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BUSINESS BUSINESS + ACADEMIC ACADEMIC

DAY 1 DAY 2 DAY 3

PROGRAM

PARTNERS

SPEAKERS
BOOST YOUR BUSINESS WITH 
ARTIFICIAL INTELLIGENCE AND 

MACHINE LEARNING!   



This is the program book of the 31st edition of the annual Benelux Conference on Artificial Intelligence 
(BNAIC 2019) and of the 28th Belgian Dutch Conference on Machine Learning (Benelearn 2019). These 
conferences were jointly organized by the Vrije Universiteit Brussel and the Université Libre de Bruxelles, 
under the auspices of the Benelux Association for Artificial Intelligence (BNVKI) and the Dutch Research 
School for Information and Knowledge Systems (SIKS), in collaboration with Brewery of Ideas under the 
name “AI Synergies”. 

Held yearly, the objective of these conferences is to promote and disseminate recent research 
developments in Artificial Intelligence in the Benelux. For the first time, we have combined these two 
conferences with a whole-day business track (on the 6th of November 2019) and an ‘Art-AI’ evening 
(also the 6th of November 2019) into an overarching event, with the goal of further expanding the reach 
and impact of the two conferences and to allow people from industry to get in touch with the academics 
and learn about their work. 

For the scientific part, we welcomed four types of contributions, namely A) regular papers, B) compressed 
contributions, C) demonstration abstracts, and D) thesis abstracts. We received 127 submissions, out of 
which 115 were selected for the conference and 18 were selected for inclusion (after a second round 
of reviewing) in the post-proceedings, to be published in the Springer CCIS series. In addition to the 
regular research presentations, short (walking) pitches and demonstrations, we were happy to include 
several other elements in the program of BNAIC 2019, among which keynote presentations by Ana 
Paia (Instituto Superior Técnico, University of Lisbon, Portugal), Marie-Christine Rousset (University of 
Grenoble Alpes, France) and Jeremy Pitt (Imperial College London, UK) , a special FACts (FACulty 
focusing on the FACts of AI) session with presentations by Holger Hoos (Universiteit Leiden),  Silja 
Renooij (Universiteit Utrecht) and Dirk Heylen (Universiteit Twente). Furthermore, a new experiment is 
launched this year: we replaced the classical poster sessions by Research Pitch Walks, in which a group 
of interested listeners follows a thematic tour, visiting a selection of posters. These walks are guided by 
a session chair who ensures a fair amount of time is spent on each poster, providing time for 5-minute 
pitches followed by questions, thereby increasing exposure and interest in the posters.

To conclude, we want to express our gratitude to everyone who made this conference possible: in addition 
to all invited speakers mentioned above, many thanks to Brewery of Ideas, iCity and all organizing and 
program committee members for their hard work to guarantee the high quality of this conference, both 
before and during the conference. Moreover, we wish to thank all student volunteers, administrative and 
secretarial assistants, and of course all the academic as well as business sponsors. We also gratefully 
acknowledge the help from the BNVKI and from previous organizers. And last, but certainly not least, we 
cordially thank all the authors who made important contributions to the conference. Without their efforts, 
this conference could not have taken place.
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HALLE VITRÉE LEVEL 0
INDUSTRY SESSIONS

GAMAY ROOM LEVEL +1
ICITY.BRUSSELS & TEAM-UP PROJECTS

NextGen AI enabled Contact Center Virtualization and 
Harmonization
Reiner Bruns - Cognitive Affairs

TICKLE: A Playful Mobile Digital Environment to Raise 
Learning Engagement
Jan Maushagen - VUB

How to define the right AI innovation trials? 
Ferdinand Casier – Agoria

How to start your AI project
Philippe Van Impe - DigitYser

A Big Data Platform for Mobility Data
Tias Guns - VUB & Giovanni Buroni - ULB

Liability and Risk: Why Explanability & Ethical AI Should 
Matter to Industry
Rachel Alexander - Omina Technologies

Using machine learning in the quest for understanding 
oligogenic diseases
Sofia Papadimitriou - ULB

Embedding trust in AI by design to deliver AI insights
Patrice Latinne - EY Belgium

Towards the next generation of smart and visual multimodal 
sensor networks
Feras Almasri - ULB

How AI can help your company develop
Nathan Bijnens – Microsoft

EB CHARGING OPTIMISER: Optimising charging schedules of 
Electric Vehicles through Reinforcement Learning
Romain Hollanders - Energis & Arno Moonens – VUB

Fear of missing out? Studying AI in Flanders 
Johan Loeckx – Artificial Intelligence Lab (VUB)

Driving Collective Data Governance through Smart 
Engagement Platforms 
Pieter De Leenheer & Vicky Froyen – Collibra

The future of intelligent automation
Arnout De Vis – RoboRana NV

Crowd forecasting based on LSTM neural networks
Utkarsh Singh – ULB

The required steps to successful industrialization of machine 
learning models
Jan van der Vegt - Cubonacci

Preference learning for sustainable freight transport 
planning
Canoy Rocslides - VUB, Data Analytics Team

SmartCampus: a new Integrated Platform to boost innovation 
in Smart Data Insights
Claudio Truzzi - ULB

INTiMALS - INTelligent Modernisation Assistance for Legacy 
Software 
Celine Deknop – UCLouvain

Demystifying the current state of AI 
Deevid De Meyer - Brainjar

MutaFrame: Identifying molecular causes of human diseases 
Wim Vranken - VUB

How can we use AI to extract metadata properties
Bas Roelenga - Target Holding

An AI and deep learning use case: Identifying populations 
more likely to have diseases like tuberculosis
Xavier Morelle - Savics

COFFEE BREAK

14:30 COFFEE BREAK

12:00 LUNCH & NETWORKING

CLOSING

MEMES, PAINTINGS AND AI (BOZAR)

DAY 1

WELCOME COFFEE & NETWORKING

keynote

PRACTICAL INFORMATION

DAY 1: BUSINESS

ROOMS

CONFERENCE

HALLE VITRÉE (MAIN ROOM) LEVEL 0

GAMAY ROOM LEVEL +1 & SYRAH ROOM LEVEL +1

PETITS SALONS LEVEL 0 & MEZZANINE LEVEL +1

HALLE AUX FÛTS LEVEL 0

MERLOT LEVEL +1

CONFERENCE

CONFERENCE

MEMES, PAINTINGS AND AI

CONFERENCE DINNER

Starts at 08:30 and ends at 17:00

Keynotes, Presentations, FACts Session (day 2), BNVKI Assembly (day 3), Prizes & Reception (day 3)

Presentations

Research Pitches (day 2 & 3)

Sponsor Village (day 1), Demo Sessions (day 2), Catering

KION meeting (day 3)

Starts at 08:00 and ends at 18:00

Starts at 08:00 and ends at 17:30

This program book contains very brief descriptions of the talks. 
The proceedings will be available from www.ai-synergies.eu/proceedings.

What happens when `an AI’ looks at art? Can it deal not only with the formal, pictorial 
characteristics of a painting but also with its meaning? What can we learn about creativity 
from a deep study of art as meaning making?

A conversation between Luc Tuymans, Luc Steels and an intervention by Mark Tuters.

Location: BOZAR, Rue Ravenstein 23, 1000 Brussels
Time: The doors and the bar open at 18:30, the event starts at 20:00 and lasts 1 hour.

Time: 19:30
Location: La Manufacture, Rue Notre-Dame du Sommeil 12, 1000 Brussels

DAY 2: BUSINESS + ACADEMIC

DAY 3: ACADEMIC

WIFI
aisynergies

PW: synergies19
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COFFEE BREAK

Opening 
Tom Lenaerts

COFFEE BREAK

CLOSING

CONFERENCE DINNER (La Manufacture)

LUNCH BREAK

WELCOME COFFEE & NETWORKING

DAY 2

Keynote 
Marie-Christine 

Rousset

FACts 
Session

Keynote 
Jeremy Pitt

10:30

09:00

Applied Machine Learning (chair: Yingqian Zhang) - Gamay room

09:00 - 10:30 Parallel Sessions

08:00 Welcome Coffee & Networking
08:30 - 09:00 Opening in Halle Vitrée

Deep Learning (chair: Joris Roels) - Halle Vitrée

Constraint Programming (chair: Tias Guns) - Syrah room

Applied Machine Learning (chair: Adrien Bibal) - Petits Salons

Théo Verhelst, Olivier Caelen, Jean-Christophe Dewitte, Bertrand Lebichot and Gianluca Bontempi
Understanding telecom customer churn with machine learning: from prediction to causal inference
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09:20

09:40

10:00

10:20

09:00

09:00

09:20

09:20

09:40

09:40

10:00

10:00

10:20

Siamak Mehrkanoon
Cross-Domain Neural-Kernel Networks

Anna Louise Latour, Behrouz Babaki and Siegfried Nijssen
Stochastic Constraint Propagation for Mining Probabilistic Networks

Mathias Van Herreweghe, Mathias Verbeke, Wannes Meert and Tom Jacobs
A Machine Learning-Based Approach for Predicting Tool Wear in Industrial Milling Processes

Pieter Delobelle and Bettina Berendt
Time to Take Emoji Seriously: They Vastly Improve Casual Conversational Models

Abel Díaz Berenguer, Meshia Cédric Oveneke, Mitchel Alioscha-Perez and Hichem Sahli
Paired supervised learning and unsupervised pretraining of CNN-architecture for violence detection in videos

Jose Oramas, Kaili Wang and Tinne Tuytelaars
Interpreting and Explaining Deep Models Visually

Alex Mattenet, Ian Davidson, Siegfried Nijssen and Pierre Schaus
Generic Constraint-based Block Modeling using Constraint Programming

Valentin Hamaide and François Glineur
Predictive maintenance of a rotating condenser inside a synchrocyclotron

Sinnu Susan Thomas, Jacopo Palandri, Mohsen Lakehal-Ayat, Punarjay Chakravarty, Friedrich Wolf-Monheim and Matthew Blaschko
Designing MacPherson Suspension Architectures using Bayesian Optimization

Paulo Roberto de Oliveira da Costa, Jason Rhuggenaath, Yingqian Zhang, Alp Akcay, Wan-Jui Lee and Uzay Kaymak
Data-driven Policy on Feasibility Determination for the Train Shunting Problem

Robin Manhaeve, Sebastijan Dumancic, Angelika Kimmig, Thomas Demeester and Luc De Raedt
DeepProbLog: Neural Probabilistic Logic Programming

Hélène Verhaeghe, Siegfried Nijssen, Gilles Pesant, Claude-Guy Quimper and Pierre Schaus
Learning Optimal Decision Trees using Constraint Programming

Lars Bokkers, Luca Ambrogioni and Umut Güçlü
Segmentation of Photovoltaic Panels in Aerial Photography using Group Equivariant FCNs

Jens de Hoog, Siegfried Mercelis and Peter Hellinckx
Improving Machine Learning-based Decision-Making through Inclusion of Data Quality

Alireza Gharahighehi and Celine Vens
News Topic Recommendation using an extended Bayesian Personalized Ranking

Pieter van den Ham, M. E. J. Raijmakers and B. Bredeweg
Analysing visitor flow using a Bluetooth positioning system

Gabrielle Ras, Luca Ambrogioni, Umut Guclu and Marcel van Gerven
Temporal Factorization of 3D Convolutional Kernels

Rocsildes Canoy and Tias Guns
Vehicle routing by learning from historical solutions (extended abstract)

Xianghui Xie, Laurens Meeus and Aleksandra Pizurica
Partial Convolution Based Multimodal Autoencoder for Art Investigation

Pierre Dagnely, Tom Tourwé and Elena Tsiporkova
Industrial Assets Performance Labelling Based on Numerically Encoded Event Logs

Nick Seeuws, Amir Hossein Ansari, Sabine Van Huffel and Gunnar Naulaers
Unsupervised Deep Feature Extraction for Neonatal Sleep Stage Classification
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10:30

09:00

13:30

Applications of Artificial Intelligence (chair: Arnoud Vissers) - Mezzanine

Applied ML & Machine Learning for Medicine (chair: Willem Waegeman) - Halle Vitrée

Demo Session - Halle aux Fûts

Business Speaker - Gamay room

Siamak Mehrkanoon
Deep shared representation learning for weather elements forecasting

Joris Roels and Yvan Saeys
Cost-efficient segmentation of electron microscopy images using active learning

Denis Steckelmacher, Hélène Plisnier and Ann Nowé
A Motorized Wheelchair that Learns to Make its Way through a Crowd

Jos Gheerardyn, CEO & co-founder at Yields.io
Machine learning and model risk

Mostafa Dehghani, Hosein Azarbonyad, Jaap Kamps and Maarten de Rijke
Learning to Transform, Combine, and Reason in Open-Domain Question Answering

Marijn van Wingerden, Jelle de Boer and Eric Postma
Predicting 120-day hospital readmission using medical administrative patient data

Willem Röpke, Roxana Radulescu, Kyriakos Efthymiadis and Ann Nowé
DuStt - a Speech-to-Text Engine for Dutch

Tom Vander Aa, Tom Ashby and Roel Wuyts
Virtual Screening on FPGA

Timothy Verstraeten, Ann Nowé and Jan Helsen
Failure Avoidance for Wind Turbines through Fleetwide Control

Tom Van Steenkiste, Dirk Deschrijver and Tom Dhaene
Interpretable ECG Beat Embedding using Disentangled Variational Auto-Encoders

Youri Coppens, Eugenio Bargiacchi and Ann Nowé
A Virtual Maze Game to Explain Reinforcement Learning

Cor Steging, Bart Verheij and Lambert Schomaker
The XAI paradox: Systems that perform well for the wrong reasons

Silvia Tulli, Agustin Ambrossio, Amro Najjar and Francisco Javier Rodriguez Lera
Great expectations \& aborted business initiatives: the paradox of social robot between research and industry

Maxim Lippeveld, Carly Knill, Emma Ladlow, Andrew Fuller, Louise J Michaelis, Yvan Saeys, Andrew Filby and Daniel Peralta
Classification of human white blood cells using machine learning for stain-free imaging flow cytometry

Pierre Carbonnelle, Bram Aerts, Marjolein Deryck, Joost Vennekens and Marc Denecker
An Interactive Consultant

Hamed Ayoobi, Ming Cao, Rineke Verbrugge and Bart Verheij
Handling Unforeseen Failures Using Argumentation-Based Learning

Mitchel Alioscha-Perez, Meshia Cédric Oveneke, Abel Díaz Berenguer, Cédric Bertrand and Hichem Sahli
End-to-end Anomaly Detection, Correction and Prediction of Missing Values in Historical Daily Temperature Timeseries

Tom Vander Aa, Imen Chakroun, Tom Ashby, Jaak Simm, Adam Arany, Yves Moreau, Thanh Le Van, Felipe Golib Dzib, Jörg Wegner, 
Vladimir Chupakhin, Hugo Ceulemans, Roel Wuyts and Wilfried Verachtert
SMURFF: a High-Performance Framework for Matrix Factorization Methods

Nina Zizakic, Izumi Ito, Laurens Meeus and Aleksandra Pizurica
Autoencoder-learned local image descriptor for image inpainting

Damian Kurpiewski, Michał Knapik and Wojtek Jamroga
On Domination and Control in Strategic Ability (Extended Abstract)

Marie-Christine Rousset
Reasoning on Data: Challenges and Applications

11:00 - 12:00 Keynote (Halle Vitrée)

12:00 - 13:00 Lunch Break
13:00 - 14:30 Parallel Sessions

10:30 - 11:00 Coffee Break

DAY 2

11:00

13:00

13:20

13:40

14:00

14:20

13:00

Habib-Ur-Rehman Khalid, Sofie Pollin, Thomas Gielen, Hans Cappelle, Miguel Glassee, Andre Bourdoux and Hichem Sahli
Gesture Recognition with an FMCW Radar
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Demo Session - Halle aux Fûts

AI For Health & Medicine (chair: Sofia Papadimitriou) - Halle Vitrée

FACts Session - Halle Vitrée

Denis Steckelmacher, Hélène Plisnier and Ann Nowé
A Motorized Wheelchair that Learns to Make its Way through a Crowd

Willem Röpke, Roxana Radulescu, Kyriakos Efthymiadis and Ann Nowé
DuStt - a Speech-to-Text Engine for Dutch

Tom Vander Aa, Tom Ashby and Roel Wuyts
Virtual Screening on FPGA

Jens Nevens, Paul Van Eecke and Katrien Beuls
Interactive Learning of Grounded Concepts

Jens Nevens, Paul Van Eecke and Katrien Beuls
Interactive Learning of Grounded Concepts

Sarah Itani, Fabian Lecron and Philippe Fortemps
Data Mining for ADHD & ASD prediction based on resting-state fMRI signals: A literature review

Emmeke Veltmeijer, Sezer Karaoglu and Theo Gevers
Integrating clinically-relevant features into skin lesion classification

Dirk Heylen
On multidisciplinary collaboration: the case of affective computing and social signal processing.

