

ons based on what those sensors detect.
There are still some challenges to be overcome before the autonomous cars can be commonly

Pnver Camera

Antennp Array

iyl it byt et

Road Moisture Sensor

Uetnctim) of s Surtns Wevwen

Radar
62040 200 Wove b Ettard
5rd Tpamtl Mo sarnmiant

used in all places, but these challenges will be overcome in the near future.

In the near future Al in automotive industry will

. Address environmental issues and shall focus on improving vehicle safety, performance, and

efficiency and reducing emissions.

« Design better and safer vehicles.

« Make driving more pleasurable and safer.
Learn driver's preferences and provide personalized recommendations.
y automatically taking necessary evasive action.

« Help drivers avoid accidents b

« Help reduce car accidents by up to 90%.
atching drivers with others undertaking similar journeys

« Develop car-sharing schemes by m

thereby reducing need for car ownership.
« Be able to sync with personal calendars, suggest a

conditions.

. Cyber Security
What is Cyber Security?
A cyberattack is an

Design vehicles that will be more autonomous.

attempt by hackers 10 damage or

Develop new manufacturing processes and automate more tasks in factories.

Be able to handle all aspects of driving such as navigation, traffic management and parking.
Design cars that can communicate with each other and with other road users.

lternative routes based on real-time traffic

destroy a computer network or system. It is

Future of Artificial Intelligence
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any offensive attempt that targets computer information systems, Qomputer networks, infréstm
or personal computer devices. The number of cyber threats that individuals and organization

increasing.
Cyber Security is the application of technologies, processes, and controls to protect'syg{em

networks, programs, devices, and data from cyberattacks. Cyber Security helps to protect ¢
systems and sensitive information from digital attacks. Cyber Security is an ever-growing industrythé
is developing and evolving to protect individuals and organizations from cyberattacks. ,

As the data being generated today is exponentially increasing, it is going to get more and Fﬁdr
difficult for humans to implement cyber protection and hence the role of Alin cyber security is gc,m'

to increase.

///r-‘m—-»,m p %

il Iy Yy G
[/ Soeda Faster ot 944
L . 1 3k Detection % %;g %;".? :
; 4 — 3

Preventing Netwqu
Online Frauds ROLE OF Al Security

IN CYBER SECURITY

Behavioural e & ‘ Phishing
Analytics \ Detection

Secure
Authentication
Al cyber security will be complementing cyber security experts by taking over some of the tast

Al-enabled machines process vast volumes of data quickly and accurately and identify informati
that is unusual. This will enable humans to examine the deviations identified by Al.

You must be aware of the danger of using weak
passwords and the advice that is always given to make
sure that the passwords should be strong so that hackers
are unable to access your accounts. Adding Al-based
biometrics such as facial recognition, to a strong password,
will add an additional layer of security.




redicting threats in cyber security.

) € (& vitie ¥

~ gtop them before they cause any harm
. Filter through information very qui i
g e accurarquol ;‘:‘C),'ctssgri\:qa;yl potential dangers owing to Al's strength in the
. protect loT dgvices that are vulnerable to chyb(?rat‘l
sending warnings to security administration persor::gl]t
« Provide a real-time understanding of an exp .

s by detecting deviations in traffic and

anding enterpri

Y se attack s

. Data breaches that occur due to human error will be avoided t; ¢ . QL.;r\t‘laco.
€ y using Al

. Train organizations in being able to distingui
‘ 4 e stin 3 e ‘ :
—onnections, devices, and users. quish between legitimate and malicious files,
» Recognize typical patterns in network activit
ghie= %) € y or data access; identi [
and decide if response or any intervention is required RESSSEREREEEE
« Make organizations aware of likely malici l
e iecsed y malicious cyberattack routes, so that network vulnerabilities
« Prepare organizations by exposing them to simulati
2 ion attacks, so the
to mitigate these threats. At
« Make organizations capable of handling Al driven cybercrimes.
« Manufacture machines that eventually protect themselves.

Al-Powered Chatbots and Virtual Assistants

Chatbots
Al-powered chatbots are now being used routinely

in industries such as healthcare, finance, marketing
and sales, travel and hospitality etc. Businesses are
incorporating better artificial intelligence capabilities for
their chatbots so that they are able to handle the specific
issues customers have and can understand more complex
questions that may be posed to them. Such chatbots are
able to understand customers’ queries and provide the
information that customers frequently tend to require. The
customer gets the information they need in a way that is

cost-effective for the business. The chatbots are able to cla
~ processing and can provide users with personalized offers and support. This is reducing

ssify and forward customer requests for
the need for

~ human staff.

In future, chatbots will:
~_* Change the way businesses communica

* Be able to deliver a more personalized customer experience.
Future of Artificial Intelligence

te and understand their customers. o
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* Be able to provide more procise insights and intelligent recommendations at a 48161 an,
* Save business money through customer service, intermal processes, and marketing e,
* Possibly get incorporated throughout a business's website, app, and social medig plathc
* Be available on mobile phones and other mobile devices,
* Provide users with communication at a level that is close 1o human-to-human interaction
* Become 50 good at communication that it will seem as though communicating with a k
being. "
* Work together with other mobile apps, such as, face and gesture recognition, translation, o,

Virtual Assistants
Many of us are using Al-powered virtual assistants when we speak 1o Alera, Cortana, or Googej
i home. A virtual assistant is an application prograrm that recognizes natural language voice instruCtiOng‘g
and completes activities for a user
Al-powered Virtual Assistants assist us with our daily
work and do many things such as ordering food from our
favourite restaurants, selecting the right music, switching
on lights, sending emails, etc. These Artificial Intelligence
Virtual Assistants can also assist with a business and
help them in saving a significant amount of money. Virtual
assistants in offices can assist with marketing, website
architecture, and many other administrative tasks,

| In the near future, virtual assistants will be able to:

* Help employees and customers of organizations by increasing efficiency and providing support.
{ * Perform more everyday tasks, thereby enabling employees to spend more time on other duties,
| * Provide increased customized autormated solutions,

o

* Answer complex inquiries, offer recommendations and predictions, and even conduct a
discussion.

Extract information and sophisticated data from dialogues,
* Recognize behavioural patterns and adapt base
gained with past knowledge.

* Help in e-commerce by helping consumers as they brouge—recommending products that are

popular, suggesting options to add accessories and answering questions about sizes, ther
availability, warranties, etc,

d on new data by merging new knowledge

* Provide support for shopping, buying, and owning experiences throughout the consumer’s
journey,

* Assistin providing personalized and differentiated Experiences to consumers,
* Become a new digital workforce that il function along with the human workforce.
* Get amalgamated with Interne

°t of Things and become available on gadgets such as wearab
devices, home gadgets, etc.

| Intelligence -vi||
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inthe :
. Healthcaré will largely rely on data.

, Disease diagnosis will be faster, mo
-~ ase the patient’s ch ré accurate and less invasi - at o
incre ances of successful treatment R RPNl SniREey

" there will be a shift from "h -
: \I/ill pecome possible to ident?f?/“t?ucare to. health.” While diseases will not be eliminated, it

) ) em earlier, intervene proacti |
progression to help patients. proactively, and better understand its

. Focus will be on wellness which will be professi
z essionally managed b i

. lnduwdual wearable and non-wearable devices that track ke gh ltz hiﬁ‘“hcare Compan'les‘

time feedback. These will play a supplemental role as a pe:lsoizl helar;lt'r??gr’s it
‘ . _ . VISOT.

. Drug d.sco\(erles will bg faster using automation and customization of research and trials and
scientists will also run virtual clinical trials. |

. portable medncnr\e such as telemedicine, in which health care providers treat patients Over
phone or video, is one healthcare delivery method, which will increase.

. Healthcare providers will be increasingly engage in remote patient monitoring.

« Focus will be on patient centric care where the patients will participate in decisions rega

care, to make sure that it meets their needs.

rding

their own
A
A ’ 7
Dentist
e l"-("‘J ‘h‘\\.
N R
La .
& Eati?PE,-_,,—" \/ ‘ = Surgeon
'_/ o7 ',}
Nurse ¢ 1“ /
' ' [ [ of products, care,
i ' de patlent-centnc delivery
iliti i d physical, will provi
Care facilities—both virtual an |
traditional surgery, making

ve as alternatives to

weliness, and well-being. | r
Janotechnology and proton therapy, will S€

ants safer and less invasive.

Futureo ligen
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* 3D printing to create prosthetic limbs and 4D artificig!
organs printed from living tissue to replace organs will
take place.,

* Implementation of neural interfaces that let prosthetic
devices interact directly with the wearer's brainwaves to
move in reaction to their thoughts will happen. ‘.

| * Precision medicine, which is patient centric, will be So——— :

¥ increasingly practised. Precision medicine uses data analytics and new technologies tg tailor.

. make care for specific individuals, considering several parameters such as patients’ Qeﬂeti({f

make-up, socioeconomic status, elc. i

Finance
The financial sector is actively implementing artificial
intelligence technologies for various purposes such as
the security of funds, client experience, filling gaps within
financial services offerings, management decision-making
and many others.
Inthe near future, Al in financial sector will be instrumental
in providing new, as well as improving on many existing facilitations, which include:
* More stringent preservation of consumer confidentiality.
* Increased security of funds and personal data.
* Faster detection of unusual transactions.
* Speedier and more accurate financial transactions.
* Timely detection and blocking of a dubious transaction or unauthorized access to data.
* Identification of clients through the speech processing and facial recognition.
* Customized access to accounts and information, as per the preference of the user.
* Quick recognition of suspicious transactions attempts to steal or forge a digital identity, and
other possible fraudulent activities.
* Improved information exchange and interaction between clients and financial institutions.
* Personalized offers of financial services to the customers.

* Text and voice-based customised reminders and prompts offered by robotic advisers to
customers.

; * Easy availability of detailed analysis of the clients’ income, expenses, requests, previous
| transactions, and risks to the financial advisers.




- Looking Ahead
' echnolody is advancing at a ve

x yndané tasks easier. There are Cf‘érf;s‘; [taace and is not going to be limited to j i '

ns. For example: Voice-based persongijkS that Al can perform more qjic;lo O ettaly e

el “oal time answers i 1 et gss:stants such as Siri and y and eftectwelyAthan

ffer S and e e ers queries, respond to their Alexa schedule meetings,

us y other activities. These free up the:eucllg:tl:) :3?, e
er activities. These

| assistants become more | :
o re intelligent every day as they constant
y renew and update the

o
e they have about their users.

KnO\Nledg
f the routine i
AS mgny 0 : tgsks WlU become automated, some job
nat will involve working with Al will be created. The Wc;rld EC(]) ; magy Ca e R
ill create at illi . nomic Forum esti
techno‘ogy W : ‘lea_st 12 million more jobs than it destroys. There _fzilmates that by 2025,
jor data analysts an scientists, Al and machine learning specialisté and mv:n 81: growing demae
, : y others.

‘Al is CL:)f.rﬁnﬂtyhggt :‘qutped to fully understand languages. Work is ongoing in this area. If Al gets
this capability: = Sysiems would be able to read and understand everything written ah dAl . )
soon have the ability to interpret human conversations as effectively as people c%n ’ ™

Jobs W”I]‘gzcg?drgeti:r?ref exciting as people will learn to work along with Al to solve problems in
new wagséuria| andpfOClJ:o:er:/‘V fChnC)'OQy will permit humans to have more time to be creative and

r 4 o )
entrep . : igher-value tasks that require interpersonal interactions. They are likely
to become mMore innovative and perform and deliver better on higher value tasks.

|. Multiple Choice Questions

1. Typically. Al today can execute:
(a) One taskatatime = (b) Two tasks atatime '
| (d) Manytasksatatime

(c) Three tasks atatime

2. Narrow Intelligence.
(a) is superior to human intelligence.

(b) is inferior to human intelligence.
(c) cansolve unfamiliar problems.

(d) enables possessing cognitive abilities.
3. SAE Internationalhas outlined levels of driving automation.

(a) three ] (b) four
(c) five ] (d) six
4. Inthe near future, Al in automotive industry will:
(a) focus on improving vehicle cafety and reducing emissions. ]
(b) design vehicles that will be more autonomous. { .
| |
=

(© Bothaandb
(d) Neitheranorb
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password,

5. Adding Al-based biometrics such as facial recognition, toa
] (b) reduces security.

(a) add an additional layer of security. -
(c) confuses users. (]  (d) neither helps nor adds to security.

6. In future, chatbots will:
(a) be able to deliver amore personalized customer experience.
(b) be able to provide intelligent recommendations ata faster pace. &
(c) Save businesse’s money through customer service. internal processes. and marketing efforts,

(d) Allthe above

7. Patient centric care means: .
(a) patients will participate in decisions regarding their own care. D (

(b) customized care plan will be developed for individual patients.
(c) information is fully shared in a timely manner so that patients and their family members can
make informed decisions. C]

(d) Allthe above

True or False

1. Humans possess Narrow Artificial Intelligence.
(b) False

(a) True
2. The less human intervention an automated car requires to operate, the higher is its level of
automation.
(b) False

(a) True
3. As the data being generated today is exponentially increasing, it is going to get more difficult for

humans to implement cyber protection.

