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Context

Offering the capacity to immerse users and provide strong illusions, Virtual Reality (VR) has already

established a convincing usability for urban studies and design. This is especially true in the context

of evaluating urban projects where the study of urban space perception by participants is a key

aspect of the design phase [1]. In this context, questions related to the avatar, i.e. digital

representation of a user in a Virtual Environment (VE), are becoming more and more important

because of their potential influence on space and distance perception, especially as avatars have

been demonstrated to improve immersion and the sense of “presence” in VEs [2]. Therefore, in the

context of urban studies, the integration of virtual avatars during user experiences seems essential to

improve immersion and perception of urban VEs. Yet, there is up to this day a gap of knowledge on

the impact of being embodied in a virtual body on the perception of urban ambiances.

First, in order to have efficient experiences with avatars, users must feel strongly embodied in their

virtual body, which is commonly characterized and assessed by studying the Sense of Embodiment

(SoE) [3]. Moreover, it was shown that the perception of the avatar is altered by the type of task

users have to perform in the VE [4]. It is therefore important to explore how tasks specific to urban

spaces (e.g., large-scale navigation, negotiation of urban projects) may influence users' SoE.

Furthermore avatars have rarely been studied in large outdoor VEs but rather in small controlled

virtual rooms, reinvigorating the need to explore how such characteristics could influence one’s own

avatar perception. Second, while some works studied how visual cues in VR could impact the

perception of urban ambiance, such as climate effects [5], it remains unclear how avatars could

contribute in conveying a specific urban ambiance. Avatars’ representations were also found to

influence space perception in terms of distance or heights [6], but these works remain mainly limited

to the perception of indoor virtual spaces, or only tackle the influence of size modulation of the

avatar. On the one hand, we may wonder if such results extend to the perception of larger urban

spaces? On the other hand, we can question if other avatar alterations rather than size change (e.g.

change in the rendering from cartoon to realistic, etc.) might also influence the perception of urban

spaces? Furthermore, it was demonstrated that seeing other users embodied in avatars in a VE could

be taken as an evidence of one’s proper existence in the VE, and could increase the sense of

presence, engagement [7] and impact users behavior and perception of the VE by for instance



amplifying their reaction in the virtual experience. Yet, social interactions in VEs are often limited in

these previous works, notably due to the technical challenges of tracking and giving feedback of

users movements and facial expressions, and the context of urban space perception was rarely

considered, leaving this question open: will social interaction in the VE enhance users' perception of

urban ambiances?

Supervision

The supervision will be handled by ECN and the PhD candidate will be physically located at ECN, in

PACCE team of LS2N. The PACCE team has strong interests in Virtual Reality, human-computer

interaction and Human Factors (https://www.ls2n.fr/equipe/pacce/). The team is composed of ~30

members including (12 permanent staff, 10 PhD students, 1 Postdoc, 1 VR/AR engineers).

The official supervisors of the PhD will be:

Jean-Marie Normand (PR ECN, Nantes, PhD Director) jean-marie.normand@ec-nantes.fr

Rebecca Fribourg (MCF ECN, Nantes, PhD co-advisor) rebecca.fribourg@ec-nantes.fr

Assignment

In that context, the aim of this PhD is to explore how avatars can contribute to convey specific urban

ambiances. In particular, we first want to create avatars that improve immersion in virtual urban

environments. This requires understanding how avatars are perceived by users in this context. It is

important to develop a new methodological approach to measure the perception of urban

ambiances in VR in order to assess how they can be influenced by avatars' characteristics. We also

want to develop avatar alterations (e.g., change in dimensions, rendering, etc.) that convey specific

urban ambiances. This requires first to implement innovative avatar alterations that have either

never been designed, or never used in the context of virtual urban spaces. We will then evaluate the

influence of avatar alterations on urban ambiance perception. We also want to populate virtual

urban environments with realistic virtual characters that would be either the virtual avatars of other

users immersed in the same space, or the representation of agents driven by animations or artificial

intelligence. Achieving a realistic population of such spaces requires understanding (i) how the virtual

characters behave and (ii) how interacting with them may influence the perception of the urban

space as well as the perception of one’s own avatar.

Figure 1. Avatars in a virtual urban environment [8]

https://www.ls2n.fr/equipe/pacce/


Main activities

Therefore the main goal of the PhD will be to better understand the relation between avatars and the

perception of virtual urban spaces. This implies, based on the embodiment research corpus as well

as virtual urban environments literature, to study, design and quantify the specific relationship

between avatar perception and urban ambiance perception in VR. More precisely, this will be done

by designing and implementing immersive environments in Unity 3D (or Unreal Engine if preferred)

to allow the immersion of users in virtual urban environments while being embodied in an avatar

(see example figure 1), and then conducting user studies in order to evaluate different criteria, such

as the sense of embodiment towards avatars with visual alterations (e.g., goosebumps), and how it

may influence the perception of the environment (e.g., heat of a virtual place) and impact deeper

societal dimensions (climate change sensibilization). In general, this PhD will aim to contribute in

better understanding the psychological and societal implications of avatars in an urban context and

their potential benefits for challenges such as climate change sensibilization or urban space lighting

and danger perception.
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Skills

The candidate must have a master degree (or equivalent), with a preference in mixed reality or

human computer interaction. In addition, the candidate should be comfortable with as much

following items as possible:



Experience in 3D/VR/AR applications (e.g. Unity3D).

Experience in evaluation methods and controlled users studies.

Good knowledge in programming languages (e.g. C#, C++).

Good spoken and written English.

Good communication skills.

Benefits package

Subsidized meals

Partial reimbursement of public transport costs

Possibility of teleworking (90 days per year) and flexible organization of working hours

Partial payment of insurance costs

Remuneration

Monthly gross salary amounting to 2100 euros.


