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Course overview



Classification criterion

• Project at VSB (30 %)

• Midterm Exam at VSB (20 %)

• Final Exam at EFREI (50 %)
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Requirements and expected knowledge

• Hands-on experience with Python

• Basic mathematical elements (numbers, vectors, matrices)

• Basic mathematical operations (sum, multiplication, division)
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Topics overview

• Exploration analysis (Numpy, Pandas and visualization of the data)

• Supervised Learning (k-NN, Linear regression)

• Unsupervised Learning (k-Means, Hierarchical clustering)
• Project launch and midterm exam one week after k-Means lecture

• Evaluation and training of the model (Metrics, overfitting, underfitting)

• Cross-Validation (k-fold cross-validation, model selection and
performance estimation)
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Introduction



Introduction

• What is a Machine Learning?

• What is an Artificial Intelligence?

• Can you name any real-world examples of ML/AI that you use?
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Introduction

Machine Learning:
• Processes data from different
sources.

• Predicts events based on
models, looks for connections,
sets probabilities for different
events.

Artificial Intelligence:
• Based on the output of machine
learning, it defines the actions
to be performed.

• Mimics human behavior.
• Modifies its behavior based on
the history of the effects of past
actions evaluated by machine
learning.
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https://www.deepl.com/


Introduction
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https://www.whichfaceisreal.com/index.php


Introduction
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https://vimeo.com/192179726


Introduction
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https://www.youtube.com/watch?v=Lu56xVlZ40M


Introduction
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https://www.youtube.com/watch?v=UZHTNBMAfAA
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Introduction to Machine Learning
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Introduction to Machine Learning
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What is Machine Learning?

• Machine Learning is a field of study that gives computers the ability to
learn without being explicitly programmed.

• It is broadly categorized into three types:
• Supervised Learning
• Unsupervised Learning
• Reinforcement Learning
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Supervised Learning

• In supervised learning, the model is trained on labeled data.
• Labeled Data: Each input comes with a corresponding output.
• Goal: To learn a mapping function from inputs to outputs.
• Applications include:

• Classification (e.g., spam detection, image recognition)
• Regression (e.g., predicting housing prices)
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Classification vs Regression

• Classification: Predicts a discrete label (e.g., email is spam or not
spam).

• Regression: Predicts a continuous output (e.g., predicting house
prices).

Example
Classification: Is this email spam or not?
Regression: What will the stock price be tomorrow?

17



Classification
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Regression
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Unsupervised Learning

• In unsupervised learning, the model is given unlabeled data.
• The goal is to find hidden patterns or structures in the data.
• Applications include:

• Clustering (e.g., customer segmentation)
• Dimensionality Reduction (e.g., Principal Component Analysis)
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Clustering Example

Clustering
Clustering: Grouping similar data points together based on some criteria.

Example
Customer segmentation in marketing, grouping customers based on
purchasing behavior.
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Clustering
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Supervised vs Unsupervised Learning

Supervised Learning Unsupervised Learning
Labeled Data Unlabeled Data

Output is known during training No explicit output during training
Prediction-focused Pattern discovery-focused

e.g., Classification, Regression e.g., Clustering
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Reinforcement Learning



Reinforcement Learning

• A bit special discipline of ML
• In reinforcement learning, the model learns by interacting with an
environment.

• Agent: The learner or decision maker.
• Environment: The context in which the agent operates.
• The agent takes actions, observes rewards, and adjusts its strategy to
maximize the cumulative reward.
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Reinforcement Learning
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https://www.youtube.com/watch?v=Dw3BZ6O_8LY


Reinforcement Learning Components

• State (s): The current situation of the agent.
• Action (a): The move or decision made by the agent.
• Reward (r): Feedback from the environment, a numerical value that
the agent aims to maximize.

• Policy: A strategy that defines the actions the agent will take at any
state.

• Goal: Maximize the cumulative reward (also called return).
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Reinforcement Learning
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Reinforcement Learning
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Reinforcement Learning Example

Example
A robot learns to navigate a maze:

• State: Current location in the maze.
• Action: Move left, right, up, or down.
• Reward: +1 for reaching the goal, -1 for hitting a wall.
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Advanced Topics in Machine
Learning



Time Series Forecasting

• Predicting future values based on previously observed time-series
data.

• Applications: Stock market prediction, weather forecasting, demand
forecasting.

• Popular Algorithms: ARIMA, Exponential Smoothing, LSTMs (Recurrent
Neural Networks).

30



Time Series Forecasting
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Anomaly Detection

• Identifying rare items or events that differ significantly from the
majority of the data.

• Applications: Fraud detection, network security, fault detection in
machinery.

• Popular Algorithms: Isolation Forests, One-Class SVM, Autoencoders.
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Anomaly Detection
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Recommender Systems

• Suggesting relevant items (products, content, services) to users based
on their preferences and behavior.

• Applications: E-commerce (Amazon), movie/music recommendations
(Netflix, Spotify).

• Popular Approaches: Collaborative Filtering, Content-Based Filtering,
Matrix Factorization, Neural Collaborative Filtering.
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Recommender Systems
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Natural Language Processing (NLP)

• Analyzing, understanding, and generating human language using
machine learning techniques.

• Applications: Chatbots, language translation, sentiment analysis.
• Popular Models: Transformers (BERT, GPT), RNNs, Word2Vec.
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Natural Language Processing (NLP)
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Computer Vision

• Enabling machines to interpret and make decisions based on visual
data.

• Applications: Facial recognition, object detection, medical image
analysis.

• Popular Models: Convolutional Neural Networks (CNNs), YOLO, ResNet.
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Computer Vision
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Questions


