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Agenda

* Introduction to Artificial Intelligence (Al)

* Introduction to Machine Learning (ML)

* Generative Al and Large Language Models (LLM)

* Al and ML Applications and Challenges

* Al and ML Tools for Productivity, Education and Research
* Al in Education: The End of Traditional Education Models
* Agents, Agentic Al and Multi-Agent Systems

* Robotics, Deep RL, LBMs and the Future

* Conclusions
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Al and the Discovery of the New World

Lyl .

| A BN A S %
.cnn. cbméﬁ(f i/izﬁn vestin gfﬁ(t)flﬁi'alsin telligence-investo
5 ¢ R Ll e, P o v rul

[WAPORTO
FEUP I— IACC Luis Paulo Reis :: Ensinar na Era da Inteligéncia Artificial: O Fim dos Modelos Tradicionais? :: Funchal :: Madeira :: May 22", 2026 :: 3



Artificial Intelligence (Al)

* Intelligence

— “Capacity to solve new problems through
the use of knowledge”

* Artificial Intelligence = o

S | k(riy&\ e Y
— “Science concerned with building intelligent machines, that is, machines that
perform tasks that when performed by humans require intelligence”

Deep Learning

g : Machine Learning
= Predictive Analytics
$Translation
S . Natural Language
" Classification & Clustermgl Processing (NLP)
® Information Extraction
Speech to Text ifici
P Sneech Artlflmal
Text to Speech Intelligence
._Expert Systems ' (Al)
Planning, Scheduling & /
Optimization
° >
° Robotics
Image Recognition
- Vision

° Machine Vision
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Weak and Strong Al

 Weak Artificial Intelligence

weak Al, also known as narrow Al is
artificial intelligence that is focused on
one single narrow task
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Image: https.//livingsmartheart.com/what-is-strong-ai/

e Strong Artificial Intelligence

Strong Al or Artificial General Intelligence
(AGI) is the intelligence of a machine that
could successfully perform any

intellectual task that a human being can!

Science fiction? Not any more...
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The World Is Changing Faster Than We Can Understand

* Al won’t replace humans — BinowHow
but humans using Al will
replace humans not using Al

Industrial

REVOLUTIONS

e Al is moving from tools that Pk o M
. - N
assist humans to agents that
a Ct a u to n o m O u s Iy mechanization, mass pr‘oduction, computers, cyber-physical human—rol?ot
water and steam electricpower, automated systems, loT, collaboration,
o powers assembly line production, networking,  cognitive systems,
o Au to n o m O u S’ P hys | ca I’ G Oa I- electronics  machinelearning  customization
1800 1900 2000 2010 2020

Driven, Learning Systems
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Evolution of Al Paradigms

@

2
SYMBOLIC DEEP LBM-POWERED
Al LEARNING ROBOTICS
Logic &rules Neural nets & Behavior
representation grounded in
learning language &
MACHINE AGENTIC muitimodal
LEARNING Al models
Statistical Autonomous,
models goal-driven
S CEINE
1980-2010 2010-2024 2024-2026 + 2026 +
(emerging)
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The Birth of Al

* From Logic to Intelligence...

* The Dream Begins ( 1 950—1980) 1956 Dartmouth Conference:
The Founding Fathers of Al

=
s o -..‘e"?

* “Al began as a dream of
formalising reasoning!

B

.q John MacCarthy Marvin Minsky Claude Shannon Ray Solomonoff Alan Newell
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Herbert Simon Arthur Samuel Oliver Selfridge Nathaniel Rochester Trenchard More
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Al Timeline
A.l. TIMELINE
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test for machine by computer scientist at GM replacing Weizenbaum at M Shakey is a general- BM defeats world chess emotionally intelligent

: v 2 dead-ends leave A |, out 3 p
intelligence. If a John McCarthy to humans on the holds conversations purpose mobile robot nthe cold champion Garry robot insofar as it
machine can trick describe "the science assembly line with humans that reasons about Kasparov detects and responds
numans into thinking it and engineering of 1S own actions to people’s I»A;elu‘n._]':
is human, then it has making intelligent

ntelligence machines

J

| “ AlphaGo

1999 2002 2011 2011 2014 2014 2016 2017

vit ’

Sony launches first First mass produced Apple integrates Sini BM'’s question Eugene Goostman, a Amazon launches Alexa, Microsoft’s chatbot Tay ile’s Al AlphaGo
consumer robot pet dog autonomous robotic an intelligent virtual answering computer chatbot passes the an intelligent virtual goes rogue on social beats world champion
AIBO (Al robot) with vacuum cleaner from assistant with a voice Watson wins first place Turing Test with a third assistant with a voice media making Ke Jie in the complex
skills and personality Robot learns to navigate interface, into the YOpL rd: of judges believing nterface that completes inflammatory and board game of Go
that develop over time and clean homes Phone 4S5 television quiz show FII.;]P'H‘ 15 human shopping tasks offensive racist notable for its vast

5

Image: [Paul Marsden, 2017] - https.//digitalwellbeing.org/artificial-intelligence-timeline-infographic-from-eliza-to-tay-and-beyond/
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Strong Al — Star Wars and C3PO
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Symbolic Al and Expert Systems

* Knowledge is Power — Encoding the Mind into Rules! EXPERTSYSTEMS

D
HEURISTIC PROGRAMMING PROJECT

* Symbolic Al represents knowledge through symbols
and rules

* Examples:
e MYCIN (medical diagnosis)
e DENDRAL (chemical analysis)
* Architecture: inference engine + knowledge base

e Early Al was explainable and logical!
* But could not learn or adapt...
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From Rules to Patterns

Al needed to evolve from being programmed to being trained
* From Rules to Patterns - Al Started to Learn from Data

* Instead of telling the machine what to do, we let it learn how to do it
 Machine Learning (ML) = algorithms that learn patterns from data

(-_ A Ve

L e Ly

 Examples: email spam filters, handwriting recognition, early speech
recognition

ML marked the shift from explicit logic to statistical inference
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Machine Learning

Field of artificial intelligence that gives computer systems the ability to
"learn"” (e.g., progressively improve performance on a specific task) from
data/results of their actions, without being explicitly programmed

Supervised Learning Reinforcement Learning
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Image: https.//towardsdatascience.com/what-are-the-types-of-machine-learning-e2b9e5d1756f Image: https://becominghuman.ai/an-introduction-to-machine-learning-33a1b5d3a560
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From Statistics to Intelligence

* Algorithms and Breakthroughs

Feature 1

* Between the 1980s and early
2000s, we saw breakthroughs:

* Decision Trees, Random Forests,
SVMs, Neural Networks and the
rediscovery of Backpropagation

* Paving the road to Deep Learning
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Artificial Neural Networks
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Myelin sheath

Myelinated axon trunk
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Artificial Neural Network
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Transformer Architecture

Transformer architecture take a text sequence as input - ouput

and produce another text sequence as o

: De nada :
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Attention is All You Need

Attention Is All You Need GO g Ie
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Step1

Collect demonstration data
and train a supervised policy.

ChatGPT

Step 2

Collect comparison data and

train a reward model.

Step 3

Optimize a policy against the
reward model using the PPO
reinforcement learning algorithm.

A promptis ™ A prompt and > A new prompt is o
led f ~/ | model ~!
Sampied from our Explain reinforcement several mode Explain reinforcement sampled from Write a story
prom pt dataset. learning to a 6 year old. OUtpUtS are learning to a 6 year old. the dataset. about otters.
sampled.
¢ In re fo t o +
e The PPO model is .o
A labeler @ (c) 0 initialized from the N
demonstrates the T o, supervised policy. W
desired output 4
- We give treats and
behavior. ety ¥ f
¢ A labeler ranks the The p:}licty generates Once upon a time..
outputs from best an output.
.SFT. to worst. 0-6-0-0 +
. . / \
This data is used to ,@, The reward model RM
fine-tune GPT-3.5 X oY e Y
ith sed calculates a reward & Ne
with supervise 4 ] for the output. W
learning. @ @ @ . o
This data is used .,9?.?\;. +
to train our W The reward is used
reward model. to update the r
0-0-0-0 policy using PPO. k

Image: https.//openai.com/blog/chatgpt
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The Data Revolution

Data Is the New Oil — and the Fuel of Al
With the internet, smartphones, and sensors, data grew exponentially

* Algorithms improved — but what truly powered modern Al was scale!
* Algorithms got better — but data made them powerful!

Hardware Data Software ML frameworks

PYTURCH
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The Deep Learning Revolution

e When Neural Networks Got Deep — and Everything Changed!
* AlexNet on ImageNet triggered the deep-learning boom

* Multi-layer neural networks, learn features automatically MRTFRIALINTELIGECE

ARTIFICIAL

INTELLIGENCE i (RS
MACHINE b e
LEARNING

o DEEP
Qﬂ LEARNING

1950 1960s 1970's 1980°s 1990's 2000's
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Generative Al - Machines That Create

Generative Al (GenAl) can create a wide variety of data,
such as images, videos, audio, text, and 3D models

Learning patterns from existing data, and then using this
knowledge to generate new and unique outputs in
response to prompts

GenAl produce highly realistic and complex content that
mimics human creativity

Large language models (LLM) -Very large neural networks -~

with billions of weights,
trained on very large
guantities of text

Gen Al Market Size Projections TechTipsWithTea
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Artificial Intelligence Today

Hardware Data Software ML frameworks

= Caffe? CNTK theano
PYTURCH '«

Q}.

. torch

O PyTorch 1F TensorFlow

Keras  sgaik ML .

HUGGING FACE

theano
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Al Timeline

Al TIMELINE: 2021

Jan Feb Mar Apr May Jun
G "EE G = X =B %W wTE @ =B
0 RS .2 e  EE G e G e
G = KA 1 o el N
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l"'l @ Metq =
Selected highlights only. Alan D. Thompson. November 2021. https://lifearchitect.ai/ - Language model - Dialogue model (Chatbot) - Multi-modal model (images)

& LifeArchitect.ai/timeline
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Generative Al Competition

L 40 L X/|x.A|
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i Anthropic Claude » Claude 3.5
L L M Evo u t I O n + Not multimodal (text only) + Multimodal (text, audio, and images)

Limited contextual understanding (difficulty with + Enhanced contextual understanding and coherence
complex conversations) during long interactions
2022/3 >2024/5 + No tool usage « Experimental computer usage capability for some users
OpenAl GPT-3 5 > OpenAI of
Not multimodal (text only) Multimodal (text and images)
* Fair reasoning ability (eg, scored high on SAT, - Advanced reasoning (eg, top 10% on bar examination)
but bottom 10% on bar examination) « Enhanced contextual understanding (maintains
* Limited contextual understanding (difficulty with coherence in long dialogues)
coherence in complex conversations) * Advanced APl access (supports multimodal inputs)

« Standard APl access (for text generation)

Google Google Bard » Gemini 2.0 Flash
Gemini «  Not multimodal (text only) - Multimodal (text, audio, and images)
+ Fair reasoning + Advanced reasoning (capable of multistep problem-
+ Limited contextual understanding (difficulty with solving and nuanced analysis)
complex conversations) - Enhanced contextual understanding (maintains
+ Limited real-time data integration coherence in long dialogues)
* Low personalization (limited adaptability) - Real-time data integration (from Google Search)

« Advanced personalization (user context)

T rdir redsorning dpiily (eg, sCorea nigri or oAd, *  AUvdlNced redsoning ey, Lop 1Uv0o 0N pdl exdInindtiorn)
but bottom 10% on bar examination) + Enhanced contextual understanding (maintains

* Limited contextual understanding (difficulty with coherence in long dialogues)
coherence in complex conversations) * Advanced APl access (supports multimodal inputs)

-PORTO LIACC + Standard APl access (for text generation)
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https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/superagency-in-the-workplace-empowering-people-to-unlock-ais-full-potential-at-work
https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/superagency-in-the-workplace-empowering-people-to-unlock-ais-full-potential-at-work
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https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/superagency-in-the-workplace-empowering-people-to-unlock-ais-full-potential-at-work
https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/superagency-in-the-workplace-empowering-people-to-unlock-ais-full-potential-at-work
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Chatbot Arena LLM Leaderboard (12/04/2025)

Rank= (UB) Rank Model Arena 95% CI Votes Organization License
(S5tyleCtxl) Score

1 1 Gemini-2.5-Pro-Exp-03-25 1437 +8/-6 7431 Google Proprietary

2 2 ChatGPT-4o-latest (2025-03-26) 1486 +7/-8 6612 OpenAI Proprietary

2 4 Grok-3-Preview-02-24 14082 +5/-5 13919 XAT Proprietary

2 2 GPT-4.5-Preview 1397 +5/-6 13443 OpenAl Proprietary

5 8 1380 +5/-4 25266 Google Proprietary

5 4 1380 +4/-5 20136 Google Proprietary

5 4 1378 +7/-7 4721 DeepSeek MIT

7 5 1359 +5/-5 15898 DeepSeek MIT

8 13 Gemini-2.8-Flash-801 1354 +4/-4 21865 Google Proprietary

g 4 0l-26024-12-17 1350 +4/-5 27831 OpenAI Proprietary

18 13 Gemma-3-27B-it 1342 +7/-6 9147 Google Gemma

11 13 Owen2.5-Max 1348 +4/-4 199495 Alibaba Proprietary

11 10 ol-preview 1335 +5/-4 33175 OpenAl Proprietary

14 13 o3-mini-high 1325 +6/-4 16889 OpenAl Proprietary

14 15 PeepGesk-V3 1318 +4/-4 22843 DeepSeek DeepSeek

14 20 OwQ-328 1315 +6/-8 6729 Alibaba Apache 2.0

15 21 GILM-4-Plus-60111 1318 +7/-5 6832 Zhipu Proprietary
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Programming vs Machine Learning

Input Program Input Output

$4 3 3 3

Machine
Learning

General
Programming

Learned

Output New Input ‘

Without Machine Learning With Machine Learning program

- New Output

* VERY SPECIFIC
INSTRUCTIONS
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The End of Programming!

Nvidia CEO predicts the death of coding — StarCoder 2 is a code-generating Al that runs on
Jensen Huang says Al will do the work, so most GPUs

kids don't need to learn A H T — |

m By Benedict Collins published February 26, 2024

Jensen Huang believes coding languages are a thing of the past

000060

[Z] Image Credits: Tippapatt / Getty Images

Developers are adopting Al-powered code generators — services like GitHub Copilot and Amazon CodeWhisperer, along with
open access models such as Meta's Code Llama — at an astonishing rate. But the tools are far from ideal. Many aren't free.

Others are, but only under licenses that preclude them from being used in common commercial contexts.

Perceiving the demand for alternatives, Al startup Hugging Face several years ago teamed up with ServiceNow, the workflow
automation platform, to create StarCoder, an open source code generator with a less restrictive license than some of the others

out there. The original came online early last year, and work has been underway on a follow-up, StarCoder 2, ever since.

StarCoder 2 isn't a single code-generating model, but rather a family. Released today, it comes in three variants, the first two of

(Image credit: Nvidia)

which can run on most modern consumer GPUs:

o . . + A 3-billion-parameter (3B) model trained by ServiceNow
Nvidia CEO Jensen Huang has once again announced the death of coding, but +. A T-oHlORpaTaeler (TB) fiiodel ralned by Higing F&68

this time in front of a potentially far more influential audience. + A 15-billion-parameter (15B) model trained by Nvidia, the newest supporter of the StarCoder project
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2025 International Collegiate Programming Contest

Rank University Country Solved Time OpenAI qnd Google DeepMind

1 St. Petersburg State University | Russia [EERV 1478 O h - S d I d y
: g s St — 5 i utshine Students at World’s Top
3 Beijing Jiaotong University China 10 1425 =
4 Tsinghua University China 9 865 COd I ng CO nteSt
5 Peking University China 9 887
6 Harvard University USA 9 995 Written by
7 University of Zagreb Croatia 9 1075 Published September 18,2025 | ( @ Liz Ticong
8 Massachusetts Institute of Technology USA 9 1123
9 University of Scie § Technology of Chi China 9 1128
10 oul N ‘ 9 1133 OpenAl scored a flawless 12/12 and Google DeepMind struck gold at ICPC
L Serbia 9 1175 2025, the world’s toughest programming contest for top university teams.
12 Russia 9 1191
13 Karlsruhe Institute of Technology Germany 9 1199 0 Mostafa Rohaninejad & o -

5 S @MostafaRohani
14 University of Maryland USA 9 1239
15 National Taiwan University Taiwan 9 1256 2/n
16 Sharif University of Technology Iran 9 1329 We officially competed in the onsite Al track of the ICPC, with the same
17 Arizona State University 9 1331 5-hour "cime limit to solve a‘II twelvg proPIems, submitting to the ICPC
18 HSE University 8 653 World Finals Local J'udge '—Judgec! |d.ent|caIIy and f:oncurrently to thg

ICPC World Championship submissions. We received the problems in

19 Carnegie Mellon University 8 766 the exact same PDF form, and the reasoning system selected which
20 University of lllinois Urbana-Champaign 8 774 answers to submit with no bespoke test-time harness whatsoever. For 11

of the 12 problems, the system’s first answer was correct. For the
hardest problem, it succeeded on the 9th submission. Notably, the best
human team achieved 11/12.

0 & O G 0 @+ O 8 «

D
88 104 56 23 58 40 241 60 58 74 70
1ty 1ty 1ty 1ty 1y 1ty 9 tries 1ty 1ty 1ty 1y

1Al
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Coding Applications — Practical Example

GitHub copIIOt |®1 E‘Je'Fsc- LIACC %!’}jljn!((jm g @ Danish Veterinary and e
. . DRIk nasmckoorors | 3 Food Administration
® GitHub Copilot g -
L LLM Backend Model OpenAl-compatible Base URL
anguage: acken
gpt-4o0-mini http://localhost: 1234/v1 (LM Stud

English | [OpenAl v

O pe nAI COd ex Choose images (1-5) 1) Image — Detailed description Lat 45.841, Lon 15.233

Drag & drop images here or click to sl

choose sn Hotel Sport

View larger map

¢ Poland ey
@®Warsaw

. @Paris
Prompt (optional) 2) Full FoodEx2 code Moldé
. ) ‘rance
e Optional context (e.g., usage, product catego Romania
: Serbia
L u I -
- Add voice notes e oMarseille aly
@Rome
oBarcelona

Generate FoodEx2 (multi-image) 3) Code parts and facets — . Tyrthenian SCE-; o Greece
1 hene
. o Explanatlon i Keyboard shortcuts ~ Map data ®2025 Gou_:;l; -‘JTerms
Backend: openai | Model: gpt-4o-mini ‘
au e Click to zoom
Establishment name

Uploaded image(s)

Find nearby (500m)
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Technology: Adapt or Resist?!
So! You are the guy...

e COVID-19 - Use of
technology

e Educate New
Generations

 Ethical Use
 Technical Use
* Al Policy

¢ P t Engineeri : '
rompt Engineering That took aII of our Jobs!
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Al Text Detectors/Classifiers

AreYou an Educator?

