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WHAT IS Al?

Understanding the foundations of
Artificial Intelligence
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There are 4 Schools of Thought.

Humanly Rationally

Thoughts Thinking humanly Thinking rationally

BehaViOI' Acting humanly Acting rationally
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Thinking Humanly: Cognitive
Modeling Approach

Al = computer systems that think like a human.
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Thinking Humanly: Cognitive
Modeling Approach

Al = computer systems that think like a human. But how
human thinks?
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Thinking Humanly: Cognitive
Modeling Approach

Al = computer systems that think like a human.

e Introspection — trying to catch our own thoughts as they go by;
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Thinking Humanly: Cognitive
Modeling Approach

Al = computer systems that think like a human.

e Introspection — trying to catch our own thoughts as they go by
e Brain imaging — observing the brain in action

With precise theory of mind, it is possible to

e Create Al to have natural interaction with human

e Understand human behavior and psychology more
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Thinking Rationally: Laws of
Thought Approach

Al = computer systems that think logically.
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Thinking Rationally: Laws of
Thought Approach

Al = computer systems that think logically.

All human are mortal. (stated)
All Greeks are human. (stated)

All Greeks are mortal. (deduced)

Aristotle
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Thinking Rationally: Laws of
Thought Approach

Al = computer systems that think logically.

All human are mortal. (stated)

All Greeks are human. (stated)

All Greeks are mortal. (deduced)

“... in which, certain things being stated,
something other than what is stated

follows of necessity from their being so.™

) 1 Aristotle, Prior Analytics, Book I, written circa 350 bce, translated by A. J. Jenkinson, Web
Aristotle addition published by eBooks@Adelaide, available online at http://

etext.library.adelaide.edu.au/a/aristotle/a8pra/. AI Farm Robotics Factoty



Thinking Rationally: Laws of
Thought Approach

Al = computer systems that think logically.
e “laws of thought” are “the operations in mind”

e |Initiate the field of logic (inference, deduction, induction,
etc.,)
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Thinking Rationally: Laws of
Thought Approach

Al = computer systems that think logically.
e “laws of thought” are “the operations in mind”

e |Initiate the field of logic (inference, deduction, induction,
etc.,)

Logical inference helps
e Create Al that should have goal-oriented behavior

e (Create Al that avoids inconsistencies and contradictions
in its reasoning
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Approach

Al = computer systems that behave like a human.
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Approach

Al = computer systems that behave like a human.
In Alan Turing’s article (1950), a test, now called Turing Test, is

proposed to settle the matter of machine intelligence: behave

humanly.
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Alan Turing, the father of
theoretical computer science.

1936: Alan Turing (1912-1954)

and the Turing Machine.
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Alan Turing, the father of
theoretical computer science.
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Acting Humanly: The Turing Test
Approach

Al = computer systems that behave like a human.
In Alan Turing’s article (1950), a test, now called Turing Test, is
proposed to settle the matter of machine intelligence: behave

humanly.

| B Turing Test: A must decide:
HUMAN
AN . /ﬂ: 1. Bishumanand Cis Al
INTERROGATOR :"? 2. BisAland Cis human.
|
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Acting Humanly: The Turing Test
Approach

Al = computer systems that behave like a human.

In Alan Turing’s article (1950), a test, now called Turing Test, is
proposed to settle the matter of machine intelligence: behave
humanly.

The Turing Test is already beaten by Google’s LaMD (the 1st)
and ChatGPT (the 2nd) 2.

2 Mark. “CHATGPT Passes Turing Test: A Turning Point for Language Models.” MLYearning, July 19, 2023.

https://www.mlyearning.org/chatgpt-passes-turing-test/

#:~:text=h %?2Dgenerated%20responses.-,Quick%20Facts,presented%20 d%?20seven%?20decades%20ago A
ext=human%2Dgenerated%20resp Quick% cts,presented%20around%20seven% &S] anrr% Robotics Factory
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Approach

Al = computer systems that behave like a human.
Total Turing Test: require computer vision and speech

recognition to perceive information and robotics to interact.
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Acting Humanly: The Turing Test
Approach

Al = computer systems that behave like a human.
Total Turing Test: require computer vision and speech

recognition to perceive information and robotics to interact.

Sci-Fi film, released in 2014,
Ava is programmed based on
emotional profile of Caleb.
Ava manipulates Caleb to help

set her free.
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Acting Rationally: Rational Agent/ ™

Approach

Al = computer systems that behave rationally — acting to
achieve best outcome or best expected outcome.

e The most general approach
e (Goal-oriented — maximize rationality

This approach is the most adopted: in most tasks, rationality
can be expressed mathematically.
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Acting Rationally: Rational Agent/ ™

Approach ”’

Artificial Intelligence
Dartmouth workshop 1956

“The study is to proceed on the basis of the
conjecture that every aspect of learning or
any other feature of intelligence can in
principle be so precisely described that a
machine can be made to simulate it.”

