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Project-Team DISCO

Creation of the Project-Team: 2024 June 01

Each year, Inria research teams publish an Activity Report presenting their work and results over the reporting
period. These reports follow a common structure, with some optional sections depending on the specific
team. They typically begin by outlining the overall objectives and research programme, including the main
research themes, goals, and methodological approaches. They also describe the application domains targeted
by the team, highlighting the scientific or societal contexts in which their work is situated. The reports
then present the highlights of the year, covering major scientific achievements, software developments,
or teaching contributions. When relevant, they include sections on software, platforms, and open data,
detailing the tools developed and how they are shared. A substantial part is dedicated to new results, where
scientific contributions are described in detail, often with subsections specifying participants and associated
keywords. Finally, the Activity Report addresses funding, contracts, partnerships, and collaborations at
various levels, from industrial agreements to international cooperations. It also covers dissemination and
teaching activities, such as participation in scientific events, outreach, and supervision. The document
concludes with a presentation of scientific production, including major publications and those produced
during the year.



2 Inria Annual Report 2025

Keywords

Computer sciences and digital sciences

A6.1.1. — Continuous Modeling (PDE, ODE)
A6.1.2. — Stochastic Modeling

A6.1.3. — Discrete Modeling (multi-agent, people centered)
A6.2.1. — Numerical analysis of PDE and ODE
A6.2.6. — Optimization

A6.3.4. — Model reduction

A6.4. — Automatic control

A6.4.1. — Deterministic control

A6.4.2. — Stochastic control

A6.4.3. — Observability and Controlability

A6.4.4. — Stability and Stabilization

A6.4.5. — Control of distributed parameter systems
A6.4.6. — Optimal control

A8.11. — Game Theory

A9.2. — Machine learning

Other research topics and application domains

B1.1.8. — Mathematical biology

B1.1.10. — Systems and synthetic biology
B2.3. — Epidemiology

B2.5. — Handicap and personal assistances
B3.6. — Ecology

B4. — Energy

B5.2.3. — Aviation

B5.10. — Biotechnology

B7.2.1. — Smart vehicles


https://radar.inria.fr/keywords/2025/computing
https://radar.inria.fr/keywords/2025/other

Project DISCO 3

Contents
Project-Team DISCO 1
1 Team members, visitors, external collaborators 5
2 Overall objectives 6
2.1 ODbjJectives . . . . . o o i e e e 6
3 Research program 6
3.1 Stability Analysis and Control of Linear Interconnected Systems . . . . . . ... ... .. 6
3.2 Observation and Control of Nonlinear Interconnected Systems . . . . . .. ... ... .. 7
3.3 Optimal control of mean-field type dynamical systems . . . .. ... ... ... ..... 7
4 Application domains 8
4.1 Analysis and Control of life sciences systems . . . . . . . ... ... ... ........ 8
4.2 Energy SYSEMS . . . . . ... e e e e e e e e e 8
4.2.1 Energy Management . . . . . . . . . . ...ttt e e e e e e e 8
4.2.2 Electrical Machines . . . . . . . .. .. . ... 8
4.3 Mechanical SYSIEMS . . . . v v v vt e e e e e e e e e e e e e e e e e e 8
43.1 Biomechanics . . . . . . . . ... e e 8
4.3.2 Mechanical engineering . . . . . . ... ... oL 9
4.4 Transportation SYSIEMS . . . v v v v v v v e e e e e e e e e e e e e e e e e e e e 9
5 Highlights of the year 9
S Awards ... 9
6 New results 9
6.1 Stability of delay systems with delay-dependent coefficients . . . . . . ... ... ... .. 9
6.2 Partial poles placement and observer design in delay systems . . . . . ... ... ... .. 9
6.3 Robustness filters for the Smith Predictor . . . . . . . .. ... ... .o oL 10
6.4 Stabilization of time-varying delay systems . . . . . .. .. ... ... L. 10
6.5 Interplay between discretization and controllability of linear delay systems: An algebraic
VIBWPOINE . . . o o o e e e e e e e e e e e e e e e e e e e e 10
6.6 Strong stability of linear delay-difference equations . . . . . .. ... ... ... ..... 10
6.7 Delay-difference equations with varying delays . . . . . . . ... ... ... .. ..... 11
6.8 Prescribed exponential stabilization of infinite dimensional systems . . . . . . . . ... .. 11
6.9 Stability and stabilization of partial differential equations . . . . . .. ... ... ... .. 12
6.10 Extremum seeking . . . . . . . ... L. e e 12
6.11 Construction of strict Lyapunov functions . . . . . ... .. ... ... ... ... .. 13
6.12 Local Halanay’s Inequality . . . . . . . . . . . . i i i i e e e e e e 13
6.13 Event-Triggered Control . . . . . . . . . . e 13
6.14 Finite time and fixed time stabilization . . . . . . . ... .. ... ... L. 14
6.15 Lur’e Systems Under Incremental-Like Restrictions . . . . . .. ... ... ... ..... 14
6.16 Iterative methods to solve Linear Programs . . . . . .. ... ... ... ... ...... 14
6.17 Risk-averse optimization . . . . . . . . . .. ... o 15
6.18 Chemical master equUation . . . . . . . . . . v v v vt e e e e e e e e e e e e 15
6.19 Management of fisheries using a mean-field-game approach . . . . . . ... ... ... .. 15
6.20 Prescribed stabilization and autoregressive control in vibration damping . . . . . . . . .. 15
6.21 Control of DC/DC CONVEITEIS . . . . . v v v v v o et e e e e e e e e e e e e e e 16
6.22 A new tool for the simulation of controllers for retarded delay systems . . . ... ... .. 16
7 Bilateral contracts and grants with industry 16
7.1 Bilateral contracts with industry . . . . . . . . ... L 16



Inria Annual Report 2025

8 Partnerships and cooperations 16
8.1 International initiatives . . . . . . . . . . . . . .. e e e e e e e e 16
8.1.1  Participation in other International Programs . . . . . . ... ... ... ..... 16

8.2 International research visitors . . . . . . . . . . . . ... e e e e e 17
8.2.1 Visits of international scientists . . . . . . . . . . .. .. ... 17

8.2.2 Visits to international teams . . . . . . . . ... ... e e e e e 19

8.3 National initiatives . . . . . . . . . . . e e e e e e e e e e e e e e 19

9 Dissemination 20
9.1 Promoting scientific activities . . . . . . . . . .. ... oL 20
9.1.1 Scientific events: organisation . . . . . . . . . . ..o L e e 20

9.1.2 Scientific events: selection . . . . . . . . . .. e e e e 20

9.1.3 Book Series . . . . . . . . e e e e e e e e e e e e e e 20

9.1.4 Journal . . . . . . . . e e e e e e e e e e e 20

9.1.5 Invitedtalks . . . . . . . . . . e e e e e e e 21

9.1.6  Scientific €Xpertise . . . . . . . . ..ot e e e e 23

9.1.7 Research administration . . . . . . . . . . . . . . e 23

9.2 Teaching - Supervision - Juries - Educational and pedagogical outreach . . . .. ... .. 24
9.2.1  Supervision . . . . ... e e e e 24

0.2.2 JULIES . . . . o e e e e e e e e e e e e e e e e e e e e e e 24

9.3 Popularization . . . . . . . ... e e e e e e 25
9.3.1 Participationin Liveevents . . . . . . . . . ... oL 25

10 Scientific production 25
10.1 Publicationsof theyear . . . . . . . . . . . . e 25

10.2 Cited publications . . . . . . . . . v i e e e e e e e e e e e 29



Project DISCO

1 Team members, visitors, external collaborators

Research Scientists

¢ Catherine Bonnet [Team leader, INRIA, Senior Researcher, HDR]
* Joseph Frederic Bonnans [INRIA, Emeritus, HDR]

¢ Ziad Kobeissi [INRIA, ISFP]

¢ Guilherme Mazanti [INRIA, ISFP]

¢ Frederic Mazenc [INRIA, Senior Researcher, HDR]

¢ Silviu-Iulian Niculescu [CNRS, Senior Researcher, HDR]

¢ Laurent Pfeiffer [INRIA, Researcher, HDR]

Faculty Members
¢ Islam Boussaada [IPSA, Professor, HDR]

* Giorgio Valmorbida [CENTRALESUPELEC, Professor, HDR]

Post-Doctoral Fellows
 Jules Berry [CENTRALESUPELEC, Post-Doctoral Fellow, from Nov 2025]

¢ Arthur Bottois [INRIA, Post-Doctoral Fellow]
* Benjamin Paul-Dubois-Taine [INRIA, Post-Doctoral Fellow, from Mar 2025]
¢ Cyprien Tamekue [UPSaclay, until Mar 2025]

