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“Freedom to research” has been at 
the heart of the FNRS's activities for 
nearly a century. The mission of the 
FNRS is to fund and develop free and 
dispassionate research, implemented 
in order to acquire new knowledge, 
without necessarily considering a 
priori a particular application or use.
Throughout its evolution, the FNRS 
has also remained attentive to society 
and institutional changes, but without 
changing its course! However, over 
the years, the FNRS has adapted by 
creating specialised Associated Funds 
to fund research that, while still basic, 
has moved closer towards application 
concerns often related to societal 
needs. Other public funding agencies 
in Europe, including in Switzerland, 
Germany, Finland, Sweden, or our FWO 
counterparts in Flanders, have evolved 
in a similar way. 
Thus, since 1994, the FNRS has 
managed the FRIA (Fund for Research 
Training in Industry and Agriculture), 
which helps to train, through 
fundamental doctoral research, the 
young talents that companies badly 
need to ensure their growth. 460 
grant holders are currently being 
funded. Another example is the 
creation in 2012 of the FRFS (Fund 
for Strategic Fundamental Research) 
which funds, via the Walloon Region, 
fundamental research of excellence 
in sustainable development (WISD 
projects) and, in the life sciences, 
the WELBIO programme, which has 
financed and supported 65 projects 
since its creation. For these funding 
instruments, the potential for the 
exploitation of the scientific results is 
among the evaluation criteria.
This development has also been 
highlighted in one of the areas covered 
by PHARE 20.25, the strategic funding 
plan of the FNRS presented last year, 
with the clearly expressed desire, 

in the context of additional funding, 
“to increase research activities in 
strategic areas for a more direct 
response to society’s current needs in 
terms of training competent human 
resources and producing new scientific 
knowledge that can be exploited”.
The European Union is leading the 
way in the framework of the next 
European Horizon Europe programme, 
which identifies specific missions 
to respond to the major challenges 
facing society: adaptation to climate 
change, including societal changes, 
the fight against cancer, the health of 
the oceans, seas and inland waters, 
the development of smart, climate-
neutral cities, soil health and food 
quality. Research and innovation are 
also expected to play a major role in 
the Green Deal championed by the 
European Commission to respond 
to the ecological, economic and 
digital transition. In strategic areas 
such as artificial intelligence, digital 
technology, mobility, materials, energy, 
health, migration and global warming, 
research is essential in order to 
anticipate future developments and 
meet needs. 
With its recognised expertise, the NSRF 
is ready to play its full part and rise 
to the challenge. Science and society 
need this boldness. 

Science and society need 
the boldness of research ED

IT
O

R
IA

L

    
Vincent Blondel,  
Chairman of the F.R.S.-FNRS 

CREDIT: HUGUES DEPASSE
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Brave new 
world?
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How do some of these technical and technological innovations (robotics, 
intelligent vision systems, e-marketing, etc.) work? How do researchers inject 
intelligence into systems and machines? How can one determine how these 
advances have changed individuals and our societies, or are about to do so? 
And if machines start thinking, how can they be kept them under control? 
Can they be trusted? How can ethical abuses and genuine technical breaches 
be avoided? 11 FNRS researchers (philosopher, archaeologist, engineers, 
physicist, legal expert, political scientist) answer these questions.

It all happened in less than a decade. The dreams 
(fears?) about superhuman technology have been 
around a long time, but real progress in the field is 
actually very recent. Today, disruptive technologies 
are having an impact on all areas of research and 
society to, in practical terms, optimise our comfort, 
provide solutions to pollution, improve medical 
diagnosis, enhancing our security, etc. They are 
about to revolutionise our lives. This is a promise, 
for better or for worse. 
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The 
prophecy of 
dystopia 
by Jean-Noël Missa 

Science fiction presents 
the reader with every 
conceivable future. It 
tells us that the human 
species may destroy 
itself or fall victim to a 
cataclysm, but may also 
pursue the invention of 
self and the exploration 
of the universe for a long 
time.

“
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Technoscientific research is one of 
the main drivers of our civilisation: 
leads to changes not only in the 

environment, but also in human beings. 
For historian Yuval Harari, humanity in 
the 21st century is facing three major 
challenges: climate change, nuclear war, 
and the technological disruption caused 
by innovations in bioengineering and 
artificial intelligence (AI). In his book 
Homo Deus, Harari considers that nuclear 
war and climate change can be avoided, 
but that disruptions caused by AI and 
bioengineering seem inevitable. The 
literary imaginary framework present 
in the best science fiction stories (A.C. 
Clarke, P.K. Dick, U. Le Guin, S. Lem, I. 
Banks, G. Egan, T. Chiang, etc.) takes 
the reader to the threshold of the 
singularities that lie ahead. 

The two great dystopias of the 20th 
century, 1984 and Brave New World, 
already anticipated the effects of 
technologies used in totalitarian 
countries. Advances in the fields of AI, 
cyberspace, and bioengineering make 
it possible to even further multiply 
mechanisms of surveillance and 
repression. Xi Jinping's China, for example, 

is testing new technologies making it 
possible to reconstruct the shape of faces 
from DNA samples to strengthen its policy 
of Big Brother-style surveillance. However, 
neither Orwell nor Huxley foresaw the 
advent of the transhuman or posthuman 
era in democratic and liberal societies.

Science fiction, which is full of post-
humanist speculation, give us a glimpse 
of various scenarios for the evolution of 
societies of the future and for changes 
in humans. While transhumanism 
may resemble traditional humanism, 
the methods it seeks to mobilise set 
it apart. New technologies are central 
to these methods in accordance with 
two paradigms: the first being the 
transformation of human beings through 
biotechnology and, the second, the 
creation of new artificial forms of life and 
consciousness based on research relating 
to AI and robotics. 

In 1980, futurologist Joël de Rosnay 
imagined the development of a “genetic 
typewriter”, paving the way for the 
biological transformation of humans. 
This prophecy has now come true 
since CRISPR/Cas9 technology enables 
genome editing. By providing the ability 

In collaboration 
with:
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Neither Orwell nor 
Huxley foresaw 
the advent of the 
transhuman or 
posthuman era in 
democratic and liberal 
societies.

“
to precisely recombine DNA, the tool has 
sparked a heated debate about regulation 
of a technology that enables the genetic 
design of human embryos. Thus, the 
first International Summit on Human Gene 
Editing in 2015, in Washington, discussed 
the scientific and ethical aspects of 
genome editing. That did not stop the 
Chinese researcher He Jiankui from 
genetically modifying human embryos in 
November 2018 in an attempt to make 
them resistant to the AIDS virus. 

In this way, biotechnology suggests the 
possibility of permanently changing the 
body and intellect, and of transforming 
human beings. Some critics have likened 
transhumanism to Aldous Huxley's Brave 
New World. There is no comparison: the 
model Huxley describes is a totalitarian 
society practising a radical form of state 
eugenics; transhumanism, on the other 
hand, advocates for a technological and 
scientific utopia based on the assumption 
that humans will freely choose to use 
enhancement technologies. In this regard, 
Black Milk by Robert Reed better illustrates 
the liberal eugenics and reproductive 
freedom that future generations will 
face. Ryder, the narrator of Black Milk, a 
genetically enhanced child, chronicles his 
adventures and those of his friends who 
have been genetically modified to varying 
degrees. These stories reflect ordinary 
concerns of children whose big project 
is the building of a wooden hut in an old 
oak tree. Paradoxically, the “enhanced” 
children feel no different from the other 
children. 

The AI/robotics path of the posthuman 
era has been championed by thinkers 
such as Vernor Vinge, Marvin Minsky and 
Ray Kurzweil. In his book The Singularity 
is Near, Kurzweil prophesizes about the 
Singularity, meaning a coming period of 
radical change caused by an exponential 
acceleration in technological progress. 
The Singularity assumes the genesis 
of artificial consciousness and/or the 
development of “Superintelligence” that 
would exceed human capacities in all 
areas of cognition. In this way, conscious 
robots would take over from humans. 
Non-biological posthumanity would 
succeed humanity. 

There are many illustrations of this in 
science fiction. In the tales of Iain Banks’ 
Culture series, Minds removed individuals 
from the management of day-to-day 
affairs and free them up for cultural or 
recreational activities. In Citizen Cyborg, 
James Hughes envisions a cyborg citizenry 
enabling humans to coexist peacefully 

with artificial beings. So far, robots and 
AI remain unconscious objects. They lack 
the self-awareness to achieve the status 
of a person, and thus the citizenship that 
Hughes dreams of granting them. 

Companions for 
humans
However, these objects could already 
become companions for human, like 
CIMON 2, a robot designed to combat 
the loneliness in astronauts. In 2019, 
this spherical droid, equipped with 
emotion-sensitive voice detectors, 
joined the International Space Station 
(ISS). The CIMON concept is inspired by 
works of 1940s science fiction in which 
a brain-shaped robot, called Professor 
Simon, assisted an astronaut called 
Captain Future. It is also reminiscent of 
HAL, the sentient computer in the film 
2001: A Space Odyssey co-written by 
Stanley Kubrick and A.C. Clarke. CIMON 
2 reached the human crew of the ISS in 
a Falcon 9 rocket designed by engineers 
from Space X. In September 2019, at 
a press conference at the base of its 
new spacecraft, Starship, designed to 
send humans to Mars, Space X boss 
Elon Musk talked about his dreams 
of “space civilization”. For Elon Musk 
and his colleagues, who are engineers 
and doctors, the human horizon is not 
limited to the planet, even if appropriate 
measures are now needed to protect it. 
Dreaming of unknown and distant worlds, 
scientists like George Church and Chris 
Mason are even considering modifying 
the genome of future astronauts to 
protect them from the risks of space.

The assumptions about the AI/Singularity 
path are highly speculative. There is no 
empirical evidence to support the idea 
of the imminent creation of artificial 
consciousness or Superintelligence. As 
for the process of transforming humans 
by biological means, it will be slow and 
subject to the uncertainties of the trial 
and error of empirical research. In his 
book Le signe et la technique, the Belgian 
philosopher Gilbert Hottois considers 
that the paradigm of the opacity of 

the future lies in the unpredictability of 
technoscientific research. It is already 
very difficult to foresee the inventions 
that stem directly from contemporary 
technoscience. How, then, can we foresee 
the consequences of technologies that will 
be developed from strata of scientific and 
technical knowledge that do not yet exist? 
Science fiction presents the reader with 
every conceivable future. In this way, it 
helps to think of an undetermined future. 
Science fiction tells us that the human 
species may destroy itself or fall victim 
to a cataclysm, but may also pursue the 
invention of self and the exploration of the 
universe for a long time.

 Jean-Noël Missa

 
 Jean-Noël Missa, FNRS Research 
Director at ULB, member of the 
Technology and Society Class of the 
Royal Academy of Sciences, Letters 
and Fine Arts of Belgium.
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“Prehistory helps to trace the 
origins of what we use and 
do today.”  Veerle Rots, 

FNRS Senior Research Associate, is a 
prehistorian and traceologist. At ULiège, 
she has created the “TraceoLab” (a 
research centre dedicated to the study 
of the use of prehistoric tools and 
materials) with the goal, “the passion”, 
she corrects, of: “Understanding human 
evolution”. 

Her profession, traceology, consists of 
microscopically looking at the marks 
left on stone tools in order to infer 
their uses. “On the basis of microscopic 
analyses, it is possible to interpret an 
incredible amount of information, simply 
by observing the wear marks left on a tool. 
The roots of “techne” – and therefore the 
tools that enable crafts – go back to early 
humans, 3.3 million years ago. Stone tools 
therefore predate the settlement of Homo 
sapiens in Europe – around 40,000 BC. 
While Homo sapiens developed in Africa, 

Europe was inhabited by Neanderthals (ca. 
250,000-40,000 BC). Over time, prehistoric 
humans developed extremely varied 
techniques, some of which are genuine 
historical, physical and psychological 
disruptions. Everything we continue to 
develop today is based on what was 
invented at that time”, explains the 
researcher.

