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DOROTHÉE NORMAND-CYROT
Q. You’re an IEEE Fellow “for 
contributions to digital and dis-
crete-time control systems.” Con-
gratulations!

Dorothée: This award makes me 
very proud to belong to the IEEE Con-
trol Systems Society, and I am grate-
ful to my colleagues and friends who 
supported my nomination.

Q. What motivates your interest in 
discrete-time systems?

Dorothée: My interest in control 
theory is the natural output of many 
circumstances. To better explain such 
a choice, I would like to go back to a 
period with some flashes on my pro-
fessional life. In the year 1971, post 1968 
(we are in Paris!), 17 years old with a 
scientific high school degree, I won-
dered about my scientific future in a 
context where the “Grandes Ecoles”—
jewel of French scientific training—
were still closed to women! Only “ad 
hoc” scientific training was offered to 
women. Passion or rebellion, I elected 

to study pure mathematics in a coedu-
cational university.

My first interest was in algebra: a 
high-level course in category theory, 
encounter with Andrée Bastiani-
 Ehresmann, the priestess of morph-
isms, functors, and cofunctors and of 
doctorate studies in stochastic autom-
ata theory. This was my way to enter 
the world of abstraction, formal anal-
ogies, proving conjectures through 

 combinatoric calculus. Research in 
mathematics became rapidly a self-
 evident choice.

We are now in 1975, the golden 
age of nonlinear systems theory. 
In an apprenticeship with Michel 
Fliess, promotor of formal series in 
control theory, I was faced with the 
equivalence in the generating series 
language between rationality and 
finite-dimensional state-space real-
izations as a nonlinear extension of the 
famous Kalman result. My first work 
was to adapt these formal methods to 
the discrete-time context, a domain 
treated by very few researchers (Son-
tag’s polynomial response maps). 
Sketch of experience, wish of original-
ity, defy, my choice will soon be fixed.

Two years at the Electricité de 
France, the national company man-
aging electrical resources, I dealt with 
power plant modeling for hydrau-
lic, thermal even nuclear plants. This 
period was characterized by a strong 
 engagement involving academics and 
repre sentatives of industry definitively 
and set my research activity in the area 
of nonlinear systems and control theory. 

My thèse d’etat, obtained in 1983, 
enabled me to travel in the rich universe 
of nonlinear control theory. My first 
experience abroad as professore a con-
tratto was at the University of Rome 
“La Sapienza,” where differential 
geometry in control was leveraging; 
it was the beginning of an active col-
laboration with Salvatore Monaco. A 
successful example of a fruitful inter-
disciplinary  connivance:  algebra and 
geometry serve discrete-time systems. 

After around 30 years of activity, 
my interest in discrete-time systems 
is still alive. Nonlinear discrete-time 
theory is a stimulating research area—
several different approaches compete Dorothée Normand-Cyrot in Paris.
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to set the more adequate framework 
to attack its pathologies. To quote 
a few, let us say that discrete-time 
 evolutions are governed by jumps, 
that the composition of functions, a 
nonlinear operation, takes the place of 
derivatives, that nonlinearities in the 
control variable make the design a dif-
ficult task. However, the discrete-time 
domain inherits a  tremendous advan-
tage because of its own incredibly fer-
tile applied field, by which I mean the 
sampled-data domain. Such a cross 
fertilization between  continuous time 
and discrete time through sampled 
data is an inexhaustible source of 
interesting problems. In a permanent 
interplay, consolidated results avail-
able in continuous time are advising 
steps to discrete time, as well 
as difficulties to be faced in 
discrete time that are helpful 
to solve intricate unsolved 
continuous-time problems. 

Q. What problems are you 
focusing on now? What 
problems would you really 
like to solve?

Dorothée: The second part 
of your question is ambitious 
and borders on the philoso-
phy of life! What else than to 
contribute to human society 
 welfare?

I will address a number of 
topics we are working on in 
collaboration with Salvatore and past 
Ph.D. students who are now confirmed 
researchers and always concerned 
with the topic, Jean Pierre Barbot, 
Stefano Di Gennaro, Vincent Fromion, 
Paolo Di Giamberardino, Mohamed 
Djemai, and Claudia Califano.

