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Artlﬂcml mtelllgence S trensftrmlng how We o LR
live and work. But many are unaware thet AI p. i

has been |n development for decedes

As part of the eguleelsolutlons com Prlmer
~ series, we begm with an overview of the

hlstorg transformotlve events and evolut|on '

of Al.

We'll focus on the foundational concepts,
pioneering innovations, and key milestones
that have enabled Al to permeete SO mong
facets of society.

Let’s get started.......
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CONCEPTS A

The foundatten Of A! is bcsed on keg cencepts
- from computer science, cognitive science, and

ND PRINC I P LE s" Bl

mathematics. These principles are essential for e

understcndmg how Al systems learn, make
decesmns and execute complex tasks

" We wnll explcre the ongms of Machme Leammg,

Natural Language Processing (NLP), Computer

~ Vision, and Reinforcement Learning which form
,the backbone Qf Al researchand development.

Addttlonatlg we'll delve into emergmg |

technologies and transformative apphcatlons

that have shaped the Al landsccpe as we kncw lt
todauy. '




AL ATIT’S CORE

. Flrst comed by Stanford Professor John McCarthy in 1955 o
| In|t|ally deflned as “the suence and englneerlng of maklng mtelhgent machlnes"

MACHINE LEARNING H
. DEEPLEAANING -~ = -l
NATURAL LANGUAGE PROCESSING_:'! o
NEURAL NETWORKS
ROBOTICS
COMPUTER VISION
SEARCH AND OPTIMIZATION

KNOWLEDGE REPRESENTATION AND
EXPERT SYSTEMS

- Contemporary Understanding
Encompasses the theory and development of computer systems mimicking

/\ human intelligence Involves tasks such as visual perception, speech
% i\ recognition, decision-making, and language translation : \\/_ )
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",ANCIENT FOUNDATIONS (4TH CENTU RY BC)

~ ARISTOTLE'S LOGIC AND EUCLID'S ALGORITHMS = [
ESTABLISHED EARLY THINKING ON REASONING [Tl
- mANDCOMPUTATIGRE. - et in o €

GLOBAL INNOVATIONS (9TH- ISTH CENTURIES) |
AL-JAZARI'S AUTOMATA AND SHEN KUO'S
~ NAVIGATIONAL AIDS DEMONSTRATED EARLY
~ FORMS OF PROGRAMMED INTELLIGENCE.

ENVISIONING AUTOMATA (15TH-17TH
CENTURIES): DA VINCI'S SKETCHES AND
DESCARTES' THEORIES REVEALED
- RENAISSANCE THINKING ON INTELLIGENT
-~ MACHINES.

COMPUTING'S FOUNDERS (19TH CENTURY):' ol

BABBAGE'S ANALYTICAL ENGINE LAID OUT KEY
COMPUTER CONCEPTS, WHILE LOVELACE SAW
ITS Al POTENTIAL THROUGH SYMBOL
MANIPULATION -

B, A1-JAZARE'S DOGINT
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- NeuralNetwork Model

 PRE-195(

EARLY CNCEPTS AND F@UNIATI@NS
Alan Tu r|ng S Work

I\/ICCulloch and Pltts

neural network model in |

1943 set the stage for
fu_tu re Al research and
innovation.

This concept is at the

- core of many modern Al

30

systems, particularly in

machine learning and
deep learning.

Alan Turlng S contrlbutlons

mtroduced the universal

“machine concept and the

famous Turing Test to

~evaluate if amac
intelligence is com
to or indistinguis

nine's
narable

nable

from human intelligence.

~ Turing created this test to
- explore the question, "Can

machines think?"

D|g|tal Computlng

Development of the

first electronic

| computers |nclud|ng
the ENIAC, Colossus,
- and Harvard Mark I,

provided the hardware

basis for future Al
research.




IIRTH @F ARTIFICAL INTELUGENCE

Machine Learning Natural Language Processmg Ethlcs and Phllosophy

Unsuperwsed Learmng o Speech Recogmtlon e Phllosophy of Mind and Al
- Algorithms that find hidden | | Systems that can recognize and - Explores the theoretical and ethical
patterns in unlabeled data: s, e e transcribe spoken language =~ T foundations of developing
Allow extracting |n5|ghts from data : Enable natural human-computer = |ntell|gent machines
W|thout human labeling ' ~ Interaction through speech B
o | | | | | | | AI in Entertainment
Supervised Learning Machine Translation | | \
- Algorithms trained on labeled Automated translation of text or e Allow more adaptive, lifelike behaviors
input-output datapairs ~ speech from one language to another for automated game characters
- Enable predictive modeling by Allows bridging communication -
learning from examples ~ barriers between languages Search and Optimization
- s | A Heuristic Search
Agents learns via trial-and-error - ~ Analyzing sentence structure and Search techniques that use rules of
Interactions with an environment. . meaninginlanguage thu.mb rather than brute foree
nables autonomous agents to ~ Critical components for natural | Provide efficient methods to find
‘\ o imize behavior toward goals /'\./la%guage understanding | approximate solutions
3 ') s e



Machlne Learnlng

Tree models splitting datato
make predictions

Simple yet powerful predlctwe -

modellng technlque

ROboﬁcs
Path Planning
Algorithms to determine route for
- robot navigation |

Critical for autonomous movement
and exploration

30
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Natural Language Processmg