“Behind the tool, there is a world that we 
cannot see”, adds Veerle Rots. “The time 
taken to design, create, put into action... 
is not reflected in the evidence of the daily 
use of the tool today. Traceology makes 
it possible to fill this gap by detecting 
the marks on the tool and in this way 
understand the critical importance of the 
technical innovations of this period. ”
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“New technologies” are 
not new... Every era has its 
technical revolutions and 
prehistory is no exception. 
Rarely considered a 
period of technological 
innovation, however, 
prehistory is nevertheless 
full of it. Technologies 
the impacts of which on 
today's society and our 
brains can be seen on a 
daily basis.

These prehistoric 
technologies... 
that are revolutionary 
with Veerle Rots

6

 - 
FN

R
S.

N
EW

S 
11

8 
- F

EB
R

U
A

R
Y

 2
02

0



A series of chain 
reactions
First revolution: the mastery of fire. A 
fundamental innovation that underpins 
all our current technologies. For our 
contemporary societies, the use of fire 
is crucial. Without it, there would have 
been no industrial revolution, no cars, not 
much of anything.  
“Mastering fire and knowing how to 
produce it alone, had a technical, social 
and nutritional impact on our species”, 
observes Veerle Rots. “Preparing food in 
another way enabled new nutrients to be 
absorbed, thereby directly altering the body 
and brain. The fascinating heat and light 
spontaneously led to grilling and meetings 
around the fire, developing another form of 
socialisation: new interactions sprang up, 
transforming previous habits. These two 
aspects – nutritional and social – alone have 
had essential consequences for our brains. ”

Without this initial discovery, the rest 
would not be possible. For example, 
fitting operations (or being able to 
place a lithic tool on the top of a spear 
or a handle): this revolution, which 
changed history, is specifically linked to 
the previous innovation. “Thus, without 
fire, it is not possible to develop fitting 
operations which at the time were limited 
to tied bindings”, explains Veerle Rots. 
Fitting operations are in turn a genuine 
step in the development of technologies. 
“Knowing how to mount a stone tool on 
an organic handle implies that you are 
to combine a series of elements with 
each other.” Realising that it is possible 
to combine several lithic and organic 
elements in a single object implies having 
developed the expertise and intellectual 
complexity to create something more 
effective and to plan for the longer term. 
“Each invention is built through the direct 
or indirect understanding of previous 
inventions. Without fitting operations, there 
would be no mobile phones, no computers 
and no microwaves today…”, analyses the 
researcher. 
 

Discoveries 
with multiple 
consequences
A new technology affected the daily 
practices of the group, fundamentally 
changing the way it interacts. Considering 
the creation of long-range projectiles, 
while hunting in groups was common, 
being able to launch projectiles further 
using a thrower or a bow increased the 
chances of survival and minimised the 
number of hunters leaving the home in 
search of food. The improvement of the 
tools resulted in a split between those 
leaving to hunt and those remaining in 
the camp. Thanks to this innovation in 
hunting technologies, individuals were 
gradually able to specialise – this was the 
beginnings of trades, crafts and Fordism! 
In this way, the link between individuals 
changed fundamentally, also impacting 
our way of thinking and therefore our 
brains.

During prehistory, humans gradually 
differentiated themselves from other 
species through the invention of these 
technologies, but also through the use 
of complex symbols and languages, and 
the development of a technical, artistic 
and religious culture. Our cerebral 
development accelerated at great speed 
as a result of key discoveries. Some, 
like fire or fishing, had a direct impact 
on the brain. Without the mastery and 
rationalisation of fishing, our species 
would not have been able to benefit from 
the Omega 3 fatty acids required for 
such development. The same goes for 

© Veerle Rots

 
  Veerle Rots, FNRS Senior Research 
Associate, TraceoLab, ULiège

the nutrients in grilled meat, which were 
crucial elements for our cerebral and 
cognitive development.

“Other impacts were more indirect”, 
adds Veerle Rots. Each exchange, each 
innovation, can stimulate a change in 
the brain. Our brains today affected by 
technologies such as the telephones, the 
Internet, geolocation, social networks, etc. 
They stimulate certain parts of the brain 
more than others. In the long term, some of 
these impacts transfer from generation to 
generation. It is extremely difficult to predict 
what these transfers will be and what these 
impacts will be, but they are fundamental. 
Innovating is unique to humans: it is 
an intrinsic part of our history and our 
species. ” 

 �Marie�Thieffry
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Each exchange, 
each innovation, can 
stimulate a change in 
the brain. Innovating 
is unique to humans: 
it is an intrinsic part 
of our history and 
our species.



“Nothing is lost, nothing is created, 
everything is transformed”, said 
Antoine Lavoisier, considered the 
father of modern chemistry. Today, 
the famous words have become 
an objective: research, and green 
chemistry in particular, is focusing on 
new, more environmentally-friendly 
processes that do not require non-
renewable energy sources. 

Technology at the service 
of the environment: 

the blossoming 
of green  

chemistry  
with  

Carla Bittencourt
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Talking about fundamental 
research on environmental issues 
is a challenge since the scope of 

possibilities is vast. UMONS, however, 
offers a good starting point, having 
forged a solid reputation in the field of 
green chemistry, namely the design of 
chemical products and processes that 
reduce or eliminate the use or generation 
of substances that are hazardous to the 
environment. 

The importance of 
sensors
It was for the university's strong presence 
on the international stage, particularly 
in chemistry, that Carla Bittencourt, a 

researcher of Brazilian origin, decided 
to join Mons. Her fundamental research 
focuses on gas capture. “Today, the 
main research topics in chemistry focus 
on the monitoring of emissions in the 
environment (sensors in water and gas 
sensors in the atmosphere), the reduction 
of our dependence on non-renewable 
energy sources and the reduction of waste 
and the carbon footprint”, explains the 
FNRS Research Associate. “In this context, 
monitoring avoids unwanted emissions 
while recycling (or processing) can reduce 
the negative impact on the atmosphere. 
A good example is carbon dioxide (CO2), 
a greenhouse gas that has contributed 
more to climate change than any other 
gas because of its abundance. Green 

chemistry has shown that CO2 can be used 
as a solvent (it is less toxic than many 
other organic solvents such as acetone) 
or industrial refrigerant to keep premises 
cool, thus becoming a resource instead of 
waste. ”

Monitoring is carried out using sensors 
that the researcher is continually working 
to improve. “My job consists of analysing 
the characteristics of the material and 
then optimise it, for example by adding 
a metal, such as tungsten, to see if the 
detection property of the sensor can be 
improved. I try to understand why and 
how this property fluctuates. ” What is a 
practical example of this? “By modelling 
the interaction of the gas with the surface 
of the sensor, researchers have been able 8
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to design detection devices, operating at 
ambient temperature, reducing energy 
consumption and enabling integration 
into wireless systems, thus avoiding direct 
human interaction with a contaminated 
area. ”

The plastic problem
Air pollution is obviously not the only 
challenge. People are talking more and 
more about the 7th continent in the 
Pacific, made up of plastic from the 
petrochemical industry. Today, ten tonnes 
of plastic are produced every second on 
our planet. That is 8.3 billion tonnes that 
have accumulated on Earth since the 
introduction of plastic materials in the 
aftermath of World War II (1950). This is 
almost indestructible plastic. “Degrading 
plastic is currently very difficult because it 
is very stable”, confirms Carla Bittencourt. 
The danger is microplastics resulting from 
the degradation of this plastic packaging 
washed into our waters. No one can 
say for sure how hazardous these tiny 
particles may be to marine life, or how 
hazardous they may be to humans. 
What is certain, however, is that there 
is a phenomenon of biomagnification: 
bacteria, toxins and organic pollutants 
attach themselves to the surface of these 
particles. No one can say today what the 
impact on the food chain will be. 

But is this the worst invention in history? 
“I don’t think so”, replies Carla Bittencourt. 
“A lot of good things have been developed 
thanks to plastic, in electronics, telephony, in 
the automotive industry, etc”. We would be 
wrong to reduce plastic materials to their 
most common and shortest application, 
that of packaging. “The problem is that we 
cannot get rid of them. ” 

Bioplastics
The observation made for plastic is 
exemplary and unequivocal: the situation 
is not sustainable over the long term. 
The solution is to move fossil fuels out 
of production cycles and focus on the 
energy sources available on the planet’s 
surface, such as biomass or plant carbon. 

To achieve this, bioplastic or biosourced 
plastic, is one of the non-polluting 
materials that should be the norm. 
Simply put, these are organic materials 
in which the carbon comes from non-
fossil resources. “The development 
of these new materials is the result of 
fundamental science and fundamental 
chemistry”, explains Carla Bittencourt. 
“These new plastics can be degraded by 
micro-organisms in a few years or even 
months. And this is not science fiction: 
these materials already exist. In our 
supermarkets, some single-use bags and 
other plastics are already biosourced. ”

PLA is one of the most well-known 
bioplastics. It enables various applications 
such as the production of bottles or 
bags. It is 100% biodegradable, also in 
the marine environment, and does not 
therefore harm the environment. 

A new generation of 
inks and paints
Without being exhaustive, it is worth 
mentioning other ongoing research. 
There is the research funded by 
the FNRS, the Walloon Region and 
the European Union at UMONS, for 
example, on biofouling, i.e. the unwanted 
accumulation of micro-organisms, plants 
and animals on surfaces exposed to 
a marine environment. Current anti-
biofouling paints include biocides that 
are harmful to the marine environment 
(copper and tin). The university's 
researchers have therefore developed 
a paint made from silicon and carbon 
nanotubes to create an anti-biofouling 

material that is no longer chemical, but 
physical, and on which micro-organisms 
do not attach themselves. 

Paint, which is often harmful, is a popular 
area of research. “Green chemistry has 
developed a new generation of inks without 
volatile organic compounds – products that 
are dangerous to human health and the 
environment”, explains Carla Bittencourt. 
“Other smart paints can also be used with 
catalysts to clean the atmosphere. ” 

This is evidence that science and research 
today make it possible to recycle more 
effectively and produce in a more 
environmentally-friendly manner. 

 Laurent Zanella
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 Carla Bittencourt, FNRS 
Research Associate, ChIPS, 
UMONS

The new plastics 
can be degraded by 
micro-organisms 
in a few years 
or even months. 
Their development 
is the result of 
fundamental science 
and fundamental 
chemistry. 

Green chemistry has shown that CO2 can be used as 
a solvent or industrial refrigerant to keep premises 
cool, thus becoming a resource instead of waste. 

“

“



Medical technology is booming. 
On the patient side, there 
are countless health-related 
applications or connected 
objects that continuously  
measure our parameters. On the 
professional side, innovation 
makes it possible to be less 
and less invasive and more 
and more precise in diagnosis 
and treatment. Insight, with 
Christophe Caucheteur, FNRS 
Research Associate at UMONS, 
into what research is bringing 
to these technologies that are 
already saving us.
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In principle, there is little connection 
between an civil engineer in electricity 
and a doctor. Even less so between 

telecoms fibre optics and surgery. 
However, it is one of the subjects 
researched by Christophe Caucheteur. 
“We buy this commercial optical fibre in 
order to modify it locally using a laser to 
create a component inside the fibre and 
form what is called a Bragg grating1. Under 
certain conditions, this makes it possible, 
locally, to transmit light from the fibre”, 
explains the FNRS Research Associate. 
“Where there has been laser treatment, we 
first deposit a layer of gold and then graft 
bioreceptors”. The latter have a selective 
affinity for a given analyte – a protein in 
a solution, for example. “When analytes 
and biorereceptors bind together, this 
creates a very local refractive index change 
on the surface of the fibre that we are able 
to measure using the light injected into the 
fibre. This makes it possible to detect cancer 
cells, for example. ” 

Oncology focus 
Indeed, if an emphasis can be placed on 
other tissues or functions, Christophe 
Caucheteur's research team focuses on 
cancer biomarkers, the famous proteins 
secreted in the presence of the disease. 
“It’s a bit like the work of an anatomical 
pathologist who receives tissues, slices 
them and, by microscopy, looks at whether 
or not these biomarkers are present. The 
difference is that we do this using an optical 
fibre. ” 

What is the benefit? Miniaturisation – the 
optical fibre is 125 microns, or a cable 
that is barely thicker than a hair (80 
microns) – and no need for a biopsy.  
“In vitro, very small sample volumes are 

Optical fibre  
in support of medicine 
with Christophe Caucheteur

1. This is a structure in which there are alternating 
layers of two materials with refractive indices, which 
causes a periodic variation in the effective refractive 
index in the guide.



