
Introduction [1]Deep Learning  2024-2025

Deep Learning
A course about theory & practice
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Prologue:
"Deep Learning"?
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The Artificial Intelligence Cosmos

❖

https://ai.stanford.edu/courses/
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Machine and Deep Learning
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Types of learning algorithms and typical applications
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Machine Learning vs Deep Learning
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Artificial Neural Networks:
synthesizing a (nonlinear) function from data
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▪

Artificial Neural Networks
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Artificial Neural Networks
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Artificial Neural Networks

Linear function Non-linear function
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Artificial Neural Networks
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▪

Artificial Neural Networks
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“AI Winter”
“AI Spring”

“AI Summer”?
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AI strikes back?

▪
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One Giant Leap for Mankind
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ImageNet Challenge
▪
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ImageNet Challenge
▪
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Object (and People) Real-Time Detection
▪
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Image Segmentation
▪
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Generative AI

https://openai.com/blog/chatgpt
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Which may have been unexpected ...
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ChatGPT is not alone

▪
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Generating videos

▪
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Is Artificial Intelligence “X”?
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Is Artificial Intelligence intelligent?
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Is Artificial Intelligence harmful?
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Is Artificial Intelligence biased?
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Is Artificial Intelligence helpful?
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The EU AI Act; A risk-based approach
Regulation - EU - 2024/1689, effective since  01/08/2024

Is Artificial Intelligence legal?
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Discovering Patterns
(and Making Use of Them)
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Artificial Intelligence is good at finding patterns ...

Current AI is good at finding patterns in large datasets, and not much else.
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Which patterns?
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▪

ChatGPT: how does it work?
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ChatGPT: how does it work?
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▪

ChatGPT: how does it work?
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Chat LLM: completion-mode, one-token at time
A robot may not injure a human being

Please recite the first law of robotics

EOS A robot may not injure a human

Feedback
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Chat LLM: completion-mode, one-token at time
A robot may not injure a human being

Please recite the first law of robotics

EOS A robot may not injure a human

Feedback
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Chat GPT: learning in three steps
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LLMs in a Reasoning Engine
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Finding patterns in large datasets

Well, it's just a function anyway...
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Games of strategy: AlphaGo (2016)

▪

http://www.nature.com/nature/journal/v529/n7587/full/nature16961.html
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▪

Deep Reinforcement Learning (DRL)
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Beyond emulating humans: AlphaZero (2018)

▪

https://science.sciencemag.org/content/362/6419/1140.full


Introduction [45]Deep Learning  2024-2025

Beyond emulating humans: AlphaZero (2018)

▪
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The true story of computers
that play chess with humans
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A Few Further Marvels
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Predicting 3D protein folding from primary structure

▪ AlphaFold

AlphaFold (2021)
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A Nobel Prize
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AlphaCode (2022)



Introduction [51]Deep Learning  2024-2025

OK, about this course
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The course in a nutshell
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Labs with Google Colab

https://colab.research.google.com/notebooks/intro.ipynb
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▪

PyCharm (optional)

https://www.jetbrains.com/pycharm/


Introduction [55]Deep Learning  2024-2025

Please Register on KIRO

https://elearning.unipv.it/course/view.php?id=9221
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The Final Exam
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Some reference textbooks for the course
▪

https://www.bishopbook.com/
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Some reference textbooks for the course
▪

▪

http://www.deeplearningbook.org/
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Some reference textbooks for the course
▪

▪

https://d2l.ai/index.html
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