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The Institute

Adeline Leclercq Samson
Codirector
Professor at LJK

Théodore Christakis

Codirector
Professor at CESICE

The Data Institute aimed to undertake groundbreaking interdisciplinary
research focusing on how data change science and society.
It conducted five interdisciplinary research actions (WP1-5) with important
scientific and socio-economic impact. The Institute promotes data science
and its benefiting applications to the general public, while simultaneously
raising awareness on how personal data is owned, accessed, used and
protected.
The five work packages of the Data Institute combine three fields of datarelated research:
- The first concerns the application of data science and cutting-edge data
analytics in several scientific domains. Data will be a major driver of future
scientific discoveries. However, the effective management, analysis and
sharing of large datasets is a significant roadblock. Methodological advances
in machine learning, signal processing, statistics, and computational sciences
made at the Universite Grenoble Alpes have been developed through
collaborations between data scientifs and domain scientists.
- The second field concerns data-driven research as a major tool for research in
Social Sciences and Humanities, especially massive processes of digitalization,
the existence of social networks and the open data movement. The Grenoble
Data Institute encompasses social scientists and humanists and enable them
to work with computer scientists to carry out innovative projects.
- The third field is about how the data revolution impacts society. While
progress in data science and the existence of increasingly large and accessible
data sets could lead to social benefits and scientific progresses, they also raise
multiple legal, ethical and societal questions. In the Grenoble Data Institute,
lawyers, sociologists, political scientists and economists work closely with IT
experts, data and domain scientists to propose solutions and liberate the full
potential of data-driven research.
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The Institute

FIVE WORK PACKAGES
FOR OUR INSTITUTE

The five work packages
organized as follows:

were

WP1: Data Science for Earth, Space
and Environmental Sciences:
This action exploits the huge
potential of applying modern data
analytics in ESES. It overcomes
disciplinary and technical barriers
and provide new statistical and
computational
approaches,
in
particular for data in astrophysics
to better characterize exoplanets,
in oceanography to better infer
vertical exchange in the ocean, and
in ecology to reconstruct interaction
networks between species.
WP2: Data Science for Life Sciences:
Life and health sciences are
changing rapidly: new technologies
provide large-scale individual data
(“omics” data) that can be related
to health-related outcomes and
medical imaging data. Identifying
predisposition factors for disease
and making predictions about

health is a tremendous challenge
for data scientists. Projects from this
WP2 address this issue by conceiving
original data science methods,
algorithms, and software to relate
omics data to health-related traits.
WP3: Massive and Rich Data for
Humanities:
This project aspires to re-dimension
research in the humanities fields,
from small isolated corpora of rich
data to a large interconnected
corpus of rich data. It covers scientific
problems ranging from the massive
production of rich data, to operating,
querying and visualizing voluminous
data, through perennial preservation
of the data and metadata, thus
questioning
methodology
in
humanity research.
WP4: Data Science, Social Media
and Social Sciences:
New data sources coming from the
web and social media are made
available to analyze social structures

in innovative ways. Social media
have recently become a promising
observatory of society. Social
scientists and computer scientists
in the Grenoble Data Institute
deliver new machine learning
methodologies to provide a better
understanding of the dynamics
of opinions, careers and urban
structures.
WP5: Data Governance, Data
Protection and Privacy:
We analyze, in a multi-disciplinary
perspective, why and how specific
forms of data governance emerge
as well as the consequences on the
interaction between the state, the
market and society. We focus on the
challenges raised by the collection
and use of data for privacy, on
the data subjects’ rights and on
the obligations of data controllers
and processors. We propose
Privacy Impact/Risk assessments
methodology and software.
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The Institute

ORGANIZATION

The Grenoble Alpes Data Institute is
divided in work packages.
19 laboratories (represented by a
square) are involved and cover 5
research domains.

MSTIC - Mathematics, Information
and Communication Sciences and
Technologies
CBS - Chemistry, Biology, Health
PAGE - Particle physics, Astrophysics,
Geosciences, Environment and Ecology
SHS - Humanities and Social Sciences

Training

PSS - Social Sciences
USMB - Univ. Savois Mont Blanc

Corporate
relationships

WP1: Data Science for Earth, Space
and Environmental Sciences

WP2: Data Science
for Life Sciences

WP5: Data Governance,
Data Protection and Privacy

WP0: Coordination

WP4: Data Science, Social Media
and Social Sciences

WP3: Massive and Rich Data
for Humanities

Grenoble Alpes Data Institute

5

The institute

(1)

(2)

Adeline Leclercq Samson(1) codirector - LJK
Théodore Christakis(2) codirector - CESICE
Michaël Blum(3) TIMC BCM
Julien Le Sommer(4) IGE
Christine Noille-Clauzade(5) Litt&Arts
Florence Forbes(6) Mistis - Inria
Eric Gaussier(7) LIG
Pierre-Olivier Amblard(8) GIPSA-Lab
Gilles Bastin(9) Pacte
Claude Castelluccia(10) Privatics - Inria
Karine Bannelier(11) CESICE
Lucie Albaret(12) SID
Thomas Lebarbé(13) Litt&Arts
Thomas Burger(14) EDyP - CEA
Kavé Salamatian LISTIC
José Labarère CHU Grenoble - CIC-P 1406 - TIMC
BCM

RESEARCH
ENGINEERS

DIRECTORS COMMITTEE

OUR TEAM

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

(14)

Alexis Arnaud
Raphael Bacher

Audrey Korczynska
Cassandre Molinari
Ferielle Podgorski

JUNIOR
CHAIRS

COMMUNICATIONS AND
PROJECT MANAGERS
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Carlos Alberto Gomez Gonzalez IPAG
Laura Fancello EDyP - CEA
Magali Richard TIMC BCM

The Institute

HUMAN RESSOURCES

Célia MARION Assistant engineer at Litt&Arts
Patrick GUILLOU Web developer at Litt&Arts
Sylvain HATIER Web developer at Litt&Arts
Vincent MAILLARD Webmaster at Litt&Arts

Clément BERT-ERBOUL Post-doc at Pacte
Antoine MACHUT Post-doc at Pacte
Kevin POLISANO Post-doc at LIG
Sylvestre DUROUDIER Post-doc at Pacte
Sophie KUEGLER Engineer at Pacte
Marion MOREAU Engineer at Pacte
Oton COPI Research assistant at Pacte

WP5

WP4

Ghina BASHAROUSH PhD Student at IGE
Adekunle AJAYI Research engineer at IGE

Bastien BOUSSAT Post-doc at TIMC-IMAG
Karina ASHURBEKOVA PhD Student at Inria
Basile JUMENTIER Engineer at TIMC
Katayoun KAZEMZADEH Engineer at TIMC

WP3

WP2

WP1

Each work package temporary recruited several persons : PhD students, postdocs,
research support staff... Many interns and individual contractors also participated
to our projects.

Raouf KERKOUCHE PhD Student Privatics
at Inria
Camille DUBEDOUT PhD Student at ANSII
Mathias BECUYWE Research assistant at
CESICE
Stéphanie BELTRAN GAUTRON Research
assistant at CESICE

Grenoble Alpes Data Institute
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WP1

DATA SCIENCE
FOR EARTH,
SPACE AND
ENVIRONMENTAL
SCIENCES

The WP1 ˝Data Science for Earth, Space and Environmental Sciences˝
exploits the huge potential of applying modern data analytics in ESES. It
overcomes disciplinary and technical barriers and provide new statistical
and computational approaches, in particular for data in astrophysics to
better characterize exoplanets, in oceanography to better infer vertical
exchange in the ocean, and in ecology to reconstruct interaction networks
between species.
The main goals were :
- Speeding up use of data analytics in Earth, Space and Environmental
Sciences (ESES).
- Improving collaborative data science analytics for ESES at COMUE
UGA
- Data Science to characterize exoplanets
- Data Science to infer vertical exchanges in the ocean
- Data Science to infer and map complex global ecological networks.
A junior chair was recruited as well as a research engineer and a PhD student
cofunded with the CNES.
10 projects have been funded (projects followed by * are presented below).
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Pierre-Olivier AMBLARD

Data Science for Earth, Space and Environmental Sciences

IGE

CO-HEADERS

Julien LE SOMMER

GIPSA-Lab

PROJECTS
SPACE project - NanoSatellite Project: Advanced modelling and Control of attitudE dynamics
for quantum communication* - coordinated by Hassen Fourati (GIPSA-Lab)
VOSICA : Volcanic Signals Classification* - coordinated by Maura Dalla Mura (GIPSA-Lab)
DATASAFE: understanding Data Accidents for TrAffic SAFEty* - coordinated by Maria Laura
Delle Monache (Inria)
Massive analysis of multi-angular hyperspectral images of the planet Mars by inverse
regression of physical models* - coordinated by Sylvain Douté (IPAG)
Signal processing and data science for probabilistic oceanography* - coordinated by Nicolas
Le Bihan (GIPSA-Lab)
Machine Learning for Oceanography* - coordinated by Redouane Lguensat (IGE)
Image processing for astrophysical applications* - coordinated by Carlos Gomez (IGE)
The variability of oceans* - Adekunle Ajayi (IGE)
Modeling the oxidative potential of aerosols with a Chemical Transport Model: towards a
prediction of an accurate health proxy for Air Quality in Europe* - coordinated by Gaelle Uzu
(IGE)
Causal dependence analysis between highly quantified signals* - coordinated by Pierre-Olivier
Amblard (GIPSA-Lab)
Multi-scale approach for weather type classification* - coordinated by Chantal Staquet (LEGI)
Optimal trend estimation under errors with Matérn-type Autocovariance and applications
to environmental data* - coordinated by Sana Louhichi (LJK)

RECRUITED PEOPLE
Adekunle AJAYI Research engineer at IGE
Carlos Alberto Gomez Gonzalez Junior Chair at IPAG
Ghina BASHAROUSH PhD Student at IGE

Grenoble Alpes Data Institute

9

Work package 1

RESEARCHER

Hassen Fourati and the SPACE project
Hassen Fourati is a researcher in automation and
robotics at the GIPSA-Lab laboratory (UMR of Grenoble
Alpes University and CNRS). He obtained funding from
the Grenoble Alpes Data Institute for his SPACE project
«NanoSatellite Project: Advanced modeling and Control
of AttitudE dynamics for quantum communication».

Hassen FOURATI
GIPSA-Lab

The nanosatellite project
and the importance of
pointing
On September 2016, Hassen
Fourati and his GIPSA-Lab
colleagues were approached by
the CSUG (Grenoble University
Space Center) as part of the
NanoBob project. The CSUG and
the Institute for Quantum Optics
and Quantum Information (IQOQI)
in Vienna (Austria) are working on
the miniaturization of spacecraft,
an important challenge for space.
This is to create a nanosatellite that
should be about 12 kg (against 50100 kg for a micro satellite - Nasa

narrow (see fig). The communication
lasts only a very short time (5 to 10
minutes).
It is essential that the nanosatellite
(transmitter) and the ground
station (receiver) "meet" to be
able to communicate. To do this,
the ground station will emit a

laser and the nanosatellite a first
pointing task to locate the laser
(Figure 1). When pointing and laser
meet, nanosatellite and ground
station are therefore close enough
to communicate (Figure 2). The
nanosatellite will then emit a more
precise pointing (Figure 3).

orientation, an algorithm combines
and exploits various data collected
by sensors on the satellite:
- Earth and sun sensors to position
the satellite in relation to the sun and
the Earth
- The star tracker makes it possible to
orient oneself in relation to the stars
as the Tuaregs do in the desert.
- The magnetometer that uses
magnetism as a compass does.
- The inertial central is a
gyroscope, like the one we have
in our smartphones that locates if
the screen must switch to portrait
or landscape mode.
Once oriented, the satellite moves
on itself towards the laser thanks to a
system to turn it: the actuators. Other
data (magneto-torquers and inertia
wheels) are collected to control the
actuators and thus the attitude.

Improving accuracy
The major challenge for Hassen

Data for determination and Fourati is to tweak the data and
improve the algorithms to reduce
control of attitude

source). It will circulate around
the Earth at a distance of 500 km
high. To recover the collected
information,
the
nanosatellite
transmits it to a ground station
via a quantum communication
(which makes it possible to securely
transmit encrypted information).
The communication window is

10
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Two crucial questions arise for
researchers: What is the orientation
of the satellite? How to control the
orientation of the satellite? The CSUG
asked Hassen Fourati for his expertise
on calculating the “attitude”, which is
the scientifc term for the orientation
of a body in space.
With students and colleagues,
Hassen Fourati first worked on the
modeling of the project and then
on the development of algorithms
to precisely estimate the attitude of
the nanosatellite. To determine the

the gap between the estimated
position and the actual position of
the nanosatellite to the maximum.
The size of the satellite imposes a
precision never met yet.
With the endowment provided by
the Grenoble Alpes Data Institute,
Hassen Fourati wants to hire a
doctoral student to work on the
improvement of algorithms. Are you
interested in the job? Do you know
the ideal student for the challenge?
Consult the job description and
contact Hassen Fourati.

Data Science for Earth, Space and Environmental Sciences

PHD STUDENT

Marielle Malfante and the Vosica project
Marielle Malfante is a PhD student at the GIPSA-Lab
laboratory (UMR of Grenoble Alpes University and
CNRS). The team she is involved in obtained funding
from the Grenoble Alpes Data Institute for the VOSICA
project linked to her thesis.

Marielle MALFANTE
GIPSA-Lab

The VOSICA project has been
developed in the framework of
Marielle Malfante’s thesis supervised
by Mauro Dalla Mura and Jérôme
Mars from the GIPSA-Lab laboratory
Sigmaphy team and supported
by LABEX OSUG2020 and DGA/
MRIS. The aim of Marielle Malfante’s
thesis is to develop automatic
methods of classification in natural
environments. She is working
on underwater acoustics and
monitoring of volcanoes through the
automatic classification of signals.
Monitoring volcanoes is essential
for the security. Sensors are installed
on the surface of volcanoes to
monitor vibrations. Few experts are
able to associate these vibrations
to natural phenomena and predict
volcanic eruptions. When a volcano

is continually monitored, a huge
amount of data is produced. The
analysis of the acquired signals is no
longer possible to be done manually.
The goal is now to detect and classify
automatically and in a real time the
different types of recorded signals. It
will be a tool for decision support for

the security recommendations made
to local authorities.
Marielle Malfante uses machine
learning to create an algorithm that
will precisely describe signals and
classify them: thanks to previous
data, it will analyze and recognize
future signals. She had to deal with
three difficulties. Firstly, the data
used to build an analysis model for
a volcano are recorded on shorter

time periods compare to the volcano
life time. Those data are therefore
hardly representative of the range of

behavior displayed by the volcano.
Secondly, if a new phenomenon
appear, it won’t be recognize by the
automatic analysis since the analysis
model is created from previously
recorded data. Thirdly, each volcano
is characterized by a peculiar set
seismic activity and so the tool for
the automatic analysis need to be
adapted.
VOSICA project with the Grenoble
Alpes Data Institute funded a
mission for M. Malfante and R. Al
Warda (Indonesian student from
Gadjah Mada University enrolled in
MEES Master @UGA) to develop and
deploy the tools for the automatic
analysis of seismic signals of Merapi,
the most dangerous volcano at
Java Island, on the servers of the
Indonesian BPPTKG observatory. The
PhD student was pleased to go there
to realize the application part of her
thesis.

Grenoble Alpes Data Institute
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Work package 1

The DATASAFE project: Understanding
data accidents for traffic safety
The project DATASAFE funded by the Data Institute for two years focused on
understanding from real traffic data the behavior of traffic in the moments preceding
an accident.

Figure 1 Speed raw data represented according to day of the month VS time of the
day, with color code from black-red for low speed to green for high speed.

Traffic congestion is a major concern in the modern society
in terms of loss of productivity, waste of time, pollution
and city noise management. Two main quantities are
used to describe traffic flow on a network: traffic density
and average speed of cars. In the transportation literature,
the graph that links the flow and the density is called
fundamental diagram. The fundamental diagram is
thought to be a description of the drivers’ characteristic
behavior and is usually
assumed constant. In this DATASAFE, we studied how the
fundamental diagram depends on time and day of the
week. In particular, we are interested in understanding
if certain particular road conditions can be linked to
generation of accidents.
A non-negligible part of the risk in vehicular traffic is due
to individual behavior such as the driving style or the level
of attention, which have a strong impact on the resulting
traffic flow. It is necessary to understand if there are
certain traffic situations that can cause the onset of these
risks. During her Master 2 internship, Aleksandra Malkova
worked to understand from data if there exists a particular
link between speed and density of cars at which collisions
are more likely to occur.
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Figure 2 Fundamental diagrams. Left the day with an accident. Right
the day with accident

The sensor data consists of these
quantities collected every 15
seconds:
- Volume: Number of vehicles that
passed the sensors position in the
last 15 seconds
- Occupancy: The proportion of time
that the sensory was “occupied” by
vehicles in the last
15 seconds.
- Speed: Average speed of the

vehicles that have passed the sensor
position in the last 15 seconds.
The Rocade Sud is equipped with 300
sensors along 13 km in the direction
Meylan - Rondeau. Moreover, we
collected accident data from the
DIR (Direction Interdépartementale
des Routes) Centre-Est. These data
contain the time stamp and the
location of the occurred accident.
Firstly, we looked at recognizing
accident days by looking at the
fundamental diagram for each
sensor for each day, see the results in
Figure 2. One can immediately notice
that there is a minimal difference
between days with and without
accidents.

Data Science for Earth, Space and Environmental Sciences

We used the raw sensor data
collected (see Fig. 1, for an example)
on the Rocade Sud in the framework
of the Grenoble Traffic Lab (https://
gtl.inrialpes.fr/status) using data
for different days of the week and
different day time.

However, if we look at the speed
plots for those days (Figure 3) one
can immediately spot a difference.
Then, we learned the road capacity
of the Rocade Sud using a Bayesian
learning technique based on particle
filtering. In Figure 4, one can see
that it is possible to learn the road
capacity during a day were accidents
are present as well as, during a day
with no accidents.

Figure 4 Result for the day with a car accident (below), result for the day
without a car accident (above). The 90% confidence interval in light-blue
color, the learned capacity in blue, the beginning and the end of the
accident is indicated by a dotted line.

Figure 3 Speed VS time. Day with accident (left), day with no
accident (right).

Grenoble Alpes Data Institute
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Work package 1

RESEARCHER

Sylvain Douté and image analysis
of the planet Mars
Sylvain Douté is a researcher in Planetary Science at
IPAG (Institute belonging to Grenoble Alpes University
and CNRS). He obtained funding from the Grenoble
Alpes Data Institute for his project ˝Massive analysis of
multi-angular hyperspectral images of planet Mars by
inverse regression of physical models˝.

Sylvain DOUTÉ
IPAG

Thanks to ground and space
observations, Planetary Science
generates numerous types of images
that involve a large volume of data.
Indeed, these images can have
different dimensions according to
acquisition angles and a multiplicity
of colors belonging to the visible
and infrared spectrum. Their
interpretation allows determining
the composition and the texture
(i.e. grain size, transparency, and
shape) of the materials present at the
surface of planets.
With the support of the Grenoble
Alpes Data Institute, Sylvain Douté
(IPAG), Florence Forbes (Inria) and
their PhD student Benoit Kugler deal
with the massive analysis of multiangular hyperspectral images by
the application of physical models.
Capturing according to wavelength
the sunlight reflected by different
locations of the observed surface
produces hyperspectral images.
Now Physics tells us how the light
reflection varies according to the
acquisition geometry and to the
medium properties on which the
beam arrives. Thus Physical models
have been produced that define the
links between the physical properties
of the surface and the observable.
The goal of the project is to
create a method of mathematical
interpretation that reverses the
relationship
between
physical
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parameters and measurements.
This method of inverse statistical
regression aims at extracting
quantitative information from spatial
measurements. To the qualitative
composition of a surface, quantitative
methods add the abundance and the
texture of the materials. Statistical
methods have the advantage of
revealing the quality of the extracted
information by specifying its degree
of uncertainty in the form of a
probability distribution. The use of
statistical regression techniques is
also made necessary by the large
volume of data to be processed. The
observed surface is equivalent to all
deserts on Earth and the detail of the
sensors goes up to 25 cm.

Benoit Kugler is developing software
that performs this inversion. It will
soon be available in open source. An
article will also be produced after the
validation of the results. The software
will notably be used in the context
of the ExoMars program of the
European Space Agency. A satellite
has already been sent around Mars.
A rover must leave in 2021 to explore
the Martian surface. The landing
site was chosen. Combined with
other methods, the software will
characterize the terrains of future
exploration. Generated maps of
properties will help planning the
rover investigations.

Figure 1: Composite view of a portion of the Russell dune on Mars. Color encodes information
on the composition, abundance, and texture of seasonal H2O and CO2 ices. During spring these
deposits disappears by sublimation leading to areas with functioning dust plumes (dark blue
spots).

Data Science for Earth, Space and Environmental Sciences

Maike Sonnewald and ocean models

POST-DOC

Maike Sonnewald is a postdoctoral researcher working
at MIT EAPS (Earth, Atmospheric and Planetary
Sciences) and Harvard. She has been greeted by GIPSALab and IGE with the support of Grenoble Alps Data
Institute. For two weeks, she has shared her expertise
at the interface of oceanography and complex system
simulation.
Maike SONNEWALD
MIT EAPS - Harvard

The visit of Maike Sonnewald is
part of a two-year project between
the MEOM team of the Institute of
Environmental Geosciences (IGE,
UMR of Grenoble Alpes University,
IRD, Grenoble INP and CNRS) and the
GIPSA-Lab (UMR of Grenoble Alpes
University, Grenoble INP and CNRS).
The MEOM team produces numerical
ocean simulations and the GIPSA-Lab
conducts research on the statistical
processing of data. Five scientists
from Grenoble are involved: PierreOlivier Amblard (GIPSA-Lab), Sally
Close (IGE), Jeanne Lefevre (GIPSALab), Nicolas Le Bihan (GIPSA-Lab)
and Thierry Penduff (IGE).
Maike Sonnewald is driving the
intersection of modern statistics/
machine learning and traditional
modeling/theory work, and sees the
opportunity to help the GIPSA-Lab
and IGE labs meet as a wonderful
opportunity.
Having
expertise
working with oceanography and data
science, Dr Sonnewald maintains
that oceanographers need work
together with data scientists to learn
more about the ocean. Together,
they are working at the exciting
interface between disciplines to find
a common language and leverage
their expertise and learn more about
the ocean.
In the framework of the OCCIPUT
project, the MEOM team has

produced a pioneering ensemble of
fifty gloal ocean simulations to study
the chaotic features of the ocean
circulation and their sentivity to the
atmospheric variability. The same
atmospheric variability is prescribed
on the fifty members, whose initial
conditions were slightly perturbed,
and the variability of the fifty oceans
are compared. The hypothesis is that
there are localized sources of chaotic
variability that propagate in the rest
of the ocean.

then have to be interpreted by
oceanographers.