Al Farm Robotics Factory
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Acting Rationally: Rational Agent/

Approach

Artificial Intelligence
Dartmouth workshop 1956

“The study is to proceed on the basis of the
conjecture that every aspect of learning or
any other feature of intelligence can in
principle be so precisely described that a
machine can be made to simulate it.”

Machine Learning

“software applications become more
accurate in predicting outcomes
without being explicitly
programmed to do so.”

@
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Acting Rationally: Rational Agent/ ™

Approach

Artificial Intelligence
Dartmouth workshop 1956

“The study is to proceed on the basis of the . .
conjecture that every aspect of learning or Machlne Learnlng
any other feature of intelligence can in -

principle be so precisely described that a “software applications become more

machine can be made to simulate it.” accurate in Pl'ediCﬁn_g outcomes
without being explicitly

programmed to do so.” Deep Learnlng

“Use artificial neural
network to learn from
data.”
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once thought exclusively for human.
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once thought exclusively for human.”

e Communication — understanding and generate human
language

Liama 3 Phi-3

- *’ s N\ Meta
*4 Bard Gemini

2023 - 2024 2024 - now
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Al = technology performing tasks
once thought exclusively for human.

e Recognition — understanding pattern such as object
detection, facial recognition, etc.,

\ 2 ! |
Y 1 <€ L= i
MobileNet v2

End-to-End Object Detection with Transformers M e d ia Pi p e
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Al = technology performing tasks(/ ™

once thought exclusively for human.

e Strategizing — playing complex games at a superhuman
level such as chess, Go, and solving math problems

A I°
MUZERO

AlphaZero

EXPLORES VARIANTS
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Al = technology performing tasks(/ ™

once thought exclusively for human.

e Making arts — generating images, music, and videos

N

:}_

Leonardo.Ai
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Al = technology performing tasks
once thought exclusively for human.

e Communication — understanding and generate human
language

e Recognition — understanding pattern such as object
detection, facial recognition, etc.,

e Strategizing — playing complex games at a superhuman
level such as chess, Go

e Making arts — generating images, music, and videos
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Conclusion

4 approaches that define Al: 1) Thinking
humanly, 2) Thinking rationally,
3) Acting humanly, 4) Acting rationally.

Today, Al is a technology performing human
tasks: 1) communication, 2) recognition,
3) strategizing, 4) generating arts.

Al Farm Robotics Factory



02

HISTORY OF Al

The Evolution of Al:
From Early Beginnings
to Breakthroughs
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“l believe that at the end of the century the use of
words and general educated opinion will have altered
so much that one will be able to speak of machines
thinking without expecting to be contradicted.”

— Alan Turing
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In 1943, artificial neuron was

proposed.
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In 1950, computing machinery and
intelligence was introduced.

Vor. nix. No. 236.] [October, 1950

| Learning is better than
MIND : :
A QUARTERLY REVIEW hand-coded intelligence

PSYCHOLOGY AND PHILOSOPHY programming_

I—.COMPUTING MACHINERY AND
' INTELLIGENCE

By A.M.TuriNg

1. The Imitation Game.

I PrOPOSE to consider the question, ‘ Can machines think ?°
This should begin with definitions of the meaning of the terms
‘machine *and ‘ think ’. The definitions might be framed so as to
reflect so far as possible the normal use of the words, but this
attitude is dangerous. If the meaning of the words ‘ machine’
and ‘ think * are to be found by examining how they are commonly
used it is difficult to escape the conclusion that the meaning

Al Farm Robotics Factory




In 1956, the term “Artificial
Intelligence” was defined.

,_

“To proceed on the basis of
conjecture that every aspect of
learning or any other feature of
intelligence can in principle be
S0 precisely described that a
machine can be made to

simulate it.”
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1956-1980, no major breakthroughs
in Al

e In early 1950, there were great expectations and optimisms
for Al.

e Al researchers made predictions of their coming successes
that hardly come.

e Al systems encountered scarcity of computational resource

This led to Al Winter twice, 1974-1980 and 1987-1993.
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From 1986, neural network regains
popularity.
o Frank Rosenblatt (1958) proposed multilayer perceptron

with 3 layers.

e David E. Rumelhart et al. (1986) popularized
backpropagation.

e LeNet-5 by Yann LeCun et al. (1998) was used by banks to
recognize hand-written numbers on checks.

