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1.3. EDUCATION Chapter 1. Curriculum Vitee

1.3 Education

10 Dec. 10 Habilitation to Supervise Research (HDR) — UEPS
Topic: Design, mechatronics and control of platforms dedicated to
human-centred applications
Supervisor: Said Mammar, Professor, IBISC — UEPS

Committee:
M. M’Saad Professor, ENSiCaen Chair
A. Ferreira Professor, ENSI Bourges Reviewer
T-M Guerra Professor, LAMIH, Univ. of Valenciennes Reviewer
K. Youcef-Toumi Professor, MIT, Cambridge, USA Reviewer
A. Pruski Professor, Metz Examiner

06 Dec. 02 Ph.D. in Robotics — UEPS
Topic: Control of haptic devices under transmission delay
Supervisor: Florent Chavand, Professor, IIE Evry

Committee:

J-G. Fontaine Professor, LVR, Bourges Chair

P-A. Bliman Research Scientist, INRIA Reviewer
Ph. Coiffet Research Director, LRP, CNRS Reviewer
K. Youcef-Toumi Professor, MIT, Cambridge, USA Reviewer
J-F. Maniere Renault Techno-Centre, Paris Examiner
S. Mammar Professor, LSC, UEPS Examiner
A. Kheddar Associate Professor, LSC, UEPS  Examiner

05 Jul. 99 M.Sc. (DEA) in Robotics, Université Paris 6
Specialisation: Field and Service Robotics (RIS)

29 June 98 Engineering degree in Electronics, Badji Mokhtar Univ., Annaba, Algeria
Specialisation: Control Engineering

1.4 Fields of expertise

1. Road safety: preventive, active and passive safety (risk quantification, rider warning
systems, automation, etc.)

2. Observation, estimation, perception €9 control of dynamical systems.
3. Haptic rendering based on virtual reality techniques.

4. Driver assistance: rider and driver training through driving simulation.

1.5 Scientific publications

e 24 journal articles, including IEEE Trans. on Vehicular Technology, IEEE Trans.
on Control Systems Technology, IEEE/ASME Trans. on Mechatronics and Vehicle
System Dynamics.

e 2 books: Hermes (in French) and ISTE/Wiley (in English).
e 1 book chapter in French, Hermes.

o 3 book chapters in English, published by ISTE/Wiley, Elsevier and Bentham.
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1.6. REFERENCES Chapter 1. Curriculum Vitee

1 edited conference proceedings volume (AIP — CISA’08).
e 6 research reports (3 ANR and 1 European project).
e 2 invited papers.

e +100 papers in international and national conferences with proceedings.

1.6 References
e Leonid Fridman, Full Professor, UNAM, Mexico City.
o Tarek Hamel, Professor, I3S, Nice.
o Abderrahmane Kheddar, CNRS Research Director, LIRMM, Montpellier.

o Kamal Youcef-Toums, Full Professor, MIT, USA.
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Career Overview

As a Full Professor (CNU Section 61) at Université Evry Paris-Saclay (UEPS) and a mem-
ber of the IBISC laboratory, I have built over more than twenty years a career organised
around a single guiding thread: designing, modelling and securing human—system
interaction, from haptic rendering and simulation through to assistance and safety sys-
tems for mobility, with a particular focus on two-wheeled vehicles. This trajectory rests on
(i) application-driven research with strong methodological content in control, estimation
and perception, (ii) a continuous commitment to teaching, from the first undergraduate
year through to the Master’s level, and (iii) a structuring institutional involvement, today
at the level of the university’s international and innovation strategy.

My higher education began with an engineering degree in Control Engineering (Uni-
versity of Annaba, 1998), followed by an M.Sc. (DEA) in Robotics (Sorbonne Université)
and a Ph.D. in Robotics (1999-2002) at UEPS/IBISC. During my doctoral years I spent six
months at CEA Saclay working on the control of teleoperation systems, and I was supported
by a French—Algerian scholarship awarded through a selective inter-university competition.
In 2010 I defended my Habilitation to Supervise Research (HDR), devoted to the design,
mechatronics and control of motion-rendering platforms for human-centred applications
and road safety.

My first appointments at UEPS started during my Ph.D. (part-time lecturer, then teach-
ing and research assistant), before I was recruited as an Associate Professor (2003, CNU
Section 61) and subsequently promoted to the senior grade within the national quota
(2019). I have been a Full Professor since September 2025. In parallel, I have taught
occasional courses in several institutions (ITIN, EFREI, ESIGETEL) in France as well as
in Algeria and Tunisia.

My teaching activity covers a broad spectrum, with a solid core in signals and systems,
control engineering, electronics, signal processing, identification and control and
simulation tools. I have been responsible for course units from the first undergraduate
year to the second year of the Master’s programme, designing complete modules
(lectures, tutorials and laboratory sessions) and adapting the teaching arrangements to
the heterogeneity of the audiences (initial training, apprenticeship, continuing education;
diverse academic backgrounds).

My involvement in teaching has also taken the form of programme-level responsibilities
(B.Sc. in Engineering Sciences, M.Sc. E3A), a strong contribution to curriculum redesign
for successive accreditations, and the promotion of digital tools and shared resources (learn-
ing platforms). As Head of the Electrical Engineering Department (2015-2021), I
contributed to structuring the teaching portfolio (organisation, curricula, equipment, calls
for teaching projects), in a context of heavy teaching load and of a need to upgrade the
laboratory platforms. Since 2025-2026 I have been in charge of the first year of the E3A



Chapter 2. Career Overview

Master’s programme, with the objective of strengthening the consistency between theo-
retical foundations, modelling and control skills, and applications in mobility and robotics.

My research activities have intensively addressed three topics:

(1) Haptic rendering and remote interaction. My initial work addressed the
stabilisation of haptic devices under transmission delays, when interacting with a remote
virtual environment. This phase produced a structuring body of publications and was con-
solidated through European involvement within the INTUITION Network of Excellence
and the ToucHapsys and CompanionAble integrated projects, which strengthened my
command of interaction issues, dependability and system integration.

(2) Driving simulation and mechatronic platforms. From the mid-2000s, I redi-
rected my research towards driving simulation and the mechatronics of motion-rendering
platforms, with a clear ambition: turning models and algorithms into experimental evi-
dence on dynamic simulators. This line of work, which I developed at the IBISC laboratory
over a decade, led to the design of motion-cueing algorithms, the construction of demon-
strators, and a strong contribution to road safety through structuring projects (notably
PREDIT-ANR).

(3) Safety and assistance for powered two-wheeled vehicles (PTWs). Since
2009 I have initiated a research programme centred on safety systems for PTWs, a field
that was initially emerging and has since become strategic for mobility and intelligent trans-
portation systems. The contributions concern: (i) the estimation of dynamic states and the
identification of parameters, (ii) risk quantification and decision indicators, (iii) braking,
trajectory and loss-of-control analysis, and (iv) more recently environment perception
(ground and aerial platforms). I have acted as scientific leader of competitive, structur-
ing projects, including VIROLO++4 (ANR, 2016-2020) and eMC2 (ANR, 2022-2026),
in a logic of scientific continuity and increasing maturity (instrumented data, validation,
transfer).

Supervision is a major lever for disseminating this work: 13 Ph.D. theses defended
and 3 ongoing, the hosting of post-doctoral researchers and the regular supervision of
Master’s internships, with particular attention paid to the growing scientific autonomy of
the students and to publishable output. One supervised thesis was distinguished by the
ABERTIS chair (road safety, 2018). In parallel, I have contributed to scientific animation
through the organisation of invited sessions, participation in programme committees, invited
and plenary talks, and a strategy of internal, national and international collaborations
(laboratories, institutions and academic partners).

Beyond teaching and scientific responsibilities, I have taken on collective duties: pro-
gramme responsibilities, coordination of schemes, and participation in governing bodies
(faculty, laboratory, committees). I also served as project officer in charge of supporting
responses to research calls (monitoring, dissemination, seminars, interaction with national
and European stakeholders), contributing to the professionalisation of proposal-writing prac-
tices.

Since February 2023 I have served as Vice-President for International Relations of
UEPS, a portfolio extended in October 2024 to the Innovation strategy. I lead a results-
oriented policy of attractiveness and partnerships: intensification of mobility, structuring
and extension of the international network, development of agreements and joint-degree
partnerships, hosting of delegations, visibility at international fairs, and improvement of
the welcome services for international students. This dynamic aims at a sustainable and
high-quality internationalisation, aligned with the Paris-Saclay integration trajectory and
with the objective of increasing the visibility of our programmes and research.

This overview reflects a coherent trajectory that combines scientific output, exper-
imental proof, doctoral supervision, curriculum structuring and institutional
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Chapter 2. Career Overview

leadership. My project for the coming years follows the same direction: consolidating sci-
entific excellence along the mobility /safety/perception axis, strengthening high-impact
academic and industrial partnerships, and continuing the transformation of UEPS through
an ambitious, pragmatic and measurable international and innovation strategy.

Hichem ARIOUI 12 CV - Extended version



Teaching Activities

The teaching side of my career started during my doctoral years, as a part-time lecturer at
UEPS. There I taught fundamental and applied courses in control engineering (feedback
control at Bachelor level, tutorials and laboratory sessions), applied mathematics (4th-
year GEII and GSI programmes) and general electronics. This first phase allowed me to
build a solid pedagogical foundation, based on mastery of prerequisites, progressive learning
and a systematic articulation between concepts, modelling and experimental practice.

This momentum was reinforced during my year as a teaching and research assistant
(2002-2003), a period in which I took charge of a broader teaching portfolio (signal pro-
cessing, electronics, industrial automation and feedback control), consolidating my
methods for designing laboratory scenarios, assessment and the support of heterogeneous
cohorts.

From my recruitment as an Associate Professor in September 2003, my activity first
concentrated on the 4th- and 5Sth-year levels (programmes of the Evry IUP), while also
teaching in professionally oriented programmes (IUT QLIO, ITIN). The LMD reform, from
2006 onwards, led me to progressively structure courses at the third-year Bachelor and
Master levels (Engineering Sciences degree, Faculty of Science & Technology), covering
a thematic continuum from signal processing to electronics and control engineer-
ing. This evolution was accompanied by a significant investment in instructional design:
creation and updating of contents, development of complete teaching materials (lectures, tu-
torials, laboratory sessions), and adaptation of the teaching methods (classical approaches,
project-based learning, flipped classroom) to the varied needs and profiles of the students.

In parallel, I maintained additional teaching activity as a part-time lecturer in several
institutions (UEPS/IUT QLIO, ITIN, EFREI, ESIGETEL), which enriched my practice
through exposure to different curricula, levels and pedagogical contexts.

For several years, my pedagogical commitment has translated into increasing responsi-
bilities, in particular through the leadership of complete programmes (B.Sc. in Engi-
neering Sciences, M.Sc. E3A-SAM years 1 and 2) and regular involvement in pedagogical
and institutional bodies. My objective is to guarantee the curricular consistency of
the programmes (progression, alignment between objectives, competences and assessment),
to strengthen the experimental and applied grounding of the courses, and to ensure a robust
articulation between scientific foundations, projects and professional preparation.

3.1 Teaching at the Faculty of Science & Technology, UEPS

My contribution to teaching is summarised in the tables below. The pairing of signals
and systems with control engineering constitutes the guiding thread of my pedagogical
commitment, in direct coherence with my research topics. The tables are organised by



TEACHING AT THE FACULTY OF SCIENCE & TECHNOLOGY, UBR®ter 3. Teaching Activities

major periods, corresponding to the main structural changes of the programmes at UEPS:

1. the Evry TUP period (2003-2006);
2. the Faculty of Science & Technology period (2006-2015);

3. the Faculty of Science & Technology period since 2015 (new accreditation and
integration into Paris-Saclay).

The tables list only face-to-face teaching (lectures, tutorials and laboratory sessions).
The third-year Bachelor projects (TER) and first-year Master projects (ERD), deliberately
not reported here, nevertheless represent a significant share of my teaching load and super-
vision.

The abbreviations Lect., Tut. and Lab denote lectures, tutorials and laboratory ses-
sions, respectively. Course units marked with an asterisk (*) correspond to modules deliv-
ered in the three modes: initial training (FI), apprenticeship (FA) and continuing
education (FC). Finally, courses for which I held the coordination role (even for a
limited period) are shown in blue.

3.1.1 Teaching load at the TUP, UEPS (2003-2006)

The courses listed in Table 3.1 refer to the period 2003—-2006. Module coordination was
entrusted to me from 2005-2006 onwards.

The number of students in a tutorial group ranges from 30 (Master level) to 40 (Bachelor
level).

Teaching hours
Module Contents
Lect. Tut. Lab

Voc. Control (AUO01) 6 18 | Laplace transform, LTI system analysis.
§ Bachelor Automation (AU02) 18 Grafcet basics, combinational logic.
(o]
g' Electricity (EL23) 18 16 | Elec. eng.: two-ports, op-amps, diodes.
S
o Modelling/Tech. (MT21) 36 Algebra and matrix computation.
m | Bachelor
E Feedback Control (CC23)* 18 36 Analysis and regulation of LTT systems.
:.> Filtering (AC65)* 9 9 24 | Prototype filter synthesis, specifications.
% 4th Modelling/Tech. (MT31) 10.5 16 | Linear/nonlinear systems, interpolation.

year Signal Processing (TS31) 10.5 16 | Random signals, basics of estimation.

Table 3.1: Teaching load at the Evry IUP.

3.1.2 Teaching load at the Faculty of Science & Technology, UEPS (2006—
2015)

The courses listed in Table 3.2 refer to the period 2006-2015, characterised by the move
to the semester-based LMD scheme. During this period I was granted a research leave
(CRCT) in the first semester of 2009-2010, after which I defended my habilitation (HDR)
in December 2010.

NB: courses shown in brown were occasional replacements, for one or two years, of
colleagues on secondment and/or leave.
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3.1. TEACHING AT THE FACULTY OF SCIENCE & TECHNOLOGY, UBlR$ter 3. Teaching Activities

Module Teaching hours Contents
Lect. Tut. Lab
/E I\S/Z(éh Control (AUO01) 6 6 18 | Laplace transform, LTI system analysis.
%I 1-2 Electrical Eng. (GE32) 10 10 16 | Electricity: op-amps, diodes.
% Electricity (EL23) 18 16 | Elec. eng.: two-ports, op-amps, diodes.
\é Bachelor| Signals & Syst. (SS51) 9 9 16 | Algebra and matrix computation
g 3 Feedback Control (CC23)* 18 36 Analysis and regulation of LTT systems.
?‘Ig Filtering (CC65)* 10 10 Prototype filter synthesis, specifications.
n Control (AUT1)* 10 10 16 | State-space control.
:ﬁ; 11\/_I;ster Signal Processing (TS71) 10.5 16 | Random signals, basics of estimation.
& Numerical Meth. (MN71) 10.5 16 | Linear/nonlinear systems, interpolation.
Advanced Control (AA94) 14 14 8 | Lyapunov theory, advanced control.

Table 3.2: Teaching load at the Faculty of Science & Technology, UEPS (2006-2015).

3.1.3 Teaching load at the Faculty of Science & Technology, UEPS —
Paris-Saclay

The courses listed in Table 3.3 cover the period 2015-2026. Over this sequence, the teach-
ing portfolio of the Faculty of Science & Technology was restructured and consolidated
within the successive accreditations and the integration into Université Paris-Saclay, with
particular attention paid to the consistency of the curricula, the readability of the pro-
grammes and the progressive articulation of competences (scientific foundations, practice,
professional preparation).

At Bachelor level, the Engineering Sciences (SPI) curriculum (years 1 to 3), including
participation in the PCSPI gateway in semester 1, branches into six tracks at the end
of the cycle (semesters 5—6): computer engineering, aeronautics, mechanical engineering,
control & electrical engineering, industrial design and industrial robotics. This structure
aims at maintaining a robust common core while offering clearly identified specialisations,
consistent with industrial career prospects and expected competences.

At Master level, the portfolio was redefined and aligned with the Paris-Saclay frame-
work, mainly around two degrees: E3A (with three tracks: SAM!, ISAS?, SAAS?) and
ISC* (with several professionally oriented tracks, including OPMA?®, OPSLS, IN7 and
RI®), while keeping a specific local degree in Mechanical Engineering. Within this
framework, I strengthened my involvement in curriculum structuring (module coordi-
nation, harmonisation of contents, and contribution to curriculum arbitration), and since
the 2025—2026 academic year I have been in charge of the first year of the E3A Mas-
ter, with the objective of increased consistency between scientific foundations, projects and
modelling/control competences.

Mobile Automatic Systems

2 Aeronautical and Space Systems Engineering

3Smart Aerospace and Autonomous Systems

4Complex Systems Engineering

5Organisation and Management of Aeronautical Maintenance
5Organisation and Management of Logistics Systems
"Digital Industry

8Industrial Robotics
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3.2.

OVERVIEW OF TEACHING ACTIVITIES

Chapter 3. Teaching Activities

Tutorial group sizes typically range from 30 students (Master level) to 40 students
(Bachelor level). The Signals and Systems and Instrumentation courses are delivered
in the common core of the third-year SPI Bachelor, for a cohort of about 120 students.

The courses reported here were not all delivered in the same academic year.

Module Teaching hours Contents
Lect. Tut. Lab
Bachelor General Elec. (UED11) 8 8 8 | Circuit association, general theorems.
. 1-2 Signals (EC451) 10 10 12 | Time-frequency transforms.
éﬁ Signals & Syst. (EC533)* 6 6 16 | Analysis of LTI systems
%: Bachelor Feedback Control (EC533)* 8 | Regulation of LTT systems.
- 3 Refresher Course (EC643)* 4 4 Laplace/Fourier transforms
E Sampled-Data Ctrl (EC533)* 6 12 12 | Regulation of discrete-time systems.
g Instrumentation (EC622)* 6 6 16 | Sensor chains.
E‘; Control (EC721)* 16 16 | State-space control.
U; Signal Processing (ECT722)* 16 16 | Random signals, basics of estimation.
§ Master Control Systems (EC833)* 8 10 16 | Control of nonlinear systems.
=12 Estimation & Pred. (EC831) 16 | Spectral estimation and Kalman filter.
Integrated Vehicle Ctrl (EC924)* 6 6 16 | Braking, suspension and steering.
Identif. & Control (EC935)* 6 6 8 | Control of robot manipulators.
Sensor-Based Control (EC936)* 6 6 8 | Sensor-based environment perception.

Table 3.3: Teaching load at the Faculty of Science & Technology, UEPS, since 2015.

The teaching portfolio was redesigned from 2021 onwards, both at Bachelor level (4
tracks instead of the previous 6) and at Master level, including an international track in
mechatronics and artificial intelligence (MMVAT).

3.2 Overview of teaching activities

The courses presented above cover all the periods mentioned previously. The Signals
and Systems and/or Control Engineering axis is the guiding thread of my pedagogical
activities, in direct coherence with my research topics. The figures below summarise the
distribution of my teaching by discipline, by application domain, by level and by
teaching format.

From a disciplinary standpoint, my teaching is distributed mainly across four themes:
control engineering (63%), signal processing (27%), electronics (7%) and applied
mathematics (Figure 3.1). The two major components (control engineering and signal
processing) are delivered from Bachelor year 2 to Master year 2, ensuring pedagogi-
cal continuity and a progressive build-up of competences. At Master level, the preferred
application domains are primarily mobility /vehicles and robotics (Figure 3.2).
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3.2. OVERVIEW OF TEACHING ACTIVITIES Chapter 3. Teaching Activities

Mathematics

Electronics

%

Control

Figure 3.1: Average share of teaching by disciplinary axis.

Robotics
26%

Vehicles
74%

Figure 3.2: Average share of teaching by application domain.

The module coordination duties and the courses detailed above mostly concern Master-
level audiences (Figure 3.3), which reflects a pedagogical positioning on courses with high
methodological content (modelling, analysis, design and validation).

Bachelor

Figure 3.3: Average share of teaching by level.

The distribution of my teaching by format is illustrated in Figure 3.4. A significant
share is delivered through active learning approaches, at both Bachelor and Master levels,
in particular through research and development projects and applied case studies that
foster autonomy, design thinking and the mastery of simulation tools.

