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PhD Position F/M I dentification
robotique des parametres musculaires du
membre supérieur chez I'humain

Contract type: Fixed-term contract
Level of qualificationsrequired : Graduate degree or equivalent
Fonction : PhD Position

Level of experience: From 3to5 years

About the research centreor Inria department

Inriais anational research institute dedicated to digital sciences that promotes
scientific excellence and transfer. Inria employs 2,400 collaborators organised in
research project teams, usually in collaboration with its academic partners.

This agility allows its scientists, from the best universities in the world, to meet the
challenges of computer science and mathematics, either through multidisciplinarity
or with industrial partners.

A precursor to the creation of Deep Tech companies, Inria has also supported the
creation of more than 150 start-ups from its research teams. Inria effectively faces
the challenges of the digital transformation of science, society and the economy

Context

The researcher will be part of the CAMIN team at INRIA.

The position will be funded by INRIA under the ANR B-IRD project.
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The aim of this project is to develop new methods for upper-limb muscle
parameters identification, using robotics platforms. The ambition is to tackle
this still open issue using an innovative experimental setup and dedicated
estimation and control algorithms developed in a unified framework.

The development of accurate and personalized musculoskeletal (MSK)

models is essential ~ for changing paradigms of rehabilitation and interactions
involving assistive devices. Body segment inertial parameters and joint
centers of rotation are important parameters, the identification of which has

been vastly studied. One of the main remaining  challenges is to identify the

muscular part of these models parameters [1, 2.

In this project, we want to address muscle parameters identification thanks
to a unique setup combining the computation of precise parameter-exciting
trajectories [3, 4] and the use of robots as position and force sensors, in

contact with the patient’s body. Their precise kinematics and embedded

force sensors make them perfect experimental platforms to quantify body

motions and adapt the model's parameters based on their measurements.

We plan to develop a formulation that will combine, in a single real-time
optimization problem,the estimation of the user-specific MSK parameters
and the computation  of the future exciting movements of the upper limb, in
order to guarantee a good observability of the parameters of interest.
Implemented asa combination of a sliding windowestimator [5] and a
nonlinear model predictive control algorithm [6], the relevance of this
approach lies in the exploitation of the fact that the same dynamical system

is controlled and estimated at the same time [7]. This unified formulation will
ensure the sensitivity of the variables to be estimated with respect to the
control variables.

Once the MSK model has been personalized and calibrated to the subject, it
can be used in conjunction with a robotic device such as an exoskeleton to
assist upper limb motion [8, 9] or a cobot to provide physical therapy [10].
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Assignment

Collaboration :

The recruited person will be in connection with other INRIA teams for the robotics
experiment.

He/She will closely collaborate with a postdoc researcher already working on these
topicsin the team.

Main activities

Main activities:

e Literature review on the calibration of muscle models

Formalization of atheoretical framework unifying muscle parameter
estimation and robot control

Analysis of the combined human-robot workspace (force polytope + model
validity), singularities and model validity

Communication of excitatory trajectories to the participant (work on
visualising instructions)

Participation in experimentation on valid subjects



e Dissemination of results (publications and scientific communications)

Benefits package

e Subsidized meals

e Leave: 7 weeksof annual leave + 10 extra days off dueto RTT (statutory
reduction in working hours) + possibility of exceptional leave (sick children,
moving home, etc.)

¢ Possibility of teleworking (few days per week) and flexible organization of
working hours

¢ Professional equipment available (videoconferencing, loan of computer
equipment, etc.)

e Social, cultural and sports events and activities

e Accessto vocationa training

e Contribution to mutual insurance (subject to conditions)

Remuner ation

Gross Sdary:
1st year : 2200 € per month

2nd and 3rd year : 2300 €per month

General Information

Theme/Domain : Modeling and Control for Life Sciences
Biologie et santé, Sciencesde lavie et delaterre (BAP A)
Town/city : Montpellier

Inria Center : Centre Inriad'Université Cote d'Azur
Starting date : 2024-10-01

Duration of contract : 3 years

Deadlineto apply : 2025-07-31

Contacts

e InriaTeam: CAMIN
e PhD Supervisor :
Bailly Francois/ francois.bailly@inria.fr



http://www.inria.fr/centre/sophia
https://www.inria.fr/equipes/CAMIN
mailto:francois.bailly@inria.fr

About Inria

Inriais the French national research institute dedicated to digital science and
technology. It employs 2,600 people. Its 200 agile project teams, generally run
jointly with academic partners, include more than 3,500 scientists and engineers
working to meet the challenges of digital technology, often at the interface with
other disciplines. The Institute also employs numerous talents in over forty different
professions. 900 research support staff contribute to the preparation and
development of scientific and entrepreneurial projects that have a worldwide impact.

Warning : you must enter your e-mail address in order to save your application to
Inria. Applications must be submitted online on the Inriawebsite. Processing of
applications sent from other channelsis not guaranteed.

| nstruction to apply

Defence Security :

Thisposition islikely to be situated in arestricted area (ZRR), as defined in Decree
No. 2011-1425 relating to the protection of national scientific and technical
potential (PPST).Authorisation to enter an area is granted by the director of the unit,
following afavourable Ministerial decision, as defined in the decree of 3 July 2012
relating to the PPST. An unfavourable Ministerial decision in respect of a position
situated in aZRR would result in the cancellation of the appointment.

Recruitment Policy :
As part of itsdiversity policy, all Inria positions are accessible to people with
disabilities.