From 1990s, Al research and development boosts again along
the breakthroughs of computational capacity (GPU and TPU)

Al Farm Robotics Factory



The rise of artificial intelligence over the last 8 decades: As training Sl
computation has increased, Al systems have become more powerful —H

The color indicates the domain of the Al system: ®Vision ® Games ® Drawing ® Language ® Other

Shown on the vertical axis is the training computation

: Minerva: built in 2022 and trained on 2.7 billion petaFLOP
that was used to train the Al systems. ot A At skl

Minerva can solve complex mathematical problems at the college level.
PaLM: built in 2022 and trained on 2.5 billion petaFLOP
PalM can generate high-quality text, explain some jokes, cause & effect, and more. \
GPT-3: 2020; 314 million petaFLOP
GPT-3 can produce high-quality text that is o
often indistinguishable from human writing.

DALL-E: 2021; 47 million petaFLOP [ .’
DALL-E can generate high-quality images from written descriptions. L] %

10 billion petaFLOP
A Computation is measured in floating point operations (FLOP).
One FLOP is equivalent to one addition, subtraction,
multiplication, or division of two decimal numbers.

‘100 million petaFLOP

The data is shown on a logarithmic scale, so that e [ ]
rid-| p . NEO: 2021; 1.1 million petaFLOP
| r;g;gf;ecﬁn%ir‘w“gc tc%r:’wmulﬁst(\towrﬁ shows a 100-fold Recommendation systems like Facebook’s NEO determine what you see on -
“ ‘ 4 pute . your social media feed, online shopping, streaming services, and more. o . “
- -0®
1 million petaFLOP AlphaGo: 2016; 1.9 million petaFLOP—— e
AlphaGo defeated 18-time champion Lee Sedol at the ancient and highly [ P
complex board game Go. The best Go players are no longer human. °

AlphaFold: 2020; 100,000 petaFLOP

10,000 petaFLOP AlphaFold was a major advance toward solving the protein-folding problem in biology.
MuZero: 2019; 48,000 petaFLOP
MuZero is a single system that achieved superhuman performance at Go,
chess, and shogi (Japanese chess) — all without ever being told the rules. °
100 petaFLOP AlexNet: 2012;470petaFLOP—— o "o 8 ©
Apivotal early ‘deep learning” system, or neural network with many layers, that [ ]
could recognize images of objects such as dogs and cars at near-human level.
o
1 petaFLOP = 1 quadrillion FLOP NPLM o °
Y (]
Decision tree ° [ ]
10 trillion FLOP TD-Gammon: 1992; 18 trillion FLOP @ LSTMg °
TD-Gammon learned to play backgammon at a high
level, just below the top human players of the time. ® LeNet-5
Pre Deep Learning Era Deep Learning Era
The first electronic computers Training computation grew in line with Moore’s law, doubling roughly every 20 months. Increases in training computation
were developed in the 1940s accelerated, doubling roughly
every 6 months.
I I I
A A
1940 1950 . 1960 1970 1980 1990 | 2000 2010 2020

\

1997: Deep Blue beats world

*1956: The Dartmouth workshop on Al, often
chess champion Garry Kasparov

seen as the beginning of the field of Al research

The data on training computation is taken from Sevilla et al. (2022) - Parameter, Compute, and Data Trends in Machine Learning.
Itis estimated by the authors and comes with some uncertainty. The authors expect the estimates to be correct within a factor of two.

OurWorldinData.org - Research and data to make progress against the world’s largest problems.

Licensed under CC-BY by the authors
Charlie Giattino, Edouard Mathieu, and Max Roser

Al FARM ROBOTICS

Human-Level
Performance
Milestones

Boost of Al thanks to

1. Big Data

2. Advanced
Algorithms

3. High-Performance
Computing (HPC)

Al Farm Robotics Factory
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FUTURE OF Al

What is happening and will happen?
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LLMs are the
ore of current
Al technologies

Integrating Large Language Model
(LLM) is the trend in the software
market.

The Generative Al Market Map ® =

Aworkin progress
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Al evolves exponentially fast!

The evolution of Midjourney:

Feb 2022 Apr 2022 Jul 2022 Nov 2022 Mar 2023 Dec 2023

Prompt: high quality photography of a young Japanese smiling, backlighting, natural
pale light, film camera, by Rinko Kawauchi, HDR
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Al evolves exponentially fast!

Google Demo of Project Astra at Google 1/0O 2024

Al Farm Robotics Factory


https://www.youtube.com/watch?v=TIJiLwLF7kM

LLMs are just the foundation for
what comes next.

e LLMs keep improving in multimodal,
reasoning, planning, decisioning, etc.
e \Wide-scale adoption of LLMs in business

bring new opportunities

Al Farm Robotics Factory



Al to Zero or Hero?

Artificial General Intelligence (AGl) has become the
mission of tech giants, but by what we have learnt from
the past, Al Winter is possible.

