The Evolution of Artificial Intelligence: A
Historical Perspective

Exploring the milestones and transformations in Artificial
Intelligence from its inception to the present day.




Tracing the Evolution
of Artificial Intelligence

This presentation delves into the rich history of artificial
intelligence, highlighting key milestones from its
foundational theories and early machines in the early
1900s to the groundbreaking advancements in modern Al.
It examines how philosophical discussions, early

automata, and theoretical frameworks laid the groundwork
for the Al field and outlines the trajectory of its
development through various pivotal periods, culminating
in the contemporary landscape and future prospects.




3

g"f‘

Gonceptualization of
'Thinking Machines'

’!"1"!“1_'_11 FEEEERERE]

1E H

Early Automata and
Calculating Machines

Theoretical
Groundwork Laid

Defining Machine
Intellivence

Period 1: Foundational
Theories & Early
Machines (1900 -
1920



Conceptualization of
'ThinKing Machines'

The concept of 'thinking machines'
emerged in literature, especially through
Karel Capek's 1921 play 'R.U.R.", which
introduced the term 'robot'. This marked
the beginning of exploring artificial
intelligence in philosophical contexts.
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. Early Automata and
Calculating Machines

[ Inventors like Leonardo Torres

Quevedo developed early automata,
including electromechanical chess
players, demonstrating machines'
capabilities to perform complex
tasks in the early 1900s.
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Theoretical
Groundwork Laid

Alan Turing's 1936 Turing Machine
provided an abstract framework for
modern computing, while McCulloch
and Pitts introduced the first
mathematical model of an artificial
neuron in 1943, laying foundational
theories for Al.




Defining Machine
Intelligence

In 1949, Edmund Berkeley compared
computers to human brains, presenting
a vision of machine intelligence. Alan
Turing's 1950 paper proposed the
'Imitation Game', or Turing Test, to
evaluate a machine's ability to exhibit
human-like intelligence.
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This era saw foundational developments in Al with early programs,
languages, and robotics paving the way for future advancements.

1952

Arthur Samuel develops one of
the first early learning programs
with a checkers-playing Al that
learns independently.

1956

The Dartmouth Summer F

Project officially establishe
field, arganized by key figures including
John McCarthy and Marvin Minsky,

asa

1956

The Logic Theorist, created by
MNewell and Simon, becomes the
first program capable of
automated reasoning.

1958

John McCarthy introduces the
LISP programming language,
becoming a foundational toal for
Al programming

1959

Arthur Samuel coins the term
‘machine learning,' highlighting
a shift towards self-learning
algorithms.

1961

Unimate, the first industrial
robot, begins operations,
marking the start of robotics in
manufacturing.

1966

ELIZA, an early conversational Al
developed by Joseph Weizenbaum
demonstrates the potential for
human-computer dialogue.

1966-1972

Shakey the Robot exemplifies
early autonomous systems,
showcasing navigation, planning,
and problem-solving capabilities.



The Setback of Neural Networks

The 1970s marked a downturn for neural networks, significantly impacted
by Minsky and Papert's critique which questioned the effectiveness of
single-layer perceptrons. This skepticism resulted in funding cuts, leading to
what is known as the 'Al winter', a period characterized by reduced interest
and investment in Al research.

The Rise of Expert Systems

In contrast, the focus of Al research shifted towards expert systems during this time.
These systems utilized encoded human expertise to address specific challenges, reviving
commercial interest in Al. Initiatives like Japan's Fifth Generation Computer Project
sought to develop machines capable of human-like reasoning, while advancements like
the backpropagation algorithm in the 1980s rekindled enthusiasm for neural networks.



Period 4: Resurgence of
Machine Learning & Early
Deep Learning (1990s)




Shift to Data-Driven Al

The 1990s marked a significant transition to
data-driven artificial intelligence, emphasizing
the importance of data in developing
algorithms

Prominent ML Tools

Support Vector Machines [SWMs) and Diecision
Trees became widely adopted, providing
powerful methods for both classification and
regression tasks in machine learning.

Advancements in
Reinforcement Learning

Reinforcement learning techniques, particularly
Q-learning, saw significant advancements,
laying the foundation for future generative Al
systems.

IBM's Deep Blue Triumph

IBM's Deep Blue achieved a historic milestone
by defeating chess champion Garry Kasparov in
1997, showcasing the potential of Al in
strategic thinking

Introduction of Kismet

Kismet, a robot developed in 1298, was among
the first to simulate human emotions through
facial expressions, paving the way for emotional
robotics
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Rise of Consumer Robots

The early 2000s saw the introduction of
consumer robots such as AIBO and Roomba,
which popularized Al technologies in everyday
households. These robots demonstrated
practical applications of Al, making technology
accessible to the general public.



Cultural Integration of Al

Al's presence grew in mainstream culture
through films and media during this
period, influencing public perception and
understanding of artificial intelligence
and its potential applications in society.



Emergence of Internet Al

The early internet era led to the development of
search engines and basic recommendation systems,
which laid the groundwork for the Al-driven
technologies that would dominate the following
decades. This marked a significant shift towards
utilitarian applications of Al in digital landscapes.