* Nicolas Vanspranghe [CENTRALESUPELEC, Post-Doctoral Fellow, from Oct 2025]

PhD Students

¢ Maxime Béchu [Université Paris-Saclay]

* Francois Caffier [[FPEN]

e Anh-Tuan Clabaut [UPSaclay, from Oct 2025]

¢ Duc Duy Do [INRIA]

* Crédo Fanou [CNRS, from Apr 2025]

* Felipe Goncalves Netto [CENTRALESUPELEC]

* Gioia Montana [Universita di Roma (cotutelle), from Aug 2025]
¢ Thibault Moquet [INRIA, from Oct 2025]

* Thibault Moquet [CENTRALESUPELEC, until Sep 2025]
¢ Enrico Sartor [CentraleSupélec]

 Juan Diego Torres Garcia [UPSaclay, until Sep 2025]

¢ Pieter Van Holm [Université Paris-Saclay, from Sep 2025]



6 Inria Annual Report 2025

Administrative Assistants
e Mélanie Da Silva [INRIA, until Oct 2025]

¢ Bamissa Sangare [INRIA, from Nov 2025]

External Collaborators

* Timothee Schmoderer [UNIV ORLEANS]

¢ Ali Zemouche [UL, HDR]

2 Opverall objectives

2.1 Objectives

Control of interacting complex natural or artificial systems guaranteeing performance, safety and low
computational burden is a challenge for the years to come.

Things have drastically changed from a material point of view in the last 15 years in engineering,
biological and medical fields. For instance, in the field of robotics, the time when large robots, evolving
in secure spaces where no human was supposed to be able to enter, could be managed with very basic
control laws is over. Developing control algorithms for robots of smaller size and having to adapt online their
behaviour to the dynamics of the environment is much more difficult.

These topics are clearly the same in fields such as autonomous vehicles, unmanned aerial vehicles, traffic
and energy networks etc. Moreover, in the case where several robots/vehicles/agents are cooperating, the
question of communication is crucial and delays as well as disconnection are major issues in this context.
The size of the network is certainly another key question.

Adopting a model-based approach, the aim of the team is to develop (optimal) control methods for
(possibly large size) interconnected systems with the ultimate goal to produce implementable and low
computational burden solutions (in the modest sense of favoring low complexity controllers from an
implementation point of view).

We contribute to the modeling of chosen applications in Energy, bio-systems, Engineering and medicine.
Partial Differential Equations (PDEs), Ordinary Differential Equations (ODEs) (possibly with delays), models
will be considered in the linear as well as the nonlinear setting. Discretization of PDEs as well as the
modeling of discrete measurements/actuation arising in continuous model systems will give rise to infinite or
finite-dimensional discrete-time models. We also consider general classes of systems which encompass the
framework of our applications such as Fractional Differential or Difference Equations.

Our goal is to analyze these models as much as possible without further simplifications in order
to capture most of the phenomena (and, in particular, time-heterogeneity) and to develop control
algorithms for them. This includes stability analysis, observation, robustness analysis and (optimal)
control.

Note that we also perform some research at the confluence of Control Methods and Machine Learning
(ML), not developing ourselves ML techniques to synthesize controllers from data but rather studying
how System Theory and Optimization Theory can help analyzing closed-loop systems containing Neural
Networks-based controllers.

3 Research program

3.1 Stability Analysis and Control of Linear Interconnected Systems

This first axis is devoted to the study of stability properties of (a small number of) interconnected linear
systems, an area where many fundamental questions are still open. Algebraic tools, time-domain (including
semi-group Theory) and frequency domain (where Hypergeometric functions should play an important role)
techniques are involved to characterize stabilizability and controllability properties as well as asymptotic,
exponential, H,, and L? (in particular L i.e. BIBO)-stability properties.
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For standard or fractional systems with delays, we are particularly interested in questions such as :

¢ The location in the complex plane of the roots of quasi-polynomials of the type po(s) + Z Di (s)e s
i=1
where p; i =0,--- ,n are real polynomials in the complex variable s satisfying deg pg > deg p; and
hi > 0.

* The stability properties of linear delay systems with time-varying delays and/or time varying coefficients
via both time-domain and input-output methods. Robustness issues will be investigated.

« Structural properties of time-delay systems, such as controllability or stabilizability.

* Partial pole placement for delay systems : we aim here at establishing a general approach to control the
decay rate of the solutions via the assignment of the spectral abscissa.

For Systems Modeled by Partial Differential Equations, we want to perform the analysis of :
« Stability properties of propagation phenomena modeled by partial differential equations.

* Partial differential equations with different time scales

* Dynamical systems with Integral delay equations

* Delayed control of systems modeled by PDEs

3.2 Observation and Control of Nonlinear Interconnected Systems

The second axis explores the control and observation (in particular finite-time observation) of various classes
of (a small number of interconnected) nonlinear delay systems. Lyapunov analysis will be a central tool.
Concerning the analysis of nonlinear systems, we will focus on:

» The local analysis of nonlinear systems with delays in particular via the trajectory-based approach.

» The stability analysis and performance assessment of Piecewise Affine systems described by the
equations

x[k+1]
y(x[k])

Fix[k] + Fa¢(y(x[k]))
Fax[k] + Fa¢(y(x[k])) + f5

where the vector-valued function ¢ : R™ — R™ is a vector of ramp functions on each argument.
* Dynamical systems with Neural Networks (NN) in the loop
Concerning observers and estimation of parameters, we wish to develop:

* Finite-time observers and estimation of unknown parameters for classes of systems that encompass
discrete-time systems and systems with unknown parameters in the measurements.

* Advanced estimation and control techniques for traffic networks (new mesoscopic models will be
developed).

3.3 Optimal control of mean-field type dynamical systems

Our research activity in optimal control is motivated by large-scale problems and aims at addressing both
theoretical and numerical aspects. We have a focus on situations involving a large number of interacting
entities: for example, a fleet of electrical vehicles, a cell population in biology, or a large training set in
supervized learning. In such situations, the mean-field approximation consists in considering the probability
distribution of these entities rather than an enumeration of their states. This point of view allows for a simpler
mathematical treatment and numerical resolution.

In the Mean Field Game domain, we want to:
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* Address the case of Agents with constraints and free-final time

» Study a new class of interactions for MFGs, which we called pairwise interactions the cost of each
agent is the sum, with respect to all other agents, of some interaction function of the considered agent
and any other agent.

» Develop variants of the Frank-Wolfe algorithm (whose interest go beyond MFGs) which are capable to
address constrained or non-smooth MFGs.

» Export of our expertise on classical MFG models to more applied problems, in interactions with other
mathematical fields : Management of fisheries, Energy, biology

Concerning the Theoretical analysis of some modern machine-learning methods, we aim to to
continue to exploit their natural connection to Mean Field Models by analyzing:

* Some machine learning methods that explicitly incorporate terms that can be interpreted as mean-field
interactions.

* Deep neural networks that may be viewed as the discretization of ODE’s

* Neural networks that may be viewed as the discretization of PDEs (such as convolutional residual
networks)

» Transformers, seens as a function on the set of probability measures.

4 Application domains

4.1 Analysis and Control of life sciences systems

The team is involved in life sciences applications. The actual two main lines are the analysis of bioreactors
models (microorganisms; bacteria, microalgae, yeast, etc..) and the management of fisheries.

4.2 Energy Systems
4.2.1 Energy Management

The team is interested in Energy management and considers control problems in energy networks.

In the framework of a joint project with EDF, we aim at investigating large-scale and non-convex
optimization problems related to the management of large population of “flexibilities”, which are small-size
storage devices (batteries, thermostatic loads), which can be used to facilitate the energy balance when
sources of renewable energy are introduced into the network.

4.2.2 Electrical Machines

Advanced techniques of nonlinear control are currently studied to account for the input constraints and
embedded in electrical drives of AC motors. These platforms are benchmarks for the nonlinear control design
and analysis techniques developed in by the team members.

4.3 Mechanical systems
4.3.1 Biomechanics

In collaboration with colleagues from BME Budapest and the Robert Merle d’Aubigné Institute, we are
interested in understanding the human balance from mechanical/neural point of views. We mainly seek to
better understand the principle functioning of the flow process generated by our nervous system and its effect
on motor abilities through the experiment of human stance on a rolling board.
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4.3.2 Mechanical engineering

The team is interested in vibration control (in link with the so-called multiplicity-induced-dominancy, MID
and partial pole placement) and in developing advanced delay algorithms for compensating and tracking
periodic signals (related to the repetitive control).

4.4 Transportation Systems

The team is interested in control applications in transportation systems. In particular, the problem of collision
avoidance of autonomous vehicels has been investigated under the framework of Time Varying systems. The
goal is to obtain closed-loop control laws that guarantee the execution of a trajectory under uncertainties such
as road and vehicle conditions.

