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Towards Interactive Virtual Characters for Augmented
Reality Applications

Le descriptif de l'offre ci-dessous est en Anglais
Type de contrat :Stage
Niveau de diplome exigé :Bac + 5 ou équivalent

Fonction :Stagiaire de la recherche

A propos du centre ou de la direction fonctionnelle

The Inria Centre at Rennes University is one of Inria's eight centres and has more than thirty research
teams. The Inria Centre is a major and recognized player in the field of digital sciences. It is at the heart of
arich R&D and innovation ecosystem: highly innovative PMEs, large industrial groups, competitiveness
clusters, research and higher education players, laboratories of excellence, technological research
institute, etc.

Mission confiée

Subject

Interactions with other persons are ubiquitous in our daily lives, ranging from social interactions in
personal and professional situations, to physical interactions, e.g. in sports. For this reason, researchers
have striven for years to understand, model, and repliquate humans to include them in digital replicas,
with impressive advancements made in topics such as capturing, rendering, animating, etc. Realistic
virtual humans are therefore now common in entertainment applications (e.g., movies, videogames), but
have also demonstrated their value in other fields such as architecture, trainging, education, etc.

Recently, realistic virtual humans have also started to be more and more used in immersive Virtual
Reality applications in order to study human behaviours. Because of the complexity of studying human
behaviours in controlled real situations, being able to immerse users in virtual replicas populated with
interactive virtual humans provides a novel paradigm to explore such questions. For instance, VR was
used to compare pairwise interactions between real and virtual situations [Olivier et al. 2018], to explore
when pedestrians choose to go through or around groups of characters [Bruneau et al. 2015], to explore
the relation between gaze activity and collision avoidance during pedestrian interactions [Berton et al.
2019,2020], or to explore exit choices during evacuations [Rios and Pelechano 2020]. It was even
recently used to crowd datasets by immersing only one single user, successively embodying several
virtual agents by him/herself [Yin et al. 2022, 2024].

However, immersive VR applications can have limitations in the level of realism and variety of scenarios
that can be explored, because of the time and budget constraints required to develop a variety of
scenarios. Instead, Augmented Reality provides an interesting alternative to automatically deploy out-of-
the-lab and in-the-wild applications directly in real situations. For instance, one could imagine using
Augmented Reality to plan the organization of real events and evaluate the effects of specific
arrangements on various crowd-related characteristics (e.g., evacuation, bottlenecks, flows), by
automatically populating real places with virtual characters. Nevertheless, including virtual characters in
AR applications, in particular involving large virtual crowds, is still challenging. It requires to include them
in appropriate locations, depending on the topology of the environment that varies depending on the
real scene. This becomes even more difficult when these characters are animated, as they should act
according to the environment, and potentially interact with real humans that will be also present. While
some attempts have been made at simulating virtual crowds in AR [Akaydin et al. 2013, 2014 ; Hurst and
Geraerts 2019], these have only targeted extremely simple setups, and not complex real world situations,
or for specific studies (e.g, pedestrian interaction with a virtual car in AR [Maruhn et al.

2020]). Furthermore, it is still unclear whether to which degree interactions with virtual humans in AR
differ from interactions in real situations.

The goal of this internship is therefore to explore, model and evaluate user interactions with virtual
characters in AR applications. The first objective will consist in developing an experiment where users
will be able to interact with a few animated characters in AR, in particular to evaluate potential
differences to existing situations already studied in VR (e.g,, dyadic interactions). Then, the second
objective will be to explore the potential use of AR to study interactions with larger virtual crowds, which
will introduce a number of constraints (in terms of the number of characters that can be animated, their
inclusion in the real scene, the semantic of their interactions with the scene, etc.). The experiments and
applications developed will be based on some of the tools already developed in the Virtus team for
crowd simulation, character animation, and immersive virtual crowds, such as CrowdMP and Umans.



file:///public/classic/fr/offres/2022-05154/topdf
https://project.inria.fr/crowdscience/project/ocsr/crowdmp/
https://project.inria.fr/crowdscience/project/ocsr/umans/

Principales activités

This internship therefore involves

« Developing a framework for the animating and simulating virtual characters in AR, based on the
Unreal Engine platform and the Meta Quest 3 Mixed reality HMD.

« Developing a number of scenarios of increasing complexity involving user interactions with virtual
characters in such AR scenarios

« Evaluating potential differences in user interactions with virtual characters in AR, in comparison to
real or purely virtual situations.
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Compétences

Requirements for candidacy

« Master in Computer Sciences, with profiency in C++ or C#
o General background in Virtual Reality or Computer Graphics
o Experience with Unreal would be beneficial

Informations générales

o Théme/Domaine :Interaction et visualisation
Plateformes expérimentales logiciel (BAP E)

Ville : Rennes

Centre Inria:Centre Inria de ['Université de Rennes
Date de prise de fonction souhaitée :2025-02-01
Durée de contrat:6 mois

Date limite pour postuler :2025-01-06


http://www.inria.fr/centre/rennes

Contacts

« Equipe Inria:VIRTUS
« Recruteur:
Hoyet Ludovic / ludovic.hoyet@inria.fr

A propos d'Inria

Inria est l'institut national de recherche dédié aux sciences et technologies du numérique. Il emploie
2600 personnes. Ses 215 équipes-projets agiles, en général communes avec des partenaires
académiques, impliquent plus de 3900 scientifiques pour relever les défis du numérique, souvent a
linterface d'autres disciplines. L'institut fait appel a de nombreux talents dans plus d’une quarantaine de
métiers différents. 900 personnels d'appui a la recherche et a 'innovation contribuent a faire émerger et
grandir des projets scientifiques ou entrepreneuriaux qui impactent le monde. Inria travaille avec de
nombreuses entreprises et a accompagné la création de plus de 200 start-up. L'institut s'efforce ainsi de
répondre aux enjeux de la transformation numérique de la science, de la société et de 'économie.

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 submit online : your resume, cover letter and letters of recommendation eventually

Contact :ludovic.hoyet@inria.fr

Sécurité défense:

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

Politique de recrutement:
Dans le cadre de sa politique diversité, tous les postes Inria sont accessibles aux personnes en situation
de handicap.
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mailto:ludovic.hoyet@inria.fr
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