We're building a taylored solution for educators to responsibly adopt Al-technologies in

school GPTZero turns the very technologies used to build ChatGPT around — to detect Al. It uses

GPT/Zero

variables like perplexity to fingerprint Al involvement. Stay updated on the upcoming

innovations in GPTZero technology via this substack.

AI Text Classifier

Humans Deserve to Know the Truth.

GET STARTED

The AT Text Classifier is a fine-tuned GPT model that predicts how likely it is that a piece of text was
generated by AI from a variety of sources, such as ChatGPT.

This classifier is available as a free tool to spark discussions on AL literacy. For more information on
ChatGPT's capabilities, limitations, and considerations in educational settings, please visit our
documentation.

Current limitations:

« Requires a minimum of 1,000 characters, which is approximately 150 - 250 words.

« The classifier isn't always accurate; it can mislabel both AI-generated and human-written text.

« AT-generated text can be edited easily to evade the classifier.

« The classifier is likely to get things wrong on text written by children and on text not in English,
because it was primarily trained on English content written by adults.

Try the classifier

To get started, choose an example below or paste the text you'd like to check. Be sure you have
appropriate rights to the text you're pasting.

Examples

2 Human-Written @ Al-Generated & Misclassified Human-Written
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Working with Al - Anti-Anti ChatGPT
Good Query in Text V1in
= & =
e D!pl_Translator

Text V3 N Text V2 In
B e © i 4
E =
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Chat GPT — Dunning-Kruger Effect

Cognitive bias whereby people with low ability, expertise, or experience
regarding a certain type of task or area of knowledge tend to overestimate

their ability/knowledge  Dunning-Kruger Effect Curve

Hie A
gh

Peak of “Mount Stupid”

Plateu of
Sustainability

Slope of Enlightenment

Valley of Despair

Know-nothing Guru
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Google Search Engine

* Hummingbird Algorithm GO Sle

— PageRank algorithm that covers a specific way of giving pages credit based on the links
from other pages pointing at them

— Panda, Penguin and Payday to fight spam
— Pigeon designed to improve local results
— Top Heavy designed to demote ad-heavy pages,
— Mobile Friendly designed to reward mobile-friendly pages
— Pirate designed to fight copyright infringement
e 200 major ranking signals (up to 10,000 variations or sub-signals) GO gle
* Google RankBrain Algorithm Scholar
— Machine-Learning System - I
- 3rd most important signal R
— Interpret searches people submit to find pages that might not have the exacgt words
that were searched for
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Bing Search Engine

Reinventing search with Al with four technical breakthroughs:

 Next-generation OpenAl model more powerful than ChatGPT and customized specifically for search.
It takes key learnings and advancements from ChatGPT and GPT-3.5/4.0 and it is even faster, more
accurate and more capable

* Microsoft Prometheus model. Proprietary way of working with OpenAl model that allows to best
leverage its power

 Applying Al to core search algorithm. Al model to core Bing search ranking engine, which led to the
largest jump in relevance in two decades. Search queries are more accurate and more relevant

* New user experience. Reimagining interaction with search, browser and chat into a unified
experience in a completely new way to interact with the web.

| am planning a trip for our anniversary in September. What are some places we can go that are within a

3 hour flight from London Heathrow?

I need to throw a dinner party for 6 people who
< are vegetarian. Can you suggest a 3-course >
menu with a chocolate dessert?

eeeeeeee

1 am planning a trip
< September. What are s mepla eswecango 3
that are within a 3 hour flight from London

.........
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GitHub Copilot @, GitHub

6.0
f,\@}\‘f Copilot

e June 2021: GitHub Releases Copilot

* March 2023: GitHub uses OpenAl’s GPT-4 to go way beyond auto-completing comments
and code and gets chat and voice support

OpenAl Codex Model GitHub Private Code

( = L EEE Provide Editor context ZEE
B
= seees Provide Suggestions EEH 2

GitHub Copilot '
Service /‘

HT,IJITK’

Public code and text
on the internet
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Google Bard Google

* Language Model for Dialogue Applications (LaMDA) ‘ 4 Ba I'd

* Experimental conversational Al service, = o > @
p owe red by La M DA " I'm Bard, your creative and helpful collaborator. | have limitations and

won't always get it right, but your feedback will help me improve.

Not sure where to start? You can try:

* Very fast and easy to use

What are some ways to make instant noodles even more delicious?

Or pick up where you left off:
B weakneeses for a paper like the follwing about machine learn..

P how may i copy the python code you give me and paste it form

@ Human reviewers may process your Bard conversations for quality
purposes. Don't enter sensitive info. Learn more

Gotit Don't show again

® (  Enteraprompt here &
. /

Bard may display inaccurate or offensive information that doesn't represent Google's views. Bard Privacy Notice

CATEGORIES CHATGPT BARD BING
HELPFULNESS | 107710 vr [ 17+
accuracy 777y eveve | Veves

CREATIVITY | 17777
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Gemini — Google Deep Mind
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Google DeepMind

Google Al Studio

:

Create Prompt
Stream Realtime
Starter Apps

Tune a Model

Library

(&, Allow Drive access

Prompt Gallery

API documentation
Developer forum

Changeleg

BAPORTO

FACULDADE DE ENGENHARIA
FEUP ~ o = -~

About v

Research v

Technologies v

Discover v

emini 2.0

Built for the agentic era

System Instructions

Chat with Ger’ Build with Gemini >\/

Stream Realtime

Talk with Gemini live

Interact with Gemini using text, voice, video, or screen sharing.

)

Talk to Gemini
Start a real-time
conversation using
your microphone.

LIACC

O

Show Gemini
Use your webcam to
share what you're
looking at and get
real-time feedback.

Share your screen
Share your screen to

show Gemini what
you're working on.

Luis Paulo Reis :: Ensinar na Era da Inteligéncia Artifi

Google Al Studio

@= Get APl key

Create Prompt
Stream Realtime
Starter Apps
Tune a Model

& Library
(&, Allow Drive access

O Prompt Gallery

[F API documentation

2| Developer forum

[=]

S Changelog
[Z Learn more H \f_.)
Run settings

B Model

Gemini 2.0 Flash
Experimental

[ Output format

Audio

v Tools

Untitled prompt #

~  System Instructions

(& Enable Autosave 3¢ Compare i @')

What will you build?

Push Gemini to the limits of what Al can do, powered by the Gemini API

i

Recipe List
List recipes in JSON format.

Spatial Understanding

Upload a photo and combine 2D or 3D
spatial analysis with reasoning. Ask
Gemini to give you the locations of

objects, text, and more.

Gemini Advanced

Upgrade your Google Cne plan to get

Gemini Advanced

[ |
il
Confusion Matrix

Generate a confusion matrix in
Python.

a= o

(e

Video Analyzer

An interactive video player that lets
you summarize, describe scenes,
extract text, search for objects, and
more.

Run settings c
<> Get code

¥ Model

P
Gemini 2.0 Flash

Experimental
\ —

. Token count
071,048,576

Temperature

—e

~ Tools

Structured output

Code execution

Map Explorer

Explore places in the world using
Gemini and the Google Maps API. Ask
Gemini to find you interesting places

and more.
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Microsoft Copilot
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Claude Y Claude

% Good morning, Luis Paulo Claude for
Desktop

Your Al partner on desktop. Fast, focused, and designed

How can Claude help you today? for deep work.
m I Windows (armé4) & mac0S
Claude 3.0 Sonnet .
Take Claude with you

Talk to Claude, anywhere you go. Brainstorm ideas, get

# Add content

Get started with an example below
answers, and analyze images on the go.
Summarize meeting Generate interview Extract insights from x
notes questions report —~ { 4 Apple App Store ] { G Google Play J
Ql
Pro
Artifacts W €18+ VAT / month
Create and iterate on documents, code, and more within Claude. Try it out © Sxmore usage versus Free plan
@ Access to Projects to organize documents
and chats
@ Ability to use more models, like Claude 3
Opus
@ Early access to new features
View all > .
Subscribe to Pro

£n Your recent chats -~
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Perplexity Al perplexity

Better than

Perplexity Al is a conversational search engine that uses large [ERSUCLLS

language models (LLMSs) to answer queries using sources from
the web and cites links within the text response.

?ﬁ] perplexrty | & @ Ipreis1970 © 4m + Space who are the top researchers in Al in portugal today

New Thread Ctrl| I

who are the top researchers in Al in portugal

®. Home tOd ay Based on the most recent information available, several top Al researchers in
Portugal stand out:

@ Discover 1. Paulo Novais from the University of Minho, who leads the ISLab laboratory at
°:° Sources the ALGORITMI centre and coordinates LASI, the largest associated laboratory

4> Spaces in Portugal s .

WSRO 2. Luis Paulo Reis, an Associate Professor with Aggregation at FEUP and Director
researchers ranked as
@ Library some of the best in.. of LIACC - Artificial Intelligence and Computer Science Laboratory 2 3.
() inesc-id 3. Manuela Veloso, currently the Director of J.P. Morgan Al Research and formerly
who are the top researcl a member of Carnegie Mellon University. She is internationally renowned for her
work in artificial intelligence and robotics 3.
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Grammarly

& Google X | M Gmail X | IE] FEUP - Luis X & Top9gens X Best Al Too X @ Apps - Gra® X @ Grammarly X | @ Demo doct. X | + W - ] X
& C @ app.grammarly.com/apps # * O @ @6 » 0O Q

Grammarly Apps
My Grammarly Grammarly for m
Trash Windows

+
A Grammarly for your desktop is your one- By downloading Grammarly for Windows, you agree to
Account . . . o : : P
stop solution to get writing suggestions the Terms and Conditions and Privacy Palicy. California
g across a wide array of desktop apps and residents, see our CA Privacy Notice.
Wb Apps websites.
[o—|
- Grammarly for Chrome @ Active
\
Grammarly’s browser extensions offer writing suggestions in .
Google Docs and other sites across the web. Re-install
. Grammarly for iPhone and iPad

% Write confidently and professionally across all your apps and m

websites with Grammarly’s writing suggestions, anywhere you go.

s@fe.up.pt
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Deepl

DeepL Translator v DeepLPro  Why DeepL? v API Plans and pricing  Apps m Login

Translate text Translate files Pick up where you left off with your 30-day free trial of Deepl Pro.
31 languages pdf, .docx, .pptx
Detect language v S English (UK) v Glossary

Type to translate.

Drag and drop to translate PDF, Word (.docx), and PowerPoint (.pptx)
files with our document translator.

99

Tech giants Google, Microsoft and Facebook are all applying

the lessons of machine learning to translation, but a small
company called Deepl has outdone them all and raised the
bar for the field.

Q Its translation tool is just as quick as the outsized competition,
but more accurate and nuanced than any we've tried.

TechCrunch, US4

DeepL Translator Th- TechCrunch

MPORTO  LILACC
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o
QuillBot
_ @ Quilkeor

(®
'

Modes: Standard Fluency Formal Simple Creative Expand Shorten Synonyms: : a—

QuillBot will rewrite your text. Start by writing or pasting

something here and then press the Paraphrase button.

) Ij
|

Trv Sample Text Paste Text
ry Sample Tex Paraphraser

Grammar

. Vocabulary enhancement feature, Thesaurus powered by Al,
é QU 1” BOt Integrations (Word, GoogleDocs), Grammar check, Summarizing tool
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Image Generation - Dall-E

DALL-E 3 is an Al system that can create realistic images and art from a description
in natural language

An astronaut riding a horse in A beach similar to "praia da baia" in Espinho
photorealistic style with surfers, surfing in the sea and big waves

R |

¥

B b Y N
Midjourney
o~
e o Stable Diffusion

AI=ASSISTED DESIGN GENERATOR
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Generating d POdecaSt
A NotebookLM £83 Settings @

Welcome to NotebookLM

My Notebooks

+ Create new

e Most recent ¥

ﬁ

Curriculum Vitae of Luis
Paulo Reis

Dec 12, 2024 - 1 source

J. I T
AODE{D f%aﬂ;ﬁm LIACC
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Explore GPTs
Custom GPTs — special-purpose

G PTS versions of the model created by others

uma receita de bacalhau com espinafres e batatascom um

Discover and create custom versions of ChatGPT that combine instructions, extra .
emprtamento bonito e foto

knowledge, and any combination of skills.

@ Talked to api.adzedek.com v

Q Search public GPTs , .
Receita de Bacalhau com Espinafres e Batatas

Esta é uma receita clssica e nutritiva que combina o sabor rico do bacalhau com a suavidade das

Canva Logo Creator batatas e a frescura dos espinafres. O prato é montado de forma elegante, com camadas visuais para
1 Effortlessly design anything: presentations, o Use me to generate professional logo um empratamento atraente.
logos, social media posts and more. designs and app icons!
By canva.com By Chase Lean Ingrc 99 es:
L4009 de bacalhau dessalgado]
Consensus image generator * 300g de batatas
Your Al Research Assistant. Search 200M A GPT specialized in generating and 2000 d nafres
L]
3 1 academic papers from Consensus, get 4 refining images with a mix of professi g de espinalres rescos
science-based answers, and draft content... and friendly tone.image generator ¢ 2 dentes de alho picados
By Consensus By NAIF J ALOTAIBI
* 1 cebola em rodelas finas
Video GPT by VEED Grimoire * 100ml de azete de ofiva

Al Video Maker. Generate videos for social
5 media - YouTube, Instagram, TikTok and 6
more! Free text to video & speech tool wit...

Code Wizard # Learn to Prompt-grai + Sal e pimenta a gosto
Create a website (or anything) with a
sentence. 20+ Hotkeys for coding flows....

By veed.io By gptavern.mindgoblinstudios.com
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Llama 4 — Meta Open Source Models

00 Meta Technology v  Getstarted v  Trust & Safety v Community v

Try Meta Al A Download models

Build the future of Al
with Meta O LLaMAl

Now available with both 8B and 70B pretrained and instruction-

INTELLIGENCE INSTITUTE

Get Started Experience Llama 3 on Meta Al MetaAl Big Upgras
MultiModal

Models Are Out

tuned versions to support a wide range of applications USAIN s e
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https://www.youtube.com/watch?v=diuXUn0aqzM&ab_channel=AIRevolution

Mistral Al — Open Source Models

F t' a I I Y I I L‘ Openness “ Portability

ro n I e r - n 0 u r a n S - We lead the market of open source generative Our technology is available through serverless APIs,
technologies to bring trust and transparency in the field public cloud services (on Azure Al, on Amazon Bedrock),
and foster decentralised technology development and for VPC/on-premise deployment. Our independence

from cloud providers is a guarantee of our customers’

Configurable Al for all builders.

independence.
Talk o le Chat J Value and speed I. Customisation
Our flagship model, Mistral Large, has independently QOur models can be fine-tuned and modified at will for your
validated top-tier reasoning in multiple languages. All our business to create differentiated Al applications.

models bring unmatched value and latency at their price

Get a demo Start building

points.

Build on Open Source

M I S T RA L Under the Apache 2.0 license, our 3 open source models Mistral 7B, Mixtral 8x7B, Mixtral 8x22B

are usahle and customisahle for a variety of use cases They can be downloaded or used on

A I demand via our platform.
I

» Download them for deployment in your own environment

* |Jse them on La Plateforme at market-leading availability, speed, and quality control
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Gemma 3n — Gemini Google Open Source

Gemma 2 is now available to
Gemma researchers and developers

google/gemma . o : i
Gemma 2 offers best-in-class performance, runs at incredible speed across different hardware and
easily integrates with other Al toals. ( E‘ ! p I I I

Jun 27,2024 - 4 minread
Gemma is a family of lightweight, open models built from the research and
technology that Google used to create the Gemini models.

Responsible Generative Al Send feedback
Generative Al Applic Toolkit O -
Al Mo ¢ This toolkit provides resources to apply best practices for responsible use of open maodels such as

the Gemma models, including:
« Guidance on setting safety policies, safety tuning, safety classifiers and model evaluation.

S k » The Learning Interpretability Tool (LIT) for investigating Gemma's behavior and addressing
Gua potential issues.

+ A methodology for building robust safety classifiers with minimal examples.

This version of the toolkit focuses on English text-to-text models only. You can provide feedback to
make this toolkit more helpful through the feedback mechanism link at the bottom of the page.

When building with Gemma, you should take a holistic approach to responsibility and consider all
the possible challenaes at the application and model levels. This toolkit covers risk and mitiaation

Gemma 3n |
Our powerful and efficient open model Introducing
designed to run locally on phones, tablets, na 3n

and laptops.
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Ernie Bot - Baidu

 ERNIE - Enhanced Representation
through Knowledge Integration

* Al chatbot product of Baidu,
started 2019

e Based on LLM "Ernie 3.0-Titan”
* Released on March 17, 2023

ERNIE 2.0
TA 0N ¥ 0 ERNIE-GEN

new record on GLUE

O .