The collaboration between M.
Sonnewald, MEOM and GIPSA-Lab
scientists aims to develop tools and
methods to process the massive
OCCIPUT dataset and add value to
this experiment. Machine learning
techniques will help reveal links
between chaotic events taking place
in different parts of the Atlantic
Ocean. These connections will

For more information
Data Science for climate science:
www.blogs.ei.columbia.edu et www.
nature.com
The thermal imprint of the oceanic
chaos: www.tos.org
OCCIPUT web site: meom-group.
github.io
The OCCIPUT simulation: www.
researchgate.net

Methodological
and
scientific
outcomes are expected from
this collaborations. Beyond the
knowledge gained about ocean
dynamics and processing techniques,
the tools that will be developed may
be useful for other climate sciences.
Applications are also expected for
ensemble ocean forceasting such as
those performed by Mercator-Océan.

Contribution of the oceanic chaos to the interannual-to-decadal variability of climate-relevant
ocean indices in the North Atlantic (America on the left, Europe on the right): Northward heat
transport by the ocean acrouss 41°N and 59°N, oceanic heat content contained between these
two latitudes, integrated across the basin from the surface to the abyss.

Grenoble Alpes Data Institute
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Work package 1

Redouane Lguensat and Machine Learning
for Oceanography
POST-DOC

Redouane Lguensat works at the Institute of
Environmental Geosciences (IGE) in the MEOM team
(UMR of Grenoble Alpes University, IRD, Grenoble INP
and CNRS). He is a Postdoc funded by the National
Center for Space Studies (CNES) to work on the SWOT
mission.

Redouane LGUENSAT
IGE

The Surface Water Ocean Topography
(SWOT) mission aims to send a new
satellite in space that will observe the
Earth’s oceans and terrestrial waters.
It is jointly developed by CNES and
NASA with contributions from the
Canadian Space Agency (CSA) and
United Kingdom Space Agency. The
satellite is expected to be launched
in 2021 and is expected to help
oceanographers and hydrologists
improve their understanding of
Earth’s surface water. For instance,
it will provide measurements of Sea
Surface Height (SSH) with a higher
resolution and a larger field of vision
than with current satellites.
Like any satellite, SWOT cannot
perfectly reflect the reality. Satellite
images are usually contaminated
with noise and missing data.
Redouane Lguensat’s first mission
is to remove noises and fill missing
data by using a popular machine
learning technique, namely, deep
convolutional neural networks.
To train his algorithm he uses a
simulator of what SWOT will yield
(since it is not launched yet) to obtain
images by couples: clean image and
noisy image. With these couples, he
will teach the machine how to go
from a noisy image to the clean one.
The postdoc’s second mission
is to predict the dynamics of
the Sea Surface Height (SSH).
Predicting SSH is of high interest for

16
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oceanographers and also for
meteorologist (weather prediction)
and marine scientists (fisheries,
navigation, etc.)… Usually, SSH is
predicted using physical-based
numerical equations. Redouane
Lguensat investigates whether
machine learning methods can
replace totally or partly the use of
numerical equations. He uses data
from the past to predict the future
dynamics. He believes that the
advancements made in computing
power will make machine learning
based methods appealing and
thinks that combining both worlds
(machine learning and numerical
equations) can be an interesting
research direction.
Finally, the young researcher works
on eddy detection and classification.
Using sea surface height data, ocean
eddies are usually detected by
geometrical or physical methods. By
building a database of sea surface

high images and eddy classification
results (cyclonic, anticyclonic or no
eddy), he trains a machine learning
algorithm to detect and classify
eddies automatically.
Redouane Lguensat works mainly
with physical oceanographers and
statisticians, particularly with Julien
Le Sommer and Emmanuel Cosme,
in the Institute of Environmental
Geosciences (IGE). Redouane is very
interested by the cross-fertilization
between geoscientists and data
scientists and believes that it will
open many new research avenues.
For him, machine learning methods
are very powerful tools that should
be carefully applied when dealing
with physical sciences. Collaboration
between
multidisciplinary
researchers is the key.

Data Science for Earth, Space and Environmental Sciences

JUNIOR CHAIR

Carlos Gomez and image processing
for astrophysical applications
Carlos Alberto Gomez Gonzalez holds a junior research
chair at the Grenoble Alpes Data Institute since 2017. He
works on data and image processing for astrophysical
applications at the Institute of Planetology and
Astrophysics of Grenoble (IPAG).

Carlos Alberto
GOMEZ GONZALEZ

Carlos Gomez develops machine
learning algorithms for detecting
exoplanets using artificial neural
networks. This research is inspired
by
the
artificial
intelligence
literature that focuses on handling
multidimensional arrays in a
supervised learning context. The
figure below illustrates some of the
neural network architectures that he
has developed.
Carlos Gomez also develops open
source scientific tools. All the
software is hosted on GitHub, a
web based version control system
that facilitates the interaction
with collaborators and gives more

IGE

visibility to the code. Among his
projects on GitHub, there are
the Vortex Image Processing, the
SODINN and PyAstrOFit libraries.

The
junior
researcher
is
organizing an international data
challenge for high-contrast imaging
data processing with collaborators
from institutions such as the NASA
Jet Propulsion Lab, University of
California-Berkeley and the Max
Planck Institute for Astronomy.
The main goal of this challenge is
the fair comparison of algorithms
for direct detection of exoplanets
through high-contrast imaging. A
website explains the motivation, the
rules, the metrics and other aspects
of the competition. Thanks to the
help of Raphael Bacher (engineer at
Grenoble Alpes Data Institute), they
have implemented the challenge

on the reproducible computation
platform - Codalab. They plan the
launch soon the competition, once
they iron out the remaining details.
The challenge is open source.
This research has resulted in
numerous
presentations
and
articles. You can see the slides
Carlos Gomez’s presentations on
his Speaker Deck profile. He has
published one first-author paper,
"Supervised detection of exoplanets
in high-contrast imaging sequences”,
on the Astronomy & Astrophysics. He
co-authored 7 publications in peerreviewed astronomical journals,
most of them are shown in his
Google Scholar profile.
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RESEARCH ENGINEEER

Adekunle Ajayi and the variability of oceans
Adekunle Ajayi is a machine learning research engineer
at the Grenoble Alpes Data Institute. His research
project focuses on applying deep learning techniques
to predict the atmospherically-forced component of
the ocean. Adekunle has a PhD in Ocean Physics from
Université Grenoble Alpes.

Adekunle AJAYI
IGE

The ocean is a large body of water
that covers approximately 70% of
the planet Earth. Understanding the
dynamic of oceans is of great interest
to oceanographers. Societal benefits
from studying in the oceans include
but are not limited to (i) accurate
weather forecasting, (ii) met-ocean
forecasting for offshore enterprise
(oil and gas, shipping and fishing
companies, etc.), (iii) improving
climate change projection.
Ocean dynamics are driven mainly
by atmospheric winds (forced
variability) and cross-scale turbulent
interaction between oceanic flows
(intrinsic variability). To better
characterize the ocean's forced
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and intrinsic variability, numerical
experiments have been designed
to simulate the ocean's dynamics
at different statistical states. One of
such experiments is the OCCIPUT3
(Oceanic Chaos - ImPacts, strUcture,
predicTability) project. OCCIPUT3 is a
50-member ensemble of 1/4° global
ocean/sea-ice simulations (covering
the period 1960-2015), starting from
perturbed initial conditions then
driven by the same atmospheric
forcing for all the 50 members.
The quick divergence and loss of
correlation between all the members
demonstrate the chaotic behavior
of the ocean. This experiment
allowed
the
atmosphericallyforced
component
(variability
of the ensemble mean), and the
intrinsic component (the difference
between any given member and the
ensemble mean), characterized by
the ensemble standard-deviation,
to be estimated. The result of this

numerical experiment led to the
generation of a massive amount of
datasets.
Adekunle’s project focuses on using
artificial intelligence to estimate
the ocean's atmospherically-forced
component by using the simulated
seas surface height (SSH) fields of the
OCCIPUTS experiments. This project
follows Mickael et al. 2019, where
the authors estimated the ocean's
forced variability by training neural
networks with spatial snapshots
of oceanic SSH fields. Adekunle's
current project aims to improve the
prediction of the foed variability by
taking into account both the spatial
and temporal evolution of the ocean
(t,x,y). Upon completion, his project
would provide a robust method
(based on machine learning) for
filtering intrinsic oceanic variability.

Data Science for Earth, Space and Environmental Sciences

Others funded projects
Modeling the oxidative potential of aerosols with a Chemical Transport Model:
towards a prediction of an accurate health proxy for Air Quality in Europe
coordinated by Gaelle Uzu
Atmospheric pollution is responsible for more than 45,000 premature deaths per year in France. The
oxidative potential (OP) relies on the intrinsic capacity of atmospheric particles to cause oxidative stress
within lungs, appears to be a promising metric for harmful health effects. Determining and predicting the
emissions’ sources of OP is an important step towards taking better account of the exposure of populations
to atmospheric pollution.
The field measurements and chemical analyses carried out at the IGE enable the inverse modeling
to be established to determine an oxidative potential per emission source. In order to obtain spatial
representativeness and real-time forecasting, a collaboration with a dutch team (TNO, Utrecht) allows the
implementation of these parameterisations in a deterministic modelling combining meteorology and
reactive chemistry.
At the same time, the search for more complex inversion models taking into account interaction terms and
non-linear physical processes has been studied in Grenoble city and the neural networks already show very
encouraging properties and results.
This collaboration at the interface between field measurements, analytical chemistry, statistical inversion and
deterministic modelling demonstrated the
feasibility of this method and set up the
first European mapping of the oxidative
potential by sector of activity.
Deterministic source apportionment of aerosol mass
(top) and new relevant health metric, the oxidative
potential (OP, bottom) for 2 activity sector (namely
Road transport, left, and Residential combustion,
right). Collaboration TNO, Netherlands, and IGE,
France

Causal dependence analysis between highly quantified signals
coordinated by Pierre-Olivier Amblard
Many applications developed in sensor networks
use highly quantized data in order to save energy
in communications and to minimize memory
loads. Data processing at the sensor level is then
done on a sketching of the data which is obviously
less informative than the data itself. Estimating
parameters of the underlying processes is therefore
a difficult task which can nevertheless be performed
with an evident loss in performance.
In this project, with the aim of analysing causal
dependences, we considered the problem of

identifying multivariate AR models from the sole
observation of quantized signals. This work has been
done in collaboration with Prof. J. Manton from the
University of Melbourne and C. Cros, a student from
Ecole Centrale de Lyon. The multivariate case is more
complicated than the scalar case because the relative
scales between the components enter the problem.
Two solutions have been proposed, one of which
relies on probabilistic comparisons between signals.
This theoretical work is currently submitted for
publication (see arXiv:2008.09882 ).
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Multi-scale approach for weather type classification
coordinated by Chantal Staquet
This project is related to MobilAir, a project also
funded by the IDEX. One of the objectives of MobilAir
is to acquire a detailed knowledge of the atmospheric
dynamics in the Grenoble basin for characteristic
weather types and the associated atmospheric
pollution.
For this purpose, it is necessary to identify weather
types that are consistent at the synoptic scale and
at the scale of the Grenoble basin. However, this
condition is not verified for the weather types defined
in the literature. Two approaches have been carried
out at an attempt to define such weather types. A
collaboration with Dr Krinistskyi (Moscow University)
has been initiated for this purpose thanks to this
project.

Centroids of the four weather types obtained with a K-Means
algorithm taking into account both synoptic data and local
measurements.
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In the first approach, the classical Machine Learning
techniques are used with the local meteorological
variables measured in the Grenoble basin taken into
account. By paying particular attention to the relative
importance of synoptic and local data, this approach
has made it possible to redraw the boundaries of
«classical» weather types so that they are more
discriminating with respect to the local data.
A new approach from Deep Learning has also been
used to introduce the temporal component in the
identification of weather types. This approach, which
is more difficult, is currently being developed.

Data Science for Earth, Space and Environmental Sciences

Optimal trend estimation under errors with Matérn-type
Autocovariance and applications to environmental data
coordinated by Sana Louhichi
The ubiquitous problem of nonparametric regression-function (or trend) estimation has already
been well studied but still presents several challenges, notably when there is some dependency
in the observation noise, even in the simpler case of regular fixed design. For this latter case
(often referred to as « detrending time series or images »), we recently obtained results in two
directions.
The first one is a theoretical study which extends the properties of the classical Mallows’s Cp or
cross-validation criteria to dependent noise sequences of the type « martingale difference ».
Examples include ARCH and various stochastic volatility sequences.
The second direction concerns new methods for Matérn correlations, which are widely used to
model the stochastic component (or ˝noise˝) of spatio-temporal observations in geostatistics:
we introduce a two-step approach built on an adjusted Cp (classical under known correlation)
and a correlation ﬁtting method named
“conditional Gibbs-energy mean and
empirical variance matching” or CGEM-EV.
This is an appealing alternative to the much
costly ˝extended-AIC˝, now classical for the
selection of both smoothing-parameters
and noise-covariance parameters. In
addition to this trend estimation, a
recent extension of CGEM-EV efficiently
accommodates a ˝nugget effect˝ of
unknown variance.
An example of simulated dataset,
sum of a
deterministic trend (contours in dashed black) plus a
centered Gaussian Matérn field, and recovered trend
(white contours)

News in Brief
Carlos Gomez Gonzales

Aleksandra Malkova

Carlos Gomez Gonzales
recruited in 2018 as a
junior chair accepted
in 2019 a research
position at the Barcelona
Supercomputing Center
( h t t p s : / / w w w. b s c . e s /
gomez-gonzalez-carlos).
His time at the Grenoble Alpes Data
Institute allowed him to extend his scientific
expertise to geosciences.

Aleksandra Malkova did an intership in
the project «DATASAFE: understanding
Data Accidents for TrAffic SAFEty». She
is now doing a thesis in CEA-Leti & AMA
team of LIG on «Participatory localization
of connected objects through machine
learning, pattern recognition and spatial
processing of sensor data» under the
supervision of Massih-Reza Amini (LIG)
(AMA team), Benoit Denis (CEA) and
Christophe Villien (CEA).
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WP2

DATA SCIENCE
FOR LIFE SCIENCES

Biomedical data and issues are highly complex. As an illustration, the
range of necessary data can vary from simple disease status to complex
medical imaging data, such as X-Ray images and functional MRIs. In such
a potentially multimodal and heterogeneous data setting, it is crucial to
extract relevant features using cutting-edge image and signal processing,
statistical techniques, advanced machine learning, optimisation and
parallel computing. In this WP2, we have exploited this opportunity with
multidisciplinary collaborations.
We have focused on bringing strengths, at a time when the number of
solicitations received by practitioners and methodologists increases
considerably because of the successive waves of big data, data science and
deep learning. Our ambition was and still is to play a role at this interface
and to provide answers to questions about the appropriate usage of
various technical and theoretical tools. To this end, we have exploited
methodological resources from statistics and machine learning in a large
sense to develop models that can handle variability and scale to high
dimensional data while maintaining our ability to assess their correctness,
typically the uncertainty associated with the provided solutions. We believe
the Grenoble university environment offers a unique range of expertise to
reach this goal.
A number of challenges have been addressed:
- advanced statistical and machine learning methods have been
developed to analyze large-scale biomedical data as well as studies
about the respective contributions of genetic predispositions and of
environmental exposures on health.
- the projects that have emerged involve different laboratories and
researchers specialized in signal and image processing, machine
learning, frequentist and Bayesian statistics, graphs and networks,
causality, epidemiology, etc. with targets including omics, biomarker
discovery, patient trajectories and healthcare.
- all levels of life sciences have been investigated from single
molecules to population of patients with a common focus on wellbased data driven procedures.
This project was a good illustration of the various expertise that can be
gathered at the local level at Grenoble Alpes University.
Two junior chairs were recruited as well as a post-doc and two engineers at
TIMC-IMAG laboratory and a PhD student at Inria.
11 projects have been funded (projects followed by * are presented below).
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Data Science for Life Sciences

MISTIS-Inria

CO-HEADERS

Florence FORBES

CHU Grenoble - CIC-P 1406 - TIMC

PROJECTS
Identification of relevant cancer prognostic biomarkers from clinical and gene expression
databases* - coordinated by Laurent Guyon (BCI-CEA)
Deciphering the origins of enzymes substrate specificity using large-scale sequence
analyses* - coordinated by Sophie Abby (TIMC-IMAG)
Procedural memory: neuronal substrate, pathophysiology, modelisation and inference of
involved networks* - coordinated by Nicolas Tremblay (GIPSA-Lab)
Clustering patient trajectories and individual prediction of treatment compliance in sleep
apnea from large national databases* - coordinated by Sébastien Bailly (HP2)
The causal analysis in epigenetic epidemiology* - coordinated by Johanna Lepeule (IAB)
Computational genetics* - coordinated by Magali Richard (TIMC-IMAG)
Proteogenomics* - coordinated by Laura Fancello (EDyP-CEA)
Tracking and analysis of large population of dynamic single molecules* - coordinated by
Virginie Stoppin-Mellet (GIN)
Deep dimensionality reduction to unveil potential hidden disease-associated module
structure in metagenomic data: from enterotypes to enteromix* - coordinated by Clovis Galiez
(LJK)
PREDFIX: A new deep learning tool to predict survival prognosis in cancers from omics data*
- coordinated by Florent Chuffart (IAB)
SOAP-genomics: Standardizing ontologies and analysis procedures for genomics*
- coordinated by Julien Thevenon (CHU)
Robust Bayesian nonparametric clustering of astronomical data* - coordnated by Julyan Arbel
(Inria)
Prostate cancer care trajectories - coordinated by Arnaud Seigneurin (TIMC-IMAG)
Robust Graphical models - coordinated by Sophie Achard (GIPSA-Lab) and Florence Forbes (Inria)

RECRUITED PEOPLE
Laura Fancello Junior Chair at EDyP - CEA
Magali Richard Junior Chair at TIMC BCM
Bastien BOUSSAT Post-doc at TIMC-IMAG
Karina ASHURBEKOVA PhD Student at Inria
Basile JUMENTIER Engineer at TIMC
Katayoun KAZEMZADEH Engineer at TIMC
Grenoble Alpes Data Institute
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Work package 2

RESEARCHER

Laurent Guyon and gene selection
Laurent Guyon is a researcher in bioinformatics at
The Biology of Cancer and Infection laboratory (UMR
of Grenoble Alpes University, CEA and Inserm). In the
framework of Data Institute, he is developing methods
to identify genes correlated with cancer patient lifetime.

Laurent GUYON
BCI - CEA

After a PhD in femtosecond laser
spectroscopy,
Laurent
Guyon
became an engineer in microscopy
and biology data analysis in CEAGrenoble in 2010. He is now a
multidisciplinary
researcher
in
bioinformatics dealing with gene
selection and interpretation using
the large datasets produced by
various omics experiments. He
develops methodologies to identify
genes mainly dealing with cancer
and microRNAs. In particular, he
participated in the creation of the
website miRViz that allows biologists
to interpret their microRNA datasets.
In the framework of Data Institute,
Laurent Guyon collaborates with
Florent Chatelain and Rémy Jardillier
to identify genes correlated with
patient survival. Florent Chatelain
(Assistant Professor at GIPSA-Lab,
Grenoble INP) conducts research on
estimation/detection and large scale
inference. Rémy Jardillier (BIG, CEAGrenoble) carries out his PhD project
on mathematical methods to identify
prognostic biomarkers for cancer.
To identify and select biomarkers,
gene expressions are compared to
patient survival. Gene expression
occurs in each cell of the organism
and ultimately ends up with the
production of proteins, one of the
important macromolecule with an
active role in cellular functioning.
In the context of cancer, one can
monitor the average messenger RNA
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levels in a biopsy, which is a piece
of the tumor. Genes have several
expression levels represented by
different colors in the graphic. Those
molecular information are correlated
with the clinical data of anonymous
patients. The aim is to confirm
that the selected genes can help
predict their survival as prognostic
biomarkers.
This
interdisciplinary
project
leads to a first publication that
proposes a review of bioinformatics
methods to select prognostic
biomarker in Biotechnology Journal.
After describing the historical
methodologies, the three authors
present studies that have been
performed in the last few years and
illustrate their concepts with a renal
cancer dataset.

Laurent Guyon, Florent Chatelain
and Rémy Jardillier are preparing
a new publication about statistical
methods. They use real and simulated
data to assess the predictive
capability of current algorithms.
Publication
http://dx.doi.org/10.1002/
biot.201800103

Data Science for Life Sciences

RESEARCHER

Sophie Abby and the evolution
of enzymes’ regio-selectivity
Sophie Abby, a young researcher at TIMC-IMAG, CNRS
and Université Grenoble Alpes, is involved in the
project “Deciphering the origins of enzymes substrate
specificity using large-scale sequence analyses”. This
interdisciplinary project received funding from the
Grenoble Alpes Data Institute.
Sophie ABBY
TIMC-IMAG

Ubiquinone, or co-enzyme Q is a key
molecule in the respiratory chain.
It is involved in the production of
cellular energy in some bacteria,
and in eukaryotes (fungi, animals,
plants…). Several reactions lead
to the synthesis of this lipid, such
as three hydroxylation reactions at
three different positions. For some
species, one enzyme catalyzes these
hydroxylation reactions. For others,
it was recently shown that two or
three enzymes are involved (for
Escherichia coli, 3 enzymes: Ubil, H
and F, see Figure).
Regio-selectivity variations in the
ubiquinone
(UQ)
biosynthesis
pathway. To produce ubiquinone,
there are three hydroxylation
reactions (addition of an -OH
group) are required: on Carbon 5,
1 and 6 of the precursor’s ring. In
Escherichia coli, three enzymes
from the same family are involved,
whereas in Rhodospirullum rubrum,
two enzymes are needed, and only
one in Neisseria meningitidis. Figure
adapted from Pelosi et al. 2016
mSystems (https://msystems.asm.
org/content/1/4/e00091-16).
Therefore the “regio-selectivity” of
these enzymes, that is their capacity
to chemically modify particular

positions of a given substrate, is
either limited (one position can be
handled), or broad (several positions
are handled by a single enzyme).
Interestingly, the enzymes involved
in the three hydroxylation reactions
of the ubiquinone precursor are
part of the same family, that is, they
derived from a common ancestral
enzyme. Thus, studying these
enzymes has the potential to teach
us how regio-selectivity evolves and
in a broader sense, how enzymes get
new functions along evolution.
Sophie Abby in an expert
in
comparative
genomics,
phylogenetics and bioinformatics.
She is working on this project with
Fabien Pierrel and Ludovic Pelosi,
biochemists, and Ivan Junier, a
biophysicist, all members of the GEM
team at the TIMC-IMAG lab. They used
comparative genomics to predict
the regio-selectivity of this type of
enzymes based on their distribution
in genomes. They work on more
than 1000 bacterial genomes and
thus deal with a lot of data to extract
the evolutionary history of these
enzymes and their associated regioselectivity. They are now validating
their predictions experimentally
using complementation assays in
mutants from the model organism

Escherichia coli.
Thanks to the Grenoble Alpes Data
Institute’s funding, two interns
were hired. Clothilde Chenal, a
master 1 student in bioinformatics
(U. Montpellier) was in charge
of computing enzymes’ regioselectivity
predictions
while
Katayoun Kazemzadeh, a master 2
student in biochemistry and genetics
(U. Grenoble Alpes), worked on the in
vivo validation of the predictions.
This study has the potential to start
addressing important questions in
biochemistry, structural biology,
and evolution: how regio-selectivity
evolves, how enzymes operate, etc.
But it is also naturally inclined to
lead to biotechnology applications
and synthetic biology approaches:
how can we genetically modify an
enzyme, so that it catalyzes the
reactions we want?
A first article appeared in mBio
(https://mbio.asm.org/content/10/4/
e01319-19) and the team obtained
fundings for this project, including
for a PhD student.
The GEM (Genomics and Evolution
of Microorganisms) team at TIMCIMAG: https://www-timc.imag.fr/en/
gem
Grenoble Alpes Data Institute
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PHD STUDENT

Nagham Badreddine
and the procedural memory
Nagham Badreddine is a PhD student at the Grenoble
Institute of Neuroscience (GIN) and the GIPSA-Lab.
She is studying how procedural memory is formed in
the brain. She is using a combination of experimental
and computational approaches to probe the neural
substrates and develop models of neuronal activity
associated to memory.
Nagham BADREDDINE
GIN and GIPSA-Lab

After her Master 2 internship in
neurosciences at the GIN, Nagham
Badreddine continued research with
a thesis on procedural memory. She
is supervised by Elodie Fino (GIN)
and Sophie Achard (GIPSA-Lab) .
The IDEX Cross Disciplinary Program
(CDP) Neurocog funds her thesis. The
Grenoble Alpes Data Institute also
supports this project by financing
the PhD student’s experiments and
travelling expenses.
Procedural memory is a type of
long-term memory corresponding
to motor habits such as driving,
playing the piano or skiing. This
memory constitutes a fundamental
adaptive mechanism built upon daily
experience to provide efficiency for
common behavior. When we learn
how to drive, it is difficult at first, but
after we practice again and again,
it becomes automatic. A specific
part of the brain is involved in this
process. Nagham Badreddine wants
to understand how neuronal activity
evolve during this learning in order
to understand the learning process
and how habit is formed.
For this purpose, the young scientist
uses behavioral conditioning of
mice at the Grenoble Institute of
Neuroscience. Mice learn how to
run on an accelerated rotarod, a
wheel that goes faster and faster.
Progressively they get used to
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this acceleration: it is the learning
process. To associate the behavior
and the activity of neural networks,
Nagham
Badreddine
monitors
the neuronal activities in the mice
brain with two-photon microscopy
throughout the learning process.
Graph signal processing tools was
developed with the collaboration of
GIPSA-Lab to describe the data as
a graph. By modelling the activity
of neuronal networks she showed
that there is a general activation
beginning of the learning process.
Then the learning leads to a
refining of the activation with a cell
specialization. She now wants to
understand the mechanisms behind
the learning process and how it
could be affected in a pathological
context (ie. neurodegeneration).

