
Ann Nowé

Een visie op het AI landschap

Ann Nowé 

AI lab 
Vrije Universiteit Brussel

ai.vub.ac.be
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“ We propose that a 2 month, 10 man study of artificial intelligence be carried 
out during the summer of 1956 at Dartmouth College in Hanover, New 
Hampshire. 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. An attempt 
will be made to find how to make machines use language, form abstractions and 
concepts, solve kinds of problems now reserved for humans, and improve 
themselves. We think that a significant advance can be made in one or more of 
these problems if a carefully selected group of scientists work on it together for a 
summer.”

IJCAI 1956

The birth of AI
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• Knowledge representation languages should have precise syntax and 
semantics.

• You must know exactly what an expression means in terms of objects in 
the real world.
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Sub-symbolic approach 
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Ant algorithms
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1988 AAAI Symposium on Parallel Models of Intelligence
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Symbolic
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Statistical Hybrid AI

Brief history of AI: the different movements
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From data to big data

and cyber-physical systems
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Self-driving cars

80s 90s

today
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Subfields of Machine Learning
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Reinforcement Learning
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Braess paradox

Multi-agent Systemen en speltheorie
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AI slimmer dan de mens?
In Game Two, the Google machine made a 
move that no human ever would. And it was 

beautiful. As the world looked on, the move so 
perfectly demonstrated the enormously 

powerful and rather mysterious talents of 
modern artificial intelligence.

But in Game Four, the human made a move that no machine would 
ever expect. And it was beautiful too. Indeed, it was just as beautiful as 
the move from the Google machine---no less and no more. It showed 

that although machines are now capable of moments of genius, 
humans have hardly lost the ability to generate their own transcendent 
moments. And it seems that in the years to come, as we humans work 

with these machines, our genius will only grow in tandem with our 
creation.
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AI & kunst
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AI : the good, the bad and the ugly
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https://datanews.knack.be/nieuws/innovatie/ruimtevaart/kennis-over-ons-heelal-groeit-sneller-dan-ooit-met-dank-aan-ai/
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Cyberlegs

Each actuated joint is equipped with a custom designed
controller board. The boards communicate in real-time
over a 2-wire Flex Ray network with the central
processing unit (sbRio).

Advantages for therapist
• Regular, longer training sessions 

and more rapid progress
• Physical strain on therapists is 

relieved 
• The number of therapists per 

patient is reduced
• The therapist can automatically 

monitor the patient’s rehabilitation 
progress

• Physiological gait patterns can be 
monitored, controlled and adapted

Aknowledgement

Extra information

Innovations

A 200 W BLDC motor, gearing and a linear spring are integrated an a slim
and lightweight exoskeleton leg structure. The mechanical stiffness of the
joint can automatically be tuned by a servo motor to match the specific
needs at each joint for the person wearing the exoskeleton. Torques up to
58 Nm and rotational velocities up to 33 rpm can be generated.

ALTACRO is one of the first to include ankle assistance
in a rehabilitation exoskeleton.

In normal walking, the highest muscle torques are
measured during the ankle extension at push-off.

www.brubotics.eu

www.altacro.vub.ac.be
For any questions, please contact BruBotics: info@brubotics.eu

The following VUB Brubotics labs have worked on the 
project
• Robotics Lab R&MM
• Biomechanics Lab MFYS
• Rehabilitation Lab RERE

• The project has the support of the “To Walk Again 
Foundation”

• The project was finalist for the Altran Foundation 
Innovation Award 2005

Ankle actuation can provide power, but also ensure the 
right foot clearance and prevent drop.

The actuators with tunable compliance at the hip,
knee and ankle are based on the MACCEPA
principle.

ALTACRO / GAIT REHABILITATION ROBOT
Design of the gait rehabilitation robot Altacro
A powered exoskeleton using compliant actuation
Brank Brackx, Victor  Grosu, Laura De Rijcke, Carlos Rodriguez Guerrero,
Ronald Van Ham, Michaël Van Damme, Bram Vanderborght, Dirk Lefeber
R&MM, MFYS, RERE RESEARCH GROUPS
Vrije Universiteit Brussel

For patients suffering from 
gait disorders, e.g. 
• spinal cord injury, 

• cerebrovascular accident,

• multiple sclerosis. 

BruBotics 2016

Improving quality of life 
through Human-Centered Robotics

All sensor signals from the robot (position, forces, etc…) are processed
locally at each joint. The board has an integrated motor driver and can run
fast feedback control loops basedon the local sensors.

We believe robotics
has the power to unlock a human's full potential
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The bad
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The uggly
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Gaat het algoritme in de fout?
Is het algoritme fair?

Karima Makhlouf, Sami Zhioua, and Catuscia Palamidessi. 2021. 
On the Applicability of Machine Learning Fairness Notions. 
SIGKDD Explor. Newsl. 23, 1 (June 2021), 14–23. 
https://doi.org/10.1145/3468507.3468511
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Kan een algoritme (model) fair zijn?

FP = (p /1-p) (1-PPV/PPV) (1-FN)
Vals negatief

Moet klein zijn

Vals negatief
Moet klein zijn

Positive predictive value
Moet dicht tegen 1 zijn

A priori
probabilty

FP1 = (p1 /1-p1) (1-PPV1/PPV1) (1-FN1) FP2 = (p2 /1-p2) (1-PPV2/PPV2) (1-FN2)

Groep 1 Groep 2

Model is fair als
FP1 = FP2
FN1 = FN2

PPV1 = PPV2

Impliceert
p1 = p2
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Explainable & Accountable AI

General Data Protection Regulation 
GDPR

Article 22 :

All AI that has impact on human lives, will need to be explainable and accountable, 

the interpretability of machine learning based models will be key for the usage of these models. 
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Black box vs white box

Black box model
Often very performant

But can not explain itself

White box
Interpretable model
Transparent model

Robust model
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The uggly

Prof. Cynthia Rudin
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Artificial Intelligence versus consciousness

Yuval Noah Harari, Antwerpen, 27/1/2020
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I, robot versus Interstellar 
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Vlaams AI-onderzoeksprogramma
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AI experience center