“

“

Fundamental or applied 
research? 
The particularity of the work of Christophe Caucheteur and his team is 
that it quickly leads to concrete applications. “Indeed, we quickly reach 
applied research”, explains Christophe Caucheteur. “At the same time, 
the research also has some fundamental qualities too. In the examples 
given, there is immediate application. But behind the choice of materials, 
the layer of gold on the fibre for example, there are important physical 
considerations. This is more fundamental research because we are very 
interested in light-matter interactions. ” 

 
  Christophe Caucheteur, 
FNRS Research Associate, 
Electromagnetism 
&  Telecommunications, UMONS

It’s a bit like the work 
of an anatomical 
pathologist who 
receives tissues, 
slices them and, by 
microscopy, looks 
at whether or not 
these biomarkers are 
present. The difference 
is that we do this using 
an optical fibre.

This requires a lot 
of fundamental 

research in a 
multidisciplinary 

field.
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used, which is very attractive”, notes the 
researcher. “Placing the sensor at the end 
of the fibre allows you to insert a small 
container to take the measurement. In 
practice, we could even do without taking 
blood samples and work with a finger-prick 
that makes it possible to prick a drop of 
blood (tool used by diabetic patients). 
A single drop is sufficient to make the 
measurement. This remains theoretical, as 
it depends on the number of biomarkers 
that will be found in the drop. When we 
focus on rarer elements – particularly 
circulating tumour cells – they are in low 
concentration. ”

The endoscope of the 
future 
Fibre can therefore be useful for 
diagnosis, but also for operative 
surgery, thanks to the endoscope, a tool 
traditionally composed of a long catheter 
inside which there is a medical tool. “The 
fibre can be inserted into the channel of 
an endoscope and go as far as the site 
where we want to make the measurement”, 
confirms Christophe Caucheteur.

In addition to biosensors, the fibre 
can also carry force sensors. “When a 
gastroenterologist uses an endoscope and 

carries out operations in the stomach, he 
or she only has one of his or her five senses 
available: vision. This is not always enough 
when it comes to suturing or injecting 
certain products into the stomach wall. It 
is necessary to be very precise otherwise 
the patient may be injured or worse. 
How can this be overcome? By giving the 
surgeon the sense of touch, by measuring 
the force in the needle. It is therefore no 
longer a biosensor, but a physical sensor, 
which enables the surgeon to avoid 
injection errors or piercing the walls of the 
stomach.” A project called Sensendo is 
also in progress at ULB, led by Jacques 
Devière and Alain Delchambre.

Medical imaging
Looking at the panorama of technologies 
that will flood the medical world of 
tomorrow, it is impossible not to mention 
medical imaging. “Actually, it is possible to 
go further with imaging. It is a project that I 
am leading in the ERC (European Research 
Council). The idea is to change the way we 
work to convert the biosensor into a very 
local imaging technique.” This project 
will also be pursued by Christophe 
Caucheteur for the FNRS.

The researcher's goal is to be able 
to carry out hyperspectral imaging, 
which, for example, is used to make 
topographic images in geology, using 
optical fibre. “I think it is possible to bring 
this technology into fibre and therefore 
have an image with nanometric rather than 
centimetre resolution”, explains Christophe 
Caucheteur. The aim is to be able to 
interpret the information received, to 
differentiate cells for example. “However, 
this requires a lot of fundamental research 
in a multidisciplinary field. ”

Textiles and lights
Optical fibre has the advantage of not 
carrying electricity. This advantage, 
combined with its small size, makes it 
possible to consider producing smart 
textiles. “The idea is to carry out monitoring 
by measuring parameters (temperature, 
heart rate, etc.)”, explains Christophe 
Caucheteur. “We can also imagine a 
moisture detector to avoid enuresis 
problems in children, for example. We have 
just been contacted to find out if we could 
detect the filling rate of the bladder via the 
outside of the fibre. This is all fundamental 
research, because no one today knows if it 
is possible. ”

Finally, fibre could also be used for 
therapeutic purposes. “We could use 
light intensity, via an emitting antenna, 
to burn cancerous tissue in an extremely 
precise manner”. The researcher has also 
tried his hand at this in the laboratory. 
Miniaturisation has a bright future ahead 
of it.

 Laurent Zanella



To start with, there are the social 
insects. An ant on its own is not 
intelligent enough to choose the 

shortest route between its nest and a 
food source. A colony of ants, on the 
other hand, is capable of doing so: it is 
the interactions between the insects that 
make the accomplishment of this task 
possible. If each ant performs simple 
tasks, the colony as a whole is able to 
perform more complicated tasks. This 
complex collective behaviour is called 
animal collective intelligence. In the 
1980s, biologists became passionate 
about this subject. They revealed the 
existence of “social insects”, such as bees, 
wasps, ants, etc. 

A decade later, engineers seized 
on biologists' findings in order to 
programme robots. In this way, they 
replicated animal collective intelligence 
behaviours in robots in order for the 
latter to solve problems. The challenge of 
swarm robotics is now to translate these 
discoveries in the real world.

The strength of the 
group
Mauro Birattari is FNRS Research Director 
at ULB. His research focuses not only on 
artificial intelligence but also on robotics. 
For him, “swarm robotics is an approach 
to robotics in which, instead of working 
with a single robot, we work with a large 
group of robots. The task these robots 
have to accomplish together exceeds the 
capabilities of a single robot in the group. 
To achieve this, robots must work together. ” 
But beware of misunderstandings! A 
group of robots does not make a swarm. 
In a swarm of robots, the collective 
behaviour of the robots results from local 
interactions between the robots on the 
one hand and between the robots and 
the environment in which they operate 
on the other. Swarms are therefore 
guided by the principles of collective 
intelligence that support the creation of 
systems that are fault-tolerant, scalable 
and flexible. In this way, each robot is 

autonomous (and not controlled by a 
central unit), has the ability to adapt to 
the unexpected and freely organizes itself 
with other robots to accomplish tasks. 
There is no leader in a swarm. If one 
robot breaks down, the others reorganise 
and continue to solve the original 
problem. 

More than the sum of 
the robots 
For a better understanding, the Research 
Director uses a striking example: “At 
the 2018 Winter Olympics in South Korea, 
instead of a traditional firework display, 
organizers put on a show of thousands of 
flying robots, performing a choreography in 
the sky. All the media talked about a “swarm 
of robots”. The term was poorly chosen 
because they performed a pre-defined 
choreography, which, while certainly 
beautiful, had no room for freedom.” This 
is also the case for robots that circulate 
in Amazon warehouses to put together 
customer orders, under the instructions 
of a central unit. It is therefore clear that 
today there are not yet any concrete 
industrial applications for swarm 
robotics.  
What about in the future? 

When there is 
strength in robot 
numbers 
with Mauro Birattari 

Imagine driverless cars that avoid 
collisions and traffic jams, seas cleaned 
of plastic, or survivors found inside debris 
inaccessible to humans. In a decade, these 
seemingly romantic situations could 
become reality thanks to swarm robotics. 
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Science fiction that 
becomes reality
“I expect the first applications of swarm 
robotics to arrive within five years and 
robots will gradually become increasingly 
independent”, predicts the researcher. 
Several sectors could be revolutionised 
by swarm robotics, starting with the 
automotive market with the development 
of driverless cars. Each car will coordinate 
with others in real time to avoid collisions 
and traffic jams. Thanks to swarm 
robotics, it will also be possible to explore 
unknown or hazardous environments. 
We will be able to send robots to Mars 
to prepare a base before humans arrive. 
Thousands of robots will be able to travel 
around on the surface of the sea to clean 
up plastic waste. In a natural disaster, a 
swarm of robots could get into the debris 
and search for survivors: the destruction 
of one would not interrupt the work 
of others. In agriculture too, swarms 
of robots will be able to tend to each 
plant individually instead of managing 
them all in the same way. “And if we look 
further into the future, in medicine, it will 
be possible to inject micro-robots into the 
human body to precisely deliver drugs to 
diseased cells”, adds Mauro Birattari.

In search of a reliable 
methodology
What path should be taken to 
achieve these predictions that still, in 
appearances, resemble science fiction? 
There are many obstacles. Among them is 
the current impossibility of programming 
a swarm. “Today, we can programme the 
behaviour of each individual, but not that 
of the group. However, it is very difficult to 
establish what each individual has to do to 
achieve the desired collective behaviour”, 
comments the Director of Research. 
Engineers therefore programme robots 
manually, by trial and error, etc. 

Robots have a place in 
our future
What Mauro Birattari is working on is the 
development of an automatic method for 
generating robot behaviours. This would 
free the engineer from the main problem: 
what does each individual have to do to 
enable the group to solve a problem? 

Robots will be able to 
solve problems that 
humans cannot.
“

 
 Mauro Birattari, FNRS 
Research Director, IRIDIA, 
ULB

When there is 
strength in robot 
numbers 
with Mauro Birattari 

Robot swarm:  
advantages and disadvantages 
ROBUSTNESS 
If one or more robots fail, the swarm is robust enough to continue 
working because no roles are predefined.

SCALABILITY  
As no roles are predefined, a certain number of robots can be added 
or removed, without no harm to a project. 

ADAPTABILITY  
The strength of a robot swarm is to adapt to the changing 
environment. 

DESIGN:  
It is possible to programme the behaviour of each robot, but not 
that of the group. The risk is that the group dynamic will lead to 
dangerous behaviours.

RELIABILITY:  
A lot of research is underway to confirm/ascertain the behaviours 
of robot swarms. We cannot yet trust them.

 INTERACTION WITH HUMANS  
Robot swarms are stealing our spotlight. But, in particular, what 
place will there be for humans?  
Will it be possible to stop the actions of a robot swarm?

Robots have a part to 
play in our future 
The ULB researcher has designed an 
artificial intelligence system that analyses 
all possible behaviours of robots. It then 
evaluates each possible behaviour in a 
simulation. In this way, the system today 
has a collection of basic behaviours such 
as “the robot must move towards its 
closest neighbour”, “the robot must move 
away from its closest neighbour”, etc. The 
work carried out reaches a certain level 
of precision that Mauro Birattari intends 
to increasingly enhance. It is certain that 
“collective robotics will occupy a prominent 
place in future technology. In the future, 
there will not be just a few robots. There 
will be many. And for some activities, these 
robots will be able to solve problems that 
humans cannot. ” 

 Lauranne Garitte
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reinforcement learning. “These are the latest 
AI techniques and they are very promising, 
but we still have a lot to learn about them”, 
says Thibaut Théate. He adds: “To give an 
easy-to-understand example, you have to 
put yourself in the shoes of toddlers who 
are learning to walk. They will first observe 
and imitate their parents (deep learning) 
but they will also make trial and error 
attempts to obtain the reward of being 
able to stand up (deep reinforcement 
learning). ”

Using the past and 
present to predict the 
future
When he chose to work on the 
application for AI in the financial markets, 
Thibaut Théate set himself the challenge 
of making sense of chaos. Because 
“what could be more chaotic than the 
stock market? " the researcher says, with 
a smile on his face. “I try to find trading 
strategies that are profitable in the future 

and that should work against any market: 
bull markets, financial crisis, etc.”.

In the stock market, price trends can be 
influenced by a huge number of factors: 
historical, political, macroeconomic and 
other data. Even the news can have 
a significant impact on how investors 
perceive a company: “For example, a 
newspaper will publish a news story saying 
that a particular company will go bankrupt, 
so in general, it will decrease in value and 
everyone will sell”, continues Thibaut 
Théate. Even if he does not yet consider 
it in his tests, he knows the importance 
that the news (whether true or not) can 
have on the stock market price trends: “At 
the moment, I only consider past prices and 
volumes that have been traded on the stock 
market. In the not too distant future, I will 
add macroeconomic data, such as interest 
rates and interlinked actions, then I will deal 
in particular with current events”. 