Huntington’s Disease (HD) is a
genetic disease caused by the
alteration of a protein which leads
to cognitive, psychiatric and motor
deficits. Although the progression
of symptoms in HD patients was
believed to be a consequence of
neurodegeneration, it becomes more
evident that severe pre-symptomatic
dysfunctions appear earlier in
the course of the disease, notably
cognitive and psychiatric deficits long
before motor symptoms. By giving
mice the same protein modification,
the mice recapitulate the progressive
pathological symptoms observed
in HD patients. With experimental
and computational approaches, the
scientific team wants to understand
the alteration of cell networks
underlying procedural memory to
detect cognitive deficits as a presymptomatic marker of the disease.

Two-photon microscope

Data Science for Life Sciences
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Guillaume Bottaz-Bosson, Théo Falquès
and the treatment compliance in sleep apnea
The HP2 laboratory from UGA and Inserm studies the sleep apnea. Thanks to the
Grenoble Alpes Data Institute’s funding, the team get two students in statistics
and data science to work on the clustering of patient compliance trajectories and
individual prediction of treatment compliance in sleep apnea from large national
databases.
Obstructive sleep apnea (OSA) is a
chronic respiratory disease with a
high prevalence and is associated
with a worsening prognosis,
particularly
for
cardiovascular
diseases. The continuous positive
airway pressure (CPAP) is an
effective treatment for OSA but it
is uncomfortable and intrusive in
daily life. The patient wears a mask
during the night to keep the upper
airways open. He/she has to wear
it a minimum of 4 hours per night.
The compliance with CPAP is a key
prognostic factor. The aims are firstly
to characterize CPAP compliance
behaviors and then to be able to
predict an individual compliance
behavior for an incident patient case
of OSA.
The CPAP homecare equipment
monitors
the
treatment.
It

CPAP
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provides to the scientists the
compliance data of 848 patients
with sleep apnea. There are different
profiles of CPAP compliance, see
some examples on next figure.
The Grenoble Alpes Data Institute
funded Guillaume Bottaz-Bosson
Master 2 internship in 2018. He
worked on clustering patient
compliance
trajectories.
Data
clustering is an explanatory
statistical technique used to
uncover structure on a dataset by
grouping objects in homogeneous
groups or clusters. Many clustering
methods exists and the focus is
made on Hierarchical Agglomerative
Clustering (HAC). Guillaume BottazBosson led a simulation study to
compare different configurations
of HAC algorithm and validating a
clustering process. The application of
the configuration which got the best

simulation results provides 6 groups
on real data. These groups are
illustrated on the following chart,
by median trajectories, and the
number of subject for each group is
mentioned at the top of the figure.
Last summer was the turn of
Théo Falquès, student in Master
1 of statistics and data science in
Université Grenoble Alpes to join the
project for his internship with the
Grenoble Alpes Data Institute. He
used clinical data provided by the
CHU Grenoble to try to predict these
compliance groups. Results were
not satisfying so the study must be
continued, including more data such
as sociodemographic variables for
example.
The final goal is to predict the
compliance, to support patients
more likely to stop the treatment,
and thus to improve the medical care
of obstructive sleep apnea patients.
Guillaume Bottaz-Bosson is now
continuing the project during his
thesis under the supervision of
Sebastien Bailly (HP2), Adeline
Leclercq-Samson (LJK) and Agnès
HAMON (LJK). This thesis is funded by
the E-santé chair from the Fondation
UGA directed by Pr Jean Louis Pépin.
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Johanna Lepeule and the causal analysis
in epigenetic epidemiology
Johanna Lepeule is an epidemiologist at IAB. She is
working on the Developmental Origins of Health and
Disease (DOHaD). She obtained a funding from the
Grenoble Alpes Data Institute for her project “causal
analysis in epigenetic epidemiology”.

Johanna LEPEULE
IAB

The research project focuses on the
consequences of tobacco exposure
on children. It is now well known
that the maternal tobacco smoking
has an influence on baby and child
health. It modifies the birth weight
and increases the risk of premature
birth, chronic diseases and mortality.
Environment (chemical such as
pesticides, physical such as air
pollution, tobacco smoking, way
of life, etc.) may affect health early
in our life, even the intrauterine
life. The biological mechanisms
leading to these health effects
of the environment are not well
understood, but epigenetic could
be one of them. Epigenetic is based
on 3 mechanisms that can influence
the expression of our genes without
affecting their sequence. The
methylation of DNA is one of them.
Smoking or passive smoking of the
mother influences the baby’s birth
weight and is likely to influence the
methylation of the DNA. Researchers
would like to know whether the
effects of smoking on birth weight
are mediated by placental DNA
methylation (i.e. whether maternal
smoking affects DNA methylation
of the placenta, which will in turn
affects the birth weight of the baby).
This question can be addressed
using statistical mediation methods.
However, there are more than 500

Tobacco smoking and birth weight

000 methylation marks on the
genome and such a huge amount of
factors is a challenge for biostatistics.
Currently, no statistical method
allows to reliably identify the
relevant mediators among such a
large number of possibilities.
On June 2017, The Grenoble Alpes
Data Institute organized a data
challenge on “epigenetic highdimension mediation”. It gathered
30 researchers and students from
Europe and USA and with different
backgrounds. The objective of the
challenge was to propose solutions
and evaluate statistical methods
for mediation analysis. It was the
first step of this research project. It
makes Johanna Lepeule (IAB) and
Olivier François (TIMC- BCM) work
together and obtain funding to
start the research “causal analysis in
epigenetic epidemiology”. Thanks to
the Grenoble Alpes Data Institute,
they recruited Basile Jumentier
in internship. This project was
successful and they obtained an ANR
funding of 500 000 € that allow them

to continue the project with Basile
Jumentier in thesis. He develops
new statistical methods to address
the issue of mediation using high
dimension data. He will then apply
it to data from a cohort of mothers
and children (EDEN, recruited from
the CHU Nancy-Poitiers from 2002
to 2006). These new methods will
be applied to understand whether
DNA methylation in the placenta
is a mechanism by which maternal
smoking during pregnancy could
affect the birth weight of the baby,
children’s respiratory health or
neurodevelopment.
Article:
(1) Caye, K., Jumentier, B., Lepeule,
J., & François, O. (2019). LFMM2:
fast and accurate inference of
gene-environment associations in
genome-wide studies. Molecular
biology and evolution, 36(4), 852860.
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Magali Richard and computational genetics

JUNIOR CHAIR

Magali Richard was a Junior Chair in the Grenoble Alpes
Data Institute. She is involved in the WP2 Data Science
for Life Sciences.

Grenoble Alpes Data Institute.
She was then recruited as a CNRS
researcher in the interdisciplinary
section
CID51
“modeling
of biological systems“. Her
Magali RICHARD project is to contribute to
TIMC-IMAG the understanding of the
fundamental mechanisms of life
Magali Richard is an expert in by proposing an interdisciplinary
computational genetics. After a approach based on the statistical
thesis in genetics and neurobiology analysis of biological data. She
of the nematode C. elegans under is particularly interested in the
the supervision of Jean-Louis following questions: How to extract
Bessereau at the Ecole Normale robust and specific information from
Supérieure in Paris, she joined the biological data of various natures
group of Gael Yvert at the Ecole and origins? How does the molecular
Normale Supérieure in Lyon to study information of a biological entity
genetic architecture of regulatory (cell, tissue, organism, etc.) affect its
networks and adaptability in a composition and its environment?
dynamic environment, in the yeast
S. cerevisiae. In 2017, she joined the From multi-omic biological data
BCM team to start a research theme collected on cancer patients,
on cancer analysis and modeling, in Magali Richard is developing
collaboration with Daniel Jost.
statistical models allowing a better
understanding of the processes
Magali was a Junior Chair at the implemented during tumorigenesis.

An example of a method that the
researcher has developed concerns
the personalized analysis of
differential expression. This method
makes it possible to determine which
genes are differentially expressed,
in each patient, in an individualized
manner. Magali Richard now aims to
characterize cellular heterogeneity in
the context of lung cancer. To do this,
she works in close collaboration with
the GIPSA-Lab, the IAB and the CHUGA. Co-funded by EIT Health and the
Grenoble Alpes Data Institute, she
is also leading a European project
dedicated to the organization and
dissemination of data challenges on
health data. Finally, together with
Florian Privé, she contributed to
the development of the Grenoble
R community, in particular by
organizing collaborative sessions
one Thursday per month. Matthieu
Rolland took over for the year 20192020.

How to evaluate novel computational methods dedicated to the analysis of real health datasets? We developed
a benchmarking framework applied to the quantification of cell heterogeneity in cancer. It relies on a digital
platform running statistical methods developed by data scientists on real and simulated health datasets.

30

Grenoble Alpes Data Institute

Data Science for Life Sciences

JUNIOR CHAIR

Laura Fancello and proteogenomics
Laura Fancello is a bioinformatician working at the
“Exploring the Dynamics of Proteomes” (Edyp) team
(Univ. Grenobles Alpes, CEA, Inserm, IRIG-BGE). In 2019,
she obtained a Junior Chair from the Data Institute and
she is investigating the use of transcriptome information
to enhance protein identification in proteomics.

proteins of shared peptides.
Shared peptides, which is
EDyP CEA peptides that might originate
from different proteins due
to sequence homology, different
During her PhD she characterized transcript
isoforms
or
postviral diversity using metagenomics, translational modifications, are
i.e. the high-throughput sequencing a major issue in proteomics. The
of the set of genomes present in a most widely used strategy, bottomsample. This was her first contact up proteomics, consists in an
with the “omics”, the comprehensive enzymatic digestion of proteins
characterization and quantification into peptides, their separation
by high-throughput assays of by liquid chromatography and
various sets of biological molecules, their characterization by mass
such as DNA (genomics), RNA spectrometry.
Peptide
are
(transcriptomics)
or
proteins identified from their mass spectra
(proteomics). In her postdoc, she by comparison to the theoretical
studied the role of some ribosomal spectra from all possible sequences
protein mutations in cancer, using of the reference protein database.
transcriptomics and translatomics Then, they are mapped back to
(the set of all RNAs associated with the most plausible set of proteins
ribosomes for protein synthesis). from which they could originate.
At Edyp, she could integrate Protein identification is not trivial,
her expertise in genomics and due to several factors, including the
transcriptomics with proteomics and presence of shared peptides.
started to investigate how to use Proteogenomics, the combined
transcriptomics to enhance protein analysis of genomes and/or
identification in proteomics, in transcriptomes with proteomes,
particular to disambiguate the source has been widely used to identify

Laura FANCELLO

variant or novel proteins. These
candidate proteins, inferred from
transcriptomics or genomics, are
added to the canonical protein
sequence database for mass spectra
search, to allow their identification.
Other studies used proteogenomics
to better estimate the probability
of a protein’s presence in a sample
given the identified peptides and the
corresponding transcript presence.
Indeed, although it is debatable to
which extent we can predict protein
levels from transcript levels, we
know that according to the “central
dogma of biology” there can be
no protein translation without the
corresponding transcript. While
several studies used a proteogenomic
approach to enhance sensitivity in
peptide and protein identification,
little is known about its potential to
reduce ambiguity of shared peptide
identifications. In her project, Laura
Fancello is investigating how to
reduce uncertainty in the source
proteins of shared peptides, based
on the presence or absence of the
corresponding transcript.
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Work package 2

Other funded projects
Tracking and analysis of large population of dynamic single molecules
coordinated by Virginie Stoppin-Mellet
Single molecule experiments (SME) consist in
detecting and tracking a large population of single
molecules in real time, revealing their dynamic
behaviour in cells or in biomimetic assays where
they are mixed with protein partners. This is a real
breakthrough providing new understanding of
complex biological processes. Our project aimed
at addressing two still limiting factors of SME, the
accurate detection of faint and furtive signals, and
the processing of large data sets. We used a neuronal
protein Tau as a model molecule. Tau dysfunctions
are involved in neurodegenerative diseases such as
Alzheimer disease. We first developed a procedure
to detect and track mobile single fluorescent Tau
molecules observed by advanced fluorescence
microscopy (TIRFM). This part of the project still in
progress recently received the collaborative help of
C. Kervrann (Inria Rennes). We then addressed the

analysis of the detected signals. Transient moleculemolecule interaction appears stochastically as
a discrete variation in the noisy trace signal. In
collaboration with E. Lebarbier (Paris Nanterre Univ.),
we developed a robust statistical method based on
constrained segmentation to detect and analyze
these events in large scale populations. The method
has been implemented in a R package “cseg”.

Step1. Fluorescent Tau molecules are observed by fast high
resolution TIRF microscopy. Step2. Using an homemade TaUnique
macro, each molecule is detected and tracked over time ; timedependent intensity fluctuations of all molecules are collected
in a csv file. Step3. Cseg algorithm performs a constrained
segmentation of the signal and generates a quantitative
description of signal variations. From these data, we can obtain
parameters of Tau molecule kinetics.

Deep dimensionality reduction to unveil potential hidden disease-associated
module structure in metagenomic data: from enterotypes to enteromix
coordinated by Clovis Galiez
The Data Institute grant allowed to finance two
international
collaborations
(computational
bioinformatics), two master (M1) internships
(theoretical computer science and machine learning
for climate sciences) and one participation at a
conference (computational metagenomics).
In more details, beginning of 2020, this grant enabled
a 3-months stay of a third-year PhD student from
Université Constantine 2 (Algeria) - Brahim Matougui
– who worked on a machine learning tool to predict
taxonomy of metagenomic sequences using word
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embeddings. This work resulted in a stand alone
application available at https://github.com/padriba/
NLP_MeTaxa together with a manuscript currently in
revision in Current Bioinformatics journal.
Currently, the Data Institute grant finances a
promising internship with Ruben Rucio from the
UNAM (Universidad Nacional Autonoma de Mexico),
co-advised in collaboration with F. Enault at Université
Clermont Auvergne. F. Enault gathered thousands of
viromes (metagenomic sequencing of viral-enriched
biological samples), assembled and quality-filtered

Data Science for Life Sciences

the sequencing data, leading to an unprecedented
database of potential viral proteins. The aim of the
internship is to filter high quality viral proteins and
annotate their potential functions using highly
diverse protein sequence profiles.
Two internships during summer 2020 have been
financed through the grant: Martin Steiner studied
experimentally theoretical results of auto-encoders
previously obtained in a paper (HAL cea-02917445)
and Mathis Roux worked on a machine learning model
to down-scale wind predictions in collaboration

with the Centre d’Étude de la Neige (Météo-France
Grenoble) and the SLF (Switzerland). The work of
the latter is taken over in the PhD project of Louis
Letoumelin (2020-2023, at the CEN).
The grant also financed Covis Galiez’s participation
to the RCAM’19 (Recent Computational Advances in
Metagenomics) workshop, where discussions with
Samuel Chaffron (LS2N, Nantes) allowed to develop
the marine microbiome application part of Benjamin
Fayolle’s PhD project (2020-2023, financed by the
Labex Persyval).

PREDFIX: A new deep learning tool to predict survival
prognosis in cancers from omics data
coordinated by Florent Chuffart
During the oncogenic process, the malignant transformation of cells is associated
with systematic interconnected changes in the genome and the epigenome.
These deregulations gradually lead to the generation of cells with new properties,
which do not exist in parental cells, giving them all the characteristics of cancer
cells, in particular the ability to eventually spread to locations far from their place
of origin. In this project, we developed a new approach based on deep learning
to explore tumoral heterogeneity in cancers by analyzing transcriptomic data of
TCGA datasets. In particular, we were able to predict survival prognosis for patients
with breast and lung cancers and to identify the patients with the most aggressive
forms. This approach is independent, complementary and more accurate than the
existing classifications currently in use in clinical practice. Moreover, it provides an
entry key to explore omics
data for a characterization
of the molecular biology of
tumors, including expression,
epigenetic and metabolic
signatures, opening ways
to the identification of
targets for new therapeutic
approaches.

Figure: Deep learning tool for prediction of survival prognosis in cancers.
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Machine-learning based CNV calling from whole exome sequencing data
coordinated by Julien Thevenon
Copy number variations (CNV) are portions of genetic material with an abnormal copy number compared to
the general population. Their detection (CNV calling) represents a significant number of diagnoses in patients
potentially suffering from rare diseases. To diagnose them, clinicians use constitutive exome sequencing, i.e.
the transcription in text form of roughly all the genes of an individual from biological material. This data is
mostly used to detect small genetic variations but can also be used to detect larger events such as CNV. To
date, no tool for the detection of CNV in exome data has been able to become a gold standard in the scientific
community. We have recently put into production a bioinformatics analysis pipeline using a CNV calling tool
(GATK4) based on supervised learning. By training it with a large amount of exome sequencing data (400+
patients exome data), we first built a robust CNV learning model that proved to be efficient in diagnostic.
Furthermore, by increasing the amount of data input into our tool to 1700+ exome data, we have significantly
reduced the number of artifacts CNV, thus reducing the time required by the clinician to analyze the results
produced. Finally, our results show at least equal performance as the current reference technology, thus we
could claim to replace DNA-chip standard diagnostic strategy with CNV calling on exome data thanks to this
supervised learning model.

Figure: Average number of CNV per patient detected by supervised learning

34

Grenoble Alpes Data Institute

Data Science for Life Sciences

Robust Bayesian nonparametric clustering of astronomical data
coordinated by Julyan Arbel
The project allowed the development of new
statistical methods, with the following main scientific
achievements.
Vladimirova et al. (2020) proposed a new way to
measure the thickness of distribution tails. More
precisely, by analogy with the sub-Gaussian and subexponential properties, the thickness of distribution
tails is measured by comparing them to those of a
Weibull’s law. This has applications in particular
in Bayesian deep learning, where deep neural
networks initialized with independent Gaussian
weights induce neurons whose laws are sub-Weibull
with the depth of the layer divided by two as the tail
parameter.
Bystrova et al. (submitted) deals with modelling
species distributions over space and time, one

of the major research topics in both ecology and
conservation biology.
Lastly, Arbel et al. (2020) proved a monotonicity
property of the Hurwitz zeta function which, in turn,
translates into a chain of inequalities for polygamma
functions of different orders.
The project has also funded the participation of
Mariia Vladimirova, Daria Bystrova and Julyan Arbel
to the conference «Bayesian nonparametrics» in
2019, Oxford, where Mariia received the best poster
award. It has also supported the membership to
the Bayesian society ISBA (https://bayesian.org/) of
eleven members of the Statify Inria team.

Trajectories of former M2 trainees
Basile Jumentier

Hua-Ting Yao

Basile Jumentier did an internship
in the project «The causal analysis
epigenetic
epidemiology»
directed by Johanna Lepeule. He
is now doing a PhD in TIMC-IMAG,
BCM team on the same project.
The title of his thesis is «analysis of
the mediation of the effects of environmental
exposures on children’s health» under the
supervision of Olivier François (TIMC-IMAG)
and Johanna Lepeule (IAB).

Hua-Ting Yao did an internship in the project
«Gene selection» directed by Laurent Guyon. He
is now a doing a PhD between Polytechnique
Paris and Mc Gill university (Canada). He
focuses on the application of computer
science or mathematics methods on biological
problems, especially on RNA design. How many
secondary structures are designable? How to
design a target structure while considering
different constraints?

Guillaume Bottaz-Bosson
Guillaume Bottaz-Bosson did an internship in
the project «the treatment compliance in sleep
apnea» directed by Sébastien Bailly. He is now
doing a PhD in LJK, SVH team on the same
project. The title of his thesis is «Classification
and prediction of CPAP compliance trajectories
for patients with sleep apnea syndrome» under
the supervision of Adeline Leclercq-Samson
(LJK).