Projects
6%

. Tutorials
38%

Lectures
12.5%

Figure 3.4: Average share of teaching by format.
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3.3. PROGRAMME DESIGN & MODULE COORDINATION

All my teaching materials (lectures, tutorials and laboratory sessions) are made available
on the E-Campus platform?, which supports the structured dissemination of resources,
pedagogical interaction and the monitoring of learning.

Finally, as part of the guidance and drop-out prevention schemes, I have acted since 2015
as a faculty mentor for first-year Bachelor students. This role consists in following a group
of students through regular individual interviews, in order to identify the difficulties they
encounter, to propose remedial actions and, where appropriate, to support a well-considered
reorientation.

3.3 Programme design & module coordination

I take part on a regular basis in the pedagogical bodies of the faculty, in particular in
connection with my role as Head of the Electrical Engineering Department. These
meetings and working groups aim at the design, redesign and updating of curricula
within the successive accreditations, with attention to curricular consistency, the progression
of competences and the adequacy of experimental resources (laboratory platforms) to the
training objectives.

Over the period 20142021, I was in charge of the Control and Electrical Engineer-
ing (AGE) track of the third-year Bachelor in Engineering Sciences. I then took charge of
the second year of the E3A Master — Mobile Automatic Systems (SAM) (2021-
2023). Since the 2025-2026 academic year I have been in charge of the first year of
the E3A Master. Within this framework, I contributed to the structuring and design
of the M1 E3A curriculum, together with the teaching teams, in order to establish a
robust foundation in modelling, analysis and control while guaranteeing the readability of
the tracks and their articulation with the second-year specialisations.

In parallel, I have created, redefined and coordinated several course units with
a strong methodological and applied component: simulation tools, signals and systems,
continuous-time and sampled-data feedback control, integrated vehicle control, control and
identification of robot manipulators. These developments were accompanied by discussions
and decisions regarding resource needs (test benches, instrumentation, simulation envi-
ronments), in order to maintain a level of requirement aligned with the expectations of an
engineering/research programme and with socio-economic needs.

The evolution of my module coordination duties since my recruitment is illustrated in
Figure 3.5.
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Figure 3.5: Evolution of the number of coordinated modules.

9E-Campus, the learning platform of Université Paris-Saclay: https://ecampus.paris-saclay.fr
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In addition, I represent the Faculty of Science & Technology at student fairs, open
days and science festivals, in order to promote our programmes and research and to
explain the available career and further-study opportunities.

3.4 International Relations, Faculty of Science & Technology

In agreement with the Faculty of Science & Technology, I initiated a structured approach
of targeted international cooperation with partner French-speaking universities, corre-
sponding to recruitment areas historically associated with our programmes (from Bachelor
to Master level). The objective is twofold: (i) to strengthen the international attrac-
tiveness of our programmes by securing high-quality incoming flows, and (ii) to establish
an academic and scientific cooperation framework conducive to joint actions (mo-
bility, co-supervision, joint degrees, research and training projects).

Within this framework, a first action took the form of an exploratory mission made
possible by funding obtained from the international relations office. Together with the
management of the Faculty of Science & Technology, I organised and carried out a mission
to Algiers, aimed at operational alignment with three leading institutions: the National
Higher School of Computer Science (ESI), the Algiers Polytechnic School and the University
of Sciences and Technology Houari Boumediene (USTHB). This mission made it possible to
establish a first level of alignment on cooperation priorities, to identify converging research
topics and to clarify the expected arrangements for exchanges and for the structuring of
partnerships.

The discussions initiated have opened the way to sustainable and gradual cooper-
ation, combining student and staff exchanges, joint-degree prospects and the development
of joint research and training projects. Beyond the international visibility of UEPS, this
approach aims at a high-quality and controlled integration of high-potential students,
in particular into our research-oriented Master’s programmes, consistent with our hosting
capacity, our academic requirements and our scientific priorities.
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Collective and Institutional
Responsibilities

4.1 Academic & Administrative Responsibilities

o Vice-President for International Relations & Innovation, UEPS, since 10/2024.
o Head of the first year of the E3A Master, since 09/2025.
e Vice-President for International Relations, UEPS, since February 2023.

e Head of the Electrical Engineering Department, Faculty of Science & Technol-
ogy, 2015-2021.

o Head of the SAM track of the E3A Master (year 2), 2021-2023.
e Project officer for UEPS: Research Calls for Proposals, 2015-2019.

o Head of the AGE track of the third-year Bachelor in Engineering Sciences (2014—
2020).

o Head of the electronics teaching laboratory, Faculty of Science & Technology (2006—
2009).

¢ Coordinator of professional internships for the Master programme, years 1 and 2
(2003-2006).

e Coordinator of the timetables for all programmes of the Faculty of Science & Tech-
nology (2004-2006).

4.2 Governing Bodies and Councils
¢ Chair of the International Committee of UEPS, since February 2023.
¢ Elected member of the Resources Committee of UEPS, 2023-2025.
¢ Member of the Student Life Steering Committee of UEPS, since September 2023.

e Member of the Research & Innovation Working Group of the COMP' of UEPS,
since October 2024.

e Member of the Europe Committee of Université Paris-Saclay, since January 2024.

LContract on objectives, resources and performance
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e Member of the International Policy Committee of Université Paris-Saclay, since
March 2023.

e Member of the Executive Board of UEPS, since March 2023.
e Member of the Board of Governors of UEPS, since February 2023.
¢ Elected member of the Student Disciplinary Board of UEPS, since April 2022.

o Elected member of the Research Committee of the Academic Council of UEPS,
December 2021.

o External member of the Recruitment Committee of the University of Lille, 2019-
2020.

o Elected member of the Research Committee of the Academic Council? of UEPS,
2015-2019.

¢ Member of the Research Investment Committee of UEPS, 2015-2019.

o Chair of the recruitment committees for teaching assistants (ATER) and secondary-
school-status teaching staff, 2015-2018.

¢ Member of the Resources Committee of the Faculty of Science & Technology,
since 2020.

e Elected member of the Council of the Faculty of Science & Technology, UEPS,
2011-2021.

e Member of the executive board of the Faculty of Science & Technology, 2015
2021.

¢ Elected member of the Council of the IBISC laboratory, 2015-2021.

e Member of the Advisory Board of the Faculty of Science & Technology, since
2012.

e Member of the Specialist Committee for CNU sections 61 and 63 at UEPS.
e Member of the Specialist Committee of Université Paris-Sud, 2006—2008.
e Member of the pool of experts in CNU sections 61 and 63 at UPEC, since 2009.

¢ Elected member of the Scientific Council of UEPS, 2007-2010.

4.3 Networks and Learned Societies

e 2022 — present, Member of the Hcode interdisciplinary object of Université Paris-
Saclay.

e Member of the Programme Committee — DATATIA Convergence Institute,
Université Paris-Saclay, 2015-2018.

e 2015-2018, Member of the ICODE institute of Université Paris-Saclay.

2Conseil Académique
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e 2003-2004, Member of CNRS specific action No. 131 on “Haptic Interfaces and
Information” within RTP 15.

e 2003 — present, Member of the working groups of the GDR. ISIS, MACS and
Robotics.

4.4 Focus on Selected Responsibilities

In what follows, I detail three responsibilities, describing their scope and the actions carried
out.

4.4.1 Head of the Electrical Engineering Department

I served as Head of the Department from 2015, and was unanimously re-elected in June
2018. The second term ended in August 2021.

Like the other departments of the Faculty of Science & Technology, the Electrical Engi-
neering Department underwent significant change: 4 recruitments between 2015 and 2021.
The Department comprises no fewer than 21 members: teaching staff (2 PRCE), academic
staff (14), teaching assistants (2) and doctoral tutors (6), together with 36 contributors from
other departments of the Faculty, from other components of UEVE or from industry.

The teaching portfolio of the department, which I led, is driven by four teaching groups
and is essentially centred on the disciplines of CNU sections 61 and 63. It comprises 82
modules, organised into 15 tracks and programmes from the first Bachelor year to the
second Master year.

In addition, T manage a total teaching volume of close to 4,400 hours per year (18%
lectures, 32% tutorials and 50% laboratory sessions), knowing that the statutory supply
does not exceed 3,200 hours. No fewer than three departmental meetings are organised
each year to allocate teaching duties and discuss pedagogical fit.

In terms of investment, the renewal of equipment and teaching test benches has been a
clear success. We respond to the various calls for proposals (CIIF, CFA-EVE, SCFC, own
funds) in order to strengthen the quality of our equipment. Our teaching portfolio has a
strong professional orientation, and one annual meeting is dedicated to these investments.

During my six years as Head of Department, I worked on several fronts, including;:

e Encouraging funding applications and the acquisition of teaching test benches in
preparation for the new accreditation (Bachelor & Master).

o Recruiting new teaching capacity (teaching staff, academic staff and/or adjunct lec-
turers) in order to accommodate the expected increase in student numbers under good
conditions, to relieve pressure on colleagues and to offer them genuine conditions for
research development.

o Initiating pedagogical partnerships with industrial stakeholders.

o Making all teaching materials available to students through the various communication
tools (E-MEDIA, MOOGCs).

« Durably embedding the Evry ICT cluster in the Paris-Saclay landscape.

o Grounding the teaching portfolio (2020-2025) in research, in line with the requirements
of Université Paris-Saclay.

Finally, since the 2017-2018 academic year, I have acted as mentor for newly appointed
probationary associate professors.
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4.4.2 Project Officer: Research Calls for Proposals

The previous presidential team (2014-2018) entrusted me with the mission of providing
operational support to academic staff in their administrative procedures and of actively
monitoring research calls for proposals (national and European).

Upstream of these tasks, my mission, as I defended it before the presidency, concerns
the monitoring of calls for proposals (national or European) and the transmission of the
relevant information to the parties concerned. To this end, I set up a monthly newsletter,
in collaboration with the research services, summarising all current and forthcoming calls.

The primary objective of my mission is to encourage UEVE academic staff to submit
projects or to join existing consortia. Informing and explaining, through seminars or meet-
ings with stakeholders (ANR, SATT), is essential for our colleagues. I also contributed
to defining the institution’s strategy for valorisation and scientific culture in view of its
evaluation by HCERES.

This mission was carried out in collaboration with the research committee and the busi-
ness and economic relations office (REME). In this context, I attended several presentation
meetings on calls for proposals at the Ministry of Research and at the European Commission
in Brussels (within the H2020 framework), and took part in various industrial fairs.

4.4.3 Vice-Presidency for International Relations & Innovation

4.4.3.1 International relations: from a policy of openness to value-driven in-
ternationalisation

Since taking office in February 2023, I have structured the international action of Univer-
sité Evry Paris-Saclay (UEPS) around a logic of institutional transformation, rather than a
mere accumulation of agreements. The aim pursued is threefold: to strengthen the academic
quality of the programmes, to increase the attractiveness of the institution for international
talent, and to consolidate the articulation between education, research and innovation at
European and extra-European scale. This orientation rests on one guiding principle: inter-
nationalisation must produce measurable value for students, teaching and research teams,
the institution and its territory.

With this in mind, I established a clearer and more operational governance. The Interna-
tional Committee, chaired in a strategic steering logic, has become a body for regulating and
prioritising actions, with a stabilised calendar of several sessions per year, more rigorous case
preparation and better articulation with the faculties. In parallel, the active involvement of
UEPS in the Paris-Saclay dynamics, notably through the International Steering Committee
(CPI), has made it possible to align our local initiatives more finely with site-level prior-
ities, in particular regarding structuring partnerships, attractiveness and the coherence of
the international training offer.

The core of the strategy has consisted in moving from opportunistic to selective and
sustainable internationalisation. This has translated into the consolidation of a portfolio
of targeted academic partners, a charter for double degrees and offshore programmes, the
revival of outgoing and incoming mobility, the hosting of international delegations, and a
strengthened presence of UEPS in academic diplomacy and international visibility arenas
(NAFSA, EAIE, APAIE, THE Summits). This policy has been conducted with constant
vigilance regarding the institutional quality of partners, the disciplinary coherence of coop-
eration and the operational sustainability of the commitments made.

I have also pursued a priority line of action on the internationalisation of the pro-
grammes, conceived as a major lever for attractiveness and quality improvement. The chosen
doctrine combines a gradual horizon (progressive scaling-up of internationalised teaching),
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instructional-design support for the teams (development of English-taught courses, interna-
tional guest contributions, disciplinary seminars, visiting professors), and dedicated incen-
tive instruments. In this framework, the Support for the Internationalisation of Education
and Research (AIFR) scheme was proposed as a strengthening mechanism, with explicit
targeting criteria and a leverage effect on faculty-level projects. The work on charters for
offshore programmes, carried and discussed in central governance, follows the same search
for academic reliability and for securing partnership trajectories.

Improving the international student experience has been a second pillar of my action.
The establishment of the Welcome Desk, its continuous operation and its articulation with
academic and territorial services have made it possible to professionalise the reception and
support of international students, from administrative procedures through to integration on
campus. This scheme was commended by national bodies, which awarded it the maximum
rating of 3 stars under the “Bienvenue en France” label (January 2026). This one-stop-shop
logic, extended through mentoring, welcome days, partner drop-in sessions and coordination
between the international office, registration services and student life, has helped convert
attractiveness into effective success. In the same spirit, I launched an international class
(an accredited French-as-a-Foreign-Language university diploma combined with multidisci-
plinary pathways) that addresses a strategic objective: smoothing entry into degree pro-
grammes, reducing adaptation gaps and securing the academic progression of international
students.

Finally, I have ensured that the International Relations policy is not dissociated from
European priorities. Involvement in the dynamics of the EUGLOH Alliance, the organisa-
tion of ErasmusDays highlights and participation in forums on European values in times of
crisis have strengthened the educational and civic dimension of internationalisation. This
orientation gives international action a broader scope than mobility alone: it contributes to
educating students capable of operating in complex multicultural, scientific and geopolitical
environments.

The 2026-2028 trajectory is now clear: consolidating partnerships with high academic
value, increasing the share of genuinely internationalised programmes, strengthening the
attractiveness schemes (including the FLE university diploma and the international class),
pursuing the revival of mobility, and anchoring international cooperation more firmly in the
research and innovation priorities of UEPS. The ambition is to stabilise a sustainable, de-
manding and differentiating model of internationalisation, fully aligned with the positioning
of Université Evry Paris-Saclay (UEPS).

A quantified summary of the actions carried out between 2023 and 2026, as a non-
exhaustive list:

e International welcome label: maximum rating of 3 stars under the “Bienvenue
en France” label.

o International class: a structured scheme, with a first cohort planned for Septem-
ber 2026, articulated with a French-as-a-Foreign-Language university diploma.

e AIFR: establishment of the Support for the Internationalisation of Edu-
cation and Research scheme, as a seed-funding and co-funding lever for priority
international actions.

e Europe: launch of several Erasmus+ Key Action 2 projects, including an Erasmus
Mundus project that I co-lead, and International Credit Mobility actions (ICM and
Blended Intensive Programmes).
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o International Relations governance: regular chairing of the International Com-
mittee, at a rate of 4 to 6 sessions per year.

o International mobility: 4326 outgoing mobilities, an increase of about 45 %,
exceeding the national average.

¢ Funding dedicated to international actions: 379 k€. The funding sources are:
Ministry and Ile-de-France Region grants, the Erasmus+ Agency and the institution’s
own funds.

e Geographical portfolio: an active network in more than 40 partner countries.

e Agreement structuring: more than 60 new agreements and framework agree-
ments signed.

e Degree-awarding partnerships: 12 partnerships developed.

o International scientific cooperation: 3 international laboratory projects currently
being launched.

¢ International outreach: participation in 13 international academic fairs and sum-

mits (including NAFSA, EAIE, THE, APAIE).

¢ Academic delegations: 56 operations in total, including 48 incoming delegations
hosted and 8 outgoing delegations (MIT/USA, UHA/USA, IIT /India, TJU/China,
HUST/China, NTU/Singapore, etc.).

4.4.3.2 Innovation: from events to an education—research—impact value chain

The extension of my portfolio to Innovation, from October 2024, was an opportunity to
structure a policy that goes beyond one-off actions. The vision I promote is that of a
transformative university, able to support students, doctoral candidates and early-career
researchers from ideation through to proof of use, and then towards incubation or trans-
fer. This approach rests on a simple principle: innovation cannot be decreed; it must be
organised, equipped and practised over the long run.

I have therefore initiated the construction of a legible strategic framework, articulated
with an operational roadmap and dedicated resources. The progressive creation of the Inno-
vation House (Maison de I’Innovation), endowed with an initial funding base and conceived
as a space of convergence between active pedagogy, prototyping, mentoring and project
maturation, is a strong institutional marker. It is designed as a support infrastructure cut-
ting across the faculties, in connection with the stakeholders of the Paris-Saclay site and of
the local ecosystem (PUI, technology transfer office, incubators, industrial partners, local
authorities).

The scaling-up of the Innovation & Technology Transfer Days (JITT), which I initiated,
is a concrete illustration of this strategy. The 2024 edition (From Idea to Transfer) estab-
lished the intellectual and methodological framework, setting out the fundamentals of the
innovation chain and mobilising researchers, students, institutional partners and valorisation
stakeholders. The 2025 edition (Think it & Do it) marked a change of scale with a more
immersive architecture (workshops, thematic stations, coaching, strengthened interaction
with support partners). The 2026 edition (Innovation through Action) opens a consoli-
dation phase: the JITT become the showcase of a structured year-long programme, with
upstream support, the production of evidence, a project showcase and orientation towards
incubation.
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The programme I have led rests on a five-phase pipeline, from the exploration of needs
through to the pitch to investors and the preparation of scaling up. This methodological
choice is decisive: it turns student innovation into a steered process, with milestones, dual
academic/industrial mentoring, progressive deliverables and maturity assessment criteria.
At this stage, more than twenty supervised industrial projects have already been submitted
within the current dynamic, which confirms the mobilisation capacity of the university
community and the relevance of the scheme.

The internationalisation of innovation is another structuring axis of my policy. The
partnership with MIT and the Sandbox ecosystem, nurtured by scientific interactions and
expedition learning formats, has made it possible to introduce high standards in experien-
tial learning, impact-oriented mentoring and prototyping culture. This dynamic has been
relayed by cooperation with site stakeholders and international networks, so as to anchor
UEPS projects in demanding environments comparable to the best academic practices.

In parallel, I have ensured that the doctoral and deeptech dimensions are integrated
into the overall strategy, in articulation with the Doctoral House, the Paris-Saclay PUI and
thematic formats oriented towards transfer (including awareness-raising schemes on scientific
entrepreneurship, introductory pathways to valorisation and serious games on responsible
innovation). The objective is to build, at institutional scale, a coherent continuum between
scientific excellence, professional preparation and socio-economic impact.

The first assessment is clear: UEPS has moved from a dynamic of animation to a dy-
namic of institutionalisation of innovation. The next steps (2026-2028) aim to stabilise
the engineering of resources, increase the conversion of student and doctoral projects into
incubatable trajectories, strengthen industrial partnerships with high technological inten-
sity, and consolidate the Innovation House as a reference platform for learning by doing.
This trajectory gives Innovation a central place in the development model of Université
Evry Paris-Saclay (UEPS), serving student success, research valorisation, and territorial
and international outreach.

A quantified summary of the actions carried out between 2024 and 2026, as a non-
exhaustive list:

e Structuring of the scheme: rollout of 3 successive editions of the Innovation
and Technology Transfer Days (JITT): 2024, 2025 and 2026.

e 2024 edition: a 3-day event with 110 participants, 3 seminars/conferences and
1 round table.

e 2025 edition: scaling up with 5 thematic stations, 12 stands (5 stations + 7
projects/startups), 6 seminars/conferences and 1 round table.

e 2026 edition: shift towards a year-long programme, “Innovation through Ac-
tion”, structured over 9 months and 5 phases (from ideation to valorisation).

e Support capacity: a pilot model with 5 to 10 selected groups and 1 to 2 work-
shops per month, backed by incubation support for the laureates in partnership
with the Paris-Saclay PUI and the Doctoral House of Université Paris-Saclay.

o Ecosystem partnerships: operational mobilisation of key partners (PUI Paris-
Saclay, SATT Paris-Saclay, IncubAlliance, Genopole, Bpifrance, MIT Sandbox, Doc-
toral House, etc.).

o Internationalisation of innovation: consolidation of an MIT /Sandbox axis (gov-
ernance interactions, conferences, methodological inspiration from learning by doing).
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o Innovation House: establishment of the framework (co-working, prototyping, men-
toring, partner drop-in sessions) as a support infrastructure for the education—research—
transfer continuum, with an annual budget of 50 k€.

