SAARBRÜCKEN, AUGUST 29 – SEPTEMBER 2, 2022
PROGRAMME AND PRACTICAL INFORMATION

A Warm Welcome To IDESSAI 2022,
If you are reading these lines, it means you are participating in the second edition of the joint
Summer School by DFKI and Inria.
The first IDESSAI in 2021 was forced to be online due to the pandemic. Therefore, we are more
than happy that this year's Summer School can take place in-person in Saarbrücken.
This event, after the enriching joint presentations at Vivatech, is another milestone this year
within the Inria-DFKI partnership. Our priority is to establish Europe at the top of AI research
and innovation worldwide and therefore to build up a community of young researchers that
both deeply understand the science of AI in all its different facets but also consider its impact
on humans and our society.
IDESSAI 2022 is a prime example of networking and exchange among researchers. Many
young PhD students come together to present and discuss their research and interact with
each other as well as with experts in the field. The focus of this year's IDESSAI is on "Trusted
AI" and "Sustainable AI". These two areas are key ethical and normative challenges that arise
when targeting human-centred AI.
We are excited to have you join these discussions and form a new bond across borders.
We wish you a fruitful week!

Emmanuel Vincent
Head of Science, Inria Nancy - Grand Est

Special thanks also granted to our Sponsors:

Philipp Slusallek
Executive Director, DFKI Saarbrücken
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Corona Regulations in Saarland & University
Campus of Saarbrücken
In the fight against the spread of COVID-19, Germany has different regulations,
which depend on the individual federal states. Therefore, we inform about the
currently applicable rules in Saarland, as well as our recommendations for
IDESSAI 2022.
- masks are mandatory on buses and trains, minimum medical masks
To ensure a great experience for all participants, we recommend regular testing
against the corona virus. We therefore ask all participants to get tested shortly
before the IDESSAI. During the IDESSAI, it is also possible to get tested on the
campus of Saarland University for a fee of 3,00€ (residents of Germany) or
10,00€ (non-residents of Germany). You can also purchase self-tests in the
pharmacy or german drug stores (DM or Rossmann) for about 2,50€.
In the premises, we recommend wearing a mask if it is not possible to keep a
sufficient distance.

During the event itself, we recommend washing your hands regularly. For hand
disinfection we will provide equipment throughout the venue.

Furthermore, the leading app in Germany is the “Corona Warn
App”, which tells you when you have had contact with a positive
person. Feel free to download it for Apple or Android.

We urge all participants to inform us immediately if they feel unwell! If you
have been tested positive, we will find a solution to ensure the participation at
IDESSAI 2022!
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The Venue – Getting There By Bus
IBIS Saarbrücken City
Hohenzollernstraße 41
66117 Saarbrücken

Universität
Busterminal

Dudweiler
Dudoplatz

Universität
Busterminal

Dudweiler
Dudoplatz

Dudweiler

Below you will find the bus lines from the hotels we have an agreementDudoplatz
with.
st
Until the 31 of August, you can purchase a ticket from ‘Deutsche Bahn’ for
Trierer
Straßethe
→
Universität
9,00€. This way, you can use all public transport in the city until
end
of
124
Universität Busterminal
Intercity Hotel
Mensa
August for 9,00€ in total.
Hafenstraße 55
66111 Saarbrücken

Hotel

Buslinie

124
Holiday Inn Express
Klauserner Straße 4-6
66115 Saarbrücken

Busstop

Final
Destination

Trierer
Straße →
Universität
Mensa

Universität
Busterminal

Trierer
Straße →
Universität
Mensa
Roonstraße
→
124
Universität
Mensa
Roonstraße
→
101
Universität
Mensa
Hansahaus/L
udwigskirch
102 e →
Universität
Mensa

102

IBIS Saarbrücken City
Hohenzollernstraße 41
66117 Saarbrücken

Intercity Hotel
Hafenstraße 55
66111 Saarbrücken

Trierer
Straße →
124
Universität
Mensa

102

124

Trierer
Straße →
Universität
Mensa
Haus der
Zukunft →
Universität
Mensa
Haus der
Zukunft →
Universität
Mensa
Haus der
Zukunft →
Universität
Mensa
Haus der
Zukunft →
Universität
Mensa
Saarbrücken
Hauptbahnh
of →
Universität
Mensa
Bahnhofstra
ße →
Universität
Mensa
Saarbrücken
Hauptbahnh
of →
Universität
Mensa

Dudweiler
Dudoplatz

102

Hotel

124
124
Holiday Inn Express
Klauserner Straße 4-6
66115 Saarbrücken

Hotel Maeleine
Cecilienstraße 5
66111 Saarbrücken

IBIS Saarbrücken City
Hohenzollernstraße 41
66117 Saarbrücken

Dudweiler
Dudoplatz

Universität
Busterminal

Dudweiler
Dudoplatz

101
102

102
124

Universität
Busterminal

Dudweiler
Dudoplatz

Buslinie

150
101

102
102
Mercure Hotel Saarbrücken
City
Hafenstraße 8
66111 Saarbrücken
Intercity Hotel
Hafenstraße 55
66111 Saarbrücken

102
124

124
102

Universität
Busterminal

124

Trierer
Straße →
Universität
Busstop
Mensa
Haus der
Trierer
Zukunft →
Straße →
Universität
Universität
Mensa
Mensa
Haus der
Trierer →
Zukunft
Straße →
Universität
Universität
Mensa
Mensa
Haus
der
Roonstraße
Zukunft
→
→
Universität
Universität
Mensa
Mensa
Haus
der
Roonstraße
Zukunft
→
→
Universität
Universität
Mensa
Mensa
Saarbrücken
Hansahaus/L
Hauptbahnh
udwigskirch
of
→
e→
Universität
Universität
Mensa
Mensa
Bahnhofstra
ße
→
Trierer
Universität
Straße →
Mensa
Universität
Saarbrücken
Mensa
Hauptbahnh
Trierer
of
→
Straße →
Universität
Universität
Mensa
Mensa
Haus der
Zukunft →
Universität
Mensa
Haus der
Zukunft →
Universität
Mensa
Haus der
Zukunft →
Universität
Mensa
Haus der
Zukunft →
Universität
Mensa
Saarbrücken
Hauptbahnh
of →
Universität
Mensa
Bahnhofstra
ße →
Universität
Mensa
Saarbrücken
Hauptbahnh
of →

The leading App in Saarland for bus and subway transfer is SaarVV.
Dudweiler
YouHotel
canMaeleine
download it101either forDudoplatz
Apple or Android. Furthermore, it is
101
Cecilienstraße
5use the Webbrowser to know how Hotel
Maeleine
possible
to
to
get
from
A
to
B.
66111 Saarbrücken
Cecilienstraße 5
Dudweiler
66111below).
Saarbrücken
The nearest bus stop102is ‘Universität
Dudoplatz Mensa’ (see
150

102

Mercure Hotel Saarbrücken
City
Hafenstraße 8
66111 Saarbrücken

102

124

102
Sulzbach Bf

150
Dudweiler
Dudoplatz

102
Dudweiler
Dudoplatz

Universität
Busterminal

Mercure Hotel Saarbrücken
City
Hafenstraße 8
66111 Saarbrücken

102

124

Dudweiler
Final
Dudoplatz
Destination
Universität
Universität
Busterminal
Busterminal
Dudweiler
Dudweiler
Dudoplatz
Dudoplatz
Dudweiler
Universität
Dudoplatz
Busterminal
Sulzbach Bf
Dudweiler
Dudoplatz
Dudweiler
Dudweiler
Dudoplatz
Dudoplatz
Dudweiler
Dudoplatz
Universität
Busterminal

Universität
Busterminal
Dudweiler
Dudoplatz

Universität
Busterminal

Dudweiler
Dudoplatz

Dudweiler
Dudoplatz

Sulzbach Bf

Dudweiler
Dudoplatz

Dudweiler
Dudoplatz

Universität
Busterminal

The Venue – Getting There By Car
Beware: When driving with the car to Campus, read the following for parking
slots (participants must pay the parking ticket on their own).
GPS coordinates of Saarbrücken campus
N 49° 15' 32,0"

E 07° 02' 25,4"

From Mannheim/Karlsruhe
Take the A6 motorway as far as the exit 'St. Ingbert West'. After leaving the
motorway, follow signs to the university ('Universität').
From Koblenz/Trier
Take the A1 motorway as far as the Saarbrücken junction ('Autobahnkreuz
Saarbrücken') where you join the A8 towards Karlsruhe. Continue to the
Friedrichsthal interchange ('Autobahndreieck Friedrichsthal') and then switch to
the A623 motorway towards Saarbrücken/France ('Saarbrücken/Frankreich').
Leave the A623 at the Sulzbach exit. After leaving the motorway, join the L126
and continue through Sulzbach. Remain on the L126 for about four kilometres,
after which you will be able to follow signs to the university ('Universität').
From France
If driving from Paris/Metz or from Strasbourg, follow the A4 motorway as far as
junction 40, where you switch to the A320/E50 towards Saarbrücken (Note: at
the French/German border, the A320/E50 becomes the A6/E50). Continue the
A6 towards Mannheim as far as the exit 'St. Ingbert West'. From there you can
follow signs to the university ('Universität').
From Luxembourg
Take the A620 motorway towards Saarbrücken. At the Saarbrücken interchange
('Autobahndreieck Saarbrücken') change onto the A6 motorway towards
Mannheim. Leave the A6 at the 'St. Ingbert West' exit and from there follow signs
to the university ('Universität'). While this is not the most direct route to the
university, it avoids the relatively complicated route through the centre of the
city.

The Venue – Buildings And Rooms
The Summer School will take place at the Campus of University of Saarland in
the following buildings:

1. Max Planck Institute for
Software Systems (MPI-SWS)
Campus E 1 5
Lobby; R 002; R 029
Stuhlsatzenhausweg 4
66123 Saarbrücken
Germany

2. Max Planck Institute for
Informatics (MPI-INF)
Campus E 1 4
Lobby
Stuhlsatzenhausweg 4
66123 Saarbrücken
Germany

Arrival - Starting The Event
On Monday 29th of August, we will start at the building E 1 5 (SWS) in the
entrance area/ Foyer. There you will find two Tables for registering yourself to
the IDESSAI 2022. This spot will function as the Info Point throughout the whole
Summer School, meaning we are there to answer any kind of questions then.
Registration will be possible from 10 am onwards.

When arriving, you must:
- Go in front of your Track specific registration (will be signposted)
- Tell us your Name and (!) hand over your Poster, when printed yourself
o The poster is sufficient for us to prepare all Sessions
o We will give you all the information you need then like WIFI PW,
where to go etc.
- Deposit your luggage (if any) in the room behind us (R 005)
- Enjoy your time (with others) till start

During The Event
Please pay heed to the following:
- In the lecture rooms are no drinks and food allowed
o We will deposit stations in front of the rooms to leave your drinks
behind
o If you feel the urge to have a drink, only outside of the rooms!
- Our Info Point may not be always seated but you can also approach the
Organizing Committee directly
- Be respectful and kind to all other participants
- The Summer School’s common language is English, we would wish for
everyone to follow this as it enables everyone to participate and discuss
with each other in the same way

After The Event
If you still have the energy and feel like trying out the restaurants in Saarbrücken,
we are providing a small list for you. They are all directly in the centre of
Saarbrücken and therefore, you can walk from there to other locations or
straight back to your hotel.
Note: Those are recommendations made by us and therefore totally subjective!

Track A – Trusted AI
All Track A & Joint Sessions will be held in Building E 1 5, R 002.
Poster Sessions will be held in Building E 1 4, the lobby.

