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Syllabus

1. Introduction to artificial intelligence

2. Introduction to data science and Machine Learning

3. Neural networks

4. Computer vision

5. NLP and GenAI
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How would you define Artificial Intelligence?

What is artificial intelligence?
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«Artificial Intelligence (AI) is a branch of computer science focused on creating

systems capable of performing tasks that typically require human intelligence.

These tasks can include learning, reasoning, problem-solving, understanding

language, recognizing patterns, and even making decisions.

AI seeks to simulate or mimic human cognitive functions using algorithms, data,

and computational power.»

What is artificial intelligence?

ChatGPT, 6/03/2026
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Types of AI
Narrow AI (Weak AI):

Definition: AI systems designed to perform a specific task, such as facial
recognition, language translation, or playing chess. They do not possess
general intelligence.

Example: Virtual assistants like Siri or Alexa, Netflix recommendations,
Instagram algorithm, chatbots, autonomous vehicles.

General AI (Strong AI, AGI):

Definition: A hypothetical form of AI that would have the ability to understand,
learn, and apply intelligence across a wide range of tasks, much like a human.

Example: This type of AI does not yet exist. It would involve machines capable
of reasoning and adapting to new situations independently.
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Everyday examples of artificial intelligence

At Home

Amazon

Echo

Google

Home
Apple

Homepod

Baidu

DuerOS

Voice Assistants

Smart Thermostats

Smart cameras Robotic Vacuum cleaners
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Everyday examples of artificial intelligence

On our phones

Predictive text and autocorrect

Facial recongnition

Photos classification Photos Enhancement

Personalized recommendations
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Everyday examples of artificial intelligence

And much more

Transportation

Shopping

Health and fitness

Work and productivity
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Key areas in AI

Machine Learning

AI algorithms that allows computers to learn from

data.

Example: Netflix or Youtube recommendations,

Instagram algorithm, Spam filters, Google Maps

Natural Language Processing (NLP)

AI algorithms that understand, interpret, and respond to

human language.

Example: Chatbot, Google Translate, Voice Assistants
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Key areas in AI

Computer Vision

AI algorithms that interpret and process images.

Example: self-driving cars, vision for health diagnosis,

face ID, social media filters

Robotics

Robots + AI algorithms for autonomous decision-making

in real world environment.

Example: Robots in manufacturing or medical

surgeries, robotics arms in factories, drones
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Key areas in AI

Expert systems / Decision systems

AI algorithms that mimic human decision-making based

on sets of rules or learned data.

Example: medical diagnosis tools, smart home

automation

Generative AI

AI algorithms capable of creating new content — text,

images, music, code, etc.

Example: ChatGPT, Copilot, Canva, Midjourney,

Gemini, Nano Banana
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Type of AI What It Does Everyday Examples

Machine Learning (ML)
Learns from data to predict or make decisions

without being explicitly programmed.

- Netflix or Spotify recommendations- Email spam filters-

Smart thermostats (Nest)- Fraud detection in banking

Natural Language Processing (NLP)
Understands, interprets, and generates human 

language (text or speech).

- Siri, Alexa, Google Assistant- Autocorrect & predictive

text- ChatGPT & chatbots- Google Translate- Grammarly

Computer Vision
Enables computers to “see” and interpret images 

and videos.

- Face ID on phones- Self-driving car cameras- Snapchat 

filters- Security camera motion detection- Google Photos

face recognition

Robotics
Combines AI with machines to perform physical 

tasks.

- Robot vacuums (Roomba)- Delivery drones- Factory

robots- AI prosthetics- Service robots in hospitals or 

restaurants

Expert / Decision Systems
Uses rules or learned data to mimic human 

decision-making.

- Medical diagnostic tools- Credit scoring systems- Smart 

home automation (“if motion, turn on lights”)- Car 

maintenance alerts

Generative AI
Creates new content — text, images, audio, 

video, or code.

- ChatGPT writing text- DALL·E or Midjourney creating

images- AI photo editing (object removal, enhancement)-

AI music generation- Canva or PowerPoint design 

suggestions

Wrap up
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History of artificial intelligence

The one who

decoded

Enigma
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History of artificial intelligence

The Imitation Game: test involving a 
human interrogator communicating with 

a human and a machine via text-based

inputs. If the interrogator cannot
distinguish the machine from the human 

based on their responses, the machine 

passes the test.

1950 – Alan Turing: Published “Computing Machinery and Intelligence”, introducing

the Turing Test to assess machine intelligence.
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History of artificial intelligence

The one who

decoded

Enigma

AI term first

employed



16

History of artificial intelligence
1956 – Dartmouth Conference (organized by John McCarthy, Marvin Minsky, Claude

Shannon, and Nathaniel Rochester) was a Summer Workshop were it has been

coined the term “Artificial Intelligence” — considered the official birth of the field.
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History of artificial intelligence

The one who

decoded

Enigma

NN birth

AI term first

employed
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History of artificial intelligence

1974–1980 – First AI Winter: Decline in funding and interest due to limited 

computing power, unmet expectations, and overpromised results.

Research slowed dramatically during these periods.

1980-1990 – Rebirth: Expert Systems and Machine Learning

1986 – Backpropagation popularized by Rumelhart, Hinton, and Williams → revival 

of neural networks.