Useful links to the Innovation and Technology Transfer Days (JITT):

¢ 2024 edition

— Official announcement — “Innovation Days: from idea to transfer”

— Review of the 2024 edition
e 2025 edition

— Event page — “Innovation Days: Think it & Do it!”
— Review of the 2025 edition

e 2026 edition

— Innovation Days 2026 — Call for participation (Innov’Action pathway)
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Scientific Activities

5.1 Overview of the research topics

During my Ph.D., my work addressed the control of force-feedback devices interacting with
remote virtual environments. The transmission delays inherent to this type of architecture
are a critical factor that can severely degrade the stability of the interaction. The control
strategies I developed made it possible to address this scientific bottleneck and contributed
to structuring haptic teleoperation approaches [134,24,130]. These contributions were also
validated in several international experimental settings, in particular in France, Germany,
Greece and Brazil [131].

Les véhicules 4 deux-roues
2012-2025 : Aspects de Modélisation,
estimation et reconstruction des entrées
inconnues, contrle & automatisation,

reconstruction de trajectoire. Perception, IA, regard, drones, ...

Systémes de sécurité
2009-2019 : Développement des
fonctions de risques et des
systémes de transport intelligent
tels les vitesses excessives, la
perte de controle, systémes
d'alertes et sécurité préventive.

1999 () \ Rendu haptique
| | 1999-2012 : Commande
des dispositifs haptiques

|
en présence de retard de
transmission.

Simulation de conduite
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Figure 5.1: Timeline of my research axes.

After my recruitment, I built structuring collaborations with Université Gustave Eiffel
and the SATIE laboratory (Université Paris-Saclay) around driving simulators. Leading a
dedicated project team, I developed a research programme covering, on the one hand, the
mechatronic design and control of dynamic motion-rendering platforms and, on the other
hand, the design of innovative rider assistance systems for powered two-wheeled vehicles
(PTWs). This grounding made it possible to consolidate an original scientific positioning
at the interface between control engineering, mechatronics and mobility safety.



5.1.

OVERVIEW OF THE RESEARCH TOPICS

Currently, alongside the work applied to PTWs, I am developing an activity in theoretical
control engineering centred on the estimation of dynamic states and the reconstruction of
unknown inputs for various classes of systems (linear, hybrid, LPV and nonlinear). The
approaches under study involve in particular sliding-mode observers, nonlinear Takagi—
Sugeno observers and unknown-input observers. The target applications primarily concern
ground and aerial vehicles [10,8,9,5,6].

More recently, I opened a new axis devoted to perception techniques and to architectures
based on artificial intelligence. My research focuses in particular on environment perception
for accurate localisation, as well as on the automated design of deep neural networks. The
objective is to increase the robustness and the performance of estimation and dynamic
perception algorithms for autonomous mobility systems, both ground and aerial. This
orientation, at the crossroads of control engineering, robotics and Al, constitutes a research
perspective with high potential [38,13,2].
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Figure 5.2: Complementarity of the research axes.

My research activities are organised mainly around three major application axes: re-
mote haptic simulation, driving simulation and the safety of two-wheeled vehi-
cles.
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Figure 5.3: Applications vs. methods.

5.1.1 Haptic simulation
5.1.1.1 Haptic interfacing

Human-centred applications, such as haptic interaction, are increasingly numerous and var-
ied. This variety sometimes requires complex implementation and control, owing to the
nature of the interconnected systems (Figure 5.4):

e the human operator;
o the haptic interface;
o the virtual environment (VE);

e the transmission channel.
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Figure 5.4: Simplified diagram of a haptic interaction
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Haptic applications bring a human operator into interaction with a virtual environment.
This interaction may involve the human sense of touch (roughness), the kinaesthetic sense
(force) or the tactile sense (temperature).

5.1.1.2 Stabilisation of haptic rendering under delay

The coupling between virtual reality techniques, based on virtual environments, and force-
feedback teleoperation systems has made it possible to distribute haptic interaction over a
network. This inevitably induces instabilities. To address these problems, I proposed two
approaches. The first solution is a predictive controller based on the identification of the
model of the haptic device [128]. The controller is an extension of the Smith predictor to
teleoperation systems, with two advantages:

a) the approach requires no a priori information on the delay [133,132];

b) the approach extends directly to the case of time-varying transmission delays [105,125].

This work has been disseminated through several book chapters, journal articles and
papers in international conferences [30,29,24,128].

The second, passive solution concerns the extension of the wave-variable approach to
the case of time-varying delays [129].

Building on this experience, I actively took part in several national projects: the
CNRS specific action “Haptic Interfaces and Information”, and European projects: the
“INTUITION” Network of Excellence and the “CompanionAble” integrated project.

More recently, and in collaboration with Philippe Hoppenot (IBISC laboratory) within
the European project CompanionAble!, I turned to a new line of research aimed at de-
veloping a support for cognitive stimulation and therapy management for elderly people
with cognitive impairment (Alzheimer’s disease). In this project, we gave the remote oper-
ator (care or telemonitoring staff) a means of interacting with the person at home, in the
form of remote control of a semi-autonomous mobile robot through a haptic device or a
force-feedback joystick [105,102].

The first subjective conclusions are based on the feedback of the subjects who tested the
teleoperation system. For these users, visual rendering can substitute for haptic rendering
only in certain “simple” cases. Other objective criteria were also defined, such as task
completion time and ease of control.

5.1.2 Driving simulation

Driving simulation consists in giving a human driver the illusion of travelling through a
road environment at the wheel of a vehicle, both the environment and the vehicle being
virtual, with the exception of the vehicle’s control devices. The illusion of self-motion is a
complex phenomenon involving human proprioceptive sensors, in particular the visual and
vestibular systems, as well as the representations of body position and balance in space.
This research topic is framed by a very close collaboration between three research centres:
Université Gustave Eiffel, SATIE (Saclay) and the IBISC laboratory.

The initial objective of this research was the implementation of driver assistance systems
on dynamic simulators. This question was the starting point of the doctoral work of Mr H.
Mohellebi [127]. Since 2005, I have taken charge of the scientific animation and coordination
of this research axis within the IBISC laboratory. In this context, my activities have mainly

ntegrated Cognitive Assistive and Domotic Companion Robotic Systems for Ability and Security
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concerned car and motorcycle driving simulators, in particular through the ANR-PREDIT
projects SIMACOM? and VIGISIM?3, for which I was the scientific leader.

My contributions made it possible to move from work initially oriented towards force-
feedback architectures to dynamic simulators with a moving base. These new architectures
offer a richer, more realistic and more multidisciplinary simulation than haptic interaction
alone. Indeed, dynamic driving simulation simultaneously integrates issues related to hu-
man perception and to robotics, ranging from mechatronic design to mechanical modelling,
control, and road safety.

The use of driving simulators offers undeniable advantages: optimal safety during tests,
the possibility of experimenting with various vehicle configurations, the comparison of driver
behaviours, training in emergency manoeuvre management, and awareness-raising about dif-
ferent road contexts (urban, peri-urban or motorway). They are therefore essential research
tools for studying and analysing human behaviour in varied traffic situations, and play a
major strategic role in improving road safety.

My work in this field led to the design and construction of three dynamic simulator
prototypes: one dedicated to powered two-wheeled vehicles (PTWs), and two car simulators.
In addition, we developed advanced methods for improving multimodal rendering in order to
increase the drivers’ sense of presence and immersion, through innovative techniques based
on force feedback, dynamic motion rendering and the integration of driver assistance.

A detailed synthesis of these contributions on the driving simulation of powered two-
wheeled vehicles was published in the form of two books, in 2013 and 2014 respectively
[25,26].

5.1.2.1 Contributions

While the design of car simulators has been a well-established research field for several years,
driving simulation for powered two-wheeled vehicles (PTWs) is still in its infancy, with very
few existing prototypes. Immersion is indeed particularly complex for these vehicles, notably
because of balance issues. My research activities in this field can be structured into four
main parts:

Design and construction of low-cost platforms

The complexity of a simulator does not necessarily guarantee its fidelity in reproducing
the full set of real driving sensations. This is why I proposed simple and inexpensive
mechanical architectures, suited to specific applications such as driver training, behavioural
study or road-risk prevention in hospitals and driving schools. The simplicity of these
systems is often compensated by the integration of software artefacts (sound, visual effects)
or hardware artefacts (vibrations, air blast) in order to reach an immersion comparable to
that of high-end simulators.

This research topic concerns the development of mechatronic architectures for car and
motorcycle driving simulation. It addresses design and construction aspects that can be
summarised as follows:

o The selection of the relevant sensations and of the motions to be reproduced (trans-
lations and/or rotations), suited to each target application [127,126,120]. The kine-
matics of the platform follows directly from these choices and from the established
specifications [119,21].

2Simulator for learning to ride powered two-wheeled vehicles.
3Simulator for detecting alterations of driving behaviour related to attention and vigilance.
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e The choice of actuation and motion transmission technologies and the mechanical siz-
ing (force, torque, velocity, acceleration), with particular attention paid to economic
constraints [113,22,20]. These choices subsequently facilitate the synthesis of the con-
trol algorithms [124].

Modelling of driving simulators

The dynamics of ground vehicles differs appreciably from that of aircraft, for which these
simulators were initially designed. Moreover, motorcycle dynamics is particularly complex
because of the high power-to-weight ratio and of the lean effects in cornering. My work has
addressed the rigorous modelling of serial and parallel dynamic platforms [21,20], including
the identification of the essential inertial parameters [115,22].

These kinematic and dynamic models play a crucial role in the interface between the
driver’s commands and the motion-rendering module. I have thus proposed various dynamic
models, particularly suited to powered two-wheeled vehicles [118,116,114,19].

Control of motion-rendering platforms

The various models are used to execute the trajectories generated by the control modules,
also called motion-cueing algorithms. Three types of algorithms exist in the literature:
the classical, the adaptive and the optimal algorithm. The most common one is the so-
called classical algorithm, for reasons of implementation simplicity and compliance with
real-time constraints [124,123]. In order to optimise the rendering of this algorithm, we set
up a parameter-synthesis technique based on objective considerations, such as the available
stroke, the achievable accelerations and the actuation technology [124]. We also established
an objective procedure for parameter selection. Existing control approaches suffer from a
few drawbacks, their use being based on a trade-off to be favoured:

¢ The algorithm based on optimal control uses a “sensitive” error, comparing the output
of the virtual vehicle model, in order to obtain sensations close to those of real driving
situations;

e The algorithm based on adaptive control, unlike the previous one, does not take
perception aspects into account and adapts according to the available strokes.

For all these reasons, we developed other promising control approaches, such as gener-
alised predictive control (GPC) [23]. This work was carried out within the Ph.D. of Mr M.
L. Saidi, in cooperation with Mr A. Abbassi of the University of Annaba (Algeria).

Motion-rendering platforms

The work carried out within numerous projects gave “birth” to three driving simula-
tors, two of which are dedicated to car driving simulation [127,126, 104] (Figure 5.5) for
behavioural studies.
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Figure 5.5: (a) SIM?, (b) the “Yaw” simulator and (c) the motorcycle simulator.

The last device is a driving simulator for PTWs, which is the first prototype of its kind
in France [121,115,111,110] (Figure 5.5.c). The “motorcycle” simulator was built during the
Ph.D. of Mr Nehaoua and exhibited at the Paris Motor Show in 2008.

5.1.3 Road safety: application to motorcycles

The previous work made it possible to initiate an emerging research topic on safety systems
for powered two-wheeled vehicles (PTWs), given their highly complex dynamics, their un-
stable equilibrium and the strong vulnerability of their users. The scarcity of existing work
makes this field particularly promising.

Powered two-wheeled vehicles are today an increasingly sought-after means of transport,
notably because of the possibilities they offer for escaping road congestion. This is confirmed
by the number of such vehicles in daily circulation, contributing to ever denser traffic.
Nevertheless, this phenomenon leads to a sharp increase in the number of accidents and
consequently in the number of casualties, placing riders in the category of highly vulnerable
users.

At first sight, the development of active driver assistance could solve the problem of
vehicle controllability, but this solution is hardly feasible when it comes to irreversible losses
of control, which moreover account for a very significant share of single-vehicle accidents.
Furthermore, the adaptability of active assistance to powered two-wheeled vehicles is far
from obvious. Currently, the emphasis is on developing safety systems that warn the rider
sufficiently far upstream of a hazard to avoid the conflict situation: these are preventive aids.
More recently, we have started to study active braking on motorcycles (brake distribution,
search for optimal slip, etc.) as well as motorcycle trajectory reconstruction techniques
based on visual perception.

Our first developments fall within this framework and contribute to modelling, parameter
identification, the estimation of dynamic states and unknown inputs, the analysis of limit
dynamics and the construction of an experimental platform. Several points have thus been
addressed:

5.1.3.1 Modelling aspects

The modelling of PTWs is a complex subject that has attracted considerable interest in
recent years. Unlike four-wheeled vehicles, developing a theoretical model involving lateral
dynamics requires taking the roll angle into account, which cannot be neglected since in
some extreme scenarios it can exceed 40°. Moreover, studies of the rider—-PTW dynamic
interaction have revealed phenomena specific to this category of vehicles, such as counter-
steering during cornering.
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Deriving a rigorous dynamic model for two-wheeled vehicles therefore remains a complex
task. The various works on this subject present simplified models that depend strongly on
the problem addressed. Indeed, the analysis of the handling or of the motion control of these
vehicles around quasi-equilibrium trajectories, such as straight-line or cornering motion, is
generally based on a linear model derived from small-perturbation theory [151]. This type
of model only provides a local picture of two-wheeler dynamics, and cannot be used as a set-
point generator in the driving-simulation problem. The literature also proposes nonlinear
models to better describe motorcycle dynamics.

Aware of these requirements, I started research, in collaboration with Mr Nicolas Séguy,
on the modelling of two-wheeled vehicles taking into account the real-time constraint re-
quired in driving-simulation applications. A first study was launched within the post-
doctoral work of Mr S. Hima, aimed at establishing a dynamic model of a two-wheeler
based on the recursive Newton—Euler technique [118,116]. For a tree structure with simple
joints, this technique makes it possible to use the kinematic data of the preceding bodies
in order to compute the dynamics of the body under consideration. As a consequence, the
number of operations and the computation time are considerably reduced, in addition to the
simplicity of implementation. We adapted this approach to two-wheeled vehicles in order to
close the kinematic chain properly with the tyre-road contact forces. In addition, we made
several modifications to the various models existing in the literature in order to adapt them
to our driving-simulation applications. This last work was carried out within the Ph.D. of
L. Nehaoua, by proposing an extension of the motorcycle dynamics through the addition of
the degrees of freedom required for trajectory generation [19].

Implementing these various dynamic models in driving-simulation applications requires
knowledge of several inertial parameters of the vehicle (identification) as well as of the
external forces acting on the motorcycle, such as tyre—road contact forces, aerodynamic
forces or the rider’s torque. This last input is very difficult to measure and is regarded
as the main input of the dynamic model, which therefore has to be estimated. To this
end, we developed several estimation tools [106]: the first is based on knowledge of the
model of the simulator’s steering column. The second study was initiated in collaboration
with Professor Leonid Fridman during his stay in our laboratory. The approach consists in
applying high-order sliding-mode (HOSM) algorithms [18] or variable-gain super-twisting
algorithms (VGSTA) [101].

Figure 5.6: Kinematics of a PTW.
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Since the 1970s, considerable research has been carried out to develop dynamic models
specific to PTWs. The complexity of the couplings between longitudinal and lateral dynam-
ics generally requires a separation into two distinct dynamic modes: “in-plane”, denoting
the longitudinal dynamics, and “out-of-plane” for the lateral dynamics. A wide range of
lateral-dynamics models exists for PT'Ws, from the simple inverted pendulum to multi-body
models composed of 9 bodies and allowing no fewer than 16 degrees of freedom, Figure (5.6).
Among the best-known models are those of R. Sharp (1970, 1994 and 2004) and [19]. In
this context, we developed several variants of dynamic models for PT'Ws for observation and
control purposes, taking the real-time constraint into account for practical aspects [86,16].

5.1.3.2 Preventive safety

Within this framework, I co-supervised two Ph.D. theses at Université Evry Paris-Saclay.
The first, that of Mr H. Slimi, aimed at detecting accidents related to a loss of control in
cornering. We proposed a rider assistance system warning of a possibly excessive speed
[112,109,108]. These safety thresholds are computed from knowledge of the motorcycle’s
own dynamics, of the road attributes (elevation, slope, etc.) and of the rider’s behaviour
(mobilised friction). These elements rely on the design of observers for linear vehicle mod-
els. In particular, we detailed a first proportional-integral (PI) observer in the presence of
unknown inputs (rider torque). In a second step, the PI observer was applied to the joint
estimation of the state vector and of the unknown inputs (road bank angle, yaw moment
and wind force).

The second thesis, that of Mr C. Chenane, followed on from the work of Mr H. Slimi.
A significant part was devoted to establishing risk functions related to the limit roll angle
in cornering situations [90]. In this work, the success of the risk functions depends on the
quality of the estimators used. P2I observers (proportional double-integral) were tested on
two different dynamic models [96, 97]. The first model is an inverted pendulum, where the
objective is to estimate the roll angle of the vehicle as well as the road attributes. The
second model is a two-body structure where the objective, in addition to the previous one,
is to estimate the steering dynamics (rider’s action), the complete model being rewritten in
Takagi—Sugeno polytopic form. An H., synthesis was necessary to make the state estimation
robust with respect to measurement noise and other parametric uncertainties [141, 96, 97].

In addition, within the Ph.D. of Mr P-M Damon, which I supervised, we addressed the
synthesis of a new risk function for characterising the steering behaviour of motorcycles
(over- and under-steering). Whereas conventional approaches use kinematic formulations,
we proposed an original method based on the interpretation of indicators (AY: lateral
deviation and At: relative heading angle) estimated by visual perception techniques [13,70].
The use of vision makes it possible to dispense with many constraints, such as knowledge
of the vehicle dynamics (see Section 5.1.4.3). The risk function we propose is based on the
analysis of three variables, Figure (5.9):

o &5 the steering ratio computed from vision,
o AY: the dynamics of the lateral deviation from the reference line,

. A¢ the dynamics of the angle between the tangents to the vehicle trajectory and to
the reference line.

The study of &5 is common to many works addressing steering-behaviour analysis. Nev-
ertheless, the introduction of AY and Aw is entirely novel. These two additional indices
clearly define the criteria for characterising the steering behaviour from these three vari-
ables. The next step concerns the extension of this approach to curves with clothoids and the
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improvement of robustness with respect to the prediction horizon and to adverse external
conditions.

Finally, new risk-quantification functions are being developed, concerning the computa-
tion of the time (TLC) and distance (DLC) to line crossing.

5.1.3.3 Active safety

Work on road safety continued with the Ph.D. of Mr M. H. Dabladji, which I supervised,
on the synthesis of observers for two-wheeled vehicles whose dynamic model is strongly
nonlinear (coupling between longitudinal and lateral dynamics, tyre-road contact forces,
etc.) [139, 91, 86, 87, 89, 88]. The objective was to propose an active braking system
enabling the rider to negotiate curves safely. The estimation of the dynamics had to be finer:
contact forces and other slip factors taking into account the variation of the longitudinal
velocity. We worked on the robust estimation of these dynamic states without a priori
knowledge of the tyre characteristics. Our recent developments [16, 15, 87] aim at estimating
the available friction for a braking system that adapts to variations in road friction. To this
end, we synthesised, in a new time basis, a sliding-mode controller whose set point is an
optimal slip favourable to efficient braking. This optimal slip is computed by a Maximum
Power Point Tracker (MPPT) algorithm.

