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AI, Machine Learning, Deep Learning
Definities

Slecht gedefinieerd, alles gerelateerd 
aan niet-menselijke intelligentie

Zelflerende algoritmes: leren van data 
zonder menselijke interventies. 
Er bestaan veel verschillende soorten 
machine learning modellen

Machine learning model is een diep 
kunstmatig neuraal netwerk
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Onderdeel van 
‘Transformer’ 
neuraal netwerk

ChatGPT
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Data in, Data uit
Zelflerende Algoritmes

Table / Database /
Excel sheet

DATA
Text /  Publications Sensor Data

   

Images

Zelflerend algoritme

Web Linked Data

Classificatie

Detectie

Segmentatie

Generatie

8

0!
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Types of (Machine) Learning

REINFORCEMENT/
EVOLUTIONARY

LEARNING

No teacher, no feedback

Useful for clustering and data exploration
Teacher gives direct, concrete feedback

Often used, needs labelled data. Useful 

for classification, regression, 

segmentation, detection, …

SUPERVISED
LEARNING

UNSUPERVISED
LEARNING

dog cat

No teacher, delayed/unspecific feedback

Often used for optimization and generation

interaction

reward
punishment
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Complex neural networks have 
over 1 BILLION weights!

Not interpretable anymore

Explainable AI (XAI) to the Rescue
Deep Neural Networks become black boxes

An explanation is a presentation of the
reasoning of a machine learning model 
in human-understandable terms.

Source: Nauta et al. "From anecdotal evidence to quantitative evaluation methods: A systematic 
review on evaluating explainable AI." ACM Computing Surveys 55.13s (2023): 1-42.
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Explainable Artificial Intelligence (XAI)

Justify Control
Justify
Justifications for a certain outcome: 
getting insight into the underlying 
reasoning of a decision.

Control
Understanding the system’s 
behavior to identify previously 
unknown flaws.
Is the model right for the right 
reasons (no bias/discrimination)?

 

GDPR (Algemene verordening 
gegevensbescherming): Elke betrokkene dient 
dan ook het recht te hebben, te weten en te worden 
meegedeeld […] welke logica er ten grondslag 
ligt aan een eventuele automatische verwerking 
van de persoonsgegevens”, Regulation (EU) 
2016/679.

Discover ImproveDiscover
Machine learning algorithms already 
outperform humans on many tasks, such 
as playing the game of Go [1] and 
identifying cervical precancer [2]. Thus, 
explainable models can provide us with 
new knowledge. 

Improve
Using the explanations of the 
systems, users can make the 
system smarter. 
Human-in-the-loop development: 
ongoing iteration and 
improvement between human and 
machine. 

[1] D. Silver et al., Mastering the game of go with deep neural networks and tree search," nature, vol. 529, no. 7587, p. 484, 2016.
[2] L. Hu et al., An observational study of deep learning and automated evaluation of cervical imagesfor cancer screening," JNCI: Journal of 
the National Cancer Institute, 2019.

Adapted from : Adadi, & Berrada (2018). Peeking inside the black-box: a survey 
on explainable artificial intelligence (XAI). IEEE access, 6, 52138-52160.
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No fracture

Fracture

Fractuurdetectie

Source: Nauta et al., “Interpreting and Correcting Medical Image Classification with PIP-Net”, XI-ML workshop @ ECAI, 2023

Verborgen shortcut in de data: 
dit type röntgenfoto wordt alleen gemaakt 
van immobiele patiënten op de spoedeisende 
hulp! Het AI-model zal dus bijna altijd goed 
gokken dat er een breuk op zo'n foto aanwezig 
is.

AI leert altijd de makkelijkste route om van 
A naar B te komen!

XAI reveals Shortcut Learning
Wat heeft het AI model geleerd?
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With part-prototype learning

Few Learned Part-Prototypes

No fracture

Fracture
+ 6

+ 3

+ 1

+ 2
0

6

+ 5

Fracture detection

116

Source: Nauta et al., “Interpreting and Correcting Medical Image Classification with PIP-Net”, XI-ML workshop @ ECAI, 2023
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With in-model interpretability

→ let the user check and 
adapt the prediction model

Source: Conclusion of PhD thesis Meike Nauta, “Explainable AI and Interpretable Computer Vision: From Oversight to Insight” (2023)
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AI voor innovatie & vooruitgang

• Object- of defectherkenning in foto’s
• Structuur geven in ongestructureerde documenten: 

automatisch classificeren of doorzoeken van documenten, e-mails, …
• Datagedreven decision making
• Predictive maintenance
• Procesoptimalisatie voor efficiëntere routes, opslag of voorraadbeheer
• Genereren van potentieel nieuwe producten: medicijnen, onderdelen, ingrediënten, …
•  …

Wees bewust van 
risico’s op shortcut 
learning, biases, 
privacy en andere 
beperkingen

Inzichtelijk, 
aanpasbaar, open
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