1960s–1970s - Early Optimism and Symbolic AI
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History of artificial intelligence

The one who

decoded

Enigma

This was considered a

Big Deal

NN birth

AI term first

employed
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History of artificial intelligence

1997 – On May 11, 1997, chess grandmaster Garry Kasparov resigned after 19 moves in a 

game against Deep Blue, a chess-playing computer developed by scientists at IBM.
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History of artificial intelligence

The one who

decoded

Enigma

This was considered a

Big Deal

Deep Learning birth

NN birth

AI term first

employed
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History of artificial intelligence

2012 – AlexNet wins the ImageNet competition using deep convolutional networks 

— huge leap in computer vision.

It’s the birth of deep learning and 

modern AI.
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History of artificial intelligence

The one who

decoded

Enigma

This was considered a

Big Deal

Impressive and fast

progress in the last 3

years

Deep Learning birth

NN birth

AI term first

employed
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History of artificial intelligence

Generative AI and Foundation Models era (2020s–present)

2020 – GPT-3 (OpenAI) demonstrates large-scale language modeling and few-shot 

learning.

2022 – Stable Diffusion, DALL·E 2, Midjourney popularize AI image generation.

2022–2025 – ChatGPT & GPT-5.2 revolutionize natural language interfaces and 

public adoption of AI.

… to be continued…
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AI patents exponentially increased in last 15 years

Europe
USA
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AI is a worldwide phenomenon

https://hai.stanford.edu/ai-index/2025-ai-index-report
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Someone is getting rich

Here at some point became clear that

GPUs where useful in NN computation

NVIDIA stocks value also exponentially increased
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Someone is getting rich

All Big Tech market values are increasing.
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Someone is getting rich

All Big Tech market values are increasing.
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AI impact in industries

AI is the most transformative technology of the 21st century.
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AI impact in manifacturing industry

AI is the most transformative technology of the 21st century.
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AI predominant also in healthcare

Global AI in medical devices market size 

1) US$ 22.29 billion in 2024, 

2) grew to US$ 32.21 billion in 2025, 

3) projected to reach around US$ 886.39 billion by 2034. 

The market is expanding at 44.53% rate between 2025 
and 2034.



Why AI is important in medicine?

✓ Artificial Intelligence is reshaping healthcare at every level—from research to 

bedside.

✓ Massive clinical data, powerful models, and new computational paradigms enable

smarter, faster, and more personalized medicine.

✓ Healthcare generates vast multimodal data: imaging, genomics, clinical notes, 

sensors.

✓ Clinicians cannot process this scale of information unaided.

✓ AI enables pattern discovery and predictive insight across modalities.

33
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Precision and Personalized Medicine

➢ AI tailors therapy to individual profiles
(genetic, clinical, behavioral).

➢ Predicts disease risk, drug response, 
and optimal treatment.

➢ Example: Deep learning in genomics
identifies patient-specific mutations.
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Clinical Decision Support

➢ AI augments—not replaces—
physician judgment.

➢ Applications: disease diagnosis, 
image interpretation, triage 
systems.

➢ Example: DeepMind’s retinal
analysis system detects over 50 
eye conditions.
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Imaging and Diagnostics

➢ Examples: cancer detection
(pathology), chest X-ray analysis, 
dermatology screening.

➢ AI enhances accuracy, 
consistency, and speed in 
interpretation.

True label

Predicted covid label

Predicted healthy label

➢ Computer vision models outperform humans in select
imaging tasks.
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Predictive and Preventive Medicine

➢ AI anticipates disease onset, 
enabling early intervention.

➢ Predicts hospital readmission, 
sepsis, or cardiac arrest risk.

➢ Supports population-level health 
strategies.
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Drug Discovery and Biomedical Research

➢ Traditional R&D takes 10–15 years; AI 
accelerates every step.

➢ AlphaFold solved the protein-folding
problem.

➢ Generative models design new drug
candidates and predict molecular
binding.
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Automation and Efficiency

➢ AI automates repetitive administrative and 
clinical tasks.

➢ Electronic Health Records (EHR) 
summarization, medical coding, and 
workflow optimization.

➢ Frees clinicians’ time for patient-centered
care.
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Case studies

➢ AI-assisted robotic surgery.



41

Case studies

➢ Artificial Pancreas helps T1DM patients managing their desease.

Small computerized device 

programmed to deliver insulin 

into the fatty tissue under the 

skin via a thin cannula, which 

is inserted into the skin

CONTROL ALGORITHM

GLUCOSE 

SENSOR

INSULIN PUMP

Regulates the delivery of insulin 

based on measured blood 

glucose and other information

Continuously monitors 

interstitial glucose levels using 

a small sensor that inserted 

under the patient's skin



42

Case studies

➢ Adaptive Deep Brain Stimulation in Parkinson’s desease.
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Case studies

➢ Apple’s AI heart diseases detection.
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Case studies

➢ Google’s AI breast cancer detection.
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Case studies

➢ DeepMind’s AlphaFold revolutionized biology.
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Case studies

Extracellular matrix (ECM) design of 
biomimetic hydrogels tailored on 
rheological properties, for regenerative
medicine and 3D bioprinting.

The ML models developed allow hydrogel formulations to be predicted and customized based on
desired rheological properties, eliminating the need for time-consuming trial and error testing
procedures in 3D bioprinting.
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