In addition, we are studying a new approach that dispenses with the MPPT algorithm
and that, in a single step, ensures both the estimation of the dynamic states and the
identification of the tyre parameters, making it possible to estimate the maximum friction
under certain conditions (linearity domain of the contact forces). All these techniques were
tested on the BikeSim simulation platform. Experimental tests on the laboratory’s electric
scooter gave excellent results [81].

5.1.4 Control and Observation

5.1.4.1 Reconstruction of dynamic states and unknown inputs

Intelligent transportation systems (ITS) for motorcycles require the estimation of their
dynamic states. However, the direct measurement of all states, inputs and dynamic param-
eters, as well as of the infrastructure attributes, is unlikely. Indeed, several variables are
difficult to measure for economic or technical reasons, such as steering torque, roll angle,
tyre forces, road friction and road geometry. To address these issues, we proposed several
contributions using:

1. high-order sliding-mode approaches for a constant longitudinal velocity [17,89] for the
estimation of the lateral and longitudinal dynamics [86].

2. polytopic (TS) approaches: the estimator is an observer with unknown-input decou-
pling [88,77] for the lateral dynamics.

3. LPV approaches starting from the Sharp 1971 dynamic model, for the simultaneous
estimation of states and parameters based on delayed outputs [72]. An approach is
proposed to circumvent the decoupling condition that is not initially satisfied.

4. adaptive unknown-input approaches for the estimation [84] and identification [65] of
the lateral dynamics.
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Figure 5.7: Experimental results & platforms.

5. adaptive approaches for polytopic (TS) systems, for the estimation of the lateral dy-
namics and the identification of tyre cornering stiffnesses.

6. algebraic approaches with sliding-mode differentiators [79,87] for the estimation of the
lateral dynamics.

7. differential approaches coupled with vision-based approaches [89] for the estimation
of the lateral dynamics and of the road attributes.

8. visual perception approaches based on Inverse Perspective Mapping techniques for the
reconstruction of steering behaviour and trajectory [69].

All our estimation algorithms were tested on the BikeSim simulation platform, and
others on our instrumented vehicles [81], Figure (5.7).

5.1.4.2 Parameter identification for PTWs

The observation of dynamic states and the reconstruction of unknown inputs for PTWs
is a challenge that is still being explored. The difficulty of these approaches lies in the
fidelity of the synthesis models and consequently in the availability of the parameters. For
example, a motorcycle with a two-body model involves no fewer than 34 geometric and
inertial parameters: centre of gravity, mass distribution, tyre stiffnesses, masses and inertias.

In order to circumvent this problem, we resorted to several identification and observation
approaches and proposed new, very promising techniques. Among these approaches, we
used:

o algebraic approaches [79].
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o differential approaches based on gradient descent [78].

o unknown-input observers with delayed outputs [72,11].

z(t) = Az(t)+ Bu(t) + Dyb (5.1)
y = Cx(t) ‘
A full-order unknown-input observer structure
2(t) = Nygz(t) + Lygy(t) + Gyu(t) (5.2)
i(t) = z(t) — Hyy(t)

is proposed for the augmented system with delayed outputs. Among other things, this
augmentation makes it possible to unlock the decoupling condition (rank(CD) # rank(D)),
which is due to the large number of parameters to be identified relative to the available
outputs. Under certain conditions (persistence of excitation, etc.), this condition is unlocked
for the following system:

#(t) = Ax(t) + Bu(t) + D,0 (5.3)
y = Ca(t) ’
with,
A -0, B o Opxng Dg C o Opyxn
0, --- A Onxng B ng Onyxn  * C

with: rank(CD) = rank(D).

Within the ANR project VIROLO++4, we had to identify 34 parameters of 3 vehicles
with 8 outputs (the steering angle and its derivative, the angular velocities, the wheel
rotation speeds and the lateral acceleration). The results are shown in Figure 5.8.
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Figure 5.8: Identification of the inertial parameters of a PTW.

5.1.4.3 Trajectory reconstruction for PTWs

This section presents my recent work on the design of observers based on visual perception
techniques for the dynamic estimation of powered two-wheeled vehicles (PTWs). The main
objective is the estimation of the dynamic variables relevant to risk functions intended to
prevent losses of control, to handle involuntary trajectory deviations or to generate safe
lane-keeping set points. Unlike algebraic or differential methods, the vision-based approach
avoids the difficulties inherent in the use of a complete vehicle dynamic model and the asso-
ciated uncertainties. Our original solutions require only a minimalist hardware architecture
consisting of a monocular camera combined with an inertial measurement unit (IMU), placed
at the front of the vehicle. This work was initiated during the Ph.D. of Pierre-Marie Damon,

in close collaboration with Professor K. Youcef-Toumi (MIT, USA).
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Figure 5.9: Position of a PTW on the road.

We proposed a first estimator to predict the road geometry and to simultaneously re-
construct the relative lateral position of the PTW with respect to one of the lane markings
[70], as well as the roll angle of the PTW [69]. The latter requires the use of a camera only.

MCAS: overspeding alert

Captured Frame N°104 Bird-Eye-View Lane Filtering Lane Tracking

46.4°

Figure 5.10: Motorcycle Curve Assist (MCAS).

Finally, we addressed the synthesis of a risk function for detecting under- and over-
steering situations [71]. In practice, the aim is to characterise the steering behaviour of the
vehicle as neutral, over-steering or under-steering, in order to detect and anticipate run-off-
road events or losses of control. Compared with kinematic approaches, our original solution
based on visual perception dispenses with many constraints. It requires no knowledge of the
vehicle parameters and no additional sensor installation. It also bypasses a possible prelim-
inary estimation of the tyre slip angles. Moreover, it is much richer in information. Indeed,
the detection of under- or over-steering is generally based on the analysis of a well-known
indicator, the steering ratio. In this context, we proposed introducing two new indicators:
the rates of the lateral deviation and of the relative yaw angle between the trajectory of the
PTW and that of a reference road line. Our current work concerns the characterisation, by
visual perception techniques, of the distance and time to line crossing (DLC & TLC) for
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powered two-wheeled vehicles. All the algorithms presented in this part were validated with
the BikeSim simulator. These simulations showed the considerable added value generated
by the introduction of visual perception techniques in the development of rider assistance
systems. Some of these results are available at the links below:

]VEﬁSITE DEVRY

VAL D'ESSONNE

Figure 5.11: KTM 1290 S Adventure motorcycle equipped with a visual perception system.

e A module for detecting under- and over-steering situations and warning in curves, or
Motorcycle Curve Assist (MCAS): video 1.

A module for detecting excessive speed, or MCAS: video 2.

o A module for detecting dangerous cornering (MCAS): video 3.

e A module for computing TLC and DLC: video 4.

Nevertheless, these new techniques still require many improvements. First, a robustness
study is essential for shadow areas on the road, partial occlusion of the markings and
degraded marking paint. It would also be of interest to address the case where other
vehicles are present within the prediction horizon of the road geometry. Finally, within two
second-year Master’s internships (SAM track), we are currently in a phase of experimental
validation of these algorithms on videos recently acquired with the KTM 1290 Adventure
of the IBISC laboratory.
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Figure 5.12: Prototype of an application for visual-inertial data fusion using a smartphone.

In addition, a non-intrusive perception system is being developed, based on data fusion
from a smartphone. The objective is to make rider assistance systems widely accessible
to PTW users. Figure (5.12) presents a functional illustration of an application, with the
phases of 1- camera calibration, 2- launching of the IPM algorithm and 3- acquisition of the
smartphone’s inertial sensors.

These initial results have been significantly enriched and improved in the ongoing theses
of Obaida Alrazouk and Martin Pryde. We have introduced an innovative approach for es-
timating the lateral dynamics of PTWs (sideslip angle and lateral velocity) from monocular
vision and an IMU, using a formulation without explicit vehicle dynamics. This approach
relies on two complementary techniques: vanishing-point detection to estimate the rela-
tive orientation of the vehicle with respect to the road, and accurate reconstruction of the
road markings through IPM coupled with a polynomial modelling of the trajectories [6, 41].
All the algorithms were tested and validated in various complex scenarios on the BikeSim
simulator and in real experiments with an instrumented KTM 1290 Adventure motorcy-
cle, showing excellent real-time performance and increased robustness under different road
conditions.

The work carried out by M. Pryde also includes the study of lateral velocity based on
image-to-road mapping, and the development of visual-inertial methods for estimating road
curvature and lateral velocity in Double Lane Change (DLC) avoidance manoeuvres [40,
43].

Finally, particular attention is paid to making these rider assistance systems widely
available, by integrating these technologies into mobile applications that use only the sensors
present in current smartphones, thus enabling a massive and affordable dissemination of the
proposed solutions within the riding community.

Finally, the approach adopted in this context, illustrated by the paper DeepRide Dynam-
ics [38], marks an important methodological turning point towards the advanced integration
of artificial intelligence techniques into dynamic perception and state estimation problems
for ground vehicles. We developed an innovative approach based on recurrent neural net-
works (RNNs) to estimate in real time the fundamental dynamic states of a powered two-
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wheeled vehicle (steering dynamics, lateral dynamics, slip angles and accurate positioning
on the road) [38], video 5. This purely data-driven framework has demonstrated its ability
to effectively overcome the limits imposed by the uncertainties and the complexity of clas-
sical dynamic models. The use of deep networks allows in particular a good generalisation
to varied dynamic and environmental conditions, thus opening a promising path towards
robust embedded solutions with low computational cost. As an immediate perspective, we
intend to extend this work towards hybrid architectures, combining the richness and robust-
ness of data-driven approaches with the accuracy and interpretability of methods based on
explicit physical models. This hybrid path will not only improve the performance of rider
assistance systems, but also provide a finer understanding of the underlying physical mech-
anisms, thereby contributing to a better command of critical situations and to the overall
safety of ground and even aerial vehicles.

5.1.5 Multi-view reconstruction for aerial vehicles

Since 2017, our research has also focused on visual perception for the autonomous naviga-
tion of unmanned aerial vehicles (UAVs). In particular, the Ph.D. of Rayane Benyoucef,
supervised at the IBISC laboratory, was an important milestone in this field, developing
innovative methods to solve the Structure from Motion (SfM) problem. This work aimed at
the real-time reconstruction of the 3D structure of a scene observed by a monocular camera
mounted on a UAV.
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Figure 5.13: Pinhole camera projection

Indeed, and by way of example, UAVs require autonomous navigation and localisation
algorithms enabling multi-view reconstruction (structure from motion, SfM). In this context,
numerous works have addressed the recovery of the 3D structure in order to obtain the pose
of an object.

With this in mind, we explored two major families of approaches: on the one hand,
deterministic nonlinear observation techniques, and on the other hand, recursive filtering
methods. Rayane Benyoucef proposed an original approach based on Takagi-Sugeno (TS)
observers, making it possible to efficiently handle the estimation of unmeasured variables
such as the depth and the linear velocity of moving UAVs, even in cases of partial camera
calibration. The stability and robustness of the developed estimators were rigorously estab-
lished through Lyapunov functions and validated by exhaustive simulations under various
noise conditions and parameter variations.

More precisely, these deterministic nonlinear approaches, supported by a quasi-LPV
(Linear Parameter Varying) formulation, made it possible to remove several limitations of
classical methods, in particular by reducing the conservatism of the constraints imposed by
Linear Matrix Inequalities (LMIs). The use of a dynamic extension of the camera perspective
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model also contributed to improving the performance of the observers in terms of accuracy
and convergence time.

In parallel, we developed the “Kinematics from Motion (KfM)” approach, intended to
simultaneously estimate the kinematics of the UAVs and the three-dimensional structure of
the observed scene. This hybrid approach, experimentally validated thanks to an instru-
mented test bench, in particular through a VICON system installed in our flying arena at the
IBISC laboratory, constitutes a promising basis for advanced applications in autonomous
aerial robotics. This work thus paves the way for the future integration of hybrid approaches
combining model-based estimation and machine learning, in order to further strengthen the
robustness and the performance of visual perception systems embedded on UAVs.

X = % € R is the unmeasured depth that we wish to estimate. The state space of the
dynamic model is given by:

s = fm(svu)+QT(57u)X
X = fu(37X7u)

Fo(s) = (xy —(1 +2?) y>w

1+92 -y —x
QT(s,u) = (—vz + v, —vy + yvz)
fu(sv X5 u) = UZX2 + (ywx - mwy)X

In [60], the problem of depth observation in classical visual servoing schemes is solved.
We presented new depth-estimation approaches by considering the linear parameter-varying
(LPV) model of the camera (5.1.5) (pinhole camera projection). This method takes the
inverse of the depth as an unmeasured state with known dynamics and uses the Thau—
Luenberger observer (5.4) for quasi-LPV systems, under the assumption of perfect knowl-
edge of the intrinsic camera parameters.

{fi = 37% wi(R)(AiX(t) + Li(y(t) — 9(1))) + B(y)w(?) (5.4)
9=0CX

Nevertheless, in our case, since the observability conditions depend on the current states
and since the applied inputs generally refer to a uniformly observable system, they may affect
the observability conditions of the system.

A second part addresses the reconstruction of the camera kinematics in parallel with
that of the 3D scene. We named it Kinematics from Motion (KfM) [9, 54]. The approach is
currently being developed using several UAVs equipped with inertial cameras and operating
in a flying arena equipped, among other things, with a VICON system for ground-truth
validation [61].

5.1.6 Gaze dynamics & vehicle trajectory

Human vision plays a crucial role in ensuring safe driving. Drivers constantly analyse their
environment in order to follow the desired trajectory, avoid other vehicles and anticipate
potential hazards. Numerous studies have explored the influence of gaze direction and
of the extent of the visual field on driving, showing that these factors directly affect the
variability of the vehicle trajectory and its positioning on the road. Until now, this work has
focused exclusively on four-wheeled vehicles, leaving a significant gap concerning powered
two-wheeled vehicles (PTWs).
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Through my research activities at the IBISC laboratory, I initiated pioneering work
aimed at filling this gap by specifically studying the impact of visual behaviour on motorcycle
riding. In close partnership with motorcycle training centres, we confirmed the paramount
importance of gaze direction in various critical situations, such as speed adjustment during
lane changes, trajectory keeping in curves, optimal positioning on the road, management of
inter-vehicle distances, anticipation skills, and interaction with other vehicles.

Our research has been structured into three key stages:

1. The first stage consisted in carrying out a series of experiments using virtual reality
(VR) in order to analyse the effect of a visual aid based on the tangent point (APEX)
for novice riders. Using an immersive motorcycle platform coupled with a VR headset,
we observed that the introduction of a visual aid enabled novices to quickly adopt
visual strategies close to those of experienced riders, particularly in complex curves.

2. In a second stage, we deepened our analysis by testing different conditions of restricted
visibility during virtual car driving. This study showed that visual information pre-
cisely aligned with the tangent point optimises both gaze stability and steering ac-
curacy. Any misalignment induces a notable increase in cognitive load, reflected by
increased variations in eye movements, pupil dilation and a marked variability of the
trajectories.

3. Finally, a third series of experiments in real conditions made it possible to directly
compare the visual strategies of car drivers and motorcycle riders on identical routes
with varying levels of difficulty. Our results clearly showed significant differences in
visual behaviour: riders exhibited shorter and more frequent fixations directly tar-
geting the tangent point, whereas car drivers maintained a broader and more stable
gaze dispersion. These differences were particularly pronounced in tight curves, re-
vealing adaptations specific to the dynamic requirements and stability constraints of
the vehicles used.

This work, exploring the causal link between gaze dynamics and trajectory variability,
clearly shows that visual behaviour in motorcycle riding is strongly adaptive, conditioned by
the available visual information and by the dynamic characteristics of the vehicle. On the
basis of these results, we aim to design an innovative rider assistance system, able to correct
and optimise the gaze direction of novice riders in order to improve safety and performance.
This interactive system will use virtual or augmented reality, combined with an eye tracker,
to provide immediate and personalised feedback to the rider. Finally, a thorough validation
of the transfer of the skills acquired on the simulator to real riding situations will be carried
out, thus confirming the practical applicability and the pedagogical effectiveness of our
approach.

5.2 Summary of the main scientific contributions
The main scientific contributions of my research activities are:

e The development of predictive and passive control strategies for stabilising haptic
rendering under constant or time-varying transmission delays, with applications in
teleoperation, concurrent and collaborative engineering;

e The design, mechatronic characterisation and control of low-cost motion-rendering
platforms dedicated to car and motorcycle driving simulators, with three innovative
operational prototypes built;
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o Advanced motion-cueing methods for driving simulators, including an original ap-
proach to the optimised tuning of Washout filters;

o Three (3) innovative and operational driving simulator prototypes.

¢ The development and application of several estimation techniques for ground transport
applications (vehicle state, driver and environment):
— Observers based on sliding-mode techniques;
— Algebraic estimation techniques (model inversion, differentiators, etc.);
— Polytopic observers for nonlinear dynamic systems;
— Robust linear observers (proportional double-integral, Luenberger, etc.);
— Vision-based estimation techniques for vehicle trajectory reconstruction and anal-

ysis.

e A significant contribution to the identification of the inertial and tyre parameters of
powered two-wheeled vehicles, with innovative approaches based on unknown-input
observation and robust identification through differential techniques.

e The development of original road-risk quantification functions for motorcycles, in par-
ticular the preventive detection of losses of control, of under-steering and of over-
steering using visual and visual-inertial approaches exclusively.

e Control of dynamic systems: teleoperation systems, motion-rendering platforms and
autonomous vehicles.

Figure 5.14: Link to the YouTube videos — research work

Hichem ARIOUI 47 CV - Extended version



Scientific Leadership and Cooperation

6.1 Leading project teams

After my recruitment, I took over the co-leadership! of the “Virtual Reality and Haptics”
(RVH) group of the Complex Systems Laboratory (LSC). This responsibility initially trans-
lated into the follow-up of the INTUITION Network of Excellence, through participation
in the various meetings on the structuring of Virtual Reality in Europe and worldwide.
In 2003, I began supervising Mr H. Mohellebi, then in the first year of his Ph.D. under
the supervision of A. Kheddar. The latter asked me to steer the research towards the de-
sign of low-cost motion platforms and to consolidate the emerging collaboration with
IFSTTAR (now Université Gustave Eiffel) on driving simulation.

The building of a team around driving simulation activities began concretely in my
second year after recruitment. From that year onwards, I took part in setting up two
PREDIT-ANR projects (2005-2009), for which I was the scientific leader, as well as
in applying for funding from several institutions and supervisory bodies (UEPS, Genopole,
the Ile-de-France Region). These resources enabled, on the one hand, the acquisition of
substantial equipment for building motion platforms and, on the other hand, the recruitment
of doctoral candidates, a post-doctoral researcher and several Master’s interns, as well as
the attraction of colleagues within the laboratory to this new topic. During this period,
the LSC laboratory was restructured, after merging with the LAMI laboratory, around new
teams and a new laboratory, IBISC. I carried out my research within the IRA2 and SIAM
teams.

The composition of the project team under my responsibility was as follows:

e 2 associate professors, including myself and Nicolas Séguy;

¢ 2 doctoral candidates enrolled at UEPS, one affiliated with IBISC and the second with
IFSTTAR;

¢ 1 post-doctoral researcher recruited for the duration of the two PREDIT-ANR projects.

To a lesser extent, and from the end of 2008, I collaborated with Philippe Hoppenot,
within the CompanionAble European integrated project, on the implementation of
a haptic interaction system over the Internet for the control of a mobile robot dedicated to
assisting dependent persons. In this work, I was able to lead the reflection on this interaction
and also supervised a post-doctoral researcher and a second-year Master’s intern.