AI loves large amounts of data. The 
more there is, the better. In the stock 
market, the amount of information 
is huge, making it difficult for human 

Thibaut Théate wants to be precise 
from the outset: “The term ‘artificial 
intelligence’ is quite vague and often 

misunderstood by the general public. In 
fact, there are several techniques. There are 
the deep learning processes, which have 
been very fashionable for seven years. They 
work using mathematical tools called ‘deep 
neural networks’ and consist of learning by 
imitation, by having access to the correct 
answers”. 

There is a second family of techniques 
called reinforcement learning, which 
are based on reward. Thibaut Théate 
explains: “The general concept consists of 
an agent (e.g. robotic) that interacts with its 
environment and receives rewards based on 
its actions. Learning will resemble trial and 
error, favouring actions that give access to 
positive rewards. ”

To conduct his research, the young 
researcher focused on an extension of 
this second family of algorithms that 
makes it possible to broaden the scope of 
applications. It is inspired, among other 
things, by Google's latest inventions: deep 

Applying artificial intelligence to very chaotic 
environments is the challenge taken up by 
Thibaut Théate, FNRS Research Fellow at 
ULiège. Financial markets, which are difficult 
to track because the data to be considered 
are so numerous, varied and complex, are 
a perfect playground for a young engineer. 
Thanks to deep reinforcement learning, a 
set of new and quite promising techniques, 
he seeks in particular to establish trading 
strategies and to predict financial crises.

Financial 
markets:
when AI gives 
meaning to chaos 
with Thibaut Théate 
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beings to process it efficiently. This is 
where the machine comes in handy. To 
prevent bankruptcy, for example, some 
warning signs are invisible to humans but 
detectable by AI. “If there is a high risk of 
a financial crisis, we can try to determine 
its causes and work to limit the negative 
effects, if it is not too late”, says Thibaut 
Théate. 

From the stock market 
to the electricity 
market
Another family of problems, sharing 
some similarities with the stock market, 
has intrigued the young researcher. It 
concerns the purchase of electricity: 
“Imagine a large company that has a very 
big electricity bill (lighting, factories, etc.) 
and has three years to buy its electricity in 
advance. During these three years, prices 
will fluctuate based on past news and 
current news. When is the best time to buy? 
This is another family of problems that 
shares the same unpredictable parameters”. 
In the future, Thibaut Théate’s research 
could even be extended to other sectors: 
“We have a value that fluctuates over time 

in a quite chaotic manner and we are trying 
to determine its future direction. The key is 
to find reliable data that will explain certain 
movements. As a researcher, I find the right 
data and the plus of AI is to find the links 
between these data (patterns) in order 
to be able to explain certain phenomena. 
There is also a large proportion of research 
that will have to focus on uncertainty 
management: this is essential in such 
chaotic environments”.

A subject that makes a 
lot of money
Beyond the technical challenge 
represented by this subject of research, 
difficulties of a different order disrupt 
Thibaut Théate's work: “Financial markets 
make a lot of money. There is a fascination 
for this subject that is very complex, but it 
is difficult to know where the research is 
because a lot of data is not made public”. 
Academic research is not alone in 
investigating the links between AI and 
financial markets: “Large companies hire 
specialists but do not issue the results”, 
he says. He adds: “I consider my research 
from a civil engineer point of view, i.e. from 

a technical point of view. I try to solve the 
problem for what it is, whatever it is. But 
personally, I regret that the ethical aspect is 
sometimes lacking in financial studies. ” 

Within the academic community, the 
subject is also divisive, for other reasons. 
“Each person researches a different family 
of techniques. For example, some people 
think that AI can do nothing for this type of 
problem”, admits the young researcher. 
As things stand, it is the future that will 
tell us who was right.

   Marie François
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 Thibaut Théate, FNRS 
Research Fellow, 
Montefiore Institute, 
ULiège

In the stock market, the 
amount of information 
is huge, making it 
difficult for human 
beings to process it 
efficiently. This is 
where the machine 
comes in handy.

“



One click is enough to realise that camera surveillance has become a gigantic 
business. Each company is trying to offer the most effective system or the 
most attractive quote. So much so that we have become accustomed to the 
massive presence of cameras everywhere around us. This familiarity results 
in us reducing intelligent and autonomous vision systems to this surveillance 
function. However, the prospects for research in the field are quite different... 

Smart cameras are readily 
associated with the functions of 
the surveillance and recognition 

of individuals. Prevention of terrorist 
acts, pursuit of criminals, detection of 
traffic offences are just a few examples 
of the use of increasingly “intelligent” 
systems. Because, simply by capturing 
images, cameras today combine the 
ability to analyse and interpret the 
scenes they observe. FNRS Research 
Director in the at the UCLouvain's 
ICTEAM (Institute of Information and 
Communication Technologies, Electronics 
and Applied Mathematics), Christophe 
De Vleeschouwer is a man of images: 
“We analyse all types of visual content”, he 
explains. “Images obtained by cameras 
during sporting events, for example, but 
also by microscopes in the biological 
sciences or scanners in medicine. ” A way of 
making it clear from the outset that the 
use of cameras in "Big Brother" mode is 
not really his cup of tea. 

Machine learning and 
deep learning
IT systems have long been learning to 
perform tasks based on examples: this 
is known as machine learning. Vision 
has flourished for several decades, 
particularly in the industrial control 
sector. Enabling a camera to identify 
a weld defect, for example, is not 
very difficult: the size of the weld is 
a parameter that is generally easy 
to extract from the image, and a few 

It’s not just 
Big Brother... 
with Christophe De Vleeschouwer 

examples of satisfactory/unsatisfactory 
welds will enable the system to adjust the 
decision threshold to be used to reject 
welds that are too wide or too narrow.

Image analysis has seen a significant 
qualitative leap since 2012. Three years 
earlier, researchers at Princeton and 
Stanford universities had issued a 
challenge to the scientific community. 
“You had to divide the million images in 
the ImageNet database into a thousand 
different classes”, recalls Christophe De 
Vleeschouwer. “So, for example, classify 
all birds together, all cars together, etc. 
Different systems quickly managed to 
achieve this with around 75% success. But 
the methods proposed then levelled off 
until 2012, when a system based on neural 
layer learning caused the score to jump 
to 84%. This spectacular result gave rise 
to unprecedented and massive interest in 
convolutional networks, which organise the 
neurons of each layer spatially: they make 
it possible to analyse the image on the 
basis of local characteristics, constructed 
hierarchically over the layers. Today, deep 
learning (when the concept of depth 
reflects the large number of layers 
in the network) makes it possible to 
achieve a 99.9% success rate in the 
ImageNet challenge and has gradually 
pervaded all segments of computer 
vision: the detection of an object (or 
face for example) and its recognition, 
the unravelling or segmentation of an 
image, the increasing of its definition, its 
compression, etc. 

Many applications of 
intelligent vision have 
a more worthwhile 
societal reach than 
the surveillance of 
individuals. 

“

 
 Christophe 
De Vleeschouwer,  
FNRS Research Director, 
ICTEAM, UCLouvain
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Sport and the 
biomedical sector
The research programmes on which 
Christophe De Vleeschouwer and his 
team are working concern multiple 
and varied applications. In the field 
of sport, in collaboration with Marc 
Van Droogenbroeck of the Montefiore 
Institute (ULiège), the research consists of 
guiding and customising the production 
of visual content during football and 
basketball matches. The researchers 
have taught the system to sort through 
the mass of captured images and decide 
what should be shown to the end user, 
much like a studio director would. But 
it is above all in the biomedical sector 
that the laboratory likes to deploy its 
activities. One of the projects underway 
(with Denis Lafontaine, FNRS Research 
Director at ULB) aims to teach a system 
to characterise nucleoli (components of 
a cell's nucleus) and to detect whether 
they have a satisfactory shape or are 
unstructured, a possible indicator of 
cancer. Another project seeks to detect 
patient falls in hospitals or homes for the 
elderly. Another goal, in collaboration 
with two UCLouvain researchers, Benoit 
Lengelé (tissue anatomy) and Greet 
Kerckhofs (micro-CT imaging): to very 
finely characterise complex tissues 

(including their nerve fibres and blood 
vessels) to ultimately envisage the 3D 
printing of tissues to be grafted onto 
patients.

“In the field of smart cameras, there 
are therefore applications that have a 
far more worthwhile societal impact 
than the surveillance of individuals”, 
concludes Christophe De Vleeschouwer. 
“Unfortunately, the GAFAs (Google, Apple, 
Facebook, Amazon), which are very active 
in the development of these techniques, 
focus on building up databases related 
to surveillance, person detection and 
autonomous driving. It is important to build 
up databases and initiate projects in other 
sectors.” The engineer pointed out the 
important role played by the FNRS, which 
gives young people the opportunity 
to undertake research the purpose of 
which benefits fields other than those 
dominated by these companies.

Fundamental 
research
Despite the impressive performance 
achieved by current intelligent vision 
systems, much remains to be done to 
understand how they work. In practice, 
the ability of the network to learn a task 
largely depends on the way in which 

the prediction problem is posed (which 
variable to predict? via which assembly 
of layers?), and the network parameters 
of which are adjusted to this prediction 
(which cost function? which optimisation 
method?). Today, each new task requires 
not only data collection (often considered 
the AI researcher’s “opium”) but also a 
long trial and error design phase. Meeting 
new needs effectively, by capitalising 
on previous work to limit the amount 
of data required for the new problem, 
requires a better understanding of 
how a network forges its decision. 
A better understanding of the inner 
workings of the network should also 
help predict confidence in a prediction. 
If a bug occurs during the broadcasting 
of a basketball game, it is not serious; 
it can become so in the context of 
controlling a radiotherapy treatment 
or the autonomous driving of a car, for 
example. “We need to increase our ability 
to understand how the system makes its 
decision. Especially as it sometimes only 
takes a minor variation of the image for it to 
make a completely unexpected decision. ”

   Henri Dupuis

We need to increase our ability 
to understand how the system 
makes its decision. Especially as it 
sometimes only takes a
minor variation of the image for it 
to make a completely unexpected 
decision. 

“
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T argeted advertising is a marketing 
technique that consists of 
exploiting information about 

the consumer to present him or her 
with personalised messages that may 
therefore be of greater interest. This 
practice is central to e-marketing. As 
early as 2000, Google offered advertisers 
dedicated spaces in its search engine 
results. In this way, when an Internet 
user performs a search, links to products 
or services are displayed based to the 
keywords entered. 

The methods for tracking the Internet 
user have become much more 
sophisticated since then. Today, there 
are even tools capable of automatically 
generating personalised advertisements 
for the user. These uses raise certain 
societal questions.

1994: The death of 
anonymity
Digital advertising has been growing 
since the 1990s. It is was then limited to 
banners and the sending promotional 

emails. Very quickly, the collection of user 
data became a major issue. Websites 
were given a memory in 1994 through 
the use of computer cookies. Indeed, an 
American programmer had the idea of 
using this technology so that the site 
records the visitor's information (age, 
gender, location, interests, etc.). It quickly 
became a practical solution for saving 
virtual baskets on e-commerce sites and 
presenting products or services tailored 
to the user’s profile.

With these cookies, the very nature 
of browsing was transformed from a 
relatively anonymous activity, our use of 
the Internet is compiled, analysed and, 
ultimately, exploited for commercial 
purposes. This already raised a few 
eyebrows at the time. Today, Internet 
users continue to be suspicious of this 
digital tracking. As evidenced by the 
latest report from the “We Are Social” 
agency and the “Hootsuite” platform, 
indicating that 36% of Belgians would 
use ad-blocking tools. Globally, this figure 
rises to 50%.

The Internet user 
in the sights 
of e-commerce 
with  Ivan Jureta

While the collection of data using 
advertising cookies raises questions about 
privacy, the emergence of intelligent 
technologies capable of automatic, and 
even more effective targeting, raising 
the question of consumers’ freedom 
of choice. “Being bombarded with 
advertisements that are in line with our 
interests and values inevitably affects our 
freedom of choice as consumers on some 
level”, says Ivan Jureta, FNRS Research 
Associate at UNamur and specialist in 
decision-making processes.