5 Highlights of the year
5.1 Awards

Silviu-Tulian Niculescu has been elected fellow of IFAC (International Federation of Automatic Control)
to acknowledge his outstanding contributions in the fields of interest of IFAC (namely, for contributions to
the analysis and control of dynamical systems with delays).

6 New results

6.1 Stability of delay systems with delay-dependent coefficients

Participants: Islam Boussaada, Silviu Niculescu, Keqin Gu (1llinois), Jin Chi (TuSimple
Inc.), Quian Ma (Nanjing).

We developed in [13] a method of stability analysis of linear time-delay systems with commensurate delays
and delay-dependent coefficients. The method is based on a D-decomposition formulation that consists of
identifying the critical pairs of delay and frequency, and determining the corresponding crossing directions.
The process of identifying the critical pairs consists of a magnitude condition and a phase condition. The
magnitude condition utilizes the Orlando’s formula, and generates frequency curves within the delay interval
of interest. Such frequency curves correspond to the delay-frequency pairs such that the decomposition
equation has at least one solution on the unit circle. The delay interval of interest is divided into continuous
frequency curve intervals (CFCIs). Under some non-degeneracy assumptions, the number of frequency
curves remains constant within each CFCI, and the associated decomposition equation has one and only one
solution on the unit circle at any point on a frequency curve. By traversing through the frequency curves, all
the crossing points can be identified. The crossing direction is related to the sign of the lowest-order nonzero
derivative of the phase angle with respect to the delay, which is a generalization of the existing literature even
for the case with single delay. This conclusion allows one to determine the crossing direction by examining
the phase angle vs delay diagram.

6.2 Partial poles placement and observer design in delay systems

Participants: Islam Boussaada, Silviu Niculescu, Ahlem Sassi (ESME), Michel Zas-
adzinski (Nancy).

We extended in [37, 45] the use of the pole placement ap- proach in the design of observers for certain
classes of Linear-Time-Invariant (LTI) systems with time delay. Specifically, depending on how the delay
appears in the system dynamics, two classes of dynamic systems are considered: state-delayed systems and
input-delayed systems, respectively. First, we address the problem of designing a full-order Luenberger
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observer for the considered systems using partial placement of the error poles. Namely, we exploit the
multiplicity-induced-dominancy (MID) property of the characteristic root with the maximal admissible
nultiplicity of the characteristic function corresponding to the system’s error. After giving the existing
condition for the proposed observer, we use the same MID property but in the so-called generic case. The
performance and effectiveness of the proposed observers are highlighted through several illustrative examples.

6.3 Robustness filters for the Smith Predictor

Participants: Giorgio Valmorbida, Daniel Amaral, Bismarck Torrico (Universidade
Federal do Ceara), Mattia Mattioni (Universidade Federal do Ceara)

We have studied the discrete-time version of the Smith predictor with the goal of designing a robustness
filter. The goals for robustness are to guarantee disturbance rejection levels in presence of parametric
uncertainties. The proposed methods for filter design guarantee the disturbance minimization.

6.4 Stabilization of time-varying delay systems

Participants: Frédéric Mazenc, Catherine Bonnet.

In the contribution [30], we proposed two control designs of exponentially stabilizing feedbacks for two
families of time-varying continuous-time systems with a pointwise delay in the input. A smallness condition
is imposed on the delay. In contrast to the classical reduction model approach, the results do not necessitate
knowledge of the state transition matrix, which is crucial because, in general, no explicit formula for state
transition matrices can be determined. The price to pay for this is a limitation on the size of the delay.

6.5 Interplay between discretization and controllability of linear delay systems: An
algebraic viewpoint

Participants:  Silviu-Iulian Niculescu, Hugues Mounier (L2S), Florentina Nicolau (EN-
SEA Cergy).

In the paper [21], the authors give an in depth study of linear delay systems controllability preserva-
tion/alteration through discretization. We make use of a module theoretic framework acting as a uni- fying
one for most of the existing delay system controllability notions. We propose a formal generic definition of a
discretization scheme and illustrate through examples that controllability properties may be lost through
discretization. Then, we introduce the notion of preservation (that is, a measure of quantifying the ability of
the discretizer to preserve control- lability properties) and prove that for a given discretizer, we can always
find a delay system for which even the torsion-free controllability (which is the weakest controllability notion)
is not preserved. Finally, we reverse the situation, and show that for any given delay system, preserving
discretizers exist.

6.6 Strong stability of linear delay-difference equations

Participants:  Yacine Chitour (L2S), Felipe Gongalves Netto, Guilherme Mazanti.

Linear delay-difference equations have been previously considered in the literature due to the facts that,
on the one hand, the analysis of some hyperbolic partial differential equations (PDEs) can be reduced to this
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class of systems and, on the other hand, their stability analysis also provides information on more general
time-delay systems of neutral type [62, 64, 60, 61, 59, 53].

An importat observation about neutral time-delay systems and delay-difference equations is that some of
their properties, such as exponential stability, are not robust with respect to arbitrarily small perturbations
on some of the parameters of the system, namely the delays [62, Section 9.6], [68]. This has motivated the
definition of stronger notions of stability, such as strong stability [62]. In the literature, strong stability had
been previously considered only for the case of perturbations of pointwise delays.

In [12, 49], we have first identified a suitable notion of perturbation of the delays that also extends
to distributed delays, extending thus the definition of strong stability to a wider class of delay-difference
equations. We have then proved in [12] that the classical Hale—Silkowski strong stability criterion (see, e.g.,
[55], [62, Chapter 9, Theorem 6.1], [68]) can be extended to this new setting, at least for scalar equations.
In the general setting of systems of equations, many partial results are provided in [49], proving that the
Hale—Silkowski criterion also holds when the definition of strong stability is slightly modified in order to
include a uniform rate of convergence, and up to considering only systems defined by measures with no
singular part.

6.7 Delay-difference equations with varying delays

Participants: Guilherme Mazanti, Jaqueline Godoy Mesquita (UNICAMP, Brazil).

While the stability analysis of delay-differential equations with constant delays has been studied from
several perspectives in the literature [62, 55, 60, 63, 67, 64], many subtleties appear when considering time-
or state-dependent delays, as already pointed out in [54].

The work [52] provides a detailed analysis of the simplest form of a linear delay-difference equation with
a single time-varying delay, namely x(7) = Ax(z — 7(¢)), where x(7) € R is the instantaneous state at time 7,
A is a given d X d matrix with real coeflicients, and 7(+) is a time-varying delay. The main goal of the work
is to study the well-posedness of such a system and to characterize the asymptotic behavior of its solutions.
We provide our investigations for three types of functional spaces: continuous functions, regulated functions,
and LP functions, p € [1, +o0]. We derive sufficient conditions for well-posedness that are, in most cases,
close to being necessary, and our detailed analysis illustrates interesting phenomena specific to time-varying
delays, such as the fact that an equation can be exponentially stable in some L? space but unstable in another
L7 space, g # p. Finally, we provide applications of our results to difference equations with state-dependent
delays for the cases of continuous and regulated function spaces, as well as to transport equations in one
space dimension with time-dependent velocity.

6.8 Prescribed exponential stabilization of infinite dimensional systems

Participants: Islam Boussaada, Guilherme Mazanti, Silviu-Iulian Niculescu,
Timothée Schmoderer, Kais Ammari (Monastir), Fazia Bedouhene (Tizi-
Ouzou), Wim Michiels (Leuven), Cyprien Tamekue (IPSA),
Sami Tliba (UPSaclay), Karim Trabelsi (IPSA).

The recently developed prescribed stabilization paradigm, which has been successfully applied to the control
of certain classes of hyperbolic partial differential equations [3, 2], originates from a spectral technique
known as partial poles placement (PPP). This method was initially introduced in the context of linear
time-invariant functional differential equations; see, for instance, [57]. Unlike standard pole placement for
finite-dimensional systems, which reduces to a classical interpolation problem, PPP is considerably more
subtle [58]. In particular, PPP relies on a remarkable spectral property of delay equations, referred to as
multiplicity-induced-dominancy (MID) and coexistent-real-roots-induced-dominancy (CRRID). In particular,
in the context of the MID propoerty, when the multiplicity of a given spectral value coincides with the degree
of the characteristic quasipolynomial, this property is called generic MID (GMID), in opposition to the
intermediate MID (IMID), which corresponds to a multiplicity strictly smaller than the degree.
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Motivated by recently obtained factorizations of characteristic functions satisfying the GMID property
in terms of Kummer confluent hypergeometric functions, we provided in [8] a new representation of some
Kummer functions with integer coefficients in terms of iterated integrals of an exponential kernel. As a
consequence of the existing links between Kummer, Whittaker, and modified Bessel functions, the latter
classes of special functions also take advantage of such an iterated integral representation. We also express
characteristic functions of the aforementioned classes of time-delay systems in terms of iterated integrals,
and illustrate how such an iterated integral representation allows us to obtain information on the location of
the spectrum of the system, at least in some low-order cases.

