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S’agit-il d’une thése en cotutelle internationale ?
Oui Non
Si oui, organisme avec lequel la cotutelle est envisagée :

Le sujet proposé présente-il un caractére interdisciplinaire ?

Oui Non

Si oui, expliquer brievement pourquoi (2 ou 3 lignes):

Le projet est a l'interface de I'informatique, des sciences cognitives et de la médecine comme
le montre le co-encadrement avec une médecin docteur en sciences et un DR INRIA
spécialiste de la réalité virtuelle

La source du co-financement est-elle identifiée ?

Oui Non

Si oui, préciser quel co-financement est envisagé :

Co-financement de I'Institut des Neurosciences Cliniques de Rennes (CHU Rennes) : acquis

Autres informations :

Informations utiles que vous souhaiteriez communiquer (si pertinent):

Projet financé par une bourse ARED en 2022, mais les conditions ARED (contrat de 36 mois
IMT Atlantique) ne sont pas compatibles avec de 'INCR qui doit embaucher sur 18 mois pour
raisons fiscales, d’ou ce dépot.
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Contexte ou état de I’art scientifique:
Décrire en 5 a 10 lignes le contexte de la these.

Many people who suffer from a neurodegenerative disease have topographicaldifficulties
which have a severe impact on their autonomy in daily life. People with dementiadue to
Alzheimer’s disease (AD [1]) have spatial navigation disorders mainly due tomnesic but also
executive, attentional,and perceptual cognitive disorders [2].Some navigational cues have
been already tested using Virtual Reality in order tofacilitate navigation and spatial
memory[3,4].Augmented Reality (AR), makes it possible to add syntheticinformation to the
naturalenvironment in which the participant evolves [5]. Some studies focused on
helpingpeople with dementia with AR[6], but no AR device is dedicated to navigating in an
outdoor environment forpeople with dementia until now and no prototypeshave been tested
either with real patients either with the exception of ours[in preparation].

Objectifs de la these:
Décrire en 10 a 15 lignes les résultats attendus.

This PhD program aims at supporting the third phase of the ARIADE project. It intendsto design
and assess an AR-based guidance system in the ecologicalenvironmentof the patients. This
"out-of-the-lab" objective raises two important scientificchallenges:

. The first one is to provide the technical background for outdoor AR. There exists afew
works on outdoor camera relocalization and tracking but they face importantdrawbacks such
as limited range, drifting or lack of precision and accuracy but alsolimited computing power.
Based on the combined experience in AR tracking of ECNand IMT Atlantique, we will not seek
major advances here but incremental ones thatwill allow a tradeoff between consistent
augmentations, availability and usability.

. The second challenge consists on exploring the design space of the selected visualaids
and assessing how they can be used depending on our tracking results and mostimportantly
on how the patients will perceive them. One important issue that has beentackled so far in the
scientific literature is the assessment of how location-basedinformation can be visualized with
degraded tracking: all current systems assumeperfect tracking or does not take into the
consequences of bad tracking on the user.While it may already be problematic with healthy
people in terms of trust, we believethe consequences may be much more severe with patients
suffering from dementia.

As a followup to our previous works [7,8]other dimensions we are willing to explore include:
visual appearance of aids (size,shape, color, locationwith regard to the field of view), period of
appearance (displayedall the time or at given instants), relation with disease progress. We thus
also plan toexplore error wanderings and endangerment and develop mitigation measuresin a
clinical study.

Compétences attendues du ou de la candidat-e:
Lister les principales compétences nécessaires pour ce sujet de thése.

The candidate must have a master degree (or equivalent), with a preference in mixedreality or
human computer interaction. In addition, the candidate should be comfortablewith as much
following items as possible: experience in 3D/VR/AR applications (e.g.Unity3D); experience in
controlled users’ studies; good knowledge in programminglanguages; good spoken and written
English and French; good communication skills.
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