The best message, to 
the right audience, at 
the right time
Like many industries, marketing is now 
harnessing innovations in artificial 
intelligence (AI). 

For example, a car brand recently 
commissioned an artificial intelligence 
programme to analyse several years of 
advertising content in the automotive 
industry, in order to learn which 
screenwriting elements were most 
impactful. In this way, the system 
was able to create a coherent TV ad 
to promote a brand model. However, 
progress still needs to be made. 
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Promotional e-mails, inserts in newspapers, radio 
ads, posters, product placements in films and 
series... Advertising is everywhere. It tends to 
capture our attention to encourage us to consume a 
product or service. And advertisers are increasingly 
good at this, in particular through so-called 
targeted advertising, which is based on intelligent 
technologies. 
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At present, AI is mostly used by 
advertisers as a simple analytics 
tool. “There is still a lot of human 
decision-making behind current targeted 
advertising”, says Ivan Jureta. “The content 
is still decided by the advertisers, as is the 
target group. IT systems, however, can 
calculate which type of ad will be most 
effective within the target group. And 
they will be allowed to automatically and 
massively broadcast this message to this 
audience”.

In practical terms, when it comes to 
“intelligent marketing”, “algorithms work 
by constantly collecting demographic or 
behavioural data on each user. They then 
automatically create “groups” of similar 
users and present advertisers with keywords 
to describe these groups”, explains Ivan 
Jureta. “It sounds simple, but the design 
of these systems remains complex for 
engineers: how can this similarity be 
effectively measured? How do you collect 
more behavioural and contextual data and 
do so quickly when you have hundreds 
of millions of active users at any time? ", 
explains the scientist.

On the consumer side, it remains 
difficult to assess the impact that these 
technologies have on decision-making 
autonomy. “You will never know if the 

product was purchased because it is really 
needed, or because the need was amplified 
by personalised advertising”, analyses the 
Research Associate. Theoretically, the 
consumer remains free to respond to 
this need, whether real or not. This is at 
least the case when targeting responsible 
customers who are able to distance 
themselves from these advertising 
messages. “But personalised advertising 
should be regulated when targeting groups 
of children or teenagers. And this should 
be considered even in the case of web 
platforms, such as social networks, which 
are used extensively by young people, but 
also by advertisers. One idea to consider 
would, for example, be to offer a way to 
filter these advertisements according to the 
user's criteria. The value would be to partly 
control these targeting systems”, continues 
the researcher.

The Internet user 
in the sights 
of e-commerce 
with  Ivan Jureta

The responsibility will 
always remain human. 
Let us remember that it 
is society that decided 
to hand over certain 
decisions to machines. 

“

 
 Ivan Jureta, FNRS 
Research Associate, NADI, 
UNamur

Society remains 
responsible for the 
machines
At the same time, it also seems necessary 
to better inform Internet users, young 
or not so young, about how these 
technologies work. Also, the World 
Commission on the Ethics of Scientific 
Knowledge and Technology suggests in a 
study that AI “should be explainable, able 
to provide insight into its functioning”. But 
the majority of intelligent IT systems, such 
as those operated by the e-marketing 
industry, are so-called “black boxes”. In 
other words, their internal mechanism 
is either inaccessible or deliberately 
omitted.

“We have a fundamental research problem 
here and studies are underway to make 
these systems less opaque. Indeed, at 
present, science cannot explain in an 
understandable way how autonomous 
systems make their decisions. ”

However, even if AI eventually becomes 
able to explain its choices, it will not be 
responsible for them. “This responsibility 
is and will always remain human. Let us 
remember that it is society that decided to 
hand over certain decisions to machines”, 
concludes Ivan Jureta.

   Camille Stassart

  Watch the interview of 
Ivan Jureta on
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At a time when everyone 
is complaining about the 
slow pace of justice, the 
idea of replacing some 
judges with machines 
to relieve the courts is 
gaining ground. Will 
the fate of individuals 
appearing before the 
courts improved? 
Meeting with Philippe 
Coppens, FNRS Senior 
Research Associate at 
UCLouvain.
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In Estonia, it is happening! As part 
of a pilot project launched by the 
Estonian Ministry of Economic Affairs 

and Communication, it is now machines 
that settle cases where the amount at 
issue is less than 7,000 euros and that 
are based on clear and precise facts, such 
as speeding, redundancy payments or 
support payments. But a person unhappy 
with a robot judge's decision may ask 
to be heard by a human judge. “In other 
words, points out Philippe Coppens, FNRS 
Senior Research Associate, philosopher of 
law at UCLouvain, the procedural principle 
of the option to appeal the first decision has 
been maintained. ” 

Robots  
in the courts? 
with Philippe Coppens

Selection 
In Belgium, there are still no robot 
judges in the proper sense of the term, 
“i.e. machines that decide a contentious 
case on the basis of an algorithm, and 
therefore a calculation process that applies 
predetermined rules to arrive at a result”, 
explains Philippe Coppens. What does 
exist, however, are software programs 
that make it possible to anticipate judges’ 
decisions using databases designed 
to assist lawyers. “But, as useful as they 
are, these databases are not themselves 
completely neutral, since they are the result 
of a selection from thousands of judgments 
and decisions, and the lawyers who use 
them do not know how this selection was 
made. ” 



One may wonder whether a robot judge 
meets the requirements of impartiality and 
independence of the courts, which are not only 
requirements of Belgian law, but also of the 
European Convention on Human Rights.

“

 
  Philippe Coppens,  
FNRS Senior Research Associate, 
CPDR, UCLouvain 
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Cognitive bias
If a simple database is already biased, 
a robot judge must be even more so, 
since the construction of the machine 
and the selection of its program and 
data results from human work, which is 
itself subject to cognitive bias. “As a result, 
one may wonder whether a robot judge 
meets the requirements of impartiality 
and independence of the courts, which 
are not only requirements of Belgian law, 
but also of the European Convention on 
Human Rights. Although it should not be 
forgotten that decisions of human judges 
are also impaired by cognitive bias, by their 
background, their studies, their religion, and 
even the timing of the decision…”, analyses 
the FNRS Senior Research Associate.

God and the people
For Philippe Coppens, however, the most 
fascinating aspect of these robot judges, 
which are so resolutely progressive, is 
that they are the contemporary instance 
of an aspiration probably as old as 
humanity. “Anything that happens in the 
world is either an event or an action. That 
which is an event is covered by the category 
of causality. If I submit an iron bar to a heat 
source, it expands: there is a causal link. 
That which is an action, on the other hand, 
is covered by the category of freedom. And 
freedom means uncertainty. My theory is 
that, from the beginning, humans have 
sought to mitigate the risks relating to 
uncertainty by reducing free action to an 
event. That is why they have long appealed 
to the gods – or to God – to decide whether 
someone is guilty. This was the purpose 
of the trials by ordeal: trial by fire, trial 
by water, etc. the judgment had authority 
because it was the will of God. During the 
French Revolution, the people took the place 
of God: the judge was the voice of the law, 
and authority came from the will of the 
people. ”

Acceptability
The idea of robot judges stems from the 
same desire to escape uncertainty. “Speed 
cameras on the roads are in fact robot 
judges who rule on speeding. Their decisions 
can be contested, for example if the owner 
can prove that his or her car was stolen, but 
for better or worse we submit to the speed 
camera's artificial intelligence. I therefore 
think that robot judges could be helpful in 
cases in which an algorithm is sufficient – 
and to the extent that their decisions are 
acceptable to the public. Because rational 
acceptance has to be distinguished from 
practical acceptability”, explains Philippe 
Coppens. When it comes to divorce, for 
example, the issue of child custody could 
no doubt be settled by a robot judge, 
based on several hundred thousand 
pieces of data. But what parent would 
agree to submit to the result of an 
algorithm on this issue? 

5 euros
“Similarly, the possibility of the release 
of Dutroux is currently being debated”, 
recalls Philippe Coppens. “For a lawyer, 
it is conceivable and even normal when 
you believe in a system that rehabilitates. 
But, for the general public, it remains 
an abomination. Imagine a robot judge 
being able to decide this issue, with all 
the required conditions – psychiatric 
expertise, housing, work, etc. – being met, 
by calculating the risk of recidivism, which 
is one of the favoured areas for the use of 
algorithms in parole judgements. Even if we 
could prove the rationality of this decision, 
the population would not accept it, because, 
in our societies, what is rational is not 
necessarily acceptable. The same is true in 
the field of economics. The Nobel laureate 
Daniel Kahneman has shown that economic 
actors do not behave entirely rationally. 
If you give your eldest son 40 euros and 
tell him to share with his younger brother 
and he only wants to give 5 euros, the little 
brother will angrily refuse – an irrational 

attitude from an economic point of view, 
since, if he agrees, he will have 5 euros, 
whereas, if he refuses, he will have nothing. 
But what is fair is not algorithmic…” 

Motivation
Furthermore, in complex cases, in 
which an adversarial debate between 
the parties is essential, “it seems to me 
impossible for a robot judge to meet 
the requirements of deliberation and 
justification of its decision in order to justify 
the authority of a judgment. I therefore 
believe that robot judges will develop, but 
in limited areas, because it is not possible 
for them to exchange with the people 
appearing before the court and justify their 
decisions. Because between the data and 
the outcome that follows the application 
of algorithmic rules, no one can determine 
the thought process – insofar as a machine 
can be said to actually think”. Especially 
now, the proportion of the population 
likely to understand how a robot judge 
works is tiny. “It is like computers: everyone 
uses them, but how many of us know how 
they work? It may sound simplistic, but a 
robot is not a human being, and that's what 
scares us. Although in some countries, such 
as Estonia, there is greater acceptability. 
Differences in culture will probably speed up 
or slow down the implementation of robot 
judges”, concludes Philippe Coppens. 

 Marie-Françoise Dispa



Every day that passes seems to bring artificial intelligence closer to the 
performance of the human brain, whether thanks to deep learning or 
nanoneurons. For Flavio Abreu Araujo, FNRS Postdoctoral Researcher at 
UCLouvain, these advances should be welcomed without fear: they may well 
teach us a lot about ourselves. 

It is a matter of decades at most: the 
performance of artificial intelligence 
(AI), according to many researchers, 

will soon surpass human performance. 
Deep learning has already enabled 
machines to perform tasks that were 
until recently thought to be reserved 
for the biological brain, such as image 
recognition or voice recognition. 
Having become capable of learning, 
computers are now achieving feats, like 
the AI developed by Google’s DeepMind 
subsidiary. Not content with beating a 

champion of the ancient game Go for the 
first time in January 2016, its new version, 
called AlphaZero, achieved another feat 
at the end of 2017, with just three days 
of training and no human help. How? 
By playing thousands of games against 
itself until it became almost unbeatable. 
“The machine wins but with moves that 
differ from those of the player: it becomes 
better than the player but without the 
art of the player”, sums up Flavio Abreu 
Araujo, engineer and FNRS Postdoctoral 
Researcher at UCLouvain.

AI and human brain: 
the mirror effect  
with Flavio Abreu Araujo 
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I have no evidence 
against saying that the 

soul is produced by 
neurons and synapses. 

Once this is accepted, 
we could imagine 

post-humans who are 
perhaps different from 

us, if not better. 