Furthermore, since 2009 I have been leading the new research topic on the
safety of powered two-wheeled vehicles, which I initiated with Said Mammar. I con-
tribute my expertise in vehicle modelling, detection of accident-prone situations and rider

!Together with Pierre Joli. The previous head, A. Kheddar, had left on secondment to CNRS in Japan.
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assistance. I have co-supervised seven (7) theses: Mr H. Slimi, Mr Ch. Chabane, Mr H.
Dabladji, Mr P-M. Damon, Ms Fouka, Mr O. Al Razouk and Mr M. Pryde.

The activity around two-wheeled vehicles has developed very well in recent years and has
become a major research axis within the laboratory and the STAM? team. The team has
grown, with 1 professor, 5 associate professors and several doctoral candidates and interns
since 2012. T initiated and/or took part in several research projects, including:
two research outreach funds (FRR-UEPS), three ANR projects (VIROLO++, APADrone
& BikerAssist?, the latter two unsuccessful), and two European projects (HERMES* and
VISTA, both unsuccessful).

The applications developed within our project team are inherently multidisciplinary,
since they combine several systems of different natures (biological, mechatronic, computa-
tional, a diversity of sensors). This multidisciplinarity therefore requires external expertise
obtained through strong cooperation. I have consequently established several fruit-
ful collaborations with various laboratories: IFSTTAR, SATIE laboratory, French National
Gendarmerie, LS2N, MRL at MIT (USA), POLIMI (Italy), Technische Universitiat Darm-
stadt (Germany). Finally, I am currently developing several industrial partnerships in order
to ensure the technological transfer of the solutions developed and of the expertise acquired
over more than a decade.

At present, my role consists in leading and steering the activity around powered two-
wheeled vehicles. To achieve our scientific objectives, I collaborate with no fewer than
10 members of the IBISC laboratory within the two teams SIAM & ITRA2. Indeed,
interdisciplinary competences in perception, vision techniques, deep learning and human—
machine interfacing are required. Other unifying work on vision-based control for UAVs is
ongoing.

6.2 Collaboration with other research teams

6.2.1 National relations

¢ 2019-2023: PRISME laboratory. My collaborations with O. Tahri concern depth
reconstruction and vision-based vehicle kinematics.

e 2019-2022: INRIA Sophia Antipolis. My collaborations with Ph. Martinet
concern environment perception for PTWs.

o 2015-—present: Nantes Digital Sciences Laboratory (LS2N). My collaborations
with Ph. Chevrel, within the VIROLO++ project, concern the trajectory reconstruc-
tion of powered two-wheeled vehicles.

e 2009-—present: IFSTTAR (LEPSIS). My collaborations with H. Imine, research
director, concern the automation of a two-wheeled vehicle and the co-supervision of
the thesis of A. Khettat. We also co-supervised (February—July 2009) a second-year
Master’s intern, K. Belharet, on the modelling of two-wheeled vehicles using Bond
Graph techniques. Joint publication [106].

e 2007-2023: Research Centre in Computer Science, Signal and Automatic
Control of Lille (CRIStAL, UMR CNRS 9189). My collaborations with R.
Merzouki, Professor, on the modelling of two-wheeled vehicles using Bond Graph

2Signal, Image and Control Engineering
3Which I coordinated and submitted in October 2019.
4Which I coordinated and submitted in January 2016.
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techniques and the co-supervision of the Master’s internship of K. Belharet. We also
co-organised the CISA’08 conference, where Merzouki was in charge of the conference
programme. Joint publications: [27] and a book chapter [28].

e 2003—present: Université Gustave Eiffel. My collaborations with S. Espié, re-
search director, concern the development of car and motorcycle driving simulators.
The joint work was mainly carried out within the co-supervision of 3 theses: H. Mo-
hellebi, L. Nehaoua and A. Khettat, as well as several Master’s internships. Joint
publications: [127, 124, 123, 120, 119, 22, 21, 20].

e 2005—present: Institute of Electronics of France (IEF). Collaboration with S.
Bouaziz, Professor at Paris-Sud, within the PREDIT-ANR projects SIMACOM and
VIGISIM and the VIROLO++ project, on communication architecture aspects for
driving simulation applications and warning systems.

e 2008-2010: Raymond Poincaré Hospital, Garches. Collaboration with the
team of Professor F. Lofaso on the implementation of a simulator for people with
reduced mobility, for training and to support wheelchair selection.

e 2008-2009: French National Institute for Transport and Safety Research
(INRETS-LEPSIS). Collaboration with R. Lobjois, INRETS research scientist,
within an ANR Young Researchers project, for the development of a simulation plat-
form to study rider behaviour in cornering.

e 2005—2006: Signals and Systems Laboratory (L2S). Occasional collaboration
with A. Sid-Ali on the implementation of robust control laws on a haptic interface,
within the Ph.D. of L. Burlion.

e 2003-2008: TRISA, Rennes. Collaboration with A. Lécuyer, INRIA research sci-
entist, within the INTUITION Network of Excellence [152].

e 2000—-2001: French Alternative Energies and Atomic Energy Commission
(CEA). Collaboration with C. Andriot and A. Micaelli on control algorithms for
haptic devices under transmission delay.

6.2.2 International relations

e 2012—present: Mechatronics Research Laboratory, MIT, USA, with Prof. K.
Youcef-Toumi. Preventive assistance for riders of two-wheeled vehicles. A 12-month
research stay of my doctoral candidate, Mr Damon, took place between September
2017 and August 2018, and Alexandre Heuillet stayed for 7 months within his Ph.D.
Joint publications: [71,70,69, 56,13,3].

e 2018-2023: University of Tennessee, USA, with Prof. Seddik Djouadi. State
estimation and parameter identification. A 20-day research stay took place in 2020.

e 2018-2023: Universidad de Coimbra, Portugal, with Prof. Helder Aratjo.
Depth reconstruction and vision-based vehicle kinematics. A one-month research stay
of my doctoral candidate, Ms Benyoucef, in March 2020.

e 2018-2022: Technische Universitat Darmstadt, Germany, with Prof. Raphael
Plef8. Trajectory reconstruction for PTWs. A one-month research stay of my doctoral
candidate, Ms Fouka, was planned for July 2019.
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e 2018-2021: National Higher School of Computer Science, Algeria, with Prof.
Mouloud Koudil. Development of joint programmes and recruitment of new doctoral
candidates.

e 2018-2022: National Polytechnic School, Algeria, with Prof. Madjid Berkouk.
Development of joint programmes and recruitment of new doctoral candidates.

e 2017-2023: Politecnico di Milano (POLIMI), Italy, with Prof. Sergio Savaresi.
Calibration of perception systems for PTWs. A two-month research stay of my doc-
toral candidate, Ms Fouka, took place in March—April 2018. Joint publication: [68].

e 2012—present: Control Laboratory of Jijel, Algeria. Collaboration with H.
Boubertakh, Associate Professor, within the co-supervision of the thesis of N. Cher-
rat. Several stays by both researchers took place at the IBISC laboratory. Joint
publications: [14,74, 75,82, 42].

e 2010-2016: National Autonomous University of Mexico. Collaboration with
Prof. Leonid Fridman. Topic: sliding-mode observation techniques for powered two-
wheeled vehicles. Joint publications [102, 91,17].

e 2008-2013: Mathematical Engineering Laboratory (LIM), Tunisia. Collabo-
ration with A. Abichou, Professor, within the organisation of the CISA 2009 conference
in Tunisia.

e 2008-2014: Saint Mary’s University (SMU), Halifax, Canada. Collaboration
with A. Merabet, Assistant Professor, in the field of the control of electrical machines
and mobile robots. Joint publications: [117,107].

e 2008-2014: Sharjah University, United Arab Emirates. Collaboration with
Prof. Bettayeb in the field of haptic device control.

¢ 2004-2010: Control and Signals Laboratory of Annaba, Algeria. Collab-
oration with H. A. Abbassi, Professor and head of the laboratory, within the co-
supervision of the thesis of L. Saidi and the co-organisation of the CISA 2008 confer-
ence in Algeria. Joint publications: [23,27].

6.2.3 Industrial partnerships

The confidential nature of these partnerships requires them to be described only briefly.

e 2021—present: Segula, France. The collaboration project concerns the autonomous
navigation of UAVs. Several funding applications are being prepared: internships,
CIFRE doctoral contract and ANR project.

e 2020—present: Peugeot Motocycles, France. The collaboration project concerns
the development of rider assistance systems for powered two-wheeled vehicles.

e 2021—present: LibertyRider, France. The collaboration project concerns the
development of rider assistance systems for powered two-wheeled vehicles.

e 2018—present: DRUST, France. The collaboration project concerns the develop-
ment of a predictive maintenance system for vehicles. Several funding applications
are being prepared: internships, CIFRE doctoral contract and ANR project.

Hichem ARIOUI 51 CV - Extended version



6.3. PROJECTS AND FUNDING Chapter 6. Scientific Leadership and Cooperation

e 2018—present: TAV France. The collaboration project concerns the development
of a perception system for vehicle automation. Several funding applications are being
prepared: internships, CIFRE doctoral contract and ANR project.

e 2018—present: HEEX Technologies. The collaboration project concerns the de-
velopment of a perception system for vehicle automation.

e 2018—present: MAIF. The collaboration project concerns the development of a
preventive safety system for powered two-wheeled vehicles.

6.3 Projects and funding

The research I conduct at the IBISC laboratory on driver assistance systems is interdisci-
plinary. Aware of the need to validate our theoretical work, I have been actively seeking
funding from our supervisory bodies as well as supporting the recruitment of platform en-
gineers. Below I list only the successful applications; the list of unsuccessful ones is just
as substantial. Our practical results, on driving or motorcycle simulation platforms, allow
faster dissemination in prestigious journals and conferences and support the visibility of our
research.

6.3.1 Research projects

e 2022-2026: eMC2, ANR project, within the Sustainable Transport and Mobility
call. The topic concerns the study of gaze dynamics during motorcycle cornering:
applications to training and to I'TS. Budget: 186 k€. Scientific leader.

e 2019-2020: TEDw project, within the call of the STIC department of Paris-Saclay.
The topic concerns the study of the impact of gaze direction on motorcycle trajectory
variability. Budget: 19 k€. Principal investigator.

e 2019-2020: Purchase of a VICON system and a SWIR camera. Call for proposals
of the Research Investment Committee (CIR). Budget: 40 k€.

¢ 2016—2020: VIROLO++, ANR project, within the Sustainable Transport and
Mobility call. The topic concerns the study of motorcycle cornering: applications to
training and to ITS (Intelligent Transportation Systems). Budget: 192 k€. Scien-
tific leader.

e 2009-2014, within the FUI projects: Rider assistance for powered two-wheeled ve-
hicles (e-MOTIVE).

e« 2008-2012: European Integrated Project of the 7th Framework Programme,
CompanionAble (Integrated Cognitive Assistive & Domotic Companion Robotic
Systems for Ability & Security). More than 20 European partners (researchers, in-
dustry, physicians and academics). Budget: 270 k€.

e 2006-2009, within the PREDIT-ANR projects: Simulator for detecting alter-
ations of driving behaviour related to attention and vigilance (VIGISIM). Scientific
leader. Budget: 40 k€, duration 4 years. The partners are:

¢ French National Institute for Transport and Safety Research (INRETS)
o Bordeaux University Hospital, University of Caen (UPRES EA2131)
o Research Centre of the Armed Forces Health Service (CRSSA, La Tronche)
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o Institute of Electronics of France (IEF), University of Paris 11, Orsay
o DEVELTER, SARL, Voisin le Bretonneux.

e 2006—-2009, within the PREDIT-ANR projects: Simulator for learning to ride
powered two-wheeled vehicles (SIMACOM). Scientific leader. Budget: 62 k€,
duration 4 years. The partners are:

¢ French National Institute for Transport and Safety Research (INRETS)
o European Center for Safety Studies and Risk Analysis (CEESAR)

o Institute of Electronics of France (IEF), University of Paris 11, Orsay
o DEVELTER, SARL, Voisin le Bretonneux.

e 20042006, within the PREDIT-ANR projects: Identification of accident situa-
tions for two-wheeled vehicles (SUMOTORI).

e 2003-2008, INTUITION Network of Excellence (thematlc NeTwork on virtUal
reality and virtual environments applicaTIONs for future workspaces, 6th Framework
Programme), Contract IST-NMP No. 507248. Scientific leader. Budget: 600
k€, duration 4 years and more than 60 European partners (researchers, industry and
academics).

6.3.2 Funding

e 2025-2026: Japan Exploration Programme, French Embassy in Tokyo. Strengthen-
ing collaborations with JRL AIST/CNRS. Budget: 6 k€.

e 2015—present: Vehicle Platform Budget; this recurrent budget is used to main-
tain and upgrade the perception and power systems of the two- and three-wheeled
vehicles available in the laboratory. Principal investigator. Annual budget: 5 k€.

e 2014-2024: Funding of 4 stays at the Mechatronics Research Lab in Cam-
bridge (USA), call for proposals of the Research Committee through the Research
Outreach Fund (FRR) & laboratory incentive action. Principal investigator. Bud-
get: 20 k€.

e 2020-2024: Funding of 2 stays at Nanyang Technological University, Singa-
pore, call for proposals of the Research Committee through the Research Outreach
Fund (FRR) & laboratory incentive action. Principal investigator. Budget: 6
k€.

e 2022-2023: Funding of 1 visiting professor stay, A. Merabet, SMU (Canada),
call for proposals of the Research Committee through the Research Outreach Fund
(FRR) & incoming mobility action. Principal investigator. Budget: 4 k€.

e 2022-2023: Funding of 1 stay at the University of Tennessee, Knoxville
(USA), call for proposals of the Research Committee through the Research Outreach
Fund (FRR) & laboratory incentive action. Principal investigator. Budget: 3.5
k€.

e 2017-2018: Teaching test bench, flight control system, call for proposals of the
Investment and Innovation Committee for Education (CIIF). Budget: 22 k€.

Hichem ARIOUI 53 CV - Extended version



6.3. PROJECTS AND FUNDING Chapter 6. Scientific Leadership and Cooperation

e 2016—-2017: Purchase of a KTM 1290 Adventure S motorcycle and a SWIR
camera. Call for proposals of the Research Investment Committee (CIR). Principal
investigator. Budget: 30 k€.

¢ 2015—-2016: Purchase of a sensor system and a GPU deep-learning workstation.
Call for proposals of the Research Investment Committee (CIR). Principal inves-
tigator. Budget: 20 k€.

e 2010-2011: Laboratory funding of an Incentive Action (“Al”) for the instrumenta-
tion of the electric scooter available at the IBISC laboratory. Principal investigator.
Budget: 6.7 k€.

e 2009-2011: Genopole grant for the funding of semi-heavy equipment of hexapod
robot type, within the construction of a wheelchair simulator. Principal investiga-
tor. Budget: 23 k€.

« 2009-2010: Research Quality Bonus (BQR)) of Université Evry Paris-Saclay for the
construction of a wheelchair simulator. Principal investigator. Budget: 27 k€.

e 2009-2010: Laboratory funding of an Incentive Action (“AI”): support for the
equipment of the electric scooter experimental platform, IBISC laboratory. Principal
investigator. Budget: 6.4 k€.

« 2008-2009, Research Quality Bonus (BQR) of Université Evry Paris-Saclay for the
extension of the doctoral funding of Lamri Nehaoua. Principal investigator. Bud-
get: 10 k€.

« 2007-2008, Research Quality Bonus (BQR) of Université Evry Paris-Saclay for the
organisation of the CISA’08 conference. Principal investigator. Budget: 7 k€.

« 2005-2006, Research Quality Bonus (BQR) of Université Evry Paris-Saclay for the
development of a two-wheeler simulator. Principal investigator. Budget: 15 k€.
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Figure 6.1: Timeline of research projects and funding.
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7.1 Seminars, talks and other events

7.1.1 Seminars

I have taken part in several scientific events as a speaker or invited guest:

o Erasmus+ round table: “Education and Furopean values at the heart of a world in
crisis”, alongside Nelly Fesseau (Director of the Erasmus+ France Agency), Laurence
Farreng (Member of the European Parliament), Sylvie Retailleau (Minister of Higher
Education and Research) and Emily Helmeid (Secretary General of EUGLOH).

o International conferences: presentation of several papers [89, 131,119,113,112,
111,110,105,83,73,70,67, 54,43, 39).

e Seminar, National Higher School of Computer Science, Tlemcen, Algeria: Vision-
Based Estimation of Motorcycle Attitude, November 2024.

e Seminar at the Cyber Security Lab, NTU, Singapore: Towards Kinematics from
Motion: Unknown Input Observer & Dynamic Extension Approach, 2023.

e Seminar at MECHT, MIT, USA: Inverse Perspective Mapping Roll Angle Estimation
for Motorcycles, 2018.

e Seminar at the Control Systems Lab, UT, Knoxville, USA: Full Order Observer With
Unmatched Constraint: Unknown Parameters Identification, 2022.

¢ Plenary session at the International Conference on Advances in Applied Mathemat-
ics, 2022, Tunisia [51].

o National conferences: presentation of papers at the Young Researchers in Robotics
Days [146] and at the National Days on Robotics Research [143].

o Plenary session at JDATIM’12, Annaba, Algeria [100].

¢ Presentation of an invited paper at the International Conference on Control Modelling
and Diagnostic [125].

e Seminar: presentation of the work on the stabilisation of haptic rendering under
delay [145], Working Group on Time-Delay Systems (GDR MACS).

e Seminar: presentation of the work on haptic rendering and applications, internal
Genopole seminar [144].



7.2. OUTREACH

e Various internal presentations at the IBISC laboratory: seminars, permanent staff
days.

7.1.2 Event organisation

I am the founder of the Mediterranean Conference on Intelligent Systems and Automation
(CISA ). The purpose of this conference is to give researchers, in particular from the Mediter-
ranean basin but also from all over the world, the opportunity to discuss the challenges of
scientific research in robotics and automation, to strengthen bilateral collaborations, and to
share views on new directions and actions to revive research in southern countries. CISA
was intended to be held periodically, once a year. The success of the first two editions is
manifest and is reflected in the strong participation of researchers from all over the world.

¢ Organisation of an Invited Session on “Two-Wheeled Vehicles: Dynamics and Control”
at IEEE Systems, Man and Cybernetics, Banff, Canada, 2018.

e Organisation of the International Conference on Automatic Control, Telecommunica-
tion and Signals (ICATS’15), Annaba, Algeria.

 Participation in several “International Program Committees”: ICNSC 2013/2014, Eu-
roHaptics 2006, CISA 2009, ICOTS 2011/2012, Ro-Man 2015 and ICATS 2015.

e Organisation of an Invited Session on “Two-Wheeled Vehicles: Dynamics and Control”
at the 9*" Mediterranean Conference on Control and Automation, June 23-25, 2011,
Corfu, Greece.

e Chair of the 15* Mediterranean Conference on Intelligent Systems and Automation
(CISA’08), held from 30 June to 2 July in Annaba, Algeria. 231 papers received and
92 accepted, from researchers in 18 different countries. Website of the first edition:
http://lsc.univ-evry.fr/cisa08 /doku.php

o Participation in the organisation of the EuroHaptics 2006 conference, held in Paris in
June 2006.

o Participation in the organisation of the Young Researchers in Robotics Days, 2001,
held in Evry in June 2001.

7.2 QOutreach

7.3 Distinctions

o Nearly 150 refereed articles published. H-index: 24 (source: Google Scholar).
¢ Individual research bonus RIPEC-C3, 2024-2027.
o Doctoral Supervision and Research Bonus (PEDR), 2020-2024.

e Laureate of the ABERTIS chair, category Best Ph.D. thesis in Road Safety in
France, 2018, doctoral thesis of Pierre-Marie Damon.

o Research or Thematic Conversion Leave (CRCT), 2nd semester 2019-2020.
e Promotion to the senior grade of associate professors, national quota, 2019.

o Doctoral Supervision and Research Bonus (PEDR), 2016-2020.
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e 2018, 2nd Best Regular Paper [73], at the IFEE International Conference on
Networking, Sensing and Control (ICNSC’18), Zhuhai, China, March 27-29.

o Scientific Excellence Bonus (PES), 2012-2016.

e 2005, selection of the paper [127] among the best papers of the 5% International
Conference on Machine Automation (ICMA’04) and its publication [31] as a book
chapter entitled Mechatronics for Safety, Security and Dependability in a New Era,
published by FElsevier Science and Technology Books.