(a) True (b) False
4 Infuture healthcare'sfocuswillbeonwellnesswhichwillbe professionallymanagedbyhealthcare ‘;
companies. |
(a) True (b) False l
5. Alis currently equipped to fully understand languages. |
(a) True (b) False

Answer the Following Questions
. State any three differences between Narrow Al and General Al.
. What are the sensors and cameras used forin autonomous vehicles?
. Whatadvancements owing to Al technology would the automotive industry see in the near future?

1

2

3

4. What is the meaning of cyberattack?

5. Explain cyber security and the role that Al can play in helping human cyber security experts.

6. Howis Alable to monitor, analyse, and respondtosecurityissuesatamuchfaster pace thanhuman

analysts?
Whatimprovements is Al likely to offer to chatbots andvirtual assistantsin future?

~

8. Write about any three Al-based advancements that may be seenin healthcare in near future.

_Artificial Intelligence -VIII
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9. What are the various purposes for whij o
inancial sector? ich artificial intelligence technologies are used in the

i -jefly about
10. Write briefly about the broad changes that Al will bring about in our lives in the coming years.
(& ]
”T'" =77 PR

Imagine you are inthe year 2030 and wri .
coltowing: Ite a letterto your future self. Your letter should include the

‘ iDe:Cirn[ZtI;):aOn:::gthatdyou have learnt so far and all that you would like to learn in future
e Im . , : :
e andreflect onskills that you are likely to require for futuristic opportunities.

e Include all the things that you see yo i ienci
usage of Al in your day-to-day lier urselfdoing and experiencing in future especially related to

S

[ Multiple Choice Questions
1.(a) 2.(b) 3.(d) 4L (c) b5B.(a) 6.(d) 1. (d)

Il. TrueorFalse
1.(b) 2.(a 3.(@ 4.(a) 5.(b)



rF e e —

osmart Cities,
smart Schools
and Smart Homes

Smart Cities
What is a Smart City?

learn about:

s What is a Smart City?

L ¢ An Example of a Smart
SM ART ClTY City/Nation—Singapore
o o + Components of Smart
Cities
s ot rsncy * Features of a Smart
\3_ ‘ \ ’\:W g (: ” T /) o ] City—Transportation,

( @ Energy Conservation

) — F : - ), @ | and Efficiency,
: . , _ i Environmental Concerns
: B b n - : Waste Management |

L
|
g and Sanitation, Smart

3
¢ i : Buildings
= = E ::::::::: it 1 1 > HOW dO Smart Cities
\ = work?
= EEE " + Smart Schools

+ Advantages of Smart

e i B

Schools
Over the years, alarge number of people have migrated fromvillages + Smart Homes
and smaller towns to cities. As aresult, cities are becoming increasingly + What are Smart Home
more populated and complex to manage. The city governments are . ﬁi‘:jgmges OLEIE
G . ) A . S
using many technological tools to improve various facets of the quality s SomaSmartHon
. il . . o
of life which include providing better transport systems, social welfare, Technologies 3

economic growth and sustainable environments and many others.

. One such tool that is used to manage cities is ICT (Information and
Communication Technology) and is associated with the concept of

' smart cities. b

A smart city is an urban city that has become more efficient and t ‘

more environmentally friendly by using digital technology. Being a '1

' smart city means using all available technologies and resources inan §

| intelligent and coordinated manner to develop urban centers that are s

at once integrated, habitable, and sustainable. (Barrionuevo, Berrone,
and Ricart (2012).

Smart cities use electronic and technological-based infrastructure
76 1O collect real time data and insights and use this 0 make informed
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—and create offeclivo solutions
qfoNS and e 8 olations for golvine 3y
gions that includa public transport, anr'\lmllc{):\":v) clty's probloms auch ne improving day 1o iy

0P g and citizen s wollare amongst olthars. Tha lnlt,ﬂ\or and powar supply, cuality of gcwommmlt

5 jty of e of people by onabling local aron dova| 'nl 16 10 driva ocanomic growth and improvo e
o taovelopmont and harnossing tochnology.

" gxample of a Smart City/Nation

a
“%
psd

A

Singapore Is an oxample of smart
clty/nation, It uses seNLOrs and loT-
onablod cameras 1o monitor  the
cloanliness of public spacos, crowd
density and the movement ol locally
rogistered  vehicles,  Enorgy  Uso,
wasle production and water use are
monitored in real time. Autonomous
i : . vehicles are being tested onthe roads.
- e ey Y ey S - Ly ) " Testing is on for an elderly monitoring

' ‘ . e PR ielE==  syslem o ensuro the health and well-
being of SINgapore's senior citizens. Singapore has been consistently receiving top Smart City Index
rating for the past feyv years. The Smart City Index is produced by the Institute for Management
Development (IMD) in Lausanne, Switzerland, and the Singapore University of Tochnoloby and
Design (SUTD). The Smart Cities' Index looks at how well cities are adopting digital technologies and
improving the lives of the people who live there.

3 ,,.\’l'

components of a Smart City
The different components of a smart city include smart infrastructure, smart transportation, smart
energy, smart health care and smart technology. These components are what make the cities smart

and efficient.

Technologies such as Information and Communication Technology (ICT), Internet of Things (loT)
devices, software solutions, user interfaces (Ul) and communication networks, artificial intelligence,
machine learning, dashboards and big data (BD) are helping in transforming traditional cities into smart
cities. The loT is a network of connected devices—such as vehicles, sensors or home appliances that

can communicate and exchange data.

Features of a Smart City

Automation, |IOT and Al are acceleratin
include:

g smart city adoption. Some of the features of smart cities

Transportation
Smart transportation solutions are clean and efficient. They help in reducing traffic congestion,

thereby helping in having cleaner airand reduced energy consumption. Whenthe public transportation
system is good, people tend to leave their vehicles at home more often, which help contribute to a

more sustainable environment.

77

Smart Cities, Smart Schools and Smart Homes

-
- - ~

_Ben __-MWF{ L W ! u ﬁ \

|
i
!
|



Smart Public Transit

Smart buses and rail transportation systems offer
passengers a convenient and efficient means of travelling.
They are equipped with advanced computing, wireless
communication, and global navigation satellite system
(GNSS). They coordinate services and take care of the
commuter's needs. Smart public transit system focuses
on improving efficiency and rider satisfaction. Smart
transportation solutions are clean and efficient. They help
in reducing traffic congestion, thereby helping in having
cleaner air and reduced energy consumption.

Smart Traffic Management

<>, Smart Traffic Management
s, | . Systems are technology solutions
| o ! ; that are adopted for fast, cost
- effective improvements in safety and
<, - » traffic flow in the city. These help in
ol increasing efficiency and reliability ag
s JControl Center )| as creating cost savings. These
i systems utilize sensors, cameras,
cellular routers and automation tg
monitor and automatically direct
traffic and reduce congestion.

£

Ol - P B
CCTV Camera|  Data Gathering

Traffic flow is monitored and
analysed in order to optimize streetlights and prevent roadways from becoming too congested based
on the time of the day.

Ride-sharing and bike-sharing
The shared use of travel
modes, has been rapidly
increasing in the last few \ﬁ -, ’l
years. This shared travel mode ARS
enables users to gain short-
term access to transportation
modes on an as-needed
basis. These have been made possible because of ICT enabling easy use of shared mobility options
by commuters using mobile apps on their smartphones. In addition, the shared travel provides an
environmentally better solution as it reduces carbon emissions by reducing traffic congestion.

gt ¥ _/
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. oceur in cities. There

s maft Parking Meters
Apps help drivers find available i
parking spac '
es without

navind to keep driving looking for a vaca
gmart meters also accept digital payment nt spot. These

Electric Public Transport

The adoption of electric public transport is in ,
ver thé V\{ork‘j.. They offer sustainable mobilitcrea&r?g él
as they significantly reduce greenhouse galéeSolt(Jéorws,
s (GHG)

issi air and noise i
gmissions: pollution, and d

' ependence o

n

fossi! fuels.

gnergy conservation and Efficiency

gmart Grid
gmart grid is an electrical grid with automation, IT
oystems and communication. It can monitor flow of p0\|/ver i
from point of generation to points of consumption and
can control the flow of power in keeping with the power
t is getting generated in “real time”. This enables

MARKET:

tha
smart grids to supply power on demand, monitor energy P ,
outages, identify losses, take appropriate actions and NN ‘ :
improve operations. KT SOl d
__@ =N ‘:,:‘ ‘\‘ L .;;;g —
smart Sensors s == o e
T e Y

A smart sensor is asensor that takes some predefined ;
'..—'Q:TRANSMISSION ....... D_I-S—“rRlBUTlON

action when it SENSes the appropriate input. They are
used for monitoring and controlling mechanisms for
many envi ids, exploration an

ronments such as smart gri d many science applications. For example:
smart streetlights dim when the

re are no cars or pedestrians present on the road.

at this will increase to 66%
the environmental impacts
mes even greater

Environmental Concerns
About 56% of the world’s population live in cities and it is expected th
by 2050 meaning nearly 7 out of 10 people will live in cities. To mitigate
of this urban migration and tackle climaté change, the concept of smart cities assu

importance.

The report by the Intergovernmenta
warming of 1.5°C by 2040. And cities aré of
world's energy and produce more than 70 percent Of greenhouse ga

Majority of the world's economic activity, energy consumption gn .
fore, in order 10 significantly cut emissions, cities will need to US€ less energy

and use renewable energy whenever possible Countries around the world have set large targets for

has forecasted global

mate Changeé (IPCC)
e 78 percent of the

concern as they consum
s emissions.

d greenhouse gas emissions

| Panel on Cli
particular

ing greenhouse gas emissions. If such goals are to be achieved, cities will need to US€ significantly
nergy. 79
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Smart Cities are engaged in:
* Creating green spaces.
* Strategies to save water and energy.

e Conservation of freshwater.
* Better waste management.

» Reduction of pollution.

« Enabling reduction in demand through efficient urban d
changes.

Investment in climate resilient infrastructure.
Establishment of platforms for sharing knowledge.
Incorporating climate and biodiversity concerns into urban programmes
and policies.

Investing in nature.

Investment in conservation generates positive economic returns, and provides practical e
recovery options.

esign and lifestyle

L]

Waste Management and Sanitation
The production of waste increases with urbanization and increased consumption.

4Rs OF WASTE MANAGEMENT
REI:JSE RECYCLE RECOVER
+* + J; | o:
1O = @ ______ . _ .

Some solutions being provided by smart cities for waste management and sanitation include:
* Management of waste trucks and
infrastructure.

urban

* Utilization of information ang communication
technology (ICT) in waste management.

Using sensors to measure water param
guarantee the quality of drinking water.

Provision of proper wastewater remoyg| anddr
Waste classification and segregation,

eters and

ainage.

s
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‘Using internet-connecteq tra

shcang 5

e nd loT-enabled systems for waste collection and removal.
|DT i : " ‘.‘. . . .4.,,__‘:7.7__ o— ot

v,
oo

: padl | T TR R
e AN - Location of | ! loT-Enabled Smart
! TS Smart Bin T 'Waste Management
R Optimizedragy e i
Collection Ragpa AN i
2 ., 2
Ly Embedded - |
. ‘fi’v*‘& . n Sensor
~ Send 1o Driver 4%

‘ in Cellular
- Conecled Truck 47

« Planning and optimization of waste truck routes.

smart Buildings
New buildings are constructed with sensors. These:
» Provide real time space management.
Detect leaks in water mains and other pipe system.
Ensure public safety.
Monitor the structural health of buildings.
Detect wear and tear.

Notify officials when repairs are needed. |

Smart city technologies also facilitate urban manufacturing and make urban farming more efficient,
enable energy efficiency and space management.

How Do Smart Cities Work?
Smart cities use loT devices and other technologies to improving the quality of life of people as well
as for achieving economic growth.
They:
» Gather data in real time using the connected smart sensors present throughout the city.
« Assess the collected data to draw meaningful insights fromit.
« Communicate the insights gathered to the decision makers.
The city officials use these insights to optimize operations, create solution§ and improve the qua!ity
- of life for residents. Some examples of smart cities around the world are Singapore; New York City,

JSA; Tokyo, Japan and Dubai, UAE. -

Smart Cities. Smart Schools and Smart Homes
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Smart Schools
ols in how

Smart schools differ from traditional scho

smart technology and digital tools s
devices, Interactive whiteboards, projectors. et
to maximize and improve student’s
Smart schools provide an interactive |
These schools also empower teach
engaging lessons.

Advantages of Smart Schools
Some advantages that Smart Schools 0

1.