Programme
Mo, August 29th
13:15-14:15 CET – Opening with special guests
14:30-17:00 CET – Course 1: Catuscia Palamidessi (Inria) – Privacy and Fairness

Tue, August 30th
09:00-10:00 CET – Keynote 1: Michael Luck (Professor of Computer Science, King´s College
London) - Artificial Intelligence: Towards Safety and Trust
10:30-13:15 CET – Course 2: Vera Sosnovik and Salim Chouaki (CNRS) - Security and privacy
issues with social computing and online advertising
14:30-15:30 CET – Participant Posters and Demos I
15:45-18:15 CET – Course 3: Caterina Urban (Inria) – Formal Methods For Machine Learning

Wed, August 31st
09:00-10:00 CET – Keynote 2: Sophie Quinton (Inria) – ICT And Sustainability
10:30-13:15 CET – Course 4: Martin Georg Fränzle (University of Oldenburg) – AI Components
For High Integrity, Safety-Critical Cyber-Physical Systems: Chances and Risks
14:30-15:30 CET – Participant Posters and Demos II
15:45-18:15 CET – Course 5: André Meyer-Vitali (DFKI) – Trustworthy Hybrid Team DecisionSupport

Thu, September 1st
09:00-10:00 CET – Keynote 3: Marcus Voß (Birds on Mars) – Applying Artificial Intelligence For
Climate Action
10:30-13:15 CET – Course 6: Freddy Lecue (Thales & Inria) – Explainable AI: A Focus on
Machine Learning And Knowledge Graph-based approaches

14:30-15:30 CET – Participant Posters and Demos III
15:45-18:15 CET – Course 7: Titouan Vayer (ENS Lyon) – Less Is More? How Compressive
Learning and Sketching For Large-Scale Machine Learning Works

Fri, September 2nd
09:00-12:00 CET – Course 8: Rafaël Pinot (EPFL) – Are Neural Networks Getting Smarter? State
of Knowledge On Adversarial Examples in Machine Learning
12:15-13:15 CET – Collaborative Wrap Up

Mo, August 29th
13:15-14:15 CET – Opening Ceremony
Moderation: Reinhard Karger, M.A. – DFKI Spokes Person
Prof. Dr. Josef van Genabith

Sébastien Girard
Dr. Hanno Thewes

Sebastian Rost

Emmanuel Vincent
Dr. Christian Müller
Prof. Dr. Holger Hermanns
Shirin Iqbal

DFKI, University of Saarland
Professorship for Translation-oriented Language
Technology
Consul General of the Republic of France
in Saarland
State Chancellery
Dept. E Head of Unit E/1 Fundamental Issues, European
Law and European Policy
Franco-German University
Deputy Head Of Division "Steering Bodies And Scientific
Projects"
Inria Nancy - Grand Est
Senior Research Scientist & Head of Science
DFKI
Principal Researcher & Research Fellow
CPEC
Spokes Person
DFKI
Organizing Committee IDESSAI

14:30-17:00 CET – Course 1
Catuscia Palamidessi (Inria) assisted by Sayan Biswas
Catuscia Palamidessi is Director of
Research at Inria Saclay. She has been
Full Professor at the University of
Genova and Penn State University.
Palamidessi’s research interests include
Machine Learning, Privacy, Fairness,
Secure
Information
Flow,
and
Concurrency. In 2019 she obtained an
Advanced Grant from the European Research Council for the project “Hypatia”, which focuses
on identifying methods for local differential privacy offering an optimal trade-off with quality
of service and statistical utility. She is in the Editorial board of various journals, including the
IEEE Transactions on Dependable and Secure Computing, the Journal of Computer Security,
Mathematical Structures in Computer Science, and Acta Informatica. She is member of the
advising committee of the French National Information Systems Security Agency (ANSSI).

Privacy and Fairness
In this course, I will speak about two main ethical issues in machine learning, namely privacy
and fairness. The issue of privacy arises concerning the sensitive data in the training set: by
exploring the machine learning model (white box attack) or simply by querying it (black box
attack), it is possible to retrieve this sensitive information with a high degree of probability.
The issue of fairness arises mainly because the decisions proposed by the model are based on
correlation, which can be a source of bias. In my course, I will present differential privacy,
which is one of the most popular frameworks for privacy, I will discuss how it can be applied
in machine learning, and I will show the relation with generalization and accuracy. Then I will
present various notions of fairness, I will discuss how they can be implemented for machine
learning and will show some known results about the relation between fairness, accuracy, and
privacy.
At the end of the course, there will be a hands-on session, coordinated by Sayan Biswas, with
exercises on the application of differential privacy to machine learning.

Tue, August 30th
09:00-10:00 CET – Keynote 1 (joint)
Michael Luck (Professor of Computer Science, King´s College London)
Michael Luck is Professor of Computer Science in the Department
of Informatics at King's College London, where he also works in the
Distributed Artificial Intelligence group, undertaking research into
agent technologies and artificial intelligence.
He is currently Director of the UKRI Centre for Doctoral Training in
Safe and Trusted Artificial Intelligence, Director of the King's
Institute for Artificial Intelligence, and scientific advisor for
Aerogility, ContactEngine and CtheSigns. He is co Editor-in-Chief of
the journal, Autonomous Agents, and Multi-Agent Systems, and is a Fellow of the European
Association for Artificial Intelligence and of the British Computer Society.
Artificial Intelligence: Towards Safety and Trust
Artificial Intelligence is increasingly prevalent or proposed, with the potential to
fundamentally change many aspects of our lives, yet it has been around for more than 50
years. So, what's new and why do we need to pay particular attention to AI more than ever
now?
In this talk I will give a brief review of how we understand AI, now and in the past, and give a
little historical perspective, before raising some important questions and issues that merit
important consideration today. I will suggest a particular focus on the need to address issues

of safety and trust if there is to be wider deployment and adoption in many areas and review
some recent developments.

10:30-13:15 CET – Course 2
Vera Sosnovik and Salim Chouaki (CNRS)
Vera Sosnovik is a third-year PhD
student at University Grenoble Alpes
working with Dr Oana Goga. She
graduated from University Grenoble
Alpes in 2019 with a Master Degree in
Data Science. Her work focuses on
detecting and studying problematic
ads in social media and assesses the
impact they have on users.

Salim Chouaki is a second year PhD student at University Grenoble Alpes. He graduated in
2020 with an engineering degree in computer systems and software. He works on analysing
risks associated with incidental and targeted exposure to information on social media using
the CheckMyNews chrome extension that he has developed to collect data from Facebook.
Security and privacy issues with social computing and online advertising
The enormous financial success of online advertising platforms is partially due to the precise
targeting features they offer. Ad platforms collect a large amount of data on users and use
powerful AI-driven algorithms to infer users’ fine-grain interests and demographics, which
they make available to advertisers to target users.
While the marketing benefits are clear, these targeting technologies have also brought new
risks for individuals and society. For example, advertisers such as Cambridge Analytica have
maliciously used these targeting features to manipulate users in the context of elections.
In this lecture, I will provide an overview of how targeted advertising works, and I will describe
four types of studies that are useful to tackle security, privacy, and algorithmic risks: audit
studies, attack studies, measurement & behaviour studies, and algorithmic & system design
studies.
In the lab, we will work on code to collect data from public online advertising APIs and build
algorithms to analyse this data.

14:30-15:30 CET – Participant Posters and Demos (joint)
Subhasish Basak
Agence Nationale Sécurité Sanitaire Alimentaire Nationale (ANSES)
and Université Paris-Saclay; laboratoire des signaux et systemes
(L2S)
Poster: Bayesian multi-objective optimization for quantitative
risk assessment in microbiology
As a part of the European project ArtiSaneFood, the primary goal of this collaborative work
between ANSES, CNIEL and L2S is to establish efficient bio-intervention strategies for cheese
producers in France, to “economically” reduce the risk of Haemolytic Uremic Syndrome (HUS)
caused by Shiga-Toxin producing Escherichia Coli (STEC) present in raw-milk soft cheese. This
translates into a multiobjective optimization problem of a stochastic simulator based on a
quantitative risk assessment (QRA) model proposed by Perrin et al. (2014), to estimate the
Pareto optimal solutions for the process intervention parameters.

Théophile Bayet
IRD (France); Sorbonne Université (France); Université Cheikh Anta
Diop (Sénégal)
Poster: Distribution Shift nested in Web Scraping: Adapting MS
COCO for Inclusive Data
Popular benchmarks in Computer Vision suffer from a Westerncentric bias that leads to a distribution shift problem when trying to deploy Machine Learning
systems in developing countries. Palliating this problem using the same data generation
methods in poorly represented countries will likely bring the same bias that were initially
observed. In this paper, we propose an adaptation of the MS COCO data generation
methodology that address this issue and show how the web scraping methods nests
geographical distribution shifts.

Larissa Bolte
Sustainable AI Lab; Universität Bonn
Demo: Conceptual Foundations of Sustainability: Constructing an
Ethics Framework for ‘Sustainable AI’
My main research objective is to explore the conceptual
foundations of ‘sustainability’ to devise a normative sustainability

framework that will provide a fruitful addition to the young and ongoing debate on the ethics
of AI.
Abstract (long):
Although there are over a hundred different sets of AI ethics principles and guidelines to steer
the ethical (trustworthy, responsible) design and implementation of the technology, little has
been said in these guidelines about the sustainability of AI/ML. The notion ‘sustainability’ has
risen to extraordinary relevance in the face of the current climate crisis and researchers have
since picked up on the sustainability impacts of AI. My main research objective is to explore
the conceptual foundations of ‘sustainability’ in order to devise a normative sustainability
framework that will provide a fruitful addition to this young and ongoing debate in AI ethics.

Hamdi Friji
CEA-LIST/ IP PARIS
Poster: Distributed Intrusion detection system in a constrained
edge context
The last decade has seen a growth in the number of attacks with
severe economic and privacy damages, which reveals the need for
Network Intrusion Detection Systems. In this work we propose a flow-based solution for
network cyber-attacks detection in the edge context. The framework takes as input a flowbased graph structure and outputs a maliciousness score using graph neural network (GNN)
algorithms to classify flows into normal and malicious.

Filippos Gouidis
Foundation for Research and Technology; Greece
Poster: Leveraging Knowledge Graphs for Object State Detection
Object State Detection (SD) is a challenging task of great
importance to fields, such as Computer Vision, Robotics, among
others. In this work, we present results
investigating on how the incorporation of Common-Sense Knowledge in the form of
Knowledge Graphs can improve the overall performance on SD.

Antoine Gratia
University of Namur
Poster: SmartTune - Robust and Sustainable Hyper-Parameter
Optimisation for Deep Learning
Deep Learning models can be extremely complex to configure to
perform well. Neural Architecture Search (NAS) offers to navigate
these spaces automatically, but NAS remains costly in terms of computational resources. Our
goal is to generate architectures achieving trade-offs between performance and sustainability
by exploiting network topologies and domain constraints.

Wissal Guedri
Institute for Software and Systems Engineering - TU Clausthal
Poster: Formal Verification of Polynomial Neural Network (NN)
Various Technologies depend on neural network decisions.
However, guaranteeing their behaviour is still a significant
challenge. To this end, we are keen to co-develop an easy-to-learn
and verify NN architecture. Our focus is on polynomial NN with quadratic activation functions
in which formal verification remains an undiscovered area for this type of network where the
most excellent potential might be found.

Ling Huang
Université de technologie de Compiègne, CNRS, Heudiasyc
Poster: Evidence fusion with contextual discounting for multimodality medical image segmentation
In this work, we are going to present a new deep framework,
allowing us to merge multi-MRI image segmentation results using
the formalism of Dempster-Shafer theory and contextual discounting while considering the
reliability of different modalities relative to different classes.

Adrien Le Coz
IRT Systemx; ONERA; and Paris-Saclay University
Poster: Expression and validation of an operational domain using
extreme examples for computer vision applications
A main issue of Machine Learning models is knowing when their
predictions can be trusted. Here we explore how to express the
operational domain (or "domain of validity") of a classifier, using generative models to learn
powerful data representations and generate extreme examples. First results show that
generative models can be used to find the visual attributes that impact the most the accuracy
of a given classifier.

Marc Nabhan
Air Liquide
Poster: Unsupervised anomaly detection for industrial plant
sensors
Text Sensors are installed on every Air Liquide plant asset to
produce securely, monitor and optimize the plant performance. In
contrast to process problems, data anomalies are problems that are not fully handled
nowadays, which can have a significant impact on the plant operations. Since no labels are
identified for these types of anomalies, the proposed solution is to perform active learning
with expert-in-the-loop to iteratively detect and validate novel data anomalies.

Anne Radunski
Hasso-Plattner-Institut (HPI)
Poster: Comparing the state of mind of novice and expert
entrepreneurs facing today's ongoing crises via emotion analysis
In an unstable and critical time marked by the COVID-19 pandemic,
the Russian war against Ukraine, and the climate crisis, imminent
changes and constraints are inevitable. In this research project, we aim to address the issue
of how the current global crises influence the state of mind of entrepreneurs who have just
started their business (novices) and those who have already founded a business (experts).
Based on the collected data, annotated transcriptions are used to identify the mentioned
emotions according to Plutchik's eight basic emotions, to determine their intensity and
underlying causes, and to distinguish whether these emotions are positive or negative.