Furthermore, it is shown in [19] that the multiple root configuration corresponds not only to rightmost
roots, but also to global minimizers of the spectrum abscissa function. A computational characterization
of minima of the spectral abscissa is made for output feedback, yielding a more complex picture, which
includes configurations with both multiple and simple rightmost roots. In the analysis, the pivotal role of the
invariant zeros is highlighted, which translates into restrictions on the tunable parameters in the closed-loop
quasi-polynomial.

In [10] the IMID property is investigated for spectral values with the lowest overorder intermediate
multiplicity, i.e., a multiplicity larger than the order of the DDE. We highlight the fact that a root of overorder
multiplicity is necessarily a root of a particular polynomial, called the elimination-produced polynomial
(EPP), and we address the MID property using a suitable factorization of the corresponding characteristic
function involving special functions of Kummer type. Additional results and discussion are provided in the
case of the nth order integrator, in particular on the local optimality of a multiple root. The derived results
show how the delay can be further exploited as a control parameter and are applied to some problems of
stabilization of standard benchmarks with prescribed exponential decay. Next, by exploiting the concept of
the EPP in [9], the IMID property is fully characterized thanks to the representation of the corresponding
characteristic function as a linear combinations of Kummer functions.

The MID property is investigated in the multidimensional context in [7, 42], where its validity is
characterized in the planar case, then exploited in the design of a state-feedback achieving a prescribed
exponential stabilization of the solution of planar dynamical systems with input delay.

Finally, in the context of partial differential equations, the prescribed stabilization is applied in [1] in
the stabilization of the wave equation with pointwise delay feedback with the advantage of the assignation
of the closed-loop exponential decay. The methodology involves a four-parameter autoregressive control
structure for which the design strategy is based on multiplicity manifolds. An extension of the MID property
for continuous-time difference equations is obtained.

6.9 Stability and stabilization of partial differential equations

Participants: Islam Boussaada, Guilherme Mazanti, Ismaila Balogoun,
Jean Auriol (L2S).

We establish in [5] a necessary and sufficient stability condition for a class of two coupled first-order linear
hyperbolic partial differential equations. Through a backstepping transform, the problem is reformulated as
a stability problem for an integral difference equation, that is, a difference equation with distributed delay.
Building upon a Stépan—Hassard argument variation theorem originally designed for time-delay systems
of retarded type, we then introduce a theorem that counts the number of unstable roots of our integral
difference equation. This leads to the expected necessary and sufficient stability criterion for the system
of first-order linear hyperbolic partial differential equations. Finally, we validate our theoretical findings
through simulations.

6.10 Extremum seeking

Participants: Frédéric Mazenc, Michael Malisoff (LSU), Emilia Fridman (7el Aviv
Univ).
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In the contribution [17], we developed a novel stability analysis for a bounded-gradient-based extremum
seeking scheme applied to two-variable static quadratic maps in the presence of time-varying additive
measurement uncertainty. Unlike earlier approaches that rely on averaging techniques, our method is based
on a new state transformation combined with a time-varying quadratic Lyapunov function and a comparison
principle. This framework allowed us to derive significantly less conservative bounds on both the dither
frequency and the ultimate bound of the estimation error than those reported in previous contributions. The
effectiveness and reduced conservatism of the proposed approach were numerically validated through a
representative example.

6.11 Construction of strict Lyapunov functions

Participants: Frédéric Mazenc, Mohamed Maghenem (GIPSA-Lab), Anto-
nio Loria (L2S).

We worked on several problems pertaining to the design of strict Lyapunov functions i.e. Lyapunov
functions having a strictly negative-definite derivative along the trajectories of the studied system.

In [18] and [32], we studied the robust stability for a large class of linear time-varying systems under the
assumption that the system possesses some kind of excitation, which is necessary for uniform attractivity
of the origin, but not even boundedness of the solutions is assumed a priori. We obtained strict Lyapunov
functions, constructed based on an initial candidate whose derivative is sign-undefined. The Lyapunov
function that we proposed guarantees input-to-state stability with respect to bounded additive inputs. As
a byproduct of our main results, we provided a Lyapunov function for a class of systems reminiscent of
model-reference adaptive control with non-differentiable regressors.

In [29], we revisited the problem of designing a strict Lyapunov function for systems appearing in
model-reference adaptive control. Most of the results available in the literature are based on the assumption
that the regressor is smooth and its derivative admits a known uniform bound. Our main result consisted
in relaxing this assumption, which is notably useful in tracking control tasks, where it is required to track
arbitrarily rapid reference trajectories. Our main statement was formulated for linear time-varying systems
with regressors of dimension one, but we showed how it applies in the analysis of nonlinear systems, notably
in adaptive control and adaptive observer design.

In, we studied stability and robustness for a large class of linear time-varying systems under a persistency
of excitation assumption, which is necessary for uniform attractivity of the origin. But we did not assume a
priori boundedness of the solutions. We obtained strict Lyapunov functions. We performed our construction
by using an initial candidate Lyapunov function whose derivative is sign-undefined. The Lyapunov function
that we constructed guarantees uniform global asymptotic stability and input-to-state stability with respect to
bounded additive inputs. As a byproduct of our main results, we provide a Lyapunov function for a class of
systems reminiscent of model-reference adaptive control with non-differentiable regressors.

6.12 Local Halanay’s Inequality

Participants: Frédéric Mazenc, Michael Malisoff (LSU).

In the contribition [16], we provided a local version of a stability analysis technique for continuous-time
nonlinear systems that is based on the celebrated Halanay’s inequality. The results we obtained ensure local
asymptotic stability of an equilibrium point. They are applicable to a family of nonlinear systems that contain
state and input delays. We determined input-to-state stability inequalities when the systems contain additive
uncertainty. We combined the results with an observer and a Gramian approach, to solve an output feedback
stabilization problem. Our numerical examples illustrated how our theorems lead to new basin of attraction
estimates.

6.13 Event-Triggered Control
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Participants: Frédéric Mazenc, Michael Malisoft (LSU).

In the contribution, [33], we proved global exponential stability estimates for a class of nonlinear control
systems that contain uncertain time-varying input delays and uncertain state delays. We proved that our new
dynamic event-triggered controls ensured that Zeno’s phenomenon does not occur. We used new synergies of
the estimation tools called ’interval observers’ and the celebrated Halanay’s inequality to prove the main
result. We illustrated our approach in a marine robotic dynamics that contains uncertain nonlinear terms.

6.14 Finite time and fixed time stabilization

Participants: Frédéric Mazenc, Michael Malisoft (LSU).

In the contribution [34], we designed sampled controls to obtained finite-time stabilization properties for
continuous-time time-varying linear systems. Our main results yielded finite-time input-to-state stability,
where the upper bounding supremum of the uncertainty is over a time interval of constant finite length. Our
work included output feedback stabilization and input delays. We used our results to prove novel global
exponential input-to-state estimates for nonlinear systems with state delays, including systems with outputs,
using a stability analysis technique ’trajectory based approach’. We illustrated our work using a pendulum
dynamics with poorly known friction.

In the contribution [35], for discrete-time time-varying linear systems, we constructed sampled-data
control laws which result closed-loop systems for which one can find fixed-time input-to-state stability
estimates. The upper bounds for the norms of the states in the estimates are suprema of the uncertainties
over time intervals of constant finite lengths. We covered output feedback stabilization and input delays.
We combined our results with a trajectory based approach, to prove novel global exponential input-to-state
stability estimates for nonlinear systems with state delays. We illustrated our work using a dynamics
containing an unknown nonlinearity and an unknown state delay.

6.15 Lur’e Systems Under Incremental-Like Restrictions

Participants: Giorgio Valmorbida, Gioia Montana, Andrea Cristofaro (Universita di
Roma, La Sapienza), Mattia Mattioni (Universita di Roma, La Sapienza)

We look for global asymptotic stability certificates for discrete-time systems in [20]. These certificates
are expressed as Lyapunov functions. The main goal is to formulate stability conditions that are exact, namely
do not rely on approximations of terms in the stability conditions. The main target to these stability conditions
is their use on the analysis iterative algorithms. The proposed incremental description of the nonlinearities
allows us to consider systms with continuous but non-differentiable nonlinearities. The framework is suitable
to address multivariate coupled nonlinearities.

6.16 Iterative methods to solve Linear Programs

Participants: Giorgio Valmorbida, Morten Hovd (NTNU).