“
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Deep learning and 
nanoneurons
Alongside deep learning, another 
promising avenue is currently being 
explored: the development of circuits 
made up of artificial hardware synapses 
and neurons. Rather than improving 
algorithmics, this involves using new 
materials and developing an architecture 
that can mimic how the biological 
brain works. Unlike a computer, our 
brain does indeed have the ability 
to combine calculation and memory 
tasks, with neurons schematically 
acting as calculators and synapses 
as memory. In line with this research 
in neuromorphic calculation, Flavio 
Abreu Araujo participated in the work 
that led to the creation of the first 
nanometric-sized artificial neuron, or 
nanoneuron1. “Researchers have been 
attempting to simulate the behaviour of 
neurons and synapses for a long time”, he 
says. “They first attempted to do it with 
the standard technologies present in our 
computers. However, to create machines 
with sufficient cognitive capacities, a very 
high number of neurons and even more 
synapses are needed. Consequently, each 
of these neurons must also be very small: 
we therefore have to work with nanometric 
objects that have properties similar to 
neurons in the brain, i.e. the ability to 
oscillate at a certain frequency and process 
data in a non-linear manner. ”

Imitate to understand
Despite fantasies to which it gives rise, 
research on AI is rooted first in the desire 
not to overtake but to understand the 
human brain. “Some researchers believe 
that it is necessary to first have a perfect 
understanding of the brain before you can 
imitate it. Others, including myself, believe 
that we can rely on current knowledge 
to develop new brains that, while not 
functioning in quite the same way as 
the human brain, may have cognitive 
abilities that are as good, if not better. This 
reasoning goes back to the invention of the 
wheel: the wheel does not resemble human 
legs and yet we can travel further with 
it. Better still, it is by embarking on a path 
of approximate imitation that we could 
end up unlocking some of the mysteries 
of the human mind, like a distorting 

mirror that highlights revealing details. 
“An in-depth understanding of neurons 
and synapses in the human brain could, in 
particular, help to reduce the risk of certain 
degenerative diseases such as Parkinson’s 
or Alzheimer’s. ”

Should we believe that these “new 
brains” will eventually be capable of 
creativity, feelings and desire? That they 
will have grey areas, dreams, a spiritual 
life? And if so, should we be alarmed or 
delighted? “I think that artificial intelligence 
will outperform humans in many ways”, 
replies Flavio Abreu Araujo. “I would not 
go so far as to say in all ways because I 
would come up against certain religious 
dogma. In any case, I have no evidence 
against saying that the soul is produced 
by neurons and synapses. Once this is 
accepted, we could imagine post-humans 
who are perhaps different from us, if not 
better”. The researcher thus identifies 
himself in the transhumanist ideal, which 
postulates an improvement in the human 
condition by through an increase in 
physical and mental capacities. “Without 
being connected to this movement, I am 
delighted to know that people are thinking 
about this issue and I hope that they will 
be able to secure the different technologies 
that will emanate from artificial intelligence: 
rather than getting caught up in fear and 
denigration, it seems important to me 
to understand and control these major 
advances. This is because any technology 
that can improve the human conditions 
may also harm humans. Nuclear energy is 
the most telling example. ”

A common impetus
For Flavio Abreu Araujo, allowing oneself 
to be won over by fear is all the more 
pointless because our brains have 
already been altered by these different 
waves of technological innovation over 
time. “Today, for example, we have lower 
manual intelligence than in the past, 
but slightly more developed intellectual 
intelligence. Our memory is also worse 
than that of our ancestors because our 
computers retain information for us”. This 
is a metamorphosis that, if one extends 
the reasoning, dates precisely back to the 
invention of the wheel in around 3,500 
BC. It is as if humans had been subjected 
for millennia to an underground force, 
a collective impulse, an “unconscious 
pressure” if one endorses the 
psychoanalytic metaphor, which pushes 
them to develop their abilities, to 
overcome their limitations and to also 

We can rely on current 
knowledge to develop 
new brains that, while 
not functioning in quite 
the same way as the 
human brain, may have 
cognitive abilities that 
are as good, if not better. 
This reasoning goes back 
to the invention of the 
wheel: the wheel does not 
resemble human legs and 
yet we can travel further 
with it.

“

 
 Flavio Abreu Araujo, FNRS 
Postdoctoral Researcher, 
IMCN, UClouvain

remedy their mistakes. “I think the answer 
to the ecological challenge will come from AI, 
which could in particular provide answers 
for energy generation and storage”. Once 
this challenge has been taken up, another 
major one will remain: to avoid the 
burning to which the will subject the 
Earth in 4 billion years. “Perhaps this is 
unconscious pressure: something tells us 
that in the very long term, we will have to 
find a solution. ”

   Julie Luong

1. Jacob Torrejon et al., “Neuromorphic computing 
with nanoscale spintronic oscillators”, doi :10.1038/
nature23011, 2017. 23
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It is said that digital technologies 
are taking over. Whether lauded or 
lamented, this invasion is thought 

to be inevitable. At best, it could solve 
problems relating to disability, disease, 
or addiction, through telemedicine and 
connected objects. At worst, it would 
precipitate our lives into alienation and 
dehumanisation, replacing workers with 
machines and caregivers with robots. 
There is not a state or region that does 
not believe it is necessary today to create 
its own Silicon Valley to compete at its 
level with the GAFA (Google, Amazon, 
Facebook, Apple) god, which is as feared 
as it is revered. In short, there is no future 
other than the technological future. For 
Pierre Delvenne, this teleological vision 
– artificial intelligence (AI) is in line with 
the “course of history” – above all takes 

the place of genuine democratic debate. 
“Media discourse tends to present artificial 
intelligence as an autonomous process, by 
personalising it. But behind it, there are 
human beings, politicians and engineers”, 
comments the researcher. 

Science behind closed 
doors
Technological change, with its 
transformative potential, has always 
involved societal and ethical questions. 
The problem, Pierre Delvenne points out, 
is that we ask ourselves these questions 
too late, long after these innovations 
have been introduced into our lives. “Most 
of the time, the initial discussions remain 
shut within the walls of the labs, confined 

Democracy  
versus technological 
determinism

It is said that artificial intelligence is in line with “course of history.” 
For Pierre Delvenne, FNRS Research Associate in political and social 
sciences at ULiège, however, technological determinism does not 
exist: it is for citizens to decide whether, how and at what price 
they want artificial intelligence. 

with Pierre Delvenne 
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Today’s narratives 
focus in particular on 
the fear that artificial 
intelligence will be 
capable
of thought. Of course, it 
is worth
considering this. But 
the first question to
ask ourselves is: “what 
kind of artificial
intelligence do we 
want? ”

“



to experts who consider that societal 
issues are secondary. However, from the 
development stage, issues of values and 
political preferences are expressed. Every 
project emerges in the head of an individual 
with views of the world”. 

In the 18th and 19th centuries, science 
was much more integrated into 
public debate: demonstrations often 
took place in front of a gathering of 
laypeople, who assumed the role of 
honourable witnesses, vouching for the 
value of the experiment. The Irishman 
Robert Boyle, a physicist and chemist, 
introduced the experimental approach 
in the 17th century. Two centuries 
later, Louis Pasteur devoted himself 
to demonstrations in front of huge 
audiences Louis Pasteur. “Laboratories 
have gradually closed in on themselves, 
comments Pierre Delvenne, in particular 
because of the increased complexity of the 
technologies and the theatre of experiments: 
we are no longer talking about a simple 
microscope, but about infrastructures, 
expensive machines and environments that 
must ensure the non-contamination of living 
cells. This makes developments complex 
and interdisciplinary, requiring different 
forms of knowledge”. But that is not all: 
if laboratories have gradually become 
isolated, it is also due to the growing 
importance of commercial imperatives in 
the production of scientific knowledge. 
“Whether public or private, science is at 
the heart of policy discourse aimed at 
improving growth and competitiveness. 
Legal mechanisms such as patents are 
eminently necessary to generate returns 
on investment, but are also problematic 
because they prevent the circulation of 
certain scientific knowledge”, stresses 
Pierre Delvenne. 

Technology 
Assessment
Some measures, however, could help 
restore dialogue between citizens and the 
world of technological innovation. In this 
respect, since 2008, Pierre Delvenne has 
supported the creation of a Technology 
Assessment (TA) institute in Wallonia. “The 
TA was born in the United States in the 
1970s. Most western European countries 
now have an institute of this type, which has 
a dual mission: to produce knowledge that 
can be used and appropriated by political 
decision-makers and to debate technologies 
by including citizens, stakeholders, 

experts and laypeople in a participative 
approach.” Since January 2016, SPIRAL, 
Pierre Delvenne’s research centre, has 
also become an associate member of 
the European Parliamentary Technology 
Assessment (EPTA) network. “We are 
behind a proposal for a decree aimed at 
creating a ‘Science, Democracy and Society’ 
institute in Wallonia. But it was not able to 
continue its journey in committee during 
the previous legislature because a change 
of majority changed the parliament’s 
agenda”, explains the researcher, who has 
therefore not lost hope of a favourable 
outcome. Another lever would be to 
promote greater interdisciplinarity, 
for example by introducing courses in 
technological sociology and bioethics in 
“hard” science curricula. “It is essential, 
from the outset, to give scientists the tools 
to consider the policy questions raised by 
technological development. Many of them 
now feel helpless in the face of controversy 
and societal resistance, because they 
did not ask themselves these questions 
beforehand. If this were the case, the 
robustness of the innovations would not 
only be technical but societal. ”

Changing the 
narrative
Take the autonomous electric car, the 
introduction of which first raises the 
question of the total carbon footprint. 
“Will the batteries in these cars require 
greater extraction of precious minerals like 
lithium and cadmium? What will be the 
impact on local populations? ”, illustrates 
Pierre Delvenne. More specifically, the 
existence of these vehicles requires 
examination of the choices that govern 
their algorithms: in the inevitable event 
of a collision, will they be programmed 
to save a mother and her child or three 
elderly people instead? These are 
uncomfortable dilemmas that are clearly 
for humans to solve, not machines. “If 
these cars are the target of hacking by 
terrorists, who is responsible? The software 
that drives it? Or the driver who should 
have tried to regain control at a given 
moment?” From genomics to Big Data, 
these questions seem all the more crucial 
when there are cracks in the democratic 
process. “The advent of certain technologies 
is accompanied by autocratic tendencies 
that direct, guide and hinder the freedom 
of individuals, who rate and classify them. 
We can see this with facial recognition 

technologies in China: these technologies 
assume the availability of bodies, but 
bodies are not necessarily available. It is 
necessary to raise the issue of consent, but 
also the of the commercial collection of 
data”. To do this, we first need to change 
the sometimes scary and sometimes 
complacent story we tell ourselves about 
AI. “Today’s narratives focus in particular 
on the fear that artificial intelligence will 
capable of thought. Of course, it is worth 
considering this. But the first question to ask 
is: ‘what kind of artificial intelligence do we 
want?’ “Less exciting, but more urgent… 

 Julie Luong 25
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 Pierre Delvenne, FNRS 
Research Associate, SPIRAL, 
ULiège

The advent of certain 
technologies is 
accompanied by 
autocratic tendencies 
that direct, guide and 
hinder the freedom of 
individuals, who rate 
and classify them. We 
can see this with facial 
recognition technology 
in China. 

“



Any researcher who wishes to 
submit an application to the FNRS 
responds to a specific call for 

projects, which is subject to regulations. 
Each year, following the Commission 
process, the regulations themselves 
are evaluated and amended with a 
view to optimising the instruments. The 
launching of each call therefore requires 
approval of regulation changes by the 
FNRS Board of Directors, adjustment of 
the procedure, adjustment of the forms 
and updating of the submission platform. 

e-space
e-space, which has just replaced 
Semaphore, is the single management 
platform that now enables all funding 
applications to be gathered. By the 
deadline established by the timetables 
for calls, the applicant uploads the 
required documents in the application: 
CV, description of the project, etc. He 

or she chooses his or her Scientific 
Commission as well as “descriptive 
fields”. All this information makes helps 
to refine the selection of experts, to 
facilitate the allocation of applications 
to the rapporteurs of the Commissions 
and to carry out, downstream, important 
analysis and statistical work.  

The composition of the 
Commissions
The closure of the call marks the start of 
an intense period for the FNRS teams, 
which are responsible for verifying the 
eligibility of applications and organising 
their evaluation. This process, since the 
2010 reform, generally takes place in two 
stages: remote evaluations (except for 
instruments at the doctoral level) and the 
transition to the Scientific Commissions.