Topped 5 :
tasks at
SemeEval 2020

20193 2019.7 2019.12 2020.1 2020.3 20205 2020.7 202012
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ERNIE-VILG

ERNIE-Gram PCL-BAIDU Wenxin
Ve ' (ERNIE 3.0 Titan)
G [+ o
20211 20213 2021.5 2021.7 2021.12 2022.3 2022.5
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DeepSeek

DeepSeek is a Chinese Al research lab focused on developing LLMs and Al

N deepseck

systems. DeepSeek series includes DeepSeek-V2, a high-performance
open-weight model trained on diverse multilingual datasets, aiming to
compete with top-tier models like GPT and LLaMA. DeepSeek emphasizes

efficiency, scalability, and domain-specific capabilities, particularly in
Chinese language understanding and applications. The lab has also

Chat with DeepSeek Al

developed DeepSeekCoder, an advanced Al model optimized for code

generation and programming assistance. With strong computational
resources and a growing presence in the Al research landscape, DeepSeek

80 DeepSe‘eAk;vz T P is positioning itself as a significant player in the global LLM ecosystem.
Mixtral 8x22B
o :
- s Quen1.5 728 C0mMand R+ Phase 1 - Cold Start Phase 2 - Reasoning RL
= 751 o ' »
=
= . ®
2 | O vixtral ax7a & ) Gk B
g @) Command R LEaMAZ.708 o e§7‘I-B o =
E 651 LLaMA 3 8B / Readability Reasoning
E @ LLaMA 1 65B
o ® @ LaMA 2 34B _ e e y .
£ ] Mistral 78 etk Phase 3 - Rejection Sampling SFT Phase 4 - Diverse RL
ﬂd: ® LLaMA 3 Family
- . LLaMA 1 33B miokirite M Phase 2 Samples & e |Rule=based RL
LlaMA213B | e ey SFT DeepSeek-V3 Data (.51 | & RLAIF
0 20 40 60 80 100
Activated Parameters (Billions) ” More general-purpose capabilities ’ Human preferences
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Qwen - Alibaba €2 Alibaba

) Al Search Contact Sales  Call Us (+351 210 270 012) @ English v Cart Console Log In

Why Us v Pricing v Products v Solutions v Marketplace v Developers v Partners v Documentation Services v Model Studio Free Trial

Solutions » Generative Al > Tongyi Qianwen (Qwen)

TTongyi Qianwen (Qwen)

Top-performance foundation models from Alibaba Cloud - \’ A_ .
o )
Qwen on Model Studio Ly .
| T =
[ Qwen2.5-Max: Exploring the Intelligence of Large-scale MoE Model : o p—

TONGYI TONGYI TONGYI
Qwen Qwen-VL Qwen-Audio

TONGYI TONGYI TONGYI

Qwen2.5-Max Qwen 2.5-Coder Qwen 2.5-Math

TONGYI

Qwen-Agent
MPORTO LLACC
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Grok 3 — Chocolate xAl

TR .l(D‘O","

l\/| X.Al

INTRODUCING
4 crok 3

E ""1 T Company
Releases Grok 3 Al Model

L L New Capabilities

AIME'25 AIME'24 LiveCodeBench (v5)

Grok 3 Beta (Think) - 933 | Grok 3 Beta (Think) : Grok 3 Beta (Think) : Grok 3 Beta (Think) ! Grok 3 Beta (Think)
 Grok 3 mini Beta (Think) B s * Grok 3 mini Beta Think) : Grok 3 mini Beta (Think) Grok 3 mini Beta (Think)
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RAG Architecture Model

* Retrieval Augmented Generation (RAG) has emerged as a powerful technique for
improving LLMs

* Retrieving and conditioning external knowledge, RAG allows models to generate

more accurate, relevant, and comprehensive text
RAG Architecture Model

Framework
Response

U 111 Post Processing
- —
—_— - s
Client o Question i e
Semantic [ ottt Prompt
Search v Data
Z
® ). DODO0D
17 D D k|
vector Database “t https://medium.com/@gulernilay088/

* Advanced RAG enhances each module further with innovations like higher-order
retrievers, cross-encoder rerankers, and evidence manipulation architectures
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Al Applications in Health

* Radiology (X-ray, CT, MRI)
 Dermatology (Image)

* Drug/Treatment Discovery

* Risk Identification in Patients

* Primary Care and Screening

* Health Monitoring/Wearables

* Cognitive and Social Rehabilitation
* Physical Rehabilitation

* Patient Interaction with the Health System
* Health Systems Exchange of Information
 Surgical/Medical Robots P>

» Efficient Resource Allocation in Health . Wearable‘T‘:chnology

° Healthcare
see &

ﬁ“"o

(.
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Al&Robotics Applications in Surgery

da Vinci Mako Rosa Brain Hugo Surgical
Surgical System SmartRobotics Robot:\. Robot

&l | P\é)’

E 1”

H ‘ , -
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Al&Robotics Applications in Surgery

Advantages of Robotic Surgery:

* Increased Precision: High-definition, 3D views, filter
out hand tremors, allowing for precise movements

* Enhanced Dexterity and Control: Robotic arms can
rotate and bend beyond capability of the human hand

* Minimally Invasive: Small Incisions

» Shorter Hospital Stay: Faster Recovery (less invasive),
Reduced Risk of Infection, Reduced Blood Loss

e Greater Surgical Reach

* Enhanced Visualization

* Improved Ergonomics for Surgeon

* Robot Deep Reinforcement Learning
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Al&Robotics in Nursing

Al in Nursing:

* Personalized Treatment Plans based on individual patient data,
optimizing care

* Workflow Optimization with automatization of administrative
tasks, efficient scheduling, allowing nurse staff to focus more on
patient care

* Patient Monitoring with Al-powered devices continuously
monitor vital signs and alert nurses to any deviations

* Robotics and Automated assistants helping with
physical tasks, reducing strain and increasing
efficiency in patient handling and monitoring
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Al&Robotics in Physiotherapy

Robotic Devices for Rehabilitation
 Robotic exoskeletons and limbs

* Assist patients in performing exercises correctly ¢ EFFECTIVE
GAIT
TRAINING

* Intensity and duration of therapy sessions

 Automated gait training

Gamming and Virtual/Augmented Reality

* Immersive rehabilitation environments

* Engaging patients through gamified therapy sessions
 Enhance motivation and adherence to treatment plans

* Simulate walking scenarios or activities of daily living

* Improve balance, coordination, and motor skills. David Gerfl

Elmhurst resident
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Al&Robotics in Physiotherapy

| A |
Al-driven Assessment Tools i . ! ‘ |
* Alin assessing patient progress

@ ﬂ"A

v
1

e Data from sensors and wearable devices

* Track motion and muscle activity, Al systems
to tailor personalized rehab programs

* Al analyze data to provide real-time feedback
and adjust therapy programs

Physiotherapy Education with Al
Al Integration with Biomechanical Models yS! Py bducation wi

: : : * Al Tools for Education and Research
* Predict outcomes of therapy interventions,

allowing for highly customized therapy plans. ° Al-Enhanced Learning Platforms

* Predict optimal set of exercises and impact * Simulation and Virtual Patients

on patient's recovery, based on injury and * Data-Driven Education
body mechanics e Continuous Professional Development
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Artificial Intelligence in Digital Media

* Digital Images

* Digital Video

* Digital Audio

* Movie Industry

* Video Games

 Web Pages and Websites

* Social Media

* Digital Data and Databases

* Electronic Documents/Books
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Artificial Intelligence in Video Games

* Generate responsive, adaptive or intelligent behaviours

* Non-player characters (NPCs) with human-like intelligence
* Improve the game-player experience

* Game Balancing/ Dynamic Difficulty Adjustment

* Movement patterns, in-game events based on player's input
* Pathfinding and decision trees for NPCs actions

* Procedural-content generation

* Text to speech and speech recognition

* Al for automatic level generation

* Al opponents for board/strategic games
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Artificial Intelligence in Social Media

* Social Creation and Management

e Social Insights

* Social Media Advertising

* Image/Face Recognition

* Fake News/Improper Content Recognition
* Personalised User Experience

* Advise Contacts/ Job candidates / Matches
* Al Powered Chatbots

* Social Listening

* Sentiment Analysis

* Improved Influencer strategies

* Increased Security
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Al for the Environment
Al for Land/Agriculture

— Soil pollution, population growth, intensive agriculture . et SNAVNT o
— Land cover mapping, automating and optimizing farming J
p rocesses Hindsight Insight Foresight Steering >

* Al for Air/Pollution
— Pollution/air quality sources identification, reduce emissions

— Intelligent and green transportation,
autonomous cars, ride shares, dynamic bus routing, intelligent
traffic lights

* Al for Water
— Garbage collection, Intelligent ocean farming (fish and shellfish)

— Predict storms, tsunamis, hurricanes, cost-effective water
management

e Al for Biodiversity
— Surveillance, tracking, analysis, prediction
e Al for Climate Change

— Better climate predictions, effects of extreme weather, predict
where carbon is coming from
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Artificial Intelligence in Security

e Alin Physical Security
— Facial and behavioral recognition for smart access control and surveillance
— Predictive analytics to anticipate security incidents based on historical patterns
— Patrol robots and drones for large-scale and hard-to-access surveillance areas

e Alin Electronic Security

— Intelligent CCTV monitoring with automatic detection of suspicious
movements or critical events

— Automated alarm systems to reduce false alarms and intervention time
— Real-time risk analysis through data integration from multiple sensors

 Alin Cash Handling and Transport

— Optimized routing for cash-in-transit vehicles (reducing risk and increasing
efficiency)

— Anomaly detection in transactions to prevent fraud in ATMs and financial
operations

— Smart cash management with Al-driven forecasting of ATM and retail cash
needs
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Moral Machine

What should the man in blue do?

39 millions of
decisions

10 languages

233 countries

13 core

scenarios

Who will you

spare?

media
lab
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Moral Machine

What should the man in blue do? What should the man in blue do?

i
]
l
I
|
|
§

|$@

P rr s | TPy

' 2| 3 i
HINGES e T
31 ] o
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Intervention -

Relation to AV

Gender

Fitness

Social Status

Law -

Age -

No. characters -

Species -

LIACC

Moral Machine — Results

Preference in favour of the choice on the right side

Preference for action

Sparing passengers
Sparing males
Sparing the large
Sparing lower status
Sparing the unlawful
Sparing the elderly

Sparing fewer characters

Sparing pets H

No change

e WP (J6] SEB. e s

b Western

Preference
for inaction

o
B Oay
Gher s;‘;gflbs

Eastern

Preference
for inaction

— spﬁ\‘;w“.%m
e

Preference for inaction

Sparing pedestrians

Sparing females

Sparing the fit

Executive female -

Sparing higher status
Sparing the lawful
Sparing the young
Sparing more characters
Sparing humans

Southern

Preference
for inaction

5 —
hjgfg.fﬂng
Sty tus

b Preference in favour of sparing characters

Stroller §-

Girl J-

Boy |

Pregnant -|

Male doctor 4.
Female doctor .
Female athlete |-

Male athlete -
Executive male |-
Large woman -
Large man 4-
Homeless -

Old man -

Old woman -
Dog |

Criminal

Cat

B e o T

|
-01 No  +0.1
change

S
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Moral Machine — Configurable Al!

Please click a country to explore, or two to compare.

The gray area is the world average.

Portugal is most similar to Spain, and most different from Angola

World Ranking Preferring Sparing Sparing Sparing Sparing Sparing Sparing Sparing Sparing
(out of 117 Countries) Inaction Pedestrians Females the Fit the Lawful Higher the More Humans
Status Younger

%

Configurable Al: European Union, Region, Country, Citizen!
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Al in Government

 UAE Ministery of Artificial Intelligence - http://www.uaeai.ae/en/

Govel‘nment.ae aupell  Other languages Accessibility Help Register

The Official Portal of the UAE Government

Ueiced Arch Emeates

In October 2017, the UAE Government launched ‘UAE Strategy for Artificial Intelligence (Al)'. This marks the post-mobile government phase which will
rely on various future services, sectors and infrastructure projects. The strategy is first of its kind in the region and the world and it aims to:
* achieve the objectives of UAE Centennial 2071
Home Information and service * boost government performance at all levels
* use an integrated smart digital system that can overcome challenges and provide quick efficient solutions
* make the UAE the first in the field of Al investments in various sectors

About the UAE > Strategies, initiatives and awards >  Federal governments’ strategies and plans >

Saving 507% of annual costs using Artificial Intelligence

250 190 1,000

million paper transactions per year in the |millions of hours alyear are wasted because | million KM covering long distances in the
\ -
federal government of transactions

P

» |UAE to finalize tr‘élrcsactions

@

[APORTO
FEUP FACULDADE DE ENGENHARIA I— IACC Luis Paulo Reis :: Ensinar na Era da Inteligéncia Artificial: O Fim dos Modelos Tradicionais? :: Funchal :: Madeira :: May 22", 2026 :: 73

TIMINVEDS I AP E S DS DT


http://www.uaeai.ae/en/

Research in Artificial Intelligence in Portugal

As]

1As!

ALGORITMI - UMinho
IPC - UMinho

2Al -IPCA

CISTER - ISEP
GECAD - ISEP

IEETA- UA
TEMA - UA

CMUP - FCUP
LIACC - FEUP

CIBIT -UC
Cisuc -uc

530 PhD Researchers, more than 800

PhD ts from 13 Labs including
LIACC

- L1IACC
thqemtw

\'/

- l ~»
Universidade do Minho
IPCA s,

[APORTO

E FACULDADE DE CIENCIAS
C UNIVERSIDADE DO PORTO

[MPORTO

FACULDADE DE ENGENHARIA
FEUP UNIVERSIDADE DO PORTO

.
l s e Instituto Superior de
‘ Engenharia do Porto

-

universidade
de aveiro

UNIVERSIDADE
NOVA DE LISBOA

D Jf INESC! :

ASSOCIATE LABORATORY o

| PORTUGAL

Porto, Braga and Vila Real
350 PhD Researchers, more than 400 PhD
Students from 13 Lab, Including LIAAD

@inescid "= CISUC

/ LARSYS !M[I
5 Robotics and Systems in

Engineering and Science N
leeta

. NOVALINCS |S? t lcrtl.?gui:tour;t"lou‘rj1iecau;ﬁes
gecad CeD=3!

CENTROALGORITMI

ARTIFICIAL
INTELLIGENCE
Associacdo
Portuguesa

Paraa

Inteligéncia
Artificial
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' 1A.SAE - Artificial Intelligence in Food and
Economic Safety

Risk Analysis and Selection Models of Economic Agents to be
Supervised, based on Al and ML applied to ASAE’s databases

Georeferencing of economic agents in Portugal

Electronic complaint analysis, automatic
classification and prioritization

Intelligent selection of economic agents to be
inspected and flexible routes generation

Intelligent data and KPIs visualization 493
Porto®
11 Salam

: A
! POLICIA
FISCALIZACAD

POLICIA
FSCALIZACAO

iH R E v w

i
A\ . . . (=
p—— . =, .
/ .
Homepage
Homepage
ilize o navegador Chrome p na melhor experéncia, particularmente nas fiscalizagdes e Nova | * Explovacha da informacho disponive
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. CIGESCOP — ASAE Intelligent Control Center

* Real-time Virtual Inspection Office, to optimize
management and operational control ~

* Assisted disruption management
* Flexible global risk matrices
* Smart forms with filling assistant

* Customizable dashboards that adapt to users'
preferences

Atraso da brigada |||

8 e ey [ERR—

O : -

PO :

oy II,I, _AI‘, A HA ;I IIL |,-I_-I- i N m ’-Ii
T =
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:"\-\: ers  ERS Al — Health Regulatory Agency

,/ ENTIDADE

REGULADORA
DA SAUDE

* Electronic complaints automated analysis and
classification, as well as severity assessment

3 duplicados

* Duplicate and related complaints detection

Estabelecimento  Especialidade

* Intelligent suggestions of the complaint's outcome

2 Entidades -

Risco Simples 1

Acesso a cuidados de Cuidados de Saude e InstalagGes e servigos
Elogio/Louvor Salde seguranca do doente Focalizagdo no utente complementares

1nde11cadeza
adequados

Procedimentos
Sugestdo administrativos Questdes Financeiras Tempos de Espera Outros Temas

o
SUg e'e absentismo
cobrado
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(I . . .
i\ tRs  ERS Al 2 — Risk Based Supervision
N

e Solution that automates the risk-based supervision model of health establishments
* Supervision based on risk analysis using a ML model

EY
%]
3
&
3
>
=
°
)
o
3
o
3
®
Q.
s
)
=
("]

Qi? ERS Monitorizagdo de Risco
\ Sumario

# Situacdo por modelo de risco Sem risco Moderado Elevado

@Baixo ® Moderado @Elevado @ Extremo
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SIAP — Al System for Detection and Alert of Heritage Risks

X CULTURA
Q NORTE -

[MAPORTO
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Geragao de
Ocorréncias com
base nas Medigbes .7

Geracao de
Alarmes com base
nas Ocorréncias

Al RISKS ASSESSMENT
- T' i

? ~v‘i.?,,
Al

P
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= AI

| Al [ DATA VISUALIZATION

Alertas decorrentes de
padrées de ccorréncias

ldentif cagdo das medigoes
ancrmais / suspeitas

-‘- I]F~'hu

Dados base das varias

Alarmes

Ocorréncias

Medigtes

componentas

DATA / EVENTS INTEGRATION LAYER

LIACC
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JurisVis — Promeneum/FEUP/LIACC Al Law Tool

Sobre o JurisVis Link Demo Jurisvis C.M.Porto:

https://jurisvis.com/demo cmp/

Transformando a investigacao juridica com tecnologia de IA de ponta

O JurisVis foi desenvolvido por uma equipa de profissionais da area
juridica e especialistas em IA para enfrentar os desafios da
investigacao juridica moderna. A nossa plataforma combina
modelos de linguagem de ultima geracdo com conhecimento
juridico especializado para fornecer um assistente inteligente que
compreende conceitos e terminologia juridica.

Quer seja advogado, investigador juridico, estudante de direito ou
paralegal, o JurisVis ajuda-o a trabalhar de forma mais eficiente,
automatizando a andlise de documentos e fornecendo
informacoes inteligentes sobre os seus materiais juridicos.

Pronto para Transformar a Sua Investigacao Juridica?

Junte-se a milhares de profissionais da area juridica que ja estGo a poupar tempo e a
obter conhecimentos mais profundos com o JurisVis.

A\
[APORTO 7))
?

FEUP FACULDADE DE ENGENHARIA
UNIVERSIDADE DO PORTO

PROMENEUM GROUP

[BAPORTO
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https://jurisvis.com/demo_cmp/

mMulti-Agent System and Human Supervision

JURISVIS goes beyond simple search, acting as a sophisticated reasoning assistant that
supports, rather than replaces, human decision-making

=, -

*ﬁ‘ i Q u D’

Agente de Pesquisa Agente de Redacgao

Agente Orquestrador - - Agente de Andlise -
L Consultar o repositério JURISVIS Compilar memorando proposto
Decompor tarefas iniciais em . . Comparar documentos e L
- JURISVIS identificando excertos . N . para validagao final
subtarefas geriveis informacdes recolhidas

excertos relevantes

Human Oversight: In line with CCBE > ...
guidelines the institution/professional ° 4“’ |
remains fully responsible for Al-

generated results, with JURISVIS

ensuring confidence and transparency o e M

in the process
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R & www.google.pt X

M Inbox (138,463) - Ipreis1¢ X

E Calendario Google - Out: X ® Diversos X

<« - C 2% jurisvis.com/beta/chatbot/e1793db9-e589-426b-abcd-c74839bde19¢/

JurisVis x ar

FERRAMENTAS
# Nova Conversa

& Dados Pessoais

CONVERSAS

Responsabilidade Penal por Erro
Médico

ha 3 minutos

Incidente de Suspeicao de
Membros de Juri em Procedimento
Concursal de Promocéao Docente
Universitaria

ha 16 horas

Adequacao e Adequacao
Estatutaria e Normativa em
Procedimentos Eleitorais
Corporativos

semana passada

Inteligéncia Artificial e
Regulamentagdo da Unido
Europeia: O Impacto da Al Act na
Utilizagao por Entidades
Especificas

ha 2 semanas

CONTRATO DE CONCESSAO DE
LICENGCA DE USO EXCLUSIVA DE

L]

fala-me do erro medico e da reponsbilidade criminal

ha 4 minutos L]

E com o maior rigor juridico que JurisVis procede 4 analise da responsabilidade
criminal decorrente de erro médico, com base na legislagdo e jurisprudéncia
fornecidas.