. Easy access to online resources

uch as laptops, tablet
c. are used
learning experience.
garning environment.
ers to deliver more

ffer, include:

Easy access to information .
: rt gadgets b

Smart classrooms have internet connections, SO th:n;i;?:d agd C%n searecl:r:\gfo"]'Sed n the

classrooms such as laptops, tablet devices, etc are net co flﬂformaﬁo;l

on the internet.

The smart schools store classroom resources
digitally, so the information can be accesseq by
anyone, anytime, and from anywhere. For virtual
classes, this is a big advantage as both students gnd
teachers have very convenient access 10 everything
they need for effective teaching and learning.

. Interactive teaching environment
and teachers have definite (olsg

The teaching environment is interactive where both students
to play. This helps in improving interaction between the students and teachers and they arg able

to communicate outside the school with the help of emails and messages.

. Use of digital medium for classroom work

Students can use tablet devices for taking notes and don’t need to carry heavy schoal bags

having thick paper notebooks and textbooks.
. . . . s B . 3 - e ﬁ'/’""‘? “: mi“""“ T B T
.tBetlter understanding of topics by using digital A= ¥4 -
ools :

Many tools such as power point presentations,
audio sessions, video screenings, projection of net
searched latest relevant information (relevant to the
topic under study) etc. are used for teaching topics
in classrooms. These make the lessons easy to
understand and involve and engage students better.

. Promoting Green Environment

Use of digital tools reduces the need for paper, pens, print outs, etc, thereby being Mo
environment-friendly and also reducing carbon footprint.

Artificial Intelligence -VIII
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r'vailability of resour
es are recorded, so if st
ild € ill get access to whateve
; )t ity understand a topic that
ater, in order to clear their doubt
S Learning at their own pace

Resource material is avaj
ailable online—
e B el at their.own = nNe—so students can access information whenever they

9. Interaction with parents

Smart technology provid :
Jbout various matters Suchesaa convenient and efficient way for parents to remain informed
home works, feedback on th = parent teacher meetings, upcoming examination schedules,
eir children's performance, etc. and to connect with teachers.

— BENE
=t — FITS OF SMART SCHOOLS FOR PARENTS
. 1T—hey argn faptt informed through SMS if their child has reached school or is absent.
. ey gain instant access through SMS about progress report of their child.
. They know the homework details of their child.
. They become part of their child’'s academic activities with instant communication from
the school.

ce
dentmateria| after the class lecture
She
r was ey SCI?OC)' due to sickness or any other reason, they
was ta COve.red in class and not miss out. Even if students did
s and ught in class, they can always go through the recording
understand the topic better.

smart Homes
SMART DEVICE

What are Smart Homes?
As human beings, we endeavour to make our day to day
lving more convenient and easier for ourselves. One of the
main functions of smart homes is to improve the quality of
life and convenience in the home. Another function of smart

homes is to provide greater security and more efficient use of K »
mart home means a home where certain devices are connected to the Internet, otherwise

devices. These devices automate tasks and/or allow remote access. It
ocesses and technical systems where devices are remotely controlled
home devices include smart lights, smart thermostats,

SMART HUB

energy. S
known as Internet of Things (IoT)

denotes the use of automated pr
and connected via internet. Common smart
smart locks, video doorbells, smart security EESETEEEER Fsi'\i'ﬁu}iésérnsmmruome_w N
Self-Programming

cameras and many others. These may be Security

controlled by various methods such as apps, Smart Ca'ﬁe'as S Eme,tainmemme”“°“a* S

remote controls, switches, voice assistants Lighting o @) | Appliances , & HU e
R

such as Alexa or Siri or artificial intelligence. v
The heart of the smart home is the central
~ control unit ( known as the hub or gateway),
with which various smart components are
tonnected by wi-fi and can be controlled from
rsonal computer, laptop, smartphone or




In homes that are not "smart”, every device in the home needs l:\Urr::';i; :ﬁ:ﬁg:?gﬁ?" Proce
and activate each device individually at the right time. The smart ho , enab ;
devices to Communicate with each other. , home on their own, on 1. .
Devices start, control and monitor specific processes in the hom communicaté n the
w they are Programmed. As the devices are interoperable, the}./ S t Wl.t 1 Cach .
Many home attributes such as lighting, temperature, entertainment Systems, appligng

es, |y

: nitored and controlleq ; ‘
Security such as access control and alarm systems can be mo dingq
Home.

ho

i ' soon as it receives inforpas: ,
For example: a Smart thermostat switches the heating off as STETHED ke aUtomm‘a“O o
the sensors of other devices, that no one is at home any more. ati

different tones of colour depending on the time of the day.

Advantages of g Smart Home .
* Smart home systems and devices often operate together and automate actiong baseg o
required settings of the home owner. '
Home owners are provided a lot of comfort and convenience as don't neled‘tg do g
manual work that they did before. For example: They no longer need 1o start Individua g
and processes manually at the right time.

|
Devices such as motion SENsOors or cameras ensure greater security by enabling homes tq be,
monitored, from whereever the home owners may be.

Thermostats and smart lighting help save energy. Lights can be Programmed to automg

switch on when one enters home and also switches off when no one IS at home.

All the devices in the home are accessible from one point.

* Remote control access enables the home owner to use his mobile phone to switch on o Switch
off gadgets from wherever he is. For example: Turn on the washing machine bef

home, so that clothes are already washed by the time he arrives home.

Smart home systems are flexible in that they ¢

ones. So, the home owner can upgrade to the latest versions as technology advances.

* Alerts can be enabled and sent on smart phones for situations such as detection of a burglar
on the smart camera, fire or any other hazard.

eViCeS ;Z

ticaly |

Ore arriving

an accommodate new devices with the existing

* Smart home is relatively easy to set up, even if the homeowners are not very technically sawy.

Some Smart Home Technologies

Smart Thermostat: Setting the heatin

A smart thermostat is paired with a smar
tablet, or any other internet-enabled gadg

g orcooling to g desired temperature,
tdevicesuchasg phone,
et. This enableg the home
ooling system of the home
remotely controlling home
register the home owners'’
lly modify to thejr required

an set the heating/cooling
g home,

mperature preferences and automaticg
{temperature settings. The homeowner ¢
i deSide temperature before arrivin




-.gonnect to the internet to access conten

0 _
. ldentify the difference between reside
purglars: and can send alerts if suspigio

nts, visitors, pets and
Us activity is detected.

gmart Lights

gmart lights can be controlled remotel

) y. They can detec
someone iS N the room and accordingly adjust the Iitﬁvtiherl
The preference of the home owner can be Drogramme?j ann%

the lights accordingly maintain the required level of brightness

They can also be programmed to switch on and swi
thereby saving energy. switch off,

Smart Doorbells

The smart doorbells come with a camera so the home owner
(from wherever he may be) can see who's at the door on his
smart phone.

smart Smoke Detectors
These smoke detectors sound an alarm when smoke is
detected and can also send alerts.

Smart Speakers and Displays

These smart devices can be voice controlled. Smart
assistants such as Alexa and Google home link to smart
speakers and other devices to automate various gadgets.
Voice commands to Alexa or google home can get them to
play music, give answers io several questions, order food from

restaurants, etc.

Smart Electronics and Entertainment
By linking speakers and smart TV. the volume is controlled

_from the smart phone or from a smart remote. Smart TVs
t through applications,
al smart TVs also

such as on-demand video and music. Sever
iide voice or gesture recognition.
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True or False

Multiple Choice Questions

1. Over the years. a large number of people have migrated:
(@) from villages and smaller towns to cities.
(b) from cities to villages and smaller towns.
(c) Bothaandb
(d) Neitheranorb

‘ ious facets of i |
2. The city governments are using technological tools to improve vario quality of lifg b

include providing:

() better transport systems (] (b) social welfare
(c) economic growth (] (d) all the above
3. The criteria followed for housingin smartcity is: N
(a) water conservation (]  (b)energyefficiency

(c) sustainable design and architecture (] (dalltheabove
4. TheloTis a network of devices that:

(2) are connected and Cancommunicate and exchange data.
(b) are not connected.

(c) are connected but can't communicate and exchange data with each other
(d) none of the above

5. Smart grids can-

(a) supply power on demand D (b) monitor energy outages
(c) identify energy losses () (d) all the above
6. The report by the Intergovernmental Panel on Climate Change (IPCC) has forecasted g
warming of by the year 2040
(a) 3°C (b) 1.5°C
() 4.5°C L) @a2sec
7. Smart schools:

(b) use conventional teaching Mmethods.

(c)areunableto Catertothe|
(d) are not desirable

Sthe centralcontrol i
| unitkng :
gl tee wn as:

b) i
(c) the hub or gateway D (b) siri

(d) cortang

(0, T i L e 3

|
|
|

|
lobal |
{
1

O

!

L

5|
O
i
D.
]
O

|
|




nathommuni i iti
CationTechnology) is not associated with the conceptof smart cities;

! The shared travel mode enables us ioigheLse
as-needed basis. ers to gain short-term access to transportation modes on an

a) True
. 12 he devicesi L
4. Allthe "asmarthomeareaccessiblefrom one point
S point.
(a) (b) False

5. Geveralsmart TVs alsoinclude voice orgesture recognition
True |
(a) (b) False

Answer the Following Questions

Il

Whatisasmartcity?

. Whatare the fe.'-itures ofa smart city? Explain any two features briefly.
_Howdosmart cities work?

Wf‘h‘:lt are sma'rt schools? How are they different from traditional schools?
_ Brieflydescribe any three advantages of smart schools

1.
2
3
4.
5
6. Whataresmarthomes?

7. Explain any three advantages of smart homes.

8. Name any three smart home technologies and explain how they work.

v, Creating a Story
Write a story to explain your dream house to your classmates using Story Speaker

Story Speaker is tool that lets anyone create talking, interactive
stories with no code. You can write a story in Google Docs, push a button, B
and play it instantly on your Google Home (or any other device with the ’

STORY SPEAKER

Google Assistant). _
Resources: Maa isbeactive s sithoo sy
Introduction to Story Speaker:
htrps//www,youtube.com/watch?v=wsrszYvhH8&amp:feature=youtu,be
Link to read more about story speaker.
https://docs google.com/dowment/d/]hFrBtstF2LoZ]FFpXEH7Léf\/VHHjZA‘vW—itXnKSXKB/edli

Log in to Goggle Docs. Then download Story Speaker add-on to your google document. Use the
basic template to create the story using Google Extension of Story Speaker for Google Docs.
N

(NOTE' The Following Things Matter in Writing The Interactive Story:

* Simple use of language
* Clarityinthinking
* Ability to recognize patternsinan instruction

* Need to give sequence of events
L‘Appropr/ate choice of words when giving an instruction y
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Watch the following videos:
(1) Link for smart cities video: htt

J/www youtube.com/watch?v=dande9dAs
i wwyoutube.com/watch‘?v=i73n—LTXPIM

(2) Link for smart home video® https://w t homes. After watching thewde ,,

Students can look at other videos also of smart citiesand smar
students should discuss: . mart homes.
* What features they liked about the smartcities andthes they had drawn in th
* Students should review the floor plan of the smart home that they N the Prey; ?

chapters and now:
(a) Write down their expectations of a smart home. *
What | Expect a Smart Home to Have 3

(b) Redesign their floor plan based on what they have read and seen
Listthe new things that they will be addingtothefloorplanthattheywil

Redraw the New Smart Home Floor Plan

about smart homes?
Lnow be redesigning

I. Multiple Choice Questions

1.(a)

@

B True or False
20 3(a) 4(a) s5(y

2.(d) 3.(d) 4.()




Sustainable
Development Goals

What is Sustainable Development? !_
een consuming more .,

Natural resources are
mptions of these
ts, water bodies,
| erosion, poor

Humans over a period of time, have b
resources than the earth can regenerate.
not limitless, and careless and excessive CONSUY
re;ources have already affected biodiversity, fores
soils and air quality and triggered climate change, SOi
air quality and undrinkable water.

Sustainable development is the idea that humans must live and
meet their needs without compromising the ability of future generations
to meet their own needs. In simple terms, the development has 10
be sustainable over a period of time-such that neither the planet’s
resources run out in our lifetime, nor in that of our future generations. |

World Commission on Environment and Development have defined '
Sustainable Development as “development that meets the needs of .
the present, without compromising the ability of future generations 10
meet their own needs.” |

The aim of sustainable development is to balance our economic, '
environmental, and social needs, so that the resulting prosperity IS
not just for the present generations but also for future generations.
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What Are Sustainable Development Goals
also known as the

The Sustainable Development Goals (SDGs),
Global Goals, were adopted by the United Nations in 2015 as a
universal call to action to end poverty, protect the planet, and ensure
that by 2030 all people enjoy peace and prosperity.

