
DEEL 2

MACHINE LEARNING



Machine learning is a subset of AI, which uses
algorithms that learn from data to make
predictions. These predictions can be generated
through supervised learning, where algorithms
learn patterns from existing data, or unsupervised
learning, where they discover general patterns in
data.









Artificiële Intelligentie

https://www.kensukekoike.com
/



Is this a Dog?



Is this a Dog?
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“Predicting the price of a house based on house criteria”
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“Who will Buy a Life Insurance?”







CLASSIFICATION

GOAL
PREDICTING THE 
CORRECT LABEL 

USE CASES

Customer Segmentation Fraud Detection

Spam Filtering Medical Diagnosis



“Who Will Develop Diabetes?”

















CLUSTERING

GOAL
DIVIDING YOUR 

DATASET IN 
LOGICAL GROUPS

USE CASES

Customer Segmentation
Clustering patients with 
similar symptoms and 

medical histories 

Clustering transaction to 
flag transactions that 

don’t fit into any existing 
cluster as potential fraud.



Input: K = the expected number of clusters
Output: exactly K clusters

K-means clustering



A dendrogram is a tree-like 
structure that explains the 
relationship between all the 
data points in the system.

[Hierarchical Clustering Explained]

Hierarchical clustering

https://towardsdatascience.com/hierarchical-clustering-explained-e59b13846da8
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Hierarchical clustering

[Hierarchical Clustering Explained]

https://towardsdatascience.com/hierarchical-clustering-explained-e59b13846da8




Recommendation systems 
typically help customers to 
buy the most suitable 
product for them.

Based on “Associations”

[Brief on Recommender Systems]

Recommendation Systems

https://towardsdatascience.com/brief-on-recommender-systems-b86a1068a4dd


[Brief on Recommender Systems]

Recommendation Systems

https://towardsdatascience.com/brief-on-recommender-systems-b86a1068a4dd


Recommendation Systems

[Association Rules]

https://www.kdnuggets.com/2016/04/association-rules-apriori-algorithm-tutorial.html


[Brief on Recommender Systems]

Recommender Systems: Netflix

https://towardsdatascience.com/brief-on-recommender-systems-b86a1068a4dd






Reinforcement Learning



Reinforcement Learning

A machine learning training 
method based on rewarding 
desired behaviors and 
punishing undesired ones. 
In general, a reinforcement 
learning agent -- the entity 
being trained -- is able to 
perceive and interpret its 
environment, take actions 
and learn through trial and 
error.



Source: Youtube

https://www.youtube.com/watch?v=8fICnUvIw6g






Ensemble Models



Technique 1: Bagging

[Ensemble Learning, IBM]

https://www.ibm.com/think/topics/ensemble-learning


Technique 2: Stacking

[Ensemble Learning, IBM]

https://www.ibm.com/think/topics/ensemble-learning


Technique 3: Boosting

[Ensemble Learning, IBM]

https://www.ibm.com/think/topics/ensemble-learning


Popular Ensemble Le arning Algorithms

• eXtreme Gradient Boosting (XGBoost)
• ADA Boost
• Random Forests



Example Model: Random Forests





DEEL 3

DEEP LEARNING





Basis model voor Deep Learning:
Neuraal Netwerk



Biology



Biology

Math & Statistics



ANN: Artificial Neural Network



ANN: Artificial Neural Network
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Example: Diabetes Prediction







Source: https://www.youtube.com/watch?v=CXOGvCMLrkA 

https://www.youtube.com/watch?v=CXOGvCMLrkA






DEMO



OEFENING : Train je eigen Deep Learning model

• Groepjes van 4

• Train het model om volgende 
bewegingen te herkennen:

• Zwaaien
• Drinken
• Boksen

• Na het trainen probeer je 
modellen van andere groepen uit



DEEL 4

AI MODEL QUALITY





Husky vs Wolf



Husky vs Wolf
x



Husky vs Wolf
x



Husky vs Wolf

No Snow = Husky Snow = Wolf Snow = Wolf No Snow = Wolf



General Testing Approach



Accuracy: Classification



Accuracy: Classification

ROC:  Receiver-operating characteristic
AUC: Area Under Curve 



Example: Diabetes Prediction



Logistic Regression Decision tree  - 3 levels Decision tree   - 6 levels



Acc = 76% Acc = 76% Acc = 85%

Logistic Regression Decision tree  - 3 levels Decision tree   - 6 levels





We add one more model: A “Full-Blown” Decision Tree









Validation?



Trainingsdata Testdata



What is AI? Machine 
Learning

Supervised

Unsupervised

Deep 
Learning

AI Quality

Neural 
Networks

LLM
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