Alexandre Schortgen
Inria AT-GRA
Poster: Frantic race for higher-quality images, at what cost?
Comparison of boxing performance metrics evaluation between
high quality video and compressed and sparse video computer
vision analysis. A substantial gain in terms of data storage and
computational time for a minimal loss of information is highlighted.

Sophia Sylvester
Osnabrück University
Poster: Leveraging explainable AI methods to
classification issues in intrusion detection datasets

identify

While much researched, anomaly-based network intrusion
detection systems (NIDS) have few real-world applications due to
a lack of adequate modern datasets and confidence in the often-obscure machine learning
(ML) models. Using XAI methods, we show that imbalances of attack types bias the
classification of attack classes and SHAP explanations in the NSL-KDD dataset. Analysing attack
types directly improves performance, also enabling SHAP explanations that have a better fit
with domain expertise. In conclusion, XAI methods like SHAP can be employed to find and
debug issues with NIDS data and machine learning models.

Karim Tit
Inria LINKMEDIA
Poster: Fast Statistical Estimation of Neural Network Robustness
We quantify the robustness of a trained network to input
uncertainties with a stochastic simulation inspired by the field of
Statistical Reliability Engineering. The robustness assessment is
cast as a statistical hypothesis test: the network is deemed as locally robust if the estimated
probability of failure is lower than a critical level.

15:45-18:15 CET – Course 3
Caterina Urban (ANTIQUE)
Caterina is a research scientist in the Inria research team ANTIQUE
(ANalise StaTIQUE), working on static analysis methods and tools
to enhance the reliability and our understanding of data science
and machine learning software. She is Italian and studied for her
Bachelor’s (2009) and a Master’s (2011) degree in Computer
Science at the University of Udine. She then moved to France and
completed her Ph.D. (2015) in Computer Science, working under
the joint supervision of Radhia Cousot and Antoine Miné at École
Normale Supérieure. Before joining Inria (2019), she was a postdoctoral researcher at ETH
Zurich in Switzerland.
Formal Methods for Machine Learning
Formal methods can provide rigorous correctness guarantees on hardware and software
systems. Thanks to the availability of mature tools, their use is well established in the industry,
and to check safety-critical applications as they undergo a stringent certification process. As
machine learning is becoming more and more popular, machine-learned components are now
considered for inclusion in critical systems. This raises the question of their safety and their
verification. Yet, established formal methods are limited to classic, i.e., non-machine-learned
software. Applying formal methods to verify systems that include machine learning has only
been considered recently and poses novel challenges in soundness, precision, and scalability.
In this lecture, we will provide an overview of the formal methods developed so far for
machine learning, highlighting their strengths and limitations. Most of them verify trained
feed-forward ReLU-activated neural networks and employ either SMT, optimization, or
abstract interpretation techniques. We will present several approaches through the lens of
different robustness, safety, and fairness properties, with a focus on abstract interpretationbased techniques. We will also discuss formal methods for support vector machines and
decision tree ensembles, as well as methods targeting the training process of machine learning
models. We will then conclude by offering perspectives for future research directions in this context.

Wed, August 31st
09:00-10:00 CET – Keynote 2 (joint)
Sophie Quinton (Inria)
Sophie Quinton is a research scientist in computer science at INRIA
in Grenoble, France. Her research background is on formal methods
for the design and verification of embedded systems, with an
emphasis on real-time aspects. She is now studying the
environmental impact of ICT, on claims about the benefits of using
digital technologies for GHG emissions mitigation.
ICT and sustainability
The urgent need to mitigate climate change is one possible reason for explaining why the
environmental impact of Information and Communication Technologies (ICT) is receiving
more and more attention. Beyond climate change, this raises the broader question of what
part ICT could play in a sustainable society or to help us build it.

In this talk I will strive to provide an overview of the state of the art on environmental impacts
of ICT and existing methods to assess them. I will first introduce Life Cycle Analysis, a method
that assesses multiple categories of impacts of the product under study across all the stages
of its life cycle. In the second part of the talk, we will focus on the rebound effect (the fact that
making a process more efficient tends to increase its use) and structural impacts of ICT (i.e.,
the environmental impacts resulting from how digital technologies reshape society). I will
conclude by discussing limitations of quantitative approaches for assessing such indirect
impacts, and ethical issues that this raises for researchers in computer science.

10:30-13:15 CET – Course 4
Prof. Dr. Martin Georg Fränzle (University of Oldenburg)
Martin Fränzle has been the Professor for Hybrid Systems within
the Department of Computing Science at the University of
Oldenburg since 2004 and for Foundations and Application of
Systems of Cyber-Phys ical Systems since 2022. He holds a diploma
and a doctoral degree in Computer Science from Kiel University and
was Associate Professor (2002-2004) and Velux Visiting Professor
(2006-2008) at the Technical University of Denmark (DTU), Dean of
the School of Computing Science, Business Administration,

Economics, and Law at Oldenburg, and recently the Vice President for Research, Transfer, and
Digitalization at the University of Oldenburg.
His research spans a scope from fundamental research, in particular dynamic semantics and
decidability issues of formal models of cyber-physical systems, over technology development
addressing tools for the modelling, automated verification, and synthesis of cyber-physical
and human-cyber-physical system designs to applied research as well as technology transfer
with automotive and railway industries as well as design-tool vendors, the latter being based
on numerous industrial cooperation projects.
AI components for high integrity, safety-critical cyber-physical systems: chances and risks
Smart cities, automated transportation systems, smart grids, smart health, and Industry 4.0
— the key technologies setting out to shape our future rest on cyber-enabled physical
environments. Elements of intelligence, cooperation, and adaptivity are added to all kinds of
physical entities by means of information technology, with artificial intelligence increasingly
being an integral part. But many of these cyber-physical systems (CPS) operate in highly safetycritical domains or are themselves safety-critical, inducing safety concerns about the
embedded software and AI, as their misfunctions or misconceptions and misinterpretations
of environmental state and intent gain direct physical impact due to the cyber-physical nature
of the system. Embedding AI components, especially those based on machine learning, into
such systems consequently bear chances and risks - and only if we are able to rigorously
control the latter will be able to exploit the former in a justifiable and societally acceptable
manner.
The lecture will first demonstrate the chances and risks induced by embedding AI
components that are based on machine learning into CPS. We will therefore analyse different
variants of integrating training and learning into the development process and of embedding
AI into heterogeneous CPS architectures. Exploiting such architectural patterns, we will discuss
key types of expected industrial applications and identify their particular safety requirements
at system level, derive the ones induced on component level, and quantify the pertinent safety
targets. This provides a rigorous basis for relating the state of the art in semiformal and formal
analysis techniques for such systems to the societal demand. We will explain and characterize
existent verification and validation approaches accordingly.

14:30-15:30 CET – Participant Posters and Demos (joint)
Laura Burkhardt
Sustainable AI Lab; University of Bonn
Poster: AI Supported Medical Decision-making between Trust and
Transparency
The growing implementation of ML-based Diagnostic Decision
Support Systems (DDSSs) in various medical fields pose new
challenges to the care-relationship between patients and medical experts. In the context of

DDSSs especially the connection and tension between transparency and trust plays a crucial
role. Since DDSSs do not work in isolation but within other systems including human agents in
different roles, e.g., patients, doctors, nurses, and system developers, it is crucial to ask for
whom these systems need to be transparent as well as whom or what is trusted or relied upon.
The main question here then is, to what extent care-relationships are altered, if there is a nonfully transparent AI mechanism inserted in the diagnostic process and what implications that
has for interpersonal and institutional/public trust in Medical Expertise.

Perla Doubinsky
Conservatoire National des arts et métiers (Cnam)
Poster: Extracting diverse controls from the latent space of GANs
Different works have shown that GANs implicitly encode the
semantics of the training data in the latent space. It is thus possible
to exploit the existing structure to extract various controls over the
generated data. We will present two applications. First, an application to control binary facial
attributes (e.g., glasses) together with a method to address the problem of entanglement
between attributes. Second, an extension of existing methods to control a different type of
attribute: the number of objects in a scene.

Elia Guerra
Centre Tecnològic de Telecomunicacions de Catalunya (CTTC);
Universitat Politècnica de Catalunya (UPC)
Poster: How Much Does It Cost to Train a Machine Learning Model
over Distributed Data Sources?
Centralized Federated Learning, Gossip and Blockchain-enabled
federated learning are some of the most appealing solutions to train a machine learning model
over distributed data-sources. We propose a comparison between these techniques
combining standard performance indicators, like accuracy, with indicators to quantify the
efficiency of these algorithms.

Gaole He
Delft University of Technology
Poster + Demo: Ready Player One! Eliciting Diverse Knowledge
Using A Configurable Game
Access to common sense knowledge is receiving renewed interest
for developing neuro-symbolic AI systems or debugging deep
learning models. Little is currently understood about the types of knowledge that can be
gathered using existing knowledge elicitation methods. Moreover, these methods fall short of
meeting the evolving requirements of several downstream AI tasks. To this end, collecting
broad and tacit knowledge, in addition to negative or discriminative knowledge can be highly
useful. Addressing this research gap, we developed a novel game with a purpose, ‘FindItOut’,
to elicit different types of knowledge from human players through easily configurable game
mechanics.

Anne Josiane Kouam Djuigne
Inria TRIBE
Poster: Zen: Producing Complex Realistic Call Detail Records
Our work presents the modelling of cellular network datasets,
namely Charging Data Records (CDRs), that fulfil real-world CDRs
attributes. We reproduce realistic spatio-temporal human mobility
behaviour and leverage Long-Short Term Memory to model individual nodes' traffic
behaviour. Based on a lifelike structure of the cellular network architecture and social life, we
combine these models into complete and realistic CDRs that reproduce the daily cellular urban
life and are highly valuable.

Leonhard Kunz
DFKI Kaiserslautern
Poster: Efficient automated leakage detection in pressured air
systems using mobile robotics
Leakages in pressured air systems are a frequent and difficult to
trace source of energy losses. Detecting them requires a repeated
time-consuming manual search, during which a worker usually needs to scan the whole pipe
duct and mark any leakages by hand. The leakages can be detected by monitoring the sound
pressure level to identify distinctive patterns within a narrow frequency band using an
ultrasonic microphone. Typically, attention is paid to exceeding a certain threshold within
these patterns, but matching algorithms or machine learning could also be employed to

improve the data-based detection of leakages. In the scope of the research project KI4ETA,
we attempt to automate this process with a mobile robot efficiently using the same sensing
method. While past automation approaches focus on a full scan of the environment, we aim
at conducting a targeted search and therefore minimize the necessary time for the detection
of leakages.
Our approach leverages visual SLAM technology to get a more information-rich model of its
environment. This enables a more targeted search and better plannability to reach good
detection positions. It also features the integration of human expert knowledge, to constrict
the search to regions of increased probability of leakages. With the use of AI-based imageprocessing, the environment scan can be limited to relevant directions of the field of view.
This combination of these techniques enables targeted strategies toward efficient and
automated leakage detection. It also brings inherent digitization of the search and
documentation process. To fully leverage this potential, the whole application is highly
integrable with other systems using standard interfaces like OPC-UA for data transfer.

Simon Letzgus
Machine Learning Group; Technische Universität Berlin
Poster: Understanding data-driven power curve models using XAI
Like in many other domains, machine learning methods have had a
tremendous impact on wind energy research in recent years. In
wind turbine power curve modelling, for example, deep ANNs have
shown significant advantages over conventional methods. Despite their impressive predictive
abilities, however, ANNs are often criticized as opaque black-boxes with no physical
understanding of the system they describe. We apply Shapley Values to uncover the strategies
learned by ANNs trained to model turbine output based on operational data. The results have
significant implications for model selection and wind turbine monitoring applications.

Julien Michel
EPITA and Université de Strasbourg
Poster: Graph community evolution for attacks detection
Data to analyse for attacks detection in network are very
unbalanced in general. This fact makes it hard for statistical
anomalies to prove themselves useful in attacks detection.
Moreover, there is a need to be able to analyse the relation between the different elements
in the network and answer to the need of new features with less statistical bias. The graphbased approach seemed like a meaningful choice since this approach can show a
representation of the relation in the network.Graph metrics can then be used as both

representations of temporal and spatial behaviours in the network, especially community
metrics and their evolution in a dynamic graph.