Katayoun Kazemzadeh
Katayoun Kazemzadeh did an
internship in the project «The
evolution of enzymes’ regioselectivity» directed by Sophie
Abby. She is now a doing a PhD
in TIMC-IMAG, GEM team on
«Characterization of the aerobic
and anaerobic biosynthesis pathways of
ubiquinone in E. coli» under the supervision of
Ludovic Pelosi (TIMC-IMAG) et Fabien Pierrel
(TIMC-IMAG).
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WP3

MASSIVE
AND RICH DATA
FOR HUMANITIES

This WP3 aspires to re-dimension research in the humanities fields, from
small isolated corpora of rich data to a large interconnected corpus of rich
data. It will cover scientific problems ranging from the massive production
of rich data, to operating, querying and visualizing voluminous data,
through perennial preservation of the data and metadata, thus questioning
methodology in humanity research.
Producing digital data in humanities has become a primary target. Such
digital materials in SHS, include texts, databases, still and moving images,
audio, graphics, software and web pages, among a wide and growing range
of formats and standards, generally finely described and documented,
hence constituting small but rich data. We are deliberately positioning
ourselves in opposition to the state of the art that encompasses analysis
methods on massive but poor (poorly described and poorly documented)
data. The Massive Rich Data for Humanities Action (MRDH) aims at scaling
up drastically in Digital Heritage, from small rich data, i.e., corpora measured
in hundreds or thousands of homogenous observable units, to massive rich
data, i.e., conjoined corpora comprising millions of heterogeneous units.
This objective shall be reached by two major means:
- by merging existing data and b) by crowdsourcing new data, i.e.,
- by involving the civil society in the production of heritage data.
We have recruited an assistant engineer and several web developers to
assist the differents projects.
8 projects have been funded in 2017, 14 in 2018 and 13 in 2019 (projects
followed by * are presented below).

RECRUITED PEOPLE
Célia MARION Assistant engineer at Litt&Arts
Patrick GUILLOU Web developer at Litt&Arts
Sylvain HATIER Web developer at Litt&Arts
Vincent MAILLARD Webmaster at Litt&Arts
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PROJECTS
TACT Platform* - coordinated by Thomas Lebarbé (Litt&Arts)

Thomas LEBARBÉ

Massive and Rich Data for Humanities

SID

CO-HEADERS

Lucie ALBARET

Litt&Arts

DATACC Project* - coordinated by Lucie Albaret (SID)
The British travellers speeches about the Alps* - coordinated by Samia
Ounoughi (LIDILEM)
The Scoledit project* - coordinated by Claire Wolfarth (LIDILEM)
The transcription of Benoîte Groult’s lectures* - coordinated by Elisabeth Greslou (Litt&Arts)
La Réticence project* - coordinated by Brigitte Ferrato-Combe (Litt&Arts)
Henri de Régnier’s notebooks* - coordinated by Bernard Roukhomovsky (Litt&Arts)
The Cross-disciplinary Scientific Lexicon* - coordinated by Agnès Tutin (LIDILEM)

Metamorphosis of a Butter y: a quantitative research upon the 32 retranslations of a poem by
Gérard Macé* - coordinated by Filippo Fonio (LUHCIE)
Data collected from Deaf children with cochlear implants, in the context of game playing*
coordinated by Laurence Vincent-Durroux (Lidilem)

-

UGA in Valence THATCamp: Open Data and Freeware* - coordinated by Géraldine Castel (ILCEA4)
Techniques and methodology for the management of multiple digital projects* - coordinated by
Arnaud Bey (Litt&Arts)
Acquisition of writing competence in French Second Language (L2)* - coordinated by Tatiana
Aleksandrova (Lidilem)
ITHAC 38 project* - coordinated by Malika Bastin-Hammou (Litt&Arts)
Digitized database of written productions in elementary school* - coordinated by Laurent Lima
(LARAC)
Italians in Grenoble* - coordinated by Roxanne Comotti (Lidilem)
The ParaCELSE project* - coordinated by Olivier Kraif (Lidilem)
The Aristophane by Lobineau* - coordinated by Malika Bastin-Hammou (Litt&Arts)
Dramacode* - coordinated by Marc Douguet (Litt&Arts)
Climate justice and energy transition - coordinated by Camille Birros and Caroline Rossi (ILCEA4)
Creation of a corpus in French and Italian: mountain and religion, XVth-XVIIth - coordinated by Étienne Bourdon
(LARHA)
International Days of Corpuscular Linguistics 2017 - coordinated by Isabelle Rousset (Lidilem)
Phraseologies & textual genres: the case of the medieval novel - coordinated by Julie Sorba (Lidilem)
Web hosting of the Stendhal Manuscripts project - coordinated by Anne Garcia-Fernandez (Litt&Arts)
Naming Trees in the Middle Ages (NAMA) - coordinated by Fleur Vigneron (Litt&Arts)
Magic Word - coordinated by Mathieu Loiseau (Lidilem)
LUCIOLE - coordinated by Coralie Payre-Ficoult (Lidilem)
MémIm - coordinated by Guillaume Roux (PACTE)
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Work package 3

TACT Platform

In collaboration with the team Literatures and Digital Arts (ELAN, Litt&Arts, UGA), the work
package 3 of Grenoble Alpes Data Institute - Démarre SHS! - has developed a contributive
transcription platform. TACT allows transcription and modeling of digitized documents. Its
oﬃcial launch happened on June 4th during the Global Challenges Science Week.
TACT is a collaborative production
and annotation platform for SSH
data. Arnaud Bey, Anne GarciaFernandez, Elisabeth Greslou (ELAN),
Patrick Guillou, Sylvain Hatier, Célia
Marion (Démarre SHS!) and Thomas
Lebarbé (Litt&Arts/Démarre SHS!)
participated in its development in
the framework of the Grenoble Alpes
Data Institute.
This platform follows on from
the Stendhal manuscripts online
project
(http://www.manuscritsde-stendhal.org/). Twelve years
ago, digital tools were developed
to transcribe manuscripts facing
the impossibility of automatically
identifying Stendhal's handwriting.
For 10 years, about 85.000 people
have visited the site giving access to
manuscripts.
The success of this project led
to the idea of a contributive
transcription platform. Its aim is to

allow researchers to upload their
manuscript images online, while
providing transcription tools and the
possibility of opening the project to
contributors. TACT helps produce
structured data in a collaborative
way.
The second step of Démarre SHS! is
to bring together researchers from
the Grenoble site to analyze its data
together. This phase of exploitation
involves developing querying tools
that will propose answers including
the corpus of other hosted projects.
The platform could then generate
meetings between researchers.
These stages of production and
exploitation are part of a global
process that also includes exposure
and preservation of the data. The
exhibition corresponds to the
provision of data for the scientific
community and their access to the
general public from an open research

TACT platform
https://tact.demarre-shs.fr/
TACT software
TACT is also software. Available on Gitlab (https://gitlab.com/
litt-arts-num/tact) under Creative Commons Attribution 4.0
International license (CC-BY 4.0 International), you are free to
download it and install your own instance.
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or citizen science perspective. This
component raises issues of digital
publishing and digital museography.
The technical goal is to produce a tool
that generates sites automatically
from corpora.
Preservation refers to the problem
of the loss of data in science, like
the recordings of children from
which the linguist Claire BlancheBenveniste studied the acquisition of
language. Preservation also refers to
a more complex issue that is the use
of XML to describe data. An area of
research of Démarre SHS! could be
the automation of format evolution
for encoded scripts.

Massive and Rich Data for Humanities

RESEARCHER

Lucie Albaret and the DATACC project
Lucie Albaret is a research services manager at the University
Grenoble Alpes library. She is co-head of WP3 Massive and Rich
Data for Humanities. She is involved in the DATACC project,
a support system for the management of research data in
physics and chemistry.

Lucie ALBARET
SID

Issues

Data is present throughout a project
or research work... We produce it,
collect it, analyze it, organize it so that
we can reuse it. But the voluminous,
heterogeneous and sometimes nonperennial nature of the data makes
this raw material a fragile material.
Edifying figures point to the reality
drawn up at European level: ˝Due to
bad practices, 50% of research data
and experiences are considered to
be non-reproducible and the vast
majority (more than 80%) of data
will never be deposited in a trusted
warehouse1.˝
DATACC is part of an international
context confirming the crucial
importance of effective data
management.
In France, presented on July 4, 2018
by the Ministry of Higher Education,
Research and Innovation, the
National Plan for Open Science makes
mandatory the free publication of
research publications and research
data funded by public funds. The

IMP Laboratory

DATACC website: https://www.datacc.org/
CNRS published on November 18,
2019, on the occasion of the 2nd
Open Science Days, its roadmap for
open science.

Goals

DATACC aims to create a complete
support system for physics and
chemistry researchers for the
management of their research data.
Resolutely disciplinary, DATACC is
built with a team of researchers and
associated laboratories called upon
at all stages of creation of the various
modules corresponding to the data
life cycle. The DATACC project, led
by the University of Lyon 1 and the
University of Grenoble Alpes in
partnership with Inist (Doranum)
aims to offer a support system for
data management adapted to each
research environment. The project
notably provides a platform of useful
resources, a single entry point where
you can access:
- a set of information, best practices
and tips proven by peers to manage
research data;
- local services, developed in
universities (“datalunch”, training,
workshops)
- “ready-to-use” tools available online:
Data Management Plan template,
list of data sharing and archiving

warehouses, etc.
- Ultimately, a network of referents
in different specialties on data
management with whom it will be
possible to exchange.

Method

The system is entirely co-constructed
with representatives of the two
disciplines associated with the
design of the project. The needs
of young researchers and doctoral
students are particularly taken
into account. A focus group made
up of researchers, technicians and
doctoral students tests and validates
each of the solutions proposed.
Partner laboratories, as the 3SR
laboratory, ˝embed˝ IST professionals
throughout the implementation of
the system in order to ensure that
the solutions offered remain in line
with field practices.
The DATACC project is laureate of the
2nd wave of calls for projects CollexPersée and received funding from
the Grenoble Alpes Data Institute.
1
https://ec.europa.eu/research/openscience/
pdf/realising_the_european_open_science_
cloud_2016.pdf
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RESEARCHER

Samia Ounoughi and the British travellers
speeches about the Alps
Samia Ounoughi is a senior lecturer of the Laboratory of
Linguistics in the LIDILEM laboratoy. She is working on
discourse analysis about the Alps. She is involved in the Labex
ITEM and the Démarre SHS ! project.
organized by the LIDILEM and
Démarre SHS!.

Samia OUNOUGHI
LIDILEM

In the 19th century, British travellers
explored news territories, never
explored before or not much, such
as the Alps. High mountains are
an extreme territory with extreme
conditions. Thanks to her previous
discourse analysis of British alpinists’
travel narratives, Samia Ounoughi
found out that the travellers had to
use an extreme grammar to describe
them, to convey a picture of the Alps
through the alpinists’ experiences.
She decided to confirm her
hypothesis on a large dataset.
She is building a corpus of travel
narratives of British travellers in the
Alps published in the Journal of the
Alpine Club of London. It represents
600 to 700 texts, being 1 million
words, to analyse lexical occurrences,
grammatical structures, etc.
The researcher was not used to work
with large dataset. However, she was
supported by her laboratory, the
Labex ITEM and the Demarre SHS
! project from the Grenoble Alpes
Data Institute. In 2017, she did a one
week training on the composition
of a corpus with the CNRS, opened
to researchers computer engineers
and librarians. She continued to train
with the workshops and seminars
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Finally she is assisted by the Démarre
SHS ! team to technically build her
corpus by showing her the huge
potentialities of the tools. Célia
Marion is helping her with the
Oxygen software for the metadata
and tagging and put the text in XML
format. Sylvain Hatier is teaching
her how to use the lexico-syntactic
exploration platform created by
the LIDILEM. With the Démarre

SHS ! project she feels supported
for the corpus building and the
data strategy. In her opinion, it also
creates links between people.
Samia Ounoughi is now correcting
her corpus and has research results
to be published. Analysing the
linguistic functioning will be useful
for language sciences, geographers
and historians.

Select bibliography
Book edition :
Samia Ounoughi, « La saillance et le discours sur le relief », Journal of Alpine
Research | Revue de géographie alpine [En ligne], 104-2 | 2016, mis en ligne
le 21 septembre 2016, consulté le 24 septembre 2019. URL : http://journals.
openedition.org/rga/3381 ; DOI : 10.4000/rga.3381
Articles :
“Mapping in Process: Discourse Analysis of the Alpine Club’s periodicals”,
(forthcoming, Studies in Travel Writing)
“Climbing Summits, an Exception Shaped by Strict Rules” (forthcoming,
Studies in Travel Writing)
“The Discourse of Alpinists about Animals at High Altitudes. A Corpus Study
of the Alpine Journal (1857-1899)” (Forthcoming, Caliban)
Conferences:
« Révolution et écrits d’alpinistes britanniques (1858-1900) », Congrès de la
SAES « Révolution(s) », Nanterre, 08/06/2018.
« Analyse du discours à visée interdisciplinaire : corpus de récits d’alpinistes
britanniques au XIXe siècle ». Séminaire DELICORTAL, LIDILEM, UGA, 08/12/17
Ounoughi Samia UGA LIDILEM / Duvillard Sylvie CNRS PACTE « Pour une
évolution vers l'interdisciplinarité : analyse du discours et géographie ». JE :
Historical geographies / Géographie et historicité ILCEA4 ; LIDILEM. Séminaire
Critical Geographies AMULERMA – EMMA – CEMRA- LIDILEM 27/05/16
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Claire Wolfarth and the Scoledit project
Claire Wolfarth is a young doctor at the LIDILEM laboratory in
Grenoble. Since her master’s thesis, she has been interested in
the benefits of natural language processing (NLP) for learning
to write. She is particularly working on the Scoledit project
on pupils’ writings. This project has developed over time to
become international.
remained unchanged, and the texts
allowed them to follow the evolution
of the children from 6 to 11 years old.

Claire WOLFARTH
LIDILEM

In 2014, a national project had
enable the collection of dictations
and productions of texts from pupils
in CP and CE1 classes. The LIDILEM
laboratory, interested in this corpus,
decided to continue collecting data
by following the children up to CM2.
Catherine Brissaud, Claude Ponton,
Corinne Totereau and Claire Wolfarth,
then a doctoral student, founded the
Scoledit project to study the learning
of primary school students through
these writings.
The researchers selected 40
schools in the South of France to
be representative in terms of sociocultural diversity. They administered
a dictation and a writing exercise to
the same pupils every year. Except
for the first year, the instructions

Thanks to the grant from the
Grenoble Alpes Data Institute, the
researchers were able to travel to
the schools to collect the data.
The collection ended in June 2018.
They obtained 5,000 handwritten
texts. They were also able to hire
temporary workers to digitize and
transcribe the many texts. The
researchers insisted that the corpus
(facsimiles and transcriptions) had to
be available online <http://scoledit.
org/scoledition> so that it could be
used by the scientific community
and for the teaching community for
further research.
The researchers have created
algorithms to process the data in
order to highlight, in particular,
the verbal tenses used, spelling,
syntax and punctuation. Automatic

processing was not easy because
of the nature of the texts (the
texts usually studied are adult
writings without fault). The work
between linguists, didacticians and
psycholinguists made it possible to
highlight the difficulties that may
persist for the pupils and to make
recommendations for teachers.
The research team obtained an ANR
allowing them to work in partnership
with laboratories in Paris and
Toulouse for a collection extending
to the University (E-Calm project,
http://e-calm.huma-num.fr/). They
also collaborate with Italian and
Spanish universities to carry out the
same collections in these countries
(Scolinter Project, http://scoledit.
org/scolinter).

Scoledit project
http://scoledit.org/scoledition/

Example of a text from a 6-year-old pupil and its transcription
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The transcription of Benoîte Groult's lectures
Elisabeth Greslou from Elan team (Litt&Arts, UGA/CNRS) and Cécile Meynard from CRIPaLL
(University of Angers) are working on the preservation and heritage of Benoîte Groult’s
lectures. Their work is supported by the Grenoble Alpes Data Institute as part of the Démarre
SHS! project (WP3).

The University of Angers holds an
archive center about feminism.
Manuscripts such as “Mon évasion”
by Benoîte Groult are kept there.
The feminist author wrote her
autobiography “Mon évasion” from
the rewriting of “Histoire d'une
évasion”.
Cécile Meynard (CRIPaLL, University
of Angers) organized a first
“numérithon” at the library to
digitize Benoîte Groult’s lectures.
During this event, Master students
in information, communication and
library sciences scanned Benoite
Groult’s manuscripts. It represents a
corpus of 624 pages.
This corpus was used as a test case
for the development of the TACT
platform. TACT is a web platform
for collaborative transcription and
annotation for SSH data. Arnaud
Bey,
Anne
Garcia-Fernandez,

Elisabeth Greslou (ELAN/Litt&Arts),
Patrick Guillou, Sylvain Hatier, Célia
Marion (Démarre SHS!) and Thomas
Lebarbé (Litt&Arts/Démarre SHS!)
participated in its development.
The aim was to propose an easy and
interesting corpus to be transcript by
online communities. Transcribers are
invited to transcribe and annotate
the document with XML TEI tags
(titles, notes, color codes, additions
and deletions, etc.) allowing a data
enrichment.
Transcriptions
are
then check twice before their final
validation.
The TACT platform was tested twice
in 2019. Thanks to the funding,
the research team organized a
“transcripthon” in January in Angers
and a second one in March in
Grenoble. Around forty persons
participated (students, lecturers,
platform experts, etc.).

It gave the team a clear picture
of how to improve the platform,
particularly in terms of ergonomics
features and accompanying manual.
The platform was official launched
on June 4th, 2019, during the Global
Challenges Science Week.
There are still pages of Benoîte
Groult’s manuscript to transcript
(80%). Cécile Meynard and Elisabeth
Greslou will solicit feminism
associations and research centers
to continue the transcription. But
everybody that may be interested
in this project can participate here:
https://tact.demarre-shs.fr/project/5
The next step of the project will be
to create a website to present the
results.

Find the project on the TACT
Platform
tact.demarre-shs.fr/project/5
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Brigitte Ferrato-Combe
and La Réticence project
Jean-Philippe Toussaint is a French-language Belgian writer, filmmaker and visual artist. He
is internationally recognized. He published in Paris by Éditions de Minuit and his work is
translated into some thirty languages. He has entrusted the drafts of one of his novels, La
Réticence (Minuit, 1991), at the UMR Litt & Arts of the Grenoble Alpes University, so that they
could be digitized, transcribed and studied by a team of researchers, engineers and students
coordinated by Brigitte Ferrato-Combe.
This is a collection of great interest
for literary and genetic studies,
as it contains all the preparatory
documents for the novel, from
the first notes to the proofs and
correspondences with the publisher.
Contributing to this interest are,
on the one hand, Jean-Philippe
Toussaint's demand for quality of
style, which led him at the time of
writing to abundantly annotate his
typescript and to rework his text
with care, and on the other hand,
the original reflection he has been
pursuing for several years on putting
the archives of his work online.

Source : <http://reticence.elan-numerique.fr/
le-projet>

The drafts (papers) of La Réticence
contributory transcription are kept
at the Service Interuniversitaire
de Documentation (SID). Digital
facsimiles and transcripts are now
available to a large community of
readers and researchers. The TACT
platform, the transcription tool, was
presented in Bordeaux in June 2019
during the conference ˝Lire, voir et
penser l'œuvre de Jean-Philippe
Toussaint˝ <http://www.jptoussaint.
com/colloques-de -bordeaux.
html> and aroused a real interest.
The Réticence Project <https://
tact.demarre-shs.fr/project/11>

<http://reticence.elan-numerique.fr/>

is
currently
contributions.

receiving

many

In addition, the website dedicated
to the Réticence Project <http://
reticence.elan-numer ique.fr/>
allows to view all the facsimiles,
accompanied by their transcription
as they are validated. It also makes
available
- the metadata developed during
the inventory phase of the archival
fonds,
- all the visual, sound and graphic
creations already made from this
collection. Vincent Maillard’s graphic
experimentations, much appreciated
by Jean-Philippe Toussaint during the
working sessions that took place in
Grenoble on October 15, 2019, were
presented in the exhibition ˝Signé
Jean-Philippe Toussaint˝ at Arras, in
parallel with a communication by
Brigitte Ferrato-Combe at the «JeanPhilippe Toussaint en coulisses»
conference in September 24-25
<
http://www.jptoussaint.com/
colloque-d-arras.html >.
The site thus allows, in accordance
with the initial double objective,
an exploration and appropriation
of the drafts by the readers in a

scholarly mode – for genetic, literary
or stylistic analysis – or in a playful
mode. According to the author’s
desire for ˝demanding interactivity˝,
everyone can now take hold of his
drafts to ˝add creation to creation˝.

La Réticence project
website
<http://reticence.elannumerique.fr/>
La Réticence project on
the TACT platform
<https://tact.demarre-shs.
fr/project/11>

Drawing from the facsimile LRT_02_01_00058.
Source : <http://reticence.elan-numerique.
fr/>
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Work package 3

RESEARCHER

Bernard Roukhomovsky
and Henri de Régnier’s notebooks
Bernard Roukhomovsky, researcher in literature, coordinates
the ENCHRE project on the digital edition of Henri de Régnier’s
notebooks. It is developed within the framework of the UMR
Litt&Arts with the ELAN team. It is supported by the CAHIER
consortium (TGIR Huma-Num), Démarre SHS! and the Société
des lecteurs d’Henri de Régnier (SLHDR). A partnership
with the Bibliothèque Nationale de France (BnF) and the
Bibliothèque de l’Institut de France is also at the heart of this
large-scale project.
Bernard ROUKHOMOVSKY
Litt&Arts

Bernard Roukhomovsky's sustained
HDR in 2016 was based on a critical
edition of a collection of works
by the novelist and poet Henri de
Régnier. In this context, he had to
study his personal notebooks. His
work demonstrated the relevance of
the project to digitize and transcribe
Henri de Régnier’s notebooks.
Indeed, the novelist’s numerous
diaries but also the travel books
and notebooks are of great
multidisciplinary interest.
- For historians, they are the witness
of an era. They cover almost the
whole Third Republic and recount
the literary, artistic and social life for
half a century (1887-1936).
- For the literary or author's specialists,
the project brings a forgotten author
back into the spotlight. Henri de
Régnier was a very prominent author
in his time and was a major player in
the symbolism movement.
- For geneticists, these notebooks are
laboratories of a work. Indeed, some
notebooks contain the first drafts of
some of the author's works.
- For others still, the corpus holds its
interest because of its genre, since it
allows to learn more about the diary
and the self-writing.
This project is based on a corpus of
more than 5000 Henri de Régnier's
manuscript
pages
dispersed
between two collections: one in the
Bibliothèque Nationale de France
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(BnF) and the other in the
Bibliothèque de l'Institut de
France. The Université Grenoble
Alpes has established an institutional
partnership with each of them. It has
forged strong ties with the Library
of the Institut de France through
the establishment of an agreement.
It was signed on December 20,
2018 by Patrick Lévy (President of
UGA) and Xavier Darcos (Chancellor
of the Institute). It formalizes a
scientific collaboration and a winwin partnership: the project team
supports the Institut de France in
setting up its digital library and the
team has a privileged right to use the
facsimiles.
The support of the Grenoble Alpes
Data Institute via Démarre SHS!
enabled the transcriptions to be
funded. The project is to create an
enriched digital edition of this corpus.
The goal is to create a website that
will make the facsimiles available, as
well as several tools, including two
types of transcriptions: one aims at
restoring the material characteristics
of the original manuscripts and the
other aims at restoring or improving
their legibility.
The ENCHRE project appeared in
a context of enthusiasm for digital
humanities and coincided with the
creation of the ELAN team (Literature
and Digital Art team) of the UMR
Litt&Arts. This work is thus the result
of a personal work of the researcher
in literature and a favorable context.

