GUILLAUME MERCERE

Q. How did your education and early
career lead to your initial and continu-
ing interest in the control field?

Guillaume: Roughly speaking, by
chance. I don’t know if you are familiar
with the French system of education. As
usual, it is a bit complicated (typically
French, isn't it?). If you want to become
an engineer in France, the best way
is to do the first two or three years of
higher school preparatory classes (you
mainly learn mathematics, physics, and
the basics of engineering during these
years) and then take national competi-
tive exams to be allowed to enroll in
one of the Grandes Ecoles (highly se-
lective and prestigious institutions for
engineering). That is exactly what I did
in 1998 after high school. In 2001, after
three years of prep school, my goal was
to be enrolled in a Grande Ecole dedi-
cated mainly to fluid dynamics, a topic
Ilearned to appreciate during my final-
year studies of physics.

To be highly enough ranked in these
national competitive exams to be admit-
ted into such a school, I somewhat ne-
glected my initial selection of Grandes
Ecoles. In the end, instead of being en-
rolled in a school teaching fluid dynam-
ics, I was selected to register in a Grande
Ecole (the Ecole Nationale Supérieure
d’'Ingénieurs de Caen) dedicated to elec-
trical engineering and automatic con-
trol (that is, topics where skills in fluid
dynamics are far from essential). Fortu-
nately, thanks to the interesting lectures
delivered by Prof. Mohamed M’Saad
and Prof. Gérard Scorletti, I rapidly
learned that, once you get informative
data sets on the system you want to play
with, you can estimate a reliable model
of the system and then design an effi-
cient controller to do exactly what you
want with the process in a robust way. It
was also a very good way to see that my
studies of linear algebra, numerical op-
timization, and mathematical analysis
during my prep school years were very
useful for understanding and control-
ling the behavior of plants.
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(From left) Guillaume Mercére at the 2017 IEEE Conference on Decision and Control
farewell reception with Thomas Schén (Uppsala University), Adrian Wills (University of
Newcastle), Tom Oomen (Eindhoven University of Technology), Jack Umenberger (Up-
psala University), and Axel Ringh (KTH Royal Institute of Technology).

During the last six months of my
engineering degree, I had the great op-
portunity to complete an internship at
the French Institute of Petroleum. The
main goal of this project was to com-
pare different system identification so-
lutions for the determination of reliable
black-box models of specific gasoline
engines. During this training, in ad-
dition to beginning the study of sub-
space-based identification techniques,
I mainly learned that, when you do
research, the solution is not available
directly at the end of a book or from a
supervisor. You must spend time read-
ing books and articles to select possible
solutions and then test them to ascer-
tain the best combination of mathe-
matical tools available in the literature
to determine the least complex model
satisfying the list of specifications in an
optimal way.

I must confess that this research
experience was a bit scary for me in the
first three months. You must find a so-
lution to a specific problem that you
are probably the first to tackle. This
first unpleasant feeling was fortunately
balanced by the opportunity to have
time to develop an optimal solution.
Indeed, in many cases in industry, you
have a maximum of one or two weeks
to determine something that works.
When you do research, most of time,
you can devote time to finding the best
solution. That is probably the main rea-
son why, after my engineering degree,
I'looked for a Ph.D. grant instead of go-
ing directly into industry.

Interested in experimental teaching
as well, in September 2001, I found a
position at a private engineering school
to fund my Ph.D. research project. More
specifically, the idea was to give 200
hours of lectures per year at this engi-
neering school and then spend the rest
of my time working at the University of
Lille on my research project. This proj-
ect was quite simple on paper. My su-
pervisors wanted to develop a recursive
data-driven modeling algorithm for
multiple-input, multiple-output black-
box model identification involving
mainly least-squares techniques to re-
duce its numerical complexity. Thanks
to my studies of subspace-based tech-
niques during my internship, I directly
focused on this model identification
method class. In 2005, just after obtain-
ing my Ph.D. degree, I began an assis-
tant professor position at the University
of Poitiers. This is the place where I
learned from the beginning that play-
ing with black-box models is not al-
ways the best solution. That is probably
the main reason why I now mainly deal
with gray-box models.

