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From Human Intuition to Machine
Intelligence




The Human Supercomputer
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The Programmer’'s Nightmare

Rule 1: Loop at top? (Fails on open locps) .
Rule 2: Vertical stroke? (Fails on slant).




Learning from Examples

A New Paradigm

Algorithm

Don't define the rules.

Infer them.
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The Architecture of the Network
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Seeing the Matrix

28x28 Pixels = 784 Inputs
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Breaking Down the Image
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Layer 2:
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Identifying Components




The Cost of Being Wrong

3]~ L8]

COST/ ERROR RATE

Difference between Guess and Reality




Gradient Descent:
Rolling Down the Hill

High Error

Zero Error




Enter Deep Learning

input layer hidden layer 1 hidden layer 2 hidden layer 3
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Building a Hierarchy of Concepts

Input Layer Edges Features
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at the bottom?
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b \) Is there a mouth
— =

Object

Is this a face?
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The Formula for Artificial Intelligence

Good Training Simple Learning
Data Algorithm

Sophisticated
Intelligence
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|nput Hidden Layers Output
..

Classification Result

ada a1l — ? S

Images, Data, Signals Cat Car
The “Black Box” Equation

Processes the Information

Eg., “It’s a Cat!”

(

Input Layer Hidden Layers Output Layer
(Pixels) (Pattern Finding) (Decision)
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Electricity consumption (TWh)

Jordan
Azerbaijan
Microsoft

Google ] _
[bVa IEA Energy & Al (2025):

Google and Microsoft now consume more Data-center demand > doubles
Ecuador electricity than 100+ countries in 2023 to ~945 TWh by 2030

Slovakia
SErHiS — slightly above Japan today.

Ireland
Nigeria

companies

=12M

6 Nuclear Reactors

households
|| 37
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https://ja.wikipedia.org/wiki/%E3%83%96%E3%83%AD%E3%83%83%E3%83%9B%E7%90%83

SIN3LINOO

KIg : XRIEFE vs EFDEREHE

42

R S NENES W S
{' \
1 ]
e ;.w'--:l .
Sl | 3
\

BEIREAT

HE IR N KRS N BT
—E(C 1 DOFEIZIT=E T

SF (BER&EHE + F5)
BRI ZERENE CTRIRL., BEEZ —fhiEH
FHC KD TERBIOIRIEZIEY™ L. BRDAIZITEHE
91 C&T ERTIRT DIHENHD




SIN3LINOO

43

IHEXDELT]

32EY b=1D0DEH 328FEwY b=#40{F (2732) DOREIFIRE

HHO/SER @ #5712, 12w MBI ERIB TS DEDOHE (I2ME(C12DHY. BB/ \— RO T 71BN
(FERE (CHRAZ.

SETORE 88, 18FEw MBI OIREZER (BEILAJL RZER) DIRFTH2E(T/RD,

SFETEHRORREBERZ2E(CTBICE : 328FEY b > 338FEwW
* ERADE = REBEMIELL . BESNBERSVELTIILTUZLEE (F5) THIENS




SIN3LINOO

IN—ROIPORE : >IE—L >R EDHL

44

* ((23\))

MR (~10 mK k) i) = 74
hessl¥ : EFEY MIBERCHH T, RIEEODIHMMEEIERE DAE] LUTEBE. ERED
AR (O5TX) LTLFED.

WESFHEF: [O1>2ZEUKITD] ZHCF. BEEFv /- B> —ILR. TUTFHZERK
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The Hardware Landscape

is

Superconducting Trapped lons Alternative Architectures
Fast gates High connectivity Photonic (Light-based)
Printable circuits High accuracy Neutral Atoms

Harder to scale

connectivity Slower clock cycles Topological

We are in the vacuum-tube era of quantum hardware. No single standard has won yet.
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