The 17 SDGs are interlinked—they recognize that action in one area 4
will affect outcomes in others, and that development must balance
social, economic, and environmental sustainability. The SDGs are
included in a UN Resolution called the 2030 Agenda for sustainable
development, which aims at fostering a more sustainable future. This
agenda intends to counteract global problems, such as poverty,
inequality, climate, environmental degradation, and justice.
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Itis built on the assumptions that: : i
= Economic prosperity, social progress and environm
- be brought together
i ursued. ‘ e
* Allthe SDGs are interconnected and have to be JO'”t'ytp corporations, and the civil sagie;
* A collective effort involving various actors (governments, . -
needed to transform our global society. ; sustainable fi o
These goals were designed to be a "blueprint to achieve a better and more e fo_’;\

I

all”, ('

™o ' GENoeR.
~ . O ouAy |
aﬁgg?zmlsw«c ‘ eucaron . 1 snunm

i

al protection go hand in ha

DECENT WORK AND
ECONOMIC GROWTH

_ PARTNERSHIPS
| FORTHEGOALS

SUSTAINABLE
DEVELOPMENT -

GOALS

Brief Description of the Sustainable Development Goals
~ Goal

Brief Description .
1. No Poverty

End poverty in all itg forms everywhere.

2. Zero Hunger End hunger, achieve food securit

promote sustainable agriculture,

Ensure healthy lives ang
ages.

y and improve nutrition and

3. Good Health and Well-being Promote well-being for all at all

4. Quality Education Ensure inclusive ang equitable quality education and promote
; lifelong learning Opportunities for g '
Achieve gender equali

5. Gender Equaliy

ty and empower gl women and girls.

- 6;~C’V‘33” Water and Sanitation Ensure availability ang

bk Sustainable management of water and
Sanitation for g i

.-<'Aﬁbf¢?bl,e,fénd C'eaf‘, Energy  Ensure access to affordable, "eliable, sustainable and
S e e modern energy for g)|. '

Sﬁgwt?]tefjlﬁtaéned' Inclusive ang Sustainable economic
’ n . %)
el Productive €Mployment and decent WQrK




IR Sl o T

deustrylnnovatlonand
¢ |nfrastructure e
910 Reduced Inequalities
ﬁ 1 i ‘gustainable Cities and
. communities

» Responsible Consumption

and Production Ensure sustainable consumption and production patterns.
43, Climate Action

S S; }resmerln infrastructure, promote inclusive and
i nable industrialization and foster innovation.
educe inequality within and among countries.

M ngt g
ake cities and human settlements inclusive, safe, resilient
and sustainable,

Take urgent action to combat climate change and its impacts.

Conserve and sustainably use the oceans, seas and marine
resources for sustainable development.

Protect, restore and promote sustainable use of terrestrial
ecosystems, sustainably manage forests, combat
desertification, and halt and reverse land degradation and
halt biodiversity loss.

14. Life Below Water

O D TR

15. Life on Land

16. Pea,ce'. Justice and Strong Promote peaceful and inclusive societies for sustainable
Institutions development, provide access to justice for all and build
7 . effective, accountable and inclusive institutions at all levels. !
17. Partnerships for the Goals Strengthen the means of implementation and revitalize the

global partnership for sustainable development.

Role of Artificial Infelligence in Achieving Sustainable Development

Goals

Al technology enables new technologies that improve efficiency and productivity and can play a
very important role in helping the global attempts of achieving sustainability and meeting the UN's
Sustainable Development Goals (SDGs).

The role that Al is already playing and can increasingly play in achieving each of the seventeen
goals is as under:

T

Goal 1: No Poverty

Al-machine learning models can be used to identify the poorest regions in ;
the world and accordingly provide real-time resource allocation to them through i
satellite mapping. Economic aid can then go to those who need it the most, which i
will help in reducing poverty. Improving agricultural yield using Al also helps in

)
reducing poverty. ;

Goal 2: Zero Hunger
Artificial Intelligence can be effectively used for forecasting food shortages and

i
for improving nutrition and promoting sustainable agriculture. Al solutions can be i
used to suggest crop and land use optimization and precision farming resulting ]
in higher yields that will help in reducing hunger. Al can hence play a role starting }
right from food production o its transportation and subsequent distribution. i

————
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‘?Goal 3: Good Health and We"-Biln?iﬁgC - o akthroughs and drug discoveride
: Al has enabled new scl

'Caith,
and diagnostics are signlflCE_lnﬂy Irsf;grtor\éz(:r:;riugh
Healthcare' programs ~vices such as disease d.lagno' ) nt ang pat
enabling‘dugutal health seement (using mobile devices with smartphone Camel’ag
and public health man?g eople which is much more than coulq. otherWiS b é%
foéd?efsgj b?/utrr?ebs;is?ing healthcare systems. Al’sI paﬁzfiz(;icgfg'ttéotr;]applic tign,
) i ' ical con eir lifag

is being used to identify patients at risk of developing certall.ln mer:\'/(;er‘] ool ta‘igis;
environmental, genetic, or other factors and therefore enabling p :

GOOD HEALTH
AND WELL-BEING

3

Goal 4: Quality ?nd;(y:gg?gassroo m settings, teaqhers often do not' haverthe tllr_ne for hly
personalised teaching and feedback. Virtual and reSPOT'WS'Ve pg Sona lzgd Iearnmg:
s enabled by Al wherein learning environments a.re Immersive and Interactig
Al is enabling learning material to become accessible to .all—Wh,erever they may
be in the world, as long as they have an internet ConneCtIQn. Al's data analytics.
which can collect, and process huge amounts of data is being used to Constantly

review and improve study modules and courses-enabling current, accurate and updated availabilty
of teaching learning material.

highy

Goal 5: Gender Equality

: Gender equality is imperative to ensur

GENDER .
; €mpowering women for growth and
gender-sensitive language to write j
helps in increasing the diversity of the w
advancing gender equality in our societ

Goal 6: Clean Water and Sanitation

z ] Al can address many challenges related to
being used to innovate services related tg wat
water quality ang predicting

er delivery, sanitation, monitoring
'equirements  of infrastructure.
ting sanitation and consumption
Nd sanitation to people.

used for predic

Goal 7: Affordable and Clean Energy

ety, efficien

Sy, and reliability. Al in e
lenges bei

e cuy A
rent chg ng faced in supplying cleant




8: Decent Work and E¢q
The concept of d

NOomic Growth

Ofg_anlzatlon. ‘It involves 0 " haslt')%n championed by the International Labour
fair income, Security in the VL) Portunities for work that is productive and delivers a
for personal development orkplac’_e and social protection for all, better prospects

and social integration, freedom for people to express

_ ganize ici i
B opPortunity and treatment fo and participate in the decisions that affect their lives and
allwomen and men” It focuses on the quality of employment

e

and th:tes?;s: ti;fi?:frlgfkanq social protection felt by the worker. Al technology is being used to
autflm nce of systems . tlme_ consuming as well as expensive‘ Al is playin g}; role in predictive
malﬂte”aAt helpsini ' Dr(-Dducn('Dr-, plants, dams, bridges EIC—ma'kin itia?ler?or eople Svho work
on them. p Increasing efficiency of organizations, t|hereby contgributing to e[c)ongmic growth.

oal 9: Industry, Innovatio

2 : Al-based rese;::r?i':ctlg |‘nfrastruCt.ure .

sustainability of industri eing Usejd‘for increasing efficiency and improving the
Nt nesland societies. Al research and technology has enablgd
e diashoror o nov.atlons.‘ They are being used to manufacture better qu.ahty
et Alls ot uratl‘on of time as well as facilitating distribution in an optimised
] = playing an important role in building resilient infrastructure, promoting
inclusive and sustainable industrialization, and fostering innovation.

Goal 10: Reduced Inequalities

. ; In order to reduce inequalities and ensure a life of dignity for all, political,
economic, and social policies should pay particular attention to the needs of
disadvantaged and marginalized communities.

Al can help in reducing inequality in several ways some of which include
automating legal advice, identifying inequalities in legal practices and regulations
and creating new and equal foundations, automating, and making tools available
for translating documents, textbooks, and legal frameworks in local languages.

their concerns, or

Goal 11: Sustainable Cities and Communities
2 R Al enables smarter and more efficient design of cities and communities.

Al-enabled smart public transit system improves efficiency. Smart transportation
solutions provided by Al aré clean and efficient as they reduce traffic congestion
which not only saves energy consumed but also aids in having cleaner air. Al
. facilitates smarter planning of infrastructure and helps in creating sustainable
I communities. Readily available and easy access 10 data through Al technologies

enable citizens to make informed choices for themselves as well as for their collective communities.

nsumption and Production
Consumption and Production is about

NEEEEW

Goal 12: Responsible Co

As per United Nations, Responsible
r with less. It is also about ensuring economic growth

without environmental degradation, increasing resource efficiency, and promoting
sustainable lifestyles. Sustainable consumption and production can also contribute
substantially to poverty reduction and the move towards low-carbon and green

economies.

doing more and bette

Sustainable Development Goals
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Artificial Intelligence -VIll

“Al is yielding optimal consumption and production levels with vor(lcm grean fmmaﬁ}wﬁﬂg} r
wasle, and vastly improving yields and resource afficiency.” — Al XPRIZ[:. Al can 1educs | K:imwlag
in production, imprave quality of goods produced and optimize logiatics. :

Goal 13: Climate Action

Extreme woather ovents are increasing in frequency. Al can help us by mducmg.“}
. i i
pro-ay emissions, improving energy efficiency, and increasing the use of renewabls

13 energy sources R
9 There are many ways in which Al can contribute ta clirmate change mitigation, A

eq through energy efficiency or by reducing emissions from transportation,
agnculture, and industry. Al can also help in buillding oarly warning systems, better

predicting extreme weather events, and developing plans to mitigate tharm. “Go-Green” is important
and Al can play a very important role facilitating that,

Goal 14: Life Below Water

1

Pollution and other human actlivitios are causing a lot of degradation, wich 3

is having severe implications for marino life and other ecosysterns. There s an
urgent need 1o responsibly manage and protect all marine lifes,

Artificial Intelligence technology can play a role towards this end and 15 being
used for several purposes such as monitoring and reinstating coral reefs, fisheries
management and formulating strategies to reduce plastic pollution of oceans,
Al technologies are being used for gathering large volumes of data about the ocean environment,

marine life, biodiversity, earthquakes, tsunamis, ocean temperatures, etc. Al tools are being used to
help clean oceans by extracting plastic pollution.

Goal 15: Life on Land

T - Deforestation and land degradation lead to a loss of natural habitats and

sNE biodiversity. Many animal and plant species are facing extinction unless action ig
taken to reduce or stop the loss of local biodiversity. Al tools can track land-animal
migration, population levels and hunting activities. This will aid in addressing
llegal poaching and promote sustainable land ecosystem. Data gathered with
the aid of Al tools, about forests such as land cover, land use, biodiversity metrics,

enable forest officials to monitor and manage forests and policy makers to undertake environmental
conservation measures.

Goal 16: Peace, Justice, and Strong Institutions

‘ 1 In order to provide access to justice for all and build effective, accountable,
0 STRONC and inclusive institutions at all levels, Al applications are being used for purposes 1

UTION ac . o A EATEA et : ]

l . such as e-governance, and personalised services. Al tools are used for gathering

data to see real time situations and their continual development over a period of
' time; analysis of data for informed decision-making and implementing solutions

and tracking global conflicts and human right abuses. Frauds can, not only be
detected but also prevented using Al tools. ‘

d

it

R W .. D




- goal 17: Partnerships for Gog|g
Strong g]oba]' nati :
required to be able th:Cat:'. regional, and local cooperation and partnerships are :
knowledge. and inNO\:qu(;eve the desired sustainable development goals. Ideas, !
access to technology ;\I t n,cah be quickly shared across the globe by better '
and relevant Quida\né echnology solutions can help stakeholders get specific
B & on how to act towards achieving the SDGs. Effective

knowledge and 0 o) atio

UHE ¢ tec 0 d ping |

wil brin equity to global, national qndu:(}n i!c)riJ y| transfer to least developed and devel ing nations i
a » € cgional development outcomes |

=SS EXERCISES.

| TrueorFalse

1. Over a period oftime, e i i
arthis generating more resources than what the humans can consume.

(a) True
{ (b) False
2. Naturalresources are limitless.

(a) True (b) False
3. The Sustainable Development Goals (SDGs) are also known as the Global Goals.
(a) True (b) False
4. Allthe SDGs areinterconnected and have to be jointly pursued.
(a) True (b) False
5 Alisalready playing arole in achieving the sustainable development goals.
(@) True (b) False

Il. Answer the Following Questions
1. What does sustainable development mean?

2. Why is sustainable developmentimportant?

3. Brieflydescribe each of United Nations General Assembly’s 17 Sustainabl
g Sustainable Development Goals of?

e Development Goals.

4. How can Artificial Intelligence helpin achieving the followin
(i) No poverty
(ii) Zero hunger
(iii) Clean water & sanitation

v R —————

(iv) Climate action

(v) Life below water

Inordertogainan understanding of socialissuesabout the sustainable development goalsthrough
aboardgame, students should downloadthe game called Go-Goals.

