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Research project:

Virtual reality technologies allow people to embody and control virtual characters (avatars) in
real time [Kilteni et al., 2012]. Using headsets and motion-capture suits, one could substitute
his/her real body in immersive virtual environments [Banakou et al., 2013; Kilteni et al., 2013;
Peck et al., 2013; Slater et al., 2010]. Several research, including previous work from our
laboratory, investigated the impact of perceptual and graphic modalities on the sense of
embodiment in virtual reality. It has been demonstrated that bottom-up factors (e.g.
visuotactile and visuomotor synchrony, viewpoint, etc.) [Kokkinara et Slater, 2014; Gorisse et
al., 2017] and top-down factors (e.g. visual fidelity) [Waltemate et al., 2018; Gorisse et al.,
2019] could impact the senses of self-location, agency and ownership toward a virtual body.
However, little is known regarding the link between inter-individual differences and

embodiment.

The investigations of the doctoral thesis will focus on the effects of inter-individual differences
on avatar perception and embodiment in immersive virtual environments via the adaptation
of the embodied avatars based on each user’s individuality. First studies underline the potential
impact of some personality traits, such as self-esteem [Gorisse et al., 2018] or locus of control
[Dewez et al., 2019], on the sense of embodiment and avatar perception in virtual reality. With
the objective of offering each user a customized experience, we wish to pursue these
investigations to identify the determining factors to improve the user-avatar relationship and
provide developers with guidelines to adapt the content of virtual reality applications.

Laboratory:

The selected candidate will join the Presence & Innovation (P&I) research team of Arts et
Métiers. P&I is a pluridisciplanry human-computer interaction team of researchers and
engineers working in the field virtual and augmented reality. Two research axes are developed
within the team: human-computer interaction in immersive virtual environments, and

upstream phases of product and service design (ideation and innovation).
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Profile:
Master’s degree in computer science with extended knowledge of virtual reality.

We are looking for candidates with an interest in multidisciplinary research, at the frontier of
virtual reality and experimental psychology. A strong interest for experimental research is
required: production of protocols, conducting experiments, data analysis and writing.

Applicants are expected to read, spoke and write academic English.
Technical skills:

e 3D engine extended knowledge (Unity).

o (C# programming.

e Artistic (3D modeling, texturing) and technical skills (lighting and rendering) would be a
plus.

Soft skills:

e Ability and discipline to work autonomously.
e Strong desire to take part in the activities of a multidisciplinary research and teaching

team.
Application:

Applicants must send an academic resume (both french and english are welcome) along with a
cover letter. We also encourage applicants to send a reference letter from a former supervisor.
While additional skills and knowledge are welcome and will be considered, the application must
emphasize the adequacy of the candidates’ profile with the technical and scientific aspects of
the proposed research project. Selected participants may request a tour of the laboratory and
will be invited to attend an interview.

Additional information:

Expected date of beginning: November 2021

Duration: 36 months

Workplace: Arts et Métiers, Laval Virtual Center, 53810 Changé, France
Gross Salary: 1750 €

Contacts:

o Geoffrey Gorisse, PhD (geoffrey.gorisse@ensam.eu)

e Olivier Christmann, PhD (olivier.christmann@ensam.cu)



mailto:geoffrey.gorisse@ensam.eu
mailto:olivier.christmann@ensam.eu

Arts
et Métiers

References:

Banakou, D., Groten, R. et Slater, M. (2013). Illusory ownership of a virtual child body causes
overestimation of object sizes and implicit attitude changes. Proceedings of the National
Academy of Sciences, 110(31):12846-12851.

Dewez, D., Fribourg, R., Argelaguet, F., Hoyet, L., Mestre, D., Slater, M., & Lécuyer, A.
(2019). Influence of personality traits and body awareness on the sense of embodiment in virtual

reality. In 2019 [IEEE International Symposium on Mized and Augmented Reality
(ISMAR) (pp. 123-134). IEEE.

Gorisse, G., Christmann, O., Amato, E. A., & Richir, S. (2017). First-and third-person
perspectives in immersive virtual environments: presence and performance analysis of embodied

users. Frontiers in Robotics and Al, /, 33.

Gorisse, G., Christmann, O., Houzangbe, S., & Richir, S. (2018). From robot to virtual
doppelganger: impact of avatar visual fidelity and self-esteem on perceived attractiveness.
In Proceedings of the 2018 International Conference on Advanced Visual Interfaces (pp. 1-5).

Gorisse, G., Christmann, O., Houzangbe, S., & Richir, S. (2019). From robot to virtual
doppelganger: Impact of visual fidelity of avatars controlled in third-person perspective on
embodiment and behavior in immersive virtual environments. Frontiers in Robotics and Al 6,
8.

Kilteni, K., Bergstrom, I. et Slater, M. (2013). Drumming in immersive virtual reality: the
body shapes the way we play. IEEE transactions on visualization and computer graphics,
19(4):597-605.

Kilteni, K., Groten, R., & Slater, M. (2012). The sense of embodiment in virtual
reality. Presence: Teleoperators and Virtual Environments, 21(4), 373-387.

Kokkinara, E. et Slater, M. (2014). Measuring the effects through time of the influence of
visuomotor and visuotactile synchronous stimulation on a virtual body ownership illusion.
Perception, 43(1):43-58.

Peck, T. C., Seinfeld, S., Aglioti, S. M. et Slater, M. (2013). Putting yourself in the skin of a
black avatar reduces implicit racial bias. Consciousness and cognition, 22(3):779-787.

Slater, M., Spanlang, B., Sanchez-Vives, M. V. et Blanke, O. (2010). First person experience
of body transfer in virtual reality. PloS one, 5(5):1-9.

Waltemate, T., Gall, D., Roth, D., Botsch, M. et Latoschik, M. E. (2018). The impact of avatar
personalization and immersion on virtual body ownership, presence, and emotional response.
IEEE transactions on visualization and computer graphics, 24(4):1643-1652.



