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Objective

Introduction to Machine Learning
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Hands on: Examples in Python with Scikit-learn 



About me
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Control and Automation Engineering - UFSC

PhD student in Mechanical and Aeronautical Engineering - ITA

AceleraDev Python Women - Codenation

Backend Engineer - Loadsmart



Machine Learning?

"It is the practice of using algorithms 
to parse data, learn from it, 

and then make a determination or 
prediction about something in the 

world" - Nvidia
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Machine Learning?
Applications
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Medical Diagnosis

Image Recognition

Speech Recognition

Traffic Prediction

Autonomous DrivingStock Market Trading

Fraud Detection Search Engine

Recommender Systems

Face Recognition Spam Detection

Weather Forecasting



Machine Learning?
Applications
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Machine Learning?
Important concepts

Data preprocessing

Feature Selection/Extraction
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Model Selection

Hyperparameters Tuning

Model Evaluation

Performance Metrics

Cross-validation



Machine Learning?
Overfitting vs Underfitting
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Machine Learning?
Overfitting vs Underfitting
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Overfitting

y

x

Underfitting
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Good balance



Types of Machine Learning
Learning strategies 
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Machine 
Learning

Supervised 
Learning

Unsupervised 
Learning



Types of Machine Learning
Learning strategies 
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Supervised 
Learning

Unsupervised 
Learning

Machine 
Learning

Labeled Data



Types of Machine Learning
Learning strategies 
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Supervised 
Learning

Unsupervised 
Learning

Machine 
Learning

Price

Distance



Types of Machine Learning
Learning strategies 
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Supervised 
Learning

Unsupervised 
Learning

Machine 
Learning

Unlabeled Data



Types of Machine Learning
Learning strategies 
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Supervised 
Learning

Unsupervised 
Learning

Machine 
Learning



Types of Machine Learning
Learning strategies 
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Supervised 
Learning

Unsupervised 
Learning

Machine 
Learning

Semi 
Supervised

Learning

Reinforcement
Learning



Supervised Learning

Types of Machine Learning
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Supervised 
Learning

Unsupervised 
Learning

Machine 
Learning



Types of Machine Learning
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Supervised 
Learning

Machine 
Learning

Classification

Regression

Supervised 
Learning

Supervised Learning

Problem Types

WarmCold

30°C



Types of Machine Learning
Supervised Learning

Algorithms
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Supervised 
Learning

Machine 
Learning

Classification

Regression

k-Nearest Neighbors

 Support Vector Machine

Decision Trees

Random Forests

Logistic Regression

Linear Regression

Neural Networks

Supervised 
Learning



Types of Machine Learning
Learning strategies 
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Supervised 
Learning

Unsupervised 
Learning

Machine 
Learning



Types of Machine Learning
Unsupervised Learning 
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Supervised 
Learning

Unsupervised 
Learning

Machine 
Learning



Types of Machine Learning
Unsupervised Learning

Problem Types
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Unsupervised 
LearningSemi 

Supervised
Learning

Machine 
Learning

Clustering

Anomaly 
detection

Dimensionality 
reduction



Types of Machine Learning
Unsupervised Learning 

Algorithms
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Unsupervised 
LearningSemi 

Supervised
Learning

Machine 
Learning

Clustering

Dimensionality 
reduction

K-Means

K-Medoids

DBSCAN

Hierarchical Cluster Analysis

Principal Component Analysis

One-class SVM

Isolation Forest

Anomaly 
detection



Hands On
Scikit-learn Library
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Scikit-learn Library

Model fitting

Data preprocessing

Model selection 

Model evaluation

24

Open source machine learning library in Python

Supports supervised and unsupervised learning

Provides tools for:



Supervised Learning Example
k-Nearest Neighbors Classification
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Supervised Learning Example
k-Nearest Neighbors Classification
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k = 1           Classified as



Supervised Learning Example
k-Nearest Neighbors Classification

27

k = 3         Classified as



Supervised Learning Example
k-Nearest Neighbors Classification
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k = 5         Classified as



Supervised Learning Example
k-Nearest Neighbors Classification
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k = 5         Classified as

k = 1           Classified as

k = 3         Classified as



Supervised Learning Example
k-Nearest Neighbors Classification
Iris Dataset
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Supervised Learning Example
k-Nearest Neighbors Classification
Iris Dataset
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Supervised Learning Example
k-Nearest Neighbors Classification
Iris Dataset

32



Supervised Learning Example
k-Nearest Neighbors Classification
Iris Dataset
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Supervised Learning Example
k-Nearest Neighbors Classification
Iris Dataset
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Supervised Learning Example
k-Nearest Neighbors Classification
Iris Dataset
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= 12

= 17

= 16



Supervised Learning Example
k-Nearest Neighbors Classification
Iris Dataset
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Supervised Learning Example
k-Nearest Neighbors Classification
Iris Dataset
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Supervised Learning Example
k-Nearest Neighbors Classification
Iris Dataset
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Unsupervised Learning Example
k-Means Clustering
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Unsupervised Learning Example
k-Means Clustering
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K = 2 (2 clusters)



Unsupervised Learning Example
K-Means Clustering
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K = 2 (2 clusters)

1. Randomly pick K centroids from the sample 
points as initial cluster centers



Unsupervised Learning Example
K-Means Clustering
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K = 2 (2 clusters)

2. Assign each sample to the nearest centroid



Unsupervised Learning Example
K-Means Clustering
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K = 2 (2 clusters)

3. Move the centroids to the center of the samples 
that were assigned to it



Unsupervised Learning Example
K-Means Clustering
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K = 2 (2 clusters)

4. Repeat steps 2 and 3 until the cluster assignments do not change or a 
user-defined tolerance or maximum number of iterations is reached



Unsupervised Learning Example
K-Means Clustering
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Unsupervised Learning Example
K-Means Clustering
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Unsupervised Learning Example
K-Means Clustering
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Unsupervised Learning Example
K-Means Clustering
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Unsupervised Learning Example
K-Means Clustering
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Unsupervised Learning Example
K-Means Clustering
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Final Remarks

A machine learning model 
is only as good as the data it is fed. 
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Thank you!

We are hiring!