Q. What are some of your research
interests?

Guillaume: The keyword of my
last 15 years of research is data-driven
modeling. Although I am the chair
of the IEEE Technical Committee on
System Identification and Adaptive
Control, I am not fond of the term
“system identification.” When you
talk with people not familiar with
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Guillaume Mercére and his wife Céline on the Great Ocean Road, Victoria, Australia, in

front of one of the 12 Apostles.

automatic control, it is very complicated
for them to determine what system
identification means. For instance,
some of my relatives still think that I
spent my research time labeling pro-
cesses. Anyway, as I said before, my
main research interest is determining
a good model of a plant from available
data sets and prior knowledge. I love
this research topic because 1) it can be
used in many practical fields, and 2) it
is the first step of most of the automat-
ic control solutions. Without a good
model, designing a reliable controller
is far from being easy, isn’t it?

As far as data-driven modeling the-
ory is concerned, thanks mainly to a
fertile and friendly collaboration with
Prof. Marco Lovera from Politecnico
di Milano in the early 2000s, then with
Mihaly Petreczky (who works now
at the Ecole Centrale Lille) in the last
three years, I have worked a lot on LPV
model identification with a specific
attention to what we call the local ap-
proach. Such a class of methods is very
interesting from a practical viewpoint
because it can be viewed as one of the
missing bridges between linear time-
invariant representations and nonlin-
ear and/or time-varying models.

My second theoretical point of in-
terest is the link between black-box
and gray-box data-driven modeling.
It is clear that many algorithms and
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toolboxes are now available to obtain
reliable black-box models of complex
dynamical systems under different
experimental conditions. Getting gray-
box models of such systems can be a
bit more complicated because of the
use nonlinear optimization algorithms
subject to local minima issues. Again,
thanks to a collaboration with Olivier
Prot, associate professor at Limoges
University and specialist of nonsmooth
optimization, I try to find new paths to
transform accurate black-box models
into gray-box linear fractional rep-
resentations thanks to a smart com-
bination of convex optimization and
computer algebra.

My last research interest focuses
on multidimensional systems. First,
I work with Prof. José Ramos from
Nova Southeastern University on nD
Roesser model identification for im-
age processing. I also work with col-
leagues from my university on models
for dynamical systems, the behavior
of which is governed by partial dif-
ferential equations. All these models
are very interesting from a practical
viewpoint because of their wide ap-
plication fields like aeronautics, robot-
ics, heat transfer, or image processing.
They allow me to work more specifi-
cally on very challenging projects like
fluttering detection on Airbus planes,
fouling detection in heat exchangers

for General Electric, or data-driven
modeling of flexible robot arms for re-
mote surgery.

Working on all these interesting
projects would not have been possible
without amazing meetings and sci-
entific collaborations with many re-
searchers like Olivier, José, or Marco.
Meeting and working with researchers
from all over the world is probably the
best part of this job, isn't it? You know
what? All this really makes me realize
that my projects are not only guided by
theory or science but mainly by human
beings. Indeed, my research generally
starts with a friendly encounter with
researchers before leading to a fruit-
ful collaboration. I think that human
relationships are what gives sense to
my job. I also use the opportunity of
this interview to thank all my former
Ph.D. students who worked hard to
help me find very interesting solutions
to challenging data-driven model-
ing problems.

Q. What courses do you teach relat-
ing to control? Do you have a favor-
ite course? How would you describe
your teaching style?

Guillaume: At the bachelor’s level,
twice a year, I teach the basics of signal
processing and then an introduction
to classical control theory. I then have
three main lectures at the master’s
level. The first is dedicated to the prin-
ciples of modern control theory, that
is, the classical time-domain, state-
space, representation-based control
techniques. The second one focuses
on the fundamentals of unconstrained
and constrained numerical optimiza-
tion. I also have a lecture addressing
the problem of linear-quadratic regu-
lator/linear-quadratic Guassian con-
trol of continuous-time linear systems.
Finally, I have a short lecture dealing
with least-squares, curve fitting, and
the basic ideas of machine learning
and then a nice project on system
identification and control with Matlab
involving students from my univer-
sity and the University of Iceland.

