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Date and place of birth:  July 02 1983, in Kasserine-Tunisia  

Nationality and family situation: Tunisian, Married. 

 

Professional contact details  Personnal details 

Laboratory : IBISC, LIM.  

Establishment: ISSAT of Kasserinne 

Adress: Campus Universitaire, ISSAT de 

Kasserine 1200. 

Tél. : + (216)24 825 475 

e-mail :said.chaabani@iup.univ-evry.fr 

 

Adresse : Cité Ezzouhour, cartier Lagdhabniya, 

1200 Kasserine 

Tél. : + (216)24 825 475 

e-mail : chaabani.said@yahoo.fr 

 

 

 

 

Search Keywords 
 

EDP, ellipsoidal harmonics or Lamé functions , control of rigid and flexible dynamic systems , LPV 

systems, LMI formulations, Continuous medium mechanics, structural mechanics (vibrational 

analysis and non-linear dynamic modeling), fluid-structure interaction (added masses of rigid body, 

vibration, and rigid-vibration coupling), autonomous flying machines, numerical methods...  
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Formation 
 

2011/2014: Doctorate at the Computer Science Laboratory, Integrative Biology and 

Complex Systems (IBISC).  Specialty: Applied Mathematics, 

Under the direction of Mr Jean LERBET, professor at the University of Evry 

Val d'Essonne and supervised by Mr Naoufel AZOUZ, associate professor at 

the University of Evry Val d'Essonne, and Mr. Azgal ABICHOU professor at 

polytechnic school of Tunisia. 

 

Title: "Non-linear dynamics of flexible flying machines" 

 

2006/2008         

 

Master in Mathematical Engineering at the Polytechnic School of Tunisia. 

Internship subject "Study of the stability of converging systems", at the 

Polytechnic School (LIM) of Tunisia. 

Defended in June 2008, mention very well. 

Juin 2006          Mastership in Applied Mathematics at the Faculty of Sciences of Bizerte 

(Tunisia). 

 

Juin 2002          

 

BACCALAUREAT Mathematics Series at Lycée Chebbi Kasserine (Tunisia) 

 

 

Professional Exeperience 
 

•2008/2010 : 

Contractual Assistant in Mathematics (Full-time Annual Contract) at the Preparatory Institute for 

Engineering Studies of  Nabeul-Tunisia 

•2011/2014 : 

Temporarily attached to higher education (ATER) at the university of Evry Val d’Essonne Paris 

France, taking courses and tutorials in Analysis for L3, Probability and Statistics for L3, practical 

working in mechanical engineering for L1.  
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•2014/2015: 

  Contractual Assistant in Mathematics at the faculty of science and technology of Sidi-Bouzid 

Tunisia 

 

•From 2015: 

   Professor Assistant in Mathematics at Higher institute of Applied Science and Technology of 

Kasserine Tunisia 

Computer Skills 
 

o Programming Language : 
  Pascal, C/C++, Assembleur (80X86, uC 80CX). 

 

o Scientific Software: 
Matlab/Simulink, Maple, Fortran, Mathematica… 

 

o Software of CAO: 
Pspice A/D, OrCad, Solidworks, 3DsMax. 

 

 

Langues 
 

o English : read, spoken, written, excellent level. 
o French : read, spoken, written, excellent level. 
o Arabic : literary. 
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Summary of activities 
 

Teaching Activity :  

I got involved in the Sciences and Technologies UFR of the University of Evry Val d'Essonne for 
three years, during which my activity covered the development of tutorials (TP) and TP of 
Mathematics (TD) and of mechanics (TP). 
 

  I worked at L’EPEIN in Nabeul and at the Faculty of Science and Technology  
in Sidi-Bouzid, as a contractual assistant in the teaching of preparatory cycles and licenses in 
mathematics. 
I also worked at the ISSAT of Kasserine, as an Assistant Master in mathematics for three years, in 
which I took care of the courses and tutorials in master and license. 
 
Research Activity: 
 
My research activities started with a Master 2 at the Ecole Polytechnique de Tunisie then a thesis 

(in progress) at the IBISC Laboratory. They relate to mechanical modeling and the stability study of 

flexible dynamic systems, more particularly airships. The details of these research activities are 

presented below: 

 Research Activity Reports 
 

Master Memory 

My Master internship was carried out in the Mathematical Engineering Laboratory at the 

Polytechnic School of Tunisia (LIM). 