7.4 Popularisation and Invitations

e 2018, H. Arioui, “Exposed Users and Training Aspects”, Plenary Speaker, Lab-
Meeting Nouvelles Mobilités, Parc d’Exposition, La Villette, Paris, France, 19 October
2018, invited by the organising committee of Autonomy Ile-de-France Region.

e Publication of several YouTube videos of our ARAS systems for powered two-
wheeled vehicles.

— A module for detecting under- and over-steering situations and warning in curves,
or Motorcycle Curve Assist (MCAS): video 1.

— A module for detecting excessive speed and warning in curves, or Motorcycle
Curve Assist (MCAS): video 2.
A module for detecting dangerous cornering (MCAS): video 3.

— Video-Based Lane Crossing Point Tracking for Motorcycles (TLC-DLC): video
4.

e 2017, H. Arioui, “The place of two-wheeled vehicles”, PARIS-SACLAY SPRING
Days, Paris-Saclay Urban Campus, France, 23 May 2017, invited by the organis-
ing committee, SATT Paris-Saclay.

e 2006, Invited plenary speaker at the International Conference on Control Mod-
elling and Diagnostic (ICCMD’06), Annaba, Algeria, May 22-24, 2006, at the invi-
tation of the organising committee.

e 2005, H. Arioui, “Virtual reality and haptic rendering”, internal seminar of Genopole-
Recherche, Evry, France, 25 March 2005, invited by the organising committee.

e 2004, H. Arioui, “Stabilisation of a teleoperation system under transmission delay
using predictive methods”, Time-Delay Systems Days (SAR’04), Paris, France, 18
March 2004, invited by P-A. Bliman (organising committee).

7.4.1 Editorial activities in conferences

o 2023, Session chair, “Estimation I1” at the American Control Conference (ACC’23).

e 2021, Session chair, “Novel Application I” at the IEEFE International Conference
on Robotics & Automation (ICRA’21).

« 2020, Session chair, “Fuzzy Systems” at the 59 IEEE Conference on Decision and
Control (CDC"20).

« 2019, Session chair, “Robotics V” at the 58" IEEE Conference on Decision and
Control (CDC"19).
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e 2019, Session chair, “Regular Session on Lane Level Perception and Prediction
(I1)” at the 22"¢ IEEE International Conference on Intelligent Transportation Systems
(ITSC’19).

e 2019, Session chair, “Regular Session on Lane Level Perception and Prediction
(II1)” at the 22" IEEE International Conference on Intelligent Transportation Sys-
tems (ITSC’19).

« 2018, Session chair, “Advanced Safety Systems (II1)” at the 215 IEEE International
Conference on Intelligent Transportation Systems (ITSC’18), Mawi, Hawaii, USA,
November 4-7.

e 2018, Special session chair, “Advanced Vehicular and Transportation Technologies
for Smart Mobility and Traffic Control” at the 21¢ IEEE International Conference on
Intelligent Transportation Systems (ITSC’18), Maui, Hawaii, USA, November /7.

e 2018, Session chair, “Session on Advanced Safety Systems” at the 215! IEEE Inter-
national Conference on Intelligent Transportation Systems (ITSC’18), Maui, Hawali,
USA, November 4-7.

e 2018, Session co-chair, “Networking Satellites and Unmanned Ground Vehicles with
Innovative Sensors and Sustainable Software for Smart, Clean, and Healthy Urban
Environments” at the IEEE International Conference on Networking, Sensing and
Control (ICNSC’18), Zhuhai, China, March 27-29.

e 2017, Co-organisation of an Invited Session on “Two-Wheeled Vehicles: Dynamics
and Control” at IEEE Systems, Man and Cybernetics, October 5-8, Banff, Canada.

o Scientific Excellence Bonus (PES), 2012-2016.

e 2011, Co-organisation of an Invited Session on “Two-Wheeled Vehicles: Dynamics
and Control” at the 9 Mediterranean Conference on Control and Automation, June
23-25, Corfu, Greece.

e 2011, Session chair, “Delay System I1” at the American Control Conference (ACC’11),
San Francisco, California, USA, June 29 — July 1.

e 2009, Session chair, “Assistive Robotics III” at the International Symposium on Robot
and Human Interactive Communication (ROMAN’09), Japan, September 27 — October
2, 2009.
7.4.2 Research visits

e Visiting Researcher, Dept. of Computer Science, Nanyang Technological Univer-
sity, Singapore. June 2024.

e Visiting Researcher, Dept. of Computer Science, Nanyang Technological Univer-
sity, Singapore. May 2023.

e Visiting Researcher, Mechatronics Research Lab., MIT, Cambridge, USA. May
2022.

« Visiting Researcher, Dept. of Electrical Engineering & Computer Science, Univer-
sity of Tennessee, Knoxville, USA. March 2020.

e Visiting Researcher, Baylo Laboratory, Singapore. November 2019.
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e Visiting Researcher, Mechatronics Research Lab., MIT, Cambridge, USA. Octo-
ber 2019.

e Visiting Researcher, Mechatronics Research Lab., MIT, Cambridge, USA. June
2018.

e Visiting Researcher, Mechatronics Research Lab., MIT, Cambridge, USA. Febru-
ary 2018.

e Visiting Researcher, Mechatronics Research Lab., MIT, Cambridge, USA. Octo-
ber 2014.

7.4.3 Ph.D. committees

To date, I have served on 21 Ph.D. committees, including 6 as a reviewer.

o 2025:

Candidate: Mr Ahmed Hossameldin

Degree: Ph.D., Université Bourgogne Europe

Topic: Design and Optimization of Magnetic Actuation for Microrobotics and En-
doscopy.

Role: Reviewer

Defence date: 17 December 2025.

o 2025:

Candidate: Mr Obaida Alrazouk

Degree: Ph.D., UEPS — Paris-Saclay

Topic: Vision-based estimation and gaze behaviour study of motorcyclists to enhance
safety and assistance.

Role: Ph.D. supervisor

Defence date: 9 December 2025.

o 2024:

Candidate: Mr Abass Chreim

Degree: Ph.D., University of Lille

Topic: Towards Modeling and Supervision of Multilevel Stochastic Systems of Sys-
tems: Hypergraph Approach.

Role: Reviewer

Defence date: 5 December 2024.

« 2023:

Candidate: Mr Alexandre Heuillet

Degree: Ph.D., UEPS — Paris-Saclay

Topic: Automatic optimisation of deep neural network architectures through a dif-
ferentiable objective.

Role: Co-supervisor

Defence date: 4 December 2023.

o 2023:

Candidate: Mr Adel Mokrane
Degree: Ph.D., University of Versailles Saint-Quentin

Hichem ARIOUI 60 CV - Extended version



7.4. POPULARISATION AND INVITATIONS Chapter 7. Scientific Outreach

Topic: Autonomous navigation of rotary-wing aerial vehicles for precision agriculture.
Role: Examiner
Defence date: 11 December 2023.

o« 2022:

Candidate: Mr Murad Shoman

Degree: Ph.D., Université Gustave Eiffel

Topic: Effects of Road Surface Characteristics and Geometries on Safer User Behav-
ior.

Role: Committee chair & Examiner

Defence date: 6 July 2022.

o 2021:

Candidate: Ms Rayane Benyoucef

Degree: Ph.D., UEPS — Paris-Saclay

Topic: Contribution to kinematics from motion: nonlinear observer based approaches.
Role: Ph.D. supervisor

Defence date: 18 December 2021.

« 2019:

Candidate: Ms Majda Fouka

Degree: Ph.D., UEPS — Paris-Saclay

Topic: Contribution to parametric identification and observation of powered two-
wheeled vehicles.

Role: Ph.D. supervisor

Defence date: 5 December 2019.

o 2019:

Candidate: Mr Azaddien Zarrouk
Degree: Ph.D., INSA Bourges
Topic: Robotic platform for guiding a magnetic actuator.

Role: Examiner
Defence date: 29 November 2019.

« 2019:

Candidate: Mr Nidhal Cherrat

Degree: Ph.D., University of Jijel, Algeria

Topic: Contribution to adaptive fuzzy PID control of nonlinear systems.
Role: Examiner

Defence date: 24 June 2019.

o« 2018:

Candidate: Mr Walid Amokrane

Degree: Ph.D., INSA Bourges

Topic: Development of a magnetic actuator for the robotic guidance of particles in
the cochlea.

Role: Reviewer

Defence date: 4 December 2018.
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o 2018:

Candidate: Mr Pierre-Marie Damon

Degree: Ph.D., Université d’Evry Val d’Essonne

Topic: Estimation for the development of rider assistance systems for powered two-
wheeled vehicles.

Role: Ph.D. supervisor

Defence date: 26 June 2014.

e 2017:

Candidate: Mr Onyango Stevine Obura

Degree: Ph.D., Université Paris-Est

Topic: Behaviour Modelling and System Control with Human in the Loop.
Role: Reviewer

Defence date: 12 February 2017.

« 2016:

Candidate: Mr Lyes Mellal
Degree: Ph.D., INSA Bourges
Topic: Modelling and control of magnetic microrobots for targeted cancer treatment.

Role: Examiner
Defence date: 7 December 2016.

« 2016:

Candidate: Mr Gerardo Ayala Jaimes

Degree: Ph.D., University of Lille 1

Topic: Supervision of over-actuated steering system of mobile omnidrive heavy vehi-
cle.

Role: Reviewer.

Defence date: 15 December 2016.

+ 2015:

Candidate: Mr Habib Dabladji

Degree: Ph.D., Université d’Evry Val d’Essonne

Topic: Towards a semi-active safety system for powered two-wheeled vehicles.
Role: Ph.D. supervisor.

Defence date: 4 December 2015.

o« 2014:

Candidate: Mr Chabane Chenane

Degree: Ph.D., Université d’Evry Val d’Essonne

Topic: Analysis and reconstruction of the dynamics of powered two-wheeled vehicles
and detection of limit roll situations.

Role: Co-supervisor.
Defence date: 26 June 2014.
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o 2012:

Candidate: Mr Hamid Slimi

Degree: Ph.D., Université d’Evry Val d’Essonne

Topic: Rider assistance system for powered two-wheeled vehicles.
Role: Examiner and scientific leader

Defence date: 10 January 2012.

e 2008:

Candidate: Mr Lamri Nehaoua

Degree: Ph.D., Université d’Evry Val d’Essonne

Topic: Design and construction of a mechatronic platform dedicated to the driving
simulation of powered two-wheeled vehicles.

Role: Examiner and scientific leader
Defence date: 10 December 2009.

e 2007:
Candidate: Mr Adel Merabet
Degree: Ph.D., Université du Québec a Chicoutimi
Topic: Nonlinear model predictive control for an induction machine

Role: Reviewer
Defence date: 27 May 2007.

+ 2006:

Candidate: Mr Mohamed Larbi Saidi

Degree: Ph.D., University of Annaba

Topic: Implementation of predictive control laws for the control of motion-rendering
platforms.

Role: Examiner

Defence date: 2 July 2006.

7.4.4 Ph.D. monitoring committees

In addition to my own doctoral candidates, I have served on 10 Ph.D. monitoring com-
mittees, including:

o 2023:

Candidate: Mr Sidi Mohammed Allaoui

Degree: Ph.D., UEPS

Topic: Optimisation of a sensor network through machine learning techniques for the
geolocation of pollution sources.

Supervisors: Khalifa Djemal.

o 2023:

Candidate: Mr Ahmed Hossameldin
Degree: Ph.D., Université Bourgogne Europe
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Topic: Robotic and Flexible Endoscope Actuated by Magnetic Fields.
Supervisors: Omar Tahri.

o 2022:

Candidate: Mr Ayoub Mamri

Degree: Ph.D., University of Versailles Saint-Quentin

Topic: Architecture of an embedded system for the real-time localisation of au-
tonomous vehicles based on the fusion of inertial sensor data and visual odometry.
Supervisors: Aziz Benallegue.

o« 2022:

Candidate: Mr Abass Chreim

Degree: Ph.D., University of Lille

Topic: Towards Modeling and Supervision of Multilevel Stochastic Systems of Sys-
tems: Hypergraph Approach.

Supervisors: Rochdi Merzouki.

o 2021:

Candidate: Mr Adel Mokrane

Degree: Ph.D., University of Versailles Saint-Quentin

Topic: Autonomous navigation of rotary-wing aerial vehicles for precision agriculture.
Supervisors: Aziz Benallegue & Amal Chakchou.

o 2018:

Candidate: Mr Mohamed Tahoun

Degree: Ph.D., INSA Bourges

Topic: Sensor-based control and estimation for robot-robot and human-robot collab-
orative manipulation.

Supervisors: Omar Tahri, Youcef Mezouar and Juan Antonio Corrales Ramon.

o 2018:

Candidate: Mr Mohamed Tahoun

Degree: Ph.D., INSA Bourges

Topic: Sensor-based control and estimation for robot-robot and human-robot collab-
orative manipulation.

Supervisors: Omar Tahri, Youcef Mezouar and Juan Antonio Corrales Ramon.

o« 2018:

Candidate: Mr Azzedine Zarrouk

Degree: Ph.D., INSA Bourges

Topic: Vision-based robotic platform from magnetic robot.
Supervisors: Omar Tahri, Karim Belharet and Antoine Ferreira.
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e 2017:

Candidate: Mr Navid Ghasemi

Degree: Ph.D., IFSTTAR & University of Bologna, Italy

Topic: Identification of the dynamics of the motion-rendering platform of a driving
simulator, and improvement of its control.

Supervisors: Hocine Imine and Andrea Simone

+ 2016:

Candidate: Mr Fida Ben AbdAllah

Degree: Ph.D., Université d’Evry Val d’Essonne

Topic: Modelling and control of a cable-suspended flying crane carried by a heavy-lift
airship.

Supervisors: Lotfi Béji

7.4.5 Reviewing activities
Reviewer for the following journals (non-exhaustive list):
o IEEE Transactions on Intelligent Vehicles, since 2017.
o IEEE Transactions on Automatic Control, since 2015.
o IFAC Automatica, since 2016.
o Elsevier Control Engineering Practice, since 2016.
o IEEE Transactions on Intelligent Transportation Systems, since 2015.
o Elsevier Journal of The Franklin Institute, since 2014.
o IEEE Transactions on Control Systems Technology, since 2014.
o IEEE Transactions on Robotics, since 2010.
o IEEE/ASME Transactions on Mechatronics, since 2008.
o IEEE Transactions on Vehicular Technology, since 2007.

e Journal of Intelligent and Robotic Systems, Springer, regularly since 2003.

Reviewer for international conferences (non-exhaustive list):

o International Conference on Smart Homes and Health Telematics, since 2011.
o IEEE Intelligent Vehicles Symposium (IV), since 2010.

o IEEE International Conference on Intelligent Transportation Systems (ITSC), since
2009.

o IEEE/ASME International Conference on Advanced Intelligent Mechatronics (AIM),
since 2009.

o Mediterranean Conference on Intelligent Systems and Automation (CISA), 2008.
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o IEEE European Control Conference (ECC), since 2007.
« EUROHAPTICS and WORLDHAPTICS, since 2006.

o IEEE/RSJ International Conference on Intelligent Robots and Systems (IROS), since
2006.

» IEEE International Conference on Mechatronics and Automation (ICMA), since 2005.
« IEEE Conference on Decision and Control (CDC), since 2005.

o IEEE International Conference on Robotics and Automation (ICRA), since 2004.

o IEEE Multi-Conferences on Control (ICCA, ISIC), since 2003.

o IEEE Robot and Human Interactive Communication (ROMAN), since 2003.

e [FAC World Congress, since 2002.

o IEEE/ASME American Control Conference (ACC), since 2002.
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Supervision Activities

I have taken part in the supervision of doctoral theses, of first- and second-year Master’s
internships and of post-doctoral researchers. As regards doctoral theses, eight (8) have
already been defended and two (2) are ongoing. Because of the multidisciplinary nature of
some thesis topics, their supervision required several fields of expertise and was shared with
colleagues within the IBISC laboratory.

In addition, I was awarded the Scientific Excellence Bonus (PES) between 2012 and
2016, then the Doctoral Supervision and Research Bonus (PEDR) from 2016, renewed in
2020, and I recently obtained the individual RIPEC-C3 bonus for 2024—-2026.

8.1 Supervision of post-doctoral researchers

e April 2009 — October 2009
Post-doctoral researcher: Zheng Dai

Topic: Internet-based teleoperation of robots for the home assistance of people with
reduced mobility.

Responsible professor: Philippe Hoppenot
Supervision: H. Arioui (80%), Ph. Hoppenot (20%)
Funding: Fixed-term contract, CompanionAble European project.

Abstract: Keeping elderly people with cognitive impairment at home requires tele-
monitoring means in order to ensure the safety of the person and the possibility of
providing cognitive stimulation to help them preserve their autonomy. Means of de-
tecting such alarming situations and of providing cognitive stimulation are beginning
to exist, but they still face reliability and effectiveness problems, mainly due to the
remoteness of the care staff.

The work carried out by Z. Dai mainly concerns the implementation of a haptic simu-
lation architecture allowing the remote operator to interact with the patient through
the mobile robot. The second part of this post-doc was the implementation of the
previous results on an existing operator /mobile-robot interaction architecture.

Current position: Assistant Professor in China.

o February 2006 — November 2008

Post-doctoral researcher: Salim Hima
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Topic: Dynamic modelling of a two-wheeled vehicle for trajectory generation in a
driving simulator.

Supervision: H. Arioui (100%)
Funding: Fixed-term contract, SIMACOM and VIGISIM projects.
Abstract: Two tasks were entrusted to Salim Hima.

The first task concerned the development of a detailed dynamic model of a two-wheeled
vehicle able to meet real-time or execution-speed constraints compared with so-called
classical approaches (Lagrange, Newton). This modelling technique is based on the
recursivity of the Newton approach. We adapted this approach to the motorcycle in
order to close the kinematic chain properly, with tyre-road contact forces modelled
through a “spring—-damper” system. A validation of the resulting model is required.
This work was carried out within the PREDIT-ANR project SIMACOM.

The second task consists in the modelling, control and commissioning of the “Yaw”
simulator. In this part, the technical aspect is predominant because of the perspective
we have on this type of simulator. We also investigated the importance of the yaw
motion in a car driving simulator and its impact on the discomfort induced when
driving on a simulator. This work was carried out within the PREDIT-ANR project
VIGISIM.

Current position: Academic staff member, engineering school.

8.1.1 Summary

Post-doctoral supervision activity can be summarised in the following table:

Post-doctoral researcher Period Keywords Conf. / Journals
Zheng Dai Apr.—Oct. 09 Haptics and mobile robotics 1/0
Salim Hima Feb. 06-Nov. 08 Driving simulators 5/2

8.2 Supervision of doctoral theses

8.2.1 Ongoing theses
e April 2025 — ongoing
Doctoral candidate: Oueldji Khaoula

Topic: Analysis and processing of medical data with advanced artificial intelligence
and transfer learning

Host laboratory: IBISC (Computer Science, Bioinformatics and Complex Sys-
tems, EA 4526), Université Evry Paris-Saclay / Université Paris-Saclay, Evry, France;
LABGED (Electronic Document Management Laboratory), Badji Mokhtar University,
Annaba, Algeria.

Ph.D. supervisors: H. Arioui (Université Paris-Saclay) and W. Hariri (Badji Mokhtar
University, Annaba).

Supervision: Joint scientific supervision under an international co-tutelle agreement
(France—Algeria).

Funding: France Excellence IFA scholarship.

Hichem ARIOUI 68 CV - Extended version



8.2. SUPERVISION OF DOCTORAL THESES Chapter 8. Supervision Activities

Abstract: This thesis aims at developing advanced artificial intelligence methods for
the analysis and exploitation of heterogeneous medical data, within a framework of
robustness, explainability and clinical relevance. The scientific axes concern trans-
fer learning in the context of scarce or imbalanced data, the integration of attention
mechanisms, the design of compact architectures and the optimisation of the numer-
ical stability of deep models. The project also includes an immersive virtual reality
component for the interactive visualisation and interpretation of the data, as well
as support for clinical training and assessment. The methodological approach covers
hyperparameter optimisation, the control of biases and of noise sensitivity, and then
experimental validation on real data in collaboration with healthcare institutions,
in order to support early diagnosis, treatment personalisation and medical decision-
making.