The paper [26] presents a strategy to solve an implicit equation obtained from the optimality conditions of
linear programs. It consists of an iterative method looking for active sets of constraints where each iteration
needs to perform the update of a matrix inversion where a rank two update is introduced. The method is
applied to Linear Programs stemming from Model Predictive Control which present a particular structure
that is exploited in the algorithm.
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6.17 Risk-averse optimization

Participants: Laurent Pfeiffer, Riccardo Bonalli (L2S), Benoit Bonnet-Weill (L2S).

The preprint [48] establishes a new characterisation of coherent and law-invariant risk measures, with the
help of a generalized optimal transport problem. When the associated transport problem is convex, this allows
us to demonstrate a novel duality formula for risk measures that is of interest in a numerical perspective.

6.18 Chemical master equation

Participants: Laurent Pfeiffer, Guillaume Ballif (Inria Saclay), Jakob Ruess (Inria
Saclay).

The preprint [47] is dedicated to continuous-time Markov chains on N¢, modelling the evolution of
a chemical reaction network (involving d species). We propose a novel bounding technique, involving a
Markov chain on N, which is easier to investigate. This allows us to infer in a convenient fashion fundamental
properties for the original Markov chain, such as the existence of a stationary distribution.

6.19 Management of fisheries using a mean-field-game approach

Participants: Ziad Kobeissi, Idriss Mazari-Fouquer (University Paris Dauphine-PSL),
Domenec Ruiz-Balet (University Paris Dauphine-PSL).

We propose a novel model for managing fisheries, described by a system of three coupled partial
differential equations. The first is a reaction-diffusion equation representing the dynamics of the fish
population, which follows standard approaches in the mathematical literature on spatial ecology. The
other two equations are derived using a mean-field-game (MFG) framework to model a large population
of fishermen, where the number of fishermen is assumed to be large enough to be treated as infinite. Each
fisherman aims to maximize his individual profit, calculated as the revenue from selling fish minus the cost
of moving his boat. Under two different structural assumptions about the nonlinearities in the fish dynamics,
we prove theoretical results illustrating the tragedy of the commons. Specifically, we show that a lack of
coordination among fishermen can significantly harm, or even lead to the extinction of the fish population.
Our findings are supported by several numerical simulations.

In [65] the main focus is on the derivation of analytical results (e.g existence, uniqueness) and of long time
behaviour (here, convergence to the ergodic system) on the mean-field-game system of fishing introduced in
[66]. We develop novel and versatile tools to address this new class of MFG systems, where agent interactions
are indirect and mediated through the solution of a third coupled partial differential equation. The challenging
issue of uniqueness, a well-known difficulty in the mean-field game literature, is partially tackled using an
innovative approach based on spectral methods inspired by shape optimization theory. We establish the
convergence of the time-dependent system to its ergodic counterpart as the time horizon tends to infinity,
both in the first- and second-order cases.

6.20 Prescribed stabilization and autoregressive control in vibration damping

Participants: Islam Boussaada, Silviu Niculescu, Sami Tliba (L2S).

As an application of the partial poles placement in vibration damping, we used in [46] the autoregressive
control which has sufficient parametric degrees of freedom available for the controller’s design. It turns out
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that the use of dynamical parameters corresponds to linear filtered terms in the control law of the original one.
To emphasize the benefits brought by such a controller, the active vibration damping problem is addressed for
a flexible mechanical structure equipped with a collocated pair of piezoelectric sensor and actuator.

6.21 Control of DC/DC converters

Participants: Frédéric Mazenc, Alessio lovine (L2S).

The paper [31] falls within the research area of advanced control of power converters. In it, we proposed a
bounded control strategy for a nonlinear model of a DC/DC boost converter that guarantees both boundedness
of all closed-loop signals and stability of the overall system. We provided explicit guidelines for selecting
the controller parameters. We performed simulations to validate the effectiveness of the proposed control
approach in achieving reliable voltage regulation of the converter.

6.22 A new tool for the simulation of controllers for retarded delay systems

Participants: Catherine Bonnet, Duc Duy Do, Mustafa Oguz Yegin (Bilkent University),
Hitay Ozbay (Bilkent University).

We developed a new software tool for reliable implementation of all stabilizing controllers for general
retarded time delay systems, and the case of systems with one delay in the numerator and one delay in the
denominator was presented in [25]. This work was the continuation of [56]; it demonstrated a Matlab/Simulink
realization and how users interface with it. We also discussed some technical issues in the implementation of
the infinite dimensional parts of the controller blocks.

7 Bilateral contracts and grants with industry

7.1 Bilateral contracts with industry

Participants: Laurent Pfeiffer, Francois Caffier.

The team signed in 2024 a contract with IFPEN in the framework of the Inria-IFPEN contract 20 June 2020.
A PhD is funded for 3 years.

8 Partnerships and cooperations

8.1 International initiatives

8.1.1 Participation in other International Programs
SPECTRE-EDP

Participants: Islam Boussaada, Guilherme Mazanti, Silviu Niculescu.

Title: Prescribed stabilization: Delay effect on partial differential equations
Partner Institution(s): University of Monastir, Tunisia

Date/Duration: 2024-2028

Additionnal info/keywords: CNRS-Africa Joint Research Programme
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8.2 International research visitors
8.2.1 Visits of international scientists

Other international visits to the team

Jaqueline Godoy Mesquita
Status Researcher
Institution of origin: University of Campinas (UNICAMP)
Country: Brazil
Dates: June 30 to July 16, 2025

Context of the visit: Collaboration with Guilherme Mazanti and Felipe Gongalves Netto in the context of
the cotutella PhD of Felipe Gongalves Netto

Mobility program/type of mobility: Research stay

Kais Ammari
Status Full professor
Institution of origin: University of Monastir
Country: Tunisia
Dates: Mars, 2025
Context of the visit: Collaboration with Islam Boussaada in the context of the PhD thesis of Credo Fanou

Mobility program/type of mobility: Research stay

Jonathan Palma Olate
Status Associate Professor
Institution of origin: Universidad de Talca
Country: Chile
Dates: May, 2025

Context of the visit: Collaboration with Giorgio Valmorbida for collaboration on the regulation problem
for saturating systems

Mobility program/type of mobility: Research stay funded by the program SticAmSud.

Erivelton Nepomuceno
Status Associate professor
Institution of origin: University of Maynooth
Country: Ireland
Dates: July, 2025

Context of the visit: Collaboration with Giorgio Valmorbida for collaboration on the project individual
blade pitch control for floating offshore wind turbines

Mobility program/type of mobility: Research stay funded by the PHC Ulysses scheme.
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Pedro Luis Dias Peres
Status Full professor
Institution of origin: UNICAMP
Country: Brazil
Dates: July, 2025
Context of the visit: Collaboration with Giorgio Valmorbida

Mobility program/type of mobility: Research stay funded by brazilian agencies.

Valter Leite
Status Full professor
Institution of origin: CEFET/MG
Country: Brazil
Dates: July, 2025
Context of the visit: Collaboration with Giorgio Valmorbida

Mobility program/type of mobility: Research stay funded by brazilian agencies.

Ariadne Lourdes Justi Bertolin
Status Assistant professor
Institution of origin: University of Bath
Country: United Kingdom
Dates: August/September, 2025

Context of the visit: Collaboration with Giorgio Valmorbida for collaboration on Stability Analysis of
Nonlinear systems

Mobility program/type of mobility: Research stay funded by the French embassy in the UK.

Aditya Mahajan
Status Professor
Institution of origin: McGill University
Country: Canada
Dates: June 2025

Context of the visit: Collaboration with Silviu-Iulian Niculescu for collaboration on Stochastic Approxima-
tions with delayed updates

Mobility program/type of mobility: Research stay funded by CentraleSupélec.
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Matthew Turner
Status Professor
Institution of origin: University of Southampton
Country: United Kingdom
Dates: November, 2025

Context of the visit: Collaboration with Giorgio Valmorbida for collaboration on Anti-Windup compensator
desing for permanent magnet synchronous motors.

Mobility program/type of mobility: Research stay funded by the invited professor scheme of Centrale-
Supélec.

8.2.2 Visits to international teams

Research stays abroad

Guilherme Mazanti
Visited institution: University of Campinas (UNICAMP)
Country: Brazil
Dates: 5 to 9 December 2025
Context of the visit: Collaboration with Jaqueline Godoy Mesquita

Mobility program/type of mobility: Research stay

Islam Boussaada
Visited institution: University of Monastir
Country: Tunisia
Dates: January 10th-March 30, 2025
Context of the visit: Collaboration with Kais Ammari

Mobility program/type of mobility: Research stay

Giorgio Valmorbida
Visited institution: University of Maynooth
Country: Ireland
Dates: 20th-24th July, 2025
Context of the visit: Collaboration with Team of Prof. Nepomuceno.