Continuation of Traditional Al Research

Academic research during this period
remained focused on traditional Al
approaches, such as expert systems and
symbolic Al. These methods continued to
provide foundational insights and applications,
influencing the trajectory of Al development.
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Laying the Groundwork
for Al's Future

Between 2004 and 2006, significant advancements in Al infrastructure
emerged, characterized by the DARPA PA Grand Challenge, which
catalyzed innovation in autonomous vehicles. As social media platforms
began to generate vast datasets, new opportunities for Al applications
expanded. Furthermore, Geoffrey Hinton's breakthrough in training deep
networks marked a pivotal moment, establishing the foundation for deep
learning technologies that would revolutionize Al in the years to come.
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Data Explosion & Mobile Computing (2007-2009)

The convergence of big data and mobile technology transformed Al
research and application during this period.

2007-2009

marked the emergence of the big data
era, driven by platforms such as
ImageNet and social media, which
provided unprecedented training
datasets for Al models.

iIPhone and
Android

enabled mobile Al, making
advanced Al applications
accessible to everyday users
and integrating Al into daily life.

Financial
CriIsIS

prompted organizations to seek
automation and efficiency,

accelerating Al adoption across
various sectors.

Netflix Prize
and ImageNet

served as significant competitions
that spurred innovation and
research in Al, leading to
breakthroughs in machine learning.



Watson's Jeopardy! Win

Watson's victory on Jeopardy! in 2011 showcased Al's capability to
understand and process natural language, marking a significant milestone
in Al's public perception. This achievement captivated global audiences and
demonstrated the potential of Al in complex problem-solving scenarios.

AlexNet's ImageNet Victory

The victory of AlexNet in the ImageNet competition in 2012 marked a watershed
moment for deep learning, highlighting the effectiveness of convolutional neural
networks in image classification tasks. This success set the stage for the rapid
advancement of deep learning technologies across various fields.




Period 9: Modern Al
Emergence (2013-2017)



Architectural Innovations

Architectural innovations such as Generative
Adversarial Metworks (GANs) revolutionized
how Al models generate content. enhancing
fields like image and video synthesis.

Word2Vec Revolution

Word2Vec transformed natural language
processing by enabling the representation of
wiords in vector space, facilitating better
understanding and processing of human language.

Transformers Breakthrough

The Transformer model introduced in 2017 enabled
significant advancements in tasks requiring
contextual understanding, leading to breakthroughs
in machine translation and text generation.

AlphaGo's defeat of world champions in Go
showeased Al's potential to master complex
strategic games, marking a milestone in
demenstrating superhuman capabilities.

Democratization of Al

The open-source movement, with tools like
TensorFlow and contributions from OpenAl,
democratized Al, making advanced technologies
accessible to a global audience of developers.

A

Al in Daily Life

Commercial deployment of voice assistants and
autonomous vehicles began during this period,
reflecting the practical integration of Al into
everyday life.



Transformer Architecture
010

The introduction of the Transformer architecture revolutionized
natural language processing, enabling the development of advanced
language models that understand context and generate text more
coherantly.

AiphaZero's Mastery of
Chess and Go (2017)

AlphaZero, a reinforcement learning-based Al developed by
DeepMind. achieved superhuman performance in chess and Go by
learning solely from self-play, demonstrating the potential of Al in
mastering complex strategic games.

BERT's Impact on NLP
(2018)

BERT introduced a new paradigm in natural language processing
by utilizing bidirectional training, greatly improving the performance
of search engines and various language understanding tasks.

ol

GPT-3's Leap in Scale ks T ¥
(2020)

GPT-3 represented a significant leap in the capabilities of language
models, with 175 billien parameters, leading to more fluent and
context-aware text generation, paving the way for diverse
applications in Al

Launch of ChatGPT (2022)

The launch of ChatGPT in 2022 marked a turning point in public
interaction with Al, allowing users to engage with a powerful
conversational model, resulting in widespread usage across various
domains. ChatGPT passed the turing test during this period.




Transtormer Architecture
(2017)

The introduction of the Transformer architecture revolutionized
natural language processing, enabling the development of advanced

language models that understand context and generate text more
coherently.
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AlphaZero, a reinforcement learning-based Al developed by
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BERT'S Impact on NLP
(2018)

BERT introduced a new paradigm in natural language processing
by utilizing bidirectional training, greatly improving the performance
of search engines and various language understanding tasks.




GPT-3's Leap In Scale
(2020)

GPT-3 represented a significant leap in the capabilities of language
models, with 175 billion parameters, leading to more fluent and
context-aware text generation, paving the way for diverse
applications in Al.




Launch of GhatGPT (2022)

The launch of ChatGPT in 2022 marked a turning point in public
Interaction with Al, allowing users to engage with a powerful
conversational model, resulting in widespread usage across various
domains. ChatGPT passed the turing test during this period.
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The Future of Al: Advancements
and Ethical Considerations

Al is on the brink of transformative advancements, particularly
with developments in multimodal capabilities that allow for
integrating various data types. Real-time applications are
emerging, enhancing user interaction and experience. However,
as these technologies evolve, they necessitate critical discussions
regarding alignment with human values, safety protocols, and
the broader ethical implications of Al's role in society.
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