Link for downloading this game is: )
tp Ylgn-goals.org/downloadable-maternal/

Sustainable Development Goals
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Downloadable material includes: Board Game, Game Rules. Player Tokens & Dice and Questions,

Thisgame is similartothat of Snakes and Ladders. Play the game in groups of five. Players adYaf‘Ce
the number of spaces by rolling a dice. Players move up and down the ladder in a manner Slmllér
to that as in the game of Snakes and Ladders. If a player lands on SDG goal field (1-17), he./she will
draw a card that corresponds to the goal number. Another player will read the card question. If the

player answers correctly, he/she can roll the dice again. The first player to arrive on “2030" is the
winner.

I. TrueorFalse
L) 2.() 3.(@a) 4.(@) 5.(a)



4 Skills Required
For Futuristic
Opportunities

Why to Choose a Career in Artificial Intelligence?

; tht,}hapter, you will

[earn about:
e
ne syl .
to Choose a Career The Al revolution is shaping the way we lve and work. There 15 a huge
demand for A bisic ( _ .
iemand ftor Al professionals across a tha indusiios :1,,2 this clernar s

e
woes Bl
34 pal

(2t 1y
slated to arow expone ""’w-’.';“'l in tha coming ve
J L ’ ] Y3

- n Artificial Intelligence?
, skills Required for a
 Career in Artificial
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real lite challennas
b challenges, innogvate and dovelop © fiit

T

mtelllgenfe-' Techmcal ‘ not tor just businesses but also our day-to-Cay i/es A careor (hat S ar
skills and Soft Skills B oonortunity 1o solve real life probl yA0-ay WVes. O B it
L opportunity to solve real ile probiems s hugely satishying rif it L)
+ Some Popular Career \ s currently facing a skill shortage, 0 being a COmpetE ¢ A ,
), ond > 10TId{e, o s !.1’ g { s O e
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Choices in Artificial would be a highly rewarding and s
Intelligence nlen Qﬁy:]’;’t " ;:"“f "’;"v’"{l“ g J";’, satistying caree
'+ Looking Ahead: Skills also socially and psychologicarly

Required Ten Years From

~ Now

|
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The applications of Al can be seen in various seclors Thie A orie
technology field has got a huge polential anc nas the powe t i o
the future of businesses, eCoNnofT s, and sSocCikelies S
Skills Required for a Career in Artificial
Intelligence

In addition to technical skills. interpersonal (soft) skills are re

R SIINS dfe (equired
10 work efficiently, collaborate well with others in the team and manage

everything with ease. A few of the important technical a )
i t LG R LT T LAl :1“\:} S:ot S“. 5
required are as follows. ~

14 b2
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schnical Skills
Programming Languages
Ability to program is a required funda

e : , m
needs and use-cases. Knowledge and proficiency In ngfawrmng sl
R. C++, JavaScript, elc., are important and required for

coding and writing simple programs in classes IX and X. |
g Languages in Al/Machine

st be able 10 write code ﬁasg
ming languages such as Python:
e. You will be learning 5 o

mental skill. You mu

Le‘érnlngu ”

. pmgrﬁmmin
é{g Java @ .‘.

Java Script

R Programming Java Python Julia

Domain Knowledge

“Domain knowledge is knowledge of a specific,
specialized discipline or field, in contrast t0 general
knowledge". Wikipedia. Domain knowledge in Avrtificial =\
Intelligence is required for a career in Al Having U

domain knowledge helps in understanding the risks ‘8 - \Y:

and challenges that need to be addressed as well _

as to develop innovative technologies to address those challenges. Having in-depth, specialiseg
knowledge of their own field is important for professionals to work effectively in their field and relate
and interact with other experts. Besides knowledge in your own domain, it is also useful to get some
domain knowledge of the Industry Verticals like Healthcare, Retail, Finance, Manufacturing, Logistics,

Travel etc as it would be useful to understand the use cases of Al in those Industries.

+

B \@@\.g #  Artificial Intelligenge
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Good Knowledge of Mathematics
Al professionals work on algorithms and therefore require good mathematical knowledge to b

able to efficiently solve Al problems.

Data Science and Statistics

Data science is a collection of data to analyse and make decisions based on the analysis. It use
scientific methods, processes, algorithms, and insights from many types of datasets. At the root
data science is statistics. This is a core part of Al. Statistics involves data collection, interpretation, an
analysis which is required to understand patterns in Al.

Understanding Graphs

One should be able to interpret graphs to understand what they convey. With Artificial intelligenc
it becomes easier to discover insights, patterns, and relationships in data by looking and analysir
different graphs.

Probability
; ~Sound knowledge of probability and probability distribution is needed while working in
B field of Al.

ificial Intelligence -Vili ‘



Machine Learning
pMachine Learning is a subset of artificig| intelligenc
Migence,

s d efined as "the field of study that gjyes computer.

- abilty to learn without explicitly being programmed.” Human

Hurmans can
learn everything
autornatically from
experiences.

th Machine
Anhu[’ SBIT’UE/.

The knowledge of machine learning is requ;
& artificial intelligence as machine Iea;ning teilélt:ed
he machines 1o be intelligent. The computer-t;a°§§
algorithms learn and improve by themselves by usoing
iata and through experiences. There are varioué
appiicaiions of'machine learning such as in search
ongine suggestions, medicine, computer vision, predictive analytics, etc.

Machine's can
also learn from
past data with the
help of Machine
Learning.

peep Learning

DQ?D learn:ng 1S aTﬁra”Ch of machine learning and data science that mimics how humans gain
specxfng knowledge. The model of .computing used in deep learning is inspired by the structure of
the praln and thereforg this model is called the artificial neural network. The artificial neural network
mimics the human t?raln so deep learning is also a kind of mimic of human brain. In deep learning, we
don't need to explicitly program everything.

Deep learning is qf immense value for data scientists in collecting, interpreting, and analysing huge
volumes of data easily and at a high speed. Deep leamning is the technology behind driverless cars.

DEEP NEURAL NETWORK
Input layer Multiple hidden layers Output layer
3

)
L 4 |

Data Engineering

Data engineering refers to the building of systems oe ,
engineermg helps ?o make data more useful and available for all those who need to work with data.

Data engineers convert raw data into usable information that is used for analyti(_:al or ope_ratignal
purposes by data scientists and business analysts. They aré responsible for building data pipelines

10 bring together information from different source systems and collecting them in a single place that e
"",_fepreSents the data uniformly.

nable the collection and usage of data. Data

Skills Required For Futuristic Opportunities
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Soft Skills dge level, soft skills are sy
‘ . ise and knowledg - i e
While one may have the required subject expertise & of the required soft skills include.

SSen
i e SR ey
10 help become a better well-rounded professional. Som | |
l il ' ‘

Communication Skills .

Possessing good communication skills means having
the ability to communicate your ideas clearly and accurate?ly
to others using a proper and suitable tone along with
appropriate body language while delivering your message.
A good communicator can effortlessly communicat'e his
innovative ideas with teammates, managers, or clients.
Written communication skills are also as important as vgrbal
skills. Technical personnel must be able to communicate
their ideas clearly and precisely in writing . S o A=

Lack of ability in communicating well on the other hand, will 'result in making it difficult to eXplain.
what one wants to do or get done. Even a good idea or an innovative thought may be rejecteq
as it may not be properly communicated and hence not understood by others in the team ang

decision-makers.

)
R

e 2,
RPEL — o T

Collaboration

Collaboration is the process of people working together
to complete a task or achieve a goal. To address complex
business problems and nurture creativity, collaboration
plays a very important role. In most Al jobs, it is not just
one individual working alone, but a team of people working
together. It is important to be able to work comfortably
and collaborate with other team members so as to deliver
best solutions in a timely manner. Collaboration improves
outcomes!

Alarge percentags
of businesses use
social collaboration
- tools for enhancing
o business processes,

Analytical Thinking

An analytic approach tries to reduce a system to its elementary elements so as to study in detail and
understand the types of interaction that exist between them. An analytic thinker is able to identify and
define problems, extract key information from data and develop workable solutions for the problems
identified in order to test and verify the cause of the problem and develop solutions to resolve the

problems identified.
[ Sub-sub-sub-problem 1]

\{ Sub-sub—sub-probfemﬁj

SUB-problen Tk~ -24L-Sub-problerm 1

[ Main problem




- nathy is the ability to emotio
, mvs and imagine yourself in ther;?"}/ U”defStanc_i what other people feel, see things from their point
bl Lling what they are feeli Place. Essentially, it is putting yourself in someone else’s position
and fee" %ut arshles vt 9. Empathy does not necessarily mean that you have to agree with
pveryon®e . You'o understand what others are feeling and the reason behind their actions:
empathy contributes to collaboration ang cooperation, T g¢ .
eed for future .AI systgms to be empathetic—so as tolonr, %ere is a
patural interactions Wl.th humans by taking people’s L?e?a\llilne mOfS
oods IO ConSI(FJeratlon. Being an empathetic Al develo ergjvlfrt‘)
an important requirement for such development tasks. S

3
3

Ayl A L T e A

gmotional Intelligence

Emotior;a1 ir;e;ltl%incefls thhe ability to be aware of, control, and express one's emotions and to be
qware of the emotions of others. People possessing good emotional intelligence can work well with
others and show empathy.

pecision making

Decision-making skills are important as one should be able to make the right decisions at the
right time and also be aware of the consequences of making certain decisions and the impact these
decisions could have. In order to make the right decisions, one should be able to calculate the risks
and challenges if one makes some decisions. Correct decision-making ability is crucial not only for
the success of the individual and the team but also for making the clients and customers happy.

7 STEPS TO EFFECTIVE DECISION-MAKING
Decision-making is the process of making choices by identifying a decision, gathering
information, and assessing alternative resolutions.
Using a step-by-step decision-making process can help in making well thought-out
decisions by organizing relevant information and identifing alternatives. This approach
increases the chances that the most satisfying possible alternative would be chosen.

Gather Weigh the Take
information evidence action

& \x;:_; ‘\‘1 5 \(‘~“T‘/
.L-i_--" - L= :
f |dentify |dentify Choose among Review your :
the decision alternatives alternatives decision
: Creativity

The ability to think out of the box is important for Al
. professionals. They should be able o think of creative
ways of solving problems such that the solutions are
 easy, effective, viable and feasible. This will help in
. developing unique products and services.
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Curiosity
; ; 1ow M
Individuals possessing curious minds want 10 kit il
professionals possessing a curious mind, tend t0 C?benefit people.
problems. They build cutting-edge technologies tha ’

ore. learn more, and implement More

nnovative ideas and plans that Can Sélve

Some Popular Career Choices in Artificial Intelligence
Some popular career choices in Al include: . . ‘
Research Scientist: Research scientists' job involves conducting various experiments gng
processing and analysing data to get the right results.

Big Data Engineer: A big data engineer builds and manages the big data infrastructure ang tools
of an organization,

Full-Stack Developer: A full-stack developer is a web developer or engineer who works with both

the front (client side) and back (server side) ends of a website or application. Full stack developers

provide an end-to-end service and can be involved in projects that involve databases and building
user-facing websites.

Data scientist:
complex problems.

Machine Learning Engineer: Machine learning engineers work as part of a larger data science

team. They design and create machine learning models and retrain the systems when required.

Robotic Scientist: A robotic scientist conducts research and carries out the designing and
development of robotic systemns.

A data scientist makes use of data, statistics, and computer modelling to solve

. : g Business Intelligence interfaces such as data
visualization and interactive dashboards, query tools,

data modelling tools, etc.
Analytics Manager: An Analyt

ics Manager transforms raw ¢
useful for decision-making and strategic planning.

Data Warehouse Engineer: A Dg
- development life cycle for the organisatio

ata into business insights that are

ta Warehouse Engineer man

' ages the entire back-end
N's data warehoyse. :

© by side and this is qo : : ming
g | : i going to increase in the comi™
L 138, Bl e Word Bconomit Forum, *by the year 2095 machines wil o lace 80 milion j0%°
-and about 100 million jobs will be Created in the |T Industry with these new Setspof skills”. Individuals




TOP 10 SKILLS OF 2025

Analytical thinking and innovation

Active learning and learning strateq;
Complex problem-solving e
Critical thinking and analysis

Creativity, originality and initiative
Leadership and social influence
Technology use, monitoring and control
Technology design and programming
Resilience, stress tolerance and flexibility

© © 2 © 5 © © © @ ©

Reasoning, problem-solving and ideation

will hence need to cultivate and dey
: i T el
in different job domains in the IT ing Op these skills so as to b ,
ustry, as per the requiremeeraxtacl;,fI ?ntccij b?'fuwredrfdy A
industries an usinesses.

AT —

TYPE OF SKILLS

® Problem-solving

e Self-management

e Working with people

® Technology use and development

Source: Future of Jobs Report 2020, World Economic Forum

Time Management

Effective time management skills are important
e works from home, from an office or
manages one's own business. The ability tobe able
to prioritise and accomplish tasks in a time bound
manner iS important for effective performance
and workplace delivery. Time management is
about working smarter rather than harder. Time
management skills help 1O avoid stress and
enhance decision-making ability. Effective time
management leads to a better work life balance
which is going to be getting more difficult in future
unless individuals learn proper time management.

whether on

Emotional Intelligence

Emotional Intelligence (EQ) is th
and be aware of the emotions of others. Futur
need to work closely with others in @ collabora
be in demand in the futuré Al-based workplaces.

