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What is Al?




What is it Al?

John McCarthy (1956, who coined the term):
“The science and engineering of making intelligent machines.”

1980s — Expert Systems Era: Al is “systems that perform tasks which require
expertise or knowledge in a specific domain.”

1990s — Rational Agent Perspective (Russell & Norvig): Al is “the study of
agents that perceive their environment and take actions to maximize their
chances of success.”

Merriam-Webster:
“The capability of computer systems or algorithms to imitate intelligent human
behavior.”

Modern practical definition:

Al is “systems” that can perform tasks that typically require human intelligence
— e.g., visual perception, speech recognition, decision-making, language
translation.



What is it the Goal of Al agent?

Acts like a Thinks acts
human? rationally? rationally?

Thinks like

a human?




Thinking Like a Human

The brain as an How to understand

Al consciousnhess

information processing cognition as a

machine. computational process?

e Requires scientific e Introspection: try to e What does it mean
theories of how the think about how we that a machine is
brain works. think. conscient/sentient?

e Predict the behavior of e How can we tell?

human subjects.

Note: The brain does e Image the brain

not work like artificial examine neurological (What do we do?)
neural networks from data
ML!

|

Cognitive Sciences



Acting Like a Human

* Alan Turing (1950) "Computing machinery and intelligence”
* The Turing Test tries to define what acting like a human means

HUMAN
INTERROGATOR

* What capabilities would a computer need to have to pass the Turing Test?
* Natural language processing
* Knowledge representation
* Automated reasoning
* Machine learning

* Turing predicted that by the year 2000, machines would be able to fool 30% of human judges for
five minutes.

e ChatGPTin 2023 is probably doing a lot better than that!



Acting Rationally

A rational agent acts to achieve the best expected
outcome:

] Goals are application-dependent and are expressed in terms of the
utility of outcomes.

[ Being rational means acting to maximizing your expected utility.
Expectation means that different outcomes are possible (probabilities).

O In practice, utility optimization is subject to the agent’s knowledge and
computational constraints (bounded rationality or bounded optimality).



Agent and Environment

The agent function maps from the set of all possible percept sequences P* to the
set ojgactions A formulated as an abstract mathematical function.

sensors

p
percepts
% environment e = @)
f : P - A actions agent
a L’
actuators

The agent program is a concrete implementation of this function for a given
physical system.

Agent = architecture (agent hardware) + implementation of f (agent program)

e Sensors e Software tools

e Memory  Computational algorithm
* Computational power




Hierarchy of Agent Types

Utility-based agents

Goal-based agents

Model-based reflex agents

Simple reflex agents

Simple Reflex -+ Model-Based Reflex -+ Goal-Based - Utility-Based

(reactive)

(memory )

(planning) (optimizing)



Simple Reflex Agent
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System of Systems and Prompt engineering

Perception Action

o I - I~

- [ { -
L Feedback J
\_ Y

(1), and (2) — Open loop
(3) — Close loop




TYPES OF Al

Al Types Based Al Types Based on
on Capabilities Functionalities

Self-aware

Super Al Reactive
P Al

Machines

Narrow Al
General Al

Limited Memory Theory of
Machines Mind
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First First design Foundations of Alan Turing ‘Artificial ELIZA,
mechanical fora neural networks introduces a intelligence’ is a natural
calculating | programmable established by test—the Turing coined during a language
machine built machine, Warren McCulloch test—as a conference devoted program,
by French by Charles and Walter Pitts, way of testing to the topic. is created.
mathematician Babbage and drawing parallels a machine’s ELIZA handles
and inventor Ada Lovelace. between the brain intelligence. dialogue on any
Blaise Pascal. and computing topic; similar
machines. in concept
to today’s
chatbots.
N
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Google builds iRobot launches Computer Edward
the first self- Roomba, an program Deep Feigenbaum
o autonomous vacuum Blue creates expert
handle urban cleaner that avoids world|chess ] systems
conditions. obstacles. champion Garry which emulate
Kasparov. decisions of
human experts.

1974-1980

First Al Winter

1987-1993

Second Al Winter

1989: Universal
approximation theorem
for neural networks.

Source: https://gbi.ug.edu.au/brain/intelligent-machines/history-artificial-intelligence + additions
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IBM’s Watson Personal assistants like Siri, lan Goodfellow comes | AlphaGo beats Transformer Generative Al
defeats champions | Google Now, Cortana use speech | up with Generative professional architecture ;
of US game show recognition to answer questions Adversarial Go player Lee dl models:
Jeoéord;ﬁ! and perform simple tasks. Networks (GAN). Sedol 4-1. 'lan arge ¢ DALL-E
anguage * ChatGPT, Bard
<ANVIDIA. models LLMs .
Deep Learning Revolution
earning layered artificial neural
networks) starts fueled by NVIDIA
‘b DeepMind GPUs. enables leaps in image @OpenAI
Now Google processing and speech recognition.
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World completion of Al



Comparative Analysis of Leading National Al Readiness Indices:

J IMF Al Preparedness Index (AIPI)

1 The Global Al Index

(J Government Al Readiness Index ( Oxford Insights)
(J Scimago Journal & Country Rank

| SClmago
SJ R Journal & Country
ae® Rank




IMF Al Preparedness Index (AIPI):

O International Monetary Fund (IMF) Assesses the level of Al preparedness across 174
countries,

U based on the countries’ digital infrastructure, human capital and labor market policies,
innovation and economic integration, and regulation and ethics.