¢ October 2025 — ongoing
Doctoral candidate: Reda Kara Zaitri

Topic: Visual-inertial sensor-based estimation of kinematics and 3D structure for
autonomous mobile systems in complex environments

Host laboratory: IBISC (EA 4526), Université Evry Paris-Saclay (UEPS), Evry.
Ph.D. supervisor: H. Arioui

Supervision: H. Arioui (25%), Lamri Nehaoua (25%) and Hicham Hadj Abdelkader
(50%).

Funding: Institutional doctoral contract.

Abstract: This thesis falls within the field of autonomous perception for mobile
robots operating in complex and poorly structured environments, where GPS is un-
available or unreliable. The main objective is to design a robust, real-time framework
for the joint estimation of the kinematic state (position, velocity, orientation) and of
the 3D structure of the environment from visual and inertial data. The work relies on
advanced nonlinear observation and geometric modelling approaches (Lie groups, ho-
mographies, invariant observers), coupled with deep learning techniques to strengthen
robustness in dynamic scenes, degraded visual conditions and under sensor uncertain-
ties. A major axis concerns the integration of the estimates into the autonomous con-
trol loop for navigation in constrained environments, collaborative mapping and the
exploration of critical contexts. Validation will be carried out through high-fidelity
simulations and embedded experiments on ground, aquatic or hybrid robotic plat-
forms.

¢ October 2025 — ongoing
Doctoral candidate: Asmaa Abouelouafa El Idrissi

Topic: Integrated modelling and hybrid observation for intelligent and robust mobile
systems

Host laboratory: IBISC (EA 4526), Université Evry Paris-Saclay (UEPS), Evry.
Ph.D. supervisor: H. Arioui

Supervision: H. Arioui (55%) and Salim Hima (45%).
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Funding: Private-law doctoral contract (ESME).

Abstract: This thesis addresses the design of an integrated framework for dynamic
modelling and hybrid observation for autonomous mobile systems operating in com-
plex environments (GPS-degraded areas, dense urban environments, variable lighting
conditions). The objective is to ensure a robust, real-time estimation of the kinematic
and dynamic states (position, orientation, velocities, constraints), as well as a reliable
reconstruction of the 3D environment for smart mobility and dependability applica-
tions. The methodology is organised around three axes: (i) robust visual-inertial
estimation through nonlinear invariant observers on Lie groups, with compensation
of drifts and calibration errors; (ii) integration of hybrid Al/data-driven methods
for trajectory prediction, anomaly detection and improved adaptivity; (iii) embedded
implementation and experimental validation on robotic platforms (realistic simula-
tion and then tests on UAVs and instrumented two-wheeled vehicles). The expected
outcomes concern both theoretical contributions in robust observation and applied
demonstrators in ADAS and cooperative multi-agent systems.

8.2.2 Defended theses

¢ October 2021 — December 2025
Doctoral candidate: Obaida Alrazouk

Topic: Study of the visual behaviour of motorcyclists: modelling and training on a
virtual simulator.

Host laboratory: IBISC, UEPS, Evry.

Ph.D. supervisor: Hichem Arioui

Supervision: H. Arioui (30%) and A. Chellali (70%)

Funding: Institutional doctoral scholarship.

Defence date: Tuesday 9 December 2025, before the committee

H. ARIOUI Professor, UEPS Co-supervisor
M. BABEL Professor, INSA Rennes Examiner
A. CHELLALI = Associate Professor, UEPS Co-supervisor
M. GOUIFFES Professor, Université Paris-Saclay Examiner
R. LOBJOIS Senior Researcher (HDR), Université Gustave Eiffel Reviewer
R. MERZOUKI Professor, University of Lille Reviewer
P. VASSEUR Professor, University of Picardie Jules Verne Examiner

Abstract: Riding a motorcycle is a complex dynamic task in which the rider must
continuously process information from the environment. This is necessary to control
the speed and direction of the vehicle, and to avoid other vehicles and hazards. In
this context, human vision is essential for better riding. However, very little research
has focused on the study of motorcyclists’ eye behaviour and its impact on riding.
This doctoral project first proposes to analyse the impact of the rider’s eye behaviour
on motorcycle riding performance, according to the rider’s expertise, and to build an
expertise model. The project then aims at designing and evaluating a virtual simulator
for rider training, allowing the correction of the riders’ gaze direction according to the
identified model in order to improve their riding performance.
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¢ October 2021 — January 2026
Doctoral candidate: Martin Pryde

Topic: Safety envelope for the generation and tracking of safe trajectories with a view
to a semi-active ARAS

Host laboratory: IBISC, UEPS, Evry.
Ph.D. supervisor: Lamri Nehaoua

Supervision: H. Arioui, Lamri Nehaoua (40%), Hicham Hadj Abdelkader (40%) and
Samer Alfayad.

Funding: Institutional doctoral scholarship.
Defence date: Wednesday 14 January 2026, before the committee

Y. MEZOUAR Professor, Université Clermont Auvergne Reviewer

C. SENTOUH Professor, UPHF Reviewer

V. CHERFAOUI Professor, Univ. de Technologie de Compiegne Examiner

R. Sudrez FEIJOO Research Director, Univ. Politécnica de Catalunya Examiner

L. NOUVELIERE Professor, Université Jean Monnet Examiner

L. NEHAOUA Associate Professor, UEPS Ph.D. supervisor
S. ALFAYAD Professor, UEPS Co-supervisor
H. HHABDELKADER Associate Professor, UEPS Co-supervisor

Abstract: The scientific project addresses two essential cornering problems, while
continuing to develop vision-based estimation and observation methods. The aim is
to extend the results obtained in trajectory reconstruction in order to characterise
safety trajectory envelopes in a traffic context and during cornering. These envelopes
are particularly relevant for developing a warning device on the approach to a curve,
informing the rider of an inappropriate speed according to broader factors: curvature,
lateral acceleration, road friction and even road bank angle. The availability of low-
cost cameras is a strong motivating factor for our work. Moreover, the feasibility
of their use for estimating the roll angle and the road curvature was demonstrated
in the doctoral work of P.-M. Damon and in the Virolo++ project. The second
part of this project concerns the study of optimal braking and acceleration in curves.
Cornering with a PTW is indeed a complex manoeuvre, since correcting the speed
in a curve is particularly difficult. Bosch introduced the electronic stability control
system (ESC/MSC: Motorcycle Stability Control), which corrects an inappropriate
front /rear braking distribution. However, this system only partly answers the question
and should be progressively introduced in mid-size PTWs.

¢ October 2020 — December 2023
Doctoral candidate: Alexandre Heuillet
Topic: Developing the autonomy of artificial intelligence through automatic control.
Host laboratory: IBISC, UEPS, Evry.
Ph.D. supervisors: Hichem Arioui & Hédi Tabia
Supervision: H. Arioui (50%) and H. Tabia (50%)
Funding: Institutional doctoral scholarship.

Defence date: 4 December 2023, with highest honours, before the committee
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David PICARD CNRS Research Director, UGE Examiner
Florence D’ALCHE-BUC Professor, Télécom Paris, IPP Reviewer

Rail SANTOS-RODRIGUEZ  Professor, University of Bristol, UK Reviewer

Blaise HANCZAR Professor, UEPS Examiner
Isabelle GUYON Professor, Google Brain Guest

Kamal YOUCEF-TOUMI Professor, Massachusetts Institute of Technology Guest

Hedi TABIA Professor, UEPS Ph.D. superviso
Hichem ARIOUI Associate Professor (HDR), UEPS Co-supervisor

Abstract: In this thesis we considered controlling the search process. To understand
this process, we consider an image classification application using a convolutional
neural network (CNN). The proposed controller acts at the different levels of the
architecture (macro and micro). It enables an optimal construction that favours low-
complexity networks while maximising their performance on the given application.

¢ October 2017 — December 2021
Doctoral candidate: Rayane Benyoucef
Topic: Bilateral reconfiguration of a UAV swarm: application to 3D localisation
Host laboratory: IBISC, UEPS, Evry.
Ph.D. supervisor: Hichem Arioui
Supervision: H. Arioui (30%), L. Nehaoua (35%) and H. Hadj-Abdelkader (35%)
Funding: Institutional doctoral scholarship.

Defence date: 8 December 2021, with highest honours, before the committee

H. PIET-LAHANIER Research Director, ONERA (DTIS) Chair

Y. MEZOUAR Professor, Institut Pascal Reviewer

O. TAHRI Professor, University of Burgundy Reviewer

P. VASSEUR Professor, University of Rouen Examiner

A. BENALLEGUE Professor, University of Versailles Examiner

L. NEHAOUA Associate Professor, UEPS Co-supervisor
H. HADJ ABDELKADER Associate Professor, UEPS Co-supervisor
H. ARIOUI Associate Professor (HDR), UEPS  Ph.D. supervisor

Abstract: The objective of this thesis is to investigate solutions to problems related
to the estimation of the relative 3D direction/position in the context of formations of
flying robots for handling purposes. A specific feature of this handling task concerns
the manipulation of objects with different geometric shapes. This constraint requires
3D localisation and the continuous reconfiguration of the UAV swarm.

¢ October 2016 — December 2019
Doctoral candidate: Majda Fouka

Topic: Contribution to parametric identification and observation of powered two-
wheeler vehicles.

Host laboratory: IBISC, UEPS, Evry.

Ph.D. supervisor: Hichem Arioui
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Supervision: H. Arioui (40%), L. Nehaoua (50%) and S. Mammar (10%)
Funding: ANR project VIROLO++.

Defence date: 5 December 2019, with highest honours, before the committee

C. S. Maniu Professor, L.2S, Paris-Saclay Chair

Ph. CHEVREL Professor, LS2N, Nantes Reviewer

R. LOT Professor, University of Padua, Italy Reviewer

A. RAUH Professor, University of Rostock, Germany Reviewer

M. M’SAAD Professor, ENSICAEN, Caen Examiner

L. NEHAOUA  Associate Professor, UEPS Co-supervisor

S. MAMMAR Professor, UEPS Co-supervisor
H. ARIOUI Associate Professor (HDR), UEPS Ph.D. supervisor

Abstract: The objective of this thesis is the study of motorcycle cornering and of
its possible applications to training and to intelligent transportation systems. While
the safety systems developed for passenger cars have greatly contributed to reducing
risks on the road, the delay in the development of safety systems for motorcycles is
manifest. Moreover, despite a few existing systems, motorcycle riders use them poorly
or not at all. This is due to inadequate training and therefore does not contribute to
improving their safety.

The thesis focuses on the parametric identification of prototype motorcycles, on the
estimation of the relevant parameters of the motorcycle dynamics using observation
techniques, and on the design of risk-quantification functions in order to propose
preventive and warning systems ensuring rider safety.

Current position: Teaching and research assistant (ATER) at UEPS.

¢ October 2015 — November 2018
Doctoral candidate: Pierre-Marie Damon

Topic: Estimation for the development of rider assistance systems for powered two-
wheeled vehicles

Host laboratory: IBISC, UEPS, Evry.

Ph.D. supervisor: Hichem Arioui

Supervision: H. Arioui (35%), D. Ichalal (35%), H. Hadj-Abdelkader (30%)
Funding: Institutional doctoral scholarship.

Defence date: 4 December 2015, with highest honours, before the committee

Ph. CHEVREL Professor, LS2N, Nantes Chair

Th-M GUERRA Professor, University of Valenciennes  Reviewer

Ph. MARTINET Research Director, INRIA, Nice Reviewer

M. GOUIFFES Associate Professor (HDR), Paris-Sud Examiner

K. YOUCEF-TOUMI Professor, MIT, Cambridge, USA Examiner

H. HADJ-ABDELKADER  Associate Professor, UEPS Examiner

S. MAMMAR Professor, UEPS Guest

H. ARIOUI Associate Professor (HDR), UEPS Ph.D. supervisor
D. ICHALAL Associate Professor, UEPS Examiner

Abstract: The objective of this thesis is to propose algorithms for estimating the
dynamic information of PT'Ws required to detect risky situations, which is either not
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measurable or requires expensive sensors. Ultimately, whether for technical or eco-
nomic reasons, resorting to modern estimation tools fits perfectly within the develop-
ment of rider assistance systems for PTWs. They allow the estimation of the dynamics
while reducing the number of sensors and circumventing the non-measurability of cer-
tain states. A first part of the work is devoted to model-based observers. On this
occasion, an unknown-input observer, a nonlinear Luenberger observer and an alge-
braic observer were proposed. The second part addresses estimation based on visual
perception techniques. In this part, a first algorithm was proposed to estimate the
position of the PTW on the road while predicting the road geometry. An extension of
this work was then developed to reconstruct the roll angle of the PTW from images
only. Finally, a vision-based risk function was studied in order to characterise the
steering behaviour of the PTW. The work of this second part was carried out at MIT
(USA) during Mr Damon’s 10-month stay at the MRL.

Current position: Research engineer at V-Motech.

¢ September 2012 — December 2015
Doctoral candidate: Habib Dabladji
Topic: Towards an active safety system for riders of powered two-wheeled vehicles
Host laboratory: IBISC, UEPS, Evry.
Ph.D. supervisor: Hichem Arioui
Supervision: H. Arioui (40%), D. Ichalal (40%), S. Mammar (20%)
Funding: Institutional doctoral scholarship.

Defence date: 4 December 2015, with highest honours, before the committee

D. KOENIG Associate Professor (HDR), GIPSA-Lab  Chair

Th-M GUERRA Professor, University of Valenciennes Reviewer

A. CHARARA Professor, UT Compiegne Reviewer

T. HAMEL Professor, University of Nice Examiner

S. SAVARESI Professor, Politecnico di Milano Examiner

S. MAMMAR Professor, UEPS Co-supervisor
H. ARIOUI Associate Professor (HDR), UEPS Ph.D. supervisor
D. ICHALAL Associate Professor, UEPS Examiner

Abstract: The research work addressed in this thesis concerns: 1) the robust esti-
mation of the dynamic states of motorcycles, and 2) the proposal of an active safety
system enabling the rider to brake under optimal conditions (without slip or loss of
control). In this framework, I applied for doctoral funding on the observation of motor-
cycle dynamic states. The challenges of this thesis are those related to the observation
of strongly nonlinear dynamic systems.

Current position: R&D engineer at Bosch France.

e September 2010 — June 2014
Doctoral candidate: Chabane Chenane

Topic: Analysis and reconstruction of the dynamics of powered two-wheeled vehicles
and detection of limit roll situations
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Host laboratory: IBISC, UEPS, Evry.

Responsible professors: Mr Said Mammar & Hichem Arioui
Supervision: H. Arioui (40%), D. Ichalal (40%), S. Mammar (20%)
Funding: Institutional doctoral scholarship.

Defence date: 26 June 2014, with highest honours, before the committee

N.K. M’SIRDI Professor, University of Marseille Chair

A. C. VICTORINO Associate Professor (HDR), UTC Reviewer

M. BASSET Professor, University of Haute-Alsace Reviewer

S. GLASER Engineer, IFSTTAR Examiner

S. MAMMAR Professor, UEPS Ph.D. supervisor
H. ARIOUI Associate Professor (HDR), UEPS Co-supervisor
D. ICHALAL Associate Professor, UEPS Examiner

Abstract: With a view to a warning system implemented on a two-wheeled vehicle in
order to alert the rider to dangerous situations, I applied for doctoral funding on the
observation of motorcycle dynamic states. This observation is essential for the proper
operation of the warning system. The challenges of this thesis are those related to
the qualification of the fall risk and to the detection of excessive speed of powered
two-wheeled vehicles during cornering.

Current position: R&D engineer at ALTRAN.

¢ October 2009 — ...
Doctoral candidate: Amine Khettat

Topic: Automation of the riding of a powered two-wheeler: dynamic modelling, in-
strumentation and control

Host laboratory: LEPSIS, UMR INRETS-LCPC, Paris.

Responsible professor: Mr Samir Bouaziz, Professor at Université Paris 12.
Supervision: H. Arioui (25%), H. Imine (25%), S. Espié (25%), S. Bouaziz (25%)
Funding: LCPC-IFSTTAR scholarship.

Abstract: The work proposed in this thesis concerns: 1) the development of a sensor
system allowing the validation of dynamic models of real motorcycles, 2) the develop-
ment of a motorcycle dynamics model based on Bond Graph techniques taking into
account powertrain aspects and sensor information, 3) the validation of the dynamic
model, 4) the development of a trajectory control algorithm for a motorcycle in sev-
eral configurations: lane keeping, lane change and cornering, and 5) the validation
of the control algorithm through a comparison between simulated results and results
obtained from track experiments with the “automated” motorcycle. The work will
build on the motorcycle prototype, whose instrumentation will be completed, and on
the devices for measuring and recording the motorcycle dynamics, in order to carry
out the track experiments.

This thesis was discontinued for health reasons of the doctoral candidate.

Current position: R&D engineer at Valéo.
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e September 2007 — January 2012
Doctoral candidate: Hamid Slimi
Topic: Towards preventive rider assistance for powered two-wheeled vehicles
Responsible professor: Mr Said Mammar
Supervision: H. Arioui (50%), S. Mammar (50%)
Funding: Fixed-term contract, ANR project e-Motive.

Defence date: 10 January 2012, with highest honours, before the committee

N.K. M’SIRDI  Professor, University of Marseille Chair
D. KOENIG Associate Professor (HDR), Grenoble Reviewer
M. DJEMAI Professor, University of Valenciennes Reviewer

S. Mammar Professor, UEPS Ph.D. supervisor
S. Espié Research Director, IFSTTAR Examiner
H. Arioui Associate Professor (HDR), UEPS Examiner

Abstract: This doctoral work falls within the theme of understanding two-wheeler
dynamics in order to detect accident-prone situations and to propose preventive assis-
tance systems. The objectives can be listed as follows: 1) acquiring knowledge on the
behaviour of two-wheeled vehicles in pre-crash situations, 2) proving the feasibility of
systems able to detect a critical situation on board the motorcycle, and 3) designing
an on-board system to warn the rider and/or activate passive or active safety systems.

Current position: R&D engineer at Peugeot PSA.

e February 2005 — December 2008
Doctoral candidate: Lamri Nehaoua

Topic: Design and construction of a mechatronic platform dedicated to the driving
simulation of powered two-wheeled vehicles.

Host laboratory: IBISC-CNRS EA4526 & MSIS-INRETS.
Responsible professor: Mr Abderrahmane Kheddar
Supervision: H. Arioui (90%), A. Kheddar (10%)

Funding: Fixed-term contract, ToucHapsys European project (18 months), INRETS
fixed-term contract (18 months) and UEPS BQR (3 months).

Defence date: 10 December 2008, with highest honours, before the committee
K. Youcef-Toumi Professor, MIT, Cambridge, USA Reviewer

F. Pierrot CNRS Research Director, LAAS Reviewer

J. C. Popieul Professor, University of Valenciennes Chair

A. Kemeny Research Director, Renault Examiner

A. Kheddar CNRS Research Director Ph.D. supervisor
S. Espié Research Director, LCPC Examiner

N. Séguy Associate Professor, UEPS Examiner

H. Arioui Associate Professor, UEPS Examiner

Abstract: Focused on rider training for powered two-wheelers, this thesis aims at
defining the specifications of a driving simulator allowing the learning of the relevant
behaviours in emergency braking situations, for two-wheelers with or without braking
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assistance systems. The objective is to meet the cost and transportability requirements
of the target simulator while preserving the sensations necessary for training.

Current position: Associate Professor at UEPS.

¢ October 2001 — December 2005
Doctoral candidate: Hakim Mohellebi

Topic: Design and construction of motion-rendering and haptic-feedback systems for
a low-cost driving simulator dedicated to the behavioural study of the driver.

Host laboratory: IBISC-CNRS EA4526 & MSIS-INRETS.