Andlise da Responsabilidade Criminal por Erro Médico

A atuacdo meédica, por ineréncia a sua natureza e objetivo de preservar a vida e a
salde, reveste-se de grande responsabilidade. O erro médico, quando configurado
como uma violagao dos deveres objetivos de cuidado, pode, em determinadas
circunstancias, dar origem a responsabilidade criminal, para além da responsabilidade
civil e disciplinar.

I. 0 Conceito de Negligéncia no Direito Penal Portugués

A base da responsabilidade criminal por erro médico reside, maioritariamente, na figura
da negligéncia. De acordo com o Cédigo Penal, age com negligéncia quem, por ndo
proceder com o cuidado a que, segundo as circunstancias, esta obrigado e de que é
capaz: * a) Representar como possivel a realizagdo de um facto que preenche um tipo
de crime, mas atuar sem se conformar com essa reallzaf;ao (negllgencla conscuente)

SOFTWARE COM DIREITO DE
COMERCIALIZACAO E

Pergunta-me qualquer coisa...

'" -aag

DISPOSICOES SOBRE

MAPORTO LiACC
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Decreto-Lei n.° 48/95

Aprova o Codigo Penal

e Artigo15.°
NEGLIGENCIA

e Artigo16.°
ERRO SOBRE AS CIRCUNSTANCIAS DO FACTO

® Artigo137.°
HOMICIDIO POR NEGLIGENCIA

® Artigo147.°
AGRAVACAO PELO RESULTADO

e Artigo148.°
OFENSA A INTEGRIDADE FISICA POR NEGLIGENCIA

e Artigo149.°
CONSENTIMENTO

® Artigo 150.°

INTERVENGOES E TRATAMENTOS MEDICO-CIRURGICOS

e Artigo 285.°
AGRAVAGAO PELO RESULTADO

Decreto-Lei n.° 72/2008

- »
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Retrieval Augmented Generation Pipeline

Retrieval-Augmented Generation (RAG) pipeline: domain-specific documents are split into
chunks, each chunk is converted into an embedding and stored in a vector database, the most

relevant chunks are retrieved for a user query, and the language model uses that retrieved
context to generate a grounded answer.

Document Chunking Embeddings Retrieval LLM Response
Query

Texts split into chunks Chunks converted Top chunks
into vectors retrieved
\ Question? )
» 7
~ L X N RN /
@ eveo00® u
Vector 'Y X X
e | Database XX XN » | Answer...
. . = = 1. ChunkK 2
Domain-Specific Retrieval
2. Chunk 1 A
Documents Vector Database nswer
Document Most relevant* 3. Chunk 3 Generated
Chunking Top chunks chunks retrieved B N Output
. . i *B .« s .
Teite Spllt 6, chiinlis retrieved ased on vector similarity
SR PO 1L
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Chunking Process for Retrieval

Chunking process for RAG: a long document is split into smaller overlapping chunks; each
chunk is converted into an embedding and stored in a vector database; when a user asks a

guestion, the system retrieves the most relevant chunks and sends them to the language
model as context.

Full Document Text Chunking Overlapping Chunks Embedding & Retrieval

S Split into smaller pieces Chunks with overlapping text Vector storage & search

18
v

— Chunk 1 Chunk 1 (X X N | \ I
— » » Overlap ©00006
— | Chunk2 sooe | -
Overlap o ' Question?
T | Chunk3 Embeddings i

Vector Database
Relevant Chunks Found:

1;Chunk 2

2, Chunk1
3. Chunk 3

Eﬁggzgsw HARIA L IACC
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Al & LLM Key Trends in 2025

* Small Language Models (SLM) drive enterprise Al adoption

* Mixture of Experts (MoE) + LoRA enable SLMs to outperform 10x larger LLMs
* Open-source are becoming the de facto way for LLMs use

e Large language models start adopting modular architectures

* Synthetic data revolution arrives to LLMs

* LLM hallucinations disappear as training techniques evolve

* Data (not LLMs) becomes the true competitive advantage

* RAGs (Retrieval-Augmented Generation) used in most LLMs tasks

* Shift from closed to open-source democratizes Al (transparency)

* Agentic Al — Al that acts!

* LLMs for Machines and Robots, not just people - LBMs
-PORTO
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lteration and
Refinement

Continuously
improving prompts
based on Al
feedback.

Controlling
Output Format
Specifying the
desired structure

and style of the Al's
response.

MPORTO  LILACC

MNINVEDCIMAPE M B DTS

Prompt Engineering

Essential Prompt Engineering Skills

Providing
Context

Offering sufficient
background
information to guide
the Al

Structuring
Prompts
Organizing prompts

logically for clarity
and efficiency.
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Prompt Engineering — Anatomy of a Prompt

Main question or request to

\ -
<~ Introduction start the prompt

’D . Specific instructions or
151. Instructions quidelines

?‘6\ Context

Relevant information for
accuracy

Style, tone, and length
commands

Constraints

Restate most important
aspects

Q Emphasis

https://www.kccourses.org/enrol/index.php?id=150
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Anatomy of a Prompt — Five Core Components

<, ;
I__(;) Introduction

Introduction: /‘;‘15 N ‘

e State your goal or task (e.g., "Summarize this article and give me five key g {
takeaways.") BZ contex <

Specific Instructions: "By constains

* Detail what kind of information you want and what to focus on P ‘

7 Emphasis

|

Context:

* Provide the relevant information the LLM needs to work with (e.g., the article text). Beyond
just providing text, tell the LLM what you're doing with the information (e.g., creating a slide
deck, outlining a story, prepping for an interview) and for what audience.

Constraints:

e Define what you don't want the bot to do (e.g., "Don't use title case," "Don't write in the first
person") and specify the desired style or tone (e.g., "concise, direct, straightforward"). This
saves time by preventing rambling or irrelevant responses.

Reiteration/Emphasis:
 Re-emphasize the most critical aspects of your request to ensure the LLM prioritizes them.
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Al Tools Compendium

Al Tool Compendium 9 categories - 46 tools - prices

LIACC . . : : : Search a tool, vendor or feature...
Curated by Pedro Miguel Reis and Luis Paulo Reis in EUR - May 2026

S

Standalone Al Assistants
The chat-based generalists every executive should know.

These are the consumer-grade endpoints to frontier models. Most professionals already use one — usually whatever was first
to hand. The mature stance is to use 2—-3 deliberately: each has clear strengths and weaknesses.

Decision lens: ChatGPT for breadth and ecosystem, Claude for long documents and reasoning, Perplexity for cited research,

Gemini for Google integration, Copilot Free as a friction-free entry point.

fH Compare side-by-side ChatGPT Claude Gemini Perplexity Microsoft Copilot (free)

Side-by-side: Standalone Al Assistants

Quick scan across 5 tools. Click a tool tab above for the full profile.

MICROSOFT
CHATGPT CLAUDE GEMINI PERPLEXITY
DIMENSION COPILOT (FREE)

OpenAl Anthropic Google Perplexity Al

Microsoft

Al BUNDLED? Free tier Yes Free tier Yes Free tier Yes Free tier Yes Free tier Yes
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Side-by-side: Communication & Video Conferencing

Quick scan across 4 tools. Click a tool tab above for the full profile.

DIMENSION

Al BUNDLED?

ENTRY PRICE

KILLER FEATURE

BEST FOR

WATCH OUT

LEARNING CURVE

LINK

[BAPORTO

FELUP FACULDADE DE ENGENHARIA LIACC
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MICROSOFT TEAMS

Microsoft

Yes

M365 Business Basic
€5.60/user/mo

Intelligent meeting recap with
action items + speaker timeline.

Organisations already in Microsoft
365. Internal collaboration at scale,
regulated industries needing
tenant-level controls.

A External meetings with mixed-
vendor participants — Zoom is
more universally accepted.

Medium — Ul is feature-rich; Al

features are scattered across tabs.

microsoft.com/microsoft-teams ~

Luis Paulo Reis :: Ensinar na Era da Inteligéncia Artificial: O Fim dos Modelos Tradicionais? :: Funchal :: Madeira :: May 229, 2026 ::

ZOOM

Zoom Communications

Free tier Yes

Basic (free)
Pro
€11.40/user/mo

Auto meeting summaries and next-
step extraction (free with paid
plans).

External-facing meetings, sales
calls, webinars, mixed-organisation
collaboration.

4 Deep document collaboration
during the meeting — Teams/Meet
do this better.

Low — most users already

know it.

Zoom.us ~

GOOGLE MEET

Google

Yes

Business Starter
€6.90/user/mo

‘Take notes for me’ — Gemini auto-
summarises the meeting.

Organisations on Google
Workspace; inclusive multilingual
collaboration; lightweight ‘just send
a link’ meetings.

A Deep enterprise telephony /
contact center scenarios — Teams
or Zoom Phone fit better.

Low — browser, one click.

meet.google.com »

CISCO WEBEX

Cisco

Free tier Yes

Free
Webex Meet
€12.40/user/mo

Al Assistant: meeting summaries,
transcription, action items.

Regulated industries (banking,
healthcare, public sector), Cisco-
equipped meeting rooms, hybrid
work scenarios with heavy device
investment.

A Startups and SMBs — overkill
for the use case and lower mind-
share with external participants.

Medium — admin console is

dense.

webex.com ~
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Side-by-side: Productivity & Office Suites with Al

Quick scan across 2 tools. Click a tool tab above for the full profile.

MICROSOFT 365 + COPILOT GOOGLE WORKSPACE + GEMINI
DIMENSION

Microsoft Google

Al BUNDLED? Yes Yes
ENTRY PRICE M365 Business Basic Business Starter
€5.60/user/mo €6.90/user/mo
KILLER FEATURE Word: draft, rewrite, summarise documents; bring in context ‘Help me write’ in Gmail and Docs; tone adjustment,
from emails/files. expand/shorten.
BEST FOR Organisations with existing M365 footprint, IT-led adoption, Cloud-native teams, education, fast-moving startups,
and enterprise compliance needs. organisations valuing real-time collaboration over Office parity.
WATCH OUT A Bleeding-edge teams who want the latest LLM features A Heavy Excel power users — Sheets has gaps with Power
fast — Microsoft moves on quarterly cycles. Query, complex pivots, financial models.
LEARNING CURVE Medium — Copilot Ul varies app-by-app; users need 30— Low — Ulis clean and consistent.

60 min onboarding to get value.

LINK microsoft.com/microsoft-365 ~ workspace.google.com
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Al BUNDLED?

ENTRY PRICE

KILLER FEATURE

WATCH OUT

LEARNING CURVE

Side-by-side: Standalone Al Assistants

CHATGPT

OpenAl

Free tier Yes

Free
Plus
€17.10/mo

GPT-5 reasoning model for
hard problems.

Versatile day-to-day
assistant, brainstorming,
code, data analysis, content
drafting. The safest single-
tool choice.

A Long-document
analysis with 100K+ tokens
— Claude has a longer
context window.

Low for chat; Medium to
extract pro-level value
(custom GPTs,
projects).

chatgpt.com ~

Quick scan across 5 tools. Click a tool tab above for the full profile.

CLAUDE
Anthropic

Free tier Yes

Free
Pro
€17.10/mo

Best-in-class long-document
analysis (legal, financial,
research).

Knowledge work involving

long documents (legal, M&A,

regulatory). Senior writers
and analysts. Engineering
leaders who use Claude
Code.

A Real-time current
events — no native web
browsing in chat by default
(use the API).

Low for chat; Medium to
leverage
Projects/Artifacts
effectively.

claude.ai »

GEMINI
Google

Free tier Yes

Free
Google Al Pro
€17.09/mo

Deep Research: multi-step
web research producing
structured reports.

Google Workspace
organisations, Android-
heavy teams, anyone
needing massive context
windows or live multimodal
interaction.

A Pure code-reasoning
tasks — Claude/ChatGPT
lead on engineering use
cases.

Low — feels like a

smarter Google Assistant.

gemini.google.com #

PERPLEXITY
Perplexity Al

Free tier Yes

Free
Pro
€17.10/mo

Multi-model selector: pick
GPT-5/ Claude / Gemini /
Sonar per query.

Executives doing market
research, due diligence,
competitive intel; analysts
who need verifiable
answers; anyone who lost
trust in Google’s Al
Overviews.

A Free-form creative
writing — the academic

citing style gets in the way.

Low — looks and feels

like a search engine.

perplexity.ai ~

MICROSOFT COPILOT
(FREE)
Microsoft

Free tier Yes

Copilot (free)
Copilot Pro
€17.10/mo

GPT-40-class model on the
free tier.

First-time users; quick utility
tasks; no-account scenarios;
mobile.

A Power users — feature
ceiling is lower than
ChatGPT Plus or Claude
Pro.

Very low.

copilot.microsoft.com ~

[BAPORTO
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Side-by-side: Project Management & Work

Quick scan across 5 tools. Click a tool tab above for the full profile.

DIMENSION

Al BUNDLED?

ENTRY PRICE

KILLER FEATURE

BEST FOR

WATCH OUT

LEARNING CURVE

LINK

[BAPORTO
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LIACC

MONDAY.COM

monday.com Ltd

Free tier Yes

Free
Basic
€7.70/user/mo

monday Al: natural-language
board generation.

Marketing, ops, HR,
agencies; teams that want
PM that doesn't feel like
‘admin’.

A Software engineering
at scale — Atlassian wins for
that workflow.

Low — colour-driven Ul

is intuitive.

monday.com /
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Yes

Personal
€0

Asana Intelligence: smart
status updates, summaries.

PMOs, marketing teams,
ops at mid-large companies;
goal-aligned organisations.

A Pure dev teams — Jira

fits engineering better.

Medium — power lies in

fields, sections, rules.

asana.com /7

JIRA + CONFLUENCE
(ATLASSIAN)

Atlassian

Free tier Yes

Jira Free
Jira Standard
€6.63/user/mo

Atlassian Intelligence:
‘Translate JQL' — natural
language — query.

Software engineering,
DevOps, technical PMOs.

A Marketing/creative
teams — overhead is too
high for their flow.

Medium-High — admin
model is dense; users feel
the friction.

atlassian.com ~

NOTION

Notion Labs

Free tier Yes

Free
Plus
€8.55/user/mo

Q&A: ask questions across
your entire workspace.

Knowledge management,
internal wikis,
documentation-heavy
teams, startups, design and
product teams.

A Strict process
workflows requiring
approvals — Asana/Monday
are stronger.

Medium — flexibility is
the strength and the trap.

notion.so ~

CLICKUP
ClickUp

Free tier Yes

Free Forever
Unlimited
€5.98/user/mo

ClickUp Brain: contextual Al
across docs, tasks,
comments.

Cost-conscious teams, all-in-
one consolidation, growing
startups.

A Teams that already
have a stack and don’t want
a forklift migration.

Medium — feature

density is high.

clickup.com ~
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Side-by-side: Async Communication & Knowledge

Quick scan across 6 tools. Click a tool tab above for the full profile.

NOTION (KNOWLEDGE
LAYER)

Notion Labs

MICROSOFT TEAMS
SLACK DISCORD

DIMENSION CHAT
Salesforce Discord Inc.

LOOM

Atlassian (acquired 2023)

Microsoft

[BAPORTO
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Al BUNDLED?

ENTRY PRICE

KILLER FEATURE

BEST FOR

Free tier Yes

Free
Pro
€7.48/user/mo

Daily recaps per
channel — read 30 min
in 2.

Tech-forward teams,
distributed startups,
partnerships with
external companies
(Slack Connect).

LIACC

Free tier Yes

Free
Nitro Basic
=~ €2.55/mo

Al value usually comes
through bots and
integrations rather than
a native enterprise Al
layer.

Developer
communities, student
cohorts, open-source
projects, Al
communities, alumni
networks, gaming/social
groups and informal
innovation teams that
need persistent
discussion plus live

voice.

Luis Paulo Reis :: Ensinar na Era da Inteligéncia Artificial: O Fim dos Modelos Tradicionais? :: Funchal

Yes

Bundled with M365
From €5.13/user/mo

‘Catch up on what |
missed’ across chats.

Microsoft-shop
organisations needing
free-with-licence chat.

Free tier Yes

Free
Plus
€8.55/user/mo

Q&A across the entire
workspace with cited
pages.

Knowledge
documentation for the
whole org; ‘second
brain’ for

product/design/engineering

teams.

Yes

Starter
€0

Auto-remove filler
words (‘um’, ‘like’) on
demand.

Async product
walkthroughs, async
stand-ups, customer
onboarding videos,
technical explainers,
leadership updates.

Free tier Yes

Free
Starter
€6.84/user/mo

Generate sticky notes /
mind maps / diagrams
from prompt.

Workshops, design
sprints, agile retros,
customer journey
mapping, distributed
brainstorming.

:: Madeira :: May 22™, 2026 ::
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Side-by-side: Async Communication & Knowledge

Quick scan across 6 tools. Click a tool tab above for the full profile.

SLACK

Salesforce

DIMENSION

WATCH OUT A Microsoft-shop
organisations — Teams
is more economical and

integrated.

LEARNING CURVE Low — instinctive

for most knowledge
workers.

LINK slack.com ~

MAPORTO LILACC
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DISCORD

Discord Inc.

A Formal enterprise
collaboration requiring
advanced compliance,
eDiscovery, retention,
legal hold and
corporate admin
controls — Slack,
Teams or Webex are
safer.

Low for users;
Medium for admins
who need roles,
permissions,
moderation and bot
governance.

discord.com
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MICROSOFT TEAMS
CHAT

Microsoft

A Cross-
organisation
collaboration with non-
MS vendors — friction
with external Teams
accounts is real.