Titre : « Stability study of converging systems» 

Spécialité : Mathematical Engineering. 

Defense date: June 2008 

Place of Defense : Polytechnic School of Tunisia. 

Mention :                         Very Good (Major of the promo). 
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• Summary : 
 

Any physical phenomenon which evolves in continuous time, can be described by laws which are 

generally modeled by differential equations. 

When these laws fully dictate the future behavior of these systems from its present state, we speak 

of systems without controls or without commands. 

To obtain the maximum possible information on the future evolution of the system in finite time or 

in the long term, we will introduce a parameter called control; with which we can predict our future, 

we are talking about a controlled system. 

Directing a satellite, controlling a ship, automatically piloting an airplane, moving a tank of water 

from one position to another while eliminating the waves, ..., are examples of control problems. 

The question is no longer, as before, to study a behavior but to know if it is possible to choose the 

appropriate state returns so that the system has good properties. Systems theory seeks, for 

example, to find an open-loop control law that brings the system from one configuration to another; 

it is controllability, or the temptation to find a closed-loop control law capable of keeping the system 

in a configuration very close to that desired; it’s asymptotic stabilization. The latter can be 

expressed by the two following properties: 

 

1. The balance is stable, that is to say the trajectories do not deviate too much during the 

transitional period (for example, successfully parking your car in a slot without being obliged 

to go very far from the starting positions and arrival). 

2. The equilibrium is attractive, such that all the trajectories converge towards the equilibrium 

of the system (for example, an air conditioning ensures the convergence of the temperature 

when the dynamics of the studied system are linear, Kalman provided efficient tools for the 

construction However, the nonlinear case remains a field of exploration, in which case 

linearization can sometimes give satisfactory and local results. 

Then we introduce the definition of convergent systems and the comparison with the notion 

of asymptotic stability, we notice that a convergent system is necessarily asymptotically 

stable but the converse is false. 

 

 

Doctoral Thesis: 
 
My doctoral thesis is carried out in the Computer Science Laboratory, Integrative Biology and 

Complex Systems (IBISC), whose premises are located at the UFR Sciences and Technologies of 

the University of Evry Val d'Essonne. 
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Title :                  « Nonlinear dynamics of flying machines» 

Speciality :       « Applied Mathematics». 

Date de  soutenance :  Mai 2014. 

 

 

 Keywords : Flying devices, Autonomous airships, Modeling, Fluid-structure interaction, 

Added masses, dynamics of deformable solids, Eulerian and Lagrangian models, trajectory 
tracking, Equilibrium trajectories, Stabilization, quasi-LPV control, Lamé function or 
ellipsoidal harmonic…. 

 

The work that I have done so far is part of the general framework of developing a dynamic model 

integrating structural flexibility and the phenomenon of fluid structure interaction of an autonomous 

airship. This type of device is distinguished from other aircraft by its Archimedean lift and by the 

presence of the phenomenon of added masses which are generally neglected in the case of 

airplanes or helicopters, whereas in this case, this phenomenon cannot be neglected. The airship 

studied in my thesis clearly contrasts with the classic airships of ellipsoidal shape and whose 

theory and experimental validation are often tested. In this work, it is an airship in the shape of a 

quadri-rotor flying wing (the MC500) developed by the DIRISOFT group which seeks to design and 

produce innovative and ecological airships 

                            

                                                             The airschip MC500 
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The objective of the thesis is the development of a dynamic di-directional simulation method which 

integrates its deformation. The dynamic model must meet two imperatives of generality and 

lightness: generality for a precise consideration of the dynamic and aerodynamic effects of 

flexibility as well as the inertial coupling between the overall movement and the deformation, and 

lightness for a easy integration of this model into control, stabilization or trajectory generation 

algorithms. 

In the first part of my thesis, I was interested in the synthesis of the dynamic model of the airship 

by highlighting the main mechanical and aerodynamic phenomena that influence the behavior of 

airships. 

 

The Eulerian description of the movement applies well to rigid solids. However, it becomes tedious 

when describing flexible elements except perhaps for bodies with simple geometries. We therefore 

decided to develop a hybrid method based first on a Lagrangian approach based on energy 

principles and modal synthesis. All the results must be expressed as a function of local Eulerian 

variables of speed and acceleration. 