About ten people have been
mobilized in their research activity
on this project. ENCHRE is a long
term project since it started with 3
years of gestation between technical
and scientific (development of tools,
digitization ...) and the organization
of a preparatory day in November
2018.

The project should end in 20252026 with the organization, in the
meantime, of several conferences.
They will create an interaction
between the editorial and the
scientific work. The proceedings will
be published on this website.
An international symposium is
planned for the inauguration of this
digital edition in partnership with
the Institut de France. The event is
postponed from 10 to 12 June 2021
due to the health crisis.
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WEB DEVELOPER

Sylvain Hatier and the Cross-disciplinary
Scientific Lexicon
Sylvain Hatier was recruited by the Grenoble Alpes Data
Institute as a web developer in the framework of the WP3
Massive and Rich Data for Humanities. He is involved in several
research projects, especially one on the cross-disciplinary
scientific lexicon.

Sylvain HATIER

Litt&Arts - WP3

The Grenoble Alpes Data Institute,
throught the Démarre SHS! project,
funded a project on the visualisation
of a scientific lexicon in human
sciences directed by Agnès Tutin
(Lidilem). This project aims to
enhance the work initiate by Sylvain
Hatier during his thesis.
In the framework of the ANR project
TermITH, Hoal Tran built a crossdisciplinary adverbs lexicon about
science in 2014. It was completed
by Sylvain Hatier during his thesis
in 2016. He used a corpus of 500
scientific articles in human sciences
from reference journals (50 articles of
10 disciplines). The lexicon brought
together words or group of words
about science and not on a specific
field, ie not terminology. In the
lexicon, we can find words such as
“hypothesis”, “analyze”, “results”, but
also expressions like “to conclude”,
“point of view” or “take into
account”. It shows the vocabulary
used in human sciences for the
argumentation and the reasoning.
These data can be very useful for
teachers, to help students improving
their writing for their dissertations or
thesis. For example, during trainings
organized by doctoral schools. It
can also be used by linguists or
researchers in automatic processing
of languages. However, it has never
been enhance so far.

Agnès Tutin, head of the project,
laments the lack of human ressources
to maintain data and highlight it.
Regarding her, each laboratory
should have an engineer in charge
of it as a permanent staff. It is Sylvain
Hatier’s goal regarding the crossdisciplinary scientific lexicon project.
He is now developing the website
to distribute the database: http://lst.
demarre-shs.fr/
Several persons worked on this
database: Sylvain Hatier, Agnès
Tutin, Marie-Paule Jacques, Evelyne
Jacquey, Laurence Kister, Magda
Augustyn, Hoai Tran, Rui Yan,

Tiphaine Mout and Arnaud Bey. It
shows the words by their frequency
of use and give a lot of information
about them: definition, examples
of use, semantic and collocational
features, frequency by discipline, etc.
The research team is working on the
explanation to guide the visitors on
the plateform.
The next step will be to improve
the ergonomics. A PhD student will
work on it from september. She will
investigate on the ergonomics by
questionning teachers in French as a
foreign langugage.

Database website
http://lst.demarre-shs.fr/
Select bibliography
Hatier S., Tutin A. (2019), Lexique et phraséologie scientifiques
transdisciplinaires en sciences humaines : de la modélisation à la création
d’une ressource lexicale in FIU(1), pp.66-77
Hatier, S. (2016), Identification et analyse linguistique du lexique scientifique
transdisciplinaire. Thèse de doctorat, Université Grenoble Alpes.
Jacques M.-P., Tutin A. (2018), Lexique transversale et formules discursives des
sciences humaines ISTE Éditions
Sylvain Hatier, Magdalena Augustyn, Rui Yan, Thi Thu Hoai Tran, Agnès
Tutin, et al.. French Cross-Disciplinary Scientific Lexicon: Extraction and
Linguistic Analysis. Proceedings of the XVII EURALEX International Congress
Lexicography & Linguistic Diversity, Sep 2016, Tbilisi, Georgia. pp.355-366.
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Other Démarre SHS! projects
Metamorphosis of a Butterfly: a quantitative research
upon the 32 retranslations of a poem by Gérard Macé
coordinated by Filippo Fonio, LUHCIE
The first step of the project consisted in the establishment of an XMLTEI version of the corpus of 32 French retranslations of the poem, which
was created during the previous phase of the project STT. After that,
we produced an alignment of the texts, which consisted in a computerassisted operation followed by a manual operation. Both operations
were aimed at the highlight of line-to-line correspondences amongst the
different versions the poem. The third step was the lexical and morphosyntaxial alignment of the corpus, and finally we proceeded to the
extraction of statistics which showed the convergences and divergences
between the translations, as well as their textometrical consistency.
Finally, a comparison between the translations and the retranslations was
made through Google Translator.

Data collected from Deaf children with cochlear implants, in the context of game
playing
coordinated by Laurence Vincent-Durroux, Lidilem
The corpora are part of the research project DEL
(Deafness, Early implantation, Language) on the
development of speech in children with delayed
linguistic input, as is the case for profoundly deaf
children with cochlear implants. The project aims
at exploring the reasons why, despite a normal rate
of speech development after implantation, these
children evidence later speech difficultes.
The data are films, which require to be secured with
limited access.
The films cover speech development over 36

months in children implanted around 12 months.
Spontaneous data are collected in France and in
Great-Britain, to allow comparisons between French
and English, in terms of pre-verbal, non verbal and
verbal features, and to evaluate which aspects of
the data are in direct relation to deafness-related
cognitive causes. The data are collected every three
months, ideally from 20 children in each language, for
a total of 240 films lasting 30-40 minutes each.

UGA in Valence THATCamp: Open Data and Freeware
coordinated by Géraldine Castel, ILCEA4
“A THATCamp is an unconference: an
open meeting where humanists and
technologists of all skill levels learn
together“ (THATCamp.org, 2020).
The camp organized thanks to the
awarded funding dealt with issues
surrounding open data and freeware
with workshops on network science,
Big Data, software such as Open
Refine, GATE, Voyant etc…

46

Grenoble Alpes Data Institute

The grant paid for a trip to the ThatCamp organized
by the University on Sussex in 2017 to prepare for
the Valence camp and for the invitation of Anirban
Chakraborti and Vishwas Kukreti from the ETC
(Experimental, Theoretical, Computational) lab at
JNU university in New Delhi.
The camp was a stimulating opportunity for all
participants from different backgrounds to share
experience, challenges and solutions on the issues
under consideration.

Massive and Rich Data for Humanities

Techniques and methodology for the management of multiple digital projects
coordinated by Arnaud Bey, Litt&Arts
In our former context of engineering team creation (ELAN
– Équipe Littérature et Arts Numériques) accompanying a
large set of projects in digital humanities, our project aimed
to meet structures of the national landscape that are in a
situation similar or almost similar to ours. These meetings was
an opportunity to exchange experiences, both technical and
methodological.
This allowed us to reflect on and question our practices, to
position ourselves in relation to others, for purpose of carrying
out our missions over the long term. Thus, engineers from
ITEM (UMR 8132), LABEX TransferS, PSIG (EHESS), MSH Val de
Loire (USR 3501), and the Pôle Document Numérique (USR
3486) were met throughout 2018. This allowed us to create or
strengthen the links with these teams and to feed our common
reflections.

Acquisition of writing competence in French Second Language (L2)
coordinated by Tatiana Aleksandrova, Lidilem
This project has permitted to collect the corpus of
written productions of learners of French of different
First languages (L1): Polish, Chinese, Indonesian,
and Russian. The participants are the advanced
learners of French in their countries. They produced
short argumentative texts. We dispose 15 texts by
language, 60 texts of 250 words. The corpus contains

also the productions of native and monolingual
participants of the same languages and French. This
part of the corpus represents the corpus of reference.
It contains about 100 texts (25 000 words). The project
gave us the opportunity to get in shape the data by
organizing the metadata and the format (XML).

ITHAC 38 project
coordinated by Malika Bastin-Hammou, Litt&Arts

Cover page of the first French edition of Aristophane (Gilles de Gourmont, Paris, 1528)

The objective of the IThAC38 project was to study
the reception of Greek theater in Europe through the
analysis of the corpus of printed scholarly paratexts
devoted to it in the 16th century, and to make
available to the scientific community the translation
of this corpus into French, thanks to the construction
of a scalable digital interface.

The funding helped bringing together this corpus in
a digitized form. It allows to remunerate trainees for
entering and encoding the texts and to train them
by financing their participation in internships and
summer schools. Finally, it helped to advance the
project, which was then the subject of an application
to the ANR: and it is now funded for 48 months by the
ANR (ITHAC project).
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Digitized database of written productions in elementary school
coordinated by Laurent Lima, LARAC
This project aims to describe the actual performance
of elementary school students in the field of writing
production and their progressive construction, and
to provide an evolving tool to help teachers assess
written production. It therefore aims to ultimately
support teacher training, in the field of the production
of writing and its assessment.
The means are the publication of a large longitudinal
corpus of the written texts of primary school students
with the provision of a tool for interrogating this
corpus. 600 students were asked to write the same story from 2sd grade to 5th grade. the productions of around
100 students from 2sd to 4th grade were digitized, transcribed and integrated into a searchable database.
This database can be viewed at http://scoledit.org/corpuscol/

Italians in Grenoble
coordinated by Roxanne Comotti, Lidilem

Sample of the SONAL software used for transcription

Roxanne Comotti is a doctoral student in
sociolinguistics at the LIDILEM laboratory and studies
Italian migrants from Grenoble. She is interested in the
transmission (or non-transmission) of the language of
origin and its link with the socialization process. She
interviewed 62 family members of Italian migrant
origin in Grenoble about their life stories. The Demarre
SHS project provided assistance with the transcription
of the recordings made in Italian. She was helpt by
two students in Italian Master's programs (one Italian
student in a Master's program in Grenoble, Italy, and
one French student in a Master's program in Italian in
Grenoble, France).

The ParaCELSE project
coordinated by Olivier Kraif, Lidilem
The ParaCELSE project (Parallel Corpora Edition for
Language use in Science Exploration), aimed at
building a French - English open parallel corpus in the
medical field. Our two main sources are the Health
Canada Health Canada site (http://www.hc-sc.gc.ca/
index-fra.php), which offers a large number of articles
on health and disease prevention, and the WHO site
(http://www.who.int/fr/).
Since we did not receive notification of acceptance of
the project, and the amount allocated was reduced,
we were unable to hire an internship to work on the
corpus. In the end we were able to buy a few licenses
of Omnipage Pro to extract text from PDFs, and then
we downloaded about 30 reports from the WHO
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website.
The corpus is now being developed by us, and this
work is continuing within the framework of an action
identified at Lidilem (https://lidilem.univ-grenoblealpes.fr/thematiques-recherche/actions-recherche/
corpus-multilingues-paralleles). Finally, a doctoral
student, Ola El Ghamri, is in the process of registering
under the direction of Olivier Kraif, to work on a
parallel corpus of the same type including Arabic,
in addition to English and French. The OmniPage
licenses acquired as part of this funding will be useful
in this perspective.
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The Aristophane by Lobineau
coordinated by Malika Bastin-Hammou Litt&Arts
The aim of the project is the digital edition of an
unpublished manuscript of the very first complete French
translation of Aristophane' theater, composed towards
the end of the 17th century by the Benedictine Guy Alexis
Lobineau. The discovery of this manuscript dates back
a century to the French Aristophane, upsetting a whole
section of the history of the theater and the reception of
the Greek comedian.
It is part of an interdisciplinary dynamic to promote culture
and heritage in their historical and literary extension with
the aim of producing a digital edition; it is focused on the
production, exploitation and exhibition of data of interest
to modernist historians as well as theater historians and
philologists.

Rochefort's manuscript, which contains the first complete
translation of Aristophanes in French, attributed to
Benedictine Guy-Alexis Lobineau.

The funding obtained in 2018 has allowed :
1) to encode in xml-tei all the comedies
2) to improve the consultation interface, which notably proposes a parallelisation of the Greek text and its
translation by Lobineau
3) to build a circulation within these translations and in particular an index of historical and mythological
characters
4) to serve as a pilot project for the ITHAC project, now funded by ANR.

Dramacode
coordinated by Marc Douguet, Litt&Arts
The Dramacode project is a set of vizualisation and analysis tools applied to
dramatic texts. We developed two programs that use the specific way a play
is structured (act, scene and speech division) and extract structural patterns in
order to analyse the choices made by playwrights during the creative process :
MAnaDram (Moteur d’analyse dramatique/Dramatic Analysis Engine ; http://
dramacode.demarre-shs.fr/manadram/) analyses recurring patterns that form
the entrances and exits of characters in the French Seventeenth-Century
theatre ;
DHeForm (Détection d’hémistices formulaires/Detection of formulaic
hemistichs ; http://dramacode.demarre-shs.fr/dheform/) analyses recurring
hemistichs and demonstrate
that writers and poets in the
classical period tend to use a
stock of common places that
fit the metre.
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WP4

DATA SCIENCE,
SOCIAL MEDIA
AND SOCIAL SCIENCES

Research conducted in this work package aims at developing original
computational methods to gather, analyze and visualize online data and
to promote a computational social science approach to social issues. We
support research projects based on the extraction and analysis of large
datasets from social networks where information, opinions, life experiences,
career patterns and other social characteristics are shared by people. We
also produce tools and methods to
- help researchers extract data from social media,
- reduce the complexity of the datasets produced,
- analyze and visualize the dynamic structure of social media,
- assess the reliability of social media as a source for the study of
society.
During its activity the work package has organized seminars to gather
participants regularly, invited keynote speakers to present their research,
recruited 3 research engineers, 3 post-docs and many master students as
research assistants. It has supported and funded 9 research projects.

50

Grenoble Alpes Data Institute

Éric GAUSSIER

Data Science, Social Media and Social Sciences

Pacte

CO-HEADERS

Gilles BASTIN

LIG

PROJECTS
32MTweets: Approaching Social and Contextual Biases in Tweeting* - coordinated by
Gilles Bastin (Pacte)
MediaSwell: An experimental platform to analyze the practices and social uses of
digital online communication devices* - coordinated by Jean-Marc Francony (Pacte)
The ECO-INTIME project* - coordinated by Jean Finez (Pacte)
Hawks&Tweets : modeling attachement on Twitter* - coordinated by Eric Gaussier (LIG)
#Festivals Mapping online music criticism in France with Twitter* - coordinated by Gilles
Bastin (Pacte) & Clément Bert-Erboul (Pacte)
FlexMediaLives : using LinkedIn data to describe careers in the media in France,
Belgium, Brazil and the UK* - coordinated by Gilles Bastin (Pacte)
Blablacar : using BlaBlaCar data to map spatial mobility* - coordinated by Magalie
Talandier (Pacte)
Traj-Net : Academic Trajectories and Scientific Networks - coordinated by Pierre Mercklé
(Pacte)
GenderedNews : gendered biases in the News - coordinated by Gilles Bastin (Pacte)

RECRUITED PEOPLE
Clément BERT-ERBOUL Post-doc at Pacte
Antoine MACHUT Post-doc at Pacte
Kevin POLISANO Post-doc at LIG
Sylvestre DUROUDIER Post-doc at Pacte
Sophie KUEGLER Engineer at Pacte
Marion MOREAU Engineer at Pacte
Oton COPI Research assistant at Pacte
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32MTweets: Approaching Social
and Contextual Biases in Tweeting
There are only few data available to describe social biases in the use of social media
platforms. This project attempts at analysing a corpus of 32.8 Million tweets sent in
France to infer users characteristics from the tweets geographical coordinates.

Twitter data is both a promised land
and a nightmare to any sociologist.
More than 1.3 billion accounts have
been created on the microblogging
platform since 2006 and the number
of monthly active Twitter users
worldwide as reached 330 Million
in January 2018. The total number
of Tweets sent per Day by those
users is now over 500 Million. This
impressive figures often lay ground
for a lot of research looking at twitter
as a new form of public sphere,
especially in media and opinion
research. Nevertheless strong biases
arise whenever Twitter data are used
to describe such things as ˝parajournalistic˝ coverage of an issue,
opinion formation or even elections
outcome.
Among those biases the most
important stem a) from the
difference between having a Twitter
account and actively tweeting : most
users on Twitter have a very small
activity on the social network (it is
estimated that 44% never sent a
Tweet and only 8% have sent more
than 50 tweets) and among those
with a regular activity the probability
to have a lot of followers and thus
to be retweeted varies a lot. It also
stems b) from very well known
socio-demographical biases (mostly
gender, age and profession — as well
as race in some countries).
Studying this issue is very hard due
to the lack of systematic data that
could document users attributes.
Thus a lot of research has been
carried on to infer users attributes
from Twitter profile information,
tweeting behavior, the linguistic
content of tweets or social network
infor- mation gathered from
retweets patterns. Very stimulating
results have been obtained in infer-
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ring gender (Rao et. al., 2010, Liu &
Ruths, 2013), age (Schler et. al., 2006
; Al Zamal et. al., 2011), occupation
and social class (Sloan et. al., 2014 ;
Preotiuc-Pietro et. al., 2015 ; Mac Kim
et. al., 2016), location (Jones et. al.,
2007), political orientation (Thomas
et. al., 2006 ; Rao et. al., 2010),
ethnicity (Pennacchiotti & Popescu,
2011 ; Rao et. al., 2011). Other data
have also been used such as twitter
accounts lists data to infer profession
(Ke et. al., 2016), or websites visitors
demographics (Goel et. al., 2012 ;
Culotta et. al., 2015)
The 32MTweets project aims at
analysing a corpus of 32.8 Million
Tweets sent from France between
2014 and 2017 collected with
their GPS geolocalisation using
the Twitter API and Bounding Box
limitations to try to geographically
infer the intensity of Twitter activity
from various variables that can be
gathered on very specific locations.
Using
geographical
inference
is particularly interesting in the
case of Twitter because it makes it
possible to compare the influence

of var- ious kinds of variables ont the
tweeting activity of a certain area
: socio-demographical vari- ables
(such as age, gender, profession),
morphological variables (such as
the human density of the area or
the public transportation system),
contextual variables (such as the
average in- come or the share of
unemployed people) and political
ones (such as the participation in
local elections).
All Tweets are attributed to the
IRIS zone they were sent from (IRIS
zones are the smallest geographical
unit of the french national office for
statistical information, INSEE. They
usually count +/- 2.500 in- habitants).
Census (and other) data are collected
to describe every IRIS. A dataset
with 47.484 IRIS counting at least
one tweet between 2014 and 2017
resulted from this process. Some
information being only available
at the town level (e.g. political
participation) another dataset was
created with 33.881 towns (most of
them being small/very small towns
that count only one IRIS).

Number of tweets by inhabitant at the IRIS level in the
Rhône-Alpes region (2014-2017)
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RESEARCHER

Jean-Marc Francony and MediaSwell
Jean-Marc Francony is a senior lecturer, computer
specialist in social sciences. From the 90’s he worked
on the human-machine interaction and how to capture
data. He created MediaSwell, a platform that explores
and captures data and documents from the web and
social media. It comes from a long process and an
evolution of research needs.
Jean-Marc FRANCONY
Pacte

In 2010, Twitter was emerging and
researchers felt that interesting
information was circulating on social
media. Twitter appeared to be an
interesting spot that gathered data
about events. Jean-Marc Francony
began to automatically register
data on Twitter. He worked on
2012 presidential elections and the
London Olympics. These are the
premises of the platform. The aim
was to preserve the information to
analyze it later.
He continued working on big
media events (French elections and
Olympics). It allowed him to improve
his platform and thoughts. Whereas
the first idea was to document an
event, the researcher then oriented
his research toward the event
dynamics: how the event is built,
how emotions are involved in it, etc.
In 2017, the Grenoble Alpes Data
Institute triggered a second

awareness. It was to work on
actantial dynamics to analyze how
stakeholder communities are being
formed. Moreover, a question
emerged with the Grenoble Alpes
Data Institute ‘s multidisciplinary
team: how several researchers can
work on a same dataset. Jean-Marc
Francony empowered data collection
by researchers. He created Digital
Data Fabrik, a community bringing
together social sciences researchers
who want to be involved in their data
collection. His goal was to help foster
the digital freedom in the research
field.

Since 2019, a new dynamic
appeared. The MediaSwell plateform
is not used only to document and
to visualize data, but also to qualify
it. The plateform is used as an
observation frame by monitoring
decision-making processes to better
understand it. So, the platform now
allows to work on decision-making
processes by a “just in time” analyze.
Over time, the MediaSwell platform
evolved to document a media event,
to analyze the event and the actantial
dynamics and finally, to monitor the
research itself.

More information
https://datafabrik.hypotheses.org/mediaswell
https://datafabrik.hypotheses.org/
Video: https://f.hypotheses.org/wp-content/blogs.
dir/7324/files/2020/05/Overview.mp4
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RESEARCHER

Jean Finez and the ECO-INTIME project
Jean Finez is assistant professor in sociology and is
interested in the functioning of digital markets. He has
been member of the Pacte lab for 3 years. He is currently
working with Pierre Brasseur, Jean-Marc Francony
and Jingyue Xing on research devoted to the platform
economy for the broadcasting of live pornographic
shows.
Jean FINEZ
Pacte

This project began with a qualitative
survey through interviews together
with Pierre Brasseur, among the
broadcasters of pornographic shows,
a population that is difficult to
investigate. While this survey made it
possible to analyze the professional
trajectories and to understand
the broadcasting practices of
the models, the two researchers
faced the challenge of the sample
representativeness. The people who
were spotted on Twitter and who
agreed to be interviewed were in
fact almost all young women, very
involved in the business, and who
earned enough money from their
shows to make a living out of it.
But where do these interviewees fit
into the set of models who broadcast
pornographic shows on the Internet?
And do all the broadcasters manage
to make money? And what makes for
economic success? To answer these
questions, Jean Finez then decided
to conduct a quantitative survey,
based on digital data available on
webcam show platforms.

Method
The survey is based on an automated
data recovery tool (SwellScraper)
wrote by Jean-Marc Francony. The
data are collected from a platform
that continuously broadcasts several
hundreds or even several thousands
shows. The data acquisition consisted
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in collecting every 5 minutes, for
30 days, information relating to the
amount of payment, the number
of viewers and the duration of
the show, as well as data from the
broadcasters’ profiles (sex, sexual
orientation, age, date of registration
on the site, «about me», presence
of links to social media, etc.). The
collection leads to the constitution
of a database of about 70,000 shows,
preprocessed and analyzed by
Jingyue Xing.