Medium — Ulis

busier than Slack.

microsoft.com/microsoft-

teams ~

NOTION (KNOWLEDGE
LAYER)

Notion Labs

A Real-time
collaboration on a
finance model — not
the right tool.

Medium — flexibility
creates configuration
choices.

notion.so

LOOM
Atlassian (acquired 2023)

A Production-grade
marketing video —
Runway/HeyGen are
richer.

Very low.

loom.com ~

A Persistent
documentation —
knowledge ages on a
board faster than in a
wiki.

Low for
participants;
Medium to facilitate
well.

miro.com ~
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Side-by-side: Coding & Development with Al

Quick scan across 6 tools. Click a tool tab above for the full profile.

DIMENSION

Al BUNDLED?

ENTRY PRICE

KILLER FEATURE

BEST FOR

[BAPORTO

FEUP FACULDADE DE ENGENHARIA
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GITHUB COPILOT
GitHub / Microsoft

Free tier Yes

Free
Pro
€8.55/user/mo

Multi-model selector
(GPT-5, Claude Sonnet,
Gemini 2.5 Pro).

Engineering teams
already on GitHub;
large organisations
needing audit + policy
controls.

LIACC

OPENAI CODEX
OpenAl

Free tier Yes

Free /| Go
ChatGPT Plus
Included in Plus

Agentic coding: plan —
edit — test — iterate.

Engineering teams that
want an Al coding agent
tied to ChatGPT,
GitHub and real repo
workflows; especially
useful for bug fixing,
refactoring, tests,
documentation and PR
generation.

CURSOR

Anysphere

Yes

Hobby
€0

Multi-model: Claude
Sonnet, GPT-5, Gemini
2.5, Grok.

Senior engineers, Al-
native startups, teams
that want the fastest-
iterating Al IDE.

CLAUDE CODE
Anthropic

Yes

Pay-as-you-go (API)
Token cost

Strong reasoning —
explains design choices
upfront.

Senior engineers;
agentic coding tasks;
cross-file refactors;
greenfield prototyping.

AMAZON Q
DEVELOPER

Amazon Web Services

Free tier Yes

Free Tier
Pro
€16.25/user/mo

AWS-grounded
reasoning (knows |IAM
policies, services).

AWS-heavy shops,
infrastructure
engineering, mainframe
modernisation projects.

Luis Paulo Reis :: Ensinar na Era da Inteligéncia Artificial: O Fim dos Modelos Tradicionais? :: Funchal

WINDSURF

OpenAl (acquired Codeium
2025)

Free tier Yes

Free
Pro
€12.82/mo

Cascade agent for
complex coding tasks.

Cost-sensitive
individual developers;
bootcamp students;
OSS contributors.
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Side-by-side: Coding & Development with Al

Quick scan across 6 tools. Click a tool tab above for the full profile.

DIMENSION

WATCH OUT

LEARNING CURVE

LINK

[BAPORTO

FEUP FACULDADE DE ENGENHARIA
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GITHUB COPILOT
GitHub / Microsoft

A Power users
wanting bleeding-edge
agentic UX — Cursor
and Windsurf often ship
faster.

Low for
autocompletes;
Medium to use
Chat/Agent well.

github.com/features/copilot

7

LIACC

OPENAI CODEX
OpenAl

A Non-technical
users or teams without
well-structured
repositories, tests and
code-review discipline.

Medium — easy to

start, but high-value use
requires good prompts,
tests and repo setup.

chatgpt.com/codex ~
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CURSOR

Anysphere

A Heavily regulated
environments needing
strict data residency —
Copilot Enterprise is
more mature here.

Medium — power

user features reward
time spent learning
shortcuts.

cursor.com /

CLAUDE CODE
Anthropic

A Real-time
autocomplete in IDE —
that's Cursor or Copilot
territory.

Medium — CLI

workflow is unfamiliar to
GUI-only devs.

anthropic.com/claude-

code 7

AMAZON Q
DEVELOPER

Amazon Web Services

A Multi-cloud or
non-AWS environments
— context is overweight
on AWS.

Medium —

strongest on AWS
topics, weaker outside.

WINDSURF

OpenAl (acquired Codeium

2025)

A Strict enterprise
compliance
environments — Copilot
Enterprise / Q
Developer are stronger.

Low — VS Code-
like UX.

aws.amazon.com/qg/developewindsurf.com ~

7
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Side-by-side: Al Content Creation

Quick scan across 6 tools. Click a tool tab above for the full profile.

DIMENSION

Al BUNDLED?

ENTRY PRICE

KILLER FEATURE

BEST FOR

[BAPORTO

CANVA (MAGIC
STUDIO)

Canva

Free tier Yes

Free
Canva Pro
€12.82/mo or
€102.60/yr

Magic Design:
deck/post from a
prompt.

Marketing, sales, HR,
training teams; non-
designers who need
polished output fast.

FELUP FACULDADE DE ENGENHARIA LIACC

TIMINVEDS I AP E S DS DT

ADOBE FIREFLY
Adobe

Free tier Yes

Free
Firefly Standard
€10.99/mo

Photo-real and stylised

image gen.

Enterprises, agencies,
marketing teams
concerned about
IP/indemnification;
anyone using Adobe
daily.
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MIDJOURNEY

Midjourney

Yes

Basic
€8.55/mo

v7 model: photorealism

+ artistic strength.

Brand visuals, hero
images, concept art,
mood boards,
marketing illustration.

ELEVENLABS

ElevenlLabs

Free tier Yes

Free
Starter
€4.28/mo

Multilingual v2 model —
voice carries across

languages.

Podcasters, e-learning
teams, accessibility,
marketing audio, IVR /
voice agents.

HEYGEN
HeyGen

Free tier Yes

Free
Creator
€20.52/mo

Avatar [V: most realistic
avatar yet (2026).

Internal training videos,
sales demos,
multilingual marketing,
social content at scale.

RUNWAY

Runway

Free tier Yes

Free
Standard
€12.82/mo

Gen-4: longer, more

coherent video clips.

Filmmakers, ad
agencies, motion
designers, brand
storytelling.
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Side-by-side: Al Content Creation

Quick scan across 6 tools. Click a tool tab above for the full profile.

CANVA (MAGIC
DIMENSION STUDIO)

ADOBE FIREFLY MIDJOURNEY ELEVENLABS HEYGEN

Adobe Midjourney ElevenLabs HeyGen
Canva

WATCH OUT A Pixel-perfect A Hero artistic A Commercially A Live broadcast / A High-emotion
brand campaigns — illustrations — sensitive content — IP news — latency and narrative film — the
Adobe is still the Midjourney still leads on indemnification is ethics still need human uncanny valley is
agency standard. aesthetic quality. weaker than Firefly. supervision. closing but not closed.
LEARNING CURVE Very low. Low for Express; Medium — prompt- Low for TTS; Low — script-to-
Medium-High craft matters. Medium for video in minutes.
inside Creative cloning, voice
Cloud apps. design,
conversational
agents.
LINK canva.com / firefly.adobe.com ~ midjourney.com elevenlabs.io ~ heygen.com ~

[APORTO
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RUNWAY

Runway

A Corporate
explainer videos —
HeyGen / Synthesia are
better fit.

Medium — directing

Al video well requires
craft.

runwayml.com
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Side-by-side: Automation & Agents

Quick scan across 5 tools. Click a tool tab above for the full profile.

DIMENSION

Al BUNDLED?

ENTRY PRICE

KILLER FEATURE

BEST FOR

WATCH OUT

LEARNING CURVE

LINK
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N8N
n8n GmbH

Yes

Self-hosted (Community)
Free

Al Agent node with tool
selection.

Tech-native teams; data-
sensitive use cases (self-
host); Al agent prototyping;
cost-conscious automation
at volume.

A Non-technical teams —
even with the visual Ul,
you'll touch JS or
expressions.

Medium-High —
flexibility comes with
complexity.

n8n.io ~

b | A S

MAKE (FORMERLY
INTEGROMAT)
Make.com

Free tier Yes

Free
Core
€9.05/mo

Make Al Agents (beta) —
autonomous decision-
making.

Marketers, ops teams,
agencies, SMBs — anyone
who likes seeing the flow
before running it.

A Custom code-heavy
use cases — n8n/ Zapier
are more flexible.

Low-Medium — Ulis
friendly; logic gets complex
on advanced flows.

make.com

ZAPIER

Zapier

Free tier Yes

Free
Professional
€17.09/mo

Zapier Al (Copilot): describe
a Zap, it builds it.

Non-technical operators; the
broadest tool coverage;
quick automations across

many apps.

A Heavy-execution /
data-volume scenarios —
costs add up fast vs n8n/
Make.

Very low — describe-it-
and-build-it Copilot.

zapier.com /

POWER AUTOMATE

Microsoft

Yes

Bundled with M365
Business/Enterprise
Included

Copilot in Power Automate:
‘describe a flow, it builds it'.

Microsoft shops; back-office
process automation; RPA
scenarios; SAP/Dynamics
integration.

A Tech-native teams who
want full ownership — too
much dependency on
Microsoft cloud.

Medium-High — power
lies in advanced
expressions.

powerautomate.microsoft.com
7

COPILOT STUDIO

Microsoft

Yes

Pay-as-you-go
From €0.01/mensagem

GPT-5/ GPT-40 backbone.

Enterprise IT building agents
on M365/Dataverse; HR, IT
helpdesk, internal Q&A bots.

A Lightweight / SMB
scenarios — Copilot Chat or
Zapier Chatbots are far
cheaper entry points.

Medium — [T-friendly,

less so for end users.

microsoft.com/microsoft-
copilot/microsoft-copilot-
studio ~
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Side-by-side: Research & Analysis

Quick scan across 7 tools. Click a tool tab above for the full profile.

DIMENSION

Al BUNDLED?

ENTRY PRICE

KILLER FEATURE

BEST FOR

PERPLEXITY
(RESEARCH MODE)

Perplexity Al

Free tier Yes

Free
Pro
€17.10/mo

Multi-model selector
(GPT-5, Claude,
Gemini, Sonar).

Executives doing
market research,
due diligence,
competitive
intelligence;
analysts who must

defend every claim.

LIACC

NOTEBOOKLM
Google

Free tier Yes

Free
NotebookLM Plus
€17.09/mo via
Google Al Pro

Long-context
grounding (Gemini
2.5 Pro).

Digesting long
reports, board-
meeting prep,
onboarding kits,
internal knowledge
bases, learning a

new domain quickly.
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ELICIT
Elicit (Ought)

Yes

Basic
€0

Question-driven

evidence extraction.

Academic
researchers, R&D
teams, healthcare,
policy analysts,
evidence-based
strategy work.

CONSENSUS

Consensus Al

Free tier Yes

Free
Premium
€10.25/mo

Al-extracted
findings on each
paper.

Healthcare, R&D,
academic prep,
policy debates,
anyone making
evidence-based
claims.

SCITE

Research Solutions /
Scite LLC

Free tier Yes

Free trial
Individual
=€17-20/mo

Scite Assistant
answers research
questions grounded
in citation evidence.

Academic
researchers, R&D
teams,
medical/scientific
due diligence,
systematic reviews,
and anyone who
must distinguish
strong evidence

from citation

SEMANTIC
SCHOLAR

Ai2 / Allen Institute for
Al

Free tier Yes

Free
API | datasets
Free / research
access

Semantic search
based on meaning,
not only keywords.

Fast academic
discovery, finding
seed papers, author
tracking, free
literature search,
and teaching
students how to
explore a field
responsibly.

RESEARCHRABBIT
ResearchRabbit

Free tier Yes

Free
Institution / future
plans
May vary

Al-assisted related-
paper discovery.

Early-stage
literature reviews,
PhD/MSc students,
R&D teams entering
a new field, and
anyone who needs
to see the structure
of a research area

visually.



Side-by-side: Research & Analysis

Quick scan across 7 tools. Click a tool tab above for the full profile.

DIMENSION

WATCH OUT

LEARNING CURVE

LINK
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PERPLEXITY
(RESEARCH MODE)

Perplexity Al

A Free-form
creative writing —
citation-style gets in
the way.

Low — looks

like search,
behaves smarter.

perplexity.ai ~

LIACC

NOTEBOOKLM
Google

A Real-time
current events —
sources are static.

Very low — drag

and drop, ask,
listen.

notebooklm.google
2
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ELICIT
Elicit (Ought)

A General
business research
— Perplexity is
more pragmatic.

Medium —

research

methodology helps.

elicit.com ~

CONSENSUS

Consensus Al

A Topics with
limited academic
literature — gray-
zone business
questions are weak
fit.

Low.

consensus.app /

SCITE

Research Solutions /
Scite LLC

A  Broad
business/web
research where
peer-reviewed
literature is not the
main evidence base
— Perplexity or
NotebookLM are
easier fits.

Medium — the
concept of citation
context is powerful
but takes 20-30
minutes to
internalise.

scite.ai ~

SEMANTIC
SCHOLAR

Ai2 / Allen Institute for
Al

A Full evidence
synthesis or
systematic review
extraction — Elicit
and Scite are
stronger for
structured extraction
and citation
validation.

Low — feels like

a smarter Google
Scholar.

semanticscholar.org
2

RESEARCHRABBIT
ResearchRabbit

A Claim
validation or
evidence strength
scoring — use Scite
or Consensus for
that.

Low-Medium —
easy to start, but
powerful once users
understand seed-
paper strategy.

researchrabbit.ai ~



Concerns of Al and ChatGPT in Education

* More in person exams and oral assighments
e Continuous evaluation of projects

* Help students develop their critical thinking skills by comparing Al-
produced content with reliable, valid sources of information

 Be careful with over-reliance on Al

e Shift the object of evaluation from the “product” to the “process”
of student learning

* Emphasize ethical use of Al and the importance of proper research
and citation practices and avoiding plagiarism
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Changing Role/New Skills for the Teacher

From Knowledge Transmitter - Learning Architect
e Teachers evolve from information deliverers to curators and facilitators

* Designers of Al-enhanced learning experiences, integrating adaptive systems and
data-driven insights

 Need for Al pedagogical literacy — understanding how Al supports, not replaces,
learning

* Ethical and responsible use of Al in the classroom (bias, privacy, transparency)

* Human judgment remains essential to interpret, contextualize, and emotionally
support students

* Teachers as mentors of critical and creative thinking, helping students question Al
outputs

* Collaboration with Al systems to create personalized yet human-centered education
* Continuous professional development in digital pedagogy and emotional intelligence

[BPORTO
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Changing Role/New Skills for Students

From Memorization - Cognitive Adaptation in the Age of Al

* Beyond calculation and memorization: focus on reasoning, abstraction, and
problem framing

* Prompt engineering and critical evaluation of Al-generated solutions

* Developing Al literacy: understanding how algorithms work, their limits, and ethical
implications

* Data literacy — ability to interpret, question, and visualize quantitative information
e Algorithmic thinking: breaking problems into logical, computable steps
 Metacognition — awareness of how one learns with and without Al support

e Collaboration with Al systems: treating Al as a partner, not a shortcut

« Strengthening creativity, curiosity, and adaptability in problem-solving contexts

* Ethical and responsible use of Al in learning and assessment
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The Lesson of the Twin Sparrows

* When Al meets Humanity in Learning!
* Two twin sisters — same potential, different paths

* One guided by an advanced Al tutor, mastering
precision and speed - Al Learning Partner (AIP)

 The other supported by a human teacher, growing
through curiosity and empathy

TEN

* Final open challenge:

FOR OUR
FUTURE

e Al-trained twin falters — unable to act without
algorithmic guidance

* Her sister succeeds through intuition, collaboration, KAI-FU LEE
and creativity & CHEN QIUFAN

N

* Their teacher, Lixin, realizes... v

[APORT
FP AOEE e (,.)Gﬁﬁ LIACC
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The Lesson of the Twin Sparrows

The Lesson of the
Twin Sparrows

Only together can the
twin sparrows fly.

[AmPrPORTO
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Al and ChatGPT in Education

“Al and Can Complement Learning, Not Replace It!”
From Knowledge Transmitter - Learning Architect

J. I T
AODE{D fga'iﬂﬁm LIACC



Teaching in the Age of Al: The End of Traditional Models?

From Content Delivery to Human Development

7= AN ffe B (= 2\
o WHY Al CHANGES EVERYTHING 9 THE LIMITS OF ) FROM CONTENT THE NEW ROLE
TRADITIONAL TEACHING - TO COMPETENCE OF TEACHERS
§ :;l(:;laan nz:;?:t‘::::;::iz' « Lectures centred on content ‘ « Education must focus on « Teachers become mentors,
andsolutic ns; P r— transmission are no longer higher-value skills designers and critical guides
Al + Students have instant access e ] Sioun + Critical thinking * They help students ask
to personalised support * Memorisation-based + Problem formulation better questions
= M 000 learning loses value « Creativity Th lid .
’ g:::r ihtga: perl?a:;t::grl: Sacsk Standard assignments can « Ethical reasoning m s :y vz: icatelpasenig,
auton;ated g be easily completed with » Communication & ¢ il
5 Al assistance collabaration * They create learning
. Tradltlon.al classroom “Theteachars rols 3 experiences where Al is
assumptions are being e bavthe * Learning how to learn a tool, not a replacement
challenged \e. with Al
% o — o J

. .

" R
9 ASSESSMENT MUST CHANGE o Al AS A LEARNING PARTNER
» Product-based assessment is increasingly fragile C; fGer;iratli(ve rgodells cap support tutoring,
—— ) e eedback and explanation
+ Essays, code and reports can be generated by Al Tra nsform|ng * RAG systems can connect Al to
+ Evaluation must focus on process, E . - reliable course materials
: 2 on
reasoning and reflection ducatio « Adaptive systems can personalise
« Oral discussion, portfolios, drafts and Not the end, learning paths
project logs become more important but a structural « Al can help students practise,
\_ W, transformation & revise and explore alternatives 2y
G RISKS AND CHALLENGES e Al LITERACY AS A CORE SKILL
« Overdependence on Al + Bias, hallucinations and * Students must understand what Al

misinformation can and cannot do
+ Loss of cognitive effort and

3 « Unequal access and » Prompting, verification and source
deep learning nequaia evaluation are essential
b, . digital divides
+ Academic integrity

: « Learners must detect errors, bias
» Need for responsible

problems lici and unsupported claims
usepoicics « Al literacy should become part of
- A\ 4 - __every curriculum_
3 N
CONCLUSION: EDUCATION IS NOT ENDING
e ) = (/)
o~o
Al does not It forces a The future is The future is — a::‘;g;a': Saner
eliminate structural not human human learning AN ang'bett:r
P OR education transformation versus Al enhanced by Al humaln ?u dgement
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Al is transforming

Why Al Changes Everything

the foundations of teaching and learning.