HO

1. Be assertive but not aggressive.

2. Utilize leadership skills.

3. Practise self-awareness:
G Respond instead of reacting
5, Practise ways to maintain @ PO

to conflict.
sitive attitude.

e ability to be aware of, ex
e jobs will continu
tive manner. Indivi

wTO INCREASE EM

BENEFITS OF TIME MANAGEMENT

60%
0% ———— ==

20% I—/

0%

Productivity Sense of Life Mental
satisfaction health

purpose
Source: Asoneta (2021)

pressing and controlling our emotions
e {o have a human element and the

duals with high EQs will do well and

OTIONAL INTELLIGENCE

6. Utilize active listening skills.

7.Be motivated.

8. Empathizé with others.

9. Take criticism well.
10. Be approachable an

d sociable.

4 Skills Required For Futuristic Opportunities
SN . A%\ - .,& ﬁ\! L4 :



Flexibility e S TR

In the workplace of the future, change will be inevl iftin ’
Employees will need 1o be flexible and adapt to shi v?/
workplaces, expectations, and required skill sels as ned
technologies will develop, automation will increase, an
pace of work will evolve very fast. They will need to have
the mindset to not view the rapid changes as a CQ_”C?m
but be mentally resilient and view them as opportunities for
arowth,

Adaptabilit '

Adgnmtnlm' iglthe capacity to handle change. It means being abl.e to change our E.iCTIOI'.] or aPProgep
to do things, 1o suit a new situation. It may require learning new skills as per changing CIrCumstan e
and responding quickly to new responsibilities and requirements. Future Al Wor’kforce will Need to b
adaptable to change and be able to conceptualize multiple ideas at the same time. They wj Need ty
become multi-taskers.

Itis not the strongest of the Species that survives, nor the most intelligent, it is the one that is mog
adaptable to change.™ Charles Darwin

Self-Management
Self-management is the ability to work inde '
gy n ‘ Pendently and hange one’s job without needing
mohvatlo.n or supervision from others. This ability in employees is important for efjfeotiv e functioning of
an organls’atlon. Employees will need tg know their strengthg demonsgtrat tivation,
and integrity, ' ate self-control, self-mo

Artificial Intelligence Vi \ e
ol - ...,“ i




~ sugmented Reality, Vi
A g Y, Virtual Reality and User E
er Experience

Many pusinesses are now :
) creating thej
, eir presence |
Jgmented Realty and Virual Reaiiy tocy Fo o IMBvStEs, Whigh lon! '
immersiveé experiences 10 employee )nologios. Shared virturﬂ' 1 highlights the importance of
i o oual Reality technolo . s_ will continue 16 | 8 work environments that can provide §
gy will be in demand ncrease in future, so expertiso in Augmented

cloud Computing
e and COf i
o mpanies are  swilching |

infrast.ructures to cloud solutions. Cloud techn r|0m server

gffectiveness and so many businesses are ;O ogy is cosl-

it. practically everything will be moving on thQ(C?H to adopt

e service offerings. So, cloud devebpmestu\s arlwéi SS
ou e

multipl
kill to learn for future Al-related jobs

an important S

Blockchain Development
Blockchain has the ability to k :

= st pAcs == e mebe aeneepetc:]? d:ta unique with high security. Blockchain market is expanding

o have personnels who are experts in blockchain development.

a e
<>

TOP 5 BLOCKCHAIN SKILLS

o

Computer Data Smart
Structure Contracts

Programming
arious industries and is getting a boost from Government initiatives.

v —
K —

W —

—
-

>
Cybersecurity & .
Cryptography Architecture

Blockchain is being used inv

Blockchain to be Used
to Push Farm Exports

rstotakeup chemical-free processes

o e o

Govtaimstoincentivise farme
vl 77 Ufach Take
| piot

@LPASErQUL L0 2
piockahain to helpstore | project
data of thée o ard Ity ! launched It
| HP for apples §

New Prelhi: India’s naturs! far
ming oould soon get ate hnologi odute
cal push through blockehain, as 24 e e | e
(he gover fiment plans o us the scarage and supply wodel will
technology ncross all export drl chain 1o be moniwred o replicated
ven crops 1o merease the count atalllevels for grapes,
Iy's foud shipment sand incentvic Wit heip In potter guality | M \goos and
s@ farmers Lo take Up chemical production, reduce wistage | others
free processes.
The Niti Aavol has launched a
{lot project incellaboration with  Aferthe completion of the pllot
the Himachal Pradesh govern- project on upples, tho 1ochnoluRy
menton apple far ming, to ensure will be u-pl!rnled across other
qunlﬂ_v pn"flul:nnnwmlmd.-nmn- crops including mangoes, bana port Developmen
nitoring the produce across the nas prages and pomogranates
o and supply chalit posidos vesetabled
ity produce and  Indin Fatiks gocornd Infrults and 202124, W h
production in the §7007 mition and vegotablas for |
hut itgsharein $767.01 million. :
Exportsof p

Agriculture |

dhu‘xpulla'lt'rv.«hl'('ul!unndvelﬁ- {
s1.62billontn |

tables worth about
fruits nceounting tor

mpack of nuu:l’:h” e i
s has ppercd India’s etab!
;;ﬂ);e:f&l;}sh - - isincen wm'ld,uxlur(‘himn_ ! i
tivising growers Hlockchain the global frufts and vegetable ‘
- can help bridge this market ajustlis. yugetables talled §1,73 billlon. |
o a C| Under the IAlurhchaLu technolos These tneluded about $1.12 billion A
sed Lo genera- 3 vegetables inclar i

ding pulses and §010.09 milion !

et lor B¢ vernment cl
pnlor gove . 3
gy boT sensoraare
alwid BT ing yrformal jon abo 1o cropdata and luﬂloﬁﬁt“dlstr! o
» Len of the bution of grown cropé to the food processd s Bl
. $eialt processing companies, supply of Major destinations for India's
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Cybersecurity
: rcyb
The risk of data losses is high and I g, f?ts )i/n cy
viruses and by data theft is increasing. Expe rability assessmen
information, security network, security and vulne

er security to prevent data losseg frd.'ﬁha- .
ber security having skills in Cyber of

twill be in demanq.

Application
Security

‘E d-user Informa%)n
5 curi
Security Se

Cyber
Security

I Multiple Choice Questions

1. Why are people interested in pursuing a careerin Ar

(@) Thereisa huge demand for Al professionals acr
(b) The field of Al is currently facing a skill shortag

(c) Itisahighly rewardingand satisfying career
(d) Allthe above

tificial Intelligence?

ossallthe industries.
e.

2. Which amongst the following isatechnicalskill?
(a) ability to program C] (b) communication skills
(c) collaboration ) (d) Creativity

3. Deep learning models can

(a) analyse small volumes of data ata high speed.
(b) analyse huge volumes of data easil
(c) analyse huge volumes of data easil
(d) analyse smallvolumes of dataata

4. The ability to think out of the boxis kno
(a) collaboration

yatahigh speeq
Ybutataslow Speed.
slow Speed.

wn as;

D (b) Curiosity
(3 (d) empathy

(c) creativity

A s EEL BRI E A

Artificial Intelligence -Vil| \“
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people possessing good emot;
motional intell;
elligence:

{a)can work well with othersg

aware ;
(c)are of the emotions of othiare D (b) show empathy.
N (d) all the above

)
J

rue or False

it

In addition to technical skills, i

S;
(a) True Interpersonal (soft) skills are required to work efficiently.
The knowledge of machi . (b) False

nelearningis requiredin artificialintelligence

(a) True
. b -
pomain knowledge refers to general knov:,l )dFalse
edge.

(a) True i B
. alse
Data engineers convertraw datainto usable informati
mation.

(a) True
(b) False

_Empathy contributes to collaboration and cooperati
on.

T
(a) TrHE (b) False

Answerthe Following Questions

5. Nameand explainany two technical skills that willbein

Whyis acareerin artificial intelligence desirable amongst the youth today?

Name and briefly describe any th i ) : 0 i i
e ficial Intelligence. y three technical skills that are important for working in the fie

ld of

andbri i ,
Name rieflydescribeanythreesoftskillsthatare important for working inthefield of Artificial

Intelligence.

Name and briefly describe any three popular career choices in the field of Artificial Intelligence.

demandinthe field of Artificial Intelligence

ten years fromnow.

What does cloud computing mean? Why do businesses want to adopt this technology?

Why is cyber security assuming greater importance?

nical as well as non-technical (soft)} do employers in the field of

for, in the people they hire
loyees remain the same ten

(1) What kind of skills {tech
Artificial Intelligence look
Would the skill set requirementfrom emp

there be some changes?
Soft Skills

2 Write downinthe table provided.
years fromnow or would

TechnicalSkiLLs

107
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ical Skills (10years)
|8 Soft Skills (10 years later) [ Technical S} B -

(2) (a) Many new jobs will be created with the advancement of ljl.bszzgf;f;tifzg;f;e tcurrent ang
emerging trends in employment and then prepar_e a Future :) P n.lJOster,The
jobiis for ten years later from now. The job can be in any of the following sectors:

(i) Health
(ii) Security

(iii) Education

(iv) Transport

(v) Entertainment
(vi) Service

The job advertisement should contain information about the company that is hiring ang the
skills that the company is looking for in their employees.

(b) Write down the reasons why you choose this particular job for the advertisement that yoy
have prepared.

I. Multiple Choice Questions
1.(d 2() 3.(b) 4.(c) 5(d)

Il. TrueorFalse
1.(a) 2 () 3.(b) 4.(a) 5.(a)

; {tigence -Vl
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| Case Studies of
Start-ups

What is a Starf-Up?

The term start-up refers to 4a
company that is in the initial stages
of business. Start-ups are founded
by one or more entrepreneurs Who
want to develop and bring to market,
a unique product or service for which
they believe there is demand. /t aims : .

ickly. Funding sOUrces for

at bringing innovation and building ideas qui :
start-ups include family and friends, venture capitalists, crowdfunding,

and loans.

Start-ups come with high risk a

On the other hand, start-ups can also
as they are focussed on innovation and provide grea

s likelinood of failure is very high.

be very unique places to work
t opportunities

to learn.

Artificial Intelligence and Start-Ups

Artificial Intelligence is a technology that starts up, in varied sectors—
be it medical diagnosis, entertainment, education, transportation
or many others, are applying to scale up, innovate, and remain
competitive in the current fimes. While many companies on the
surface appear non-technical, yet they have many components that
use Al to make their operations more efficient and increase innovation
of their products and services. Al is being successfully applied in the
real world. Many of the start-ups have achieved the Unicorn status.
Unicorn is a term given only to those ‘start-ups’ who have a valuation

of over a billion dollars.
Brief Case Studies of Some Start-Ups in Various

Sectors

Healthcare
There is @ growing emphasis on technology in the healthcare

domain, wherein Al is being used for diagnosing patients, providing
more affordable care options, and quickening the pace of drug

discovery and development.

ni1 Sy
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cines for treating or curing human, ¥
as generally been slow and. lab(:)ur-inteﬁsive 'S,eas
nd expensive process which may often no.t

al role In accelerating drug discoVe,y_

Drug discovery is the process of identifying NeW med!

::lstoncaily, the discovery of new medicines h
e discovery of modern dtugs remains a long a
successtul. Al-enabled solutions are playing a cruc!

[ Insilico Medicine
i Insilico Medicine is an artificial mlclligeﬂm‘d”ven pharms”
technology company headquartered in Hong Kong. The compéﬂ‘)’
and its scientists are working towards extending human producuve
longevity and transforming the drug  discovery and drug
development process through excellence in biomarker discovery,

drug development, digital medicine, and aging research.
s mission is to accelerate drug discovery and drug development and rapidly  bring, k.

breakthrough medicines to patients. In the year 2017, NVIDIA selected !nsilicg Medicine ag One
Top 5 Al companies in its potential for social impact. in the year 2018, it received the Frost g Sull,
2018 North American Artificial Intelligence for Aging Research and Drug Development Awarg

img

1mg is an Indian digital healthcare platform. It was fo
in Gurgaon, Haryana. It has grown exponentially in ter
and user engagement. 1mg has subsequently been acquire
following which it is renamed Tata 1mg.

This Health Tech start-up's mission is to make
affordable for a billion Indians. Medicines are provide
the website.

The platform provides various services such as buyin
and getting them home delivered, booking free collection o
and e-consultation—consulting a doctor from the comfort of on
Answers.