Each of the 14 Commissions has 15 
scientists (60% of the members are from 

Scholarships, Fellowships, Research Credits, Research Projects, Mobility, Equipment 
Credits, etc. Each year, nearly 4,500 funding requests are managed by the FNRS 
administration, more than 6,000 remote expert reports are produced and nearly 60 
scientific commissions and juries meet1. The procedures applied are known, systematic, 
monitored and evaluated. They correspond to the most demanding international 
standards. From the outside, however, they can still be puzzling. FNRS.news takes stock 
of the stages through which an application for a Scholarship or a Research Fellowship 
passes, and of the sequence of the evaluation process2.
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THE SCIENTIFIC 
COMMISSIONS 
OF THE FNRS
The Scientific Commissions are 
divided into broad scientific 
themes. They are therefore quite 
“generalist”. Each Commission is 
associated with “descriptive fields”, 
which are key words related to the 
scientific discipline. There are 13 
thematic Scientific Commissions 
(four in Life and Health Sciences, 
four in Exact and Natural Sciences, 
five in Human and Social Sciences), 
and a Commission in Sustainable 
Development (FORESIGHT), which is 
transdisciplinary. They are composed 
in such a way as to cover all the topics 
of the applications received. They are 
responsible for the final evaluation 
of the applications submitted and 
the provision to the FNRS Board 
of Directors of the ranking of the 
applications. 1. Only the procedures that are strictly speaking related to the FNRS are dealt with here, 

and not those of its Associated funds.
2. The procedure is the same when applying for a Research Project or an Equipment 
Credit. The evaluation critera,  however, may slighlty vary.

Behind the scenes of the 
Scientific Commissions 
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during each call, around 30% of the 
remote evaluations are carried out by 
experts who have never submitted an 
evaluation to the Fund in the past.

 see FNRS in figures, pp. 40-41. 

Note: the members of the Commissions 
may not remotely evaluate an application 
for the Scientific Committee on which 
they sit – it is important for them to be 
seen by a variety of people.

The search for experts is a long process. 
In order to gather three expert reports, 
it is necessary to have approached six or 
seven experts.

Remote evaluation
Once the experts have been identified 
by the scientific advisers, the “application 
managers” contact the remote evaluators 
and ensure that the 6,500 or so expert 
evaluations produced annually are 
submitted on time. 

The (paid) work of remote experts 
consists of giving a grade, from 
exceptional to unsatisfactory (A+ to C), 
to all the components of the project: the 
candidate's CV, the quality of his or her 

outside the Wallonia-Brussels Federation 
– including the Chairperson – and 40% of 
the members are from the FWB). Their 
terms of office are limited and are subject 
to different renewal rules depending 
on whether they are FWB members or 
non-FWB members. Throughout the 
year, the COMA (Guidance Commission 
made up of professors or researchers 
from the six FWB universities) and the 
FNRS carry out analysis to identify, 
within the Commissions, the areas to be 
covered and propose scientists when a 
member needs to be replaced. These 
reasoned proposals are forwarded to the 
Board of Directors of the FNRS, which 
approves them or requests changes or 
clarifications from the COMA. 

The matching by 
scientific advisers
The first stage of the actual evaluation 
of funding applications is carried out 
remotely by competent experts. The 
identification of these evaluators 
is entrusted, within the FNRS 
administration, to a team of five to eight 
scientific advisers from the world of 
research, each with their own areas of 
expertise. Depending on the calls, each 
scientific adviser manages between 
125 and 150 applications and, for each 
one, undertakes a real hunt to find 
at least three scientifically legitimate 
experts, while avoiding potential 
conflicts of interest: they review the 
scientific literature on the subject, 
examine the recommendations of other 
experts and members of the Scientific 
Commissions, scrutinise the publications 
and collaborations of the applicants, and 
explore the FNRS database of experts 
(which currently has around 12,000 
names and is continually enriched by 
this identification work). During this 
so-called matching stage, they identify the 
most competent international scientists 
and these choices are then validated or 
supplemented by the Chairpersons of 
the Scientific Commissions. In practice, 

APPLICATIONS              SCIENTIFIC                      REMOTE                 REMOTE
                                                    ADVISERS                                  EXPERTS                        EVALUATION  
                                                                                                      REPORTS

CRITERION 1 A+ to C
CRITERION 2 A+ to C
CRITERION 3 A+ to C
(CRITERION 4 A+ to C )

CATEGORIES GRADES

A

A+ exceptional

A excellent

A- very good

B

B+ good

B average

B- poor

C C insufficient

project, its feasibility, its originality and its 
suitability for the research environment. 
The experts are required to provide 
comments, preferably in the language 
chosen by the applicant (in the form of: 
“strengths” / “weaknesses” / “general 
comments”). 

Where possible, applications on similar 
topics can be dealt with by one or more 
experts working together. This enables 
them to have a comparative overview 
in an area, which is appreciated by the 
Scientific Commissions.

Applicants in the Human 
Sciences submit an enormous 
number of applications for 
Scholarships and Fellowships 
call but much less for the Credits 
and Projects call: in these 
research disciplines, the need 
for researchers is often greater 
than that for equipment or 
consumables. 

 MYTH BUSTER 
The identification of experts is 
not automatic. Admittedly, the 
FNRS has a database coupled with 
a “request interface”. However, 
the human intervention of the 
scientific advisers and their 
analysis of the project are crucial 
in identifying the most relevant 
experts.

STEP 1: REMOTE ASSESSMENT

Behind the scenes of the 
Scientific Commissions 
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The preparatory work 
of the Commissions
The preparation of the work of the 
Commissions begins in parallel with 
this remote evaluation work. The FNRS 
produces a proposal for the allocation 
of applications to the various members 
of the Commission, which is submitted 
to the Chairperson for approval. In this 
way, each application is entrusted to 
two scientists to assume the roles of 
rapporteur and co-rapporteur3. Another 
matching process is therefore carried 
out, based on an analysis of member 
profiles (fields of speciality) and once 
again taking into account potential 
conflicts of interest: the reporter and 
the co-rapporteur may not therefore 
be attached to the same university as 
the applicant, they may not have any 
collaboration or co-publication with 
the candidate with the previous three 

3. In the case of doctoral instruments (Research Fellow, 
Medical Doctor Applicant to a MSc and a Ph.D and 
Clinical Master Specialist Applicant to a Ph.D), there is 
no remote evaluation. In the Commission, the application 
is then allocated to two rapporteurs. 

years, or any professional or personal 
ties. It is also important to aim for (if 
not to achieve) the fair distribution of 
applications among the members of 
the Commission, and therefore of the 
workload between each of them. 

The rapporteur and co-rapporteur, like 
the remote experts, carry out a grading 
process (from A+ to C). Via the e-space 
interface developed by the FNRS, they 
have access to the remote evaluations 
in order to carry out, in around three 
weeks, an analysis of the application and 

a critical summary of the evaluations. 
They work independently of each other. 
Before the start of the Commissions, they 
send via e-space their grades and the 
content of their evaluation work to the 
FNRS administration, which generates 
summary tables also called “Commission 
tables”.

In order to prepare for discussions, 
all members also have access to the 
applications that will be dealt with by the 
Commission (except those with which 
they have a conflict of interest).

The 14 Scientific Commissions are 
thematic. Each of them successively 
evaluates applications relating to the 
various funding instruments: Research 
Fellow, Postdoctoral Researcher, 
Research Associate, Research Director, 
Research Credit, Research Project, etc.  

In the Commission, the rapporteur and 
the co-rapporteur for an applications 
open the discussions. They may well 
agree, or disagree, just as the scores 
given by remote experts can be different. 
The discussions there may vary in 
liveliness and length: the members of 
the Commission will take the time to 
go through all the comments of the 
evaluators until they reach a consensus. 
The Commission tries, as far as possible, 
to reach a collegial decision, but when 
disagreement remains, the members 
vote.

SCIENTIFIC                                                                    FINAL                             DECISION OF THE BOARD
COMMISSION       RANKING OF DIRECTORS

FINAL GRADE

1
2
3

In the privacy of the Commissions

STEP 2: EVALUATION IN THE COMMISSION

 RAPPORTEUR 
(CO-RAPPORTEUR 

A+ to C

A+ to C )

  

SCIENTIFIC 
COMMISSION

e-space

PREPARATION OF COMMISSION DISCUSSIONS
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“Commission table” containing 

the scores of four remote experts 
(reviewers) and the rapporteur. This 
is a typical case of a discussion: the 

Chairperson of the Commission 
will point out that, for the same 

dossier, the rapporteur and three 
remote evaluators gave an A 

(excellent) grade for all the criteria, 
while one of the experts gave Bs 

(average). He or she will ask for this 
grading to be further explored. 

 MYTH BUSTER 
Different tables are proposed 
during the Commissions; they 
are decision-making tools. But 

they are never enough to determine the 
final grade (which is therefore not just 
an arithmetic average): the discussions 
are systematic. While the table is a tool 
for collecting grades, it mainly offers an 
overview of project evaluations. 



4. As part of the Credits and Projects call, the Board of Directors meeting is held in December.

The grading and the 
ranking
After discussing a project, the 
Commission agrees on a final grade: 
the Commission Grading. This consensus 
grade is added, in a new table, to the 
average of the grades of the remote 
experts and to the rapporteur’s grade. At 
the end of the session, the Commission 

Fictitious example of a “Commission table” proposed at the end of a session of a Scientific Commission.

uses the grades as the basis for ranking 
the evaluated applications. The analysis 
of the information and the discussions 
continue until a strict order of applicants 
has been established, which the FNRS 
Board of Directors will respect when 
granting funding. 

In the establishment of this ranking, 
the Commission is not subject to any 
requirements regarding the balance 
between nationalities, themes or 
universities. Only scientific excellence 
matters. 

The Board of Directors 
and grants
The rankings established by the various 
Commissions are then forwarded to the 
FNRS Board of Directors. It is not possible 
to fund all applications: their number 
will depend on the budget previously 
allocated by the Board of Directors to 
each instrument. Indeed, each year, the 
Board of Directors sets the funding levels 
based on the resources available and 
therefore the different success rates that 
will be distributed between the Scientific 
Commissions.

Following the June meeting of the 
Board of Directors (call for Scholarships 
and Fellowships)4, funding is officially 
allocated according to the ranking 
established by the Commissions. The 
applicant, who submitted an application 
a few months earlier, receives a letter 
of approval or rejection, as well as 
the evaluations of the remote experts 
(anonymised and not graded) and a 
report drawn up by the Commission (and 
approved by its Chairperson) stating the 
final grade. 

For the 250 or so new doctoral and post-
doctoral researchers funded each year 
by the FNRS in the Wallonia-Brussels 
Federation in the context of the call for 
Scholarships and Fellowships, this is 
the start of a new research experience. 
For the FNRS teams, everything starts 
again: the evaluation of the procedure, 
the adjustment of mechanisms and 
regulations and the launching of a new 
call. 

 Céline Husson
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IN THE CONTEXT OF THE 2019 SCHOLARSHIPS 
AND FELLOWSHIPS CALL 

Since 2010 and the reform of its evaluation procedures, the 
FNRS has developed internationally recognised expertise 
in peer review and evaluation. Thus, the members of the 
Scientific Commissions very frequently emphasise the 
quality and effectiveness of the procedures implemented. 
Among the numerous tools developed is a database of 
experts made up of researchers from all over the world that 
is continually growing. The FNRS places in it the majority of 
the remote evaluators called upon in each call for proposals, 
for the first stage of evaluation. These remote experts, 
who are competent specialists or close to the projects 
being evaluated, provide a grade and comments which are 
then discussed in the second stage of evaluation, by the 
Scientific Commissions.

12,0911 
experts feature in the 
FNRS database

1.775 

26.9% 

30% 
experts carried out 
one or more remote 
evaluations

of these experts were 
women

a turnover of experts is 
ensured. This renewal rate is 
close to 30% for each call for 
proposals 

3.319 
invitations to evaluate a 
proposal were sent
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The FNRS database 
of experts

1. January 2019
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BALANCED DISTRIBUTION OF EXPERTS BY FIELD  
IN THE DATABASE

WORLD MAP OF EXPERTS

30

9.2

2.9

0.88

0.27

0.084

0.026

0.008

TESTIMONIAL 

I am always happy to participate in remote evaluations of the FNRS. I think the pro-
cedure developed is comprehensive. Evaluating one’s peers is one of the missions of a 

researcher. But it is also beneficial for the evaluator: reading the applicants’ projects leads me 
to explore various areas of science, which is intellectually very rewarding. These evaluations 
enable me to be aware of cutting-edge projects, which are sometimes very original and bold, 
and help me to keep an open mind. I also enjoy encountering researchers at different stages of 
their career and evaluating an application for a Research Fellow who, a few years later, applies 
for a permanent position. 

