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Post-Doctoral Research Visit F/M
Softwar e control of an actuated soft-
robotic phantom for endoscopy: from
simulation to experimental validation

Le descriptif de |’ offre ci-dessous est en Anglais
Typedecontrat : CDD

Niveau de dipldme exigé: Thése ou équivalent
Fonction : Post-Doctorant

Niveau d'expérience souhaité: Jeune diplomé
A proposdu centre ou dela direction fonctionnelle

Created in 2008, the Inria center at the University of Lille employs 360 people,
including 305 scientistsin 16 research teams. Recognized for its strong
involvement in the socio-economic development of the Hauts-De-France region,
the Inria center at the University of Lille maintains a close relationship with large
companies and SMEs. By fostering synergies between researchers and industry,
Inria contributes to the transfer of skills and expertisein the field of digital
technologies, and provides access to the best of European and international
research for the benefit of innovation and businesses, particularly in the region.

For over 10 years, the Inria center at the University of Lille has been at the heart of
Lille's university and scientific ecosystem, aswell as at the heart of Frenchtech,
with atechnology showroom based on avenue de Bretagne in Lille, on the
EuraTechnologies site of economic excellence dedicated to information and
communication technologies (ICT).

Contexte et atouts du poste

Horizon Europe project | RE — Intelligent Robotic Endoscopes for | mproved
Healthcar e Services (Call HORIZON-CL4-2023-DIGITAL-EMERGING-01-01).
Inria (DEFROST team) is partner No. 3 of the consortium, coordinated by the
University of Copenhagen (UCPH), alongside Universidad Rey Juan Carlos
(URJC, ES), University of Twente (UTWENTE, NL), Copenhagen Academy for
Medica Education and Simulation (CAMES, DK), InSimo (FR), AMBU A/S
(DK) and University of Tubingen (UT, DE). The position is attached to work
package WP3 "PHANTOM" (led by Inria) and specifically to task T3.3.


/public/classic/fr/offres/2022-05154/topdf

Regular travel foreseen: Yes— consortium meetings (WP3 and general
assembly meetings) and joint testing/validation sessions with the clinical partners
CAMES (Copenhagen) and University of TUbingen are expected; travel expenses
covered within the applicable scale.

Mission confiée

Assignments. With the help of Jeremie Dequidt (WP3 leader, Infia DEFROST
team) and the WP3/T3.3 consortium partners, the recruited person will be taken to
design, develop and validate the control software of the actuated soft-robot
phantom (WP3 "PHANTOM", task T3.3), from architecture definition through
experimental validation of the prototype (deliverables D3.4, D3.5).

For abetter knowledge of the proposed resear ch subject:
https.//www.defrost.inria.fr/project/horizon-europe-ire-2024-2028/ (project page)
and https.//www.defrost.inria.fr/research/publications (DEFROST team
publications)

Collaboration: The recruited person will be in connection with the hardware
engineer recruited in parallel on task T3.3, who designs and fabricates the physical
actuated phantom prototype, for the joint integration and validation of the robotic
phantom's control system — aswell as with the WP3/T3.3 partners (University of
Twente for soft-robot design and control, CAMES and University of Tubingen for
clinical validation, InSimo for the virtual simulation environment of T3.1) for
cross-validation of the phantom against the simulator and clinical protocols.

Responsibilities: The person recruited is responsible for the design,
implementation and validation of the control software of the actuated soft-robot
phantom (task T3.3 of WP3 "PHANTOM"), and will take initiatives for its
integration with the physical prototype and with the virtual simulation
environment developed in T3.1.

Steering/M anagement: The person recruited will be in charge of the technical
and architectural choices for the phantom's control software, under the scientific
supervision of Jeremie Dequidt (WP3 leader, Infia DEFROST team). No direct
personnel management is expected, though technical coordination with the
hardware engineer on T3.3 isrequired.

Principales activités

Main activities (5 maximum):

¢ Analyse the requirements of the WP3 consortium partners (University of
Twente, CAMES, University of Tubingen, InSimo) and the technical
specifications of the inert phantom delivered by task T3.2, to define the
control software architecture.


https://www.defrost.inria.fr/project/horizon-europe-ire-2024-2028/
https://www.defrost.inria.fr/research/publications/

e Develop the control software of the actuated soft-robot phantom: sensor data
acquisition, state estimation, and closed-loop control (position, apparent
stiffness, hybrid).

e Design experimental validation platforms and protocols for the actuated
phantom, using a force-sensing endoscope and X-ray-synchronized data
acquisition.

e Tedt, calibrate and validate the software up until delivery of the actuated
phantom prototype (D3.4) and the experimental validation report (D3.5).

e Integrate the phantom's control software with the virtual simulation
environment developed in task T3.1, for cross-validation between simulator
and physical device.

Additional activities (3 maximum):

¢ Write technical documentation and the deliverable reports (D3.4, D3.5) for
the consortium and the European Commission.