O Source data: Fraser Institute, International Labor Organization,

International Telecommunication Union, United Nations, United Nations Conference on

Trade and Development, Universal Postal Union, World Bank, and World Economic Forum.
MAP (2023)
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https://www.imf.org/external/datamapper/datasets/AlPI
https://www.imf.org/external/datamapper/Al PI@AIPI/ADVEC/EME/LIC/APQ/EUQ/NMQ/SSQ/MECA



https://www.imf.org/external/datamapper/AI_PI@AIPI/ADVEC/EME/LIC/APQ/EUQ/NMQ/SSQ/MECA
https://www.imf.org/external/datamapper/datasets/AIPI

The Global Al Index
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The Global Al Index

https://www.tortoisemedia.com/data/global-ai#trankings
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SELECT ECONOMY PEER GROUP COMPARISON IN Al READINESS

[iran ] tncome [qan) v] Archetypes [(au) ] Regon [am v | e

Region: Middle East & North Africa GDP per capita ($): 4,663 Ambition
Income: Lower-middle-income economies Population (in millions): 86.5 Iran
Peer group average
Ecosystem Skills
L &
i\\"} :
Research and Policy and
Innovation Regulation
© OpenStreetMap
. Al pioneers Rising contenders Exposed practitioners
Investment
. Steady contenders Gradual practitioners . Al emergents Note: Al readiness represented on five performance groups: 0%-20%, 20%-40%, 40%-60%, 60%-80%, 80%-100%. Income levels as classified by the

World Bank. 2023 population and GDP data from the IMF"s World Economic Outlook database, April 2024 edition.

https://oxfordinsights.com/ai-readiness/ai-readiness-index/
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Scimago Journal & Country Rank

< C 25 scimagojr.com/countryrank.php?category=1702 a 3

a8 [ University [ Social medias [ Researchtools [ Altools [ Crypto [ IPcheck @ NIS Conf [ Al Workshop

SIR
SJ R Scimago Journal & Country Rank
Home Journal Rankings Journal Value Country Rankings Viz Tools Help About Us
All subject areas Artificial Intelligence All regions 1996-2024
Display countries with at least 0 Documents Apply # Download data
Country 4 Documents Citable documents Citations Self-Citations Citations per Document H index
1 - China 394767 391790 3991849 2552526 10.11 449
2 E United States 242546 234670 5748259 1709340 23.70 694
3 e India 153989 149563 1105193 482876 7.18 239
4 @ Japan ?GE 74377 709020 165096 9.31 223
5 :: United Kingdom ?5@ 72031 1637776 272376 21.65 382
¢ HEE Germany 6312 60643 1078566 217097 17.09 309
7 l l France 452#? 43584 790666 137603 17.46 267
8 l l Italy 44—42_1 41507 660737 152158 14.87 234
9 ltl Canada 41 56_(3 40122 1034348 112233 24.88 305
10 ﬁ Australia 37902 36335 788134 98321 20.79 280

https://www.scimagojr.com/countryrank.php
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Scimago Journal & Country Rank
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Spain

South Korea

Taiwan

Brazil

Indonesia

Iran

Netherlands

Turkey

Russian Federation

Malaysia
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30863

23535

22402
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19826
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Percentage of teachers who have integrated Al Ll
into their daily teaching practices(%) AlPRM
Global region

Source: Forbes

2024-UK/US

https://www.aiprm.com/ai-in-education-statistics/



https://www.aiprm.com/ai-in-education-statistics/

Al tool | Percentage of teachers using this tool (%)

Al-powered

educational games

51%

Adaptive learning
platforms

43%

Source: Forbes

Automated
grading

and feedback
systems

41%

Intelligent tutoring
systems

29%

https://www.aiprm.com/ai-in-education-statistics/
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Chatbots for
student support

35%

None
6%

Other | Not
5% sure

3%

]


https://www.aiprm.com/ai-in-education-statistics/
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Al tool/product

>
T
T
<

Virtual learning platforms (e.g. Google Classroom) —
Adaptive learning systems
(e.g. Khan Academy, i-Ready, IXL)

Chatbots
(e.g. ChatGPT, Google Bard)

Automated teaching feedback tools
(e.g. TeachFX, Edthena)

Virtual assistants (e.g. Amazon Alexa,
Apple Siri, Google Assistant)

