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What s the
mission of science?

* Produce papers?
* Train employees?

e Create new industries and
futures?
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MIT IS associated with 80+ Nobel
Prizes and created 4000+
companies since 1945



From the Lab to the World

Rio Fly-Over Ynvisible Factory


https://youtu.be/hnMBTU-kyh0?si=Zogk6sGxpvcIak_g
https://youtu.be/hnMBTU-kyh0?si=Zogk6sGxpvcIak_g
https://youtu.be/hnMBTU-kyh0?si=Zogk6sGxpvcIak_g
https://youtu.be/33XsY_vvrZ0?si=GfoMHLdBvExuJZM9

We Still Follow an Old Innovation Model

Academia, innovation & industry — | Academia, innovation & industry:

traditional model et iz,  the Californian model O sttt
(Francis Bacon; 1561 — 1626) (Adam Smith; 1723 — 1790)
BRANCHED TECHNOLOGY EVOLUTION MODEL

LINEAR TECHNOLOGY EVOLUTION o] ] New
technology technology

(industry) (industry)

Academic Basic

research research Acad.

research

* Leary et al

_— More than half of economic growth during 1945 - 2002 is
attributed to innovation within the high-technology sector*

Portugal and much of Europe optimize existing systems.
MIT-like systems create new industries.



The Adversarial Layer

* Majorinspiration: Amidi’s Computer Science
Cheat Sheets for Computer Science, MIT and
Stanford

* The conceptual level gives meaning (why
things work).

* The operational level gives fluency (how to do
things).

* The adversarial level develops robustness —
the ability to face “trick” or non-trivial
problems where concepts are tested in
disguise, combined, or inverted.

* Portuguese culture: Adversarial Layer is the
fear engine. MIT and Stanford culture:
Adversarial Layer is the creativity engine

Antonio Camara, Tennis, Humans and Machines, 2026

ADVERSARIAL LEARNING LAYERS

CHALLENGES TODAY. CREATIVITY TOMORROW. Q\’

In the Age of Al, the hardest cases create the brightest minds. \

1. CONCEPT LAYER

— THE THREE LEARNING LAYERS

2. OPERATION LAYER

|
\

- o Principles o * Rules
i * Why it works * Algorithms

Goal: Build meaning Goal: Build fluency

WHAT ARE ADVERSARIAL LEARNING LAYERS?
They expose the boundaries, contradictions and failures of our knowledge.
This is where abstract math meets real reality—and new ideas are born.
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PRACTICAL ANCHORS: REDUCING ABSTRACTION, INCREASING INTUITION

SPORTS GAMES & Al& CITIES & CLIMATE &

PUZZLES RDBOTICS NETWORKS NATURE EC CS
Strategies, angles,  Paradoxes Adversarial Graphs model Edge cases Market failures,
probabilities, and puzzles examples make  transport, social explain tipping black swans and
surprise, train logic and Al systems and information points and complex systems
adaptation. creativity. robust. networks. extreme events. thinking.
=2 Real contexts make paradoxes meaningful and memorable.

FROM ADVERSARIAL LEARNING T0 CREATIVITY ENGINE

Q:)?s‘;&v%% >[0'

1. DETECT 2. QUESTION 3. EXPLORE 4. GENERATE 5. CREATE VALUE
THE CONTRADICTION ASSUMPTIONS ALTERNATIVES NEW IDEAS Solve real problems.
Notice what Challenge hidden Try models, Combine concepts Build new things.
doesn't fit. assumptions. simulations, in new ways.
analogies.

3. ADVERSARIAL LAYER

/7 * Understand the ideas  Use the tools o Tricky cases
\\;\ / * Definitions 'j,\) * Procedures E} * Paradoxes % 9
= inci + * Pitfalls & failures DEEP

* Edge conditions FLEXIBLE
Goal: Build depth

=)
Together they build

INTELLIGENCE

EXAMPLE: TENNIS AS A
MATHEMATICAL LAB
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DOWN THE LINE CROSS COURT
/ Geometrically safer v/ Higher risk
v/ More predictable v Creates angle
v Less surprise V' Surprise factor
v/ Lower risk v/ Opponent

destabilized

Math in action: geometry, probability,
optimization, game theory, psychology
and surprise calculus.

CREATIVITY ENGINE POWERS )
INNOVATION )
JX RESEARCH BREAKTHROUGHS €
4 ENTREPRENEURSHIP
@ BETTER DECISIONS
@ WORLD MODELS & SIMULATIONS
BR NEW INDUSTRIES

OLD PARADIGM vs NEW PARADIGM WHY IT MATTERS NOW
OLD PARADIGM NEW PARADIGM ) 3}
. X Rote procedures F ' Understand deeply < )

X Avoid mistakes Vs  Explore edge cases SL';

4 X Single correct answer X Manggond eners B

A V Adversarial layers Al handles Humans add value The future belongs Adversarial learners
X Exams filter students empower routine tasks. through creativity, to creators, not just build a better,
X Knowledge is static Vv Knowledge evolves judgment and insight. consumers. more resilient world.

ADVERSARIAL LEARNING IS NOT ABOUT BEATING

STUDENTS
IT IS ABOUT EMPOWERING FUTURE BUILDERS OF KNOWLEDGE AND SOLUTIONS.  £5°


https://stanford.edu/~shervine/teaching/
https://stanford.edu/~shervine/teaching/
https://myexploralive.wordpress.com/wp-content/uploads/2021/04/tennis_humans_and_machines.pdf

Portugal, Al and the Future
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Portugal and most countries face  structural transiion deeper than a
technological shift. In the coming decades, the abilty to reate, structure,
simulate and control knawledge and world models willbe as decisive

as territory, industry or energy once were.