Rémi Piau
Inria SIROCCO
Poster: Learning on Entropy Coded Images with CNN
We propose an empirical study to see whether learning with
convolutional neural networks (CNNs) on entropy coded data is
possible.
But entropy coding destroys the properties needed for a CNN to work well. Thus, learning on
such coded data with a CNN should prove impossible. Our experimental results show
otherwise: learning in such difficult conditions is still possible albeit with reduced accuracy.

Caroline Pinte
Inria EMPENN
Poster: RNN-LSTM neural network
neurofeedback scores from EEG signals

for

predicting

fMRI

In the context of neurofeedback (NF) using simultaneous
acquisitions with electroencephalography (EEG) and functional
magnetic resonance imaging (fMRI), our goal is to enhance EEG-based NF using fMRI
information. In the future, this will help to reduce the use of the heavy and time-consuming
MRI modality. To do so, we propose a method based on a recurrent neural network (RNN)
that consists in learning a model from simultaneous EEG-fMRI acquisitions to predict NF-fMRI
scores with EEG signals features alone.

Albin Salazar
Inria ANTIQUE
Poster: A coarse-graining method for stochastic reaction networks
by Abstract Interpretation
In the last decades, logical models have emerged as a successful
paradigm for capturing and predicting the behaviour of systems of
molecular interactions. Intuitively, they consist in sampling the abundance of each kind of
biochemical entity within finite sets of intervals and deriving transitions accordingly. Whereas
formally sound derivation from more precise descriptions (such as from reaction networks)
includes many fictitious behaviours, direct modelling usually favours dominant interactions
with no guarantee on the behaviours that are neglected.

In this work, we formalize a sound and accurate discretization method for behaviours
emerging from stochastic reaction networks. To do so, we design overlapping intervals to
introduce a minimal effort for the system to go back to an abstract region of states, hence
limiting fictitious oscillations in the derived models. Then, we compute for pairs of transitions
(in the derived model) bounds on the probabilities on which one will occur first. We illustrate
our ideas on two case studies and demonstrate how techniques from Abstract Interpretation
can be used to construct more precise discretization methods, while providing a framework
to further investigate the underlying structure of logical models.

Yris Brice Wandji Piugie
FIME SAS and Normandie Uni;ENSICAEN;CNRS;GREYC
Poster: How Artificial Intelligence can be used for Behavioural
Identification?
The poster presents a baseline approach for user identification
based on multimodal behavioral biometrics using classical machine
learning and deep learning. Two behavioral biometrics have been used : human activities
captured by a smartphone and keystroke dynamics on a laptop. A generic workflow has been
used for the classical approach using Orange data mining software. Recent successful deep
learning approaches for time series classification on python have been used.

Hooman Tavakoli Ghinani
DFKI & Technologie-Initiative SmartFactory KL e.V.
Poster: Continual Object Detection as the active area in the ML
research field is a promising area for the design of a system
binding with sustainable AI principles
Flexible production in modern smart factories requires effective
support of human workers and smooth cooperation with assisting
robots. For this very reason, we base any assistive functionality on high-level intentions. In the
InCoRAP project, recognition of high-level intentions is based on gaze estimation and object
detection (OD) using probabilistic process models. For optimizing the object detection training
process to learn consecutive tasks without losing performance on the previous ones, we
investigate different continual object detection approaches. We can reduce the training time
and memory size and hence power consumption by utilizing the continual object detection
approaches for updating the previous model instead of training the novice model which leads
to the design of systems binding with sustainable AI principles.

15:45-18:15 CET – Course 5

Dr. André Meyer-Vitali (DFKI)
Dr. André Meyer-Vitali is a computer scientist who got his Ph.D. in
software engineering and distributed AI from the University of
Zürich. He worked on many applied research projects on multiagent systems at Philips Research and TNO (The Netherlands) and
participated in AgentLink. He also worked at the European Patent
Office. Currently, he is a senior researcher at DFKI (Germany)
focused on engineering and promoting Trusted AI and is active in
the AI networks TAILOR and CLAIRE. His research interests include
Software und Knowledge Engineering, Design Patterns, Neuro-Symbolic AI, Causality, and
Agent-based Social Simulation (ABSS) with the aim to create Trust by Design.
Trustworthy Hybrid Team Decision-Support
The aim to empower human users of artificially intelligent systems becomes paramount when
considering the coordination and collaboration in hybrid teams of humans and autonomous
agents. Hereby, we consider not only one-to-one interactions, but also many-to-many
situations (multiple humans and multiple agents), where we strive to make use of their
complementary capabilities. Therefore, mutual awareness of each other’s strengths and
weaknesses is crucial for beneficial coordination. Each person and agent has individual
knowledge, facilities, roles, capabilities, expectations and intentions. It should be clear for
each of them what to expect from each other, to avoid misleading anthropomorphism, and
how to delegate which tasks to whom. To address these goals, and in accordance with a
hybrid theory of mind, we propose the use of trustworthy interaction patterns and epistemic
orchestration with intentions and causal models.

Thu, September 1st
09:00-10:00 CET – Keynote 3 (joint)
Marcus Voß (Birds on Mars)
Marcus Voß is an AI Expert and Intelligence Architect at Birds on
Mars, where he works on AI applications for sustainable use cases.
He is an external lecturer on AI and data science at TU Berlin and
CODE University of Applied Sciences. Previously, he was a Research
Associate at TU Berlin, where he led the research group “Smart
Energy Systems” at the DAI Lab. He is active as Community Lead for
the building and transportation sector at Climate Change AI, an
international initiative that brings together stakeholders around AI
and climate change.
Applying Artificial Intelligence for climate action

Artificial Intelligence and Machine Learning provide powerful tools to tackle climate change in
various applications. They can support climate change mitigation, for instance, by helping
reduce greenhouse gas emissions within various applications. They can help adapt to a
changing climate and even advance climate science itself. However, AI and ML are not silver
bullets and can always only be one part of the solution. This talk provides an overview of the
strengths and weaknesses of ML, some example applications, and recurring themes. It
presents applications in the energy and transportation sectors and the joint project QTrees.aiof
the Technologiestiftung Berlin, Straßen- und Grünflächenamt Berlin and Birds on Mars that
aims to implement solutions to support the effective watering and care of city trees.

10:30-13:15 CET – Course 6
Freddy Lecue (Thales)
Freddy Lecue is the Chief AI Scientist at CortAIx (Centre of
Research & Technology in AI eXpertise) at Thales in Montreal Canada. He is also a research associate at Inria, in WIMMICS, Sophia
Antipolis - France. Before joining the new R&T lab of Thales
dedicated to AI, he was AI R&D Lead at Accenture Labs in Ireland
from 2016 to 2018. Prior joining Accenture he was a research
scientist, lead investigator in large scale reasoning systems at IBM
Research from 2011 to 2016, a research fellow at The University of
Manchester from 2008 to 2011 and research engineer at Orange Labs from 2005 to 2008. His
research area is at the frontier of intelligent / learning and reasoning systems. He has a strong
interest on Explainable AI i.e., AI systems, models and results which can be explained to
human and business experts.
Explainable AI: a focus on narrative, machine learning and knowledge graph-based
approaches
The future of AI lies in enabling people to collaborate with machines to solve complex
problems. Like any efficient collaboration, this requires good communication, trust, clarity and
understanding. XAI (eXplainable AI) aims at addressing such challenges by combining the best
of symbolic AI and traditional Machine Learning. This topic has been studied for years by all
different communities of AI, with different definitions, evaluation metrics, motivations and
results. This session is a snapshot on the work of XAI to date, and surveys the work achieved
by the AI community with a focus on machine learning and symbolic AI related approaches.
We will motivate the needs of XAI in real-world and large-scale application, while presenting
state-of-the-art techniques, with best XAI coding practices. In the first part of the tutorial, we
give an introduction to the different aspects of explanations in AI. We then focus the tutorial
on three specific approaches: (i) XAI using machine learning, (ii) XAI using a combination of
graph-based knowledge representation and machine learning. In part (iii), we will address the
question of how to generate appropriate verbal explanations – to derive the human
understandable “narrative” from the
events beings processed. We will get

into the specifics of the approach, the state of the art and the research challenges for the next
steps. This will include visiting the related problem of interpretability, one of the goals in
trustworthy AI. The final part of the tutorial gives an overview of real-world applications of
XAI as well as best XAI coding practices.

14:30-15:30 CET – Participant Posters and Demos (joint)
Éva Boguslawski
Inria TAU
Poster: Congestion handling on Power Grid governed by complex
automata
The thesis will focus on the development of a decision support
agent for the operation of the electricity transmission grid through
the decentralized multi-agent reinforcement learning (MARL) approach. We will consider the
constraints of each sub-agent, while trying to minimize changes and uncertainties associated
with unpredictability/instability of the production of green electricity sources as well as
related to incomplete information sources such as weather forecasts. This subject stems from
the energy transition and the smooth development and integration of renewable energies.

Jaime Céspedes Sisniega
Institute of Physics of Cantabria (IFCA)
Poster: Frouros: A Python library for drift detection in Machine
Learning problems
In real-world ML problems, models tend to suffer some
degradation in terms of performance over time, due to changes in
the concept of what is first learned by the model (concept drift), or due to significant changes
in the variables used by the model (data/covariate drift). We present Frouros, a Python library
capable of detecting drift using both supervised and unsupervised drift detection methods,
and which can be easily integrated with scikit-learn.

Trina De
Helmholtz-Zentrum Dresden-Rossendorf; Technische Universität
Dresden
Poster: Label-efficient Machine Learning for Diagnosing Urinary
Tract Infection (UTI) in Urine Microscopy
Urinary tract infections (UTI) belong to the most common clinically
relevant bacterial infections. 1 in 3 women worldwide will have at least one UTI by 24 years
of age and 40 - 50% of women will experience one UTI during their lifetime with 44%
experiencing recurrences. In this project, using a clinical dataset of brightfield microscopy of
patient’s urine with few annotated samples, we aim to develop a diagnostic phenotype
quantification workflow using label-efficient machine learning (ML) approaches. There are
several challenges to the clinical dataset at hand. Firstly, in the absence of specific labelling
for phenotype-relevant objects in the micrographs ground truth is ambiguous. Secondly,
obtaining manual annotations is laborious and requires highly-skilled annotators. Thirdly, the
variation in scale and shape of a particular type of phenotype-relevant objects is challenging
for the instance segmentation. To address these, first we develop a deep learning (DL) model
for object detection and binary segmentation in clinical samples of patients. Since the pixellevel microscopy annotation is time-consuming and requires expert knowledge we explore
label-efficient weakly or self-supervised approaches as pretext tasks to pre-train our DL
model. Furthermore, to use the full extent of the optical resolution of the brightfield
microscopy, as well as employ data augmentation and class balancing we use a custom
generator of micrograph patches. Next, to obtain weak multi-class annotations for objects
present in the micrographs we employ feature extraction with subsequent K-Means
clustering. Finally, we train or fine-tune our DL model end-to-end and provide an evaluation
of label-efficient techniques.

Elma Dervic
CSH Vienna / MedUni Vienna
Poster: Unravelling cradle-to-grave disease trajectories from
multilayer comorbidity networks
Multimorbidities, the presence of multiple diseases or conditions
in a patient, are strongly dependent on age, and they change with
patients' aging. We propose a novel approach on modelling dynamical comorbidity networks
from longitudinal population-wide healthcare data from Austria. We aim to understand
disease trajectories and in which directions they change overage.

Md Kamrul Islam
Inria CAPSID
Poster: Explaining link prediction in knowledge graphs
Several embedding methods were proposed to learn low
dimensional vector representations of entities and relations of a
KG. Such representations facilitate the link prediction task in the
service of inference and KG completion. The power of embedding methods is often criticized
for their lack of explainability. In this context, it is important to explain link predictions. As for
explainability, it constitutes a thriving research question, especially when it comes to analysing
KGs with their rich semantics rooted in description logics. In this study, a new rule mining
method is developed based on learned embeddings. The extracted rules are used as support
for
explainable
link
prediction.
Check
my
recent
work
(https://doi.org/10.1016/j.knosys.2022.109083) for details.