¢ Present the work's progress to WP3 partners and at project review meetings.

e Contribute to the dissemination of results (publications, demonstrations) in
coordination with the DEFROST team.

Compétences

Technical skillsand level required:

e Mechanical/robotic system design and control (position,
impedance/stiffness, hybrid control) — advanced level

e Scientific programming (C++ and/or Python) and real-time robotic
frameworks (e.g. ROS/ROS2) — advanced level

¢ Multiscale and multiphysics simulation, shape/topology and system-level
design optimization applied to deformable systems — advanced level

¢ Data-driven design and modelling approaches (machine learning applied to
physical/mechanical systems) — intermediate to advanced level

e Sensor signal processing and state estimation (pressure/deformation sensors,
Inverse-problem solving) — intermediate level, to be consolidated on the job

L anguages:

e English: fluent, written and spoken (working language of the consortium) —
required

e French: notions useful for daily life at InriaLille— not mandatory for the
position

Relational skills;

e Ability to work autonomously while collaborating closely with the hardware
engineer co-located on the same task

e Comfortable operating within an international, multidisciplinary consortium
(roboticists, clinicians, industrial partners)

¢ Clear scientific communication, both written (reports, deliverables) and oral
(progress presentations to partners)



Other valued/appreciated:

e Prior experience with the SOFA simulation framework or comparable FEM-
based soft-body simulation tools

e Interest in medical robotics/ clinical applications

¢ Open-source contribution experience

Avantages

e Subsidized meals

e Partial reimbursement of public transport costs

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

e Possibility of teleworking 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 vocational training

e Social security coverage

Rémunération

2 788€ Monthly Gross Salary

| nfor mations géneér ales

e Theme/Domaine : Robotique et environnements intelligents
Plateformes expérimentaleslogiciel (BAP E)

Ville: Villeneuve dAscq

Centrelnria: Centrelnriadel'UniversitédeLille

Date de prise de fonction souhaitée : 2026-10-01
Duréede contrat : 12 mois

Date limite pour postuler : 2026-09-30

Contacts

e Equipelnria: DEFROST
e Recruteur :
Dequidt Jérémie/ Jeremie.Dequidt@inria.fr

A proposd'inria

Inrig, I'institut national de recherche dans les sciences et technologies du
numérique, est en appui de I’ Etat pour |es stratégies nationales de recherche et
d’innovation du numérigue en tant qu'Agence de programmes. Inria mene plus de
300 projets de recherche et d’innovation avec ses 3500 scientifiques, ingénieurs et
personnels d’ appui, en partenariat avec les universités et |’ écosysteme numérique


http://www.inria.fr/centre/lille
https://www.inria.fr/equipes/DEFROST
mailto:Jeremie.Dequidt@inria.fr

(entreprises, entrepreneurs, acteurs publics). Ensemble, nous explorons des
domaines clés comme I'intelligence artificielle, 1a cybersécurité, I’ informatique
guantique, le Cloud, la transformation numérique de la santé, les jumeaux
numeriques ou encore les technol ogies numeériques pour la défense. Nous
construisons des solutions concretes telles que des logicidls, des startups
technologiques, des partenariats avec les entreprises du tissu national et des
formations de pointe. Notre objectif : I'impact scientifique, technologique et
industriel au service de la souveraineté numérique de la France.

L 'essentiel pour réussir

Essential qualities for this assignment are the ability to feel at ease at the interface
between mechanical design, simulation and software engineering, within an
international, multidisciplinary consortium spanning robotics, biomechanics and
clinical partners. A genuine appetite for turning design-optimization and
simulation expertise into working control software for a physical robotic system,
rigor in bridging model and hardware validation, and autonomy to work in close
collaboration with a hardware engineer and clinical partners are all valued. A PhD
in mechanical engineering, with expertise in shape/topology and system-level
design optimization, multiscale and multiphysics simulation, or data-driven design
approaches, isareal asset.

Attention: Les candidatures doivent étre déposées en ligne sur le site Inria. Le
traitement des candidatures adressées par d'autres canaux n'est pas garanti.

Consignes pour postuler

Please send your CV and cover letter

Sécurité défense:

Ce poste est susceptible d’ étre affecté dans une zone arégime restrictif (ZRR), telle
gue définie dans le décret n°2011-1425 relatif ala protection du potentiel
scientifique et technique de la nation (PPST). L’ autorisation d’ accés a une zone est
délivrée par le chef d’ établissement, aprés avis ministériel favorable, tel que défini
dans |’ arrété du 03 juillet 2012, relatif alaPPST. Un avis ministériel défavorable
pour un poste affecté dans une ZRR aurait pour conséquence I’ annulation du
recrutement.

Politique de recrutement :
Dans le cadre de sa politique diversité, tous les postes I nria sont accessibles aux
personnes en situation de handicap.