Jens Claes, Bart Bogaerts, Rocsildes Canoy, Emilio Gamba and Tias Guns
ZebraTutor: Explaining How to Solve Logic Grid Puzzles

Jens Claes, Bart Bogaerts, Rocsildes Canoy, Emilio Gamba and Tias Guns
ZebraTutor: Explaining How to Solve Logic Grid Puzzles

Selma Yilmazyildiz Kayaarma, Sherik Lehal and Hichem Sahli
Politeness Detection in Speech for Human-Computer Interaction

Selma Yilmazyildiz Kayaarma, Sherik Lehal and Hichem Sahli
Politeness Detection in Speech for Human-Computer Interaction

Youri Coppens, Eugenio Bargiacchi and Ann Nowé
A Virtual Maze Game to Explain Reinforcement Learning

Pierre Carbonnelle, Bram Aerts, Marjolein Deryck, Joost Vennekens and Marc Denecker
An Interactive Consultant

Habib-Ur-Rehman Khalid, Sofie Pollin, Thomas Gielen, Hans Cappelle, Miguel Glassee, Andre Bourdoux and Hichem Sahli
Gesture Recognition with an FMCW Radar

Pieter Libin, Nassim Versbraegen, Ana Abecasis, Perpetua Gomez, Tom Lenaerts and Ann Nowé
Towards a phylogenetic measure to quantify HIV incidence

Anne-Ruth José Meijer and Arnoud Visser
An unsupervised trained neural network model to predict visual cortex measurements

Holger Hoos
Talent, Diversity and Critical Mass - Challenges and Opportunities for AI in Europe

Silja Renooij
Explainable AI: explain what to whom?

Jessica Coto Palacio, Yailen Martínez Jiménez and Ann Nowé
Multi-Agent Reinforcement Learning Tool for Job Shop Scheduling Problems

Jessica Coto Palacio, Yailen Martínez Jiménez and Ann Nowé
Multi-Agent Reinforcement Learning Tool for Job Shop Scheduling Problems

15:00 - 16:00 Parallel Sessions

16:00 - 17:00 FACts Session

17:00 - 18:00 Keynote (Halle Vitrée)

14:30 - 15:00 Coffee Break

19:30 Conference Dinner (La Manufacture)
18:00 Closing

DAY 2

16:00

15:00

15:00

15:20

15:40

15:50

16:00

16:20

16:40

Jeremy Pitt
Democracy by Design: Basic Democracy and the Self-Organisation of Collective Governance
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08:00

08:30

13:00

14:30

17:30

11:00

10:00

15:00

16:00

10:30

12:00

HALLE VITRÉE 
LEVEL 0

GAMAY ROOM
LEVEL +1

SYRAH ROOM
LEVEL +1

PETITS SALONS 
LEVEL 0

MEZZANINE
LEVEL +1

Supervised and 
semi-supervised 

learning

Deep Learning 
& Reinforcement 

Learning

Data & Network 
Mining

Knowledge 
Representation 

& Hybrid AI

Supervised & 
Semi-Supervised 

Learning,  
Classification

Agents and  
Multi-Agent  

Systems

Explainability
Multi-Agent 

Systems
Best Student  

Papers

Generative & 
Creative AI

Deep Learning

Natural  
Language

Reinforcement 
Learning

Machine 
Learning for  

Bioinformatics 
& Life Science

COFFEE BREAK

COFFEE BREAK

CLOSING

LUNCH BREAK / KION meeting (Merlot room)

WELCOME COFFEE & NETWORKING

DAY 3

Keynote 
Ana Paiva

BNVKI 
Assembly

Prizes  
and  

Reception

Research Pitches

Research Pitches

Research Pitches

Research Pitches

Research Pitches

10:00

08:30

Supervised and semi-supervised learning (chair: Gilles Louppe) - Halle Vitrée

08:00 Welcome Coffee & Networking
08:30 - 10:00 Parallel Sessions

Guillaume Derval, Frédéric Docquier and Pierre Schaus
An aggregate learning approach for interpretable semi-supervised population prediction and disaggregation using ancillary data

Thomas Mortier, Marek Wydmuch, Krzysztof Dembczynski, Eyke Hüllermeier and Willem Waegeman
Set-Valued Prediction in Multi-Class Classification

Jonathan Peck, Bart Goossens and Yvan Saeys
Calibrated Multi-Probabilistic Prediction as a Defense against Adversarial Attacks

Mengzi Tang, Pérez-Fernández and De Baets
Machine learning methods for ordinal classification with additional relative information

Generative & Creative AI (chair: Rob Saunders) - Gamay room

Natural Language (chair: Gerasimos Spanakis) - Syrah room

Reinforcement Learning (chair: Frans Oliehoek) - Petits Salons

Frederik Calsius and Stylianos Asteriadis
Synthesizing Personality-Dependent BodyPostures Using Generative Adversarial Networks

Willem Röpke, Roxana Radulescu, Kyriakos Efthymiadis and Ann Nowé
Training a Speech-to-Text Model for Dutch on the Corpus Gesproken Nederlands

Denis Steckelmacher, Hélène Plisnier, Diederik M. Roijers and Ann Nowé
Sample-Efficient Model-Free Reinforcement Learning with Off-Policy Critics

David Winant, Joachim Schreurs and Johan Suykens
Latent space exploration using generative kernel PCA

Florian Kunneman, Thiago Castro Ferreira, Antal van Den Bosch and Emiel Krahmer
Question Similarity in Community Question Answering: A Systematic Exploration of Preprocessing Methods and Models

Oliver Roesler and Ann Nowé
Action Learning and Grounding in Simulated Human-Robot Interactions

Steven Homer
Maximum Entropy Bayesian Actor Critic

Thomas Winters
Modelling Mutually Interactive Fictional Character Conversational Agents

Wietse de Vries
Explaining lexical processing times with cognitively plausible computational models.

Reza Refaei Afshar, Yingqian Zhang, Murat Firat and Uzay Kaymak
A Reinforcement Learning Method to Select Ad Networks in Waterfall Strategy (Extended Abstract)

Pieter Libin, Timothy Verstraeten, Diederik Roijers, Wenjia Wang, Kristof Theys and Ann Nowé
Thompson sampling for m-top Exploration

Steven Homer
Learning Hierarchical Spectral Representations of Human Speech with the Information Dynamics of Thinking

Zoe Gerolemou and Johannes C. Scholtes
Target-Based Sentiment Analysis as a Sequence-Tagging Task

Hélène Plisnier, Denis Steckelmacher, Diederik M. Roijers and Ann Nowé
Transfer Reinforcement Learning across Environment Dynamics with Multiple Advisors

Arne Gevaert, Jonathan Peck and Yvan Saeys
Distillation of Deep Reinforcement Learning Models using Fuzzy Inference Systems

Catia Ferreira and Sviatlana Hoehn
Crafting Conversational Agents’ Personality in a User-centric Context

René Raab and Kurt Driessens
A Generative Policy Gradient Approach for Learning to Play Text-Based Adventure Games

08:30

08:30

08:30

08:50

08:50

08:50

09:10

09:10

09:10

09:30

09:30

09:30

09:40

09:50
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10:00

08:30

Machine Learning for Bioinformatics & Life Science (chair: Willem Waegeman) - Mezzanine

Deep Learning & Reinforcement Learning (chair: Aske Plaat) - Syrah room

Data & Network Mining (chair: Frank Van Harmelen) - Gamay room

Knowledge Representation & Hybrid AI (chair: Joost Vennekens) - Halle Vitrée

Matthia Sabatelli, Gilles Louppe, Pierre Geurts and Marco Wiering
Deep Quality-Value Learning

Bo Kang, Jefrey Lijffijt and Tijl De Bie
Conditional Network Embeddings

Frank Van Harmelen and Annette ten Teije
A boxology of hybrid learning \& reasoning systems

Sammie Katt, Christopher Amato and Frans Oliehoek
Bayesian Reinforcement Learning in Factored POMDPs

Giannis Bekoulis, Johannes Deleu, Thomas Demeester and Chris Develder
Adversarial perturbations for joint entity and relation extraction

Sicco Verwer and Yingqian Zhang
Learning Optimal Classification Trees Using a Binary Linear Program Formulation

Redona Brahimetaj, Evgenia Papavasileiou, Frederik Temmermans, Bruno Cornelis, Inneke Willekens, Johan De Mey and Bart Jansen
Computer Aided Detection & Diagnosis System for Breast Cancer Detection Based on High Resolution 3D micro-CT Breast  
Microcalcifications

Fateme Nateghi Haredasht and Mohammad Hassan Moradi
Nonlinear Causality Inference in Microarray Time Series

Christina Papagiannopoulou, René Parchen and Willem Waegeman
Investigating Time Series Classification Techniques for Rapid Pathogen Identification with Single-Cell MALDI-TOF Mass Spectrum Data

Jakob Struye, Kevin Mets and Steven Latré
HTMRL: Biologically Plausible Reinforcement Learning with Hierarchical Temporal Memory

Joachim Schreurs, Michael Fanuel and Johan Suykens
Towards deterministic diverse subset sampling

Matthias van der Hallen and Gerda Janssens
SOGrounder: Modelling and Solving Second-Order Logic (Extended Abstract)

Aren Maes, Tom Van Steenkiste, Tom Dhaene and Dirk Deschrijver
A comprehensive study of early sepsis detection models based on multivariate medical time series

Antoine Wehenkel and Gilles Louppe
Unconstrained Monotonic Neural Networks

Joey De Pauw, Sandy Moens and Bart Goethals
SubSect — An Interactive Itemset Visualization

Simon Vandevelde, Kylian Van Dessel and Herman Crauwels
An Interactive Knowledge Base Application for Group Assignment

Andrei Popescu and Pinar Yolum
PARCo: a Knowledge-Based Agent for Context-Sensitive Reasoning and Decision-Making Regarding Privacy

Jiangming Sun, Nina Jeliazkova, Vladimir Chupakhin, Jose-felipe Golib-dzib, Ola Engkvist, Lars Carlsson, Jorg Wegner,  
Hugo Ceulemans, Ivan Georgiev, Vedrin Jeliazkov, Nikolay Kochev, Thomas Ashby and Hongming Chen
ExCAPE-DB: an integrated large scale dataset facilitating Big Data analysis in chemogenomics

10:30 - 11:00 Coffee Break
11:00 - 12:00 Keynote (Halle Vitrée)

12:00 - 13:00 Lunch Break / KION meeting (Merlot room)
13:00 - 14:30 Parallel Sessions

10:00 - 10:30 BNVKI Assembly (Halle Vitrée)

13:00

13:00

13:00

13:20

13:20

13:20

13:40

13:40

13:40

14:00

14:00

14:00

14:10

DAY 3

Ana Paiva
Hybrid Groups of Humans and Agents: engineering sociality and collaboration

11:00
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14:30

13:00

14:30

13:00

Best Student Papers (chair: Pieter Libin) - Syrah room

Multi-Agent Systems (chair: Yailen Martinez) - Gamay room

Explainability (chair: Frank van Harmelen) - Halle Vitrée

Supervised & Semi-Supervised Learning, Classification (chair: Gianluca Bontempi) - Petits Salons

Agents and Multi-Agent Systems (chair: Ann Nowé) - Mezzanine

Jelmer Neeven and Kurt Driessens
Iterative Model-based Transfer in Deep Reinforcement Learning

Jonas Kuckling, Keneth Ubeda Arriaza and Mauro Birattari
Simulated Annealing as an Optimization Algorithm in the Automatic Modular Design of Robot Swarms

Hanna Schraffenberger, Yana van de Sande, Gabi Schaap and Tibor Bosse
Can you fool the A.I.?Investigating people’s attitude towards A.I. with a smart photo booth

Jasper Paalman, Shantanu Mullick, Kalliopi Zervanou and Yingqian Zhang
Term Based Semantic Clusters for Very Short Text Classification

Onuralp Ulusoy and Pinar Yolum
Privacy Norms in Online Social Networks

Rémi Delanghe, Tom Van Steenkiste, Dirk Deschrijver and Tom Dhaene
Continuous Exploitative Measurement Trajectories Using Bayesian Optimisation

Davide Dell’Anna, Mehdi Dastani and Fabiano Dalpiaz
Runtime Revision of Norms and Sanctions based on Agent Preferences (Extended Abstract)

Nico Roos and Zhenglong Sun
Explainable Robotics applied to bipedal walking gait development

Nienke Eijsvogel and Marijn Schraagen
Revision Classification for Current Events in Dutch Wikipedia using a Long Short-term Memory Network