Al can generate text, code, explanations,
summaries and solutions

Generative Al produces high-quality content and
\ solutions across many domains.

O Students have instant access to

® personalised support

Al tools provide 24/7 assistance, tailored to individual
needs and learning pace.

@ / Knowledge production is becoming
I faster, cheaper and more automated
Al accelerates research, analysis and creation,

reducing time and cost.

Traditional classroom assumptions
are being challenged

What was once scarce (information, expertise, time)
is now abundant and on demand.

>,

[BAPORTO
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The Limits of Traditional Teaching

What worked in the past is no longer enough in the age of Al.

KEY LIMITATIONS THE IMPACT ON EDUCATION
e Lectures centred on
= content transmission @ oo < O/ ) l\\
(B ¥ Delivering information is no longer . ' n
= Lo ) : :
the main value of teaching.
Information is Al can produce Students can Traditional methods
Memorisation-based learning instant and content at scale reach the “answer” show decreasing
9’% losas valus always available and on demand without the journey returns
When information is instantly available,
memorisation is easy and easily outsourced.
WHAT THIS MEANS
Standard assignments can be

s ! easily completed with Al assistance @ Content delivery is no longer a competitive advantage.

Al can generate essays, reports, code and

solutions that look high quality. @ Students need more than access to information.

@ Education must develop judgement, not just knowledge.

S The teacher’s role
. must evolve @ The focus must shift from what students know
‘* to what they can do and how they think.
From the main source of knowledge

to a designer of learning and a guide.

Education must move from transmission to transformation. {:S:;D ®) % ®)
(.

The goal is not to teach more content, but to build the capabilities

that matter in an Al-augmented world. Critical thinking ~ Problem Human skills Lifelong
solving and values learning

[AmPrPORTO
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From Content to Competence

Education must focus on developing the skills that Al cannot replace.

1. CRITICAL THINKING

Analyse information,
question assumptions
and evaluate evidence

4. ETHICAL REASONING

Make responsible decisions
considering ethics, fairness,
and societal impact.

with rigour.
5. COMMUNICATION &

COLLABORATION
Communicate ideas clearly

and work effectively with

2. PROBLEM FORMULATION

Define complex problems
clearly and identify what
really needs to be solved.

&

Higher-Value

Human Ski“S others to create value.
The focus of education
. 3. CREATIVITY in the age of Al 6. LEARNING HOW TO
— - Generate original ideas, LEARN WITH Al
make novel connections Use Al tools wisely, reflect
- and design innovative on their outputs and keep
solutions. growing continuously.
WHY THESE MATTER O /l
Al can generate answers, rc_%'-% Dl |
( ) but these human skills
drive m.eaningful impact, Harder to automate Essential for Create value in Future-proof
adaptation and progress. human flourishing any context competencies

[WAPORTO
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The New Role of Teachers

From knowledge transmitters to learning mentors and critical guides.

O

]

D
Do
Do

{3)0

Students become
active, independent
and reflective learners

LIACC

[APORTO
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1. MENTORS, NOT LECTURERS

Guide students in their learning !
journey, helping them build
understanding and confidence.

. CULTIVATE BETTER QUESTIONS

Help students ask deeper,

more relevant questions ®
and explore multiple

perspectives.

\
)

\

. VALIDATE REASONING, PN

EE:

NOT JUST ANSWERS

Focus on the quality of thinking,
argumentation and evidence
behind conclusions.

2
(3 >

=

H —

They develop
critical thinking
and judgement

Empowering learners

to think, create
and act with

THE IMPACT
050
They collaborate,

communicate and
create with others

-

They learn how to
learn and navigate
complexity

4. DESIGN MEANINGFUL

LEARNING EXPERIENCES

Create authentic tasks, projects
and challenges that connect
knowledge to real-world
contexts.

. USE Al CRITICALLY

AND RESPONSIBLY

Model the effective use of Al
tools while helping students
understand their strengths,
limits and risks.

. FOSTER HUMAN

DEVELOPMENT

Support curiosity, empathy,
resilience, ethics and a growth
mindset in every learner.

They become confident,
ethical and responsible
human beings

»113
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in seconds.

and working code.

or hidden help.

effort or understanding.

THE OLD MODEL: PRODUCT-BASED

Focus on the final product

Essays, reports, presentations
Al can generate high-quality content

Code, solutions, calculations
Al can produce correct answers

Standard tests and quizzes
Easy to complete with Al assistance

Grades based on final output
Limited insight into learning,

Assessment Must Change

From evaluating what students produce, to understanding how they think.

' THE NEW MODEL: PROCESS-BASED

3D

il
ey

A necessary
shift

Do [0 0

B

Deeper understanding

of student thinking and
learning processes.

Q

y

[BAPORTO
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"\ Key takeaway: When Al can produce the answer, assessment must focus on the thinking, the process,
' and the learner behind the work.

WHAT THIS SHIFT ENABLES

Stronger academic

integrity - ()

Better preparation
for complex, real-world

by making learning problems

visible.

Oo feedback

g Sy

Focus on the learning process

Reasoning and argumentation
Evaluate how students think, structure ideas
and justify conclusions.

Drafts, iterations and learning logs
Value the evolution of ideas and the reflection
behind choices.

Oral discussions and presentations
Assess understanding through dialogue,
defense and questioning.

Portfolios and authentic projects
Showcase integrated learning across time,
contexts and challenges.

Self and peer assessment
Promote metacognition, autonomy and
responsibility for learning.

More meaningful Alignment with the

O/ future
that guides growth
and improvement.

where process, creativity
and judgement matter most.
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1. TUTORING AND EXPLANATION

Generative Al can explain concepts
in different ways, answer questions
and provide step-by-step guidance
anytime.

<

2. RETRIEVAL-AUGMENTED
GENERATION (RAG)

Al can access and ground answers
in trusted course materials, research
papers and domain-specific
knowledge.

R

3. ADAPTIVE AND PERSONALISED
LEARNING

Al systems can adjust to individual
needs, pace, strengths and goals,

offering personalised recommendations

and practice.

Al as a Learning Partner

Al tools can enhance learning when used purposefully and responsibly.

RVt -’
®)

*—o
\ Al supports,
\ not replaces,
human learning.

|

*—o

g

/
L

p
=

@

4. FEEDBACK AND COACHING

Al can give instant feedback on drafts,
code, arguments and problem-solving,

helping students improve continuously.

5. PRACTICE AND SIMULATION

Al creates simulations, scenarios
and practice problems to help
learners apply knowledge

in diverse contexts.

6. EXPLORATION AND CREATIVITY

Al helps learners brainstorm ideas,
explore alternatives, make
connections and extend their
thinking.

-

WHEN Al IS MOST EFFECTIVE
O/ When combined with

and good pedagogy

When learners remain
curious, reflective and
in control

When information
is verified and
used responsibly

It amplifies potential and
/ expands what's possible.
N " /\5"4:,’;::-

<

When teachers guide
its use with purpose

® O
&)

and critical judgment

clear learning goals
Key Message
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Al is a powerful partner that can expand access, personalise learning and provide rich support.
But its value depends on how we design learning experiences and how learners engage with it.

_|___+

Al tools Human guidance

+ G = ¥

Deeper learning

Critical thinking
and real impact

/
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°
Risks and Challenges
Al brings great opportunities for education, but also significant risks

that we must understand and address.

( 1. OVERDEPENDENCE W 4. BIAS, HALLUCINATIONS
.q} ON Al " — P — ® AND MISINFORMATION
¢ Students may rely on Al for > ’,,{_-T::&—J T, . Al can produce incorrect,
every task, reducing autonomy \ ' 0 biased or misleading content
and initiative. with confidence.

2. LOSS OF COGNITIVE
EFFORT AND DEEP LEARNING

Easy answers can discourage
struggle, reflection and the

: 5. UNEQUAL ACCESS
o----@ Responsible ®----0 O @) o AND DIGITAL DIVIDES

-

adoption is key

|

Not all students have the same
access to technology, tools or

development of deep to maximise benefits skills, widening existing gaps.
understanding. ‘ \ and minimise harm.
= @ ®
‘ 3. ACADEMIC INTEGRITY Vi \\ 6. PRIVACY AND DATA
— RISKS Vit \ CONCERNS
ey @ -sze 0 T TesEae ®
0 Al can be used to cheat, Student data may be collected,
plagiarise or misrepresent stored and used in ways that
one’s work. raise ethical and legal issues.
= T RESPONSE: HOW WE CAN ADDRESS THESE RISKS ™
|
O e = Q o9
FQ 5 aan 0
CLEAR POLICIES EDUCATION AND AWARENESS HUMAN OVERSIGHT DESIGN FOR INTEGRITY INCLUSIVE ACCESS PROTECT PRIVACY
Establish transparent Build Al literacy for students Teachers remain in the loop Create assessments and Ensure equitable access Use secure, privacy-respecting |
guidelines for acceptable and teachers, including ethics to guide, evaluate and make activities that promote honesty, to tools, infrastructure tools and follow data I
and responsible Al use. and limitations. final decisions. originality and accountability. and training for all. protection best practices.
A J
Al's risks are real, but manageable. With awareness, policies and responsible practices O O )
Key Takeaway y ) 4 g : (@)
we can create a safe, fair and empowering learnlng environment. \./
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To thrive in the age of Al, learners must understand, evaluate and use Al wisely.

0 Al Literacy as a Core Skill

=\ ‘
1. UNDERSTAND Al CAPABILITIES 4. DETECT BIAS, LIMITATIONS
AND LIMITATIONS ® ® AND RISKS
¢ Know what Al can and cannot do. ‘ ¢ l|dentify bias, stereotypes an
Al K hat Al d d ‘ Id b d
Q » Understand how models are ’Q'\»;,:_ unfair outcomes.
trained and generate outputs. @ * Be aware of privacy, security
» Recognise uncertainty and limits. and ethical risks.
LY ;
= ) ) - 4
2. PROMPTING AND % l P 5. USE Al ETHICALLY AND
o INTERACTION SKILLS ® | RESPONSIBLY
.® » Craft clear, effective prompts. » Respect academic integrity.
» Refine questions and instructions. AI LITE RACY « Cite and disclose Al assistance.
» Communicate iteratively to get Und d JEvel * Use Al to enhance learning,
better results. nderstan valuate ; not to replace thinking.
\_ Y, Use » Create J \_ - - J
p A foundation for y 4 7 ~
‘ 3. EVALUATE AND VERIFY @ |eal'ni'n‘g, wor}< and .\ : 6. CREATE AND INNOVATE
INFORMATION Ctizegeiy m N P Y WITH Al
» Check accuracy and relevance. | et S ® .' r * Use Al as a creative partner.
» Cross-check with reliable sources. ‘ = ¢ Combine human judgement
» Distinguish facts from opinions and Al power.
and generated content. » Solve real problems and add value.
P
HOW TO BUILD Al LITERACY
Integrate across Learn by doing Disciics:and reflact = Practice evaluation Keep learning
the curriculum and judgement
E E (@), I Hands-on activities, o) Oo Encourage dialogue :: iy ( / ) Al evolves fast.
Al literacy is relevant rT/ projects and real rm about impacts, v — Make critical thinking Stay curious and
in every subject problems. ethics and society. a daily habit. keep updating skills.
and discipline.
X I - i iy _
e
Kev Takeawa Al literacy empowers learners to make better decisions, protect themselves, create value
y y and contribute positively to a future shaped by Al. v
N
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Policy and System Enablers

Creating the conditions for responsible, effective and equitable Al in education.

O

1. VISION AND
LEADERSHIP

N
\

2. POLICIES AND
GOVERNANCE

\

3. INFRASTRUCTURE
AND RESOURCES

4. CAPACITY BUILDING (

AND SUPPORT

~

5. MONITORING AND
CONTINUOUS IMPROVEMENT

Set a clear direction and
lead the change.

¢ Establish a shared vision
and goals for Al in education.

¢ Engage stakeholders at
all levels.

¢ Model ethical and
responsible use.

Build a strong foundation
for safe and ethical use.

¢ Develop clear policies and
guidelines.

¢ Address data privacy,
security and ethics.

¢ Ensure accountability
and transparency.

Ve
Equity and Inclusion

| m Ensure fair access
and opportunities
for all.

A\ —

R x Set direction and

align efforts

Key Takeaway

O BT

Strong policies
and leadership

LIACC

—>

Ethics and Integrity

Uphold values, protect
rights and promote
responsible use.

Empowered
P (2] ® educators and
@R learners

Build skills and

confidence

~ i

Provide the tools, access
and support needed.

¢ Invest in secure, reliable
technology.

¢ Ensure equitable access
for all learners.

¢ Provide time, funding and
technical support.

GUIDING PRINCIPLES

® Human-Centred
== Prioritise human a
well-being, agency

and dignity.

FROM ENABLERS TO IMPACT

Effective tools

and support 5

Enable innovation

— [ ]

Le===r =)
and better
experiences

Empower educators and
learners to succeed.

¢ Offer ongoing professional
development.

¢ Build Al literacy and
confidence.

¢ Create communities of
practice and support.

Learn, adapt and improve
systems over time.

* Monitor impact and
outcomes.

¢ Gather feedback from users.

* Refine policies, practices

Privacy and Security

Protect data and
ensure trust and
safety.

Q

Better teaching
and learning

More engagement,
critical thinking
and achievement

@

and tools.
. S 2
Transparency Sustainability
Be open about how Promote long-term
Al systems work and impact and responsible

are used.

— )

innovation.

Positive impact
for all

More equitable,
inclusive and
future-ready
education systems

Strong policies, the right resources and ongoing support create the conditions for responsible and effective
Al in education—leading to better outcomes for every learner and a stronger society.

o
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Practical Strategies for Educators

How teachers can integrate Al meaningfully while keeping learning human-centered.

 ai——— A o O, A ——
3 ke g ‘ 3
1. START WITH 2. DESIGN LEARNING 3. TEACH Al LITERACY 4. SET GUIDELINES
CLEAR PURPOSE EXPERIENCES EXPLICITLY AND EXPECTATIONS
Use Al to support specific Create activities that promote Help students understand Be transparent about when
learning goals. thinking, not shortcuts. how Al works and how to and how Al can be used.
it wisely.
* Identify the learning * Use Al to spark ideas, not g loroees » Establish class norms.
outcome. to give answers. ¢ Discuss capabilities and limits. o Clarify acadeni integrity
* Decide where Al adds ¢ Build in analysis, critique ¢ Practice evaluating Al outputs. expectations. \
| value. lication.
ool 1 appiRation ¢ Build skills in prompting, ¢ Model ethical and
* Align Al use with your * Promote collaboration and verifying and citing. responsible use.
pedagogy and curriculum. discussion.
A J N\ 34
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5. ASSESS FOR
LEARNING

Focus on process, understanding

and application.

¢ Use formative assessments.

¢ Ask students to explain their
thinking.

¢ Value drafts, reflections and
revisions.

6. REFLECT AND
IMPROVE

Continuously refine your
practice.

¢ Gather student feedback.

* Reflect on what works
and what doesn’t.

¢ Stay informed and keep
learning.

|

EXAMPLE: FROM TRADITIONAL TASK TO AI-ENHANCED LEARNING EXPERIENCE

AlI-ENHANCED EXPERIENCE

e | RADITIONAL TASK

“Write a report on climate change.”

Focus on final product.
Limited thinking or exploration.

ubs W=

Human first

Al supports, but does
not replace, the
teacher's role.

ak

Curious and open

Explore, experiment
and learn together
with students.

&

. Use Al to explore multiple perspectives and gather sources.
. Critically evaluate the information and identify key insights.
. Create an outline and get feedback on your ideas.
. Write your draft, citing sources and explaining your reasoning.
. Reflect on your learning and how your thinking evolved.

-

DEEPER LEARNING OUTCOME

use of Al

Stronger understanding, critical thinking,
communication skills and responsible

The learner is the creator, not the Al.

KEY MINDSETS FOR EDUCATORS

Thoughtful and ethical

Consider impact,
fairness and responsibility

in every decision.

O Key Takeaway l
N——

LIACC

focus on human potential.

Learner-centered

Design for engagement,
inclusion and agency

il

for all.

Great teaching in the age of Al blends clear purpose, smart design, continuous learning and a

Future-focused
Prepare learners for a
world where human
skills matter most.

2
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The Future of Al in Education

Looking ahead to emerging trends and possibilities that can shape the future of learning.

1. HYPER-PERSONALISED
LEARNING

2. Al AS A LEARNING
COMPANION

3. SKILLS FOR THE
Al ERA

KEY TRENDS SHAPING THE FUTURE

4. LIFELONG AND
UBIQUITOUS LEARNING

5. HUMAN-AI
COLLABORATION

8,

6. ETHICAL AND
RESPONSIBLE Al

Al will tailor learning to each
learner's needs, pace and
interests.

¢ Adaptive content and pacing
* Real-time feedback

® Personal learning pathways

Build strong
foundations

Ensure core knowledge
and foundational skills
remain a priority.

Intelligent tutors and
assistants will provide
continuous support.

e 24/7 help and guidance
* Conversation and practice

* Motivational support

Foster adaptable
mindsets

Encourage curiosity,
resilience and a growth
mindset.

®

Education will focus on uniquely
human skills and Al literacy.

® Critical thinking

¢ Creativity and innovation

* Empathy and ethics

* Al literacy and data fluency

PREPARING LEARNERS FOR THE FUTURE

Cultivate human
strengths

&

ethical reasoning.

Develop communication,
empathy, creativity and

Learning will be anytime,
anywhere and across

the lifespan.

* Microlearning and just-in-time
® Seamless across contexts

* Supporting career transitions

Support wellbeing

k.

and inclusion
Ensure technology

belonging and equity.

supports mental health,

Al will augment human
capabilities and enable
richer collaboration.

® Co-creation and ideation
* Enhanced teamwork

* More time for meaningful
human interaction

Trust, fairness and wellbeing
will be central to the future
of Al in education.

® Privacy and data protection

* Transparency and fairness

* Inclusive and equitable design

/

Al literacy

Teach learners to
understand, evaluate
and use Al wisely.

=

OPPORTUNITIES WE CAN CREATE TOGETHER

Empower through

- E
Inspire purpose
and impact
® Help learners use

Al to solve real
problems and create
positive change.