The platformu
and emails to reach people.

unded in the year 2013
ms of app downloads
d by Tata Digital

healthcare accessible, understandable, a4
d to the customers through the mobile app o

g medicines online by uploading prescriptiong
f samples from home for laboratory test
e's home and online Questions ang

ses its app for spreading information related to the medicines and sending notifications

Entertainment
Al can analyse a user's preferences and behaviour patterns to

they might enjoy watching or listening to. This personalization of cont
Netflix and Spotify do routinely. Al also helps in improving the quality of streaming, search optimization,
detecting and preventing cyber-attacks and providing targeted advertisement to users.

Netflix
Netflix was a US—based start-up that was founded by Reed Hastings

and Marc Randolph in the year 1997 In the year 1997, Netflix was a
DVD rental firm. The founders knew that people liked to watch movies
and they thought of how they could make it more convenient for people. Netflix's kept @
market. They saw the opportunity to use the internet to decentralize entertainment and

recommend similar content that
ent helps in user retention which

nalysing their
give users a

110
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new viewing experlence with gog

started using Al algorithms togprosicf; ugdf‘”“ video quality. During the years 2003 to 2006, Netflix

on their preferences. additional suggestions and recommendations to USers based
“We named our company Netflix i

opresented the future, frst aé’ i ggi;‘n ;’7 f1§)98 becavse we belioved Internet-based movie rental

I9F e elivery.” - Reed Hastings 2ans of improving service and selection, and then as a means of
To find new subscribers in overs

erators In every regiona mavrir\,ea:» mml{mts, Natllix established agreements with cable network

o sy, Netflix is the largest online 21“18(:1161 _gmnod millions of new subscribers in overseas markets.

. _ = rtainment provider globally. They me ‘ [ [

innovative thinking and by adopting futuristic technology. ’ TS R s

E-Commerce
lis constantly transf i = ‘
h:pping experi)énce VS};?'ITQ the E-Commerce industry. Alis being used to offer a highly personalized
slso P clting where E-C e help of virtual buying assistants, voice searches and chatbots and
? ving the overall onli omrrerce stores feature and sell various products to its customers. Al is
improving online shopping experience for both customers and retailers.

Amazon
Jeffrey P. Bezos started Amazon out of his garage when he was am azon
\Q::J

30 years Olq. lh the year 1994, internet revolution was happening, and

Bezos left his job on the Wall Street and started an internet company.

He deqded to sell books online after going through a list of several items that h

on the internet because of the low cost of books and a high demand for them.
The initial start-up capital was funded by Bezos parent’'s personal savings. From the very beginning,

Bezos contended that Amazon was not merely a retailer of consumer products but was a technology

siness was simplifying online transactions for consumers. He believed that to
“Get Big Fast." Inthe year 2002, Amazon launched

e could potentially sell

company whose bu

succeed as an online retailer, acompany needed to
Amazon Web Services (AWS). Amazon moved into the cloud computing area with Amazon AWS, as

well as the crowdsourcing area with Amazon Mechanical Turk in the years 2005-2011. During the
years 2011-2015, Amazon starts offering streaming services like Amazon Music and Amazon Video.
Now, Amazon.com is a vast Internet-based enterprise that sells books, music, movies, housewares,
electronics, toys, and many other goods, either directly or as the agent between other retailers and
Amazon's millions of customers. Today, it is one of the biggest e-commerce marketplaces in the

world.
“If you're not stubborn, you'll give up on experiments 100 SO0!. And if you're not flexible, you'll pound
your head against the wall, and you won't see a different solution to a problem you're trying to solve.”
—Jeff Bezos

Lcrun?

Flipkart
While working at Amazon, the two brothers—Sachin Bansal and . g
Binny Bansal recognized the future of the eCommerce industry. They F“pkart 4
 left their job and launched their own e-commerce company in India y
blished in the year

and named it Flipkart. Flipkart is the first Indian e-commerce company. It was esta

2007,




112  5ccounts relative to their client base.

At the time When Flipkart was established, people were I buymgcﬁglsl?:é 15;:2 fdoi;nde
that the reason was that they were not trusting this new method o by The business b Hanty
ﬁpfrom_ So, Flipkart innovated the idea of a cash on delivery strategy. Modeg| °_f Dk
as been based on solving the problem of people. . I
Flipkart works on the Buiiness to Consumer Business Model where it bzcomeks the bricige g §
the sellers and consumers. Itis delivering the products to the cust.omers Y PICKINg from thg Selly
Flipkart now hag multiple categories of products listed. Flipkart tries to cater to all types of CUStom,
By making almost every kind of product available on their site 1.€. maklng ita One-store solyy,
Flipkart's success is owing to two major things, one is that they built trust in the audiencg
second that they became customer friendly. Now, a large number of customers pay 4, i
Payment in place of cash on delivery.

Education o

Allis transforming the way we teach and learn. Artificial Intelligence is being used to Customizg .
experience of different learning groups, teachers, and tutors. Artificial Intelligence helps in finding o
what a student does and does not know, and builds a personalized study schedule for each Ieafner

ang

)

provides customized digital learning interfaces and digital textbooks.

Platforms such as Grammarly use human linguists along with Al tools such as natural-langy, ;
processing and machine learning to automate suggestions for ways to make writing clearer gng Morg
grammatically correct. Grammarly is an Al-powered writing assistant. It helps improve existing Conteny
by fixing any grammatical errors, checks for correctness, clarity and engagement and keeps Writin
concise by avoiding words that tend to get overused. It can also be used along with any content editor

Grammarly

Grammarly was founded in the year 2009 and has since then . P
remained abreast of the latest NLP technologies overtheyears. The [ (( , ) gl’ammarly
founders of Grammarly initially developed a plagiarism checking ) '
software called MyDropbox in the year 2002. This was widely used by hundreds of universities. The co-
founders of MyDropbox sold the company in 2007 as they realised that further worldwide expansion
was going to be difficult. They started developing a software which would have wider applications.
They developed Grammarly, a software designed to help people write better.

Grammarly is an Al-powered writing enhancement platform that helps individuals write more
clearly and effectively by providing automated recommendations for grammar, spelling, diction, and
punctuation suggestions in real-time as users write. It is used by individuals and organizations ina
variety of sectors, including education. Many students and educators use Grammarly to help improve
their writing skills and to catch errors in their writing.

Grammarly can be used to improve writing emails, social media posts, and academic papers. !
is available as a web-based service and as a mobile app, so it can be used on a variety of devices
Grammarly focused heavily on user feedback which is used to further improve the software.

Some of their strategies that led to their success are that they sold their product only within thé
market that they knew, directly implemented user feedback into the development of the produCt-
constantly evolved their product, used income from the product to further expand and develop fh?
product, introduced a free version of their software, ang gradually built up specific social meda

Artificial Intelligence -Vl .
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KinderLab Robotics

gers, a Child Stud
developed a prototype Ofy h _HUman Developm
10 4 10 7 year-old a rgbotlc toy that teache ent professor
s 1010 7 Yoarals usng computer scionco prnciios S nclericb
a g co-founded Kinderl = pf'“cnples. She, i
2013_They focussed on creating toys rLab Robotics in the year s B @ robotics
ys and educational tools that enable young children to learn critical

technical, problem-solving, and it -

ter fosting their toys in SChZZSIJSﬂIft(I)\:e .SRIHS in a developmentally appropriate and playful way.
and promoting them at educator tracsilx s
kinderLab started shipping the kits in selrie iy
10 schools. Sales picked up quickly and thenfg i
were able to repay the loans they had takecr)wutnders
started. While KinderLab Robotics primaril tao o
selling to educators, individuals also buy fr):)mrﬁitisr

website.
Another invention by KinderLab Robotics is Kibo, |
s, Kibo emphasizes concepts such as

a robot which is now in use by schools in several countrie
math, reading, and writing.

cing that are relevant to coding, and also supports learning in
tizens—and they need 1o learn

sequen
tion of ci

Bers’ philosophy is, “I just want to impact the next genera
new skills and think in new ways.”

esses as the reliance on

gways soasto be able to
ling start-

current Scenario

Today, Al has become
technology is increasing. St
o their customers, the exp

and remain compe
which facilitates them in making informe

g number of busin

fferent and fascinatin

pect and take for granted. Al'is enab
more efficient. Start-ups using Al

Al is acting as an Enabler for tech

essential for an increasin
art-ups are applying Alindi
erience they now €x

titive by making their operations

provide t
d decisions.

ups to innovate

learn from data
as well as non-tech start-ups.
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I Mu(tiple Choice Questions

me with low risk. ' e
1. Start-Ups: (b) co eryeasyto establish ang Qroy,
(a) come with high risk. Cj (d) areV W
(c) failure rate of start-ups is [OW.
2. Start-Ups:

(a) are founded by entrepreneur/s.

- "ket. a
, to bring to marke
(b) develop andtryto productorsé

ice.
unique productorserv

' rvice.
(c) believe there is a market for their

(d) allthe above
3. Start-Ups:
ities to emplo
(2) are unable to provide good opportunities
(b) focus oninnovation.

yees to learn.

(c) areinthe final stages of business.

(d) all the above . ields are using
invaried fields —_—
4. Artificial Intelligence is a technology that start-upsinva o |
(a) e-commerce [ () m“the above Dl
a
(c) transportation Cj (d) D

5. Alis enabling start-ups to: .

(a) innovate (] (b). remain.competitive D
(c) make their operations more efficient =3 (d) allthe above D

Il. TrueorFalse

1. Start-ups canbe very unique places to work.

(a) True (b) False
2. Family, friends, and venture are unlikely to fund start-ups.
(a) True (b) False
3. Start-ups using Al learn from data which facilitates them in making informed decisions.
(a) True (b) False
4. While Alis acting as an Enabler for tech, it s unabletodo so for non-tech start-ups.
(@) True (b) False
5. Netflixwasa start-upin Healthcare sector,
(a) True (b) False

Answerthe Following Questions
1. What s a start-up?
2. Does artificial intelligence playarolein hel
3. Name a start-upin the:
(i) healthcare industry

ping start-upg?

(ii) €-Commerce industry

\




(i) Security

(i) Education

(iii) Service

(iv) Transportation
(v) Health

(vi) Entertainment

Ivi i bove
The class can be divided in groups of four students and each group be assigned one of the a

. hem and
fields. Each group may then prepare a brief presentation on the start-up researched by the
presentittothe entire class.

“ANSW

|. Multiple Choice Questions

1.(@a 2.(d) 3.(b) 4.(d 5 (d
II. TrueorFalse

1.(a) 2.(b) 3.(@) 4.(b) 5.(b)



Intelligence EthICS

' Artificial
|

In this chapter.
What is the Meaning of Ethics? learn about;
cerned with what
king choices that * Ethics in Artificiq
ples guide our Intelligence

yo will %

Ethics is a system of moral principles. It is con
IS morally right and wrong. Ethics help us in makin
contribute to the common good of all. Ethical princ! iive + Why are Ethics ;
behaviour and help us in making decisions that cre'aate b ur | Artificial Intellig;
impacts and steer us away from being unjust. Ethics influence O T Nce
decision-making and the way we lead our lives.

What are Ethics in Artificial Intelligence?

Ethics in Al are the moral and ethical
considerations  that are involved in
developing and using Artificial Inteligence. @
They are a set of guidelines that advise
on the design and outcomes of artificial N { ntel
intelligence. Al ethics are intended for iy Al Bias-Bias in Datq

the development and responsible use of  Why should we care Collection, Al and

A ics? : Morality, Al and P
artificial intelligence technology. __aboutAlethics? = § Al Access, Owner gt

We, as humans, tend to have biases and if not careful, these biases | Environmental
may get reflected in our data. The Al tools by and large rely on large | Concerns, Al Cre
volumes of various types of data to develop insights. If the data is | Unemployment.
faulty, inadequate or biased, the projects that get built based on that || * Al for Good
data can have potentially harmful consequences even though they ‘ ]
are unintended.

* Principles for Artificiqr.
Intelligence Ethics
Relating to Use of
Artificial Intelligen

‘Al ethics is a set of values, principles, and techniques that employ
widely accepted standards of right and wrong to guide moral conduct
in the development and use of Al technologies.”

The field of Al ethics also focuses on questions such as: What
are the responsibilities of designers and users of Al systems? How
to ensure that the Al-powered machines act as per the set of values
defined and required by us.

Why Are Al Ethics Important?

As Al has now become integral to a large number of products and
services, many organisations are developing Al code of ethics. These




: ‘@portapt BIS they highlight the risks and benefits of Al-powered machines an W gaogets and
establish guidelines for their responsipye use

The Al code of ethics provides stakeholders
- regarding the use of artificial intelligence.

Many Al experts and scholars haye
to as the Asilomar Al Principles.

i L B X s T oo
1

b . ASILOMAR Al PRINCIPLES
B research IUETHICSANDVALUES [l LONGER-TERM ISSUES

* Research goal | RS W= ? e
« Research funding 4/ | | = Capabsity Caution ;

with guidance when faced with an ethical decson

got together and created a set of 23 guidefines that are referred

_ ncin * Failure transparency ¢ Importance
» Science-policy link » Judicial transparency o Bisks
» Research culture * Responsibility » Recursive seli-amprovement
= » Race avoidance e * Value alignment « Common good
Ly * Human values !
j :{?: » Personal privacy i
W= a 5 ¢ Uiberty and privacy
BRI " _[%s * Shared benefit :
o 2" 5,22y * Shared prosperity
L EN £ * Human control

* Non-subversion —
¢ Al atms race

What do we need?

