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CURRENT POSITION AND EXPERIENCE
Associate Professor (HDR) at Arts et Métiers ParisTech (ENSAM), Paris.

Leader of the C3SM team (Structural Control and Monitoring team)
Co-Chair of the international conference IFAC SAFPROCESS 2015, Paris France
Visiting Professor (2010, 2013): Research projects and PHD class at UNICAMP, SP, Brazil.

ACADEMIC CAREER:
2015: '"Habilitation a Diriger des Recherches' - Pierre et Marie Curie (Sorbonne University)

"Contribution to Active Control and Structural Health Monitoring"
2001:  Associate Professor Arts et Métiers PariTech (ENSAM),
2000:  Post-Doctoral Research and Teaching (ATER) at ENSAM
1999:  Doctor of Philosophy (Ph.D.) in Robetics at 'TENSAM, Paris,
1995:  Master of Science in Robotics at ENSAM - University Paris VI.

TEACHING ACTIVITIES AND RESPONSIBILITIES

My teaching concerns:
Under-graduate level: Control systems.
Graduate level: Linear and nonlinear estimation, Identification, Fault and damage detection,
Mechatronics systems.

I assume various responsibilities and I am a member of different executive councils:

Chair of the Master ""Advanced Systems and Robotics'" (Paris6-ENSTA-Mines ParisTech)
Chair of Mechatronics third-year engineering course unit

Responsible of "Control and Automation" study at ENSAM Paris

Member elected to the National Council of French Universities. Ministry of education and
Research (CNU-61).

Member elected to the Educational Council (2008-2016) and of the Administration Board
of ENSAM (2006-2012)
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RESEARCH INTERESTS

The Process and Engineering in Mechanics and Materials laboratory (PIMM) brings together a
wide range of specialists from the mechanics of materials and structures to the polymer
chemistry and from forming and assembling processes, to advanced methods for numerical
simulation. In particular, we deal with the consequences of the processes on the service
properties via the induced defects and microstructural modifications. The activities in
structural dynamics, system and vibration control, beyond their own justification, can make
significant contributions to understand and simulate processes.

Active Control (AC) has emerged as a viable technology to minimize mechanical vibrations of
structures. Recent developments have been propelled by the rapid technology growth in
practical digital signal processing and by the use of promising smart materials with adaptable
properties like piezoceramics. The obtained smart structure is able to react to external
perturbations, but what happens if damage occurs? Could we adapt the active controller to the
presence of damage? Could we adapt the controller to detain the growing of a crack?

Structural Health Monitoring (SHM) aims to detect, localize and evaluate the severity of
damages. The improvement of the integrity assessment of in-service structures is the main
challenge that motivates the use of SHM systems. As structures age, or undergo fatigue loads,
the possibility of failure increases, which may significantly jeopardize operation and safety
without timely awareness. Detecting and localizing damage in structures is a topic of growing
interest.

It is well understood that damage can induce changes in the local and global properties of a
structure (e.g., local effective stiffness, density, mass, thermal properties, electric/magnetic
conductivity, electro-mechanical impedance and strain energy). Changing effects are present in
dynamic response signals captured from the structure. Hence, it is a challenge to sense and to
accommodate the damage within the active control law.

Damage Tolerant Active Control Systems (DTAC) comprehends the development of damage
diagnosis and active control methods, applied to real structures. Due to continuous nature of
structures (infinite numbers of degree of freedom) DTAC also involves specific model reduction
problems. DTAC is a new field of research that has a promising future which is further fueled
by the availability of smart structures and composites in several industries (e.g. aeronautic).

The activities of the C3SM, Control and Monitoring of Mechanical Structure and Systems, team
are in the development and the application of theoretical automatics methods to mechanical
systems and structures (composite materials, memory-shape alloys ...) in order to design smart
structures. The objective of our work is to develop DTAC algorithms and to validate them by
finite element numerical simulations and experimentations.

My current research topics mainly concern:

Structural Health Monitoring (SHM), Active Control, Damage Tolerant Active Control
(DTAC), Prognosis and Health management (PHM), Smart Structures, Estimation theory,
Robust Control and Identification of mechanical systems, Finite Element (FE).

In progress Research Supervising:
v" 4 PhD Thesis directions/co-directions
v" 1 Phd Cotutelle direction with UNICAMP, Brasil
v" 2 Master Thesis directions/co-directions
v 2 SFE (Final year engineering project).

Academic Collaboration

- National: University of Lille, Univer. of Nancy, INPG, Univer. Troyes, Paris 6 university, ...
- International: UNICAMP, Brazil — Invited Professor (two stays of 3 Months in 2010 and 2013)




INDUSTRIAL COLLABORATION

Stgnificant collaboration with industry through consultancy and contract research projects and also
technical assistance. Here are some current projects:

v" SAFRAN AIRCELLE: Structural Health Monitoring of A380 Nacelles (TRL 1 to 5).
Flight tests have been conducted on an A380 nacelles.

Aldebaran Robotics: Control and identification of ROMEO legs'

PSA: Design of Fault detection and diagnosis scheme for a steer-by-wire system.
Schlumberger: Monitoring of a Wire Lateral Drilling (WILD) machine.

AIRBUS: SHM for composite structures with piezoelectric patches.

SAFRAN SNECMA: Integrated Health Monitoring development scheme for a turbojet.
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CEA (French government-funded nuclear research organization): Design of an inflatable
long range inspection robot.
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