Merijn Bruijnes, Siska Fitrianie, Deborah Richards, Amal Abdulrahman and Willem-Paul Brinkman
What are We Measuring Anyway? A Literature Survey of Questionnaires Used in Studies Reported in the Intelligent  
Virtual Agent Conferences

Kevin Bardool, Tinne Tuytelaars and Jose Oramas
A Context Aware Deep Learning Architecture for Object Detection

Gaëtan Spaey, Miquel Kegeleirs, David Garzón Ramos and Mauro Birattari
Comparison of different exploration schemes in the automatic modular design of robot swarms

Michelle Peters, Lindsay Kempen, Meike Nauta and Christin Seifert
Visualising the Training Process of Convolutional Neural Networks for Non-Experts

Nikki Theeuwes, Geert-Jan van Houtum and Yingqian Zhang
Formalization and Improvement of Ambulance Dispatching in Brabant-Zuidoost

Marilyn Bello, Gonzalo Nápoles, Koen Vanhoof and Rafael Bello
Reduction methods on multi-label datasets based on Granular Computing

Dave Stikkolorum, Peter van der Putten, Caroline Sperandio and Michel Chaudron
Towards Automated Grading of UML ClassDiagrams with Machine Learning

Jannick Hemelhof, Mihail Mihaylov and Ann Nowé
Improving Zero-Intelligence Plus for Call Markets

Regis Loeb, Timothy Verstraeten, Ann Nowé and Ann Dooms
Privacy Preserving Reinforcement Learning over Distributed Datasets

Gang Wang and Bernard De Baets
Automated Artemia detection and length measurement using deep convolutional networks

Dimitri Papadimitriou and Steven Latre
Scientic Machine Learning: Towards Predictive Closed-Form Models

Felipe Kenji Nakano and Ricardo Cerri
Hierarchical Classification of Transposable Elements

15:00 - 16:00 Parallel Sessions
14:30 - 15:00 Coffee Break
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15:10

15:20

15:30

15:00

15:00
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16:00

15:00

Deep Learning (chair: Bertrand Lebichot) - Petits Salons

Gilles Louppe, Joeri Hermans and Kyle Cranmer
Adversarial Variational Optimization of Non-Differentiable Simulators

Kevin Bardool, Tinne Tuytelaars and Jose Oramas
A Systematic Analysis of a Context Aware Deep Learning Architecture for Object Detection

Mark de Blaauw, Diederik Roijers and Vesa Muhonen
Thesis abstract: A Scalable Logo Recognition Model with Deep Meta-Learning

Jérôme Fink, Anthony Clève and Benoît Frénay
Deep Learning Applied to Sign Language

17:30 Closing
16:00 - 17:30 Prizes and Reception
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TRAINING & LIFELONG LEARNING
IN ARTIFICIAL INTELLIGENCE

1/2 day seminars: introduction to AI - Demystify
Immersive stays - Research-in-Residence

Develop deep skills - Train the Trainers

WANT TO LEVERAGE THE POWER OF AI?
ai.vub.ac.be/training

Gauthier Gobbe
Lifelong Learning & Training Coordinator

gauthier.gobbe@vub.be
+32 472 46 86 47

Edgise optimizes hardware to run deep 

learning algorithms

Edgise NV • www.edgise.com • info@edgise.com • Leuven 

Brainjar optimizes deep learning algorithms 

to run on custom hardware

Brainjar NV • www.brainjar.ai • info@brainjar.be • Leuven

“the Voice First Company”
ARTIFICIAL INTELLIGENCE LAB (VUB)
The Artificial Intelligence Lab of the Vrije Universiteit Brussel was founded in 1983 by Prof. 
Dr. Luc Steels. It is internationally renowned for its research in reinforcement learning, 
grounded natural language understanding (including the evolution of language and speech) 
and computational creativity. Contrary to many other labs, they perform research on both 
symbolic as subsymbolic as data-driven techniques. They have an active applied research 
team, a lifelong learning program, and an Experience Center with demos events. They are a 
partner of Collibra’s Research Institute (CRI).

GOLD



ERNST & YOUNG GOLD

MICROSOFT

COGNITIVE AFFAIRS

BRAINJAR

EDGISE

Ernst & Young is a leading professional services organization that provides public and 
private organizations with advisory, assurance, tax and transaction services. EY has more 
than 280,000 people worldwide in 153 countries. While we serve all industries, we have 
developed a dedicated division for Financial Services (FS). From complex data platforms 
transformation, innovative data strategies, to high-end trusted artificial intelligence, our Data 
& Analytics team helps our clients articulate the big picture of their data-driven initiatives, 
while still keeping the precision to see and exploit the finest details of hidden knowledge.

Microsoft is an American technology company founded in 1975. Microsoft enables digital 
transformation for the era of an intelligent cloud and an intelligent edge. Our mission is to 
empower every person and every organization on the planet to achieve more. At Microsoft 
we believe that, when designed with people at the center, AI can extend your capabilities, 
free you up for more creative and strategic endeavors, and help you or your organization 
achieve more.  In February of this year, Microsoft together with 5 of its partners (Cronos 
Groep, Delaware, Faktion, KPMG and Xylos) launched the first AI-school in Belgium aiming 
to address the shortage in AI skilled persons in our country.

Cognitive Affairs is a scale up AI technology company. We are the AI Can-Do company! For 
us, AI means delivering instant business value and ROI while the experience remains human. 
We deliver this value through our Wingman AI platform. Wingman AI is a Cognitive Affairs 
development and is a battle-tested leading AI platform for omni-channel in- and outbound 
communication from chat to telephony and more. For you, it will enable your organisation 
meeting today’s rising customer expectations, providing cutting edge availability, speed 
and hyper-relevance in and across any channels, at any time, any place and languages.
Wingman AI enables you to boost customer experience, enhance efficiency, and better 
engage customers, employees, and partners.

Brainjar is an end-to-end artificial intelligence software factory. We work with the customer 
to build and integrate custom AI solutions. After an initial prototyping phase we integrate 
our AI models in a production-ready application and scalable deploy this in the cloud. 
Creating actual business value is key, that’s why we match state-of-the-art technology 
with production-grade standards and reliability. Our multi-disciplinary team consists of AI 
engineers, front-end designers and full stack developers. This means we can build, integrate 
and deploy all facets of the AI applications.

Edgise provides hardware development as a service for Edge Computing applications. We 
move AI from the cloud to the edge in order to shorten response times, increase performance 
and reduce privacy risks. We support the entire product development cycle from prototyping 
with off-the-shelf components until custom chip development. Working in an agile way 
is what we do when it comes to planning projects. Based on sprints we quickly provide 
feedback and pivot moments during the project in order to meet customer satisfaction.

GOLD

GOLD

GOLD
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As AI gains 
humain traits, 
will it lose 
human trust ?
Minds made for Financial 
Services

At Microsoft we believe that, when designed with people at the center, 
AI can extend your capabilities, free you up for more creative and 
strategic endeavors, and help you or your organization achieve more.



TARGET HOLDING

YIELDS.IO

ROBORANA

Target Holding is an AI company that is focused on solving business-critical issues in the day-
to-day lives of people-driven companies. As a team of innovators, we stand at the forefront 
of technology, where we employ AI techniques in a diverse set of domains, ranging from 
financial risk and compliance to the world of scientific publications. The foundations of our 
products are reliability and fairness, and we pride ourselves on our high standards for ethics 
and security. With deep knowledge of the industry, Target creates impactful AI products that 
are trustworthy, understandable and easy to use.

Yields.io is the first FinTech platform that uses AI for real-time model risk management on an 
enterprise-wide scale. Our clients use the Chiron platform to automate the model validation 
process from model inventory, to data management and generation of regulatory compliant 
documentation as well as industrializing the monitoring of all models including a change in 
data, performance or behavior. The platform works with all models that are used within the 
financial sector such as credit risk models, valuation algorithms, market risk, AML, AI and 
behavioral models.

In July 2017, RoboRana, a specialized Intelligence Automation Competence Center within 
the Cronos Group, was created by Mathias Fransen. Our start-up has been attractive to 
all kinds of talent since the beginning. We now consist of a balanced mix of no less than 
25 driving forces with talent in software automation development, assessment and analysis 
of processes, infrastructure set up, project management and intelligent automation with the 
help of AI. We develop robots, but the robots also develop us to who we are today: a 
close-knit and driven team. If we don’t make robots, we always make time to play foosball 
in the afternoon at our office. Because the combination of our approach and the technology 
can very quickly show tangible added value for our customers, we are always looking for 
enthusiasts with an interest in automating processes on the one hand and joining our kicker 
team on the other.

OMINA TECHNOLOGIES
Omina Technologies wants to bring companies to a higher level and help them compete in 
an increasingly globalized world using state-of-art Artificial Intelligence technology. We 
offer services to help your company understand the world of AI and integrate it into your 
company. Not only do we have an AI Academy, but we also offer top-notch consultancy 
services in data science. Our powerful & unique software has been designed from the 
ground up to be easily tailored for companies across a wide swath of industries, giving us a 
strong advantage over our narrow-market & high-deployment cost competitors.

GOLD

GOLD

START-UP GOLD

START-UP GOLD
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Omina Technologies is an ethical artificial intelligence company active in Europe, the US 
and Africa. Artificial Intelligence will transform everything from the stock market, to the 

energy and health care sectors, to the battle against climate change. In the retail space, AI 
will change the way companies approach customer expectations. Companies that imple-

ment artificial intelligence will understand their customer better allowing them to compete 
in an increasingly globalized market. At Omina Technologies we believe in leveraging artifi-
cial intelligence in an ethical way. We believe that artificial intelligence should be available 

to companies big and small. We believe that artificial intelligence should be explainable and 
transparent. We believe in handling data ethically and with respect for privacy. Ethical artifi-

cial intelligence is inherent in all of our AI products and services.

OMINA TECHNOLOGIES

We offer strategic consultancy services to companies wanting to leverage artificial intelligence 
and who want to move forward in a strategic and structured way that aligns with their future 
vision. Our “Artificial Intelligence Readiness Assessment” helps companies understand better 
how they can leverage artificial intelligence, how to position AI strategically, and their strengths 
and weaknesses. We help them create a strategic roadmap for the future. In addition we 
provide artificial intelligence engineers, big data engineers, DevOps engineers, big data analysts 
and project managers specialised in data with experience on a multitude of platforms and 
pproficient in different technologies ready to help your company.

OMINA CONSULTANCY

We provide trainings for companies that want to expand their knowledge of artificial intelli-
gence. Omina Academy provides various hands-on trainings. We give trainings that will 
help you understand how artificial intelligence is being used in your sector and how it can 
be utilized within your company. In addition we offer executive management seminars to 
help management understand this exciting technology and more importantly, how to 
leverage it within their company.

OMINA ACADEMY

We have developed an artificial intelligence platform combining cutting edge technology 
with ethical artificial intelligence principles. Companies with less data can utilize the 
benefits of artificial intelligence thanks to our revolutionary approach. Our user-friendly 
platform gives companies big and small across different sectors the ability to use AI 
simply and easily. Our platform works within your environment and therefore we do not 
take data out of its natural habitat. You can rest easy knowing we are handling your data 
ethically and with respect. We offer the ability to audit your algorithms and see how they 
hahave evolved over time so that you have the peace of mind that your AI is explainable and 
transparent.

OMINA CORE

OUR SERVICES

We give you the power of ethical artificial intelligence to turn 
your big data into smart data and make important 

decisions at lightning speed.

THE POWER OF ETHICAL ARTIFICIAL INTELLIGENCE 

AT TARGET, YOU’LL WORK WITH THE 
BRIGHTEST MINDS IN AI / ML ON 
IMPACTFUL SOLUTIONS IN VARIOUS 
DOMAINS SUCH AS FINANCE, HEALTH, 
SCIENCE, MUSIC AND ENERGY

REVEAL INNOVATIVE AND 
VALUABLE INSIGHTS FROM

LARGE COMPLEX DATASETS

OUR MISSIONS

WWW.TARGET-HOLDING.NL

“

“

YAZZOOM
Since 2011, Yazzoom applies artificial intelligence, machine learning & data mining to solve 
the challenges of industrial companies. Use cases include optimizing industrial production 
processes, increasing stability and safety, solving quality issues, increasing throughput, 
reducing energy and material use, predictive maintenance or automatically detecting early 
signs of technical issues. 80 percent of downtime is caused by never-seen-before technical 
incidents. Our main software solution, YANOMALY, doesn’t need an issue to have already 
occurred in the past to detect early signs of failure. Thanks to proprietary self-learning 
algorithms it warns of any deviation from normal operations, previously known or not.

START-UP SILVER



RADIO RACCOONS

MEDIAPLANET

ICITY.BRUSSELS

INNOVIRIS

AGORIA

AI4BELGIUM

Technologie is alomtegenwoordig en verandert voortdurend. Wat kunnen deze innovatieve 
ontwikkelingen nu écht? Waar worden ze nu al ingezet? Wat staat er ons nog te wachten? 
Wij praten elke aflevering met een expert om de belangrijkste vragen in de Vlaamse markt te 
beantwoorden. Radio Raccoons is een podcast voor Vlaamse CIO’s, innovation managers, 
IT-professionals... Kortweg: iedereen met een passie voor technologie.

Mediaplanet is, met 16 kantoren in 15 landen, ‘s werelds grootste mediahuis gespecialiseerd 
in het creëren van crossmediale themacampagnes. Aan de hand van content marketing 
krijgen bedrijven bij ons de kans zich écht te profileren als leiders in hun sector. Mediaplanet 
ontfermt zich over het hele proces, van concept tot productie en distributie, en zorgt ervoor 
dat uw boodschap de meest relevante doelgroep bereikt. Zo worden onze lezers uw klanten.

icity.brussels is a technology hub focused on research, development, innovation and 
valorization. We help Brussels emerge as the ICT Heart of Europe. Funded by the ERDF and 
Innoviris and as a joint initiative of ULB, VUB and SIRRIS, icity.brussels is entirely devoted 
to strengthening Research and Innovation in Information and Communication Technologies 
(ICT) in Brussels. It has already launched R&D ICT projects in several key domains like 
Artificial Intelligence, Education, e-Health, mobility, Internet of Things or 5G.

We fund your future! As the capital of Belgium and Europe, the Brussels-Capital Region has a 
multitude of cultural and economic strengths. It is a major magnet for local and international 
organisations, companies and knowledge institutions, and sustains 726,000 jobs, directly 
and indirectly. The Brussels-Capital Region contributes up to 18% of the Belgian GDP, while 
accounting for 11% of the population. In addition, Brussels is the leading congress region in 
Europe, and is universally recognised for its multilingualism and cosmopolitan character: of 
the 1.2 million Brussels residents, 35% have non-Belgian citizenship.