Mobility program/type of mobility: Collaboration within the PHC Ulysses framework.

8.3 National initiatives

e L. Pfeiffer is involved in the EDF-Inria DEFI on the "management of tomorrow’s electrical systems".
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9 Dissemination

9.1 Promoting scientific activities
9.1.1 Scientific events: organisation

¢ In the context of the project SPECTRE-EDP, Islam Boussaada organized the international conference
Control & Stabilization of PDEs held from 15th to 17th of December 2025 at Monastir.

* Islam Boussaada organized the conference Control Theory & Inverse Problems (CTIP) held from 5th
to 7th of May 2025 at Monastir.
General chair, scientific chair

* The team participated actively in the organization of the Joint IFAC Conference SSSC-TDS-COSY,
which took place at CentraleSupélec between 30 June and 2 July 2025. Islam Boussaada was co-General
chair of the conference, Laurent Pfeiffer was Artistic activity chair, Guilherme Mazanti was Student
activity chair, and Timothée Schmoderer was Registration chair.

Member of the organizing committees

* Guilherme Mazanti was in the organizing team of the “Séminaire d’automatique du plateau de Saclay”,

a series of seminars on automatic control.
9.1.2 Scientific events: selection

Chair of conference program committees

* Islam Boussaada was program co-editor of the 19th IFAC Workshop on Time-Delay Systems.

Member of the conference program committees

¢ Catherine Bonnet, Guilherme Mazanti, Frédéric Mazenc, and Silviu-Iulian Niculescu were members
of the International Program Committee of the 19th IFAC Workshop on Time-Delay Systems.

* Laurent Pfeiffer was member of the International Program Committee of the 2nd IFAC Workshop on
Control of Complex Systems.
Organizing tutorials at international conferencens

e Silviu-Iulian Niculescu co-organized (with A.Mahajan, R. Srikant and M.Vidyasagar) the tutorial
session "Stochastic Approximation and Learning" at the SIAM Conference on Control and Its
Applications (CT2025) held at Montréal, Canada (July 2025).

9.1.3 Book Series

¢ Silviu-Tulian Niculescu is the Founding Editor and the Editor-in-Chief of the Springer Nature Series:
"Advances in Delays and Dynamics" (ADD@S) since its creation in 2012.

9.14 Journal

Member of the editorial boards
* Islam Boussaada: Associate Editor of Systems and Computing (SyCom).
* Islam Boussaada: Associate Editor of European Control Conference, Thessaloniki, Greece (2025).
* Guilherme Mazanti: Associate Editor of Matematica Contemporanea.

¢ Frédéric Mazenc: Editor of Asian Journal of Control.


https://spectre-edp-25.sciencesconf.org/
https://ctip25.sciencesconf.org/
https://sssc-tds-cosy-2025.sciencesconf.org/
https://icode-seminars.github.io/
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» Frédéric Mazenc: Associate Editor of Automatica.

* Frédéric Mazenc: Associate Editor of IEEE Control Systems Letters.

» Frédéric Mazenc: Associate Editor of European Control Conference, Thessaloniki, Greece (2025).
* Silviu-Tulian Niculescu: Associate Editor of IMA Journal of Mathematical Control and Information

* Giorgio Valmorbida: Associate Editor of Automatica.

Reviewer - reviewing activities Members of the team are reviewers for Automatica, IEEE trans. Auto.
Contr., IEEE LCSS, Systems & Control Letters, SIAM Journal on Mathematics of Data Science (SIMODS),
SIAM Journal on Control and Optimization (SICON), Applied Mathematics and Optimization (AMOP) . . ..

9.1.5 Invited talks
* IFAC TDS working group webinar 2025

Speaker: Islam Boussaada

Title: Partial poles placement for infinite-dimensional systems: New perspectives via hypergeometric
functions

December 5, 2025

¢ International conference ICAAM 2025
Sousse, Tunisia
Speaker: Islam Boussaada

Title: Prescribed stabilization: From functional equations to some classes of partial differential
equations

December 28, 2025

¢ International conference RAMAI13
Tamanghasset, Algeria
Speaker: Islam Boussaada

Title: Stabilisation prescrite pour des systeémes de dimension infinie : nouvelles perspectives de
fonctions hypergéométriques

November 26, 2025

¢ International conference ICRAMI
Sousse, Tunisia
Speaker: Islam Boussaada

Title: Prescribed Stabilization for Infinite-Dimensional Systems: New Perspectives via Hypergeometric
Functions

November 23, 2025

* Seminar at the Research Center on Stability, Instability, and Turbulence (SITE)
New York University Abu Dhabi
Speaker: Guilherme Mazanti
Title: First-order optimal-exit mean field games

28 January 2025


https://timedelaysystems.net/webinar.html
https://www.atmai.tn/index.php/evenements/get_detail_evenement/13
https://rama13.univ-tam.dz/
https://icrami.sciencesconf.org/?lang=en
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Parisian seminar of optimization at Institut Henri Poincaré in Paris.

Speaker: Ziad Kobeissi

Title: Temporal Difference Learning with Continuous Time and State in the Stochastic Setting
Paris, 3 March 2025

Seminar of the Mathematical Federation of Centralesupelec
Speaker: Ziad Kobeissi

Title: From Mean field Control to Stackelberg Mean Field Games.
Gif-sur-Yvette, 22 May 2025

Workshop “Mean field games, optimal transport and machine learning” at NYU Paris
Speaker: Ziad Kobeissi
Title: Using Reinforcement Learning to approximate solution of second-order linear PDEs

Paris, 23 June 2025

Joint IFAC Conference: SSSC, TDS, COSY at CentraleSupelec.

Speaker: Ziad Kobeissi

Title: Temporal Difference Learning with Continuous Time and State in the Stochastic Setting
Gif-sur-Yvette, 30 June 2025

Workshop “Optimization, Control, and Aerospace Applications” at Zhejiang University

Speaker: Guilherme Mazanti

Title: A nonsmooth Frank—Wolfe algorithm through a dual cutting-plane approach

Hangzhou, China, 6 March 2025

Seminar on Partial Differential Equations of the School of Mathematical Sciences, University of
Science and Technology of China

Speaker: Guilherme Mazanti

Title: Wave equations with nonsmooth boundary conditions

Hefei, China, 10 March 2025

Seminar at the Department of Control Science and Engineering Harbin Institute of Technology (HIT)
Speaker: Guilherme Mazanti

Title: Stabilization of delay-differential equations using multiple spectral values

Harbin, China, 14 March 2025

Seminar at the School of Electronic Information and Communications (EIC), Huazhong University of
Science and Technology (HUST)

Speaker: Guilherme Mazanti

Title: Duality-based convergence rates for simplicial methods

‘Wuhan, China, 21 March 2025

Seminar “Analysis for PDE’” at the School of Mathematical Sciences, Peking University
Speaker: Guilherme Mazanti
Title: Approximate and exact controllability criteria for linear one-dimensional hyperbolic systems

Beijing, China, 28 March 2025
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9.1.6

9.1.7

L]

L]

Control Theory and Inverse Problems (CTIP 2025)

Speaker: Guilherme Mazanti

Title: Hautus-type controllability criteria for linear one-dimensional hyperbolic systems
Monastir, Tunisia, 7 May 2025

5th Online Seminar on Input-to-State Stability and its Applications

University of Bayreuth, Department of Mathematics, Chair of Applied Mathematics
Speaker: Frédéric Mazenc

Title: A stability analysis technique called trajectory-based approach.

Date: Wednesday, 30 April 2025.

4eme congres de la Société Mathématique de France
Speaker: Laurent Pfeiffer

Title: On Law-Invariant and Coherent Risk Measures
Dijon, 3 June 2025

ENUMATH Conference
Speaker: Laurent Pfeiffer

Title: Conditional gradient method for solving Mean Field Games with partially deterministic Markov
processes

Heidelberg, September 4, 2025

Seminar at Center of Oceanic Energy Research
Speaker: Giorgio Valmorbida

Title: Local Stability Analysis of Piecewise Affine Systems exploiting set-constrained co-positive
matrices

Maynooth, July 24, 2025

Scientific expertise
Catherine Bonnet is a member of the Scientific Council of CentraleSupélec since December 2021.

Catherine Bonnet is a member of the board of directors of the Gaspard Monge Program for Optimization,
Operations Research and their interactions with data sciences (PGMO) since October 2023.

Islam Boussaada is a member of Scientific council of the cooperative research laboratory TESA.

Silviu-Tulian Niculescu was the Chair of the IFAC Manfred Thoma Medal (for the trieunium 2023-2026)
recognizing outstanding contributions of a young researcher and/or engineer under the age of 40 to the
field of systems and control in its widest sense

Research administration
Catherine Bonnet is a member of the Council of L2S.
Catherine Bonnet is co-President of the Parity Committee at Inria since January 2022.