Chiara Lanza
Centre Tecnològic de Telecomunicacions de Catalunya (CTTC);
Universitat Politècnica De Catalunya
Poster: Energy efficient road traffic forecasting
Traffic forecasting is largely covered in the literature, in the last
year with the novel Deep Learning (DL) solutions. However, the
sustainability of this approach is still an open issue that we want to investigate in this work.
Different learning solutions will be analysed, with the aim of decreasing the energy
consumption in the training phase of the DL models and maintaining the accuracy. We
proposed a distributed solution to forecast traffic flow based on continual learning paradigm,
and we compared it with a standard centralized model and a local approach, in which models
are trained ad hoc for each sensor of the dataset.

Lorenz Linhardt
TU Berlin; BIFOLD
Poster: Robustifying pretrained models against Clever-Hans
decision strategies
Pre-trained models are increasingly used for transfer learning.
Often it is unclear what data the models have been trained on and
what biases (e.g., spurious correlations in the data) they have been subjected to. We propose
a soft-pruning strategy using the little data usually available for down-stream tasks to pre-

emptively robustify any given model against using spurious correlations learned during
pretraining.

Daniel Lukats
DFKI Kaiserslautern
Poster: Towards
Environments

Concept

Drift

Detection

f

or

Marine

In long-running data streams concept drift denotes the
phenomenon that the prior or posterior probabilities---P(X) or
P(Y|X)---governing the data stream may change such that other models deployed on the
stream must be adapted. Sensor streams observing marine environments combine several
challenges not addressed by state-of-the-art concept drift detectors in their entirety, including
but not limited to fully unlabelled data, seasonality, sensor outages and drift. Based on this
analysis, possible approaches for a dedicated concept drift detector for marine sensor streams
are outlined.

Cédric Prigent
Inria KERDATA
Poster: Supporting Efficient Workflow Deployment of Federated
Learning Systems on the Computing Continuum
Federated Learning (FL) allows multiple devices to learn a shared
model without exchanging private data. A typical scenario involves
using constrained devices in a massively distributed environment combining Cloud, Fog and
Edge resources, also called Computing Continuum (CC).
Running FL workflows across the CC involves frequent deployment and monitoring in large
scale and heterogeneous environments while considering several objectives such as privacy
preservation, quality of the prediction and resource consumption.
To this purpose, additional tools must be used to adapt ML workflows and better support
deployment of FL Systems. We propose a framework to automatically deploy FL workloads in
heterogeneous environments using formal description of the underlying infrastructure,
hyperparameter optimization and monitoring tools to ease management of the system.

Judith Sáinz-Pardo Díaz
CSIC-IFCA (Spanish National Research Council-Institute of Physics of
Cantabria).
Poster: pyCANON: A Python library to check the level of
anonymity of a dataset
The unstoppable improvements in data analysis techniques for
knowledge extraction and decision-making lead to the evolution of techniques for the secure
publication and sharing of data. With this aim, the implementation of pyCANON is presented.
pyCANON is a Python library that can be used to know the level of anonymity of a dataset
(and thus publish or share it while being aware of the risks involved). Nine different
anonymization techniques will be used for this purpose.

Kenny Schlegel
Chemnitz University of Technology
Poster: Exploring Vector Symbolic Architectures for Applications
in Computer Vision and Signal Processing
Vector Symbolic Architectures (VSAs) combine a high-dimensional
vector space with a set of carefully designed operators to perform
symbolic computations with large numerical vectors. Major goals are the exploitation of their
representational power and ability to deal with fuzziness and ambiguity. The presentation
explains our experience in applying VSAs in computer vision and signal processing, specifically
visual place recognition and time series classification. In visual place recognition, we can
enrich the descriptor vector of an image with additional information, such as spatial semantic
information, without increasing the resulting vector representation. In time series
classification, we integrated the principles of a VSA into a state-of-the-art time series
classification algorithm to provide explicit global time encoding. This prevents the original
method from failing in special cases where global context is important to distinguish signals.

Rémi Uro
Institut National de l'Audiovisuel
Poster: Automatic speech processing for gender representation
analysis
This poster will present how automatic speech processing can help
better understand the representation of women and men in
broadcast TV and radio and highlight its evolutions.

Anna Willmann
Helmholtz-Zentrum Dresden-Rossendorf
Poster: Surrogate Modelling for Boosting Research of Electron
Acceleration Processes
Interest in research in laser plasma acceleration (LPA) processes is
increasing year by year and reveals wide range of its applications
(e.g. tumour diagnoses and therapy or computer chips manufacturing). Optimization of
control over the particle acceleration phenomena requires complex technical equipment and
comprehensive experimental research that must be supported by theoretical findings and
numerical simulations. To connect experimental and theoretical results, process them to
provide strategies for stabilizing and improvement of particle acceleration we suggest a deep
learning based surrogate model. In our work we propose a generative (normalizing flows
based) surrogate model that can describe an electron bunch transformation in the simulated
beam transport – a sequence of optical elements that amplifies desired properties of an
accelerated bunch of electrons. In future such kind of model can provide more insights on its
internal dynamics, that cannot be observed during the experiment.

Abdahramane Wone
CNRS; GREYC; UMR 6072
Poster: Artificial Intelligence in certification of biometric systems
This work proposes a solution based on GAN to translate genuine
fingerprint images into what they would look like if they were
created from known spoof (fake fingerprint) materials.
This is an application of style transfer of GAN which can be used for certification of biometric
systems.

15:45-18:15 CET – Course 7 (joint)
Titouan Vayer (Postdoctoral researcher at École normale supérieure de Lyon)
Titouan Vayer is currently a postdoctoral researcher at ENS Lyon
and works on compressive learning problems. He worked during
his thesis, which was obtained in 2020 in IRISA, Vannes, on optimal
transport methods for machine learning: In the context of graphs
and heterogeneous data. Titouan Vayer is particularly interested in
the theory of learning in complex settings where the data are large,
structured and do not admit the same representation.

Less is more? How compressive learning and sketching for large-scale machine learning
works
Large-scale machine learning faces nowadays several computational challenges, due to the
high dimensionality of data and, often, very large training collections. In addition, there are
data privacy issues and potentially data organization issues (e.g., data distributed on several
servers without centralization).
In this course Titouan Vayer will present a potential remedy to these problems namely the
compressive learning framework. The central idea is to summarize a database in a single
vector, called sketch, obtained by computing carefully chosen nonlinear random features
(e.g., random Fourier features) and averaging them over the whole dataset. The parameters
of a machine learning model are then learned from the sketch, without access to the original
dataset. This course surveys the current state-of-the-art in compressive learning, including the
main concepts and algorithms, their connections with established signal-processing methods,
existing theoretical guarantees—on both information preservation and privacy preservation,
and important open problems.

Fri, September 2nd
09:00-12:00 CET – Course 8
Rafaël Pinot (EPFL)
Rafaël is currently a postdoctoral researcher at EPFL working with
Pr. Rachid Guerraoui and Pr. Anne-Marie Kermarrec within the
Ecocloud Research Center. He holds a PhD in Computer Science
from Université Paris Dauphine-PSL. His main line of research is in
statistical machine learning and optimization with a focus on the
security and privacy of machine learning applications. He is also
interested in statistical analysis of complex data structures.
Are neural networks getting smarter? State of knowledge on adversarial examples in
machine learning.
Machine learning models are part of our everyday life, and their security and reliability
weaknesses can be used to harm us either directly or indirectly. It is thus crucial to be able to
account for, and deal with, any new vulnerabilities. Besides, the legal framework in Europe is
evolving, forcing practitioners, from both the private and the public sectors, to adapt quickly
to these new concerns.
In this lecture, we will review the current state of knowledge on how to build safer machine
learning models. Specifically, we will focus on an important security concern, namely
adversarial example attacks. The vulnerability of state-of-the-art models to these attacks has

genuine security implications especially when models are used in AI-driven technologies, e.g.,
for self-driving cars or fraud detection. Besides security issues, these attacks show how little
we know about the models used every day in the industry, and how little control we have over
them. We provide some insights explaining how these attacks work, and how to mitigate them
by using some notions of learning theory and probability theory.

12:15-13:15 CET – Collaborative Wrap Up (joint)
Emmanuel Vincent (Inria) and Christoph Müller (DFKI)

Track B – Sustainable AI
All Track B Courses which are not jointly will be held in E 1 5 R 029.
Joint sessions will be held in Building E 1 5, R 002.
Poster Sessions will be held in Building E 1 4, the foyer.

Programme
Mo, August 29th
13:15-14:15 CET – Opening with Special Guests
14:30-17:00 CET – Course 1: Silviu-Ioan Filip (Inria) – Tools for DNN quantization

Tue, August 30th
09:00-10:00 CET – Keynote 1: Michael Luck (Professor of Computer Science, King´s College
London) - Artificial Intelligence: Towards Safety and Trust
10:30-13:15 CET – Course 2: Olivier Sentieys (University of Rennes & Inria) – Hardware
Accelerators for DNNs
14:30-15:30 CET – Participant Posters and Demos I
15:45-18:15 CET – Course 3: Christoph Lüth (DFKI Bremen) – An Introduction to the RISC-V
ISA

Wed, August 31st
09:00-10:00 CET – Keynote 2: Sophie Quinton (Inria) – ICT And Sustainability
10:30-13:15 CET – Course 4: Richard Membarth (DFKI Saarbrücken) – Code Optimization Via
Specialization
14:30-15:30 CET – Participant Posters and Demos II
15:45-18:15 CET – Course 5: Anne-Laure Ligozat (ENSIIE & LISN) – Carbon Footprint of AI

Thu, September 1st
09:00-10:00 CET – Keynote 3: Marcus Voß (Birds on Mars) – Applying Artificial Intelligence
For Climate Action
10:30-13:15 CET – Course 6: Danilo Carastan dos Santos (Inria) – Measuring the Energy
Consumption of AI

14:30-15:30 CET – Participant Posters and Demos III
15:45-18:15 CET – Course 7: Titouan Vayer (ENS Lyon) – Less Is More? How Compressive
Learning and Sketching For Large-Scale Machine Learning Works

Fri, September 2nd
09:00-12:00 CET – Course 8: Taner Topal (Cambridge Machine Learning Systems Lab) - An
Introduction to Federated Learning with Flower
12:15-13:15 CET – Collaboral Wrap Up

Mo, August 29th
13:15-14:15 CET – Opening Ceremony
Moderation: Reinhard Karger, M.A. – DFKI Spokes Person
Prof. Dr. Josef van Genabith
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Dr. Hanno Thewes

Sebastian Rost

Emmanuel Vincent
Dr. Christian Müller
Prof. Dr. Holger Hermanns
Shirin Iqbal

DFKI, University of Saarland
Professorship for Translation-oriented Language
Technology
Consul General of the Republic of France
in Saarland
State Chancellery
Dept. E Head of Unit E/1 Fundamental Issues, European
Law and European Policy
Franco-German University
Deputy Head Of Division "Steering Bodies And Scientific
Projects"
Inria Nancy - Grand Est
Senior Research Scientist & Head of Science
DFKI
Principal Researcher & Research Fellow
CPEC
Spokes Person
DFKI
Organizing Committee IDESSAI

14:30-17:00 CET – Course 1
Silviu-Ioan Filip (Inria researcher)
Silviu Filip is an Inria researcher working in Rennes, France. He
received his PhD in Computer Science from ENS Lyon in 2016
working on efficient and scalable algorithms for digital filter design
and was a postdoctoral researcher at the Mathematical Institute in
Oxford during 2017 working on numerical algorithms for rational
approximations of functions. His research interests are centred
around number format optimization problems stemming from
various application fields such as scientific computing, digital signal
processing and more recently, deep learning.
Tools for DNN quantization
Deep learning methods offer state-of-the-art results in many application areas but can in many
cases prove to be resource heavy. One way to improve the situation is to work at the
arithmetic level by modifying the number formats used to store network parameters and

perform computations. By default, most DNNs are designed using 32-bit IEEE-754 floatingpoint arithmetic, but in many cases similar accuracy results can be achieved with a much
smaller memory footprint, with binary neural networks (i.e., with parameters stored using just
two values) being an extreme example of this.
In this lecture/lab we will explore the various ways of quantizing DNNs to such low formats
with minimal accuracy degradation and present some of the tools that are available to achieve
this in well-known deep learning frameworks such as PyTorch and Tensorflow.