Results
The results show that most
broadcasters are men (79%), but
that they very rarely earn money and
usually have almost no audience.
They are mostly exhibitionists, who
generally put on shows for the
pleasure of being watched. Women,
on the other hand, have, on average,
more spectators and earn more
money. But it is often small sums, a

few euros. Only a minority of models,
about 1% of all broadcasters, are
successful enough to earn a sizeable
income from their activity. The «1%»
is made up of young women, who
broadcast shows very regularly,
who have a loyal clientele and who
make a lot of efforts in terms of
communication and fidelization
in order to maintain it. In other
words, the people who agreed to be
interviewed belong to this minority
subgroup. And with good reason:
their success is based on intense
work to promote their activities on
social media, including Twitter.
The results of the survey confirm other
research on web content distributors,
and in particular on livestreaming
platforms such as Twitch, YouTube
Live or equivalent. On these
platforms, popularity and economic
success only concern a minority of
broadcasters and is achieved at the
cost of a very significant effort of
professionalization.
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POST-DOC

Kevin Polisano and communities on Twitter
Kevin Polisano is a postdoctoral researcher in Grenoble
Informatics Laboratory (LIG). He works on the link
between the diffusion of information and the structure
of communities on Twitter, in the framework of the
Data Institute’s work package 4 on “Data Science, Social
Media and Social Sciences”.

Kévin POLISANO
LIG

After a PhD in Image Processing at
Jean Kuntzmann Laboratory (LJK UGA) about “Modeling anisotropic
texture by monogenic wavelet
transform”, Kevin Polisano headed
for the data science for his post doc.
He wanted to bring his skills
to an active field that raises
multidisciplinary questions.
His postdoctoral research is
based on a collaboration with
Jean-Marc Francony (Pacte),
Eric Gaussier (LIG) and Adeline
Leclercq-Samson (LJK).
Kevin Polisano works on
Jean-Marc
Francony’s
database
created
from
tweets and retweets about
surrogacy and medically
assisted
procreation.
Then he intervened on
the mathematical part by
developing a co-evolutionary
and multi-scale model. The
co-evolutionary dimension
means the combination between
the dynamic of information diffusion
in networks and the dynamic of the
links creation in the network. The
topology of the network determines
the diffusion of the information and
the diffusion changes the topology
in return.
In a sociological perspective between
constructivism and holism, the
model will have to adopt at the end
of the study a multi-scale approach

where the individuals influence the
structure of the community and
in return the structure influences
the individuals in their action.
The research raises the following
questions: how does the behavior of
individuals determine the structure
of a community and its dynamics?
Inversely, how does the community
influence the diffusion of information
and the behavior of individuals?

self-exciting linear process in which
an event changes the intensity of
the process and then increases
the probability that a new event
occurs. By using random processes,
the model takes into account the
uncertainty of the time when a (re)
tweet is emitted. A substantial effort
has been devoted to developing
a software for such processes that
can scale to millions of tweets and
hundreds of thousands of
users.
The analysis of tweets and
retweets revealed on this graph
a polarized space between proand anti-assisted procreation.
The software allows one to
detect communities through
the structure of the graph. In
addition, with visualization
tools, social scientists can
produce hypotheses on the
way in which communities are
structured.

This model also takes into account
phenomena specific to social
networks, as preferential attachment:
for instance, the more we have
followers, the more we are known,
the more attractive we are, and
the more likely we are to have new
followers. Also, information diffusion
resulting from cascades of retweets
stimulates such attachment. This
phenomenon can be modeled
using a Hawkes process, that is, a

A research perspective would
be to take into account what
people say on the networks. A
textual analysis would give for
each tweet and user a sort of signature
and define profiles based on the
words used during the interactions.
Each tweet and profile would then
be represented by a vector in the
graph. This additional information
would
improve
community
detection and predictions. This
postdoctoral research should lead
to the publication of an article and
could result in applications on social
networks.
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Clément Bert-Erboul
and the #festival project
Clément Bert-Erboul was a post-doctoral researcher at the Grenoble Alpes Data
Institute in 2018-2019. He is specialized in online community studies and practices
web scraping to collect online data for social science research. He was mainly working
with Gilles Bastin on analyzing journalist careers on LinkedIn, and with Jean Finez
and the ECO-INTIME team. He was also working on the #festival project to map the
professional logic of online music criticism in France.
During the summer 2018, JeanMarc Francony collected data on
Twitter about 16 music festivals. He
collected 223 712 tweets from 90 000
different accounts that mentioned
the name of the festival or its
hashtags. Then, Gilles Bastin and
Clément Bert-Erboul have studied
the network of messages shared on
the social network microblogging
platform. The main concern of the
research was to understand the role
of journalists as news providers in
competition with other actors of
social media such as amateurs.
In theory, the social media platforms
provide free access expression
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area, open to everyone. However,
the media practitioners and the
dedicated
academic
literature
state that Twitter is highly used
by journalists in France. But, this
historical presence does not mean
a monopoly of information spread,
and other stakeholders are sharing
contents on Twitter. The scientific
issue was to see if journalists were
beaten on their own playground
by music amateurs. Questioning
the authority of the different types
of Twitter accounts during music
festival reveals an online hierarchy
framing the spread of discourses on
the social media.

Method
The research was based on
quantitative methods treating data
sample from the Twitter API. This
methodology gave opportunity to
investigate a phenomenon at a large
scale that no other methodology
would catch due to the volume
of tweets produced during music
events. First, the team determined
how to evaluate authority. To do
so, they distinguished four types of
Twitter messages: the classical tweet
holding an original message text or
image, the retweet (RT) redistributing
an original tweet from a receiver, the
mention (@) naming specific account

Data Science, Social Media and Social Sciences
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and the reply (RE), answering
specifically to an original tweet. They
focused on mentions, counting the
time a user is mentioned asses his/
her authority, acknowledged by the
users following the same event on
Twitter.
Then, they determined the categories
of users behind the Twitter accounts.
Gilles Bastin and Clément BertErboul decided to work only on the
accounts that wrote the majority
of tweets. Filtering this way, 80 %
of messages are written by the 400
to 500 most active accounts. A tag
category (such as media, journalist,
amateur, musician, corporate, etc.)
was applied to all those accounts.
After the sample has been cleaned
by hand, the statistical analysis has
been done with the R and Gephi
software.
Finally, they shaped the data to
create the mentions’ network. In
the network (see figure 1), the dots
are the Twitter accounts and the
edges represent the messages with
a mention. Each time a user refers
to another one, a link is created
following the direction of the name
dropping. Colors are characterizing
the type of music festival evocated
in the message. Another color range
(see figure 2) concerns the user
category. Finally, the specialization of
the pro les has been done by putting
together the pro le mentioning the
same pro les. At the end the network
visualization gives an overview of
online mentions.

rock

Figure 1 Festivals music network

Results
The mapping first shows festivals
official accounts attract a lot of
people. Some festivals are also
connected by users who are
mentioned in different events,
especially jazz and classical music
festivals. Second, the tweets volume
is very different from an event to
another. A lot of messages are
written concerning pop-rock festivals
compared to jazz and classic festivals
(see figure 1). This centralization
of mentions network around
specific events category highlights
the importance of institutional
communication on social media. The
social media network has a strong
structure shape by institutional
accounts from festival organizers,
media corporation, and sponsors.
Regarding the research question,

as far as authority is concerned,
journalists are more challenged
by institutional accounts than by
amateurs. The official accounts of
the festivals seem indeed to be the
most important source of authority
on this digital scene. Clément BertErboul shows that Twitter is now
strongly invested by institutional
communication. If compared to
amateurs and influencers, journalists
still enjoy a higher authority. Thus
claims that amateurs would soon
replace journalists in digital media
world does not seem to be sustained
by the data.

Figure 2 Profil category network
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POST-DOC

Antoine Machut
and the FlexMediaLives project
FlexMediaLives aims to provide new data and new
analytical frameworks to understand the adjustments
made by individuals throughout their careers in social
worlds governed by flexible labor markets, such as
those for journalists in the media.

Antoine MACHUT
Pacte

The journalists’ labor market is
particularly interesting to this
project because while they suffer
from a high (and increasing) level
of job uncertainty in most societies,
journalists play an important role in
democracies. Their social status is
thus a very important public issue.
This labor market will be analyzed
from a comparative point of view
contrasting the cases of France, the
UK and Brazil.
This project has a very strong
methodological
dimension.
It
notably draws on the collection,

coding and analysis of very large
volumes of data drawn from
public profiles of journalists
and former journalists on the
social and professional network
LinkedIn. In 2020, we finalised
two large scripts enabling us to
filter, clean and massively recode the
data from more than 20,000 french
LinkedIn profiles. We also proposed
new ways to detect flexible forms of
employment in journalistic careers.
Using longitudinal analysis methods,
we described the rise of these forms
of flexibility in the careers of more
than 11,000 French journalists. This
work is currently the subject of an
article in progress, from which the
graph below is derived.

the practice of documenting one’s
career online is spreading today.
LinkedIn platform for instance claims
300 million users worldwide in 2014.
More and more subfields of sociology
should invest this new data source in
the near future. However, the social
sciences still have not very much
considered these new practices
and lack methodological tools,
databases and concepts to do so.
Our project aims at producing such
tools, data and concepts in a very
reflexive way that will constitute the
first step of a broader comparative
research and propose solutions to
the methodological and ethical
problems that such a comparative
agenda will raise.

FlexMediaLives finally has a high
potential for social impact because

Prevalence of marks of flexibility in the different activities of French journalists'
careers (n = 12 292)
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POST-DOC

Sylvestre Duroudier
and the Blablacar project
Sylvestre Duroudier was a postdoctoral researcher
at the Pacte laboratory. During one year, he worked
on the Blablacar project. The aim was to study
territorial patterns designed by an emerging form of
transportation, that is carpooling from the most used
Blablacar platform about at 95% of car sharing offers.

Sylvestre DUROUDIER
Pacte

When Sylvestre Duroudier was
recruited, the Blablacar project has
already begun: the data collection
protocol
had
already
been
implemented. This one had been
mainly written by Sophie Kuegler,
then data scientist at the Grenoble
Alpes Data Institute, and stored on
the KIMA server created by JeanMarc Francony. The PACTE team of
researchers (Estelle Ployon, Patrick
Juen and Annette Casagrande)
collected travel from a query of 120
French cities on 5 times. The dataset
represents 8,5 millions of travel
offers.
Sylvestre Duroudier mostly worked
on cleaning the huge dataset. There
were indeed a lot of mistakes and lack
of data due to the data registration
itself. For example, addresses have
to be written in the same way to be
usefull for next analysis. So he built

a script on R environment. In other
words, he has set up a reproducible
procedure for all collections to have
the cleanest and the most exhaustive
dataset.
The second part of his work, when
the database was stabilized, was to
analyze it. He sought to see what
happens in spatial patterns. Its
guideline was as follows: does the
Blablacar platform make accessible
places that are not or poorly served
by other means of transportation?
His statistical and cartographic
analysis carried out with R software
tend to confirm that Blablacar is
a market offer, and that, as such,
it is strongly linked to supply and
demand. The offers are much
more numerous in the large cities.
However, the scheme ˝the larger the
city, the more offers˝ does not always
work. There are corridors linked to

the road network: the frequented
roads (A6, vallée du Rhône, etc.) are
those on which there are the most
offers.
The research results also show that
Blablacar allows a good coverage of
rural areas since there are relatively
few places where there is no offer.
Sylvestre Duroudier and Magali
Talandier are writing an article
about these first results. The dataset
of Blablacar carpooling offers can
be use for further research. It can
be exploited for instance to study
the distance in travel time or price
instead of kilometers. It can also be
interesting to compare their first
results with other transportation
networks (TER, Flixbus, Blablabus,
etc.).
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WP5

DATA GOVERNANCE,
DATA PROTECTION
AND PRIVACY

We analyzed, in a multi-disciplinary perspective, why and how specific forms
of data governance emerge as well as the consequences on the interaction
between the state, the market and society. We focused on the challenges
raised by the collection and use of data for privacy, on the data subjects’
rights and on the obligations of data controllers and processors.
The legitimate concerns raised about data governance and protection as
well as the impact of data analytics and data-driven decision-making on
both individuals and society constitute the greatest impediment to scientific
research and DDI. This WP united researchers working autonomously on
these issues to create a “task force”: lawyers, political scientists, sociologists,
economists, IT experts, data specialists and researchers in the health and
medicine fields, able to work in a collaborative way under the aegis of the
Grenoble Data Institute, in order to propose practical solutions to address
these concerns and enable DDI to reach its full potential.
We wanted to achieve several objectives:
- “Data is power” - Understanding the dynamics of data governance
- “Nothing to hide?” - Proposing legal and technical solutions to data
protection and privacy issues.
- Making practical recommendations for the health and medical
sectors.
Two PhD students and two assistant engineers were hired.
There is an extremely strong presence of WP5 in the international debates
on access to evidence and cross-border data transfers thanks to our many
activities and to the participation of the co-director of the Data Institute T.
Christakis at the Cross Border Data Forum.
Our numerous articles and publications have been widely distributed
on a European and international level. international. The Data Institute is
therefore considered as a true reference in Europe on these issues, as also
demonstrated by our partnership with Microsoft for the important workshop
of September 2019 in Brussels. (Projects followed by * are presented below).
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Claude CASTELLUCCIA

Data Governance, Data Protection and Privacy

CESICE

CO-HEADERS

Karine BANNELIER

Privatics Inria

PROJECTS
The contact tracing apps* - coordinated by Claude Castelluccia (Inria)
Security and data governance in smart territories* - thesis by Camille Dubedout
(CESICE and ANSSI) directed by Théodore Christakis in co-tutelle with ANSSI
Development of federated learning algorithms for medical applications* thesis Raouf Kerkouche (Inria) directed by Claude Castelluccia
The AI Regulation*

RECRUITED PEOPLE
Raouf KERKOUCHE PhD Student Privatics at Inria
Camille DUBEDOUT PhD Student at ANSII
Mathias BECUYWE Research assistant at CESICE
Stéphanie BELTRAN GAUTRON Research assistant at CESICE
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Work package 5

RESEARCHER

Claude Castelluccia
and the contact tracing apps
Claude Castelluccia is co-header of our WP5: Data
Governance, Data Protection and Privacy. He is a
research director in the Inria Privatics team working
on privacy protection in the digital world. He has been
actively involved in the design of TousAntiCovid, the
smartphone application deployed by the government
to curb the coronavirus epidemic.
Claude CASTELLUCCIA
Privatics - Inria

Contact tracing has existed for
centuries. When people are sick,
doctors investigate to find all the
persons that the patient could have
been in contact with. The novelty
is to use new technologies to help
doctors. With the Covid19 epidemic,
several countries deployed contact
tracing apps. These tools can be
very intrusive, especially when they
use geolocalisation such as those
used in China. France and Europe
decided to deploy contact tracing
solutions that respect privacy and
conform to the GDPR (General
Data Protection Regulation). The
proposed solutions use the BLE
(Bluetooth Low Energy) interface to
broadcast random identifiers that
change every 15 minutes, providing
pseudo-anonymity.
Although most solutions in other
European countries use a so-called
“decentralized” approach based
on the Google-Apple API (GAEN),
France decided to develop its own
sovereign solution. There were two
main motivations. The first one is
that although decentralization is
preferable in general it is too intrusive
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in the context of contact tracing since
it requires to send to all mobile apps
the information about the infected
users. Any malicious users can then
easily identify infected users. This
is what is called the “small brother
attack”. The second motivation is that
relying on a solution that is solely
provided and designed by GoogleApple does not provide the level of
flexibility and transparency required
for such an important application.
The application developed by
the government is based on the
protocol ROBERT, designed by the
researchers of the Inria Privatics
team. This solution relies on a server
to secure users’ data and compute
the notification, providing full
control to the health authority while
preserving privacy (all collected data
are pseudo-anonymized).
The TousAntiCovid application is
fully operational since May. However,
since it uses a different architecture
it is not interoperable with the
solution provided by Google and
Apple. As a result, roaming is not
provided within Europe. The Inria
Privatics team is currently working
on these interoperability issue and
developing a solution, called DESIRE,
towards this goal.

Claude is very proud to be involved
in this interdisciplinary project.
The research team has been
working with the CNIL, ANSSI and
the secretary of state for digital to
deploy an application that is secure
and preserves privacy. Moreover,
this research has a direct impact on
society.

Data Governance, Data Protection and Privacy

PHD STUDENT

Camille Dubedout and smart territories
Camille Dubedout (CESICE/ANSSI) realizes her PhD
about smart territories. Her thesis is co-funded by the
Grenoble Alpes Data Institute in the framework of the
work package 5 “Data Governance, Data Protection and
Privacy”.

Camille DUBEDOUT
CESICE & ANSSI

After a first year of master in
international and European law
(UQAM, Canada), Camille Dubedout
specialized in cyber security through
the master 2 International Security
and Defense (UGA). During her
internship at the National Agency for
Information Systems Security (Anssi),
she focused on the use of data in
smart cities. She has also developed
a mapping of regional and national
data protection actors.
The Grenoble Alpes Data Institute
and the Anssi offered her the
opportunity to continue her research
by co-financing her PhD at the
Center for studies on international
security and European cooperation
(Cesice). She is the first doctoral
student in law recruited by the
Anssi. Her doctoral research is led by
Theodore Christakis (co-director of
the Grenoble Alpes Data Institute)
and co-supervised by members of
the regulatory framework of Digital
Security.

cases of Lyon, Dijon, Barcelona
and Copenhagen.

In France, the metropolises
initiate data opening by following
the example of foreign cities. These
communities try to collect and
to analyse public data in order to
optimize services like transportation
or energy. However, the connection
of all citizens implies a collective
vulnerability and individual risks.
Data security is a fundamental issue
for smart territories.
From an economic point of view,
the data represent multi-billion
euro markets. Camille Dubedout
questions how private actors
appropriate data to develop new

merchant uses. The notion of
smart city raises the issue of data
governance between citizens, public
authorities and companies.
Legislators are trying to respond
to these technological and socioeconomic developments. The thesis
identifies and analyzes regulatory
texts relating to data protection:
GDPR (General Data Protection
Regulation), RGS (General Security
Reference System), LRN (Law for a
Digital Republic), NIS (Network and
Information Systems) Directive. This
work will allow to develop new rules
ensuring the security of sensitive
data transiting through and to
connected objects.

Entitled “Circulation, security and
data governance in smart territories“,
her thesis proposes a new crossdisciplinary
and
comparative
approach. It articulates the security
of information systems, law and
economics while comparing the
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PHD STUDENT

Raouf Kerkouche and Privacy-Preserving
Processing of Medical Data
Raouf Kerkouche is a PhD student at Inria Grenoble center
in the Privatics team. He works on “Privacy-Preserving
Processing of Medical Data”. His thesis is funded by the
Grenoble Alpes Data Institute in the framework of the
WP5 “Data Governance, Data Protection and Privacy”.

Raouf KERKOUCHE
Privatics - Inria

Recent research results have shown
that the emergence of Artificial
Intelligence combined with the
availability of ever-growing medical
or health datasets can be used to
improve medical diagnosis and
knowledge. These systems can be
used, for example, to detect diseases
or to predict how patients will react
to some treatments. The models
are build using statistical machine
learning algorithms: huge datasets
are used to train an algorithm that
generates a prediction model. In
the standard approaches, training
data are typically aggregated and
centralized on one server. For
example, several hospitals can decide
to share the medical datasets of their
patients to build a specific prediction
model. However, these centralized
systems pose considerable privacy
threats, for example if the medical
dataset leaks or is shared with a third
party, such as an insurance company.
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Medical data are personal and
sensitive data that need to be
processed with a lot of attention.

Unlike the standard machine
learning approaches, federated
machine learning is not centralized
and does not require to share
datasets. Instead of sharing datasets,
federated machine learning shares
the local models. More specifically,
each entity trains the model locally
with its own datasets over several
rounds. The different local models
are then aggregated by a server and
send back to participating entities,
until the final model converges.
However,
although
federated

machine learning limits the risk of
data leakage it is still vulnerable to
various security and privacy attacks.
For example, a participant can disrupt
or introduce backdoors into the final
model. It can also, sometimes, infer
some of the training data of other
participated.
Raouf
Kerkouche’s
thesis
is
supervised by Claude Castelluccia
(Inria) and Pierre Genevès (LIG and
Inria). His phd work consists of
studying these security and privacy
issues in the context of medical
datasets, and of developing robust
solutions.
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ASSISTANT REASEARCHER

Mathias Becuywe, Stéphanie Beltran Gautron
and the AI Regulation
Stéphanie BELTRAN GAUTRON
CESICE

Mathias BECUYWE
CESICE

Mathias Becuywe and Stéphanie
Beltran Gautron are working on
different projects related to data
protection, data governance and
regulation of AI. They act as research
assistants on projects related to
international data transfers and
access to digital evidence and more
generally on data protection issues
in relation with law enforcement
agents’ activities.
Mathias Becuywe and Stéphanie
Beltran Gautron are also working
actively on issues related to the
regulation of artificial intelligence
and have been associated to the
preparation and the launch of the AIregulation.com website in February
2020.
Théodore Christakis, the co-director
of the Grenoble Alpes Data Institute,
holds the chair “Legal and regulatory
implications of artificial intelligence“
in the Multidisciplinary Institute in
Artificial Intelligence of Grenoble
(MIAI). Karine Bannelier and Claude
Castelluccia co-headers of our WP5
are also members of the chair’s
executive board. The decision has
been taken to create a website
centralizing the information on
the legal and regulatory questions
raised by artificial intelligence and
providing a forum for the publication
of studies and articles on these issues.

Mathias Becuywe and Stéphanie Beltran
Gautron were hired in September 2019
by the Grenoble Alpes Data Institute to
work on E-evidence, international data
transfers and on data protection and
the GDPR within the framework of the
development of AI. They contributed to
the creation of the AI-regulation.com
website.

The aim of this website is to
become a focal point of reference for
legal information about AI regulation
in Europe and worldwide. It brings
news and articles divided in 8 topics :
- AI gouvernance and regulation
- Facial recognition
- Virtual assistants and chatbots
- Smart cities, smart homes, IoTs
- Data manipulation, AI and
democracy
- Health, humans and AI
- Connected and autonomous
vehicles
- AI, national and international
security
News are short articles that refer to
current affairs or events and give
an overview of factual information.
Articles are longer and provide a
substantive analysis of different
issues.
Mathias Becuywe and Stéphanie
Beltran Gautron are contributing to
these activities in parallel with other

members of this project. External
contributors can also publish with
AI-regulation.com. The website
has already hosted, for instance,
contributions by Claude Kirchner,
president of the French National
Committee for Digital Ethics and
Henri Verdier, ambassador for digital
affairs for the French Ministry for
Europe and Foreign Affairs.
Mathias Becuywe and Stéphanie
Beltran Gautron are very motivated
to feed this website and develop
it. They are currently working on
a new way to present data about
AI regulation – through especially
a mapping and data sets about
regulatory developments worldwide,
case law, etc. This new tool should
broaden the site's audience beyond
the legal experts.
AI-regulation website
https://ai-regulation.com/
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Epigenetic & High-Dimension
Mediation
June 7-9, 2017

From June 7 to 9, 30 researchers and students from all
over Europe and from the USA contributed to the data
challenge ˝Epigenetic & High-Dimension Mediation˝
in Aussois.