Agoria means progress through technology. We are paving the way for all technology-
inspired companies in Belgium pursuing progress internationally through the development 
or application of innovations and which, together, represent some 300,000 employees. We 
are proud that more than 1,800 member companies trust in the three pillars of our services: 
consulting, business development and the creation of an optimal business environment. 
Follow us on www.agoria.be and https:// twitter.com/agorianl.

AI4Belgium is a community-led approach to enable Belgian people and organizations 
to capture the opportunities of AI while facilitating the ongoing transition responsibly. 
AI4Belgium has the ambition to position Belgium in the European AI landscape. 
More information introducing this initiative and explaining the objectives can be found on 
www.ai4belgium.be
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PARTNER

PARTNER

PARTNER

PARTNER

PARTNER

INTELLIGENT PROCESS AUTOMATION (IPA)

Business Process Management (BPM) and Robotics 
Process Automation (RPA) combined with cognitive 
solutions such as Natural Language Programming 
(NLP), Chatbots, Machine Learning (ML) & Optical 

Character recognition (OCR).

https://roborana.be

+32 475 94 81 65

hello@roborana.be twitter.com/roborana

medium.com/roboranaVeldkant 33B
2250 - Kontich



MARIE-CHRISTINE ROUSSET
PROFESSOR OF COMPUTER SCIENCE, UNIVERSITY OF GRENOBLE

Reasoning on Data: Challenges and Applications

How to exploit knowledge to make better use of data is a timely issue at the crossroad of knowledge representation and reasoning, 
data management, and the semantic web. 

Knowledge representation is emblematic of the symbolic approach of  Artifi cial Intelligence based on the development of explicit 
logic-based models processed by generic  reasoning algorithms that  are founded in logic. Recently, ontologies have evolved in 
computer science as computational artefacts to provide computer systems with a conceptual yet computational model of a particular 
domain of interest. Similarly to humans, computer systems can base decisions on reasoning about domain knowledge. And humans 
can express their data analysis needs using terms of a shared vocabulary in their domain of interest or of expertise.  In this talk, I will 
show how reasoning on data can help to solve in a principled way several problems raised by modern data-centered applications in 
which data may be  ubiquitous,  multi-form, multi-source and musti-scale. I will also show how models and algorithms have evolved to 
face scalability issues and data quality challenges.

Keynote

JEREMY PITT
PROFESSOR, IMPERIAL COLLEGE LONDON

Democracy by Design: Basic Democracy and the Self-Organisation of 
Collective Governance

Basic democracy has been proposed as a means of collective self-governance distinct from liberal democracy, i.e. it is a conventional 
rule-based system of empowerment, decision-making and public action that is both prior to and separate from concerns such as justice, 
morality and rights. In this talk, we investigate the automation of basic democracy as a framework for the self-organisation of collective 
governance in open systems. We present a series of simulation experiments in civic participation, legislation, and entrenchment, which 
demonstrate how an open system founded on the principles of basic democracy can mitigate the risks of oligarchy, autocracy and 
majoritarian tyranny. This implies that basic democracy can provide a stable platform for implementing value-driven requirements such 
as the supply of sustainable institutions and ‘liberal’ values like distributive justice. We conclude by considering the implications for the 
development and management of socio-technical systems, specifi cally that these systems should be ‘supplied’ based on the theory of 
basic democracy.

Keynote

DAY 2 - 17:00

DAY 2 - 11:00

HOLGER HOOS
PROFESSOR, LEIDEN UNIVERSITY

Talent, Diversity and Critical Mass - Challenges and Opportunities for AI in 
Europe

As we are entering an era of unprecedented opportunities for AI, it is crucial to fi nd ways to attract and nurture talent, to leverage 
diversity and to achieve critical mass. I will outline the challenges arising in this context, and explain how we can overcome these in 
order to build a strong and distinct European AI eco-system. I will also refl ect on the next wave of AI research.

Holger Hoos is Professor of Machine Learning at Universiteit Leiden (Netherlands) and Adjunct Professor of Computer Science at the 
University of British Columbia (Canada). He’s a Fellow of the AAAI, past president of the Canadian Association for Artifi cial Intelli-
gence and one of the initiators of CLAIRE, an initiative by the European AI community seeking to strengthen European excellence in 
AI.

BIOGRAPHY

FACts Session

ANA PAIVA
PROFESSOR IN THE DEPARTMENT OF COMPUTER ENGINEERING, 
UNIVERSITY OF LISBON

Hybrid Groups of Humans and Agents: engineering sociality and 
collaboration

Agents (and robots) will become part of our daily lives. As they do, they should not just be able to carry out specifi c tasks but also to 
partner with us socially and collaboratively. In addition, groups of agents could be interacting with groups of humans in joint activities.  
Yet, research related to hybrid groups of humans and agents is very limited. To make this happen we need a deeper understanding 
of how agents can interact socially in groups, how to identify and characterize other group members, evaluate the dependencies 
between the behaviors of different members; understand and consider different roles, and infer how the dynamics of group interactions 
led to a common past or build an anticipated future. 

In this talk I will discuss how to engineer social agents and robots that act autonomously as members of a group collaborating with both 
humans and other agents. I will start by providing an overview of recent work in social human-agent teams, and will present different 
scenarios to illustrate the work.

Keynote

DAY 3 - 11:00

DAY 2 - 16:00



SILJA RENOOIJ
ASSISTANT PROFESSOR, UTRECHT UNIVERSITY

Explainable AI: explain what to whom?

One of the ideas underlying explainable AI is to use (new) models that are inherently explainable to replace or complement black box 
models in machine learning. Explainable models exist and have existed for quite some time, and different aspects of these models and 
their outputs can be explained. But are we providing the right explanations to the right people?  What do we really want to accomplish 
with our explanations?

Silja Renooij (Utrecht University) is a member of the Intelligent Systems group and interested in Probabilistic Graphical Models. Her 
research focusses on understanding the effects of various precision-complexity tradeoffs in the specifi cation of such models on model 
output, for the purpose of facilitating construction and explanation of Bayesian networks.

BIOGRAPHY

FACts Session

DIRK HEYLEN
PROFESSOR, UNIVERSITY OF TWENTE

On multidisciplinary collaboration: the case of affective computing and 
social signal processing

In many areas of AI, research is carried out by groups of researchers from several disciplines. In the fi eld of Affective Computing 
computer scientists and researchers on emotions frequently work together. However if you ask two psychologists to defi ne emotion they 
will most probably give a different answer. In this talk, I want to discuss some issues in the fi eld and refl ect on the current state of the art.

After his studies of Linguistics, Computer Science and Computational Linguistics at the University of Antwerp he moved to the Institute 
of Dutch Lexicology in Leyden to develop tools for enriching natural language databases. After a couple of years he went on to the 
Utrecht University and got involved in the big European project Eurotra on Machine Translation. After moving to the University of 
Twente he started working on embodied dialogue systems and many other kinds of intelligent interactive systems.

BIOGRAPHY

FACts Session

DAY 2 - 16:40

DAY 2 - 16:20

THÉO VERHELST 

ABEL DIAZ BERENGUER
PHD STUDENT, VUB

Understanding telecom customer churn with machine learning: from 
prediction to causal inference 

Paired supervised learning and unsupervised pretraining of 
CNN-architecture for violence detection in videos

Retention campaigns are used by telecommunication companies to prevent customer churn, but their effectiveness depends on the 
availability of accurate prediction models. In this work, we discuss three aspects of a real churn prediction problem in collaboration 
with Orange: the design of an accurate prediction model, the application of data-driven causal inference and the impact of causally 
relevant variables. 

Recognizing violence in crowded scenes is a major challenge for automatic video surveillance. We propose a shallow CNN that 
is pretrained using an unsupervised strategy. Afterwards, the pretrained parameters are fi ne-tuned to extract intermediate frame 
representations, which are subsequently aggregated to obtain meaningful video representations to recognize violence in footage. We 
validated that automatic crowded scenes analysis can benefi ts from domain specifi c representations while shallow CNN can achieve 
competivtive performance.

Théo Verhelst, Olivier Caelen, Jean-Christophe Dewitte, Bertrand Lebichot and Gianluca Bontempi

Abel Díaz Berenguer, Meshia Cédric Oveneke, Mitchel Alioscha-Perez and Hichem Sahli

AUTHORS

AUTHORS

Applied Machine Learning

Applied Machine Learning

RESEARCHER, ULB

DAY 2 - 09:00

DAY 2 - 09:20



WAN-JUI LEE 

ALIREZA GHARAHIGHEHI 

AI RESEARCHER, DUTCH RAILWAYS

PHD STUDENT, ITEC RESEARCH GROUP, IMEC - KUL 

Data-driven Policy on Feasibility Determination for the Train Shunting 
Problem 

News Topic Recommendation using an extended Bayesian Personalized 
Ranking 

Dutch Railways currently uses a local search heuristic to solve the Train Unit Shunting Problem to determine if a problem instance has 
a feasible solution. In this work, we use a Deep Graph Convolutional Neural Network model to predict the feasibility of solutions 
obtained during the run of the Local Search heuristic in order to accelerate the search process. Our approach improves on prediction 
accuracy and leads to computational gains. 

Bayesian Personalized Ranking (BPR) is a famous recommendation approach which learns to rank items based on one-class implicit 
feedback. In this study I use an extended version of BPR using consumption behavior of users on news article to recommend news topic. 
The extended version performs better compare to the original version of BPR.  

Paulo Roberto de Oliveira da Costa, Jason Rhuggenaath, Yingqian Zhang, Alp Akcay, Wan-Jui Lee and Uzay 
Kaymak

Alireza Gharahighehi and Celine Vens

AUTHORS

AUTHORS

Applied Machine Learning

Applied Machine Learning

DAY 2 - 10:00

DAY 2 - 09:40

PIETER VAN DEN HAM

SIAMAK MEHRKANOON

STUDENT, UNIVERSITY OF AMSTERDAM

ASSISTANT PROFESSOR, MAASTRICHT UNIVERSITY

Analysing visitor fl ow using a Bluetooth positioning system

Cross-Domain Neural-Kernel Networks

This contribution proposes a Bluetooth fi ngerprinting-based system that can be used to analyse participant movement within a public 
space. Several classifi cation algorithms, such as Naive Bayes, k-Nearest Neighbors and SVM, are compared to determine which 
algorithm is the best fi t for the system.

A novel cross-domain neural-kernel networks architecture for domain adaption problem is introduced. The proposed model consists 
of two stream networks corresponding to the source and target domains which are enriched with a coupling term. The introduced 
coupling term aims at enforcing correlations among the output of the intermediate layers of the two stream networks. Experimental 
results are given to illustrate the effectiveness of the proposed approaches on real-life datasets.

Pieter van den Ham, M. E. J. Raijmakers and B. Bredeweg

Siamak Mehrkanoon

AUTHORS
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Applied Machine Learning
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JOSÉ ORAMAS MOGROVEJO 

ROBIN MANHAEVE 

ASSISTANT PROFESSOR, UNIVERSITY OF ANTWERP

PHD STUDENT, KUL 

Interpreting and Explaining Deep Models Visually 

DeepProbLog: Neural Probabilistic Logic Programming 

Interpretation and explanation of deep models is critical towards wide adoption of systems that rely on them. In this talk, I will present 
a novel scheme to achieve both. First,  a set of relevant features internally encoded by a model are identifi ed. Model interpretation 
is achieved through average visualizations of these features. Model predictions are explained by accompanying the predicted class 
label with supporting visualizations derived from the identifi ed features. 

DeepProbLog is an extension of Problog, a probabilistic logic programming language (PLP) that incorporates neural networks through 
the neural predicates. This neural predicate represents the relation between the input and output as defi ned by a neural network. I will 
demonstrate the capabilities of DeepProbLog in combined symbolic and subsymbolic  reasoning, program induction, and probabilistic 
logic programming.  

José Oramas, Kaili Wang and Tinne Tuytelaars

Robin Manhaeve, Sebastijan Dumancic, Angelika Kimmig, Thomas Demeester and Luc De Raedt

AUTHORS

AUTHORS

Deep learning

Deep learning

DAY 2 - 09:40
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GABRIËLLE RAS 

NICK SEEUWS 

PHD CANDIDATE, RADBOUD UNIVERSITY

PHD STUDENT, KUL

Temporal Factorization of 3D Convolutional Kernels 

Unsupervised Deep Feature Extraction for Neonatal Sleep Stage 
Classifi cation 

3D  convolutional  neural  networks  are  diffi cult  to  train  be-cause  they  are  parameter-expensive  and  data-hungry.  To  solve  these 
problems we propose a simple technique for learning 3D convolutional kernels effi ciently requiring less training data. We achieve this 
by factorizing the 3D kernel along the temporal dimension, reducing the number of parameters and making training from data more 
effi cient. Additionally we introduce the Video-MNIST dataset to demonstrate the performance of our method. 

Labeled data is costly to gather in a biomedical context while unlabeled data can be obtained as byproduct of routine measurements. 
With neonatal sleep monitoring as use case we aim to improve upon previous machine learning approaches by leveraging unlabeled 
data. 

Gabrielle Ras, Luca Ambrogioni, Umut Guclu and Marcel van Gerven

Nick Seeuws, Amir Hossein Ansari, Sabine Van Huffel and Gunnar Naulaers
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Stochastic Constraint Propagation for Mining Probabilistic Networks 

Generic Constraint-based Block Modeling using Constraint Programming

A number of data mining problems on probabilistic networks can be modelled as Stochastic Constraint Optimisation and Satisfaction 
Problems (SCPs), i.e., problems that involve objectives or constraints with a stochastic component. We present a new Constraint 
Programming approach to solving SCPs on monotonic distributions. Here, we exploit the structure of the Ordered Binary Decision 
Diagram in which these problems can be encoded, as well as the property of monotonicity. 

Block Modeling is a problem from the social sciences related to graph clustering. In this work, we present a solver for the Block 
Modeling problem implemented in the Constraint Programming framework. We show that our solver outperforms the state of the art 
and can be easily extended with more constraints.  

Anna Louise Latour, Behrouz Babaki and Siegfried Nijssen

Alex Mattenet, Ian Davidson, Siegfried Nijssen and Pierre Schaus
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Learning Optimal Decision Trees using Constraint Programming 

Vehicle routing by learning from historical solutions 

Decision trees are among the most popular classifi cation models in machine learning. Using greedy algorithms to learn them can pose 
several disadvantages. For these reasons, there has been a recent interest in exact and fl exible algorithms for learning decision trees. 
In our paper, we introduce a new approach to learn decision trees using constraint programming. 

An important initial step in solving vehicle routing problems (VRP) is the careful formulation of the problem objectives and constraints. 
Oftentimes in practice, the optimization of the route plans takes into account not only time and distance-related factors, but also a 
variety of constraints related to inventory and scheduling, environmental and energy concerns, personal preferences of route planners 
and drivers, etc. As each of these factors are introduced in the formulation, the VRP becomes more and more complex. Furthermore, 
besides the added complexity, there is no guarantee that the solution resulting from the formulation would satisfy the route planners 
and all involved stakeholders. Consequently, route planners end up having to spend additional time and effort in modifying the VRP 
solution until the desired result is obtained. We introduce a new Markov Model based approach to learning preference and solving 
the VRP over those preferences.