Al Farm Robotics Factory
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Al needs zillion of electricity.

Summary of GenAl demand forecast
Source: Wells Fargo

Note: Total US electricity demand - 4,000 TWh (2023)
ITWh =109 KWh and 1IKWh = £500

In 2023, Al consumes 3TWh in average
€ Inference .
soc meaning §1.5T = $375M
. Our supply driven - & Tralning
200 Al powcrforccast -7
>
10€ L= —5’2
TR R

2023A 2024E  2025E 2026E 2027E 2028E 2029€ 2030

Al Power Demand (TWh)
s

(+) Training power demand (TWh) 3 8 ? 40 40 229 229 402
_{+] Inference powsr gemand (T\Wh) 0 0 0 12 27 70 107 250
Demonl driven AX power forecast (TWh) 3 8 7 52 67 300 330 652
Supply driven AI power forecast (TWh) 9 29 65 125 217 341 508 739

Source: Wells Fargo Securiies, LLC estimates
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Huge Investment is required.

“You’ve trained a $100M model now and it’s about as
good as a good college freshman.”

“You train a $1B model and it’s as good as an advanced
undergrad.”

“You train a $10B model and it’s as good as a top
graduate student.”

“And then when you get your $100B model, it’'s as good
as a Nobel Prize winner.”

— Dario Amodei, CEO, Anthropic

Al Farm Robotics Factory



Technological Singularity

Geoftrey Hinton
a.k.a. the “Godfather of AI”

"I think we're moving into a period when, for
the first time ever, we may have things more
intelligent than us,”

"One of the ways in which these systems might
escape control is by writing their own computer
code to modify themselves,”

Al Farm Robotics Factory



Technological Singularity

Geoftrey Hinton
a.k.a. the “Godfather of AI”

"I think we're moving into a period when, for
the first time ever, we may have things more
intelligent than us,”

"One of the ways in which these systems might
escape control is by writing their own computer
code to modify themselves,”

Al FARM ROBOTICS

Level of intelligence
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Al to Hero (AGI)

*Our mission is to ensure that Artificial
General Intelligence benefits all of
humanity.”

i @ OpenAl
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Al to Hero (AGl)

“Our mission is to empower every person and every

organization on the planet to achieve more... | think

we have the best partnership in tech. I'm excited for
us to build AGI together”

— Satya Nadella, CEO, MS

= Microsoft

Al Farm Robotics Factory



Al to Hero (AGl)

“In the coming years, Al — and ultimately artificial
general intelligence (AGI) — has the potential to
drive one of the greatest transformation in the
history.”

— Google DeepMind
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Al to Hero (AGI)

“We’ve come to this view that, in order to
build the products that we want to build,
we need to build for general intelligence.”

— Mark Zuckerberg, CEO, Meta
O\ Meta
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Al to Hero (AGI)

“The overarching goal of xAl is to build a
good AGI with the overarching purpose of
just trying to understand the universe.”

— Elon Musk, CEO, xAl

X

Al F

arm Robotics Factory



Al to Hero (AGl)

FIGURE 01 + OPENAI

SPEECH-TO-SPEECH REASONING
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https://www.youtube.com/watch?v=Sq1QZB5baNw

Al to Hero (AGl)
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https://www.youtube.com/watch?v=cpraXaw7dyc

Al to Hero (AGI)

iR KIRE
1 FAtNERA
KT !



https://www.youtube.com/watch?v=9ML9mOcHSQA

Al to Hero (AGI)

Astribot S1
Helloorld!
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https://www.youtube.com/watch?v=AePEcHIIk9s

Al to Hero (AGl)

Multimodal Al Explosion

Emergence of AGI
(2025-2026)

(2028-2030)

Al Agent Explosion
(2025-2027)

l
2024 2025 2026 2027 2028 2029 2030

LLMs advancement Robotics Explosion
(2024) (2026-2030)
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Conclusion

Al is experiencing explosive growth over
these two decades.

Although AGlI offers the potential to address
challenges beyond human capabilities, the
prospect of human subordination to AGI
raises major concerns for the human race.
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Final Thoughts



We have the opportunity to redefine what’s
possible and to lead.

Be the best at what you’re doing.
Be ready to master Al to come.

The goal of Al should be to unlock human
potential, not to replace it.
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Let’s write history together!

A M
'H"vyi!'h
‘:‘," f , \a{ ?" \},{/ ./-’]47/ i‘\.

ft)

Source: AUTOBOTX lab “Living code creator — robot makes robot”

Al Farm Robotics Factory



THANKS!

Do you have any questions?

www.aifarm.dev

POWBO

CREDITS: This presentation template was created
by Slidesgo, including icons by Flaticon and
infographics & images by Freepik

Please keep this slide for attribution
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