Progresses
in
high-throughput
sequencing make
it possible to study
how
epigenetic
changes mediate
the
effects
of
environmental risk
factors on diseases.
Epigenetic changes
are said to be
mediators
when
they intervene in
the causal pathway
between environmental exposures and diseases. Epigenetic changes mediate
the effect of environmental risk factors such as pollution or endocrine
disruptors on various diseases.
The objective of the challenge was to propose solutions and evaluate
statistical methods for mediation analysis.
Introductory lectures and demos in R about multiple hypotheses testing,
epigenome-wide association studies (EWAS), and statistical mediation
analyses were provided by several instructors:
- Introduction to environmental health by Remy Slama (IAB, UGA)
- Introduction to mediation analysis for environmental health by Johanna
Lepeule (IAB, UGA)
- Statistical analysis and R packages for mediation analysis by Michael Blum
(TIMC-IMAG, UGA)
- Omics data in biomedical research (SNP, methylation marks) by Magali
Richard (TIMC-IMAG, UGA)
- Accounting for confounding factors in association studies by Olivier François
(TIMC-IMAG, UGA)
The challenge allowed participants to work together and learn from each
other. To foster collaboration, collaborative tools such as R notebooks and
github were used. The remote setting of the event, the charming village
of Aussois in the Vanoise National Park (French Alps) and social activities,
contributed to enhance interactions between participants.
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Software and statistical methods
for population genetics (SSMPG)
September 11-15, 2017
The third edition of the Software and Statistical Methods for Population Genetics
(SSMPG) summer school took place in Aussois (French Alps).

The aim of the summer school was to
provide a comprehensive overview
on software and statistical methods
for detecting genes involved in local
adaptation. Lectures and software

demos were given during the
summer school.
This was the third edition of the
SSMPG summer school. A data
challenge was organised to promote
learning. Participants worked in
groups and were asked to analyse
simulated datasets. The objective
was to find adaptive loci using the
different software introduced at the
summer school.
The summer school took place in
Aussois, a charming, small village in
the Vanoise National Park (French
Alps). The remote setting, along

with the challenging program, were
chosen to promote and enhance
the communication and interaction
between teachers and participants.
Lectures and software demos
provided the necessary environment
to generate lively discussions and
initiate new synergies among the
young researchers.
Participants had the opportunity to
present their own research during
poster sessions.

Hacke ta bibliothèque
April 10-12, 2019
The Fonte Gaia Hackathlon ˝Hacke ta bibliothèque˝ is a collaborative experience
between researchers and librarians.
For several years now, the University
of Grenoble Alpes has been the
theater of the development of an
international project around the
diffusion and digital valorisation
of the Italian written heritage.
This project, called Fonte Gaia, is
currently developing a multilingual,
participatory digital library (Fonte
Gaia Bib), where users would
contribute to the different stages of
the life cycle of a digital document
(pre-processing, description, editing,
analysis, dissemination).
This work, which is part of a PhD
thesis, is based on participatory
design methods (a branch of usercentered design), in order to propose
a model for a participatory digital
library.
With this in mind, we organized a
hackathon in order to experiment,
with potential users of digital

libraries, several approaches around
a particular service: participatory and
multilingual (French, Italian, English)
indexing, based on pre-existing
standardized vocabularies. This
event took place over two days and
was preceded by a study day on the
theme "User participation in digital
libraries and archives: from library
and archival issues to technical
issues". Gathered in two teams, the
eight participants spent two days
thinking about the prefiguration of
a participatory tool allowing users to
index French and Italian works from
repositories.
Contrary to other large scale
heritage hackathons, such as those
of the Bibliothèque nationale de
France or the National Archives, our
hackathon is characterized by its
more modest dimension and by a
challenge restricted to a very specific

issue of the librarian and researcher's
job. The ambitions of our hackathon
were therefore different from those
traditionally proposed: it was not
only a question of developing
prototypes, but also and above all
of offering an enriching experience
to our users, in an educational and
initiatory perspective.

The Fonte Gaia hackathon, a collaborative
experience Researchers-Librarians
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Health Data Challenge 2019
November 25-29, 2019

We organized a Health Data Challenge (second edition) about Matrix factorization
and deconvolution methods to quantify tumor heterogeneity in cancer research that
took place in Aussois (French Alps).

The aim of HADACA program is to
provide (i) analytical frameworks
to bridge the gap between large
dataset and personalized medicine in
disease treatments and (ii) innovative
pedagogical methods to train
students and health professionals to
big data analysis in health science.
Integrating a large amount of data
from different sources and using this
knowledge to better characterize
specificities of each individual will
provide significant opportunities
to improve disease diagnosis and
to adapt accordingly patients’
treatment and care.
Successful treatment of cancer is
still a challenge and this is partly
due to a wide heterogeneity

appropriate
statistical
methods
on
cancer
omics data. In particular,
it focuses on estimating
cell types and proportion
in biological samples
(in silico simulations)
based on averaged DNA
methylation and gene
expression.
The HADACA challenge
Health Data Challenge
(2nd
edition):
Matrix
factorization
and
deconvolution methods
to
quantify
tumor
HADACA 2019 brought together 29 challengers heterogeneity in cancer
research lasted from
2019 November 25th to
of cancer composition across
patient population. Unfortunately, November 29th and gathered 31
accounting for such heterogeneity international participants from
is very difficult. Clinical evaluation bioinformatics, computer science,
of tumor heterogeneity often biology and medical scientific
requires the expertise of anatomical background.
pathologists and radiologists. The
HADACA Cancer Heterogeneity The participants used and partly
challenge is an online data challenge developed advanced statistical
to
quantify
tumor
dedicated to the quantification of methods
intra-tumor heterogeneity using heterogeneity in real data from

Invited Speakers
Michael Scherer
(Max-Planck-Institut fur Informatik,
Saarbrucken, Germany)
Francisco Avila Cobos
(Ghent University, Gand, Belgium)
Jerome Cros
(AP-HP, Paris, France)
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cancer research. The goal was to
explore various statistical methods
for source separation/deconvolution
analysis, such as Non-negative Matrix
Factorization, Surrogate Variable
Analysis,
Principal
component
Analysis and Latent Factor Models.

The program and the challenge was
designed to encourage cooperation
and mixed groups of participants
4-6 individuals were grouped for
two consecutive challenges. The
participants and the teachers/
organizers were all gathered before
starting the group work for an
introductory session of lectures
on the medical background and
methods used in the field.

A majority of the HADACA
participants
participated
in
interview/group discussion about
their participation to the challenge.
The three questions which were
discussed were the following:
a) Why did you join the HADACA
challenge?
b) What role does the challenge/
competition part have in the activity?
c) Were your expectation on the
learning outcomes fulfilled ?
Some important points of summary :
- Methods expected/learnt are
central for participation
- Challenge/competition is not liked
by everyone, some participants
do not like it. A
majority still see a
lot of advantages
with the stress and
demands during
the
workshop
(˝It
is
highly
motivating
and
fun˝). The ˝friendly
environment˝ and
the
willingness
by
participants
and organizers to
share knowledge

was raised as a very positive factor
by several groups.
- The learning outcomes fulfill the
expectations especially when it
comes to applying methods but
less so when it comes to developing
existing methods (˝too little time
and too little experience˝) and some
comment that their appreciation of
soft skills, such as communication
and networking skills have been
raised (˝the role of being able to
discuss with team members with
different background really is crucial
for obtaining results˝)

The organization team

The HADACA challenge can be
used as an example of:
- a carefully prepared data
set to use or develop existing
bioinformatic methods to analyse
complex biological data relevant
to health,
- a preparation for a shift in
working methods in research,
combining real world clinically
highly relevant data and crossdisciplinary teams aiming to solve
a scientific problem.
Our winners!
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R in Grenoble
The Grenoble R users’ group is a local community interested in sharing
experience and knowledge about the R language.
9 R user communities already exist in France and there is a much large number
of R communities around the world. It was time for Grenoble to start its own!
R is an open source programming language and software environment
for statistical computing and graphics and it is a popular software for data
science.
The goal of the R users group is to facilitate the identification of local useRs,
to initiate contacts, and to organise experience and knowledge sharing
sessions. The group is open to any local useRs interested in learning and
sharing knowledge about R.

Working sessions
Monthly working sessions of 2 hours was organised from September 2017.
The sessions start with presentations or tutorials. A second part allow
participants to discuss issues they experience when coding in R. Drinks are
offered during the second part to promote social interactions.
R-users are encouraged to share their experience by proposing a working
session. Anyone interested can propose a topic by contacting the organising
team. Every presentation could be followed up with a blog post hosted on
the blog of the R group.
Each month the sessions gather 20 to 40 persons including students, interns,
academics and persons from the private sector. They have enabled users to
learn new methods and better scientific practice, and triggered scientific
collaborations.
The R users’ group is sponsored by the Grenoble Alpes Data Institute and
firstly organized by Florian Privé and Magali RIchard (our Junior chair), then
by Matthieu Rolland.
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Bayes in Grenoble

Bayes in Grenoble is a reading group on Bayesian statistical methods. The
purpose of this group is to gather the Grenoble Bayesian community on a
monthly basis around noteworthy papers.
Those can equally focus on theory, methods, learning, applications,
computations, and can be seminal papers as well as recent preprints, as soon
as they relate to Bayes. The reading group is organised by Julyan Arbel and
Florence Forbes (Inria Grenoble Rhône-Alpes).
In 2017-2018, 12 Bayes In Grenoble (BIG) seminars were organized, and 9
in 2018-2019. The 2019-2020 academic year began with 5 seminars and an
˝Approximate Bayesian Computation (ABC) in Grenoble˝ conference with 60
registered participants was supposed to take place on March 2020 but was
postponed due to the health crisis. In total, BIG has attracted researchers from
more than 10 different countries, and more than half of the talks was given by
researchers visiting from abroad.
As a follow-up to the cancellation of the ˝ABC in Grenoble˝ conference, and
inspired by the ˝One World Probability Seminar˝, researchers from all over the
world (including some BIG members) decided to run the ˝One World ABC
Seminar˝, a fortnightly series of seminars that take place on Thursdays. The
series gathers between 30 and 100 members every other week, and helps
disseminate results and innovation in this period with limited travelling
opportunities. 16 seminars have been planned online for 2020. A call is
open to anyone interested in presenting research related to ABC and, more
generally, simulation-based inference (by sending a message to
massimiliano.tamborrino@warwick.ac.uk).
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Data Science Seminar Series

2017-2018 sessions
Radu Horaud (Inria Grenoble)
Sihem Amer-Yahia (CNRS, LIG,
Grenoble)
Eustache Diemert (Criteo
Research, Paris)
Pierre Borgnat (ENS Lyon)
Romain Couillet (Ecole Centrale
Supélec, Univerty Paris-Saclay)
Sylvain Gigan (The Kastler Brossel
laboratory)
Merouane Debbah (Ecole
Centrale Supélec, Univerty ParisSaclay, Vice President R&D Center
Huawei France, Director of the
Mathematical and Algorithmic
Sciences Lab)

2018-2019 sessions
Alexandre Thomasson (Atmo
Auvergne-Rhône-Alpes)
Charles Bouveyron (Université
Nice Côte d’Azur)
Gilles Louppe (University of Liège)
Florence Forbes (Mistis , Inria
Grenoble Rhone-Alpes)
Pablo Jensen (ENS Lyon)

2019-2020 sessions
Michel Gay (GIPSA-Lab)
Shiro Ikeda (The Institute of
Statistical Mathematics, Tokyo,
Japan)
Christian Jutten (University
Grenoble Alpes)
Stéphane Girard (Mistis, Inria
Grenoble Rhone-Alpes)
Marcelo Pereyra Heriot-Watt
University (Scotland)
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The Grenoble Alpes Data Institute is involved in
different training programs. It seeks to promote and
support teaching of data related skills using innovative
education methods such as data challenges.
The MSIAM (Master of Science in Industrial and Applied Mathematics
(MSIAM), MoSIG (Master of Science in Informatics at Grenoble) and SIGMA
masters (Signal ImaGe processing Methods and Applications) have tried out
a new way to evaluate students for 3 years with data challenges.
During several months groups of students are working together on a real
problematic to solve. The first challenge was on audio-visual analysis with
Inria Grenoble, the second one on the air pollution with Atmo AuvergneRhône-Alpes and the third on the snow composition with GIPSA-Lab.
Students attend to a first seminar about the context (during a Data Science
Seminar) and a second one more technical. But teachers are not helping
them on the method to use. They have to do a state of the art, see how similar
problems were solved in the literature understand the statistical methods
involved. They are autonomous and free to experiment the methods they
want to, they can apply already existing statistical, machine learning, signal
processing methods as well as develop new specific procedures.
This is a genuine benefit for students because they learn how to work in
mixed groups. The problem can be solved with computer science, applied
mathematics and signal processing skills, the students being expert in the 3
fields. Each student brings her/his own skills to solve the common problem.
For this, they also need to communicate and find a common language. The
feedback from students is really positive, they really like that.

Education

Data challenges for Master evaluations
The SSD master (Master in Statistical and Data Science),
a French training programm, has tried out data
challenges, to stimulate students in being innovative
and creative. Contrary to Data Science Seminar Series,
data challenges in the SSD master have been a way to
evaluate students for 3 “UE”: biostatistics, reliability
and machine learning. In these UE, the standard
2-hours-exams and homeworks were replaced with a
data challenge.
Students are working by groups of 3 to 5. The subject of the project is the
same for all the groups and is given at the beginning of the day. Then, students
spent the whole day trying to solve the statistical problem, by finding original
and new procedures. They can submit their code on the Codalab platform
to test it on a new dataset. They are asked to write a report summarizing the
methods they propose, the challenges they met during the day, their results.
They have a whole day to find the best code and submit it on the Codalab
plateform. They are evaluated on the method they used more than on the
learning score they obtain.
Students are really focused during this intensive day work. They are able
to propose better results, more original approaches after a full day of work
than during a semester. Adeline Leclercq-Samson, director/supervisor of this
master has noticed a high scientific level.
Data challenges enable students to develop their knowledge but moreover
their skills to work in industries or in a research center: communication, group
work, stress management…
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Internships “Data and Societal issues”
The Grenoble Alpes Data Institute encourages scientific questions or projects related
to the impact of data science on the society and the environment. We launched a call
for proposals for internship grants on ethical, environmental and societal practices
and issues of data processing. The committee selected 10 projects. Due to Covid19
pandemic some internships were canceled.

Florent Frasque

Edwige De Colnet

Florent Frasque is a Master 2
student at Sciences Po Grenoble
in Political Sciences. He is involved
in a research project focused
on algorithmic justice (justice
predictive), under the supervision
of Laurence Dumoulin (Pacte,
CNRS). This study fits into the
works of the Algorithmic Society
Chair, led by Gilles Bastin (Pacte,
IEP).
The aim of the project is to analyze the discourses on
algorithmic justice and understand how debates are
framed in the public space. Florent is currently collecting
data both on Twitter and in the media (press coverage)
and processing it using quantitative (Iramuteq) and
qualitative (Nvivo) tools. The methodology adopted is
based on the complementarity of these methods and
Florent plans to prepare a working paper devoted to
that from a methodological and epistemological point of
view.

Edwige De Colnet is a student at
INSA Rennes in electronics and
industrial computing. She began
an internship at the GIPSA-Lab
on an interdisciplinary project.
She is under the supervision of
Paolo Frasca (GIPSA-Lab), control
scientist with a background
in applied mathematics and
Tommaso
Venturini
(Centre
Internet et Société, CNRS Paris), social scientist and new
media scholar.
Edwige is working on observing filter bubbles in online
shopping. She began her data analysis work on data
sets provided by CDiscount, which record received
promotional messages and purchases made by groups
of customers. Personalized algorithms based on
previous behaviors are used to filter and recommend
digital contents that will be send by email. The scientific
objective is to highlight the effects of promotional
messages on purchases and more specifically on the
variety of purchased products. The hypothesis is that
personalized promotional messages can reduce the
diversity of purchases.

Number of tweets sent per day about «predictive justice» over the
period 2010-2019

Types and numbers of purchases of IS target customers from 6/01/20
to 6/04/20
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Guillaume Charret

Julie Thieulin is a Master 2 student
at the Université Grenoble Alpes
in statistics and data science. She
is working under the supervision
of Rémy Drouilhet (LJK) on
creating a tool to assist in the
dissemination of information.
After two humanitarian missions
in Benin, with an association that
intervenes in villages through
medical and educational missions, Julie realized that
their accessibility to information was very limited. They
generate a lot of data such as information about each
patient or pharmacy stocks but they don’t have the
means to exploit them. The scientific objective is thus to
create an application that can be used by the association
to collect and process data. Julie’s goal is to help this
association to exploit data in order to improve the
inhabitants’ health. This application can be used by other
humanitarian associations.

Guillaume Charret is a student
at ENSIMAG in engineering
of information systems. He is
working under the supervision
of Françoise Berthoud (GRICAD)
and Alexis Arnaud (GRICAD)
on evaluating the
carbon
footprint of the data storage
services provided by GRICAD.
This study follows another one
supervised by Françoise Berthoud earlier this year
about the environmental impact (greenhouse gas
emissions) of computation services provided by GRICAD.
It is motivated by the will to give users an estimation of
their greenhouse gas emissions as well as proposing a
methodology to evaluate the carbon footprint of data
storage since there are no complet public studies on
this field. On top of that, the scientific objective of this
study is to make a life-cycle assessment of data-storage
in order to identify some ways to reduce the greenhouse
gas emissions of such service.

Education

Julie Thieulin

Breakdown of pathologies by village and by gender

IDU training course
An IDU training course (IT, data and usage) has been
created (2018-2019 and 2019-2020) for Data Engineers
in Annecy. In particular, it offers engineering students at
Polytech Annecy-Chambéry an opening to the human and
social sciences with courses such as digital sociology and
data economics. A MOOC on the same themes is currently
being created.
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Workshop “Intelligence
Oversight : Is Human
Rights-Preserving
Surveillance Possible?“
November 14, 2017
The Grenoble Alpes Data
Institute organized a workshop
on Intelligence Oversight. More
than 100 persons attended
to the workshop that took
place at Inria, Montbonnot.
The event was organized by
professors Theodore Christakis
(UGA/Institut Universitaire de
France), Serge Slama (UGA),
and research director Claude
Castelluccia (Inria).
The workshop brought together lawyers, ICT experts, other privacy and
human rights experts, journalists and members of civil society. Its objective
was to proceed to an assessment of the different domestic surveillance laws
(starting with the French intelligence laws) and to examine their compatibility
with European and international requirements and, most importantly, the
case-law of the European Court of Human Rights and the Court of Justice
of the European Union. Overall, this workshop attempted to reflect on the
balance to strike between the need to protect the national security of States
through, inter alia, the use of effective intelligence techniques and the need
to submit intelligence services to adequate oversight and control in order to
respect human rights and the rule of law.
During this workshop Mr. F. Delon, President of the National Oversight
Commission for Intelligence-Gathering Techniques, announced that
automated monitoring may be imposed on the networks of operators and
persons for the sole purpose of preventing terrorism.

Several journalists were present in this workshop, which was mentioned in
national media. Below, all the articles published about the event (Le Monde,
Libération, Le Figaro, Next INpact, L’Expansion-L’Express, Numerama, Blog
Mediapart, RTL, Programmez, L’informaticien).

Scientific animation

International workshop
“The Invisible Man in The Digital Age”
February 2, 2018

The CESICE, the Grenoble Alpes Data Institute, and
la Maison Française d'Oxford organized a workshop
entitled “The invisible Man in the Digital Age: From
Anonymity to Invisibilty?“ in Oxford.
Through the use of magical artifacts: from the Ring of Gyges mentioned
by Plato in his Republic to H.G. Wells' Invisible Man; the desire to become
invisible has been ever present in the minds of humankind. Whether it is used
for good or evil, invisibility remains a myth that fails to pass the reality test. In
the digital world, anonymity and real invisibility has had a lot of appeal since
the very beginning of the Web 2.0. The development of enabling anonymous
communication software (TOR), encryption (GnuPG) and artificial amnesia
systems (Tails) partly enabled the dream of invisibility to come true. Yet, even
though this new set of technologies is compellingly useful and beneficial for
the protection against privacy invasion from States or malevolent private
actors, risks of illegal uses of these new technologies may still exist. The Ring
of Gyges epitomizes that invisibility can be a weapon whose ethical value is
not inherently attached to it but depends on what it is being used for.

Is the move into the Big Data Era urging us to acknowledge a fundamental
right to anonymity or invisibility? Contrariwise, are we only called to regulate
the hazardous uses that might be made of this technology, if ever it becomes
technically feasible? Furthermore, should we advocate the complete
reframing of the notion of identity in the digital world, while arguing, in the
wake of Levinas, that any person should be entitled to a digital visage, both
identified with but also distinct from the physical face?
This scientific event aims at tackling these critical issues by showing both the
continuity and persistence of the theme of invisibility. Importantly, speakers
will endeavor to cast new light on the new identity-related problems posed
by the emerging digital world. This investigation is particularly relevant today:
even though digital liberties are gaining traction and progressively finding
their way in the democratic pact, risks of serious misuses of new technologies
are quite high and may have disastrous consequences. Above all, a good
grasp of these issues is a prerequisite for the design of our future economy
and its ability to generate wealth and employment whilst taking into account
each individual’s identity and need to hide and to be left alone.

Grenoble Alpes Data Institute
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Seminar “Going Dark, Going Cyber:
Law Enforcement, Cybercriminality
and Lawful Access to Data”
March 16, 2018
Jacques Martinon, Head of the Mission against
Cybercrime in the Directorate for Criminal Matters
and Graces (DACG) of the Ministry of Justice, gave a
conference at the MSH-Alpes about “Going Dark, Going
Cyber: Law Enforcement, Cybercriminality and Lawful
Access to Data”. This event was co-organized by the
Grenoble Alpes Data Institute and the Cybersecurity
Grenoble Alpes Institute.
Our societies have certainly undergone profound technological changes for
several decades, but these changes seem to be accelerating abruptly under
the effect of what is called for ease the “digital revolution“.
The various anonymization techniques, the unbridled liberalization of
encryption, the birth of cryptocurrencies, the strong limits to cross-border
access to digital evidence, and the difficulties police and justice services have
in accessing data have contributed to the emergence of the phenomenon
known as “Going Dark“, which reflects the idea of criminal justice gone blind.
These opportunities to obfuscate criminals respond to the initiatives of public
authorities, legal and / or technical, to try to counter or limit these worrying
trends that could compromise the effectiveness of the judicial response.
Cybercrime is also distinguished by the fertile imagination of its authors, both
in the development of new vectors of attack and new forms of monetization. By
parasitic economic models emerging from the digital activity, cybercriminals
hope to speed up the regulator and the investigator.
As the profits of cybercrime grow, we finally witness the hyperspecialization
of cybercriminals with the notion of “Crime as a Service“, as well as the
emergence of a “gray zone“ voluntarily maintained by some actors, oscillating
between purely financial motivations and geopolitical aspects.
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Workshop “Data Science in the Alps”
March 20, 2018

The Grenoble Alpes Data Institute organized the
workshop “Data Science in the Alps“ in March 2018.
More than 90 persons attended the workshop that took
place at the Stade des Alpes, Grenoble.
The objective of this workshop was to give an overview of current very modern
research projects conducted within the teams involved in the Grenoble Alpes
Data Institute.
After a welcome speech of the director of the Grenoble Alpes Data Institute,
8 speakers from Université Grenoble Alpes presented their results. The
programm of the workshop was very intense and original, going from
data science methods (deep learning, tensors) to data science applications
(astronomy and geoscience, social media, health science). The participants
could also enjoy a poster session during lunch time.
It reflected the diversity and complementarity of the 5 work packages of
our Data Institute. It is quite unique to hear within the same workshop data
sciences questions that arise in so different communities.
It was a good opportunity for the participants to share their practice, to
confront their challenges, to learn new procedures. It opened to a very fruitful
discussion.