Tue, August 30th
09:00-10:00 CET – Keynote 1 (joint)
Michael Luck (Professor of Computer Science, King´s College London)
Michael Luck is Professor of Computer Science in the Department
of Informatics at King's College London, where he also works in the
Distributed Artificial Intelligence group, undertaking research into
agent technologies and artificial intelligence.
He is currently Director of the UKRI Centre for Doctoral Training in
Safe and Trusted Artificial Intelligence, Director of the King's
Institute for Artificial Intelligence, and scientific advisor for
Aerogility, ContactEngine and CtheSigns. He is co Editor-in-Chief of
the journal, Autonomous Agents, and Multi-Agent Systems, and is a Fellow of the European
Association for Artificial Intelligence and of the British Computer Society.
Artificial Intelligence: Towards Safety and Trust
Artificial Intelligence is increasingly prevalent or proposed, with the potential to
fundamentally change many aspects of our lives, yet it has been around for more than 50
years. So, what's new and why do we need to pay particular attention to AI more than ever
now?
In this talk I will give a brief review of how we understand AI, now and in the past, and give a
little historical perspective, before raising some important questions and issues that merit
important consideration today. I will suggest a particular focus on the need to address issues
of safety and trust if there is to be wider deployment and adoption in many areas and review
some recent developments.

10:30-13:15 CET – Course 2
Olivier Sentieys (Inria)
Olivier Sentieys is a Professor at the University of Rennes holding
the Inria Research Chair on Energy-Efficient Computing Systems.
Olivier Sentieys is a Professor at the University of Rennes holding
the Inria Research Chair on Energy-Efficient Computing Systems. He
is leading the Taran team common to Inria and IRISA Laboratory.
His research interests are in computer architectures, computer
arithmetic, embedded systems and signal processing, with a focus
on system-level design, energy-efficient hardware accelerators,
approximate computing, fault tolerance, and energy harvesting sensor networks.
Hardware accelerators for DNNs
Hardware accelerators are now mainstream to execute Deep Neural Network (DNN) models
with a higher energy efficiency than general-purpose computing platforms. In addition to
devices such as TPUs or GPUs, FPGAs further allow the architecture and arithmetic to
be customized so that calculations can always be performed with just enough precision.
In this lecture, we will first explore the design of customized fixed-point and floating-point
arithmetic operators as a basic building block for constructing efficient, reduced-precision
accelerators. The lecture will then review the architectures of the main hardware accelerators
for DNN inference and training, as well as the design flows to generate these accelerators from
high-level languages such as C++ or from stet-of-the-art DNN frameworks.

14:30-15:30 CET – Participant Posters and Demos I
Subhasish Basak
Agence Nationale Sécurité Sanitaire Alimentaire Nationale (ANSES)
and Université Paris-Saclay; laboratoire des signaux et systemes
(L2S)
Poster: Bayesian multi-objective optimization for quantitative
risk assessment in microbiology
As a part of the European project ArtiSaneFood, the primary goal of this collaborative work
between ANSES, CNIEL and L2S is to establish efficient bio-intervention strategies for cheese
producers in France, to “economically” reduce the risk of Haemolytic Uremic Syndrome (HUS)
caused by Shiga-Toxin producing Escherichia Coli (STEC) present in raw-milk soft cheese. This
translates into a multiobjective optimization problem of a stochastic simulator based on a

quantitative risk assessment (QRA) model proposed by Perrin et al. (2014), to estimate the
Pareto optimal solutions for the process intervention parameters.

Théophile Bayet
IRD (France); Sorbonne Université (France); Université Cheikh Anta
Diop (Sénégal)
Poster: Distribution Shift nested in Web Scraping: Adapting MS
COCO for Inclusive Data
Popular benchmarks in Computer Vision suffer from a Westerncentric bias that leads to a distribution shift problem when trying to deploy Machine Learning
systems in developing countries. Palliating this problem using the same data generation
methods in poorly represented countries will likely bring the same bias that were initially
observed. In this paper, we propose an adaptation of the MS COCO data generation
methodology that address this issue and show how the web scraping methods nests
geographical distribution shifts.

Larissa Bolte
Sustainable AI Lab; Universität Bonn
Demo: Conceptual Foundations of Sustainability: Constructing an
Ethics Framework for ‘Sustainable AI’
My main research objective is to explore the conceptual
foundations of ‘sustainability’ to devise a normative sustainability
framework that will provide a fruitful addition to the young and ongoing debate on the ethics
of AI.
Abstract (long):
Although there are over a hundred different sets of AI ethics principles and guidelines to steer
the ethical (trustworthy, responsible) design and implementation of the technology, little has
been said in these guidelines about the sustainability of AI/ML. The notion ‘sustainability’ has
risen to extraordinary relevance in the face of the current climate crisis and researchers have
since picked up on the sustainability impacts of AI. My main research objective is to explore
the conceptual foundations of ‘sustainability’ in order to devise a normative sustainability
framework that will provide a fruitful addition to this young and ongoing debate in AI ethics.

Hamdi Friji
CEA-LIST/ IP PARIS
Poster: Distributed Intrusion detection system in a constrained
edge context
The last decade has seen a growth in the number of attacks with
severe economic and privacy damages, which reveals the need for
Network Intrusion Detection Systems. In this work we propose a flow-based solution for
network cyber-attacks detection in the edge context. The framework takes as input a flowbased graph structure and outputs a maliciousness score using graph neural network (GNN)
algorithms to classify flows into normal and malicious.

Filippos Gouidis
Foundation for Research and Technology; Greece
Poster: Leveraging Knowledge Graphs for Object State Detection
Object State Detection (SD) is a challenging task of great
importance to fields, such as Computer Vision, Robotics, among
others. In this work, we present results
investigating on how the incorporation of Common-Sense Knowledge in the form of
Knowledge Graphs can improve the overall performance on SD.

Antoine Gratia
University of Namur
Poster: SmartTune - Robust and Sustainable Hyper-Parameter
Optimisation for Deep Learning
Deep Learning models can be extremely complex to configure to
perform well. Neural Architecture Search (NAS) offers to navigate
these spaces automatically, but NAS remains costly in terms of computational resources. Our
goal is to generate architectures achieving trade-offs between performance and sustainability
by exploiting network topologies and domain constraints.

Wissal Guedri
Institute for Software and Systems Engineering - TU Clausthal
Poster: Formal Verification of Polynomial Neural Network (NN)
Various Technologies depend on neural network decisions.
However, guaranteeing their behaviour is still a significant
challenge. To this end, we are keen to co-develop an easy-to-learn
and verify NN architecture. Our focus is on polynomial NN with quadratic activation functions
in which formal verification remains an undiscovered area for this type of network where the
most excellent potential might be found.

Ling Huang
Université de technologie de Compiègne, CNRS, Heudiasyc
Poster: Evidence fusion with contextual discounting for multimodality medical image segmentation
In this work, we are going to present a new deep framework,
allowing us to merge multi-MRI image segmentation results using
the formalism of Dempster-Shafer theory and contextual discounting while considering the
reliability of different modalities relative to different classes.

Adrien Le Coz
IRT Systemx; ONERA; and Paris-Saclay University
Poster: Expression and validation of an operational domain using
extreme examples for computer vision applications
A main issue of Machine Learning models is knowing when their
predictions can be trusted. Here we explore how to express the
operational domain (or "domain of validity") of a classifier, using generative models to learn
powerful data representations and generate extreme examples. First results show that
generative models can be used to find the visual attributes that impact the most the accuracy
of a given classifier.

Marc Nabhan
Air Liquide
Poster: Unsupervised anomaly detection for industrial plant
sensors
Text Sensors are installed on every Air Liquide plant asset to
produce securely, monitor and optimize the plant performance. In
contrast to process problems, data anomalies are problems that are not fully handled
nowadays, which can have a significant impact on the plant operations. Since no labels are
identified for these types of anomalies, the proposed solution is to perform active learning
with expert-in-the-loop to iteratively detect and validate novel data anomalies.

Anne Radunski
Hasso-Plattner-Institut (HPI)
Poster: Comparing the state of mind of novice and expert
entrepreneurs facing today's ongoing crises via emotion analysis
In an unstable and critical time marked by the COVID-19 pandemic,
the Russian war against Ukraine, and the climate crisis, imminent
changes and constraints are inevitable. In this research project, we aim to address the issue
of how the current global crises influence the state of mind of entrepreneurs who have just
started their business (novices) and those who have already founded a business (experts).
Based on the collected data, annotated transcriptions are used to identify the mentioned
emotions according to Plutchik's eight basic emotions, to determine their intensity and
underlying causes, and to distinguish whether these emotions are positive or negative.

Alexandre Schortgen
Inria AT-GRA
Poster: Frantic race for higher-quality images, at what cost?
Comparison of boxing performance metrics evaluation between
high quality video and compressed and sparse video computer
vision analysis. A substantial gain in terms of data storage and
computational time for a minimal loss of information is highlighted.

Sophia Sylvester
Osnabrück University
Poster: Leveraging explainable AI methods to
classification issues in intrusion detection datasets

identify

While much researched, anomaly-based network intrusion
detection systems (NIDS) have few real-world applications due to
a lack of adequate modern datasets and confidence in the often-obscure machine learning
(ML) models. Using XAI methods, we show that imbalances of attack types bias the
classification of attack classes and SHAP explanations in the NSL-KDD dataset. Analysing attack
types directly improves performance, also enabling SHAP explanations that have a better fit
with domain expertise. In conclusion, XAI methods like SHAP can be employed to find and
debug issues with NIDS data and machine learning models.

Karim Tit
Inria LINKMEDIA
Poster: Fast Statistical Estimation of Neural Network Robustness
We quantify the robustness of a trained network to input
uncertainties with a stochastic simulation inspired by the field of
Statistical Reliability Engineering. The robustness assessment is
cast as a statistical hypothesis test: the network is deemed as locally robust if the estimated
probability of failure is lower than a critical level.

15:45-18:15 CET – Course 3
Christoph Lüth (DFKI Bremen)
Christoph Lüth is vice director of the research department CyberPhysical Systems group at the German Research Centre for
Artificial Intelligence (DFKI) in Bremen, and professor for computer
science at the University of Bremen. His research covers the whole
area of formal methods, from theoretical foundations to tool
development and applications in practical areas such as robotics.
He has authored or co-authored over eighty peer-reviewed papers
and was the principal investigator in several successful research
projects in this area.
An Introduction to the RISC-V ISA.

RISC-V is an open-source Instruction Set Architecture (ISA). It specifies a set of instructions a
processor must implement, and their intended semantics. It is designed to be scalable,
modular and free from patents and royalties. The course will introduce the RISC-V ISA, look at
models of the ISA (virtual prototypes, existing hardware), and discuss how to verify that a
model satisfies the ISA specification.

Wed, August 31st
09:00-10:00 CET – Keynote 2 (joint)
Sophie Quinton (Inria)
Sophie Quinton is a research scientist in computer science at INRIA
in Grenoble, France. Her research background is on formal methods
for the design and verification of embedded systems, with an
emphasis on real-time aspects. She is now studying the
environmental impact of ICT, on claims about the benefits of using
digital technologies for GHG emissions mitigation.
ICT and sustainability
The urgent need to mitigate climate change is one possible reason for explaining why the
environmental impact of Information and Communication Technologies (ICT) is receiving
more and more attention. Beyond climate change, this raises the broader question of what
part ICT could play in a sustainable society or to help us build it.

In this talk I will strive to provide an overview of the state of the art on environmental impacts
of ICT and existing methods to assess them. I will first introduce Life Cycle Analysis, a method
that assesses multiple categories of impacts of the product under study across all the stages
of its life cycle. In the second part of the talk, we will focus on the rebound effect (the fact that
making a process more efficient tends to increase its use) and structural impacts of ICT (i.e.,
the environmental impacts resulting from how digital technologies reshape society). I will
conclude by discussing limitations of quantitative approaches for assessing such indirect
impacts, and ethical issues that this raises for researchers in computer science.

10:30-13:15 CET – Course 4
Richard Membarth (DFKI & Technische Hochschule Ingolstadt)
Richard Membarth is a professor for system on a chip and AI for
edge computing at the Technische Hochschule Ingolstadt (THI). He
is also an affiliated professor at DFKI in Saarbrücken. Richard
received the diploma degree in Computer Science from the
Friedrich-Alexander University Erlangen-Nürnberg (FAU) and the
postgraduate diploma in Computer and Information Sciences from
the Auckland University of Technologies (AUT). In 2013, he received
the PhD (Dr.-Ing.) degree from FAU on automatic code generation
for GPU accelerators from a domain-specific language for medical imaging. After the PhD, he
joined the Graphics Chair and the Intel Visual Computing Institute (IVCI) at Saarland University
as a postdoctoral researcher. At the German Research Center for Artificial Intelligence (DFKI),
he was a senior researcher and team leader for compiler technologies and high-performance
computing.