Hélène Verhaeghe, Siegfried Nijssen, Gilles Pesant, Claude-Guy Quimper and Pierre Schaus
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PHD STUDENT, UCLOUVAIN

A Machine Learning-Based Approach for Predicting Tool Wear in Industrial 
Milling Processes

Predictive maintenance of a rotating condenser inside a synchrocyclotron 

In industrial machining processes, the wear of a tool has a signifi cant infl uence on the quality of the produced part. Therefore, 
predicting wear upfront can result in signifi cant improvements of machining processes. In this work, the applicability of machine 
learning approaches for predicting tool wear in industrial milling processes was investigated, based on real-world sensor data on 
exerted cutting forces, acoustic emission and acceleration. 

We investigate data-driven methods to predict failures of a rotating condenser inside a synchrocyclotron for a proton therapy treatment 
system. The aim is to predict failures of the bearing box which contains the shaft and the bearing elements. Several sensors within the 
cyclotron are constantly measuring multiple signals. We leverage those time-series data to predict a few days in advance whether a 
failure is likely to happen. 

Mathias Van Herreweghe, Mathias Verbeke, Wannes Meert and Tom Jacobs

Valentin Hamaide and François Glineur
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XIANGHUI XIE 

AI GRADUATE, DONDERS INSTITUTE FOR BRAIN, COGNITION AND 
BEHAVIOUR

BACHELOR STUDENT, KUL

Segmentation of Solar Panels from Aerial Photography using Group 
Equivariant Convolutions 

Partial Convolution Based Multimodal Autoencoder for Art Investigation

Previous research has shown the benefi ts of group equivariant convolutions for image recognition tasks. With this work we apply 

group equivariance to the segmentation of photovoltaic (PV) panel installations in aerial photography to determine whether the benefi ts 
translate to aerial photography segmentation 

Autoencoder can be a powerful data preprocessing tool for art investigation where annotation data is limited. By extending partial 
convolution, we constructed a fully partial convolutional autoencoder (FP-CAE) and adapted it to multimodal data. We introduced 
a SSIM-based loss function to train the autoencoder. Experimental results on the Ghent Altarpiece show that our method signifi cantly 
suppresses edge artifacts and improves the overall reconstruction performance. 

Lars Bokkers, Luca Ambrogioni and Umut Güçlü
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PHD RESEARCHER, KUL

POST DOCTORAL RESEARCH ASSOCIATE, KUL

Time to Take Emoji Seriously: They Vastly Improve Casual Conversational 
Models 

Designing MacPherson Suspension Architectures using Bayesian 
Optimization

Emoji are used quite often in casual conversations, like on Facebook Messenger or WhatsApp. However, most NLP models, like BERT 
and Word2Vec, don’t support emoji or textual emoticons. In this context, better support for emoji can be quite benefi cial.  This paper 
highlights this issue and the extent of it for conversational models. Various datasets multiple NLP models were examined. In addition, 
we fi netune a BERT model to support emoji.

In this work, the authors develop a Bayesian optimization strategy for determining parameters of a Mac Pherson suspension system 
that optimizes desired performance characteristics of an automobile.  In contrast to the industry standard of hand designed parameters, 
we aim to achieve partial automation of the design process by employing a multibody dynamics simulation model and allowing the 
Bayesian optimization to iteratively explore the design space without human intervention.

Pieter Delobelle and Bettina Berendt

Sinnu Susan Thomas, Jacopo Palandri, Mohsen Lakehal-Ayat, Punarjay Chakravarty, Friedrich Wolf-Monheim 
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PIERRE DAGNELY 

PHD STUDENT, UANTWERPEN

DATA SCIENTIST, SIRRIS

Improving Machine Learning-based Decision-Making through Inclusion of 
Data Quality 

Industrial Assets Performance Labelling Based on Numerically Encoded 
Event Logs 

Nowadays, numerous heterogenous Internet of Things devices are producing large amounts of data. This data originates from a 
dynamic environment in which these devices are operating, but that implies there is a degree of uncertainty in the data. We introduce 
a concept in which the quality of data is measured and is incorporated in a machine learning-based Decision-Making Process. Thus, 
the decisions are made with knowledge about that quality.  

Assessing the performance of industrial assets usually requires exploring and combining sensor data, event logs, asset characteristics 
and domain expert knowledge. Therefore, this process is time and resource consuming. We propose a methodology to label asset 
performances solely based on the event logs, using a standard (numerical) classifi ers. The performance of a new asset operational 
cycle can then be assessed with negligible computational time.  

Jens de Hoog, Siegfried Mercelis and Peter Hellinckx
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AUTHORS

AUTHORS

Applied Machine Learning

Applied Machine Learning

DAY 2 - 09:00 (Research Pitches)

DAY 2 - 09:00 (Research Pitches)



SIAMAK MEHRKANOON 

TIMOTHY VERSTRAETEN 
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PHD STUDENT, VUB

Deep shared representation learning for weather elements forecasting 

Failure Avoidance for Wind Turbines through Fleetwide Control 

This paper introduces a data-driven predictive model based on deep convolutional neural networks (CNN) architecture for wind speed 
prediction in weather data. The model exploits the spatio-temporal multivariate weather data for learning shared representations and 
forecasting weather elements for a number of user defi ned weather stations simultaneously in an end-to-end fashion. The experiment 
concerns wind speed prediction at three weather stations located in Denmark for 6 and 12 hours ahead based on a high temporal 
resolution dataset. 

Offshore wind farms are an indispensable driver toward renewable and non-polluting energy resources. However, placement in 
remote and challenging locations results in higher logistics costs and lower average wind speeds. Therefore, it is critical to increase 
the reliability of the turbines to reduce maintenance costs. We propose a multitiered data-driven approach to prevent failure based on 
experimental and fi eld data. 

Siamak Mehrkanoon
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POSTDOC, VUB

Great expectations & aborted business initiatives: the paradox of social 
robot between research and industry 

End-to-end Anomaly Detection, Correction and Prediction of Missing 
Values in Historical Daily Temperature Time Series

In recent years we have witnessed a signifi cant increase of interest in social robots whose main aim is to assist human users in their social 
and home environment. Examples of promising social robots research topics include care of the elderly, education, and entertainment. 
Therefore, these successes have generated high expectations for social robotics. Despite the hype, the last decade has seen the failure 
of many social robotics start-ups. 

We present a deep learning solution to detect and correct anomalous values present in historical temperature time series, that are 
likely associated to human and weather instruments errors. Our solution consists in a joint peaks detection and end-to-end sequence 
prediction involving synchronous measurements of individual meteorological stations along with their neighboring peers. Our method 
was applied to temperature records of 24 meteorological stations in Belgium, with potential extensions to precipitation.

Silvia Tulli, Diego Agustin Ambrossio, Amro Najjar and Francisco Javier Rodriguez Lera
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COR STEGING 

ASSOC. PROFESSOR, UNIVERSITY OF AMSTERDAM

MACHINE LEARNING ENGINEER, UNIVERSITY OF GRONINGEN

Learning to Transform, Combine, and Reason in Open-Domain Question 
Answering  

The XAI Paradox: Systems that perform well for the wrong reasons 

Users seek direct answers to complex questions from large open domain knowledge sources like the Web.  In this paper, we propose a 
deep learning model based on the Transformer architecture that is able to effi ciently operate over a larger set of candidate documents 
by effectively combining the evidence from these documents during multiple steps of reasoning, while it is robust against noise from 
low-ranked non-relevant documents included in the set. 

Explainable AI aims to shed light on the inner workings of many black-box machine learning algorithms; why did the system make 
the decision that it did? In order to really trust such a system, we would like its reasoning to be sound. This study shows that machine 
learning systems can have a high performance with an unsound rationale. In other words; the systems perform well, but for the wrong 
reasons. 

Mostafa Dehghani, Hosein Azarbonyad, Jaap Kamps and Maarten de Rijke
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Handling  Unforeseen  Failures  Using  Argumentation-Based  Learning 

Autoencoder-learned local image descriptor for image inpainting 

In our paper, a new argumentation-based learning technique is proposed to handle unforeseen failures for a robot. The method is 
in the category of  online  incremental  learning  techniques  that  uses  argumentation  theory  for modeling the support and attack 
relations between arguments in the knowledgebase of the robot, which itself is constructed in an online incremental manner. 

In this paper, we propose an effi cient method for learning local image descriptors suitable for the use in image inpainting algorithms. 
We learn the descriptors using a convolutional autoencoder network that we design such that the network produces a computationally 
effi cient extraction of patch descriptors through an intermediate image representation. We integrate our descriptor into an inpainting 
algorithm to show computational memory and time benefi ts of the employment of our descriptor. 

Hamed Ayoobi, Ming Cao, Rineke Verbrugge and Bart Verheij
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WOJTEK JAMROGA 
RESEARCH ASSOCIATE, UNIVERSITY LUXEMBOURG

On Domination and Control in Strategic Ability (Extended Abstract)

We propose a technique to compare partial strategies for agents and coalitions in multi-agent environments with imperfect information. 
The proposed relation mimics the game-theoretic notion of strategic dominance: a stronger partial strategy can replace a weaker 
one in a full strategy, while preserving the enforceability of a given goal. Our version of dominance is based on a new notion of 
input/output characteristics for partial strategies. We evaluate our approach on two scalable benchmarks from the literature. The 
experiments are carried out for the tasks of incremental synthesis of uniform strategies and optimization of a winning strategy, with very 
promising results. 

Damian Kurpiewski, Michał Knapik and Wojtek Jamroga
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Cost-effi cient segmentation of electron microscopy images using active 
learning 

Image analysis, particularly segmentation, in electron microscopy requires large amounts of manual labeling. Active learning aims 
to select samples smartly such that the required amount of labels can be reduced without affecting segmentation performance. This 
paper employs state-of-the-art concepts from active learning in classifi cation and illustrates they can be generalized successfully to 
segmentation.  

Joris Roels and Yvan Saeys
AUTHORS
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MAXIM LIPPEVELD 
PHD STUDENT, GHENT UNIVERSITY

Exploring the potential of stain-free immune cell classifi cation with classical 
and deep machine learning methods 

Identifying cell types with imaging fl ow cytometry – a high-throughput single-cell imaging technology - requires targeted staining of 
cell types of interest. However, staining potentially alters the cells under study, and requires manual, expert analysis of measurements 
to establish cell types. In this work we compare classical and deep machine learning workfl ows to classify immune cells from human 
blood in an automated manner using only stain-free images.  

Maxim Lippeveld, Carly Knill, Emma Ladlow, Andrew Fuller, Louise J Michaelis, Yvan Saeys, Andrew Filby 
and Daniel Peralta
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Interpretable ECG Beat Embedding using Disentangled Variational
Auto-Encoders

An important aspect of analyzing ECG data is identifying and classifying heartbeats. Advancements in neural networks and deep 
learning have led to high classifi cation accuracy. However, adoption of such models into clinical practice is limited due to the black-
box nature of the classifi cation method. In this work, the use of variational auto encoders to learn human-interpretable encodings of 
the beat types is analyzed. 

Tom Van Steenkiste, Dirk Deschrijver and Tom Dhaene
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SMURFF: a High-Performance Framework for Matrix Factorization 
Methods

Predicting 120-day hospital readmission using medical administrative 
patient data 

SMURFF is an easy to use, high performance and fl exible matrix factorization package. In this talk we will give a brief introduction to 
matrix factorization as a means of solving machine learning problems that are multi-task, with large training sets and scarce data. We 
will then outline the benefi ts of using SMURFF to solve them.

We used administrative patient data from 21 common Care Trajectories, in combination with demographic information to predict 
hospital readmission, reaching up to 73.8% recall. These types of models can be used to inform contracting and pricing negotiations 
between these hospitals and healthcare insurers.

Tom Vander Aa, Imen Chakroun, Tom Ashby, Jaak Simm, Adam Arany, Yves Moreau, Thanh Le Van, Felipe 
Golib Dzib, Jörg Wegner, Vladimir Chupakhin, Hugo Ceulemans, Roel Wuyts and Wilfried Verachtert

Marijn van Wingerden, Jelle de Boer and Eric Postma

AUTHORS

AUTHORS

Applied Machine Learning & Machine Learning for Medicine

Applied Machine Learning & Machine Learning for Medicine

DAY 2 - 14:20

DAY 2 - 14:00

DENIS STECKELMACHER 
PHD STUDENT, VUB

A Motorized Wheelchair that Learns to Make its Way through a Crowd

Reinforcement Learning on real-world robots is challenging. The agent not only has to learn a task, but it has to learn it quickly, so that 
the robot does not have to run for hours. This demonstration shows that a motorized wheelchair is able to learn to avoid obstacles in 
about 2 hours. As an added scientifi c experiment, the chair will move among the crowd of BNAIC visitors, and will be able to emit a 
slight coughing sound. After a few hours, we expect the chair to be able to comfortably avoid obstacles and people, and maybe also 
to cough (only when needed) for people to make way for it.

Denis Steckelmacher, Hélène Plisnier and Ann Nowé
AUTHORS
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YOURI COPPENS 
PHD STUDENT, VUB

A Virtual Maze Game to Explain Reinforcement Learning 

We demonstrate how Virtual Reality can explain the basic concepts of Reinforcement Learning through an interactive maze game. 
A player takes the role of an autonomous learning agent and must learn the shortest path to a hidden treasure through experience. 
This application visualizes the learning process of Watkins’ Q, one of the fundamental algorithms in the fi eld. A video can be found at 
https://youtu.be/sLJRiUBhQqM. 
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An Interactive Consultant

Virtual Screening on FPGA

Our interactive consultant helps professionals make better decisions, using knowledge expressed in fi rst order logic.  Advanced 
reasoners assist the professionals in his search of a solution. 

Some ML problems require massive prediction throughput. Accelerators are useful in such cases to improve performance and reduce 
costs, but can be diffi cult to program. In this talk, we briefl y describe such an ML problem from drug discovery, and then describe the 
effort required and the results achieved by implementing an inferencing method on an FPGA.

Pierre Carbonnelle, Bram Aerts, Marjolein Deryck, Joost Vennekens and Marc Denecker
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Gesture Recognition with an FMCW Radar 

This paper presents a Dynamic Hand-Gesture Recognition (HGR) demo using a millimeter-Wave 140 GHz Frequency Modulated 
Continuous Wave (FMCW) radar. An event-driven architecture is proposed to enable real-time inference, where we used a 
Convolutional Long Short-term Memory (CLSTM) model for gesture recognition. 