Catherine Bonnet is the Parity Referent at L2S for CNRS since its creation in November 2020.

Catherine Bonnet is a member of the Coordination committee of the Mentoring Program of Inria
Saclay Center.

Laurent Pfeiffer is the representative of the “control" axis at the board of the “Fédération de
Mathématiques de CentraleSupélec", since 2023.
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9.2
9.2.1

9.2.2

Laurent Pfeiffer is the scientific representative of CentraleSupélec at EDMH (Ecole Doctorale de
Mathématiques Hadamard), since 2025.

Giorgio Valmorbida is a member of the Council of L2S.

Teaching - Supervision - Juries - Educational and pedagogical outreach
Supervision
Catherine Bonnet supervises the PhD thesis of Duc Duy Do 2024-2027.

Catherine Bonnet, Guilherme Mazanti and Frédéric Mazenc supervise the postdoc of Nicolas
Vanspranghe 2025-2026.

Islam Boussaada and Guilherme Mazanti supervise the PhD thesis Anh-Tuan Clabaut 2025-2028.
Islam Boussaada supervises the PhD thesis of Crédo Fanou 2024-2027.

Islam Boussaada supervises the PhD thesis of Amira Remadna 2021-2026.

Islam Boussaada supervises the postdoc of Tamas Balogh 2025-2026.

Laurent Pfeiffer supervises the PhD thesis of Francois Caffier jointly with Paul Malisani (IFPEN),
2024-20217.

Laurent Pfeiffer supervises the PhD thesis of Enrico Sartor jointly with Riccardo Bonalli (L2S),
2025-2028.

Laurent Pfeiffer supervises the postdoc of Arthur Bottois, 2023-2026.

Laurent Pfeiffer supervises the postdoc of Benjamin Dubois-Taine, jointly with Francis Bach (Inria
Paris), Nadia Oudjane (EDF R&D), and Adrien Séguret (EDF R&D), 2025-2026.

Laurent Pfeiffer supervises the postdoc of Jules Berry, jointly with Riccardo Bonalli (L2S), 2025-2026.

Giorgio Valmorbida supervises the PhD thesis of Maxime Bechu jointly with Pedro Rodriguez Ayerbe
(CentraleSupélec), 2024-2027.

Giorgio Valmorbida supervises the PhD thesis of Pieter Van Holm jointly with Sorin Olaru (Centrale-
Supélec), 2025-2028.

Giorgio Valmorbida supervises the PhD thesis of Gioia Montana jointly with Mattia Mattioni and
Andrea Cristofaro (Universita di Roma La Sapienza), 2024-2027.

Juries

Catherine Bonnet was a member of the IFAC Award selection committee ‘Delay Systems Life Time
Achievement Award’, June 2025.

Catherine Bonnet is a member of the Gaspard Monge Program for Optimization, Operations Research
and their interactions with data sciences (PGMO) PhD award July 2025.

Catherine Bonnet was a member of the 2025 CRCN-ISFP recruiting committee of Inria Grenoble.

Catherine Bonnet participated in the individual doctoral progress review for the academic year
concerning the PhD thesis of Pauline Mazel, under the supervision of Frédéric Grognard and Walid
Djema, Université Cote d’Azur. May 2025.

Title : Modélisation, analyse et contrle des dynamiques de populations cellulaires cancéreuses

Catherine Bonnet was a member of the the PhD committee of Echrak Chnib, université de Lorraine
and Universita di Genova, 24 mars 2025.

Title : Study and development of an adaptive Vertical Farm.
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9.3

Catherine Bonnet was a member of the the PhD committee of Can Yuksel, Czech technical university
in Prague and université Paris-Saclay, 8 avril 2025.

Title : Simultaneous Time-Delay compensator and Periodic Control.

Catherine Bonnet was a member of the PhD committee of Min Li, Centrale Lille, 30 octobre 2025.
Title : commande et estimation de systemes multi-agents basés sur I’homogénéité.

Islam Boussaada was a reviewer of the PhD thesis of Marwa Boudana, under the supervision of Jean
Jacques Loiseau. December 2025.

Title : Contribution a I’analyse, I’identification et la commande des systemes linéaires d’ordre
fractionnaire a retard.

Guilherme Mazanti and Laurent Pfeiffer supervised the PhD thesis of Thibault Moquet, defended on
December 1, 2025.

Title: Frank-Wolfe algorithms and duality in non-smooth convex optimization with applications to

mean-field control.

Frédéric Mazenc participated in the individual doctoral progress review for the academic year
concerning the PhD thesis of Reynaud Olayo, under the supervision of Ahmad Hably (Gipsa-Lab) and
Mohamed Maghenem (Gipsa-Lab). May 2025.

Titile : Analysis and design for safety in scenarios of delayed, constrained, and interactive dynamics.

Laurent Pfeiffer participated in the individual doctoral progress committee of Joseph Gabet (L2S,
CentraleSupélec), En Lai (UMA, Ensta-Paris), Maxime Latypov (MICS, CentraleSupélec), Mathurin
Videau (LISN, Orsay Faculty of Sciences), and Weihao Weng (L2S, CentraleSupélec).

Giorgio Valmorbida was a member of the 2025 recruiting committee of a Professor position at LAGEPP,
Université de Lyon.

Giorgio Valmorbida was a member of Jury and Reviewer of the PhD committee of Hiba Houmsi, INSA
Lyon , 14 November 2025.

Giorgio Valmorbida was a member of Jury and Reviewer of the PhD committee of Aurelien Pierron,
Université de Lorraine, 8 July 2025.

Popularization

9.3.1 Participation in Live events

Catherine Bonnet gave a 1,5h talk to a group of middle-school students hosted at Inria Saclay Center, 25 June

2025.

10

Scientific production

10.1 Publications of the year

International journals

(1]

K. Ammari, I. Boussaada, S.-I. Niculescu and S. Tliba. ‘Midpoint prescribed stabilization of the wave
equation via autoregressive control’. In: International Journal of Control (6th Aug. 2025), pp. 1-24.
por: 10.1080/00207179.2025.2542970. urL: https://hal.science/hal-04547008 (cit. on
p. 12).

K. Ammari, I. Boussaada, S.-I. Niculescu and S. Tliba. ‘Multiplicity manifolds as an opening to
prescribe exponential decay : auto-regressive boundary feedback in wave equation stabilization’. In:
Acta Applicandae Mathematicae 201.1 (3rd Jan. 2026), p. 3. por: 10.1007/s10440-025-00761-7.
URL: https://hal.science/hal-04094238 (cit.onp. 11).
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(3]

(4]

(5]

[6]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

K. Ammari, I. Boussaada, S.-1. Niculescu and S. Tliba. ‘Prescribing the best decay rate of the wave
equation using internal delayed feedback damping’. In: Communications in Analysis and Mechanics
18.1 (3rd Jan. 2026), pp. 1-36. por: 10.3934/cam.2026001. urL: https://centralesupelec.h
al.science/hal-05352821 (cit. on p. 11).

M. Bajodek, H. Lhachemi and G. Valmorbida. ‘Design of low-dimensional controllers for high-
dimensional systems’. In: Systems and Control Letters 198 (21st Feb. 2025), p. 106049. por: 10.1016
/j.sysconle.2025.106049. urL: https://centralesupelec.hal.science/hal-04248781.

I. Balogoun, J. Auriol, I. Boussaada and G. Mazanti. ‘A novel necessary and sufficient condition for
the stability of 2 x 2 first-order linear hyperbolic systems’. In: Systems and Control Letters 199 (2025),
p. 106066. por: 10.1016/j.sysconle.2025.106066. urL: https://hal.science/hal-04846
359 (cit. on p. 12).

J. F. Bonnans, G. Bonnet and J.-M. Mirebeau. ‘Monotone discretization of anisotropic differential
operators using Voronoi’s first reduction’. In: Constructive Approximation 61 (Apr. 2025), pp. 285-345.
por: 10.1007/s00365-023-09672-y. urRL: https://hal.science/hal-03855267.

I. Boussaada, F. Bedouhene and S.-I. Niculescu. ‘Towards a Partial Pole Placement for Systems of
Differential Equations With Commensurate Delays: The Planar System Case’. In: IEEE Control
Systems Letters (2025), pp. 1-1. por: 10.1109/LCSYS.2025.3577641. urL: https://centrales
upelec.hal.science/hal-05113252 (cit. on p. 12).

I. Boussaada, G. Mazanti and S.-I. Niculescu. ‘Iterated Integral Representation of the Characteristic
Function of Time-Delay Systems with Spectral Values of Maximal Multiplicity’. In: IEEE Control
Systems Letters 9 (2025), pp. 757-762. urL: https://hal.science/hal-04420553 (cit. on p. 12).