His research interests include parallel computer architectures and programming models with
a focus on automatic code generation for a variety of architectures ranging from embedded
systems to HPC installations for applications from image processing, computer graphics,
scientific computing, and deep learning.

Code Optimization via Specialization
This course will present an approach to code optimization via specialization using the AnyDSL
compiler framework. AnyDSL provides an imperative and functional language that allows to
define domain abstractions using functions and provides a built-in partial evaluation engine
to specialize programs at compile-time. This allows to cleanly separate a textbook-like
algorithm description from its hardware-specific implementation on a particular platform such
as CPUs, GPUs, and FPGAs. So far, AnyDSL has been successfully applied to a wide range of
applications from image processing, rendering, bioinformatics, and molecular dynamics,
beating state-of-the-art, hand-tuned implementations. During the course, we will look at
practical examples on how we can create high-level abstractions relevant for deep learning.

14:30-15:30 CET – Participant Posters and Demos II
Laura Burkhardt
Sustainable AI Lab; University of Bonn
Poster: AI Supported Medical Decision-making between Trust and
Transparency
The growing implementation of ML-based Diagnostic Decision
Support Systems (DDSSs) in various medical fields pose new
challenges to the care-relationship between patients and medical experts. In the context of
DDSSs especially the connection and tension between transparency and trust plays a crucial
role. Since DDSSs do not work in isolation but within other systems including human agents in
different roles, e.g., patients, doctors, nurses, and system developers, it is crucial to ask for
whom these systems need to be transparent as well as whom or what is trusted or relied upon.
The main question here then is, to what extent care-relationships are altered, if there is a nonfully transparent AI mechanism inserted in the diagnostic process and what implications that
has for interpersonal and institutional/public trust in Medical Expertise.

Perla Doubinsky
Conservatoire National des arts et métiers (Cnam)
Poster: Extracting diverse controls from the latent space of GANs
Different works have shown that GANs implicitly encode the
semantics of the training data in the latent space. It is thus possible
to exploit the existing structure to extract various controls over the
generated data. We will present two applications. First, an application to control binary facial
attributes (e.g., glasses) together with a method to address the problem of entanglement
between attributes. Second, an extension of existing methods to control a different type of
attribute: the number of objects in a scene.

Elia Guerra
Centre Tecnològic de Telecomunicacions de Catalunya (CTTC);
Universitat Politècnica de Catalunya (UPC)
Poster: How Much Does It Cost to Train a Machine Learning Model
over Distributed Data Sources?
Centralized Federated Learning, Gossip and Blockchain-enabled
federated learning are some of the most appealing solutions to train a machine learning model
over distributed data-sources. We propose a comparison between these techniques

combining standard performance indicators, like accuracy, with indicators to quantify the
efficiency of these algorithms.

Gaole He
Delft University of Technology
Poster + Demo: Ready Player One! Eliciting Diverse Knowledge
Using A Configurable Game
Access to common sense knowledge is receiving renewed interest
for developing neuro-symbolic AI systems or debugging deep
learning models. Little is currently understood about the types of knowledge that can be
gathered using existing knowledge elicitation methods. Moreover, these methods fall short of
meeting the evolving requirements of several downstream AI tasks. To this end, collecting
broad and tacit knowledge, in addition to negative or discriminative knowledge can be highly
useful. Addressing this research gap, we developed a novel game with a purpose, ‘FindItOut’,
to elicit different types of knowledge from human players through easily configurable game
mechanics.

Anne Josiane Kouam Djuigne
Inria TRIBE
Poster: Zen: Producing Complex Realistic Call Detail Records
Our work presents the modelling of cellular network datasets,
namely Charging Data Records (CDRs), that fulfil real-world CDRs
attributes. We reproduce realistic spatio-temporal human mobility
behaviour and leverage Long-Short Term Memory to model individual nodes' traffic
behaviour. Based on a lifelike structure of the cellular network architecture and social life, we
combine these models into complete and realistic CDRs that reproduce the daily cellular urban
life and are highly valuable.

Leonhard Kunz
DFKI Kaiserslautern
Poster: Efficient automated leakage detection in pressured air
systems using mobile robotics
Leakages in pressured air systems are a frequent and difficult to
trace source of energy losses. Detecting them requires a repeated
time-consuming manual search, during which a worker usually needs to scan the whole pipe

duct and mark any leakages by hand. The leakages can be detected by monitoring the sound
pressure level to identify distinctive patterns within a narrow frequency band using an
ultrasonic microphone. Typically, attention is paid to exceeding a certain threshold within
these patterns, but matching algorithms or machine learning could also be employed to
improve the data-based detection of leakages. In the scope of the research project KI4ETA,
we attempt to automate this process with a mobile robot efficiently using the same sensing
method. While past automation approaches focus on a full scan of the environment, we aim
at conducting a targeted search and therefore minimize the necessary time for the detection
of leakages.
Our approach leverages visual SLAM technology to get a more information-rich model of its
environment. This enables a more targeted search and better plannability to reach good
detection positions. It also features the integration of human expert knowledge, to constrict
the search to regions of increased probability of leakages. With the use of AI-based imageprocessing, the environment scan can be limited to relevant directions of the field of view.
This combination of these techniques enables targeted strategies toward efficient and
automated leakage detection. It also brings inherent digitization of the search and
documentation process. To fully leverage this potential, the whole application is highly
integrable with other systems using standard interfaces like OPC-UA for data transfer.

Simon Letzgus
Machine Learning Group; Technische Universität Berlin
Poster: Understanding data-driven power curve models using XAI
Like in many other domains, machine learning methods have had a
tremendous impact on wind energy research in recent years. In
wind turbine power curve modelling, for example, deep ANNs have
shown significant advantages over conventional methods. Despite their impressive predictive
abilities, however, ANNs are often criticized as opaque black-boxes with no physical
understanding of the system they describe. We apply Shapley Values to uncover the strategies
learned by ANNs trained to model turbine output based on operational data. The results have
significant implications for model selection and wind turbine monitoring applications.

Julien Michel
EPITA and Université de Strasbourg
Poster: Graph community evolution for attacks detection
Data to analyse for attacks detection in network are very
unbalanced in general. This fact makes it hard for statistical
anomalies to prove themselves useful in attacks detection.

Moreover, there is a need to be able to analyse the relation between the different elements
in the network and answer to the need of new features with less statistical bias.
The graph-based approach seemed like a meaningful choice since this approach can show a
representation of the relation in the network.
Graph metrics can then be used as both representations of temporal and spatial behaviours
in the network, especially community metrics and their evolution in a dynamic graph.

Rémi Piau
Inria SIROCCO
Poster: Learning on Entropy Coded Images with CNN
We propose an empirical study to see whether learning with
convolutional neural networks (CNNs) on entropy coded data is
possible.
But entropy coding destroys the properties needed for a CNN to work well. Thus, learning on
such coded data with a CNN should prove impossible. Our experimental results show
otherwise: learning in such difficult conditions is still possible albeit with reduced accuracy.

Caroline Pinte
Inria EMPENN
Poster: RNN-LSTM neural network
neurofeedback scores from EEG signals

for

predicting

fMRI

In the context of neurofeedback (NF) using simultaneous
acquisitions with electroencephalography (EEG) and functional
magnetic resonance imaging (fMRI), our goal is to enhance EEG-based NF using fMRI
information. In the future, this will help to reduce the use of the heavy and time-consuming
MRI modality. To do so, we propose a method based on a recurrent neural network (RNN)
that consists in learning a model from simultaneous EEG-fMRI acquisitions to predict NF-fMRI
scores with EEG signals features alone.

Albin Salazar
Inria ANTIQUE
Poster: A coarse-graining method for stochastic reaction networks
by Abstract Interpretation
In the last decades, logical models have emerged as a successful
paradigm for capturing and predicting the behaviour of systems of

molecular interactions. Intuitively, they consist in sampling the abundance of each kind of
biochemical entity within finite sets of intervals and deriving transitions accordingly. Whereas
formally sound derivation from more precise descriptions (such as from reaction networks)
includes many fictitious behaviours, direct modelling usually favours dominant interactions
with no guarantee on the behaviours that are neglected.
In this work, we formalize a sound and accurate discretization method for behaviours
emerging from stochastic reaction networks. To do so, we design overlapping intervals to
introduce a minimal effort for the system to go back to an abstract region of states, hence
limiting fictitious oscillations in the derived models. Then, we compute for pairs of transitions
(in the derived model) bounds on the probabilities on which one will occur first. We illustrate
our ideas on two case studies and demonstrate how techniques from Abstract Interpretation
can be used to construct more precise discretization methods, while providing a framework
to further investigate the underlying structure of logical models.

Yris Brice Wandji Piugie
FIME SAS and Normandie Uni;ENSICAEN;CNRS;GREYC
Poster: How Artificial Intelligence can be used for Behavioural
Identification?
The poster presents a baseline approach for user identification
based on multimodal behavioral biometrics using classical machine
learning and deep learning. Two behavioral biometrics have been used : human activities
captured by a smartphone and keystroke dynamics on a laptop. A generic workflow has been
used for the classical approach using Orange data mining software. Recent successful deep
learning approaches for time series classification on python have been used.

Hooman Tavakoli Ghinani
DFKI & Technologie-Initiative SmartFactory KL e.V.
Poster: Continual Object Detection as the active area in the ML
research field is a promising area for the design of a system
binding with sustainable AI principles
Flexible production in modern smart factories requires effective
support of human workers and smooth cooperation with assisting
robots. For this very reason, we base any assistive functionality on high-level intentions. In the
InCoRAP project, recognition of high-level intentions is based on gaze estimation and object
detection (OD) using probabilistic process models. For optimizing the object detection training
process to learn consecutive tasks without losing performance on the previous ones, we
investigate different continual object detection approaches. We can reduce the training time

and memory size and hence power consumption by utilizing the continual object detection
approaches for updating the previous model instead of training the novice model which leads
to the design of systems binding with sustainable AI principles.

15:45-18:15 CET – Course 5
Anne-Laure Ligozat (ENSIIE & LISN)
Anne-Laure Ligozat is an associate professor in computer science at
ENSIIE and LISN in Paris-Saclay, France. Her research interests are
the environmental impacts of Information and Communication
Technologies and in particular of Artificial Intelligence.

Carbon footprint of AI
In this course, I will explain why we should consider the environmental impacts of AI, and its
carbon footprint. I will also present the different kinds of impacts it has, both coming from
direct effects due to the lifecycle of equipment, and from indirect effects. I will finally give an
overview of how to measure energy consumption of an AI program.

Thu, September 1st
09:00-10:00 CET – Keynote 3 (joint)
Marcus Voß (Birds on Mars)
Marcus Voß is an AI Expert and Intelligence Architect at Birds on
Mars, where he works on AI applications for sustainable use cases.
He is an external lecturer on AI and data science at TU Berlin and
CODE University of Applied Sciences. Previously, he was a Research
Associate at TU Berlin, where he led the research group “Smart
Energy Systems” at the DAI Lab. He is active as Community Lead for
the building and transportation sector at Climate Change AI, an
international initiative that brings together stakeholders around AI
and climate change.
Applying Artificial Intelligence for climate action
Artificial Intelligence and Machine Learning provide powerful tools to tackle climate change in
various applications. They can support climate change mitigation, for instance, by helping
reduce greenhouse gas emissions within various applications. They can help adapt to a

changing climate and even advance climate science itself. However, AI and ML are not silver
bullets and can always only be one part of the solution. This talk provides an overview of the
strengths and weaknesses of ML, some example applications, and recurring themes. It
presents applications in the energy and transportation sectors and the joint project QTrees.aiof
the Technologiestiftung Berlin, Straßen- und Grünflächenamt Berlin and Birds on Mars that
aims to implement solutions to support the effective watering and care of city trees.