Speakers
Julien Mairal (Inria Grenoble - Rhône-Alpes, LJK UGA)
Pierre Comon (GIPSA-Lab, UGA)
Carlos Gomez (IPAG, UGA)
Pierre Tandeo (lab-STICC, CNRS)
Lydiane Agier (IAB, UGA)
Pierre Genevès (LIG, UGA)
Gilles Bastin (PACTE, UGA, CNRS, Science Po)
Patrick Loiseau (LIG, UGA)

Grenoble Alpes Data Institute

79

Scientific animation

Workshop “Artificial Intelligence:
Which transparence? Which confidence?“
March 26, 2018

The French Society of Statistics and the Grenoble Alpes
Data Institute organized the conference « Artificial
Intelligence: Which transparence? Which confidence? »
in Paris.
The objective of the workshop was to discuss the questions and issues for
the society of the XXI century linked with Artifical Intelligence. How can we
propose statistical algorithms that are open and transparent, fair for all the
individuals, whatever the gender, the country, … ?
Speakers were from industrial companies, computer science labs, social
research lab and talked about questions of ethics of the algorithms, and how
to deal with their problems, the questions of understanding what are exaclty
doing programming codes, how the scientific community can contribute to
produce a fair Artificial Intelligence, can we developp statistical tools to check
the fairness of algorithms.
The last speaker gave an overview of the legal and financial issues raised by
Artificial Intelligence.

Speakers
Christine Balagué (MinesTelecom Institute)
Michel Béra (CNAM Paris)
Gilles Dowek (Inria & ENS ParisSaclay)
Aurélien Garivier (Paul-Sabatier
univ.)
Valérie Peugeot (Orange Labs &
Science Po)
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“@Media seminar: Information cycle
and digital methods ”
May 30 & 31, 2018

From now on, understanding and analyzing the media
information lifecycle involves taking into account the
web as well as networking and peer-to-peer platforms.
The temporal regime of the production of information,
the configurations of the actors, the multiplicity of
channels of diffusion, lead us to question the models of
analysis and the methods that the social sciences have
mobilized for a long time.
This seminar is an opportunity to carry out a feedback from various works that
have addressed this issue (first day) before opening a debate on the means
and modalities of cooperation that are necessary to meet the methodological
challenges that the data approach raises in Human and Social Sciences.
The first day was about “Analyzing the information cycle during media
events” and the second one about “Data Science: Disciplinary Dialogues and
Infrastructures”. This seminar took place on May 30 and 31 (Amphi E, IEP).

May 30: Analyze the information cycle during media
events
Various works in various fields concerning: the dissemination of information
or its pluralism, the social responsibility of journalists, the coverage of major
media events, etc. have raised questions, evoked limits and suggested
the renewal of models and methods mobilized by the human and social
sciences. After a survey of works going in this direction, it will be a question
of initiating a reflection on the suggested renewals and their methodological
and epistemological implications for the analysis of the events and the media
productions. The objective of the day will be to point out the convergences
and the divergences as well as the lacks to continue this scientific evolution.

May 31: Data Science: Disciplinary Dialogues and
Infrastructures
In a more global approach, the issues raised by the analysis of events and
media productions join the work on the modeling of information phenomena
taking place on the web and social networks. The complexity of the
interactions, the dynamics of diffusion as well as the volumes of information
concerned also imply a methodological renewal but also the support of an
infrastructure adapted to the massive analysis of the data. The development
of research and initiatives responding to this challenge will be at the center
of the debate.
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“Software Carpentry“
May 30 to June 1, 2018

Instructors
Loic Esteve (Inria)
Carlos Gomez Gonzalez (IGE & Data Institute)
Florian Privé (TIMC-IMAG)
Raphael Bacher (LJK & Data Institute)
Guillaume Becq (GIPSA-Lab)
Pierre Maho (GIPSA-Lab)
Michael Blum (TIMC-IMAG & Data Institute)

Helpers
Magali Richard (TIMC-IMAG & Data Institute)
Clementine Decamps (TIMC-IMAG)

Software Carpentry aims to help
researchers get their work done in less
time and with less pain by teaching them
basic research computing skills.
This hands-on workshop covered basic concepts and
tools (Git/Bash/R/Python), including program design,
version control, data management, and task automation.
The course was aimed at graduate students and other
researchers. Participants were encouraged to help one
another and to apply what they have learned to their own
research problems.

“THATCamp UGA“ in Valence
June 14 & 15, 2018
The only THATCamp in Europe in 2018, was organized in
Valence by the Grenoble Alpes University.
“A THATCamp is an unconference: an open meeting where humanists and
technologists of all skill levels learn together. It’s collaborative: there are no
spectators. […]. It’s productive: participants are encouraged to use session
time to create, build, write, hack, and solve problems.” (THATCamp.org, 2020).
The camp organized in Valence dealt with issues surrounding open data and
freeware with workshops on network science, Big Data or yet software such
as Open Refine, GATE or Voyant.
- TALK: Network Science for SHS / Big Data Vi-sualization / Trust and
Reputation.
- TEACH: Introduction to Data Mining with Voyant Tools / Cleaning
and Organizing Data with Open Refine.
- MAKE: Open source toolbox for complex data.
- PLAY: Make sense of an annotated data set.

Invited Speekers
Anirban Chakrabortiand and
Vishwas Kukreti (Jawaharlal
Nehru University, New Delhi)
Diana Maynard (University of
Sheffield)
Nora McGregor (British Library)
Genoveva Vargas Solar (FrancoMexican Computer Science and
Automation Laboratory, CNRS)
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The event gathered about twenty five participants over two days : teachers,
researchers, students, educational engineers, library personnel, etc but also
individuals from beyond the academic sphere in charge of digital projects or
belonging to digital SMEs.
A large variety of disciplines were represented, from languages to arts, statistics
to computing, sociology to applied mathematics as well as nationalities with
participants from France but also India, the UK, Mexico and Brazil.
The camp was a stimulating opportunity for all participants from different
backgrounds to share experience, challenges and solutions on the issues
under consideration.
For more information: http://ugainvalence2018.thatcamp.org/

Scientific animation

Workshop “Statlearn 2019”
April 4 & 5, 2019

Statlearn is a scientific workshop of the French Society
of Statistics (SFdS) held every year, which focuses on
current and upcoming trends in Statistical Learning.
Statlearn’19 took place in Grenoble. 120 participants
attended the workshop.
The workshop was an opportunity for the Grenoble community to welcome
famous speakers and to share new ideas on different issues in statistical
learning.
Among the current trends in Statistical Learning, speakers presented new
results in optimal transport for machine learning, non linear independent
component analysis, image segmentation for contour detection.
Some upcoming questions dealt with genralizing statistical methods in
presence of missing data or « dirty » categories when variables are not clear
categories, developing methods for ranking data.
Several speakers gave an overview of current challenges with deep learning,
about the activation function, embedding function or linked with the Gauge
field theory.
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“Global Challenges Science Week“
June 3 & 4, 2019

The Grenoble Alpes Data Institute participates in the
Global Challenges Science Week from June 3 to 6 at the
World Trade Center in Grenoble.
Addressing global challenges urges a strong worldwide collaboration of
scientists from different fields. To this aim, Univ. Grenoble Alpes’ GSCW brings
together scientists, experts and stakeholders from all around the world to
share the latest research results, carrying out transdisciplinary conversations,
and providing an opportunity for setting-up new international collaborations
to deal with the following 21st century issues:
- Sustainable planet and society,
- Health, well-being and technology,
- Digital world,
- Understanding and fostering innovation
Life, earth and spatial sciences as well as humanities are impacted by the flood
of digital data that is generated by technological advances. The two sessions
of the workshop will be devoted, on the one hand, to the presentation of
original data science methods applied to geophysical, spatial and biological
data and, on the other hand, to the challenges raised by the data in digital
humanities.

Monday 3 June: Data Science for Life Science and
Earth, Space and Environmental Science
Life Science and Earth, Space and Environmental Science generate a huge
amount of data because of technological progresses. The objective of the
workshop is to show how original methods of data science and machine
learning are developed and applied to cope with large amount of scientific
data.

Tuesday 4 June: Data and Digital Humanities
The workshop organised by the 3rd WP of the Data Institute (Massive and
Rich Data For the Humanities) will address four of the prominent research
questions carried out by the team: data production, with the official and
public launch of the TACT Platform for the collaborative production and
annotation of SSH data; data processing, and in particular, the creation of
new knowledge with the help of digital tools; data, SSH and rising presence
of design research; data and law as SSH data implies that researchers are
aware of legal constraints on their activities. Each theme will be introduced
by a guest conference, followed by presentations from WP3 researchers.
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Workshop “E-Evidence: The Way Forward“
November 6, 2019

The workshop “E-Evidence: The Way Forward",
organised by the Grenoble Alpes Data Institute in
cooperation with Microsoft and the Cross Border Data
Forum, took place in Brussels on 25th September
2019. Experts from more than ten countries discussed
how to "get E-Evidence right". The summary written
by Prof. Théodore Christakis with the introduction of
Rapporteur MEP Birgit Sippel is online.
The European Law Blog has published Prof. Theodore Christakis’s report from
the September 25, 2019 academic workshop “E-Evidence: The Way Forward,”
that was held in Brussels by the Grenoble Alpes Data Institute in cooperation
with the Cross-Border Data Forum and Microsoft. The workshop included
academics well known for their work on privacy, data protection, and criminal
law from several countries. Also participating were representatives of the
European Parliament involved with the LIBE Committee’s work on E-Evidence,
including MEP and Rapporteur for the E-Evidence package Ms. Birgit Sippel.
The Report summarizes MEP Sippel’s opening remarks and the three
discussion sessions: (1) E-Evidence and the Relations between EU Member
States; (2) E-Evidence, Citizens, and Organizations: Which Protections,
Safeguards, and Remedies?; and (3) E-Evidence and Third States: Resolving
Conflict of Laws and Negotiating International Agreements.
Prof. Christakis’s report concludes that the expert meeting’s participants
acknowledged the need to improve the current legal system to give law
enforcement the ability to more quickly access electronic evidence for
investigation of serious crimes, but also emphasized the need to “do it right”
by providing necessary human rights safeguards and legal certainty for
service providers. Prof. Christakis lays out six main issues that policy makers,
including the LIBE committee, should address regarding the E-Evidence
package:
- How to deal with the divergences in the criminal laws of EU Member States
as well as potential rule of laws issues in some of them,
- What should be the proper role of the different Member States involved: the
issuing State; the enforcing/executing State; and the “affected” State where
the targeted person resides and/or is located,
- What should be the proper role and a workable regime for service providers,
- Additional human rights safeguards, including a satisfactory regime of
notice to users and the possibility for targeted individuals to access realistic
and effective remedies,
- Whether E-Evidence will or will not include an exclusivity provision, obliging
law enforcement authorities to make requests solely under the new regime
as opposed to being able to use alternative national rules and mechanisms of
access to electronic evidence which could create complexities in the overall
regime, and
- The need to adequately address human rights and reciprocity issues in the
international data sharing agreement currently being negotiated between
the EU and US.
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International

Visibility
y

Collaborations with the Swinburne Data Science
Research Institute and the Trobe Business School
Research Center for Data Analytics and Cognition

During a stay in Melbourne, Australia,
we established contacts between
our institute and two Australian
institutes: the Swinburne Data
Science Research Institute and the
Trobe Business School Research
Center for Data Analytics and
Cognition. A first objective was to
send Grenoble Master’s students to
one of these universities. Common
subjects (with La Trobe and also UQ in Brisbane) have been submitted to the
Grenoble Master of Data Science in November 2018.
With our Australian partners, we organized the Research School on
Statistics and Data Science 2019, RSSDS2019 (https://sites.google.com/
view/rssds2019/home) in La Trobe University, Melbourne, 24–26 July, 2019.
Several Australian guests were also invited in Grenoble: N. Karavarsamis (La
Trobe) spent 1 week in Grenoble in November 2019, H. D. Nguyen (La Trobe)
spent 2 weeks in Grenoble in November 2019, D. Wraith (QUT) spent 2 weeks
in Grenoble in December 2019 and January 2020, K-A. Le Cao (Melbourne
University) spent 2 days in Grenoble in March 2020. Given talks during
these visits included: one Statistics Seminar of Laboratoire Jean Kuntzmann
Grenoble: Natalie Karavarsamis, La Trobe University, Melbourne. Estimating
occupancy and the two-stage approach, November 14, 2019, and one Inria
Grenoble Rhone-Alpes Seminar by Kim-Anh Le Cao, Melbourne University,
March 9, 2020.
On the French side, F. Forbes (Mistis, Inria LJK) spent 2 weeks at La Trobe
university, Melbourne in July 2019 and A. Usseglio-Carleve (Mistis, Inria LJK)
spent 2 weeks at La Trobe in Melbourne in October 2019.

Collaborations with the Oxford Internet Institute
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As part of a research partnership,
Claude Castelluccia visited the
Oxford Internet Institute (OII) for
2 weeks. This visit allowed him to
better understand the structure
of the OII and to discuss new
collaborations between Grenoble
and Oxford on WP5 related topics,
including personal data protection,
Internet filtering and cyber-security.
It led, among other things, to the
co-organisation of a workshop on
the theme of anonymity on the
Internet, which took place in Oxford
on February 2, 2018.

Visibility
Collaborations with the O’Brien Institute for Public
Health, University of Calgary

Dr Bastien Boussat and Prof.
James Harrison (Australia) - WHO-FIC Network,
2019 October, Banff, Ca.

Dr. Bastien Boussat, MD, PhD is a physician spezialized in Public Health, affi
liated to the quality of care unit, Grenoble University Hospital, France. He
performed a 1-year postdoctoral fellowship at the University of Calgary
(Cumming School of Medicine, Department of Community Health Sciences).
Under the direct supervision of Dr. William Ghali, he developed several
projects focused on the use of large hospital dataset to measure quality
and safety in Healthcare. During this year in Calgary, he developed tools
to measure adverse events in healthcare, including innovative methods
(Bayesian adjustment of Partient Safety Indicators, automatic detection of
pressure ulcers in electronical medical records using machine learning). In
September 2019, he obtained an associate professor position at the University
of Grenoble, Faculty of Medicine. Participating in several research projects at
the Center for Health Informatics and the O’Brien Institute for Public Health,
he undertakes regular visits in Calgary (2 visits annually). These visits are
supported and encouraged by the Grenoble Faculty of Medicine and by the
Grenoble Data Institute, given the convergence of our activities focused on
the use of large databases to improve public health. He also collaborates
with the WHO-FIC Collaborating Center for Classifications, Terminologies, &
Standards.

Exchange with the Michigan Institute for Data
Science (MIDAS)
Géraldine Castel, Associate Professor in British Civilisation, UGA (ILCEA4),
Michael Traugott and Stuart Soroka, Professors in Communication and
Political Science, University of Michigan participated to the exchange
program organized by the Grenoble Alpes Data Institute to fund international
collaborations with Data Institutes around the world.
The goal was here to finance the trip of the three participants between
Grenoble and Ann Arbor so as to share expertise in politics and data science:
Michael Traugott (December 1-12, 2019), Stuart Soroka (February 1-8, 2020)
and Géraldine Castel (January 10-19, 2020)
During the visits of the two colleagues from MIDAS and that of G. Castel to
the university of Michigan, various events were organized: meetings with
students as well as research meetings.
As expected, the visits of the various colleagues enabled a significant sharing
of expertise with students and researchers on topical issues focused around
politics but also on methodological and technical ones related to big data
and data science. Due to the pandemic, plans for future collaboration are
uncertain but partners are studying the possibility of having researchers from
both sides produce video capsules so as to further this sharing of knowledge
and skill and open it to a larger audience.
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Collaborations around the world

The Grenoble Alpes Data Institute is strengthening its
international visibility through these interdisciplinary
calls for projects, which in particular make it possible to
fund interactions and visits by foreign researchers. Let us
note for example the visits in 2019 of Maike Sonnewald
(Princeton University) and Mikhail Krinitskiy (Russian
Academy of Sciences) on the themes of the application
of machine learning applied to Earth and Space sciences.
We also received a senior researcher, Bernardo Nipoti
from Trinity College Dublin.

IATEXT (Instituto Universitario
de Análisis y Aplicaciones
Textuales), University of Las
palmas Grand Canaria

Budapest University

Our
numerous
articles
and
publications have been widely
distributed on a European and
international level. The Data
Institute is therefore considered
as a real reference in Europe on
these issues, as demonstrated also
by our partnership with Microsoft
for the important September 2019
workshop in Brussels.

Milano Bicocca University

In 2019, the «professional dynamics»
part of WP4 has given rise to
several missions to involve foreign
colleagues in the publication of
comparative results: at the University
of Leicester (UK), the University
of Santa Catarina (Brazil) and the
University of Leuven (Belgium).
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SLF
National School of
Engineers of TunisENSIT
Three members (Julyan
Arbel, Mariia Vladimirova
and Daria Bystrova) of the
project participated in
the 12th Conference on
Bayesian Nonparametrics at
Oxford University (UK) from
24 to 28 June 2019.

Visibility

Claude Castelluccia and Raouf Kerkouche
collaborate very closely with Prof. Gergely
Acs
(https://www.crysys.hu/~acs/)
of
Budapest University, Hungary, on the
security and privacy of Federated Machine
Learning. We are working together on
several research directions, for example
on the use of compressive sensing in
Federated Learning to reduce the required
bandwidth and improve Privacy. This longterm collaboration led to the publication of
several technical reports and papers. Prof
Acs visited Inria and UGA during summer
2019.

On the geoscience aspects, the Data
Institute is also involved in exchanges
to develop an international laboratory
(LIA GEODESIC CNRS/University of
Melbourne/UGA). The Grenoble Alpes
Data Institute has contributed to this
international collaboration by funding
the work of Colin Cros (Ecole Centrale of
Lyon) who spent 6 months in Melbourne.

University of Hertfordshire
& National Center for
Atmospheric Science

Moscow University

Kavé Salamatian has given
numerous conferences in
France and abroad on the
issues of Artificial Intelligence
and data strategy (ethics of
facial recognition, explicability,
etc.).

Indonesian BPPTKG observatory

University of Venice
University of Constantine 2

The Hadaca project funded by EIT Health aims
to use data challenges for educational purposes.
One of the objectives of the project is to improve
the CodaLab digital platform which allows to
organize data challenges. The Hadaca project
and the development of the CodaLab platform
are being carried out in the following areas
in partnership with researchers from the University
of Barcelona and the University of Uppsala.

An extremely strong presence of WP5
in international debates on access
to digital evidence and cross-border
data transfers thanks to our numerous
activities and the participation of the
co-director of the Grenoble Alpes Data
Institute Théodore Christakis at the
Cross Border Data Forum.
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Local partnerships

The GREAT project (GREnoble Alps Together)
of the Grenoble Metropolitan authority (Kavé
Salamatian)
The GREAT project (GREnoble Alps Together) of the Grenoble
Metropolitan authority with the participation of the Data Institute of
University Grenoble Alps has been selected among 117 projects in
the context of call for interest of the future investment program of
French government.
This project aim into addressing challenges arising from cities
congestion, pollution and climate change by leveraging the
sharing economy in order to develop innovative usage in relation
with citizens. Three main platforms will be developed by the GREAT
project:
1) A digital platform, the crossdatatheque, that will aggregate
all data harvested over the territory. It empowers businesses, public
services and citizens to create secure new services processing these
data that respect privacy.
2) A network of fablabs to provide citizens and entrepreneurs with
creativity and prototyping tools
3) A civic lab that will regroup expertise in social and human
sciences and computer science in order to ease the appropriation of
digital economy by territories in concertation with citizens.
These platforms will concentrate first on mobility (shared car),
energy (efficiency in industries and buildings, renewable energy
development and smart grids) and health (empowering the citizen
to act to its exposition to pollution).

Collaborations with GRICAD
The projects carried out as part of the data institute’s various work
packages often require the use of data storage and processing
capacities that are not currently available in research laboratories.
To tackle this issue, the data institute has forged partnerships with
the Gricad infrastructure allowing the provision of data servers for
several of its projects, in particular those based on the acquisition of
massive data, web scraping, heterogeneous data management or
the calculation on large databases. Thanks to these partnerships, a
new data culture is spreading in the laboratories while the managers
of data infrastructures acquire a better knowledge of the challenges
of research in different disciplines. Data protection issues will make
these exchanges all the more important in the future.
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Skopaï is a spin-off of the Grenoble
IT Laboratory (LIG) and the Grenoble
Alpes Data Institute created in 2017.
It offers decision support tools to
evaluate start-ups.

The Start-Up Presences 2018
Trophy has been awarded to
Comongo, partner of the Démarre
SHS ! programme carried by
WP3. Comongo develops the first
web application that collects and
processes the feelings expressed
by qualified target audiences
towards a subject to generate a
brand image diagnosis. Pauline
Soutrenon (Litt & Arts), PhD student
in Automatic Language Processing,
works with the company. The goal
of the collaboration is to produce
an interface to analyze opinions
for those who do not master the
encoding.
Data stewardship committee
In a national and international
context of open science, research
data management is of paramount
importance. In order to meet the
needs of the scientific communities
on these issues, GRICAD and its
partners set up a data stewardship
committee, whose objectives are to
provide concrete and operational
support to scientists on all these
issues.

Visibility

Source: https://twitter.
com/TC_IntLaw/
status/1001436623412842496

Highlights

Théodore Christakis, Deputy
Director of the Grenoble
Alpes Data Institute, has been
appointed as a member of
the French Digital Council
(CNNum) by an order published
in the Official Journal of the
French Republic on May 29,
2018.

Karine Bannelier and Théodore
Christakis received the 2018
Cyberdefense Book Award
for their book Cyberattacks.
Prevention-Reactions: The Role
of States and Private Actors, at
the International Cybersecurity
Forum (Prize awarded jointly
by the French Minister of the
Armed Forces Ms Florence Parly
and the Estonian Minister of
Defence Mr Jüri Luik).

Claude Castelluccia, research
director at Inria, Privatics team
and co-header of our WP “Data
Governance, Data Protection
and Privacy“, got the title of
Knight of the National Order
of Merit.
We took part in a cyberspace
mapping challenge organized
by the French Ministry of the
Armed Forces. Cygraph, the
team led by Kavé Salamatian,
is one of the two finalist teams
(the challenge ends in April
2020).

Communications
A monthly NEWSLETTER

A regularly updated WEBSITE

+700

followers

@grenobledata

A diversity of EVENTS
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