Habib-Ur-Rehman Khalid, Sofi e Pollin, Thomas Gielen, Hans Cappelle, Miguel Glassee, Andre Bourdoux and 
Hichem Sahli
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DuStt - a Speech-to-Text Engine for Dutch

This demo will demonstrate the speech-to-text engine for Dutch, called DuStt. The DuStt engine provides models targeted towards 
Dutch, Flemish or speakers from both Belgium and The Netherlands. Users can upload or record their own input as well as load 
prerecorded samples and obtain a transcription on the spot.

Willem Röpke, Roxana Radulescu, Kyriakos Efthymiadis and Ann Nowé
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Multi-Agent Reinforcement Learning Tool for Job Shop Scheduling 
Problems

We propose a user friendly Multi-Agent Reinforcement Learning tool, more appealing for industry. It allows to interact with learning 
algorithms in such a way that additional constraints can be included and the objectives can be adapted to real world scenarios. The 
user can keep the schedule obtained or adjust it fi xing some operations in order to meet certain constraints, then the tool will optimize 
the modifi ed solution respecting these preferences.  

Jessica Coto Palacio, Yailen Martínez Jiménez and Ann Nowé
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PAUL VAN EECKE
POSTDOCTORAL RESEARCHER AND LECTURER, AI LAB - VUB

Interactive Learning of grounded concepts

This demonstration shows how an autonomous embodied agent can learn grounded concepts and words through task-based 
communicative interactions. The emergent concepts and words are fully transparent, generalize well, easily adapt to changes in the 
world, and can be learned in an incremental way.

Jens Nevens, Paul Van Eecke and Katrien Beuls
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Politeness Detection in Speech for Human-Computer Interaction

We’ll demonstrate our deep learning-based politeness detection system implemented in a smart speaker interaction scenario using an 
open-source smart speaker (Mycroft Mark1). The users will make various verbal requests (e.g. asking time, weather...) both politely 
and impolitely. The request will be analyzed in real-time by our deep learning based politeness detection architecture and the response 
of the voice assistant is customized based on the output of the politeness detection architecture. 

Selma Yilmazyildiz Kayaarma, Sherik Lehal and Hichem Sahli
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EMILIO GAMBA
PHD STUDENT, VUB

ZebraTutor: Explaining How to Solve Logic Grid Puzzles 

ZebraTutor, a mostly automated tool solves a logic grid puzzle given the clues in natural language and a list of the entities in the puzzle. 
The tool transforms the clues into logic, which in turn is used in an explanation-based reasoning procedure where explanations are 
ordered by mental effort. The outcome of the tool is a stepwise visualization of the clues and resulting changes on the logic puzzle grid.

Jens Claes, Bart Bogaerts, Rocsildes Canoy, Emilio Gamba and Tias Guns
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PHD STUDENT, ULB
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Towards a phylogenetic measure to quantify HIV incidence 

An unsupervised trained neural network model to predict visual cortex 
measurements 

In order to aid assessment of HIV epidemics, we describe the development of a tree statistic, rooted in coalescent theory, which we 
use to relate epidemiological parameters to a phylogenetic tree. We show that the presented tree statistic enables differentiation of 
epidemiological parameters, while only relying on phylogenetic trees, thus enabling the construction of new methods to ascertain the 
epidemiological state of an HIV epidemic. 

Understanding how the visual cortex of the human brain really works is still an open problem for science today. A better understanding 
of natural intelligence could also benefi t object-recognition algorithms based on convolutional neural networks. In this talk we 
demonstrate the asset of using a residual neural network of only 20 layers for this task. This will be compared with the approaches 
applied by the most successful competitors of this challenge. 
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Data Mining for ADHD & ASD prediction based on resting-state fMRI 
signals: A literature review 

Integrating clinically-relevant features into skin lesion classifi cation 

Despite ongoing research advances, mental disorders remain subject to the absence of a common etiology. Biomarker research is of 
paramount importance in this respect. In children, an improved knowledge of Attention Defi cit Hyperactivity Disorder (ADHD) and 
Autism Spectrum Disorder (ASD) would allow to diagnose these disorders better and earlier. Our presentation aims to give a synthesis 
of the data mining research for ADHD & ASD diagnosis based on rs-fMRI signals.  

To increase both the accuracy and the explainability of computer-aided diagnosis systems, a multi-task network was built to perform 
skin lesion classifi cation. Clinically-relevant features were provided as secondary output during training, next to the ground truth 
classifi cation. These clinically-relevant features were either the absence/presence of certain malignancy signs within the skin lesion, or 
segmentation masks of them. The former did not signifi cantly increase the performance, whereas the latter did. 

Sarah Itani, Fabian Lecron and Philippe Fortemps
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An aggregate learning approach for interpretable semi-supervised 
population prediction and disaggregation using ancillary data 

Set-Valued Prediction in Multi-Class Classifi cation 

Census data provide detailed information about population characteristics at a coarse resolution. We propose a method to disaggregate 
census data to a fi ner, arbitrary scale, using aggregate learning on ancillary data. We show that, despite the simplicity of the model, 
the method is on par or even outperforms existing work on some metrics.  

In cases of uncertainty, a multi-class classifi er preferably returns a set of candidate classes instead of predicting a single class label with 
little guarantee. More precisely, the classifi er should strive for an optimal balance between the correctness (the true class is among the 
candidates) and the precision (the candidates are not too many) of its prediction. We formalize this problem within a general decision-
theoretic framework that unifi es most of the existing work in this area. In this framework, uncertainty is quantifi ed in terms of conditional 
class probabilities, and the quality of a predicted set is measured in terms of a utility function. We then address the problem of fi nding 
the Bayes-optimal prediction, i.e., the subset of class labels with highest expected utility. 

Guillaume Derval, Frédéric Docquier and Pierre Schaus
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Calibrated Multi-Probabilistic Prediction as a Defense against Adversarial 
Attacks 

Machine learning methods for ordinal classifi cation with additional relative 
information 

We propose the MultIVAP, a scalable technique for hedging the predictions of any machine learning classifi er. The algorithm incurs a 
reasonably small computational overhead and is able to signifi cantly increase the robustness of the underlying model to adversarial 
perturbations without sacrifi cing accuracy. This increase in robustness is experimentally confi rmed against defense-oblivious attacks as 
well as a white-box attack specifi cally designed for the MultIVAP. 

The ability to learn an accurate classifi cation process is often limited by the amount of labeled data. Incorporating additional 
information into the learning process for overcoming this limitation has been a popular research topic. In this work, we focus on 
ordinal classifi cation problems that are provided with limited absolute information and additional relative information. We modify and 
propose some machine learning methods, test their performances for ordinal classifi cation.  

Jonathan Peck, Bart Goossens and Yvan Saeys
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FREDERIK CALSIUS 

DAVID WINANT 

STUDENT, MAASTRICHT UNIVERSITY

MASTER STUDENT, KUL

Synthesizing Personality-Dependent Body Postures Using Generative 
Adversarial Networks 

Latent space exploration using Generative Kernel PCA 

With this method we present an adversarial method that allows the generation of body postures that exhibit the characterisitcs of a 
chosen personality trait. 2 different personality models are analyzed, of which the Big-5 model is the best known. Funny enough our 
model also yielded the best results with this personality model (ie. The big-5 model).  

Latent spaces can give us deeper insights into the structure of datasets and understand its features. In this talk we will investigate latent 
feature spaces extracted by kernel PCA by using a method known as generative kernel PCA.  This generative mechanism will allow us 
to effectively explore and interpret this latent space by continuously generating new data points. 

Frederik Calsius and Stylianos Asteriadis

David Winant, Joachim Schreurs and Johan Suykens
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THOMAS WINTERS 

STEVEN HOMER 

PHD STUDENT, KUL

PHD STUDENT, VUB

Modelling Mutually Interactive Fictional Character Conversational Agents 

Learning Hierarchical Spectral Representations of Human Speech with the 
Information Dynamics of Thinking 

Gert Verhulst recently announced that he would quit the TV show “Samson & Gert”. But fear not: we have already automated the 
entire cast of the show! In this talk, we present our novel probabilistic text generation model Babbly, our novel Twitterbot framework, 
and show how to make complex chatbot behaviors by implementing a multi-agent Twitterbot system based on six Samson & Gert 
characters, all constantly conversing with each other. 

As a fi rst implementation of Information Dynamics of Thinking theory, this thesis sought to investigate how the system responds to human 
speech input data.  After formalizing the processes of segmentation, categorization, and abstraction central to the operation of the 
theory, the implemented system found evidence of semantic categories at higher levels of abstraction consistent with similar human 
speech syllables – the fi rst indication of the viability of this cognitive architecture. 

Thomas Winters

Steven Homer
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CATIA FERREIRA 

RENÉ RAAB 

MASTER STUDENT, UNIVERSITY OF LUXEMBOURG

PHD CANDIDATE, FAU

Crafting Conversational Agents’ Personality in a User-centric Context 

A Generative Policy Gradient Approach for Learning to Play Text-Based 
Adventure Games 

This research proposes a novel framework for Conversational Agents’ personality design having the user as the driving force. 
The framework uses Social Sciences, Conversation Analysis and Computational Psychology to build a robust methodology for 
Conversational Agents’ personality design. The model uses three sources of data, through qualitative and quantitative methods. The 
outcome consists of two personas: the users’ and the CA’s. The model is based on real-life customer-CA interaction data. 

Text-based adventure games pose a very diffi cult task for reinforcement learning. Current approaches work well on generated games 
but are limited to specifi c (sets of) games only and require knowledge about possible actions in advance. The master’s thesis presented 
here describes an early fi rst step towards a more generative and general approach of learning to play text-based games by moving 
from discrete actions to learned continuous action representations. 

Catia Ferreira and Sviatlana Hoehn

René Raab and Kurt Driessens
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WILLEM RÖPKE 

FLORIAN KUNNEMAN 

MASTER STUDENT, VUB

ASSISTANT PROFESSOR, VRIJE UNIVERSITEIT AMSTERDAM

Training a Speech-to-Text Model for Dutch on the Corpus Gesproken 
Nederlands 

Question Similarity in Community Question Answering: A Systematic 
Exploration of Preprocessing Methods and Models 

This talk will be about my paper with the same title. I will go through the preprocessing methods we used for the corpus. Afterwards I 
will dive into the creation of our fi rst set of models and their performance. Lastly, I will talk about how transfer learning allowed us to 
leverage the power of a well performing English model, for our Dutch models. 

In this talk, I describe a study that systematically combines and compares different approaches to the task of question-question similarity, 
thereby shedding light on the best practice for preprocessing and vector similarity. In addition, I present an error analysis to gain insight 
into the differences in performance between the system set-ups and show the results of a real-world evaluation through A/B testing. 

Willem Röpke, Roxana Radulescu, Kyriakos Efthymiadis and Ann Nowé

Florian Kunneman, Thiago Castro Ferreira, Antal van Den Bosch and Emiel Krahmer
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WIETSE DE VRIES 

ZOE GEROLEMOU 

MASTER STUDENT, UNIVERSITY OF GRONINGEN

MASTER STUDENT, MAASTRICHT UNIVERSITY

Computational learning algorithms may tell us why some sentences are 
easier to read than others

Target-Based Sentiment Analysis as a Sequence-Tagging Task

Lexical processing times are the durations a brain needs to process a word. These lexical processing times give an indication about 
how much effort is needed to process words in a sentence. This paper applies cognitively plausible learning algorithms (Rescorla-
Wagner and recurrent neural network) to simulate a language learning process. These models can then give insight about what 
linguistic structures are easier to read than others. 

This research attempts to provide a complete solution to the sentiment analysis task (extraction of opinion holder, polarity of the 
underlying sentiment and target) by treating it as a sequence tagging problem. The best performing models are LSTM-based. We also 
address class imbalance and the need for meaningful data augmentation techniques to increase the size of the training set and make 
the use of LSTMs possible. 

Wietse de Vries

Zoe Gerolemou and Johannes C. Scholtes
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OLIVER ROESLER 
PHD STUDENT, ARTIFICIAL INTELLIGENCE LAB, VUB

Action Learning and Grounding in Simulated Human-Robot Interactions 

Proposal of a novel framework for manipulation action learning and grounding of shape, color, and action words through reinforcement 
and cross-situational learning. The latter is also used to identify auxiliary words and phrases. The proposed framework is evaluated 
through simulated human-robot interactions. The results show that the framework enables the robot to successfully learn manipulation 
of different objects and to ground all employed words through their corresponding percepts. 

Oliver Roesler and Ann Nowé
AUTHORS

Reinforcement Learning

DENIS STECKELMACHER 
PHD STUDENT, VUB

Sample-Effi cient Model-Free Reinforcement Learning with Off-Policy Critics 

We present Bootstrapped Dual Policy Iteration (BDPI), an “actor-critic” reinforcement learning algorithm designed to achieve very high 
sample-effi ciency and exploration quality. Contrary to conventional actor-critic algorithms, BDPI’s actor is robust to off-policy critics, 
which allows state-of-the-art critics to be used. Such good critics, combined with a good actor, lead to BDPI’s high sample-effi ciency. 

Denis Steckelmacher, Hélène Plisnier, Diederik M. Roijers and Ann Nowé
AUTHORS
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REZA REFAEI AFSHAR 

HÉLÈNE PLISNIER 

PHD STUDENT, EINDHOVEN UNIVERSITY OF TECHNOLOGY

PHD STUDENT, VUB

A Reinforcement Learning Method to Select Ad Networks in Waterfall 
Strategy

Transfer Reinforcement Learning across Environment Dynamics with 
Multiple Advisors 

Using reinforcement learning to develop a decision support system for online ad publisher. Our system help publisher to select the most 
profi table ad network and increase their revenue. 

This work belongs in the realm of Transfer Learning in RL, which generally aims at allowing an RL agent to learn a new task faster by 
exploiting already acquired knowledge of previous tasks. The presented method proposes to exploit not only one past experience in a 
particular previous task (one advisor), but several experiences in several slightly different previous tasks (multiple advisors). The agent 
can then follow the advisors’ advice when the majority agrees on what to do, and defl ect from it when the advisors disagree.  

Reza Refaei Afshar, Yingqian Zhang, Murat Firat and Uzay Kaymak

Hélène Plisnier, Denis Steckelmacher, Diederik M. Roijers and Ann Nowé
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STEVEN HOMER 
PHD STUDENT, VUB

Maximum Entropy Bayesian Actor Critic

The Maximum Entropy Bayesian Actor Critic algorithm alters standard actor critic algorithms with the hope of ameliorating the problems 
of sample ineffi ciency and convergence brittleness that hamstring Deep RL methods.  By combining Bayesian actor critic for its sample 
effi ciency and maximum entropy actor critic for its robust convergence, MEBAC hopes to retain the best of both of these methods and 
avoid the problems faced by Deep RL altogether.