Al Changes Science ltself

A country’s development rests on four interconnected dimensions.

EDUCATION KNOWLEDGE CREATION
From filtering systems to creators. Build sovereign knowledge infrastructures.
AI C h anges: il e
° -(&)- o o layer of knowledge—where ‘owns knowledge produced by

g | contradictions, uncertainty and
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o Transform the adversaralayer 5 itaigence bac, Creaing
L4 r e S e a r C from a filtering mecharism into 2 v . dependency.
) creativity engine. 7S ® Portugal must produce and own
& infrastructures to structure,
* Evolve education from knowledge ¥ ke ‘connect, simulate and preserve
° transmission and fitering to WA knowledge as a strategic
* education e p ==
b bt o The deeper issue: who owns and

orchestrates the cognitive
infrastructures of the future.

* publishing,
WEALTH GENERATION Control the digital representations

From optimization to frontier industries. of reality.

o Alwill bsorb intermediary logic,
especially in services and software
based on repetitive processes.

o Risk: wiping out optimization-based

economies while losing frontier

capabilities.

Foster creator-entrepreneurs who

turn science and engineering into

new products, industries and
platforms.

Maps - Platforms - Al systems —
World models

* sovereignty,

Al systems now represent, simulate
and influence physical, economic
and social systems in real time.

Countries that don't build these
infrastructures risk dependence
for decision-making, resource

* intellectual property,
* cognition itself.

Bridge technology, creativity,
simulation, design and
entrepreneurship early. Sovereignty in the future depends
[ on controlling world modls.
experimentation and calculated

risk are culturally accepted.

management and even culture.

THE CONVERGENCE LAYER: BEYOND Al

. The decisive advantage comes from integrating multiple technologies
£, Aetical Yo7 Smdation Augmented & ¢ Information
Yy teligence L0 &Digtal Tins Vrtual Realty Structures

. Countries and organizations that integrate these dimensions will gain not only technological advantages,
u I C y u I | e I l O W e g ‘ , but also strategic autonomy.

PORTUGAL HAS UNIQUE CONDITIONS

increasingly trains external Al systems e @ .0 6

that later sell intelligence back to us. NI NS 0

creatve talnt epterimentation  emerging digtal workd. elsewhere

A CIVILIZATIONAL AND SOVEREIGNTY CHALLENGE

Antonio Camara, Portugal, Ai and the Future, 2026
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https://myexploralive.wordpress.com/wp-content/uploads/2021/04/portugal-ai-and-the-future-1.pdf

Human Dimension

Conscience

Soul

Dexterity

Body Intelligence

Multimodality

Surprise

Humans and Machines

Machine Counterpart

Optimization

Algorithms
Automation
Sensors

Multimodal Al

Prediction

Distinction

Moral reasoning, empathy

Emotional depth, meaning-
making

Embodied precision &
improvisation

Non-verbal awareness,
movement learning

True sensory integration,
continuous creativity

Generative risk-taking, miracles



Mirror

Mirror” (Surprise)
North

Pulse

Lucid

Flow

Craft

Wall

YVision Mirror Verse

Human Capability

Creativity
Conscience

Soul

Dreaming

Body Intelligence
Dexterity

Shared Perspectives

Function

Generates unexpected
connections and ideas

Guides moral reasoning and
alignment

Measures and strengthens
emotional coherence

Translates imagination into digital
prototypes

Synchronizes physical movement
and cognition

Enhances manual and creative
craftsmanship

Enables collective insight and
empathy

Each Mirror functions as a stand-alone app, yet all are interconnected through shared
data, symbolic logic, and multimodal interfaces



Mentors Matter

* Tennis
e Alfredo Vaz Pinto(CT Jamor)
* Jodo Lagos (DAC)
* Joaquin Moure (Spanish National
Team)
* Science
|lJ Good (Virginia Tech)
Donald Drew (Virginia Tech)
David Marks (MIT)
Pete Loucks (Cornell)
Donella Meadows (Dartmouth)

* Entrepreneurship

* Jack Lang (Cambridge and
Raspberry Pi)

20.000 players at Lyon’s City of Lights project



https://vimeo.com/8487908

Risk

* Riskis unavoidable

* Frontier science requires
ambiguity

* Most institutions optimize
safety, but breakthrough

science requires discomfort

* |f you only work on safe projects,
Al will eventually outperform you

Flying TUGA



https://youtu.be/ZwCVyZ7Twz8

The Challenge: “What future will you help create?”

 Don’t become only paper
oroducers
&Y

* Don’t become Al operators N TDREAMS.

* Become creators, model
builders, entrepreneurs,
explorers.

A'u'grﬁented Reality

YDreams’ AR with depth sensors



https://youtu.be/qXcIZ1R68SQ?si=h81tmLfXaxBERSO0

asc(@fct.unl.pt

Seixal Criativo
Sunday News

The YDreams Collection



mailto:asc@fct.unl.pt
https://youtu.be/P_aa6IoT_-8
https://youtu.be/P_aa6IoT_-8
https://mailchi.mp/aromni.com/sunday-news-407?e=[UNIQID]
https://myexplora.live/wp-content/uploads/2018/09/theydreamscollection_oct2023.pdf
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