Text Class:flcatlon ShE

predeﬂned classes
| Key_ capability for organizing,
searching, and analyzing text data

Chatbots
Dialog systems designed to
converse with humans
Early examples of natural language
interfaces and assistants

Search and Optimization

_ A*Algorlthm
‘Informed search algorlthm
for pathfinding
Provides optimal efficiency for path
planning problems '

N

Computer V|$|on

Categorlzmg text documentsmto e Identlfymg objects, people scenes

in images
Fac:al Recognition

. Alldws identity recognition and

biometrics from images

Expert Systems

Semantic Networks
Graph structures representing
relationships between concepts
Enables knowledge representation
for reasoning in expert systems

Logical system handling
Imprecise concepts
Models human reasoning with
uncertainties

N\



machine learnlng models _
Critical for comparing, vahdatlng
“and selecting models

Algorlthms to determine route for

Machlne Learnlng

Techniques"fo'r'evaanfi_'ng 5

performance of

Robotics
Path Planning

- robot navigation

Critical for autonomous movement

30

and exploration
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EXPANSI@N @F AI RESEARCH

AI in Healthcare

Medlcal Dmgnos:s S ystems

 suggestdiagnoses
~ Demonstrated potential for Al to ald |
~ doctors and medical decision-making

Expert Systems

Rule-Based Systems
Systems with knowledge encoded
as IF-THEN rules
Enables knowledge formalization for
‘expert systems
Inference Englnes
Software applying rules of logic to
knowledge to reason and.
draw conclusions
Allow automated reasoning in
| expert systems

AI systems analyzing patient data to ;' o

= Allows focused analysis on
et obJects/areas within an image- |

Computer V|$|on

- Partitioning an image into
- distinct regions or objects

Search and Optlmlzatlo

Genetic Algorithms
Optimization techniques inspired
by biological evolution
Provides randomized, parallel
search for optimal solutions

Problems with constraints limiting
possible solutions
Common framework for many
optimization problems



A R[ESURGENCE @F ﬂN-‘EREST IN Al

Search and Optlmlzatlon

Machlne Learnlng

Neural networks with many' l'aye'rs |

Enables learning abstract -
representatlons fori |mmense
progress in AI

Feature Extractlon
Identifying key informative
features in raw data
Important preprocessing step for
machine learning

30

| Swarm Optlmlzatlon
. Algorlthms based on
collectlve intelligence
_B|o inspired technique for
~ decentralized optimization

Robotics
Autonomous Navigation
Robots navigating environments
without human control
Key enabler of autonomous robots

~and vehicles

Manipulation and Grasping
- Robotic capabilities to
manipulate objects
Allows interacting with objects
flexibly like humans .

Computer V|$|on

 Extends computer vision

e capabilities from static to dynamlc

.~ scenes
Computer Vision Models (e. g i
- CNNs) |
Neural network models

Provided breakthrough capabilities .
In image analysis

Natural Language Processing

Language Models
Models predicting likelihood of
sequences of words
Useful for generating text and
many other NLP tasks

e\~
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Al G@ES MAINSTPEAM
Machlne Learnlng Expert Systems ~ Robotics
| . Ontologles .. Human-Robot Interaction
| | - | - Formal models of conceptual - Interfaces and algorithms for
Models deﬂmng deC|5|on o abstractlons and relationships e - natural interaction between
_boundaries between classes ~ Standardized knowledge .- 5 Faaa ‘humans and robots
- Popular advanced technique for representatlon for shared domains e i

classification tasks

IBM's Deep Blue victory and the foundation of Google
showcased Al's capabilities in complex tasks and web
search, propelling Al into the mainstream.

30
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THE RISE @F DEIEP LEARN[ING AN. IIG .ATA

Alin Healthcare " Natural Language Processmg : Computer V|$|on
| fysis = o0 Sent:mentAnalys:s e o : '_
- Techniques to extract lnSIghts from . Identlfymg emotlonal tone - Identifying and localizing objects
healthcare data S e R underlyingtext AR e sawithin iImages
Enablesmprovmg quallty, s = U’sefulfor athmatlcally e Key enabler for analyzmg V|sual
| efﬂmency clgle personalrzatlon of ~ understanding opinions and e e scenes |
: ~ healthcare attitudes | |
Al in Entertainment - Robotics
Content Recommendation c ~ Swarm Robotics
Systems ~ Coordinating large numbers of
Systems suggesting personalized e -~ simple robots
| content to users .~ Enablesscalable, robust, flexible
Power popular content platforms | | multi-robot systems

like YouTube, Netflix, etc.

30




FQUN DATIONS IN PLACE

Breakthroughs cmd Advanced Models

Relnforcement .- GueniheAN 4@ | '_ Ethics and
Learrnng | ~ Models generating new data | PhllOSOPhy Of Al
resembling training data Major | e e e _
o Rem;orcement tearmng;smg advance in deep generative models - e T S ' |
| eep neural networks | | Al -
il i - and the Internet
SELIES ?czuperhumar) perfqrmance N Transferring artistic style between | : ‘ J
- challenging sequential decision tasks  jmages Demonstrated capabilities of | of ThlngS (1oT) |
| - deep learning in image generation ' _
Quantum Al

Quantum computing approach.e.s I ExplainableAl(XAl) . Al in Autonomous
for machine learning ik SyStemS

Promising path to more powerful Al -
systems
i l \i\ N G\/ T