Steven Homer
AUTHORS

Reinforcement Learning

PIETER LIBIN
PHD STUDENT, VUB

Thompson sampling for m-top exploration  

We introduce Boundary Focused Thompson sampling (BFTS), a new Bayesian algorithm to solve the anytime m-top exploration 
problem, where the objective is to identify the m best arms in a multi-armed bandit.  We consider a set of existing benchmark problems 
and introduce two new environments inspired by real world decision problems, for which we experimentally show that BFTS consistently 
outperforms AT-LUCB, the current state of the art algorithm. 

Pieter Libin, Timothy Verstraeten, Diederik Roijers, Wenjia Wang, Kristof Theys and Ann Nowé
AUTHORS
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ARNE GEVAERT 
PHD STUDENT, GHENT UNIVERSITY

Distillation of Deep Reinforcement Learning Models using Fuzzy Inference 
Systems

Recently, signifi cant progress has been made in the fi eld of Deep Reinforcement Learning. Many of these advances have been made 
using deep neural networks, which are widely regarded as black boxes. In this work, we use policy distillation to distill the learned 
policy from a deep Q-network to a fuzzy controller, which has less black-box characteristics than a neural network. 

Arne Gevaert, Jonathan Peck and Yvan Saeys
AUTHORS

Reinforcement Learning

REDONA BRAHIMETAJ 
PHD RESEARCHER, VUB

Computer Aided Detection and Diagnosis System for Breast Cancer 
Detection based on High Resolution 3D Micro-CT Breast Microcalcifi cations 

Microcalcifi cation (MCs) presence in breast tissue, is a key indicator to detect suspicious breast lesions. Judging the malignancy of 
MCs based on their appearance on mammograms, is a challenging task for radiologists as superposition of tissue may alter their 
appearance.  In our study, we propose a CAD system to detect breast cancer based on characteristics of individual MCs by scanning 
breast tissue with micro-CT, a high-resolution 3D screening modality.  

Redona Brahimetaj, Evgenia Papavasileiou, Frederik Temmermans, Bruno Cornelis, Inneke Willekens, Johan 
De Mey and Bart Jansen

AUTHORS

Machine Learning for Bioinformatics and Life Science

DAY 3 - 08:30 (Research Pitches)

DAY 3 - 08:30 (Research Pitches)

CHRISTINA PAPAGIANNOPOULOU 

ROEL WUYTS

POSTDOCTORAL RESEARCHER, GHENT UNIVERSITY

TEAM LEAD EXASCIENCE LIFE LAB, IMEC

Investigating Time Series Classifi cation Techniques for Rapid Pathogen 
Identifi cation with Single-Cell MALDI-TOF Mass Spectrum Data 

ExCAPE-DB: an integrated large scale dataset facilitating Big Data analysis 
in chemogenomics

Matrix-assisted laser desorption/ionization-time-of-fl ight mass spectrometry (MALDI-TOF-MS) is a well-known technology, widely 
used in species identifi cation. In this work, we briefl y describe an implementation of a MALDI-TOF MS procedure in a setting of 
individual cells and we demonstrate the use of the produced data for the application of pathogen identifi cation. The identifi cation of 
pathogens (bacterial species) is performed by using machine learning algorithms on the generated single-cell signals. 

ExCAPE-DB is a free, public chemogenomics data set that can be used to test scalable multi-task learners on a challenging problem 
domain. The 70 million data points represent compound-protein binding experiments from drug discovery, and are similar to industrial 
data sets. The challenge is to accurately predict the unknown binding pairs from the training data, which covers about 4% of the space; 
success would have huge societal impact.

Christina Papagiannopoulou, René Parchen and Willem Waegeman

Jiangming Sun, Nina Jeliazkova, Vladimir Chupakhin, Jose-felipe Golib-dzib, Ola Engkvist, Lars Carlsson, 
Jorg Wegner, Hugo Ceulemans, Ivan Georgiev, Vedrin Jeliazkov, Nikolay Kochev, Thomas Ashby and 
Hongming Chen
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FATEME NATEGHI 

AREN MAES 

PHD RESEARCHER, KUL

PHD STUDENT, GHENT UNIVERSITY

Nonlinear Causality Inference in Microarray Time Series 

A study of early sepsis detection models based on multivariate medical 
time series 

Detecting causal relationships between time series data has been widely studied in many areas. Granger causality that is a linear 
regression-based model for determining whether a single time series is useful in forecasting another; however, this approach cannot 
detect nonlinear relations. We use Elastic-net regularization to infer linear Granger causalities in gene expression data. Moreover, we 
have proposed a method which uses the properties of kernel algorithms to infer nonlinear causalities. 

Sepsis is a life-threatening complication caused by the body’s response to an infection. Therefore, it is important to have an accurate 
method to detect sepsis as early as possible. The features have missing values and non-uniform sampling frequencies, hence a GP 
based interpolation method is proposed. Additionally, this work develops and compares different sepsis detection models based on 
real medical data which can predict the occurrence of sepsis during hospitalization. 

Fateme Nateghi Haredasht and Mohammad Hassan Moradi

Aren Maes, Tom Van Steenkiste, Tom Dhaene and Dirk Deschrijver
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MATTHIA SABATELLI 
PHD STUDENT, MONTEFIORE INSTITUTE, DEPARTMENT OF 
ELECTRICAL ENGINEERING AND COMPUTER SCIENCE, ULG

Deep Quality-Value (DQV) Learning 

I will argue for the importance of jointly approximating the state-value function alongside the state-action value function in model-free 

Deep Reinforcement Learning (DRL). I will introduce a novel family of DRL algorithms which follow this specifi c learning dynamic, and 
will show how these algorithms learn signifi cantly faster and better than algorithms which only approximate the state-action value 
function. 

Matthia Sabatelli, Gilles Louppe, Pierre Geurts and Marco Wiering
AUTHORS

Deep Learning & Reinforcement Learning

FRANS OLIEHOEK 
ASSOCIATE PROFESSOR, DELFT UNIVERSITY OF TECHNOLOGY

Bayesian Reinforcement Learning in Factored POMDPs

Bayesian approaches provide a principled solution to the exploration-exploitation trade-off in Reinforcement Learning. Typical 
approaches, however, either assume a fully observable environment or scale poorly. This work introduces the Factored Bayes-Adaptive 
POMDP model, a framework that is able to exploit the underlying structure while learning the dynamics in partially observable systems. 
We also present a belief tracking method to approximate the joint posterior over state and model variables, and an adaptation of the 
Monte-Carlo Tree Search solution method, which together are capable of solving the underlying problem near-optimally. 

Sammie Katt, Christopher Amato and Frans Oliehoek
AUTHORS

Deep Learning & Reinforcement Learning

DAY 3 - 13:00

DAY 3 - 13:20



STEVEN LATRÉ 
ASSOCIATE PROFESSOR, UNIVERSITY OF ANTWERP - IMEC

HTMRL: Biologically Plausible Reinforcement Learning with Hierarchical 
Temporal Memory 

Building Reinforcement Learning algorithms able to adapt to continuously evolving tasks is an open research challenge. One 
technology known to inherently handle such non-stationary patterns well is Hierarchical Temporal Memory (HTM), a model for the 
human neocortex. We present HTMRL, the fi rst strictly HTM-based RL algorithm. We show that HTMRL scales to many states and 
actions, and demonstrate that HTM’s ability for adapting to changing patterns extends to RL. 

Jakob Struye, Kevin Mets and Steven Latré
AUTHORS

Deep Learning & Reinforcement Learning

ANTOINE WEHENKEL
PHD STUDENT, ULIÈGE

Unconstrained Monotonic Neutral Networks

In this talk, I will fi rst introduce the principles of density estimation with neutral architectures. Then, I will describe Uncontrained Monotic 
Neutral Network, a new neutral architecture for monotonic function modeling. I will conclude my presentation by showing how such 
transformations can be used for density estimation and present experimental results.

Antoine Wehenkel and Gilles Louppe
AUTHORS

Deep Learning & Reinforcement Learning
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BO KANG 

GIANNIS BEKOULIS 

PHD STUDENT, GHENT UNIVERSITY

PHD STUDENT, IMEC

Conditional Network Embeddings

Adversarial Perturbations for Joint Entity and Relation Extraction 

This work focuses on a diffi culty faced by all existing methods: many networks are fundamentally hard to embed due to their structural 
properties, e.g., non-uniform degree distribution, assortativity, (approximate) multipartiteness. To overcome this, we propose to condition 
embeddings on an informative prior that carries information about the network that is hard to embed. A combined representation of a 
prior and an embedding makes it possible to overcome the above problems. 

The  goal  of  the  entity  recognition  and  relation  extraction  task  is  to  discover relational structures of entity mentions from 
unstructured texts. It is a central problem in information extraction since it is critical for tasks such as knowledge base population and 
question answering.  In this work, we focus on extending the training procedure of our newly proposed general purpose joint model 
for entity recognition and relation extraction with adversarial training. 

Bo Kang, Jefrey Lijffi jt and Tijl De Bie

Giannis Bekoulis, Johannes Deleu, Thomas Demeester and Chris Develder
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JOACHIM SCHREURS 

JOEY DE PAUW 

PHD STUDENT, KUL

DOCTORAL STUDENT, UNIVERSITY OF ANTWERP

Towards Deterministic Diverse Subset Sampling 

SubSect — An Interactive Itemset Visualization 

We discuss a greedy deterministic adaptation of a k-DPP. Deterministic algorithms are interesting for many applications, as they 
provide interpretability to the user by having no failure probability and always returning the same results. First, the ability of the method 
to yield low-rank approximations of kernel matrices is evaluated by comparing the accuracy of the Nyström approximation on multiple 
datasets. Afterwards, we demonstrate the method on an image search task. 

Itemsets and association rules are among the most simple and intuitive patterns that are being used to explore transaction datasets. 
However, they lack meaning without both context and domain knowledge. Typically a user has to sift through hundreds of these 
patterns before fi nding an interesting one, losing sight of the forest for the trees. We propose a novel itemset and association rule 
visualization that makes it possible to inspect, assess, and compare patterns at a glance. 

Joachim Schreurs, Michael Fanuel and Johan Suykens

Joey De Pauw, Sandy Moens and Bart Goethals
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FRANK VAN HARMELEN 
PROFESSOR, VRIJE UNIVERSITEIT AMSTERDAM

A boxology of hybrid learning & reasoning systems 

Knowledge Representation languages like OWL and RDF have allowed a massive scale-up in the size of knowledge-bases, up to 
millions of facts and rules, opening the door to combining knowledge-bases with Machine Learning, which will be the topic of his 
presentation. 

Frank Van Harmelen and Annette ten Teije
AUTHORS

Knowledge Representation & Hybrid AI

SICCO VERWER 
ASSISTANT PROFESSOR, DELFT UNIVERSITY OF TECHNOLOGY

Learning Optimal Classifi cation Trees Using a Binary Linear Program 
Formulation 

We provide a new formulation for the problem of learning the optimal classifi cation tree of a given depth as a binary linear program. 
The running time of the existing Integer Linear programming (ILP) formulations increases dramatically with the size of data. We aim to 
circumvent this problem by making the formulation size largely independent from the training data size. We show that our formulation 
achieves better performance than existing formulations. 

Sicco Verwer and Yingqian Zhang
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MATTHIAS VAN DER HALLEN 
PHD STUDENT, KUL

SOGrounder: Modelling and Solving Second-Order Logic 

Second-Order Logic is an expressive language that can model many problems in a declarative way. In this talk, we introduce a KR 
language based on second order logic and an associated system to perform model expansion, based on the traditional paradigm of 
ground-and-solve. 

Matthias van der Hallen and Gerda Janssens
AUTHORS

Knowledge Representation & Hybrid AI

SIMON VANDEVELDE 
PHD RESEARCHER, KUL

An Interactive Knowledge Base Application for Group Assignment 

At KU Leuven campus De Nayer, 150 students sign up each year. These students are then divided into groups, based on some factors 
and their own preferences. This process is currently done manually, and takes a lot of time. This research aims to automate the process 
using the IDP system, which is an implementation of the Knowledge Base Paradigm. 

Simon Vandevelde, Kylian Van Dessel and Herman Crauwels
AUTHORS
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ANDREI POPESCU
GRADUATE, UTRECHT UNIVERSITY

PARCo: a Knowledge-Based Agent for Context-Sensitive Reasoning and 
Decision-Making Regarding Privacy

To tackle appropriate information exchange with respect to context, we propose PARCo, a knowledge-based agent which reasons 
on its internal context representation implemented by way of an OWL ontology, and subsequently uses argumentation to take an 
information sharing decision in the IoT environment. Specifi cally, the main contributions of our work lie in: i. exploiting OWL expressivity 
for representing contexts and by means of a reasoner, infer new knowledge; ii. using a knowledge-based agent which manipulates 
such a domain knowledge in a convenient way, in this case by assigning degrees of belief, and using it in the ASPIC argumentation 
engine in order to reach a share decision.

Andrei Popescu and Pinar Yolum
AUTHORS

Knowledge Representation & Hybrid AI

KALLIOPI ZERVANOU 
UNIVERSITY LECTURER, EINDHOVEN UNIVERSITY OF TECHNOLOGY

Term Based Semantic Clusters for Very Short Text Classifi cation

Very short texts, such as tweets and invoices, present challenges in classifi cation. Such texts abound in ellipsis, grammatical errors, 
misspellings, and semantic variation. Although term occurrences are strong indicators of content, in very short texts, sparsity makes it 
diffi cult to capture enough content for a semantic classifi er A solution calls for a method that not only considers term occurrence, but 
also handles sparseness well. In this work, we introduce such an approach for the classifi cation of short invoice descriptions, in such a 
way that each class refl ects a different group of products or services. The developed algorithm is called Term Based Semantic Clusters 
(TBSeC).

Jasper Paalman, Shantanu Mullick, Kalliopi Zervanou and Yingqian Zhang
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MARIJN SCHRAAGEN 

RAFAEL BELLO 

POSTDOCTORAL RESEARCHER, UTRECHT UNIVERSITY

PROFESSOR, UNIVERSIDAD CENTRAL DE LAS VILLAS

Revision Classifi cation for Current Events in Dutch Wikipedia using a Long 
Short-term Memory Network 

Reduction Methods on Multi-label Data based on Granular Computing 

Wikipedia contains pages on unfolding news events, which are updated in near real-time. The revision history of these pages provides 
a rich source of information to create timelines of the events and to investigate the network of available information through time. 
However, not every revision is relevant for this purpose. The current paper aims to automatically classify page revisions into various 
semantic classes correlated to information relevance. 