10:30-13:15 CET – Course 6
Danilo Carastan dos Santos (Inria, Post-doctoral researcher)
Danilo Carastan-Santos is a Post-doctoral researcher at the
Laboratoire d'Informatique de Grenoble, France. Danilo received
his PhD in 2019, in a double-degree between University GrenobleAlpes, France, and the Federal University of ABC, Brazil. His thesis'
subject is on learning heuristics for resource management of HighPerformance Computing (HPC) platforms.
Danilo was a Post-doctoral researcher at the Federal University of
Rio Grande do Sul, Brazil, in the subject of performance analysis and optimization of
geophysics HPC applications. His research interests are in HPC resource management, parallel
and distributed computing, sustainable computing, and Artificial Intelligence.
Measuring the Energy consumption of AI
In this course I will explain how we can measure the energy consumption of AI code. I will first
explain the different kinds of measurement methods (hardware and software), I will show
how to instrument AI code with popular energy measurement software, and I will compare
the measurements between hardware and software tools.

14:30-15:30 CET – Participant Posters and Demos (joint)

Éva Boguslawski
Inria TAU
Poster: Congestion handling on Power Grid governed by complex
automata
The thesis will focus on the development of a decision support
agent for the operation of the electricity transmission grid through
the decentralized multi-agent reinforcement learning (MARL) approach. We will consider the
constraints of each sub-agent, while trying to minimize changes and uncertainties associated
with unpredictability/instability of the production of green electricity sources as well as
related to incomplete information sources such as weather forecasts. This subject stems from
the energy transition and the smooth development and integration of renewable energies.

Jaime Céspedes Sisniega
Institute of Physics of Cantabria (IFCA)
Poster: Frouros: A Python library for drift detection in Machine
Learning problems
In real-world ML problems, models tend to suffer some
degradation in terms of performance over time, due to changes in
the concept of what is first learned by the model (concept drift), or due to significant changes
in the variables used by the model (data/covariate drift). We present Frouros, a Python library
capable of detecting drift using both supervised and unsupervised drift detection methods,
and which can be easily integrated with scikit-learn.

Trina De
Helmholtz-Zentrum Dresden-Rossendorf; Technische Universität
Dresden
Poster: Label-efficient Machine Learning for Diagnosing Urinary
Tract Infection (UTI) in Urine Microscopy
Urinary tract infections (UTI) belong to the most common clinically
relevant bacterial infections. 1 in 3 women worldwide will have at least one UTI by 24 years
of age and 40 - 50% of women will experience one UTI during their lifetime with 44%
experiencing recurrences. In this project, using a clinical dataset of brightfield microscopy of
patient’s urine with few annotated samples, we aim to develop a diagnostic phenotype
quantification workflow using label-efficient machine learning (ML) approaches. There are
several challenges to the clinical dataset at hand. Firstly, in the absence of specific labelling
for phenotype-relevant objects in the micrographs ground truth is ambiguous. Secondly,

obtaining manual annotations is laborious and requires highly-skilled annotators. Thirdly, the
variation in scale and shape of a particular type of phenotype-relevant objects is challenging
for the instance segmentation. To address these, first we develop a deep learning (DL) model
for object detection and binary segmentation in clinical samples of patients. Since the pixellevel microscopy annotation is time-consuming and requires expert knowledge we explore
label-efficient weakly or self-supervised approaches as pretext tasks to pre-train our DL
model. Furthermore, to use the full extent of the optical resolution of the brightfield
microscopy, as well as employ data augmentation and class balancing we use a custom
generator of micrograph patches. Next, to obtain weak multi-class annotations for objects
present in the micrographs we employ feature extraction with subsequent K-Means
clustering. Finally, we train or fine-tune our DL model end-to-end and provide an evaluation
of label-efficient techniques.

Elma Dervic
CSH Vienna / MedUni Vienna
Poster: Unravelling cradle-to-grave disease trajectories from
multilayer comorbidity networks
Multimorbidities, the presence of multiple diseases or conditions
in a patient, are strongly dependent on age, and they change with
patients' aging. We propose a novel approach on modelling dynamical comorbidity networks
from longitudinal population-wide healthcare data from Austria. We aim to understand
disease trajectories and in which directions they change overage.

Md Kamrul Islam
Inria CAPSID
Poster: Explaining link prediction in knowledge graphs
Several embedding methods were proposed to learn low
dimensional vector representations of entities and relations of a
KG. Such representations facilitate the link prediction task in the
service of inference and KG completion. The power of embedding methods is often criticized
for their lack of explainability. In this context, it is important to explain link predictions. As for
explainability, it constitutes a thriving research question, especially when it comes to analysing
KGs with their rich semantics rooted in description logics. In this study, a new rule mining
method is developed based on learned embeddings. The extracted rules are used as support
for
explainable
link
prediction.
Check
my
recent
work
(https://doi.org/10.1016/j.knosys.2022.109083) for details.

Chiara Lanza
Centre Tecnològic de Telecomunicacions de Catalunya (CTTC);
Universitat Politècnica De Catalunya
Poster: Energy efficient road traffic forecasting
Traffic forecasting is largely covered in the literature, in the last
year with the novel Deep Learning (DL) solutions. However, the
sustainability of this approach is still an open issue that we want to investigate in this work.
Different learning solutions will be analysed, with the aim of decreasing the energy
consumption in the training phase of the DL models and maintaining the accuracy. We
proposed a distributed solution to forecast traffic flow based on continual learning paradigm,
and we compared it with a standard centralized model and a local approach, in which models
are trained ad hoc for each sensor of the dataset.

Lorenz Linhardt
TU Berlin; BIFOLD
Poster: Robustifying pretrained models against Clever-Hans
decision strategies
Pre-trained models are increasingly used for transfer learning.
Often it is unclear what data the models have been trained on and
what biases (e.g., spurious correlations in the data) they have been subjected to. We propose
a soft-pruning strategy using the little data usually available for down-stream tasks to preemptively robustify any given model against using spurious correlations learned during
pretraining.

Daniel Lukats
DFKI Kaiserslautern
Poster: Towards
Environments

Concept

Drift

Detection

f

or

Marine

In long-running data streams concept drift denotes the
phenomenon that the prior or posterior probabilities---P(X) or
P(Y|X)---governing the data stream may change such that other models deployed on the
stream must be adapted. Sensor streams observing marine environments combine several
challenges not addressed by state-of-the-art concept drift detectors in their entirety, including
but not limited to fully unlabelled data, seasonality, sensor outages and drift. Based on this
analysis, possible approaches for a dedicated concept drift detector for marine sensor streams
are outlined.

Cédric Prigent
Inria KERDATA
Poster: Supporting Efficient Workflow Deployment of Federated
Learning Systems on the Computing Continuum
Federated Learning (FL) allows multiple devices to learn a shared
model without exchanging private data. A typical scenario involves
using constrained devices in a massively distributed environment combining Cloud, Fog and
Edge resources, also called Computing Continuum (CC).
Running FL workflows across the CC involves frequent deployment and monitoring in large
scale and heterogeneous environments while considering several objectives such as privacy
preservation, quality of the prediction and resource consumption.
To this purpose, additional tools must be used to adapt ML workflows and better support
deployment of FL Systems. We propose a framework to automatically deploy FL workloads in
heterogeneous environments using formal description of the underlying infrastructure,
hyperparameter optimization and monitoring tools to ease management of the system.

Judith Sáinz-Pardo Díaz
CSIC-IFCA (Spanish National Research Council-Institute of Physics of
Cantabria).
Poster: pyCANON: A Python library to check the level of
anonymity of a dataset
The unstoppable improvements in data analysis techniques for
knowledge extraction and decision-making lead to the evolution of techniques for the secure
publication and sharing of data. With this aim, the implementation of pyCANON is presented.
pyCANON is a Python library that can be used to know the level of anonymity of a dataset
(and thus publish or share it while being aware of the risks involved). Nine different
anonymization techniques will be used for this purpose.

Kenny Schlegel
Chemnitz University of Technology
Poster: Exploring Vector Symbolic Architectures for Applications
in Computer Vision and Signal Processing
Vector Symbolic Architectures (VSAs) combine a high-dimensional
vector space with a set of carefully designed operators to perform
symbolic computations with large numerical vectors. Major goals are the exploitation of their
representational power and ability to deal with fuzziness and ambiguity. The presentation
explains our experience in applying VSAs in computer vision and signal processing, specifically
visual place recognition and time series classification. In visual place recognition, we can
enrich the descriptor vector of an image with additional information, such as spatial semantic
information, without increasing the resulting vector representation. In time series
classification, we integrated the principles of a VSA into a state-of-the-art time series
classification algorithm to provide explicit global time encoding. This prevents the original
method from failing in special cases where global context is important to distinguish signals.

Rémi Uro
Institut National de l'Audiovisuel
Poster: Automatic speech processing for gender representation
analysis
This poster will present how automatic speech processing can help
better understand the representation of women and men in
broadcast TV and radio and highlight its evolutions.

Anna Willmann
Helmholtz-Zentrum Dresden-Rossendorf
Poster: Surrogate Modelling for Boosting Research of Electron
Acceleration Processes
Interest in research in laser plasma acceleration (LPA) processes is
increasing year by year and reveals wide range of its applications
(e.g. tumour diagnoses and therapy or computer chips manufacturing). Optimization of
control over the particle acceleration phenomena requires complex technical equipment and
comprehensive experimental research that must be supported by theoretical findings and
numerical simulations. To connect experimental and theoretical results, process them to
provide strategies for stabilizing and improvement of particle acceleration we suggest a deep
learning based surrogate model. In our work we propose a generative (normalizing flows

based) surrogate model that can describe an electron bunch transformation in the simulated
beam transport – a sequence of optical elements that amplifies desired properties of an
accelerated bunch of electrons. In future such kind of model can provide more insights on its
internal dynamics, that cannot be observed during the experiment.

Abdahramane Wone
CNRS; GREYC; UMR 6072
Poster: Artificial Intelligence in certification of biometric systems
This work proposes a solution based on GAN to translate genuine
fingerprint images into what they would look like if they were
created from known spoof (fake fingerprint) materials.
This is an application of style transfer of GAN which can be used for certification of biometric
systems.

15:45-18:15 CET – Course 7
Titouan Vayer (Postdoctoral researcher at École normale supérieure de Lyon)
Titouan Vayer is currently a postdoctoral researcher at ENS Lyon
and works on compressive learning problems. He worked during
his thesis, which was obtained in 2020 in IRISA, Vannes, on optimal
transport methods for machine learning: In the context of graphs
and heterogeneous data. Titouan Vayer is particularly interested in
the theory of learning in complex settings where the data are large,
structured and do not admit the same representation.

Less is more? How compressive learning and sketching for large-scale machine learning
works
Large-scale machine learning faces nowadays several computational challenges, due to the
high dimensionality of data and, often, very large training collections. In addition, there are
data privacy issues and potentially data organization issues (e.g., data distributed on several
servers without centralization).
In this course Titouan Vayer will present a potential remedy to these problems namely the
compressive learning framework. The central idea is to summarize a database in a single
vector, called sketch, obtained by computing carefully chosen nonlinear random features
(e.g., random Fourier features) and averaging them over the whole dataset. The parameters
of a machine learning model are then learned from the sketch, without access to the original
dataset. This course surveys the current state-of-the-art in compressive learning, including

the main concepts and algorithms, their connections with established signal-processing
methods, existing theoretical guarantees—on both information preservation and privacy
preservation, and important open problems.

Fri, September 2nd
09:00-12:00 CET – Course 8
Taner Topal (Managing Director Adap GmbH)
Taner is the co-founder and COO of Adap. Before that, he worked
as Director of Engineering at XAIN AG and as the CTO of mojo reads.
Since 2013 he has hired and built highly successful international
engineering teams in three prior companies to Adap. Taner has a
background in Electrical Engineering and is currently a Visiting
Researcher at the University of Cambridge where he collaborates
in machine learning research.
An Introduction to Federated Learning with Flower
Federated Learning (FL) has emerged as a promising technique to collaboratively learn a
shared model over several isolated data silos, all while keeping their training data private,
thereby decoupling the ability to do machine learning from the need to store the data in the
cloud. However, FL used to be difficult to simulate at scale and also difficult to deploy in
production environments. Flower bridges this gap by enabling researchers and engineers to
run large-scale simulations before moving their workloads into production, all using the same
framework.
In this lab, we are going to introduce the general concepts behind FL and their
implementation in Flower. The lab does not require any prior knowledge of FL, we will start
with an existing “non-federated” ML project and then take all the necessary steps to
“federate” it, customize the federated setup, and finally scale it to 1000 clients.

12:15-13:15 CET – Collaborative Wrap Up (joint)
Emmanuel Vincent (Inria) and Christoph Müller (DFKI)

