
Module 1: Definitions and Key Concepts (60)

• What are AI, ML, and Deep Learning
• Differences and relationships between them
• Real-world applications of AI

• 📌Work on real-world examples of AI or interactive quiz
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The Artificial Intelligence evolution

In 1956 the term Artificial Intelligence was coined by John McCarthy
The study is to proceed on the basis of the conjecture that every aspect of 

learning or any other feature of intelligence can in principle be so precisely 
described that a machine can be made to simulate it.
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The Turing test
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The Turing test
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The AI evolution
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A new vision of Artificial Intelligence today

Before: Intelligence was hardcoded into machines
Today: Machines learn by observing Big Data
BigData -> AI
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The old vs the new school

In the past, many attempts to make machines ”Intelligent”: Expert systems, 
Artificial Intelligence, etc.
Today, Big data/Artificial Intelligence is about deriving math models 

(insights) from huge data bases
Being able to observe and learn models leads to intelligent behaviour
• IBM Watson
• AlphaGo

Training current RIs staff and user communities: "Artificial Intelligence applied to environmental monitoring", lecce, 03.06.2025



33

Deep Learning
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Self learning example

Learning to walk
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Learning from data

Training current RIs staff and user communities: "Artificial Intelligence applied to environmental monitoring", lecce, 03.06.2025



36

In 1997
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Alpha GO

3000 years old game
Simple board
Before 2016 it was considered to be impossible to model
Many (many) more combinations compared to chess
It was said:
• ”the most elegant game that humans have ever invented”;
• ”simple rules that give rise to endless complexity”;
• ”more possible Go positions than there are atoms in the universe”

Mostly based on intuition
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In 2016
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It gets better

In 2018 AlphaGo-Zero
A new version based on Deep Learning techniques

Training current RIs staff and user communities: "Artificial Intelligence applied to environmental monitoring", lecce, 03.06.2025



40

At the beginning
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After 3 days
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After 21 days
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After 40 days
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The old vs the new school

CYC vs Watson
Two (very) different approaches
CYC was “embedding” knowledge
Watson is able to “learn” from huge amount of data
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CYC
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Watson
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Jeopardy

IBM Watson vs. Ken Jennings & Brad Rutter
📅 Date: February 14–16, 2011
📍 Show: Jeopardy! (special three-day exhibition match)
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Watson at work
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Watson at work
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Watson at work
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What is Artificial Intelligence (AI)?

Many Interpretations
Artificial General Intelligence (aka. Strong AI or Full AI)
• General intelligent actions
• Discerning problems
• Acting as humans would
• … up to self-consciousness

Restricted AI (aka. Weak or Applied AI or Narrow AI)
• Implementing intelligence in specific applications or problem solving tasks
• No full cognitive abilities
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What Is Artificial Intelligence (AI)?

Mimics human intelligence
Applications: speech recognition, robotics, decision-making
Types: Narrow, General, Superintelligence
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What Is Machine Learning (ML)?

Subset of AI
Learns patterns from data
Example: teaching a machine to fish
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What Is Deep Learning (DL)?

 Subset of ML
 Uses neural networks with many layers
 Works best with large datasets
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The Relationship: AI > ML > DL

 Hierarchical structure
 DL is part of ML, which is part of AI
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Key Differences Between AI, ML, and DL

 Scope
 Data needs
 Algorithm type
 Hardware requirements
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Real-World Applications of AI

 Healthcare: diagnosis, drug discovery
 Finance: fraud detection
 Retail: recommendations, chatbots
 Manufacturing: predictive maintenance
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Deep Learning in Action

 Self-driving cars
 Face recognition
 Chatbots like ChatGPT
 Image generation (e.g., DALL·E)
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Myths and Misconceptions

 AI is not conscious
 DL isn't always the best option
 Data is key
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Challenges and Considerations

 Data quality and bias
 Explainability
 Ethics and responsible AI
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Future Trends

 Generative AI
 AI for everyone (low-code/no-code)
 Autonomous systems and AGI
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What is an AI Agent ?
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What is an AI Agent ?
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Summary and Takeaways

 AI, ML, DL defined and compared
 How they relate
 Real-world impact
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