 
 Maria Navajas, Research Director at the National 
Institute for Agronomic Research, France.

31% 
of experts are 
linked to French 
institutions

28%
Life  
and health  
sciences

35%
Exact and 
natural 
sciences

37%
Human 
and social 
sciences

9% 
of experts come 
from institutions 
located in the 
United States
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Afew metres from the Palais Royal, 
the Palace of the Academies is 
home to five of the seven Belgian 

Academies. Of the three French-speaking 
Academies, the oldest, largest and 
best known, which is known as the 
“Thérésienne” and commonly referred 
to as the “Royal Academy”, is the Royal 
Academy of Sciences, Letters and Fine 
Arts of Belgium. This institution, founded 
in 1772 during the reign of Empress 
Marie-Thérèse of Habsburg – hence its 
nickname – brings together, contrary to 
what its name suggests, not three but 
four classes: the Technology and Society 
Class was added to the Classes of Letters, 
Sciences and Arts, 2009. This is evidence 
indeed that this long-standing institution, 
soon to be 250 years old, is keeping up 
with the times. “It is not the Academicians 
of 1772 who make today’s institution”, 
confirms Didier Viviers, its Permanent 
Secretary who, following Hervé Hasquin, 
is working to rejuvenate the managers 
and truly anchor the Academy in its time. 
He then jokingly acknowledges that “when 
you are 250 years old, you have experience”. 

But this “sustainability”, this participation 
in history, adds to the wisdom of these 
institutions. For Jacques De Decker, 
Honorary Permanent Secretary of the 

At first glance, this seems a little confusing. There 
are several Academies in Belgium. There are 
several official ones: three Flemish, one bilingual 
(the Royal Academy for Overseas Sciences) and 
three French-speaking (the Royal Academy of 
Sciences, Letters and Fine Arts of Belgium, the 
Royal Academy of Medicine of Belgium and the 
Royal Academy of French Language and Literature 
of Belgium). 

Academicians can be members of several at the 
same time: the Royal Academy of Sciences, Letters 
and Fine Arts is generalist; its members are of 
course scientists and artists, but also doctors and 
it certainly has scientists and artists, but also 
doctors and male and female writers. The Royal 
Academy of Medicine welcomes doctors, of course, 
but also specialists in the life sciences. The Royal 
Academy of French Language and Literature of 
Belgium brings together writers, to be sure, but 
also language experts and even pure scientists: its 
new Permanent Secretary, Yves Namur, is a doctor 
as well as a poet! To make things clearer, the three 
Permanent Secretaries present their Academies, 
which, a stone's throw from the FNRS, operate in a 
similar spirit to its own. 

The Belgian  
Academy or 
Academies? 
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Academy of French Language and 
Literature of Belgium, the Academies 
are all the more valuable today because 
they are one of the few structures that 
still ensure conservation and tradition. “I 
almost have the impression that we are in 
the vanguard, since this work is unusual in 
today’s society”, smiles the Secretary. “In a 
world focused on utilitarianism, we pursue 
selfless ideals and preserve the memory of 
knowledge in Belgium. ”

417 Academicians 
“We" number no less than 417 
Academicians. The Thérésienne has 200 
of them, divided into four classes, with 
the mission of “supporting science and 
the arts and ensuring that they contribute 
very directly to social and even economic 
progress”, explains Didier Viviers, “an 
essentially English concern even though, 
structurally, the Academy is inspired by 
the French model of Richelieu”. There are 
many members who want to focus as 
much as possible on the diversification of 
scientific (sub-)disciplines. “In the past, a 
geographer was also a mathematician. But 
the spectrum of disciplines has expanded 
enormously since the 18th century”, 
observes Didier Viviers.

The Belgian 
College: the joint 
initiative
It�is�an�offshoot�of�the�three�
French-speaking Academies that 
attempts�to�fulfil�their�main�mis-
sion: to spread knowledge within 
and outside the borders.
The Belgian College organises 
high-level lectures and confer-
ences, focusing on topics that are 
rarely explored and encompassing 
different�disciplines.�In�this�way,�
it aims to make available to all 
citizens knowledge that is generally 
stuck within the boundaries of 
universities, artistic institutions and 
research centres. These sessions are 
held in Brussels but also in Char-
leroi, Liège, Mons, Namur and even 
in Paris and Rome. 
Most conferences have video 
streaming on the website:

www.lacademie.tv

In a world focused on 
utilitarianism, we pursue 
selfless ideals and 
preserve the memory of 
knowledge in Belgium.

“

It was also in the face of the specialisation 
of knowledge that the Royal Academy 
of Medicine was created in 1841: 
rather than adding a class to the very 
“scientific” Thérésienne, King Leopold 
1st founded a specific Academy with a 
very particular DNA: “The art of healing. Its 
primary concern is patient”, emphasises 
Jean-Michel Foidart, its Permanent 
Secretary. “While the Thérésienne is 
dedicated to the development of science, 
the Academy of Medicine works to advance 
public health”. Thus 177 Academicians, 
divided into six sections, try to cover the 
most diverse and specific dimensions of 
medical practice, from the fundamental 
sciences to pharmaceutical sciences, via 
internal medicine, surgery, public health, 
ethics and even veterinary medicine. 

Precursor statuses
In 1920, it was the turn of the French 
Literature to have its own Academy. 
“The Flemish writers, because they claimed 
the right to celebrate literature in their 
language, were the first to have obtained, 
in 1886, an Academy of Flemish Language 
and Literature which was established 
in Ghent”, recalls Jacques De Decker. 
When the Academy of French Language 
and Literature of Belgium was created 
under the impetus of Jules Destrée, it 
immediately distinguished itself from its 
very famous model, the French Academy, 
which was already three hundred years 
old. Firstly, because it has welcomed 
women since its creation. “It’s great”, 
says the Honorary Permanent Secretary, 
who notes that “France is 60 years 
behind us. It was not until 1980, after 345 
years of existence and with the election 
of Marguerite Yourcenar, that the French 
Academy saw a woman enter its premises. 
Should I also point out that the French 
writer had been an Academician with us 
since 1970? ” 

The Academy of French Language 
and Literature of Belgium then stood 
out for its immediate openness to 

French-speaking countries, another 
“highly visionary idea from Jules Destrée” 
according to Jacques De Decker: of the 
forty members, ten are not Belgian but 
come from a country where French is 
spoken, honoured or cultivated (France, 
Switzerland, Romania, Canada, etc.). “The 
French Academy also very recently opened 
its applications to other nationalities; it 
hopes in this way to welcome talent from 
Belgium, such as our Academician Amélie 
Nothomb”. Finally, the “Destréenne” 
has the special feature that it brings 
together, in addition to writers of 
imagination (novelists, short story 
writers, playwrights, poets), philologists, 
i.e. specialists in ancient texts, 
grammarians, linguists and historians 
of literature. There are therefore those 
who use language and those who study 
it, perhaps “because in Belgium, where 
French, Dutch, patois and regional accents 
co-exist, we are born with the awareness 
that the French language is relative. We 
have also produced the best grammarians, 
starting with Grevisse and Goosse”, notes 
Jacques De Decker, thus confirming that 
between the Academies, there is overlap 
– since the philologists are also present 
in the Literature class of the Thérésienne 
– but that these overlaps are as historical 
as they are deliberate and salutary. 33
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A genuine societal 
role 
The Academy of French Language and 
Literature of Belgium is not a literary hub 
dedicated solely to the study, practice 
and promotion of the language. It plays a 
genuine societal role: on its own initiative 
or at the request of the public authorities, 
it gives its opinion on issues within its 
remit. Thus, recently, the Academicians 
were consulted on inclusive writing and 
the feminisation of trade names in official 
texts. 

We Academicians say to 
ourselves: “fortunately, 
there is a forum like ours, 
in which we can debate 
and reflect without this 
obligation of success and 
profit”. 

 
 Jacques De Decker, 
Honorary Permanent 
Secretary of the Royal 
Academy of French 
Language and Literature 
of Belgium. Yves Namur 
succeeded him on 1 
January 2020.

www.arllfb.be

The same goes for the other Academies. 
While it is a question of promoting 
science or public health, in particular 
by organising symposiums, funding 
prizes and publishing large-scale works, 
it is above all a question of practically 
placing this knowledge at the service 
of society by providing, on their 
initiative or on request, expertise in 
the fields that concern them. “The Royal 
Academy of Medicine provides frequent 
recommendations”, confirms Jean-Michel 
Foidart, who offers numerous examples: 
“Recently, we were contacted by the 

representative for the Rights of the Child 
to provide a joint opinion on vegan diets. 
We ourselves drew the attention of Minister 
Maggie De Block to the consequences for 
patients of the closure of around twenty 
nuclear magnetic resonance units. We have 
tempered the authorities’ extremely coercive 
view on animal testing. We have organised 
international symposia on the issues of 
vaccination and the health of migrants, 
with the intention of bringing attention to 
our recommendations at European Union 
level. We are also consulted in the context 
of the amendment of laws by the Federal 
Agency for Nuclear Control or in the context 
of expanding the skills of midwives. And we 
are currently considering how to medically 
regulate the proposed law on extending 
the authorisation period for voluntary 
termination of pregnancy. ”

And the voices of the Academicians do 
resonate: “For the government authorities, 
the expertise of a multidisciplinary, 
pluralist body that is above the chapels is 
valuable”, analyses Didier Viviers, whose 
Academy is currently responding to 
two official requests: a report on the 
return of works of art to their country of 
origin, commissioned by the Wallonia-
Brussels Federation, and a reflection on 
participative democracy requested by the 
Parliament of the same Federation. 

Our missions are extremely 
complementary: while the 
Academy of Medicine promotes 
public health and advances 
in clinical practice, the FNRS 
enables the development of 
fundamental research, the 
research behind all medical 
developments.

“
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Institutions close to 
the FNRS
 “What interests the decision-making bodies 
is the critical spirit and independence of 
our scientists”, comments the Permanent 
Secretary, who is also a member of the 
FNRS Board of Directors, and who, in this 
dual capacity, sees the close proximity 
of the missions of the two institutions: 
“The FNRS funds free research and the 
Academies express and disseminate this 
free research. “We have a common cause”, 
continues Jean-Michel Foidart, also a 
member of the FNRS Board of Directors 
and the Management Committee of 
the FRSM (Fund for Medical Scientific 
Research), who also points out that 
many Academicians are former FNRS 
fellows. “Our missions are extremely 
complementary: while the Academy of 
Medicine promotes public health and 
advances in clinical practice, the FNRS 
enables the development of fundamental 
research, the research behind all medical 
developments”. 

This is less confusing. 

The three Permanent Secretaries 
have solid and diverse academic and 
professional backgrounds. When they 
reflect on their careers, punctuated with 
“turning points” as Jean-Michel Foidart 
would say, they nevertheless easily 
identify the common threads. Jacques 
De Decker describes himself as a man 
of literature, Jean-Michel Foidart as a 
medical practitioner and Didier Viviers as 
a researcher and a professor. They are 

The FNRS funds free 
research and the 
Academies express 
and disseminate 
this free research.

“

Our Walloon and Brussels 
civilisations have lost coal 
and steel. Our future is now 
necessarily linked to our 
brains and the exploitation of 
research. 

What seems fundamental to me 
is the independence that the 
Academy enjoys from politics 
or the rest of the intellectual 
world. At a time when science 
is increasingly under threat, 
this independence must be 
preserved. 

 
  Jean-Michel Foidart, Permanent 
Secretary of the Royal Academy 
of Medicine of Belgium.

 
  Didier Viviers, Permanent 
Secretary of the Royal Academy of 
Sciences, Letters and Fine Arts of 
Belgium.

www.armb.be

www.academieroyale.be

therefore each in their rightful place at 
the head of learned institutions which, 
in addition to having a common vision 
and mission, also have their own specific 
characteristics. 

   Céline Rase

35

 - 
FN

R
S.

N
EW

S 
11

8 
- F

EB
R

U
A

R
Y

 2
02

0