From 2000, nonlinear discrete-
time or sampled-data systems are 
definitively out of the shade, we can 
even say in fashion, joining trends 
in control. An example is the popu-
lar hybrid domain. What are hybrid 
 systems if not heterogeneous ones 
mixing up continuous-time and dis-
crete-time behaviors with discrete 
events inducing jumps, resets, and 
discontinuities? I believe that our 

work provides tools that should be 
efficient in such a framework.

Another challenge resides in the du-
ality between analytical and numerical 
approaches for control. Sampled-data 
and digital systems are at the heart of 
research, hand in hand with computer 
scientists; faster calculus or functional 
calculus? Deduction from statistics or 
structural analysis? Optimization or 
design with optimality? These ques-
tions appeal to  different perceptions 
that need to be understood before they 
can be solved with mutual respect.

With a little more detail, we are 
working on the following problems: 
nonlinear discrete-time modeling 
revisited through the setup that we 
proposed to represent discrete-time 

or sampled-data dynamics as two 
coupled differential/difference equa-
tions. The difference equation models 
the free evolution as a jump. The differ-
ential equation models the effect over 
the dynamics of control variations. 
The efficiency of such a representa-
tion is shown with reference to various 
analysis and control problems, a direct 
modeling in these terms should renew 
the discrete-time context.

A second topic regards passiv-
ity, Lyapunov-like methods, and 
Hamiltonian structures, in discrete-
time. What does passivity mean in 
discrete-time? What is the discrete-
time or sampled-data equivalent to 
Hamiltonian dynamics? Following 

an approach inherited from Poincaré, 
mathematical structures endorsing 
nice properties as well as the ways 
to find them back are developed to 
serve complexity. Then, in practice, 
approximate solutions are imple-
mented. Finally, let me quote my 
favorite sampled-data or redesign 
control. Our wish should be to change 
the gears, as I said before. I mean to 
take advantage of the methodologies 
and tools developed in discrete time 
or sampled-data domains to face dif-
ficult or even unsolved continuous-
time problems. Examples do exist 
regarding moving through control-
lability directions, evolving over Lie 
groups, motion planning under non-
 holonomic constraints. This is an 

exciting area too. 

Q. Which conferences do 
you normally attend?

Doroth ée :  To at tend 
conferences is essential as it 
gives one the  opportunity 
for exchanges and collab-
orations. I shall say, without 
flattery, that the IEEE CDC is 
my favorite; it is the “Control 
Theory Festival,” an event 
that must be attended, where 
to feel tendencies, to meet 
leaders. Even if I don’t partic-
ipate as often as I would like, 
I enjoy the CDC. I  remember 
my first one in San Diego, 

1981, Athens in 1986, where everyone 
wore the tee shirt “We are in Control,” 
2004 celebrating both the 50th anni-
versary of the IEEE Control Systems 
society and mine (!), the joint venture 
IEEE-CDC-EUCA-ECC in Sevilla 2005 
with my Fellow awardees. Other con-
ferences like the IFAC World Congress 
play a similar role. I am, of course, 
used to participating in the European 
Control Conference, and I enjoy ACC 
because it brings me to the United 
States. A particular mention for the 
CIFA  “Conférence Internationale Fran-
cophone en Automatique,” which I 
helped to launch in 2000, it takes place 
every two years in French (sorry for 
some chauvinism). Medium-sized 

Dorothée Normand-Cyrot of CNRS at the French coast.
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conferences dedicated to specific top-
ics as well as national meetings are 
emulat ing meeting places for fruitful 
exchanges opening the mind. I deplore 
the decline of such opportunities.

Q. Please talk a little about CNRS. 
Dorothée: In France, research 

activity grows up in many different 
organisms such as research institu-
tions, universities, high educational 
schools, and public or private com-
panies. Among other research institu-
tions such as INRIA, INSERM, INRA, 
CNES, and ONERA, dedicated to a 
specific area or some aggregation of 
them, CNRS appears in pole position 
for the plurality of its disciplines. Such 
a richness makes the CNRS a fantastic 
research apparatus to increase knowl-
edge through fundamental research. 
Interactions between people having 
in mind the same goal but in different 
domains is a source of innovation in its 
first theoretical meaning. 