The result obtained is presented as an extension of the Eulerian model of rigid bodies with the 

addition of a reduced number of degrees of freedom representing the deformation. 

The model obtained allowed me to obtain satisfactory results with a considerably reduced 

computation time compared to that with Lagrangian formalism. In addition, Eulerian formalism 

offers the possibility of integrating terms of flexibilities into the dynamic "rigid" model without 

making major changes. It could therefore be easily integrated into command algorithms. 

 

In a second phase of my study, I introduced the phenomenon of added masses. This phenomenon 

is important for large and light objects, such as airships, moving in an infinite fluid. Moving a large 

volume of fluid can increase the inertia of the solid. This can then be represented by the addition of 

terms to the mass matrix of the solid. 

 

The particular shape of the airship prompted us to approach it by two trunks of cones of elliptical 

section. The study of the potential of fluid velocities around the airship thus led to unusual 

equations called Lamé equations, which had to be solved taking into account certain hypotheses. 

The shapes obtained correspond to ellipsoidal harmonics. (The results of this part are published in 

an article reviewed in the Hindawi Publishing Corporation Journal of Applied Mathematic 2012s 

and in an article in the ESDA-ASME conference in June 2012).  A comparison with a model based 

on Lie groups was established and was the subject of a publication in August 2011 in the IDETC-

ASME conference. The implementation of an efficient control law taking into account the various 

non-linearities is underway. 
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Publications 

 

1. Coordinate free formulation of dynamics of a deformable system with finite 

displacements 

J.Lerbet, N. Azouz, S.Chaabani, A.Abichou 

Proceedings of the ASME 2011 International Design Engineering Technical Conferences & 

Computers and Information in Engineering Conference IDETC/CIE 2011 August 28-31, 2011, 

Washington, DC, USA 

2. Modelling of an unconventional airschip  

S. Chaabani, N. Azouz, , J.Lerbet, A. Abichou  

Proceedings of ESDA12, 11th Biennial ASME Conference on Engineering Systems Design and 

Analysis 

 July 2-4, 2012, Nantes,France 

3. Présentation devant le comité de ma thèse (septembre 2011 et 2013). 

4. Computation of the Added Masses of an Unconventional Airship 

N. Azouz, S. Chaabani, J.Lerbet, A. Abichou 

Hindawi Publishing Corporation, Journal of Applied Mathematics 

Volume 2012, Article ID 714627, 19 pages, doi:10.1155/2012/714627 

5. Présentation devant le comité de ma thèse (octobre 2012). 

6.Contribution of added masses of flexible airship 

S.CHAABANI, N.AZOUZ, J.Lerbet, A. Abichou  

submitted on November 19, 2019 to the AIAA journal 

7. Modelling and control of airschip: a polytopic approach 

S. Chaabani, N. Azouz, D. Ichalal 

submitted on decembre  2019, to the IFAC Journal of system and control   
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EDUCATION AND RESEARCH PROJECT 

 

Teaching project 

My training and my diverse experiences in pedagogy and research have given me a great flexibility 

of adaptation towards different audiences and fields of education. This experience, as short as it 

may seem, is backed by my ardent wish to transmit knowledge to the younger generations. This 

would allow me, I doubt it, an easy integration into our teaching team, and to meet the educational 

needs in different fields. 

As part of this teaching project, it is particularly important to me to provide teaching in the following 

areas: 

• Probability and statistics 

• Linear Algebra 

• Numerical Analysis 

• Graphe theory and optimization 

• Operational research. 

• General Mecanic. 

•  Fluid mechanics. 

• Aeronautic… 
 

Projet de travail 

Pour le projet de mon travail, en tant que chef de département de mathématiques et informatique à 

l’ISSAT de Kasserine, j’essayerai de répondre aux tous besoins pédagogiques et scientifiques,  et  

de faciliter toutes les taches liées au département.  

Je donnerai aussi tous mes conseils et mes aides à la direction de l’institut pour créer des 

nouveaux licences et de master 

Research Project 

In research, my experience has given me the tools to solve the problems related to the modeling of 

mechatronic systems. Indeed, during this experience, I accumulated skills in modeling deformable 

solids and defining command theory for fairly complex non-linear systems, and in modeling 

techniques by advanced approaches. My involvement in research related to flying machines, 

coupled with the theoretical background acquired, made my task of adaptation faster within the 

mechanical team of the IBISC laboratory. 