=

: Expand access to S % % Personalise learning Prepare learners for Build more inclusive, Drive innovation
g % quality education 0o and unlock every @ meaningful work and ® Y @ equitable and just % for a better and
—/ - forall: @@AR learner’s potential. civic life. Aav%a et sustainable future.

O AL

m""@’

Human + Al = Limitless Potential

The future of Al in education is not about machines replacing humans,
but about working together to empower every learner to thrive.

Key Takeaway
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Concerns of Al and ChatGPT in Research

* Risk of fabricated or inaccurate references and data (“hallucinations”)

* Possible erosion of methodological rigor due to over-reliance on
automated reasoning

e Challenges in ensuring reproducibility and transparency when Al is
involved

* Need for explicit disclosure of Al use in research design, writing, and
analysis

* Potential bias amplification from training data and opaque model behavior

* Ethical responsibility to validate, interpret, and contextualize Al outputs
using human expertise

* Importance of maintaining authorship integrity and avoiding ghost-writing
by Al

[BAPORTO
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Research with Al

s Scopus Al Qe =

Home > Products > Scopus > Scopus Al

Scopus Al Trusted content. c Consensus s @ ChatGPT SCIte_
Powered by responsible AL A Your Al Research Assistant

Ask questions and receive evidence-based answers from real research

Empower your research journey with Scopus Al — your
dynamic GenAl-powered research companion.

. ¥y Assistant Q  search B Tables
Navigate through the vast expanse of human knowledge e
faster with a trusted guide designed to enhance your Ask a question... (type /' for menu) )
understanding, enrich your insights, and transform your @ Settings @ Sources

overall research experience.

. New Collection Filter Custom
T New Category Avstacts @ Comment - © Add 1o Other Collection

Ask a research question to generate a concise summary report

Z. Connectto Zotero

© Untitled Collection

We consider the real-world impact of our solutions on people

Uncategorized

Learning hybrid locomotion skills— (<] Al Refarences. 6
A N . o X Learn to exploit residual actions and
» We take action to prevent the creation or reinforcement of unfair bias — e ‘
* We can explain how our solutions work St o e B
L & suscesied Autors @

model-basad, full parametric clased-loop
a0 sl conwoller 84 the Gl aien
top of

» We create accountability through human oversight

We respect privacy and champion robust data governance

diferent configurations were optmized o
055 and the

- - velicate the effeciveness wi BibTex RIS CSV
oo e ot medston o e
y ol prarmetrs e B Comparn
. e for the arms and lags using resicual
L TN T TR Y MONWA d e ——
modulating keme! parameters akngside B LLEGTION

ing.
the residual actions have improved the
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Concerns of Al and ChatGPT in Research: A Global Overview

Al offers powerful tools for research, but also raises critical concerns that require awareness,
ethical responsibility and robust safeguards.

5. BIAS AMPLIFICATION

""" S i ® B BB . Almodels inherit biases from training data.
x + Can reinforce stereotypes and produce
skewed or discriminatory outputs.

6. ETHICAL RESPONSIBILITY
--® » Researchers must validate, interpret and
. contextualize Al outputs.

) * Human judgment is essential to ensure

1. FABRICATED OR INACCURATE w
REFERENCES AND DATA

* Risk of “hallucinations” and made-up
citations or results.

+ Can mislead conclusions and propagate
false information.

; \

2. EROSION OF METHODOLOGICAL RIGOR |

* Over-reliance on automated reasoning ® --.
may reduce critical thinking.

» Risk of weaker study design, analysis
and interpretation.

accuracy and integrity.

+ Readers cannot assess the influence « Risk of data leakage and misuse.

of Al on the research.

3 Responsible Al
- REPRODUCIBILITY 7. AUTHORSHIP INTEGRITY
AN TRANEBARECY . ® forReliable Research @
o -- + Risk of ghost-writing and unclear
« Difficult to replicate results if Al processes Maximize benefits, contributions.
are not fully documented. minimize risks. » Undermines academic credit, accountability
* Models are often “black boxes” with . and trist:
limited explainability. ' \
4. LACK OF DISCLOSURE ‘ 3 ‘ 8 PRIVACY AND DATA SECURITY
« Failure to disclose Al use undermines & ] L vy « Inputting sensitive or proprietary data into
transparency. ‘ Al tools can breach confidentiality.

CROSS-CUTTING CONCERNS

LACK OF REGULATION DEPENDENCY RISK DATA QUALITY ﬁﬁgotl’:;tm'” ENVIRONMENTAL IMPACT
Rapid adoption outpaces Over-dependence may reduce Poor or unrepresentative data g Large models require significant
A 3 ; : Unclear who is responsible 3
policies and oversight. researcher skills and autonomy. leads to unreliable outputs. . computational resources.
for Al-assisted research.

Al can enhance research, but only when used responsibly. OOO
o ek e Qo @@
uman expertise, transparency and ethics must remain at the core of scientific inquiry. T T aiend P Trustworthy
Judgment Research )
BAPORTO
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Jobs Most at Risk of Disappearance

Repetition Disappears. Creativity Remains!

Category Examples of Vulnerable Jobs Main Reason
Routine cognitive Data-entry clerks, bookkeeping assistants, | LLMs and automation tools now handle structured language, classification, and
work basic translators, call-center operators documentation with high accuracy.
Repetitive manual | Assembly-line workers, packaging operators, | Robotics and computer-vision systems enable continuous, precise, and low-
labor basic machine operators cost automation.
Basic administrative| Scheduling assistants, document clerks, Intelligent assistants automate planning, documentation, and coordination
support travel agents tasks.
Customer support _ Conversational Al and voicebots deliver standardized and context-aware
. FAQ operators, first-level support agents ,
(scripted) responses instantly.
Low-complexity : , : Auto-analytics tools and dashboard generators convert raw data into insights
. Junior analysts, simple report writers ,
analytical tasks automatically.
Basic digital & Programmers, basic web developers, software{  Generative-Al coding assistants (e.g., Copilot, ChatGPT) now produce and
programming tasks | test assistants, data-cleaning technicians debug code, run unit tests, and generate documentation autonomously.
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Jobs Most at Risk of Disappearance

. » Repetition Disappears. Creativity Remains!

CATEGORY EXAMPLES OF VULNERABLE JOBS MAIN REASON HOW Al / AUTOMATION IMPACTS

®

¢ Data-entry clerks LLMs and automation tools now < s
1. ROUTINE ¢ Bookkeeping assistants handle structured language, Automa.tes W;'tmg' Flass'fY'T(? and
COGNITIVE WORK ¢ Basic translators classification, and documentation przce'.?:;‘nfg OHpRHONANCKY,
e Call-center operators with high accuracy. MRS W TSNS SLTAs:
SR | ~
2. REPETITIVE * Assembly-line workers go Robotics and computer-vision & Q Machines perform repetitive
> ¢ Packaging operators systems enable continuous, b physical tasks faster, safer
MANUAL LABOR ¢ Basic machine operators precise, and low-cost automation. QXD  and around the clock.
a 3. BASIC e Scheduling assistants Intelligent assistants automate | & Al schedules, organizes and
a ADMINISTRATIVE e Document clerks planning, documentation, Eo manages information with
SUPPORT e Travel agents and coordination tasks. minimal human input.
4. CUSTOMER « FAQ operators Conversational Al and voicebots Handles common inquiries 24/7
SUPPORT o First-level support agents deliver standardized and context- @ with consistent quality and
(SCRIPTED) aware responses instantly. lower cost.
5. LOW-COMPLEXITY o Junior analysts E-l Auto-a:alyti:;s ::‘-)|5t an:ld fi:sthboards Y D.ataali.s p;oci:secl, ;nalyzled and
convert raw data into insights ‘ visualized without manua
ANALYTICAL TASKS e Simple report writers "Q - 9 N - -
automatically. intervention.
¢ Basic programmers Generative-Al coding assistants Seed davel tatidl
6-BASIC DIGITAL & * Web developers (basic) </> produce and debug code, run tests </ pdee . UE eve:?men e
RINCEIRARINING TS * Software test assistants e=—=  and generate documentation 2 o dt?ces B ;tnei otr ripetmve
¢ Data-cleaning technicians autonomously. coding and testing tasks.
4 THE SHIFT: FROM REPETITION TO CREATIVITY )
AT RISK: HIGH REPETITION IN DEMAND: HUMAN CREATIVITY
(S
@ g 8 » TECHNOLOGY ) 3N 00o
=» > R & i f, AUTOMATES ‘ AL TR - 4
i THE REPETITIVE e . B . N
Rules-based Structured Predictable Easy to Original thinking Emotional Complex problem Meaning, impact
tasks processes outcomes automate & creativity intelligence solving & innovation
L s S ——— ~ o F
Al and automation excel at repetitive, predictable tasks. (@] Focus on what
KEY TAKEAWAY i s & T amw Tt Ll makes us uniquely
Human creativity, judgment and empathy remain irreplaceable. h
Learn Adapt Create Lead uman.
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Emerging High-Value Roles in the Al Economy

Hybrid experts who can make Al systems reliable, explainable, and human-compatible!

Domain Emerging Roles Core Human Value
Al Development &
Overspight Al trainer » Explainability engineer ¢ Responsible-Al officer ¢ Model auditor Ethics e Transparency e Trust
Human-Al Creativity  Context
. Prompt engineer ¢ Al workflow designer ¢ Cognitive-interface architect y ,
Collaboration understanding
. Predictive-maintenance expert ¢ Human-robot collaboration manager ¢ Smart-factory , ,
Industry & Operations , Technical reasoning ¢ Safety
strategist
Robotics & Robot-behaviour designer ® Reinforcement-learning specialist ¢ Multi-robot Embodied intelligence e Trust e
Autonomous Systems| coordination engineer ¢ Human-robot interaction designer ¢ Ethical-autonomy advisor Safety by design
Public Sector & Law Algorithmic-governance advisor ¢ Al-policy analyst ¢ Digital-law specialist Accountability e Fairness
Education & Health Learning-analytics expert ¢ Clinical-Al interpreter ¢ Digital-wellbeing coach Empathy e Human judgment
Society & . , , . Social responsibility ¢ Critical
L Al ethicist e Fact-checking analyst ¢ Al literacy facilitator .
Communication thinking

[BAPORTO
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Emerging High-Value Roles in the Al Economy

Hybrid experts who can make Al systems reliable, explainable, and human-compatible!

1. Al DEVELOPMENT
& OVERSIGHT

. HUMAN-AI
COLLABORATION

3. INDUSTRY &
OPERATIONS

306

4. ROBOTICS &
AUTONOMOUS
SYSTEMS

o8-

5. PUBLIC SECTOR
& LAW

6. EDUCATION &
HEALTH

. SOCIETY &
COMMUNICATION

Require uniquely
human strengths
(judgment, ethics,
empathy, creativity).

KEY TAKEAWAY

H 35 QOO

LIACC

EMERGING ROLES

e Al trainer \
Explainability engineer \
Responsible-Al officer

* Model auditor

* Prompt engineer
Al workflow designer
* Cognitive-interface architect

Predictive-maintenance expert
Human-robot collaboration
manager

¢ Smart-factory strategist

Robot-behaviour designer
Reinforcement-learning specialist
Multi-robot coordination engineer
Human-robot interaction designer
Ethical-autonomy advisor

Algorithmic-governance advisor
Al-policy analyst
» Digital-law specialist

Learning-analytics expert
Clinical-Al interpreter

CORE HUMAN VALUE

5 Q

Ethics Transparency
. . ’
r P
= C
s ontext
Craptivity understanding
Technical Safet
reasoning Y
[ ]
T e
>
Embodied Trust
intelligence

et

a9

Accountability Fairness
. i
Human

Empathy judgment

3

‘ot
Social Critical
responsibility thinking

¥V ©

Trust

@

Human
insight

il

Efficiency

®

2\

Safety by
design

P &

Privacy &
rights

Wellbeing

an

Al literacy

S ¢

WHAT MAKES THESE ROLES HIGH-VALUE?

w7 + Digital-wellbeing coach
® e Al ethicist
:.; ¢ Fact-checking analyst
¢ Al literacy facilitator
Bridge the gap
»
® @ ectweenAl

capabilities and
real human needs.

+ @

Improve trust,
safety, fairness and N
accountability
in Al systems.

The future belongs to hybrid experts who combine domain knowledge,
human values and Al skills to solve real problems responsibly.
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Human Values

Drive innovation,
productivity and
positive impact
at scale.

+

g m. o

Domain Expertise

Al Skills

IMPACT

Builds trustworthy, auditable
and safe Al systems that
people can rely on.

Designs intuitive interactions
and workflows that align

Al with human goals

and values.

Optimizes operations and
predicts issues while keeping
people and systems safe.

Creates autonomous systems
that act safely, collaborate
with people, and adapt to
the real world.

Ensures Al is used fairly,
legally and in the public
interest.

Improves outcomes by
combining data and Al
with care, empathy and
human judgment.

Builds an informed, ethical
and resilient society in the
age of Al.

&

Shape a future
where Al serves
people and
society.

High Value
Impact
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Reskilling for the Al Era

Skill Domain

Key Skills

Why It Matters

Coghnitive & Problem-
Solving

Analytical thinking ® Complex problem-solving
e Systems thinking ¢ Design reasoning e Al-
augmented decision-making

As Al automates analysis, humans must focus on
framing problems, interpreting outputs, and designing
creative, high-impact solutions.

Artificial Intelligence
and Robotics

Al and data literacy ¢ Robotics knowledge
Automation design ¢ Human-robot
collaboration » Cybersecurity and digital ethics

The new digital baseline requires understanding,
supervising, and questioning intelligent systems rather
than just using them.

Human & Social
Intelligence

Communication ¢ Empathy e Cross-cultural
collaboration  Negotiation  Leadership in
human-Al teams

Value shifts from execution to empathy, creativity, and
trust—areas where humans remain irreplaceable.

Learning &
Adaptability

Self-directed learning » Cognitive flexibility e
Curiosity » Resilience ® Growth mindset

Lifelong learning becomes the central professional
competency—learning, unlearning, and relearning at
speed.

Ethical, Strategic &
Sustainability

Ethical reasoning ¢ Sustainability awareness ¢
Policy & governance literacy ® Foresight e
Inclusion & social responsibility

Work must align with human and planetary
goals—balancing innovation with accountability and
long-term vision.

[APORTO
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PROBLEM-SOLVING

@ ARTIFICIAL
INTELLIGENCE
AND ROBOTICS

9 HUMAN & SOCIAL
INTELLIGENCE

EE O LearninG

ADAPTABILITY

9 ETHICAL, STRATEGIC
& SUSTAINABILITY

Reskilling for the Al Era

Thriving in an Al-driven world requires new skills, mindsets and values.

® Analytical thinking

Complex problem-solving
Systems thinking

® Design reasoning

¢ Al-augmented decision-making

%

e Al and data literacy

Robotics knowledge
Automation design

¢ Human-robot collaboration

* Cybersecurity and digital ethics

4

¢ Communication

e Empathy

e Cross-cultural collaboration

* Negotiation

¢ Leadership in human-Al teams

¢ Self-directed learning
o Cognitive flexibility

e Curiosity

* Resilience

* Growth mindset

¢ Ethical reasoning

Sustainability awareness

Policy & governance literacy

¢ Foresight

¢ Inclusion & social responsibility

g

@ @

B @ Q@

SKILL DOMAIN KEY SKILLS WHY IT MATTERS
9 0 COGNITIVE &

As Al automates analysis, humans
must focus on framing problems,
interpreting outputs, and designing
creative, high-impact solutions.

The new digital baseline requires
understanding, supervising, and
questioning intelligent systems
rather than just using them.

Value shifts from execution to
empathy, creativity, and trust—
areas where humans

remain irreplaceable.

Lifelong learning becomes the
central professional competency—
learning, unlearning, and
relearning at speed.

Work must align with human

and planetary goals—balancing
innovation with accountability and
long-term vision.

OUTCOMES

4

€= |
Bebde

il

&

Better decisions
Innovative solutions
Strategic impact
Human-Al advantage

Effective Al use

Safer systems
Responsible innovation
Future-ready capability

Stronger relationships
Inclusive teamwork
Trust and influence
Human-centered impact

Continuous growth
Adaptability to change
Career resilience
Long-term relevance

Ethical leadership
Sustainable impact
Social trust
Purpose-driven work

HOW TO RESKILL SUCCESSFULLY
4. CONNECT

1. ASSESS 2. LEARN 3. APPLY 0
Q Identify future skills _) Eﬁ Build Al literacy and .9 * Practice in real projects 9 ?!i Learn from others
gaps and strengths. human strengths and cross-functional e and build diverse

continuously.

5. ADAPT

.9 O{/ ) Stay curious, adapt

fast, and evolve
collaboration. networks. continuously.

& + 22 + @ = %

Al Fluency Human Strengths Purpose High Impact

The future belongs to those who combine Al fluency with uniquely human strengths.
Reskill today. Lead tomorrow. Create a better future for all.

KEY TAKEAWAY

MPORTY LILACC

TIMINVEDS I AP E S DS DT
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Limits of Deep Learning

Machine Learning

- : 3 0~
* Brilliant but Passive! Gl — & — —’-
* Deep nets can predict, but they
can not plan. They lack goals, Deep Learning

intents, and common sense

* This sets the stage for Agentic Al:
From Prediction to Decision and Action... Predictive

* The next leap is agency — Al that senses, —»

reasons, and acts toward goals
* Predictive (Model->Output) vs Agentic

Agentic (Sense->Think->Act->Learn) pct W team )

BAPORTO
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Autonomous Agents and Multi-Agent Systems

Agent (1995):

“Computational System, situated in a given
environment, that has the ability to
perceive that environment using sensors
and act, in an autonomous way, in that T/*

enVironment USing itS aCtuatorS to fUIfiII a From Russel and Norvig, “Al: A Modern Approach”, 1995
given function.”

percepts

actions

Multi-Agent System (1995):
— Agents exhibit autonomous behavior
— Interact with other agents in the system

[BPORTO
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Agentic Al

* Autonomy: Ability to initiate and complete tasks with limited direct human supervision, with
great flexibility and efficiency in executing tasks

* Reasoning: Sophisticated decision-making based on context and trade-offs

* Reinforcement Learning: Dynamically evolve by interacting with their environment and
receiving feedback from these interactions.