At present, in the new panorama 
dominated by economic rules, re -
search institutions are urged to prove 
their efficiency and demonstrate their 
productivity through visible projects 
and new evaluation procedures. Final-
ized projects with identified objectives 
and profits to industry or economics 
with large partnerships are the most 
favorite ones. Structures and super-
structures networking many different 
contributors to maximize visibility 
are built according to different logics. 
Various new committees are set up to 
perform valuation. All these matters 
develop a sensitive debate between 
politicians, leaders, and the commu-
nity, resulting in bad criticisms mak-
ing every researcher sad. It appears 
that the reason could be some nebulous 
perception of research activity. In this 
context, I am convinced that one could 
take benefit from recalling a perhaps 
romantic way of looking at research. 

Research, fed by the desire 
of understanding, realizes an imma-
terial process of creation. Freedom 
is a basic requirement for it. Too 
many rules  compel the mind and are 
brakes to innovation. That’s why to 

“search” cannot be decreed. That’s 
why research does not develop well 
in a rigid structure and why we must 
have trust in researchers. Abstraction, 
which consists of revealing identical 
structures in many different contexts 
is an extraordinary supply for this pro-
cess of creation; properties that these 
structures endorse reveal new under-
standing. Research is also carried out 
by dream in a quest of harmony. I am 
used to state that after many hours of 
graffiti, when calculus ends with an 
expression embedding properties and 
given characteristics, we recognize a 
true result from its harmony, in terms 
of recursivity, homogeneity, balance . . . 
dream, abstraction, freedom, do not 
have to eclipse perseverance, tenacity, 
we could say fidelity to an idea, to an 
approach, without verging on obses-
sion, always a risk in looking for a proof, 
the settlement of a conjecture. Roughly 
speaking, I should say that research 
borders art in its creative achievement 
and freedom of desire. Even if it is a 
professional activity, it grows up with 
passion. To be convinced about that 
should allow one to better understand 
its requirements and needs to build a 
privileged  environment. 

Coming back to CNRS, I think that 
a public research institution such as 
CNRS should promote knowledge 
and excellence through fundamental 
research regardless of applicable 
impacts. Finalized projects involv-
ing pluridisciplinary partnership 
promote technological innovation 
but do not satisfactorily act for fun-
damental research. Worse, it might 
hide it, being the performances set 
on applicable aspects, being unusual 
the come back to source. As soon 
as applications benefits or possible 
profits are identified within a speci-
fied domain, research merges with 
development and might be confined 

to the sector dedicated to institutions 
or companies.

To fix the ways of fundamen-
tal research diverts from creativity. 
I should recommend to select care-
fully researchers, as CNRS does, and 
to be faithful afterwards. Even more, 
I should recommend allocating regu-
lar funds to support Ph.D. students 
and post-docs to attend conferences 
and further mobility. Looking per-
petually for financial support diverts 
from research activity and, as I said 
before, should lead to mask funda-
mental aspects into more appealing 
headlines in accordance with funding 
agencies dictates. Some down to top 
attitude should be preferable I think.

About valuation, which is heavily 
 present at the CNRS, my impression 
is that there is low coherency between 
objectives, measures, and feedback in 
evaluating procedures. It is clear that 
depending on its goals, fundamen-
tal or applied research productivity 
cannot be examined accordingly to 
the same parameters. The confusion 
in the assignments of research orga-
nizations as well as the super-struc-
tures putting together many  different 
forces in different contexts with differ-
ent constraints and status do not help.

Q. How do you see the future of con-
trol research in Europe in general, and 
the role of CNRS in particular? 

Dorothée: Control research in Europe 
has an enormous potential within 
its variety funded on an ancient and 
strong tradition. I am very much on 
behalf of recognizing and supporting 
national  abilities or experience among 
European nations. I believe that stand-
ardization on behalf of increasing aver-
age level does not promote excellence.

The comments I made regard-
ing fundamental research at large 
within CNRS generalize to national 

Research, fed by the desire of understanding, 
realizes an immaterial process of creation.
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