Lesson plan or instructional material generators _|
(e.g. lessonplans.ai, Education Copilot)

Intelligent tutoring systems (e.g. Quill, Khanmigo) —

Automated grading tools (e.g. Turnitin, ZipGrade) —

|
|
|
|
|
|
|
|
I
I
|
Assessment generators (e.g. PrepAl, Quillonz) — ‘
| |
|
|
|
|
I
I
|
[

|
|
|
|
|
|
i
0 10 20 30 40 50 60 70 80

.
)

CRPE
e

source: RAND, American School District Panel, and (

https://www.aiprm.com/ai-in-education-statistics/
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Student awareness (%) %%

Heard of ChatGPT Used ChatGPT

I T e
70
60 —
50
40
30 —
20

10

Upto £10,000 £10,001- £30,001- £50,001- Over £80,000
£30,000 £50,000 £80,000

Annual household salary (£)
Source: Internet Matters 2024

https://www.aiprm.com/ai-in-education-statistics/
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Method of using Al tools/products A1
AIPRM

® 39%
o 36%
@ 35%
& 34%
o 25%
& 24%
& 18%
@ 15%
o 3%

Try it out/curiosity

Help with homework/schoolwork

Help solve a problem

Find out information or learn
about something

Play around/for fun

Do homework/schoolwork for me

Help build or create something

Learn a new skill

Other

Percentage of students who have used generative Al for this (%)

Source: Internet Matters

https://www.aiprm.com/ai-in-education-statistics/
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Use

Using Al-powered essay generators
to complete written assignments

Utilizing chatbots or voice assistants
for assistance during exams

Employing Al-driven translation tools
during assessments

Copying or sharing Al-generated code
or algorithms for coding assessments

Not aware of any Al-related
cheating methods

Not sure

Other

Percentage of teachers who believe this to be the most
prevalent in their educational institution (%)

https://www.aiprm.com/ai-in-education-statistics/
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31%

29%

28%
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@ Very positive @ Somewhat positive Neither positive nor negative i
@ Somewhat negative @ Very negative @ Not sure AIPRM
Age group
18-29 -
30-44 -
45-64 -
Gl e

Attitudes towards Al in the education sector (%)

Source: YouGov via Statista

https://www.aiprm.com/ai-in-education-statistics/
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Attitudes towards Al in the education sector (%) I
Outcome AlIPRM
o/, I
...... —
Not sure y %
| Improved
_________ educational
No significant outcomes
impact

Hindered educational
outcomes

Source: Forbes

https://www.aiprm.com/ai-in-education-statistics/
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Percentage of teachers (%) ﬁﬁ‘
Concern AIPRM
[ ]
@ o
) 62% 42%

6.5 ./0 : Reduced human Data privacy
Plagiarismin interactionin and security
essays/work learning

4% 1%

. None (no Not

G 14 concerns)

30% 30%
Unequal access Job displacement Automation
to Al-powered for teachers of manual

resources tasks

Source: Forbes

https://www.aiprm.com/ai-in-education-statistics/
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| Ingeneral J Ontheireducation | AIPRM

@ Much more of agood thing
2 More of agood thing

& About the same

€3 Moreofabad thing

€ Much more of abad thing

& Notsure

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1
|
|
|
|
[

30 20 10 0 10 20 30 40

How students feel about Al (%)

Source: Internet Matters

https://www.aiprm.com/ai-in-education-statistics/
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" Student | g

AIPRM
|
|
Have used Al technologies :
|
|
|
Excited or optimistic about :
Alin education I
|
|
|
Neutral about Al's role |
in education :
|
|
Al technologies have had a positive :
impact on the learning experience |
|
|
Al technologies have not had :
a positive or negative impact |
on the learning experience :
|
0 10 20 30 40 50 60 70

Attitudes towards Al in the education sector (%)

Source: Quizlet via PR Newswire

https://www.aiprm.com/ai-in-education-statistics/
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How parents feel about Al in their child’s life (%) A
View AIPRM
Much more excited

———————
Not sure More excited
—————
Much more
concerned U 400904 J

|

I
—————————
More concerned About the same

Source: Internet Matters

https://www.aiprm.com/ai-in-education-statistics/



https://www.aiprm.com/ai-in-education-statistics/

gl (o0 4 @ 51 5b
132 0L P e 58 ol 5o egian Lism L

Al Market Size 2023-24 by Industry

(Billion USD)

26.69

17.65

1.83

5.57

325 3.86 3.99 37 3.93
Healthcare Transportation Education Retail Construction Med!a o
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Source: The Business Research Company, Precedence Research, Fortune Business Insights AscendiX
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Precedence Al in Education Market Size 2025 to 2034 (USD Billion)
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THANK
YOU

Any Questions?
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((AIDA research group) o)y uw 9 (eguan (jige) (29 09///4/,0 9

Email: Bahaghighat@eng.ikiu.ac.ir