Thanks to two main research proj-
ects addressing the problem of fouling



detection in heat exchangers, I have
had the opportunity to visit Iceland
several times over the last ten years.
It is an amazing country inhabited by
fantastic people. That is one of the rea-
sons why I promptly took the oppor-
tunity to work with Prof. Anna-Soffia
Hauksdottir from the University of
Iceland on the idea of asking Icelandic
and French students to work together
(in groups of two or three Icelandic
and French students) on an automatic
control project involving data-driven
modeling and controller design.

Next March will be the second
edition of this project. Until now, ev-
erything is done remotely with Mat-
lab-Simulink and Skype. Our goal
now is to apply for dedicated interna-
tional master’s-level education grants
to buy real systems we could share
between our two universities. We also
aim to travel a bit by obtaining fund-
ing to pay for students’ traveling and
accommodation expenses when Ice-
landic students visit my university
and vice versa. As far as my teaching
style is concerned, I would say that I
am a bit stringent with the students. I
continuously try to push them beyond
their limits, but I still believe that it is
a good way for them to be trained for
their future professional lives.

Q. What are some of the most prom-
ising opportunities you see in the
control field?

Guillaume: As highlighted recently
in the review article “Systems & Control
for the Future of Humanity, Research
Agenda: Current and Future Roles,
Impact, and Grand Challenges” and
published in Annual Review in Control
last April, it is crystal clear for the auto-
matic control community that systems
and control should play a crucial role
in a mid-term and long-term period in
a tremendous number of applications.
The main issue is probably the fact that,
contrary to our community members,
decision makers are not conscious that
systems and control are essential to
yield reliable solutions to critical issues
like global warming, thanks to their rig-
orous mathematical roots as well as par-
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Guillaume Mercére doing overhead squats
during one of his CrossFit workouts.

amount notions like feedback you find
everywhere in nature.

We thus have a promising oppor-
tunity to be among the decision mak-
ers or, at a minimum level, convince
the decision makers that, in addition
to a compulsory behavior change of
the world population, our data-based
and system theory solutions must
be taken into account the paradigm
shift required, for instance, by global
warming. For that, we must take inspi-
ration from our colleagues working on
machine learning and artificial intelli-
gence, who are currently able to impose
their data-based techniques and solu-
tions everywhere technology plays an
essential role. To think that, in a way,
my research field could help change the
world is very exciting and a source of
constant renewable of my interest for it.

Q. What are some of your interests
and activities outside of your profes-
sional career?

Guillaume: CrossFit for sure. I
came across some YouTube videos
five or six years ago showing athletes
like Annie Mist Périsdéttir working
out and doing impressive movements
combining gymnastics, weightlifting,
and track and field. I immediately told
myself that it was exactly what I need-
ed and wanted to do after work. After
learning the basics and some of the
main movements involved in Cross-
Fit, I now train eight times per week,
each weekday at lunch time for a
maximum of one hour to improve my
weightlifting and gymnastic skills,
then three “workouts of the day”
(WODs) per week in the evenings.
I love this sport because you stop
thinking during the 20-30 min. It
involves all of your body skills, it is
not repetitive at all, and each WOD is a
new experience. On each training day,
you learn a new way to use your core
as well as the elasticity of your body
to improve a movement you have al-
ready repeated many times before. On
top of that, I share this passion with
my wife. It is always very exciting to
push ourselves beyond the limits sev-
eral times per week by challenging
and teasing each other. She is a fantas-
tic athlete because she never gives up.
When you find time, try CrossFit. You
won't regret it.

Q. Thank you for your comments.
Guillaume: You are most welcome.
It was a real pleasure.
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