I. Boussaada, G. Mazanti and S.-I. Niculescu. ‘Over-order multiplicities and their application in
controlling delay dynamics. On zeros’ distribution of linear combinations of Kummer hypergeometric
functions’. In: ESAIM: Control, Optimisation and Calculus of Variations 31 (Dec. 2025), Article n®
96. por: 10.1051/cocv/2024055. URL: https://hal.science/hal-04266392 (cit. on p. 12).

I. Boussaada, G. Mazanti, S.-I. Niculescu and W. Michiels. ‘Decay Rate Assignment through Multiple
Spectral Values in Delay Systems’. In: IEEE Transactions on Automatic Control 70.2 (Feb. 2025),
pp- 830-844. por: 10.1109/TAC.2024.3447117. urL: https://hal.science/hal-04266228
(cit. on p. 12).

I. Boussaada, C. Stoica, S. Santini and J. Maestre. ‘Proceedings 2nd IFAC Workshop on Control of
Complex Systems COSY 2025. Foreword’. In: IFAC-PapersOnLine 59.11 (2025). Ed. by J.-J. Loiseau
and F. Stoican, pp. i—vii. por: 10.1016/S2405-8963(25)01329-1. urL: https://hal.science
/hal-05344273.

F. Gongalves Netto, Y. Chitour and G. Mazanti. ‘Strong stability of linear delay-difference equations’.
In: IEEE Control Systems Letters (2025). urL: https://hal.science/hal-05099539. In press
(cit. on p. 11).

C. Jin, K. Gu, Q. Ma, S.-I. Niculescu and I. Boussaada. ‘Stability analysis of systems with delay-
dependent coefficients and commensurate delays’. In: Mathematics of Control, Signals, and Systems
37.1 (31st Aug. 2025), pp. 167-203. por: 10.1007/s00498-024-00399-0. urL: https://centra
lesupelec.hal.science/hal-04710700 (cit. on p. 9).

N. H. Lila Amal, C. Arthur, T. Anastasia, B. Maél, S. Diop, I. Boussaada and T. B. ‘Is Anaerobic
Digestion Energy Viable?’ In: Austin Journal of Biotechnology & Bioengineering (3rd Feb. 2025).
URL: https://hal.science/hal-05407230.

K. Liu and L. Pfeiffer. ‘A mesh-independent method for second-order potential mean field games’. In:
IMA Journal of Numerical Analysis 45.2 (3rd Mar. 2025), pp. 1226-1266. por: 10.1093/imanum/dr
ae061. urL: https://inria.hal.science/hal-04269396.

M. Malisoff and F. Mazenc. ‘Local Halanay’s Inequality with Application to Feedback Stabilization *’.
In: Mathematical Control and Related Fields 15.2 (2025), pp. 570-589. por: 10.3934/mcrf.2024026.
URL: https://inria.hal.science/hal-04621069 (cit. on p. 13).
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[17]

(18]

[19]

(20]

(21]

[22]

(23]

F. Mazenc, M. Malisoff and E. Fridman. ‘Bounded Extremum Seeking for Static Quadratic Maps
using Nonlinear Transformation and Lyapunov Method’. In: IEEE Transactions on Automatic Control
70.5 (2025), p. 8. por: 10.1109/TAC.2024.3504356. UrRL: https://inria.hal.science/hal-
05239785 (cit. on p. 13).

F. Mazenc, M. Maghenem and A. Loria. ‘A Strict ISS-Lyapunov Function for LTV Systems With
Non-Time-Differentiable Dynamics’. In: IEEE Control Systems Letters 9 (2025), pp. 1081-1086. por:
10.1109/LCSYS.2025.3578487. urL: https://hal.science/hal-05122168 (cit. on p. 13).

W. Michiels, S.-I. Niculescu, 1. Boussaada and G. Mazanti. ‘On the relations between stability
optimization of linear time-delay systems and multiple rightmost characteristic roots’. In: Mathematics
of Control, Signals, and Systems 37 (2025), pp. 143-166. por: 10.1007/s00498-024-00398-1.
URL: https://centralesupelec.hal.science/hal-04710724 (cit. on p. 12).

G. Montana, A. Cristofaro, M. Mattioni and G. Valmorbida. ‘Global Asymptotic Stability Certificates
for Discrete-Time Lur’e Systems Under Incremental-Like Restrictions’. In: IEEE Control Systems
Letters 9 (2025), pp. 2621-2626. por: 10.1109/LCSYS.2025.3637172. urL: https://hal.scien
ce/hal-05488158 (cit. on p. 14).

F. Nicolau, H. Mounier and S.-I. Niculescu. ‘Interplay between discretization and controllability of
linear delay systems: an algebraic viewpoint’. In: Linear Algebra and its Applications 713 (Mar. 2025),
pp- 18-73. por: 10.1016/j.1aa.2025.02.025. urL: https://hal.science/hal-04976874
(cit. on p. 10).

C. Tamekue, I. Boussaada and K. L. Trabelsi. ‘Prescribed exponential stabilization of scalar neutral

differential equations: Application to neural control’. In: European Journal of Control (Feb. 2025),
p- 101200. por: 10.1016/j.ejcon.2025.101200. urL: https://hal.science/hal-04617948.

C. K. Yuksel, T. Vyhlidal, J. Busek, M. Hromcik and S.-1. Niculescu. ‘A Spectrum-based Filter Design
for Periodic Control of Systems with Time Delay’. In: Journal of Sound and Vibration (22nd Jan. 2025),
p- 118959. por: 10.1016/j.jsv.2025.118959. urL: https://hal.science/hal-04821221.

International peer-reviewed conferences

[24]

[25]

[26]

(27]

(28]

[29]

T. Balogh and 1. Boussaada. ‘Stabilization of conservative mechanical systems in the presence of
delay’. In: TDS 2025 - 19th IFAC Workshop on Time-delay Systems. Gif -sur-Yvette, France, 2025.
URL: https://centralesupelec.hal.science/hal-05052283.

C. Bonnet, D. Duy, M. Yegin and H. Ozbay. ‘A new tool for the simulation of controllers for retarded
delay systems’. In: IFAC-PapersOnLine. TDS 2025 - 19th IFAC Workshop on Time Delay Systems.
Vol. 59. 13. Gif-sur-Yvette, France, 2025, pp. 7-12. por: 10.1016/j.ifacol.2025.10.002. urL:
https://hal.science/hal-05473931 (cit. on p. 16).

M. Hovd and G. Valmorbida. ‘Using Ramp Functions to solve LP-based MPC’. In: CDC 2025 - IEEE
64th Conference on Decision and Control. Rio de Janeiro, Brazil: IEEE, 9th Dec. 2025, pp. 4671-4676.
por: 10.1109/CDC57313.2025.11312455. urL: https://hal.science/hal-05488161 (cit. on
p- 14).

T. Konyalioglu, S. Olaru, S.-I. Niculescu, C. Flores, 1. Ballesteros-Tolosana and S. Mustaki. ‘A
mixed receding/shrinking horizon MPC for trajectory planning at on-ramp merging maneuver’. In:
IV 2025 - 36th IEEE Intelligent Vehicles Symposium. Cluj-Napoca, Romania, 22nd June 2025. URrL:
https://hal.science/hal-05396440.

T. Konyaliog8lu, S. Olaru, S.-I. Niculescu, S. Mustaki, I. Ballesteros-Tolosana and C. Flores. ‘Trajectory
planning based on time-varying convex liftings of dynamic environments’. In: CDC 2025 - 64th IEEE
Conference on Decision and Control. Rio de Janeiro, Brazil, 10th Dec. 2025. por: 10.1109/cdc5731
3.2025.11312357. urL: https://hal.science/hal-05459607.

M. Maghenem, F. Mazenc and A. Loria. ‘A case-study of strict-Lyapunov-function design for
adaptive-control systems with non-smooth regressors’. In: NOLCOS 2025 - 13th IFAC Symposium on
Nonlinear Control Systems. Reykjavik, Iceland, 23rd July 2025, IFAC-PapersOnLine (to appear). URL:
https://hal.science/hal-05122248 (cit. on p. 13).
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F. Mazenc and A. Tovine. ‘A bounded controller for a class of bidirectional boost DC/DC converters:
Application to storage devices’. In: Proceedings of the 26th European Conference on Power Electronics
and Applications. The 26th European Conference on Power Electronics and Applications. Paris, France,
31st Mar. 2025. por: 10.34746/epe2025-0215. urL: https://hal.science/hal-04840365
(cit. on p. 16).
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Interval Observers’. In: ACC 2025 - American Control Conference. Denver, United States, 8th July
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