: { : o { + frmmeasnriee 0 encire fnat tnese emerCEn
« International and national policies and regulatory frameworks to ensure that tnese emerGng
technologies benefit humanity as a whole.
« A human-centred Al. Al must be for the greater interest of the people, not the oner way arounc
1 I ":f\f\
IR NS
o P P e iR INACtioN A o~ a human beng 10 COme 10 Nanm. gnNiess
A robot may not injure a human being or through inaction, aligw a g
this would violate a higher order 1aw.

: . % v hom ~inas excent where such orcers would confict win a
A robot must obey orders given to it by human Deings, exCept wWnere SUCH Creets W W
higher order law.

-_‘.u: s 3r
TR w . i <! < e1ich orotection doses not coniiict with a hicher orosr 2w
“A robot must protect its own existence as iong AS:SLCH PrOteCiiOnN GOSS NOY CNEACL VT a 1R =1 IRUeS 30
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Focus Area of Artificial Intelligence EThICS.t
i , rity, _
Pk Al ethics 1 amely Safety, Secu :
et ocus on four broad areas, n ‘Y - umans and also protect intellectugy Proper
Safety refers to how the Al system can avoid harming rty
rights and privacy.

privacy and Fairness.

r systems from attacking it ac .
i PR e et t(') pfi\;ir‘“feztgf mZnipU|ated by Unethicgl hism ell';?f
as the systems own capability 1o protect itself from being g ientities or money, ‘

who may want to misuse it for Wrong purposes such as s - . ,,
n, where it is being stored, Whethernis

: informatio ] )
Privacy refers to the level of safety of personal e personal data is being used, etc.

being shared across with any other establishments, how the

= of nsumer are bein :
Fairness refers to whether or not individual human's rights as a co g protec{e(j

i roducts.
when they interact with and use a company’s Al-powered services or P

Feafures of An Ethical Artificial Intelligence Sysfem

An ethical Al System should:
* use data responsibly.
* be unbiased.
* have a positive purpose.
* observe data privacy rights.
* be explainable.
* be reliable and trustworthy.
* incorporate mechanisms that reflect societal values.
* promote safety, privacy, trustworthiness, fairness, transparency, accountability, and inclusion,
- * be able to learn from experience over time to improve its performance and capabilities.
* be designed in ways that respect human rights.
* consider the impact on society when developing the technologies.

Ethical Al Principles - Kev Traits

Freedom from Bias Trustable/Explainable

iy | ' Freedom from Risk (Safe) Trackable

Principles for Artificial Intelligence Ethics

Principles for Al ethics are a set of rules and guidelines that are meant to help protect society from
the negative effects of Artificial Intelligence. These principles aim to protect people, the environment.
- and the economy.

» Human Rights must be respected.




» Human dignity must be ensured
» Respect for individual freedom arnd equal
quality.

« Al systems must b
. e
. Transpar understandable and intelligit
parency must be maintained gibie for peaple:

« Al implementation
must be imparti
al and avoid discriminati
. 2: should not be created with any evil intention i
« Al systems should be des; '
designed for benefiting human's and for human progress.

some Ethical C i
oncerns Relating fo Use of Artificial Infelligence

Al Bias-Bias in Data Collection

Bias in data collection is a distortion which results in the
collected data not being truly representative of the i
that is intended to be represented. Sampl populahon
from groups of individuals bei bleig BiER 1es

' RaiSHDEIRG) e OF underrepresented
during the data collection process.

Al bias occurs because humans choose the data that
algorithms Use, and also decide how the results of those
algorithms will be applied. Itis, hence, easy for uNCoNScious
piases to enter machine learning models. In order to create
non-biased algorithms, the data that is used has to be bias-free
these algorithms need to make sure they are not transferring any O

Amazon stopped using a hiring algorithm after finding it favoured ap
“executed” or “captured” that were more commonly found on men’s resumes, for example.

Artificial intelligence technology, if built on biased data and assumptions, can harm how people
live, work and progress through their lives. It is, therefore, important to identify all the potential areas of
bias, fix the Al solutions accordingly and create the Al technology with the right approach so that the

potential that Al has to do good in the world is realised.

and the developers that are creating
f their own biases to the machine.
plicants based on words like

t could be positive Of negative. It

Al and Morality
Deployment of Al algorithms in society has social impacts tha
nology being created will benefit humanity or will it result

is important to consider whether the tech

in hurting humanity mare than helping it. It is important for the technology developers o consider
qguestions such as: How is the technolcgy that | am working on going to be used? What social impact
will it have? Will peop t or get harmed by it?

A moral dilemma-A us (self—driving) cars
An autonomous car is a vehicle that is capable of sensing its environment and moving with little

or no human involvement. The numbers of such cars aré only going to increase on the roads in the
~ future. There are several ethical challenges that these cars will present on a day-to-day basis.
~ Humans, while driving their cars make moral decisions of everyone. When a driver cho0ses to slam

‘ on the brakes 10 avoid hitting @ person walking in the middle of the road, the driver makes the moral
ocicion to shift the risk of injury from the pedestrian to the people in the car. 119
B Uil intelligence Ethics an

le benefit from [
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car have failed and it is headih'

\ ‘ omOUS 3
Let's imagine a situation where the brakes of an a“tor:ng the road. The car can either stay on Iat
great speed towards large number of pedestrians cross th to reduce the number of people jt WOQ] q

course and injure more people or it can divert from its pa ‘
injure. - h \ :
jure 1o take the decision, but the car’s aigonthm

In this situation, it is not a | man driver who is going : ink there is onl L g
otahu ate a littie? Do you thin Y one igh

What would you choose, 1o stay on course or devi
answer? erson bec
: ; m persontop ause g ;
There is no one right or wrong answer. The choice woyld dlflfe’::ﬁa ahich shows the import aﬂczc
erson has a different perspective. This is a typical ethical dile - of -
ethics in the development of technologies. ¢ do?
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Al and Privacy
We live in a digital world today and a lot of data get shared. Data from

networks, social media pages, mobile phones, and other devices add
to the volume of information that businesses use to train their Artificial
Intelligence-based models.

People do not know how their data is being used by companies but
they care about their privacy and do not want their data to be wrongly
shared. Organizations should make conscious efforts to protect customer
data. They should establish a data protection privacy culture. Artificial
Intelligence should be designed keeping data privacy in mind.

Al Access




everyone cannot afford them. Th n n miss out on learning about A
. Thos i
o t el e who are unable to gain access, miss out on lear i fel

ownership
Some of the things (medi
gs (media content for example) created by Al may be misleading and incorrect.
king for the

Who is to be held a
2 iaton e Cregi:;;ntable for such things that Al creates? Is it the developers wor
e - such products or is it the organization itsell?
use B e
a to create art and music pieces. Who would be the owner of it or who would

have intellectual property rights over it?

gnvironmental Concerns
Developers that
p at work on Al use data on the cloud while working and developing their algorithms.

compute .
Zrh;te ) I%t tofrigrlgt keep the Al and C!oud infrastructure consume an enormous amount of power and
on emissions. So, it's important to find a solution to deal with this problem.

Al Creating Unemployment

With the rapid technological advancement that
and computers are increasingly being used in
human. This is being viewed as a threat to the labo
automated and the number is only going to increase in future.

Almost all industries such as manufacturing, agriculture, retail. hospitality, logistics, transportation,
etc. use and benefit from Al. Many jobs inthese industries will become redundant as Al-based systems
will automate them. While new technologies such as Al. make some jobs redundant, they also create

years, automation, robots
r considered exclusively
gly being

has taken place in recent
domains that were earlie
ur market. A number of jobs are increasin

ffairs, “Throughout history, technological

new jobs.
ted new products and markets, thereby

As per United Nations
innovations have enhance
generating New jobs in the econ

In the long run, there will be a shift towar
jobs that are repetitive in nature will get elimi
software development are i

Jobs in Al IT, engineering, and
s will be required to develop, update, and maintain

Department of Economic and Social A

d the productivity of workers and crea
omy. This will be no different for Al, 3D printing and robotics.”

ds more Al-dominated jobs while low skill labour intensive

nated. The work force will require upskilling and reskilling.
kely to grow substantially, as these

the Al technologies of the future.

professional

Al for Good
Al for Good is @ year-round digital platform of the United Nations, wheré  gs=s,
ners, students, engineers, philanthropic EAI'E Al for Good
Yans

practical Al
Impact is created by bringing together

d corporates to identify, prototype

and problem oW
learn, discuss and connect 10 identify

e the UN Sustainable Development Goals.
erdisciplinary researchers, governments, an

t bring positive change.

for making pPeop
nvolves developing a

Al innovators
organizations, etc.
solutions to advanc
a broad network of int
and scale solutions tha
Al for Good is an endeavour

tive use Of
| intelligence-based
justice, etc.

le's lives better through effec
nd applying artificia

solutions to further goals in

technology. Al for good projects i g @ i |
areas such as sustainability, health, humanitarian aid, social i
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There are many ongoing projects in areas such as healthcare, education, or the enwronment t
in government Organizations, universities and industry labs which are not commercially Motivateq

are governed by more noble objectives. These projects are called Al for Social Good (AISG)

‘( =7 EXERCISES |

l. Multiple Choice Questions
1. Ethics:
(a) isasystem of moral principles.
(b) areirrelevant when developing software.
(c) Bothaandb
(d) Neitheranorb
2. EthicsinAlare:

(a) the moral and ethical considerations involved in developing and using
Artificial Intelligence.

(b) asetof guidelines that advise on the design and outcomes of artificial intelligence.

(c) intended for the development and responsible use of artificial intelligence technology.

(d) allthe above.
3. Al Security refers to:
(a) how well the Al systemis able to prevent other systems from attackingit.
(b) the systems own capability to protect itself from being hacked or manipulated.
(c) ability to prevent unethical humans from stealingidentities or money.
(d) allthe above
4. Albias occurs because:
(a) humans choose the data that algorithms use.
(b) humans decide how the results of those algorithms will be applied.
(c) bothaandb
(d) neitheranorb

Projects
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5. For Alto be made responsible:

(a) governments and busi
usinesses should t i
 aldEmEAVE A= ogether define standards and best practices for Al

b) relevant i
( legislation should be drafted for data privacy and security

(c) acode of ethics should be developed and implemented

poou

(d) allthe above

True or False

1.

IIl. Answerthe Following Questions

4. How

! What are th
. Whysh

IV YA

Ethi i i i
ics help us in making choices that contribute to the common good of all.

(a) True (b) False
Biases of developersnever get reflected in their data.
(a).True (b) False
Privacy referstohow the Al system can avoid harming humans.
(a) True (b) False
Impact on society should be considered when developing Al technologies.
(a) True (b) False
With the advancement of technology, everyone now has access to Al
(b) False

(a) True

tificial Intelligence important?
n briefly.
hould incorporate? Explain

What are ethics? Why are ethicsin Ar
tificial Intelligence ethics? Explai

What are the focus areas of Ar
nce systems

atures that an Artificial Intellige

What are some of the fe
any two features briefly.

does Artificial Intelligence Bi
edeve

as occur?
lopersdoto ensurethat

thealgorithmsand systems developed

Whatcan ArtificialIntelligenc

by them are free of bias?

e moralissues relatedtoau
llowed while developing sol

tonomous cars?
ence?

utions using Artificial Intellig

ould ethical practices befo

What is Al for Good?

dvantages of Artificial Intelligence.

r The class may pe divided in twWo

he advantages anddisa
pwillprepare to speak

n each of the topics gi

pintotwo subgroupsw
p will prepareto speaka

ment.

(1) Listt
ven as unde
herein the first subgrou

ate inclass ©
gainstthetopic

de eachgrou
ndthe cecond subgrou

e will
ficial for society.

(2) Have a deb
groups. Divi
for the topica

(i) Use of Artificial Intelligenc

(ii) Artificial Intelligence is bene
ence aboon ora pane?

leadto unemploy

123

(iii) Is Artificiallntellig




it answer"?
is aonerightorwrong ! :
(3) Given below is amoral dilemma. Do you think therelisa ide in a hot air balloon. Suddenly th
> ‘ eople out forar bili . e
Imagine there are two families of four peop borne. To stabilize it, ong family

; of staying air )
el e ear!: 'rl;ztlf;;jn or else it will come crashing down
tthe
needs to take the parachute and go ou

i

AL s

on?
ho should be thrown out of the hot air bﬂ"?
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1 Multip!eChoiceOuestions
1.(a) 2.(d) 3.(d) 4.(0) 5.(d)

Il. TrueorFalse

1.(a) 2.(b) 3.(b) 4 (a) 5.(b)
1

Artificial Intelligence Vil e