Responsible professor: Mr Abderrahmane Kheddar

Supervision: H. Arioui with A. Kheddar (50%), S. Espié (50%)

Funding: INRETS scholarship.

Defence date: 10 November 2005, with highest honours, before the committee

J. L. Vercher CNRS Research Director Reviewer

J. C. Popieul Professor, University of Valenciennes Chair

A. Kemeny Research Director, Renault Reviewer

A. Kheddar =~ CNRS Research Director Ph.D. supervisor
S. Espié Research Director, LCPC Examiner

P. Gauriat Research Engineer, INRETS Examiner

Abstract: The work carried out in this thesis gave rise to a first driving simulator
with a moving base and two degrees of freedom. These two mobilities concern the
longitudinal motion and the rotation of the seat. Hardware validation tests as well as
psychophysical tests were conducted on this platform.

Current position: Research engineer at Renault-Guyancourt.

¢ September 2000 — July 2006
Doctoral candidate: Mohamed Larbi Saidi

Topic: Implementation of predictive control laws for the control of motion-rendering
platforms.

Host laboratory: LASA, Annaba & IBISC-CNRS EA4526.

Responsible professor: Mr Hadj Ahmed Abbassi, Professor.

Supervision: H. Arioui (40%), H. A. Abbassi (60%)

Funding: Lecturer position at the University of Annaba (in parallel with the prepa-
ration of the thesis).

Defence date: 2 July 2006, with highest honours, before the committee

M. A. Bedda  Professor, KFU, Saudi Arabia Chair

N. Doghmane Professor, University of Annaba Reviewer

H. Tebbikh Professor, University of Guelma Reviewer

H. A. Abbassi Professor, University of Annaba Ph.D. supervisor
H. Arioui Associate Professor, UEPS Examiner
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Abstract: This thesis concerned the development of new control strategies based
on predictive techniques. Mr Saidi carried out 3 research stays, of one month each,
in order to test these approaches based on Generalized Predictive Control (GPC)
techniques on motion-rendering platforms.

Current position: Associate Professor at the University of Annaba, Algeria.

8.2.3 Summary

Doctoral supervision activity can be summarised in the following table:

Doctoral candidate | Supervision rate Period Defended | Conf. / Journals
Obaida Alrazouk 50% Oct. 21-Dec. 24 Ongoing 6/2
Martin Pryde 25% Oct. 21-Dec. 24 | Ongoing 5/1
Alexandre Heuillet 50% Oct. 20-Dec. 23 Ongoing 1/3
Rayane Benyoucef 30% Oct. 17-Dec. 20 Ongoing 4/1
Majda Fouka 40% Oct. 16-Dec. 19 Yes 10/3
Pierre-Marie Damon 35% Oct. 15-Nov. 18 Yes 9/2
Habib Dabladji 40% Sept. 12-Dec. 15 Yes 8 /2
Chabane Chenane 40% Sept. 10-June 14 Yes 5/0
Amine Khettat 25% Oct. 09— ... No 1/0
Hamid Slimi 50% Sept. 07-Jan. 12 Yes 8/0
Lamri Nehaoua 90% Feb. 05-Dec. 08 Yes 11/3
Mounir Saidi 40% Sept. 00-July 06 Yes 0/1
Hakim Mohellebi n/a Jan. 03-Dec. 05 Yes 3/1

8.3 Supervision of Master’s and engineering students

e February 2024 — July 2024
Student: Yingfeng Qian
Programme: Master 2 MMVAI — Paris-Saclay.

Topic: Impact of visual factors on the riding performance of powered two-wheeled
vehicles

Supervision: H. Arioui (50%) & A. Chellali (50%)
Funding: Internship allowance, ANR project eMC2.

Abstract: On the one hand, the project aims at analysing PTW riding performance,
in terms of trajectory variability, as a function of gaze direction (eye movement), and
at extracting the cause-and-effect relationships. On the other hand, it aims at propos-
ing a rider assistance system allowing the correction of the riders’ gaze direction so as
to make the actual trajectory converge towards the desired one. More explicitly, the
goal of this exploratory research axis is to compare riding performance between several
riders with different levels of expertise (novice, experienced and expert). These perfor-
mances are measurable through the trajectory achieved, lane changes, the variability
of the lateral placement, the achievement of the safety trajectory and leader following.
The typical scenario taken as a basis for comparison is cornering (with or without
traffic). A perception system based on an inertial measurement unit (head motion), a
geolocation system and an eye tracker will allow the validation of the sought model.
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e February 2024 — July 2024
Student: Brieuc Bautz

Programme: Master’s in Computer Science — Video Games, Université de Sher-
brooke, Quebec.

Topic: Gaze direction tracking during vehicle driving in a virtual environment
Supervision: H. Arioui (50%) & A. Chellali (50%)
Funding: Internship allowance, ANR project eMC2.

Abstract: On the one hand, the project aims at analysing PTW riding performance,
in terms of trajectory variability, as a function of gaze direction (eye movement), and
at extracting the cause-and-effect relationships. On the other hand, it aims at propos-
ing a rider assistance system allowing the correction of the riders’ gaze direction so
as to make the actual trajectory converge towards the desired one. This internship
falls within the fields of virtual reality (VR) and driver training. It aims at designing
a prototype virtual environment allowing the characterisation and assessment of a
driver’s eye behaviour in risky situations. The objective of this internship is to de-
sign and develop a first prototype of a virtual environment enabling the assessment of
the eye behaviour of PTW riders in a simulated situation. The virtual environment
must offer adequate levels of interaction fidelity in order to allow user immersion. The
hypothesis is that this immersion will allow users to exhibit eye behaviour similar to
a real situation. This will facilitate the analysis and comparison of their behaviour
while riding a PTW as a function of their gaze direction, in order to extract a model.
Measurements will be carried out on riders with different levels of expertise (novice,
experienced and expert). The typical scenario taken as a basis for comparison is cor-
nering (with or without traffic). Data analysis methods based on artificial intelligence
techniques will be used to build the model in question.

e February 2021 — July 2021
Student: Obaida Alrazouk
Programme: Master 2 ISC Industrial Robotics — Paris-Saclay.

Topic: Impact of visual factors on the riding performance of powered two-wheeled
vehicles

Supervision: H. Arioui (50%) & A. Chellali (50%)
Funding: Laboratory internship allowance.

Abstract: On the one hand, the project aims at analysing PTW riding performance,
in terms of trajectory variability, as a function of gaze direction (eye movement), and
at extracting the cause-and-effect relationships. On the other hand, it aims at propos-
ing a rider assistance system allowing the correction of the riders’ gaze direction so as
to make the actual trajectory converge towards the desired one. More explicitly, the
goal of this exploratory research axis is to compare riding performance between several
riders with different levels of expertise (novice, experienced and expert). These perfor-
mances are measurable through the trajectory achieved, lane changes, the variability
of the lateral placement, the achievement of the safety trajectory and leader following.
The typical scenario taken as a basis for comparison is cornering (with or without
traffic). A perception system based on an inertial measurement unit (head motion), a
geolocation system and an eye tracker will allow the validation of the sought model.
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e March 2020 — September 2020
Student: Diane Drouet
Programme: ENSE — Grenoble INP.

Topic: Observer theory based SLAM using vision sensors: Application to aerial vehi-
cles

Supervision: H. Arioui (50%) & H. Hadj-Abdelkader (50%)
Funding: Laboratory internship allowance.

Abstract: The aim of this internship proposal is in link with our recent research
work. After having studied and analyzed the fruitfulness of the visual sensors as a
measurement tool for an estimation scheme of non-measurable states, the researchers
of the two laboratories decided to strengthen this collaboration by a subject of research
master’s degree with a possible PhD tracking.

e March 2020 — July 2020
Student: Yuetian XU
Programme: Master 2 Human-Computer Interaction — Paris-Saclay.

Topic: Impact of visual factors on the riding performance of powered two-wheeled
vehicles

Supervision: H. Arioui (50%) & A. Chellali (50%)
Funding: ANR project VIROLO++.

Abstract: On the one hand, the project aims at analysing PTW riding performance,
in terms of trajectory variability, as a function of gaze direction (eye movement), and
at extracting the cause-and-effect relationships. On the other hand, it aims at propos-
ing a rider assistance system allowing the correction of the riders’ gaze direction so as
to make the actual trajectory converge towards the desired one. More explicitly, the
goal of this exploratory research axis is to compare riding performance between several
riders with different levels of expertise (novice, experienced and expert). These perfor-
mances are measurable through the trajectory achieved, lane changes, the variability
of the lateral placement, the achievement of the safety trajectory and leader following.
The typical scenario taken as a basis for comparison is cornering (with or without
traffic). A perception system based on an inertial measurement unit (head motion), a
geolocation system and an eye tracker will allow the validation of the sought model.

e February 2019 — July 2019
Student: Massinissa Afettouche
Programme: E3A SAM, UEPS — Paris-Saclay.
Topic: Non-intrusive dynamic perception for high-end motorcycles.
Supervision: H. Arioui (33%), P-M Damon (33%) & L. Nehaoua (33%)
Funding: ANR project VIROLO++.

Abstract: The objective of this internship is to establish a protocol for listening to
the communication bus. This method is of interest to us because it is entirely passive
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and non-intrusive, and makes it possible to retrieve the information of the sensors
already present on the vehicle. The intern will have to identify the nature of the
bus used and the identifiers associated with each piece of information. The mission
will be to develop a program allowing the bus to be monitored in real time and the
information to be sent to a downstream algorithm.

e February 2019 — July 2019
Student: Brahim Fellag
Programme: E3A SAM, UEPS — Paris-Saclay.
Topic: Integration of controllers for the automation of a scooter.
Supervision: H. Arioui (33%), P-M Damon (33%) & L. Nehaoua (33%)
Funding: ANR project VIROLO++.

Abstract: The objective of this internship proposal follows on from research work
undertaken over the past decade. After having studied and analysed motorcycle dy-
namics, and identified, observed, estimated and reconstructed the dynamic states and
the relevant parameters, this proposal completes the control loop of two-wheeled ve-
hicles in order to investigate new avenues towards active safety systems.

e February 2017 — July 2017
Student: Amine Hamouche
Programme: E3A SAM, UEPS — Paris-Saclay.

Topic: Interconnected observers for the vision-based estimation of motorcycle dynamic
states

Supervision: H. Arioui (40%), H. Hadj-Abdelkader (40%) and D. Ichalal (20%).
Funding: ANR project VIROLO++.

Abstract: The objective of this project is to propose new approaches for estimating
the dynamic states of a two-wheeled vehicle using observers and image processing
techniques, while ensuring robustness with respect to variations of the roll angle and
of the longitudinal velocity.

Current position: Development engineer at AKKA Systems.

e February 2010 — July 2010
Student: Dhiaadine Arafat
Programme: Virtual Reality and Intelligent Systems (RVSI), UEPS.

Topic: Teleoperation of mobile robots and environment reconstruction from sensor
data.

Supervision: H. Arioui (50%), L. Nehaoua (50%)
Funding: ANR project VIROLO++.
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Abstract: In this internship, the research work proposed to the candidate is a natural
continuation of the work initiated within the post-doc of Z. Dai. The aim of this
internship is to complete the first part of the post-doc by implementing a client—server
communication protocol for the remote teleoperation of the mobile robot, followed by
a series of tests with Spanish partners within the CompanionAble project.

e February 2016 — July 2016
Student: Hyun-jun Bae
Programme: Master STI, Paris-Sud.

Topic: Integration of controllers for the automation of a scooter: parameter identifi-
cation

Supervision: H. Arioui (50%), D. Ichalal (50%).
Funding: ANR project VIROLO++.

Abstract: In this internship, the research work proposed to the candidate is a natural
continuation of the work initiated within the post-doc of Z. Dai. The aim of this
internship is to complete the first part of the post-doc by implementing a client—server
communication protocol for the remote teleoperation of the mobile robot, followed by
a series of tests with Spanish partners within the CompanionAble project.

e February 2015 — July 2015
Student: Yakoub Saadi
Programme: Master 2, INSA Lyon.
Topic: Towards a semi-active safety system for powered two-wheeled vehicles.
Supervision: H. Arioui (50%) and D. Ichalal (50%).
Funding: IBISC laboratory.

Abstract: In this internship, the research work proposed to the candidate is a natural
continuation of the work initiated within the post-doc of Z. Dai. The aim of this
internship is to complete the first part of the post-doc by implementing a client—server
communication protocol for the remote teleoperation of the mobile robot, followed by
a series of tests with Spanish partners within the CompanionAble project. Current
position: Doctoral candidate at ESTACA.

e February 2010 — July 2010
Student: Lounis Temzi
Programme: Virtual Reality and Intelligent Systems (RVSI), UEPS.

Topic: Teleoperation of mobile robots and environment reconstruction from sensor
data.

Supervision: H. Arioui (100%).
Funding: CompanionAble European project.
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Abstract: In this internship, the research work proposed to the candidate is a natural
continuation of the work initiated within the post-doc of Z. Dai. The aim of this
internship is to complete the first part of the post-doc by implementing a client—server
communication protocol for the remote teleoperation of the mobile robot, followed by
a series of tests with Spanish partners within the CompanionAble project.

e February 2009 — July 2009
Student: Karim Belharet
Programme: Virtual Reality and Intelligent Systems (RVSI), UEPS.

Topic: Modelling of a two-wheeled vehicle using Bond Graph techniques and experi-
mental validation.

Host laboratory: LEPSIS-LCPC, IBISC-CNRS FRE3190 & LAGIS-CNRS, Lille.
Supervision: H. Arioui (40%), H. Imine (40%) and R. Merzouki (20%)
Funding: LCPC contract.

Abstract: The internship work assigned to K. Belharet consisted, first, in reviewing
the various types of two-wheeler models existing in the literature and in understanding
the dynamic behaviour of this type of vehicle. Depending on the complexity and nature
of these models, the second phase of the internship concerned the development of the
Bond Graph tools required for modelling a two-wheeled vehicle. Bond-Graph-based
modelling techniques appear to be the most suitable for this problem, because of
their ability to describe the behaviour of any system involving different energy sources
(electrical, mechanical, pneumatic).

Current position: Academic staff member at HEI, Chateauroux.

o February 2008 — June 2008
Student: Saber Ammer
Programme: Virtual Reality and Intelligent Systems (RVSI), UEPS.
Topic: Modelling and control of a car driving simulator with 2 degrees of freedom.
Supervision: H. Arioui (100%)
Funding: VIGISIM project.

Abstract: Within the PREDIT-ANR project VIGISIM, I entrusted S. Ammer with
the kinematic and dynamic modelling of the motion-rendering platform. This archi-
tecture consisted of two degrees of freedom (longitudinal and lateral motions). He was
also tasked with the synthesis of classical Washout algorithms in order to generate the
best excitation trajectories for the mechanical structure.

e February 2006 — June 2006
Student: Nadjib Debache

Programme: Electrical and Industrial Computer Engineering, Faculty of Science &
Technology, UEPS.
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Topic: Implementation of control laws on a microcontroller board for driving assis-
tance on a simulator: application to steering-wheel force feedback.

Host laboratory: IBISC-CNRS & MSIS INRETS.
Supervision: H. Arioui (50%), S. Espié (50%)
Funding: INRETS contract.

Abstract: The contribution to the SIM? simulator project consists in developing a
module for controlling the responsiveness of the steering wheel of the driving cab, by
associating active feedback on this device, which is essential for improving presence
within the virtual environment. The main idea is therefore to render all the inertial
effects that can occur on the steering wheel, such as the dynamics of the steering chain
and tyre-road contact effects.

A second mission was also entrusted to him, aimed at studying the feasibility of a seat
vibrating according to a predefined road texture. For reasons of bandwidth limitations
of the technology used, we later abandoned this line of research.

Current position: Engineer at Valeo.

e February 2005 — September 2005
Student: Karim Tourbah
Programme: Virtual Reality and Complex Systems Mastery (RVMSC), UEPS.

Topic: Implementation of a collaborative haptic rendering application distributed over
the network.

Host laboratory: IBISC-CNRS FRE3190.
Supervision: H. Arioui (100%)
Funding: INTUITION Network of Excellence.

Abstract: The objective of this internship concerns the study of collaborative haptic
interaction using virtual reality (VR) techniques and the development of technolo-
gies enabling the transmission of multi-sensory data (multimodal and heterogeneous
interfaces).

Current position: Development engineer at Cap Gemini.

o February 2002 — September 2002
Student: Mounir Mana
Programme: Virtual Reality and Complex Systems Mastery (RVMSC), UEPS.

Topic: Implementation of predictive control laws for the stabilisation of haptic ren-
dering under transmission delay.

Supervision: H. Arioui (50%), A. Kheddar (50%)

Abstract: The internship carried out by M. Mana consists in implementing control
laws on a real site for the stabilisation of haptic interactions under transmission delay.
These delays may be constant or time-varying, as in the case of the Internet (one of the
applications involved a connection with a server installed at the University of Berlin,
Germany). The haptic interface used is a PHANToM with 3 degrees of freedom.
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The control laws used were developed within my Ph.D., where two main approaches,
predictive and passive, were implemented. These controllers were tested in interaction
with simple canonical virtual environments, for which collision detection algorithms
are fast.

Current position: Development engineer in an IT services company.

o February 2000 — September 2000
Student: Philippe Arramon (engineering degree, I11E)
Topic: Use of haptic rendering for the visualisation of volumetric data.
Supervision: H. Arioui and A. Kheddar (90%), Jean-Louis Pajon (10%)
Funding: French Institute of Petroleum (IFP).

Abstract: For its geodesic studies, IFP uses a number of software packages for the
analysis and interpretation of various terrestrial surveys and characteristics (seismic,
acoustic, oil exploration, etc.). These packages offer functionalities allowing the vi-
sualisation of such data in an easily interpretable form. It turns out, however, that
the visual modality alone is insufficient for rendering these data. The aim of this
internship was to add the haptic modality as a complementary component to visual
rendering.

My involvement in this internship was limited to the synthesis of a controller based
on the virtual coupling principle, allowing the attenuation of vibrations for a good
perception of the data fields.

Current position: Development engineer at Dassault Aviation.

8.3.1 Summary

The supervision of second-year Master’s internships can be summarised in the following
table:
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Chapter 8. Supervision Activities

Intern Supervision rate Period Programme
Yingfeng Qian 50% Feb. 24—-July 24 E3A MMVALI - UEPS
Brieuc Bautz 50% Feb. 24-July 24 MIJV - USQ

Obaida Alrazouk 50% Feb. 21-July 21 E3A ISC RI - UEPS
Diane Drouet 50% Mar. 20-Sept. 20 ENES3 - INPG
Yuetian XU 50% Mar. 20-July 20 HCI - UPS
Christopher Roncoli 50% Mar. 19-July 19 Polytechnique
Massinissa Afettouche 33% Feb. 19-July 19 E3A SAM - UEPS/UPS
Brahim Fellag 33% Feb. 19-July 19 E3A SAM - UEPS/UPS
Amine Hamouche 40% Feb. 17-July 17 | E3A SAM - UEPS/UPS
Hyun-Jun Bae 50% Feb. 16-July 16 | E3A STI - Paris-Sud/UPS
Yakoub Saadi 50% Feb. 15-July 15 Master 2 INSA Lyon
Lounis Temzi 100% Feb. 10-July 10 Master RVSI - UEPS
Karim Belharet 40% Feb. 09-July 09 Master RVSI - UEPS
Saber Ammer 100% Feb. 08-July 08 Master RVSI - UEPS
Nadjib Debache 50% Feb. 06-July 06 Master GEII - UEPS
Karim Tourbah 100% Feb. 05-Sept. 05 Master RVSI - UEPS
Mounir Mana 50% Feb. 02-Sept. 02 DEA DVMSC - UEPS
Philippe Arramon n/a Feb. 00-Sept. 00 Master RVSI - UEPS

8.4 Other supervision activities

In addition, I have regularly taken part in the supervision of project groups of 4 to 5 students
from the first year of the professional Master’s programme. This supervision was carried
out within the Research and Development Study (ERD) projects at the Faculty of Science

& Technology.
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