* Language Understanding: Capacity to understand and follow complex instruction
 Workflow Optimization: Efficient execution of multi-step complex processes
Feature Agentic Al Generative Al Traditional Al

Content generation

Primary Goal-oriented action & . Focused on automating
. o ) (text, code, images, .
Function decision-making repetitive tasks
etc.)
High - Operates with Variable - May require _ N N Ty CE)
- Low - Relies on specific @ =
Autonomy minimal human user prompts or . @D
) ] algorithms and set rules
oversight guidance
o o
. . . . . . Natural Int tation & Workfl Workfl Output/
Reinforced Learning - Data-driven learning - Relies on predefined ,_ﬂngua;;;a,nput “;;‘;’;;i'n"; Ge:erafi:" Exzz:ut?:'l > Oul:‘g:“e
Learning Improves through Learns from existing rules and human
experience data intervention Learning & course correction

(eg. through reinforcement learning)

[APORTO https://aisera.com/blog/agentic-ai/
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https://aisera.com/blog/agentic-ai/
https://aisera.com/blog/agentic-ai/
https://aisera.com/blog/agentic-ai/

Agentic Al — Manus Al

i i infor i i I T
Ranking Candidates for Reinforcement Learning Engineer Role ay 0 % Manus's Computer

organize information from each resume, analyze their RL expertise based on their project i

Manus ssing Browsar
experience, and provide you with a ranked list of candidates. Let me get started by examining the Sl bt
resumes.

&' Knowledge recalled(2) ~
v N Tal W @ redune_ Lpdl
Extract resumes from ZIP fila ~

' @ @ Fle Momejubuniuresumesiesume_Lpdl

Starting to extract and analyze resumes for AL algorithm engineer candidates.
resume 1. pdf
3= Executing command skdir -p resumes &% unzip -0 uplodd/resumes_1_to_18.zip -d resumes
Creating a todo list to track resume analysis progress.
£ Creating file todo.
Create candidate review task list ~
Starting to read and analyze each resume, focusing on RL expertise and project experience.
& Browsing file:///fhome/ubuntu/resumes/resume_1.pdf
Read and analyze individual resumes ~
Continuing to read and analyze resumes, focusing on RL expertise and project experience,
a8 Viewing the page
Continuing to read and analyze resumes, troubleshooting POF viewing issues,
&) Scrolling down
Analyzing resume content for candidate 1, focusing on RL-related experience.

& Serolling to top

Analyzing resume content for candidate 1 (Amelia Martin), focusing on RL-related experiance.

nomefubuntufr

SUmes/resum

i &

Amalia Martin
aeliamartingoutiosk com | +61 337 347 148
Seeond, Sewsth Korea

SUMMARY
Mt .aupa u—q.al Assistant wen 3 years of experence i Customes Service. Skiled in

[ e ERARAIRG WL & SRTONG ROCUS O SRS EURS. ESQE 10 £ORIbue
S i ;\<r|.|'ll ough WAt vk S e ation

ADUCATION

Backelor of Aris - Stanford University

Covignatsr Eciovint ar
Graouabed mioh highest horars. Published pager on ‘Privacy-Preserving Machine Leaming
Techeigques’ i joernal of Compuies SOence. Relryant Couewort: Dperabng Systems, Arficis
ImeSigence. GRA: 3640

Qfficar - Vartas Corporation
London, L Fatr JOIT - Presant
= Optimired workfiows. neducing efficency by 40%.
ek DOCESS Lime by 5%
5 that mprovesd employee Eggemant by 3%
ik B0 AT B PSR TR BRI

Suparviisr - Masus Industries

Parts. Frande Noy 2018 - Ape 2021
* Craated and
* COnSted MesearT
& Ll N i T s aiona a0
& RHETDNED GODHTEES SO r—-o-o.—ame-: a0 plEMERSED Bk
& Provided Expeilise and Gusdinds OF indutiy rends

ﬁlnf.hr !urmnll Group
Aty MU & - Mar 2018

* Maniaged ey e

FROFICTE
SARSA Algorrihm for CHF Walking Environment

Aesearch Axsstant

o Compared perlormance wh D besrring in e, of sadery B opcsmabiy

& Evoabogute. s gl DA i vitasshine et heiavics hurireg EFnie el s piatias
& Thinking * Decumanted RRAngs on hin on-polety WArtang Srodiut o waler Bt Levs SEhmal pathy
Cusloened Lapeiienis Impeovamenl
et e
weTiLiEd ST BrACTICES ERAE WT{RTved uably S COFALERTY
dormenied wiulion Fal slreambned coboardieg and rduded prod e Erew by 75%
= Coaboratest mith Cross-functionsl aame ) deliver skution that snhanced Custnmer
[ ]
# ndanus s working: Read and analyze i lividual re: umes
AL DL LA
& + =

https://www.youtube.com/watch?v=K27diMbCsuw
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New & Emerging Trends (2025+)

* Agentic Al Rises — Autonomous agents that reason, plan, and act
toward goals

e Large Behavior Models (LBMs) — Models learning from actions and
Interactions, not just text

 Multi-Agent Collaboration — Intelligent agents cooperate and
negotiate to solve complex tasks

* Responsible & Regulated Al — Transparency, fairness, and compliance
standards

 Edge & On-Device Al — Efficient, private models running locally on
devices /robots

* Hybrid Human-Al Teams — Shared intelligence combining human
oversight and machine efficiency

[BPORTO
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EU Al Act — Regulating the Past...

* First regulation on artificial intelligence ARTIFICIAL INTELLIGENCE

* Al can create many benefits: Everyday and potential use

— better healthcare A few examples of how we already use Al and the possibilities it offers
— safer and cleaner transport —
— more efficient manufacturing i s ._ . e
igital personal 4 translations
. assistants
— cheaper and more sustainable energy. ' il Cteecuiity
! Zligiizwtflg?mation
Unacceptable risk Sooial sooring, e
Prohibited e o ansales s

Smart air

o - Vs Ty ‘ ) |
High risk Education. conditioner - 1 S Q
. employment, justice, \ - i
Conformity Assesment Art.6 & ss. immigration, law ’, | f o

i . Autonomous cars Online shoppin
Limited risk Chat bpts. deep tja'kes, sh P‘p. g
emotion recognition : and advertising .

Transparency systems Internet of things: Smartfarming:| Robots used
web-connected vacuum cleaners, irrigation, feeding animals, in factories
refrigerators, watches... weed removing robots

Spam filters
Code of conduct Video games

9PHT89614 original,... europarl.eu

[APORTO
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The Rise of Deep Reinforcement Learning (DRL)

Beyond Short-Term Thinking
— LLMs have limited context windows — they forget.
— Memory and planning enable continuity and strategic reasoning

Reflection and Self-Improvement
— Evaluate their own reasoning, detect failures, and adapt
— Self-reflection transforms agents from reactive to self-correcting
Tools/Actuators Use and World Interaction ﬂ””mme”f
— Intelligence changes into capability m
Learning by Doing intorproer v

— Reinforcement Learning teaches through feedback — an agent actsm M?J
receives a reward, and updates its policy to improve next time. -

Action

Agent

-PORTO
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Strong Al — Star Wars and C3PO

[@APrORTGO
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Al in Robotics

diginfo.tv

"Mydname is Kurokawa'

—

BAPORTO —
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Robotics — Atlas Robot

-

[BAPORTO
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https://www.youtube.com/watch?v=-e1_QhJ1EhQ&ab_channel=BostonDynamics
https://www.youtube.com/watch?v=-e1_QhJ1EhQ&ab_channel=BostonDynamics
https://www.youtube.com/watch?v=-e1_QhJ1EhQ&ab_channel=BostonDynamics

Robotic Humanoids

= =
HD Atlas Figure Phoenix Digit Atlas Optimus Gen 2

Boston Dynamics 01 Sanctuary Al Agility Boston Dynamics Tesla

# 103lb | 47kg 132Ib | 60kg 154lb | 70kg 146Ib | 64kg © 180Ib | BOkg 103ib | 47kg # 103Ib | 47kg
Smph | 8kmh Smph | 8kmh 3mph | Skmh 3.3mph | 5.4kmh ¥11mph | 18kmh Smph | 8kmh

https://pplware.sa
ajudar/?fbclid= IWYZXJawI1Zg9IeHRuA2FIbQIxMQABHS EdekrvewLEegq3RZRny HaU4MdNtanga6bT2IkcoYfBoF qud9w aem_RO6nDQ16bQJ51jD6bM6-TQ

[WAPORTO
FELP FACULDADE DE ENGENHARIA I— IACC Luis Paulo Reis :: Ensinar na Era da Inteligéncia Artificial: O Fim dos Modelos Tradicionais? :: Funchal :: Madeira :: May 22, 2026 :: 140

NI AME S DS DT



Unitree and Booster Robots

UNITREEG] _ _
Has mastered

[AmPrPORTO ‘
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China New Year Celebration Humanoid Robotics
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RoboCup: Objectives

e Joint International Project: > SN
— (Distributed) Artificial Intelligence T L |
— Intelligent Robotics Tt s A

* Soccer — Central Research Topic: B R IR S e e
— Very complex collective game Fig e s 2 A B N S !
— Huge number of technologies involved: ) |

* Autonomous Agents, Multi-Robot Systems, Cooperation, Communication, Strategic
Reasoning, Robotics, Sensor Fusion, Real-Time Reasoning, Machine Learning, etc

* 5 Challenges: Soccer, Rescue, @Home, Industrial, Junior
* 17 Leagues, 2500 Humans and 2000 Robots!

 Main Goal: “By 2050, develop a team of fully autonomous humanoid robots
that may win against the human world champion team in soccer!”

[BPORTO
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http://www.robocup-cn.org/
http://www.robocup-us.org/Old/robocup-2007/
http://www.robocup2006.org/start?lang=en
http://www.robocup2004.pt/
http://www.robocup2003.org/
http://www.robocup.or.jp/fukuoka/
http://www.robocup2005.org/
http://www.cs.cmu.edu/~robocup2001/
http://www.ida.liu.se/ext/RoboCup-99/

RoboCup Leagues and Challenges

Mobility (Remote Operator) Stairs with Debris

|
|
A g |
- « ¥
4 L b '

Industrial Rescue

@Home Soccer
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RoboCup Robotlc Soccer Competltlons

J

| '.‘..', ‘.i if u“ “'

. bt y - " - ~ | Standard
gdilzidle el el T T % Platform
League RObOCUp \ League

Real, Standard, Simulated Robots {0

Mini, Small, IVIed|um and Large Robots i
Wheeled, Legged and Humanoid Robots
Distinct but interrelated Leagues/Problems

Only a Few Research Groups able to develop —-
code that works in more than one league! '

—

p—

-

n . Humanmd
4% League

-
. -

PORTO
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RoboCup Leagues and Participations
@PoRT0...  FC Portugal Team (FEUP/ UAvelro) e

UNIVERSIDADE DO PORTO

League
g o,‘:;\

b °) '\f Q O N

M R ’\r ’\r
Simulation 2D pd P4 pd P4 P P4 b4 B4 B4 P g
Coach Competition p 4 p 4

Simulation 3D 2 pd Bd Bd b p 4 b4
Small Size “BEiE I | =
Middle Size bd | bd P 1 -
Four-Legged

Standard Platform
Humanoid
RoboCupRescue
Simulation

Robot

RoboCuplunior
Soccer

Rescue

OnStage

Rapidly Manufactured RC
RoboCup@Home
Open Platform

Domestic Stand. Platform
Social Standard Platform
RoboCuplIndustrial
RoboCup@Work
Logistics

. Major RoboCup award = Minor award/European award - Official Competition D Exhibition D Participation D Collaborationation
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Simulation 3D League (Humanoids)

« Realistic physics and humanoid robot model:

« Spheres in 2004, Humanoids in 2007, NAO Robot
Model: 2008, Heterogeneous Robots: 2013

« Strong relation with SPL and Humanoid
e 2vs2->6Vvs6->9vs9->11vs1l

« Server/Simulator (SimSpark)
« Updates world state

FCPortugal 2:0
Playmode: PlayOn Server

* Forces the “laws of physics”: collisions, drag, gravity, ...
« Send sensor information (perceptors)

« Executes actions (effectors)

» Enforces soccer rules — referee

Impossible to create competitive skills by hand!

[AmPrPORTO
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Simulation 3D League (Humanoids)

magmaOffenburg 0:0 UTAustinVilla 0.0
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Simulation 3D League Challenges

 Real-time, realistic, multi-robot simulation

e Several sources of sensorial information: visual, auditory, and physical

* Unreliable and low-bandwidth communication

* Heterogeneous robots (5 different types)

* Impossible to generate competitive skills by hand

 Multi-objective, partially cooperative, partially competitive environment

* Need to transform very low-level actions (use motors to move joints in
time) into high-level skills (walking, kicking, dribbling)

* Need to create complex collective actions (passes, setplays, formations)
* Evolving rules and challenges

[BPORTO
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Deep Reinforcement Learning (DRL)

A Classic Reinforcement Learning
Reinforcement Learning Problem Tabular Solution

/Acm Actions

Agent Environment -
-
D e g i3
e aw
L \ g 85
&
Observations,

B Classic Deep Learning

Categorization Problem Deep Learning Solution

Label Guesses

Classifier Labelled Dataset s kb
Gy 000 i
€ |w == g
! ' ~ -
LG~
i A S

\—/ l : ' |

Sample Features

Samples

Image: https://ucsdneuro.wordpress.com/2021/06/13/diving-deep-into-
the-brain-a-case-for-deep-reinforcement-learning-in-neuroscience/

MPORTO LLACC
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Deep Reinforcement Learning:

Deep learning solutions for RL problems

~

m Label Guess
True Labels ‘ Q /

7 Actioe N

A
QOO
e 0o
_ I8l I ) \
Observations,

Environment

Reward r

Agent

state

Take action a

Brains + Experience =
Deep Reinforcement
Learning

DRL proved machines
can outperform humans
in dynamic
environments

Robots can now learn
directly from physical
interaction

parameter 6

Observe state s

Environment
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Deep Reinforcement Learning (DRL)

Model-Free RL learns directly from Policy Optimization: Directly optimizes policy
interaction with the environment. R am— Q-Learning: Optimizes a value function and
model of the environment to improve ( ! ) ) (s e T L P
decision-making (. roximat Folicy Lptimiza lon)
Model-Free RL Model-Based RL B Stab”lty In _tr_amlng
- Sample efficiency
s J L N Balancing exploration and exploitation
{ 3 { 3
Policy Optimization Q-Learning Learn the Model Given the Model
Policy Gradient|«— > DQN —> World Models L> AlphaZero
——>] DDPG R —
A2C/A3C |« —> C51 —> I2A
—> TD3 —
PPO D E— > QR-DQN —> MBMF
> SAC €«
TRPO  |[«— —> HER —>  MBVE
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Robot/Team Architecture

Static Data Agent Server

i ‘ Robot Types o Forward 6D Pose ] ( Team h ._ Messaae Handler |
: Descriptions | | ! Kinematics Estimator Communication | + g
| Role Manager \ World Model  |€——— LOSS?"’
P I | Transmitter
b 4>[ Main Routine ](— it il o Noisy, partially
b algorithm ] . | | observable world
I -

! ‘ Formation

state

High-level strategy ' @ - T

: | =

: ‘ Neural Networks ~v—*—{l Long Kick 1 Short Kick ] [ Walk [ Dribble J = World State
: \ = $
: ‘ Behavior Slots —*—{ l Get Up

Physics Engine
T ;o
1-Step Predictive .Inversg ;o Actions Handler
Controller Kinematics ’

Low-level control__ -~ L T ’

Mid-level skills | -

________________________

o Short kick (3 - 9m) for passes and long kick (17 - 19m) for shooting
o Omnidirectional walk (0.7 - 0.9 m/s)
o Dribble (1.2 -1.4 m/s)

o Get Up (3 variations per robot type: front, back, side)
MPORTO  LILACC
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- Enhanced motion
control pipeline for a
robot, integrating neural

Model Architecture

aaaaaaa

Should *i‘ "?’ X LShoulderPitch
“““““““““ i
Model Architecture for the Long/Short Kick, Walk, s Ll
and Dribble skills . i
llllllllll s o LAnkleRoll

- It "
networks and predictive Shallow NN relative position
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Optimization is performed by the Proximal Policy Optimization
algorithm extended with Proximal Symmetry Loss
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DRL for Learning to Sprint
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DRL for Learning to Sprint

FCPortugal 0:0 KgpKubs

FCPortugal: 11 KgpKubs : 11
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DRL for Learning to Dribble
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https://github.com/m-abr/FCPCodebase
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DRL for Learning to Dribble
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DRL for Learning to Dribble

Gym ; UTAustinVilla 00:40

Playmode: PlayOn Server Speed: 100%

UirAustinVilla: 11
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Large Behavior Models - LBMs

e LBMs go beyond processing language. They’re designed to interpret, predict,
and generate complex sequences of human-like actions and behaviors
e While LLMs focus on text and dialogue, LBMs specialize in behavioural
patterns, decision-making processes, and interactive scenarios
e LLMs try to guess the next word, while LBMs try to guess the next
action or behaviour
e LBMs are enhancing robots' abilities to move naturally and respond
intuitively to their surrounding
e LBMsrelyon:
o Transformer Architecture: Similar to LLMs but
adapted to handle sequences of actions/behaviours
o Multi-Modal Learning: Integrating visual, spatial, and
temporal data to enhance understanding

o Reinforcement Learning: Learning from interactions
and feedback to improve behavior over time
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Transformers and DRL RT-X_
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Conclusions

* Al has become a Partner no longer a Tool!

 We've travelled from Symbolic Logic to self-learning Agents and Robots
* Impossible to prevent Al use in All Areas of of Education and Research
* Agentic Al, LBMs and New GenAl and DRL powered and trained Robots
* Are We Ready for Self-Improving Intelligent Machines?

* Next generation of Al won’t just predict — it will act, learn, and evolve

* By 2030, Al agents will be integrated into every digital platform/robotic
system — from industry to healthcare to daily life (LLMs, DRL, LBMs)

* Our challenge is to ensure Al Grows With Us, Not Against Us!
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Artificial Intelligence — The Future

e Super Artificial Intelligence

Hypothetical agent that possesses intelligence far surpassing
that of the brightest and most gifted human minds

* Explainable Al

Interpretable Al, or Transparent Al refer to techniques in
artificial intelligence (Al) which can be trusted and easily
understood by humans It contrasts with "black box" in machine
learning

* The Singularity

The technological singularity is a hypothetical future point in
time at which technological growth becomes uncontrollable
and irreversible, resulting in unfathomable changes to human
civilization. Intelligence explosion!
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