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Figure 1: User Embodiment in Virtual Environments.

ABSTRACT
The representation of users to others and themselves is especially
important for Virtual/Mixed/Augmented Reality (VR/MR/AR) ap-
plications. The development of technological solutions and the
understanding of underlying cognitive effects challenges human-
computer interaction (HCI) and related disciplines. A number of
interesting research questions, such as realism of appearance and
behavior as well as their effects on perception and user behavior
arise, that are yet to be explored. To support a discussion and the
generation of a common agenda, we will organize the 3rd half-day
workshop on User-Embodied Interaction in VR (UIVR) gathering
researchers and practitioners emphasizing the discussion of differ-
ent positions on applications and findings to collect guidelines for
future developments.

CCS CONCEPTS
• Human-centered computing→ HCI theory, concepts and mod-
els; Empirical studies in HCI .
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1 TOPIC ILLUSTRATION
“User embodiment concerns the provision of users with appropri-
ate body images so as to represent them to others (and also to
themselves) [...]” [2, p.1]. Through virtual environments, coher-
ent multi-sensory stimulation can lead to the adaptation of virtual
bodies [7]. In turn, users may perceive ownership (in particular,
accepting the virtual body as a source of bodily sensations [4]),
agency (i.e., feeling control over the virtual body’s movements),
and even a change in the perception of their own body scheme
[11]. These effects are dependent on top-down and bottom-up in-
formation processing. In consequence, users may adapt behaviors
to what they attribute as characteristics of the virtual body, known
as the Proteus Effect [13].

User embodiment has impacts on both, individual interactions
(user–environment interactions) as well as collaborative or social
interactions (user–user interactions) [9]. Regarding individual in-
teractions, there are multiple questions to be tackled that concern
efficiency and usability of embodiment, for example to navigate
and manipulate an environment. Regarding collaborative or social
interactions, any modification of appearance and behavior represen-
tation will impact the perception of users as well as the perception
of the social interaction per se. We “cannot not communicate” [12],
meaning that every social cue will be interpreted by a user. Under-
standing embodied interactions is an essential research challenge in
the context of virtual environments that are capable of completely
decoupling physical appearance and behavior from virtual repre-
sentations [1], and to augment social interactions [10]. The topic
has gained strong interest in recent years as seen by the numbers
of publications in relevant conferences (such as IEEE VR, ISMAR,
MUC, CHI, SUI, VRST, GI VRAR) and is of high importance for
these and related research communities.

https://doi.org/10.18420/muc2021-mci-ws16-126


Mensch und Computer 2021, Workshopband, Workshop on 3rd Workshop on User-Embodied Interaction in Virtual Reality (UIVR) Roth and Podkosova, et al.

2 WORKSHOP CONTENT INFORMATION
The UIVR workshop welcomes disciplinary and interdisciplinary
research paper submissions with technical, evaluative, or the-
oretical contributions in the areas of user-embodied interaction,
collaborative and augmented interactions, tracking, perception and
cognition, medicine and therapy, security, and discussions on ethi-
cal issues that share the theme of user embodiment. In addition, we
welcome position papers that may derive their positions from pre-
viously published work and present a clear and strong standpoint
as a basis for discussion. We further welcome flashlight papers
in the form of extended abstracts by students or junior researchers
that may describe work in progress. We allow resubmissions of
previously published papers that will be accepted for an oral pre-
sentation at the workshop but not included in the proceedings.
Previous contributions at UIVR ranged from the proposal of de-
sign frameworks [3] to time exposure investigations [8], virtual
audience behaviors [6], as well as technology comparisons [5] and
created a fruitful discussion. The goal of UIVR is to gather the VR
and HCI communities to foster collaborations, and provide a ba-
sis for a discussion that results in a common agenda and research
framework for future projects.

Structure. The UIVR is planned as an afternoon workshop and
structured along an introductory welcome session, a keynote, paper
talks, a flashlight session, as well as a final moderated discussion
to summarize and reflect on the findings as well as to exchange
positions and ideas.

Target Group. We target researchers and practitioners to connect
the HCI, AR/VR, and cognitive science communities. We specifically
encourage to submit preliminary work in forms of flashlights that
will be presented in a 5-10 minutes format. The workshop aims at
interconnecting different fields of research and interest groups.

3 SUMMARY
The workshop topic is both timely and important for the HCI com-
munity. Especially with the rise of applications for health, learning,
and training, it is crucial to connect interrelated research areas to
progress to a common framework and to discuss societal impacts
and ethical considerations.

4 ABOUT THE ORGANIZERS
Daniel Roth is a currently a senior research scientist at the Technical
University of Munich (TUM), at the Chair for Computer Aided
Medical Procedures and Augmented Reality. Before, he was post-
doctoral researcher at the University of Würzburg, HCI Group.
He published in key VR, AR, MR, and HCI outlets on the topic of
avatars, embodiment and social interaction, serves as reviewer for
related journals and conferences and actively supports their goals
as organizer and committee member.

Iana Podkosova is a post-doctoral researcher at TU Wien, Insti-
tute of Visual Computing and Human-Centered Technology. She
published in key VR conferences contributing with the state of the
art development of multi-user tracking and simulation systems.

Niels Christian Nilsson is an associate professor at Aalborg Uni-
versity Copenhagen. Niels served as program committee member
for IEEE VR since 2016 and as editor or reviewer for multiple VR

outlets, such as Springer Encyclopedia of Computer Graphics and
Games, Frontiers in ICT/Robotics and AI. His research is focused
on perception, cognition, and locomotion in VR.

Alexander Kulik is scientist, designer and developer at Consen-
sive. Before, he was postdoctoral researcher at at the Bauhaus-
University Weimar, Virtual Reality Systems Group. His research
focuses on 3D user interfaces and multi-user systems. He published
and served as reviewer/committee member for key VR conferences.

Gerd Bruder is Research Assistant Professor at the Institute for
Simulation and Training, University of Central Florida. He has pub-
lished and organized multiple key VR and HCI related conferences.
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