Multi-label classifi cation (MLC) is one specifi c type of classifi cation. In a multilabel dataset, an object can belong to several classes 
at the same time, that is, more than one class label can be associated with the same object. In the context of multi-label classifi cation, 
most data reduction methods have been addressed to the selection and extraction of features, and discretization. For this reason, we 
propuse three methods of instance selection, and three methods of instance generation (prototypes).  

Nienke Eijsvogel and Marijn Schraagen

Marilyn Bello, Gonzalo Nápoles, Koen Vanhoof and Rafael Bello
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STEVEN LATRÉ 

DAVE STIKKOLORUM

ASSOCIATE PROFESSOR, UNIVERSITY OF ANTWERP, IMEC

PHD CANDIDATE, LEIDEN UNIVERSITY

Scientifi c Machine Learning: Towards Predictive Closed-Form Models

Towards Automated Grading of UML Class Diagrams with Machine 
Learning

Captured from ecological or natural systems, high-dimensional scientifi c data span a large spectrum ranging from physical to bio-
chemical processes. Though machine learning plays nowadays a role in automating various related data analysis and mining tasks 
such as pattern recognition, feature extraction (detection, identifi cation, etc.) and dimensionality reduction tasks, data alone are not 
suffi cient to understand phenomena. If the aim is actually to understand underlying mechanisms and processes, then models are 
needed. The question becomes thus which models to build and how to build these models ? This paper addresses these questions and 
related challenges from the perspective of neuralbased learning principles and techniques.

Our research describes an exploratory study on the application of machine learning for the grading of UML class diagrams. Bachelor 
student pairs performed a software design task for learning software design with the use of UML class diagrams. After experts had 
manually graded the diagrams, we trained a regression model and multiple classifi cation models. Based on the results we conclude 
that prediction of a 10 point grading scale can’t be done reliably. Classifying with trained data using expert consensus and a rubric 
comes closer to accuracy, but is still not good enough (a precision of 69%). Future work should include larger training sets and an 
exploration for other features.

Dimitri Papadimitriou and Steven Latré
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Agents and Multi-Agent Systems

FELIPE KENJI NAKANO 

ONURALP ULUSOY 

PHD RESEARCHER, KUL

PHD CANDIDATE, UTRECHT UNIVERSITY

Hierarchical Classifi cation of Transposable Elements 

Privacy Norms in Online Social Networks 

Transposable Elements (TEs) are DNA sequences capable moving within a genome. Such movement is associated with genetic 
variability and functionality in genes.  In this work, we have investigated hierarchical classifi cation applied to TEs classifi cation. and 
also proposed two new methods. Our experiments show that hierarchical classifi cation can be superior than standard bioinformatics 
methods. 

In this paper, we summarize our work where we employ normative multiagent systems for collaborative privacy. The decisions are 
taken based on the norms that are generated from the privacy decisions in an online social network setup. We show over multiagent 
simulations that our approach extracts social norms successfully and enables successful privacy decisions to be taken. 

Felipe Kenji Nakano and Ricardo Cerri

Onuralp Ulusoy and Pinar Yolum
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MIHAIL MIHAYLOV 

POSTDOC RESEARCHER, DELFT UNIVERSITY OF TECHNOLOGY

BLOCKCHAIN ARCHITECT, I.LECO

What are We Measuring Anyway? A Literature Survey of Questionnaires 
Used in Studies Reported in the Intelligent Virtual Agent Conferences 

Improving Zero-Intelligence Plus for Call Markets 

We open a discussion about methodological issues that exist in the fi eld of human-computer interaction (HCI) related to end-user 
evaluations. We focus on the replication crisis. In a literature study we found unexpectedly little repeated use of questionnaires as the 
vast majority of questionnaires (more than 76%) were only reported in a single paper. We invite other researchers to join our efforts in 
an Open Science Framework work group. 

This paper explores whether a well-performing trading strategy designed for Continuous Double Auction can be used in Call Markets. 
We design several heuristics and demonstrate that we can signifi cantly improve the performance of that strategy, called Zero Intelligence 
Plus, while retaining the market’s high effi ciency. As a result, our modifi ed strategy can be employed by autonomous agents, e.g. for 
trading energy in a CALL in the Smart Grid domain. 

Merijn Bruijnes, Siska Fitrianie, Deborah Richards, Amal Abdulrahman and Willem-Paul Brinkman

Jannick Hemelhof, Mihail Mihaylov and Ann Nowé
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JONAS KUCKLING 
PHD STUDENT, ULB

Simulated Annealing as an Optimization Algorithm in the Automatic 
Modular Design of Control Software for Robot Swarms 

Prior research has shown that the optimization algorithm can have great infl uence on the quality of the control software produced 
in the automatic modular design of control software for robot swarms. In this work we investigate, whether a stochastic local search 
metaheuristic---simulated annealing---can be used as the optimization algorithm in the automatic modular design of robot swarms. The 
results indicate that simulated annealing is indeed a viable candidate.  

Jonas Kuckling, Keneth Ubeda Arriaza and Mauro Birattari
AUTHORS

Multi-Agent Systems

MEHDI DASTANI 
PROFESSOR, UTRECHT UNIVERSITY

Runtime Revision of Norms and Sanctions based on Agent Preferences 

To fulfi ll the overall objectives of a multiagent system, runtime norm enforcement is proposed. Due to the system dynamicity, it is hard to 
specify norms that, when enforced, fulfi ll the system-level objectives. We propose a mechanism that automatically revise norms using 
the monitored system data and the agents’ preferences. A Bayesian Network is used to learn the relationship between the obedience/
violation of a norm and the achievement of the system objectives.  

Davide Dell’Anna, Mehdi Dastani and Fabiano Dalpiaz
AUTHORS

Multi-Agent Systems
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MIQUEL KEGELEIRS
PHD STUDENT, ULB

Comparison of Different Exploration Schemes in theAutomatic Modular 
Design of Robot Swarms

Our paper is about the impact of different exploration schemes on the automatic design of robot swarm. We compare an exploration 
oriented method, Auto MoDe-Coconut, to its state-of-the-artcounterpart, Auto MoDe-Chocolate in three missions in bounded and 
unbounded workspaces. The results show that there is no signifi cant difference between the two methods. Hence, automatic modular 
methods such as Chocolate can produce complex exploration strategies even if they are endowed with simple exploration schemes.

Gaëtan Spaey, Miquel Kegeleirs, David Garzón Ramos and Mauro Birattari
AUTHORS

Multi-Agent Systems

YANA VAN DE SANDE 
RESEARCHER & STUDENT, RADBOUD UNIVERSITY

Can you fool the AI? Combining social science and technology to create a 
broader sense of the AI impact on our society. 

What can we learn from one another? How can a social scientist enhance the work of a computer scientist and vice versa?  Using 
our study as a handle, I will talk about the way a multidisciplinary approach can increase our knowledge, broaden our horizon and 
deepen our understanding on both technology and human behavior.  

Hanna Schraffenberger, Yana van de Sande, Gabi Schaap and Tibor Bosse
AUTHORS

Explainability 
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Explainability is becoming an important topic in artifi cial intelligence (AI). A well explainable system can increase the trust in the 
application of that system. The same holds for robotics where the walking gait controller can be some AI system. We show that a simple 
and explainable controller that enables an energy effi cient walking gait and can handle uneven terrains, can be developed by a well 
structured design method. The main part of the controller consist of tree simple neural networks with 4, 6 and 8 neurons. So, although 
creating a stable and energy effi cient walking gait is a complex problem, it can be generated without some deep neural network or 
some complex mathematical model.

NICO ROOS 
PROFESSOR, MAASTRICHT UNIVERSITY 

Explainable Robotics applied to bipedal walking gait development

Nico Roos and Zhenglong Sun

AUTHORS

Explainability 

MICHELLE PETERS
STUDENT, UNIVERSITY OF TWENTE

Visualising the Training Process of Convolutional Neural Networks for 
Non-Experts

As convolutional neural networks impact all of society, we created a visualization tool that helps non-experts understand how they 
learn. Our open-source tool uses dimensionality reduction (UMAP) to create a 2D visualisation of the CNN’s activity. We enrich the 
plot with information such as the input images, predicted classes and prediction accuracy. By plotting this every epoch, we create a 
video which intuitively shows the network’s behaviour changing over time.

Michelle Peters, Lindsay Kempen, Meike Nauta and Christin Seifert
AUTHORS

Explainability 
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GILLES LOUPPE 

KEVIN BARDOOL 

PROFESSOR, ULIÈGE

MASTER STUDENT, KUL

Adversarial Variational Optimization of Non-Differentiable Simulators

A Systematic Analysis of a Context Aware Deep Learning Architecture for 
Object Detection

Complex computer simulators are increasingly used across fi elds of science as generative models tying parameters of an underlying 
theory to experimental observations. Inference in this setup is often diffi cult, as simulators rarely admit a tractable density or likelihood 
function. We introduce Adversarial Variational Optimization (AVO), a likelihood-free inference algorithm for fi tting a non-differentiable 
generative model incorporating ideas from generative adversarial networks, variational optimization and empirical Bayes. We adapt 
the training procedure of generative adversarial networks by replacing the differentiable generative network with a domain-specifi c 
simulator. We solve the resulting non-differentiable minimax problem by minimizing variational upper bounds of the two adversarial 
objectives. Effectively, the procedure results in learning a proposal distribution over simulator parameters, such that the JS divergence 
between the marginal distribution of the synthetic data and the empirical distribution of observed data is minimized. We evaluate and 
compare the method with simulators producing both discrete and continuous data.

A two stage architecture is proposed aimed at learning contextual relationships, and improving the precision of a CNN-based object 
detector. A toy image generator is implemented, applying a series of pre-defi ned contextual relationships, and various experiments 
are conducted to evaluate the effectiveness of this design. 

Gilles Louppe, Joeri Hermans and Kyle Cranmer

Kevin Bardool, Tinne Tuytelaars and Jose Oramas
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MARK DE BLAAUW 
MASTER STUDENT, VRIJE UNIVERSITEIT AMSTERDAM

A Scalable Logo Recognition Model with Deep Meta-Learning

To help people deal with the vast amount of information they face during attendance of a conference, we want to create an application 
which can automatically store information from an organisation by taking a picture of its logo. Our goal is to create a scalable logo 
classifi er. To do this, we created a meta-learning classifi er that can learn different sets of logo classes with only fi ve training samples 
per class. 

Mark de Blaauw, Diederik Roijers and Vesa Muhonen
AUTHORS

Deep Learning

Deep Learning

JÉRÔME FINK 
RESEARCHER, UNIVERSITÉ DE NAMUR

Deep Learning Applied to Sign Language

This thesis aims to make a fi rst step towards an algorithm able to translate French Belgian Sign Language to French.  It explores existing 
methods developed in video recognition, in particular deep learning.  Transfer learning is used to recognize signs based on frames 
extracted from video recordings.  The Sign Language MNIST dataset is proposed in order to illustrate preliminary results.  

Jérôme Fink, Anthony Clève and Benoît Frénay
AUTHORS
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JELMER NEEVEN 

RÉMI DELANGHE 

DEEP LEARNING SCIENTIST, PLUMERAI

PHD CANDIDATE, GHENT UNIVERSITY, IMEC, IDLAB

Iterative Model-based Transfer in Deep Reinforcement Learning 

Continuous Exploitative Measurement Trajectories Using Bayesian 
Optimisation 

I will present my master’s thesis, which I conducted at Maastricht University. In my thesis research, I explore the feasibility of model-
based deep reinforcement learning as a basis for transfer learning. Experiments were limited, but the preliminary results are very 
promising. 

Line-based sampling strategies aim to capture as much information as possible along a trajectory, whilst minimizing the trajectory’s 
length. The current state of the art primarily contains exploration techniques that focus on uniformly sampling the measurement space. In 
this work, Bayesian optimization is used to create a novel exploitative line-based sampling strategy, that is able to guide the sampling 
process towards interesting regions. 

Jelmer Neeven and Kurt Driessens

Rémi Delanghe, Tom Van Steenkiste, Dirk Deschrijver and Tom Dhaene

AUTHORS
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KEVIN BARDOOL 
MASTER STUDENT, KUL

A Context Aware Deep Learning Architecture for Object Detection

In this work we propose a new architecture aimed at learning contextual relationships and improving the precision of existing DNN-
based object detectors. An off-the-shelf detector is modifi ed to extract contextual cues present in scenes. We implement a DNN-
based architecture aimed at learning this information. A synthetic image generator is implemented that generates random images 
while enforcing a set of simple, predetermined contextual relationships. Finally, a series of experiments are carried out to evaluate the 
effectiveness of our design by measuring the improvement in average precision.

Kevin Bardool, Tinne Tuytelaars and Jose Oramas
AUTHORS

Best Student Papers

REGIS LOEB 
RESEARCH ASSOCIATE, KUL

Privacy Preserving Reinforcement Learning over Distributed Datasets 

As the IoT is becoming increasingly popular, the possibility to exchange data between a group, or fl eet, of similar devices arises. 
This allows institutions to share data about a specifi c control task to boost learning processes. However, such data sets are often 
confi dential and cannot be shared in their raw form. We propose a privacy-preserving reinforcement learning technique that enables 
knowledge transfer among agents based on a peer-to-peer encryption protocol. 

Regis Loeb, Timothy Verstraeten, Ann Nowé and Ann Dooms
AUTHORS

Best Student Papers
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GANG WANG 
DOCTORAL RESEARCHER, GHENT UNIVERSITY

Automated Artemia detection and length measurement using deep 
convolutional networks

Automated image analysis has attracted much attention in the bioscience engineering fi eld, due to its superiority in processing effi ciency 
and assessment objectivity over manual image analysis. In aquaculture, the brine shrimp Artemia is an intensively used cost-effective 
diet for fi sh and crustacean larvae, and recently, the number of Artemia studies is increasing. Artemia objects are usually observed by 
a stereo-microscope, and conventionally, Artemia image analysis tasks are carried out manually, which is rather time-consuming and 
labor-intensive. It is highly desired to have tailor-made methods for analyzing Artemia images. In response to such demands, we focus 
on two typical Artemia image analysis tasks: Artemia detection and Artemia length measurement.

Gang Wang and Bernard De Baets
AUTHORS

NIKKI THEEUWES
MASTER STUDENT, EINDHOVEN UNIVERSITY EINDHOVEN

Formalization and Improvement of Ambulance Dispatching in Brabant-
Zuidoost

This work aimed to improve ambulance on-time performance. First, current ambulance dispatch practices in Brabant-Zuidoost were 
captured using machine learning and a unique postprocessing phase,resulting in a representation that is both concise and more 
accurate than the policy commonly assumed in literature. Four enhancements to the current policy were proposed and evaluated in a 
realistic simulation. Results showed improvement of the on-time performance equivalent to over seven additional weekly ambulance 
shifts.

Nikki Theeuwes, Geert-Jan van Houtum and Yingqian Zhang
AUTHORS

Best Student Papers
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