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ABSTRACT
The ACE - how Artificial Character Embodiment shapes user behav-
ior in multi-modal interactions - workshop aims to bring together
researchers, practitioners and experts on the topic of embodiment,
to analyze and foster discussion on its effects on user behavior
in multi-modal interaction. ACE is aimed at stimulating multidis-
ciplinary discussions on the topic, sharing recent progress, and
providing participants with a forum to debate current and future
challenges. The workshop includes contributions from computa-
tional, neuroscientific and psychological perspectives, as well as
technical applications.
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1 WORKSHOP GOALS
The body shapes the mind: bodily representations structure the way
humans perceive the world and the way they perceive other people.
Cognitive sciences and social sciences altogether have stressed the
importance of embodiment in social interaction, highlighting how
interacting with others influences how we behave, perceive and
think [13, 14]. As the sense of embodiment can be defined as “the
ensemble of sensations that arise in conjunction with being inside,
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having, and controlling a body” [9], it definitely influences self-
perceptions and actions regarding one’s own avatar, but also our
social behaviors with embodied intelligent agents such as virtual
humans and robots [7]. Therefore, embodiment has become increas-
ingly important in human-computer interaction, since the design of
artificial agents needs to take into account how their bodily, expres-
sive and behavioral features can affect user behaviors [6]. Following
this, the ACE workshop aims to gather researchers, practitioners
and experts on the topic of embodiment, to analyze and discuss the
topic in a multidisciplinary arena, fostering debate and sharing of
ideas and practices and to highlight future challenges. Moreover,
ACE focuses on strengthening the attention towards multi-modal
interactions in immersive environments, an increasingly relevant
topic with the advent of metaverse technologies.

2 WORKSHOP CONTENT
The workshop starts with the organizers welcoming participants
and with an introduction to embodiment and to its role in multi-
modal interactions. After this, the workshop features keynote talks
from invited speakers and presentations from selected authors.

2.1 Keynote speakers
The workshop has the pleasure of hosting two keynote talks by
Domna Banakou and Alessandra Sciutti.
Domna Banakou is visiting Assistant Professor at New York Uni-
versity Abu Dhabi. Her research focuses on how transformations
of the virtual bodily appearance lead to perceptual, behavioral, and
higher-level cognitive correlates. In her keynote Domna will illus-
trate the Golden Rule Embodiment Paradigm, tackling how VR can
be used to foster prosocial behavior and how this positive effect is
based on an embodied experience of harm that can help empathize
with victims, this enhancing helping behavior.
Alessandra Sciutti from Italian Institute of Technology, IIT, Gen-
ova, Italy. Alessandra is Tenure Track Researcher and head of the
CONTACT (COgNiTive Architecture for Collaborative Technolo-
gies) Unit of the Italian Institute of Technology (IIT). Her work
focuses on the sensory and motor mechanisms underlying mutual
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understanding in human-human and human-robot interaction. In
her talk, Alessandra addresses the underpinnings of human-robot
understanding, illustrating the role of embodiment in this form of
social interaction.

2.2 Workshop contributions
The scientific committee selected 4 papers to be presented:

Gujran and Jung, Multimodal prompts effectively elicit robot-
initiated social touch interactions

Goncharov et al., Expectations vs. Reality: The Impact of Adapta-
tion Gap on Avatars in Social VR Platforms

Kalashnikova et al., Do We Speak to Robots Looking Like Humans
As We Speak to Humans? A Study of Pitch in French Human-Machine
and Human-Human Interactions

Ayache et al, EXtended Reality of socio-motor interactions: Current
Trends and Ethical Considerations for Mixed Reality Environments
Design
In addition, Enchanted Tools will present the Mirokai, the first robot
character, combining world-class engineering and character design
expertise to bring a new generation of helping robots.

3 WORKSHOP ORGANIZATION
The organizing committee is made up of researchers and PhD stu-
dents from a broad set of backgrounds, namely:

Beatrice Biancardi is Associate Professor at LINEACT CESI,
France. Her research interests include social behavior modeling by
applying social signal processing to human-human [2] and human-
agent interaction [1], with a focus on immersive environments and
the Proteus effect.

Thomas Janssoone did his Ph.D. at Sorbonne University and
Telecom ParisTech on the study of recognition and synthesis of in-
terpersonal stances with virtual agents [8]. Today, Thomas designs
an end-to-end interaction pipeline for the Mirokai to make them
interact naturally in real environments.

Eleonora Ceccaldi is a researcher at CasaPaganini InfoMus,
University of Genoa and licensed psychologist. She works on event
segmentation, event structure perception [3] and food-related social
interaction [10].

Sara Falcone is a Ph.D. candidate at University of Twente, and
she is currently spending an academic year in Princeton University
as visiting researcher. Her research focuses on the relationship
between the Sense of Embodiment (SoE) and teleoperation [4].

Geoffrey Gorisse is Associate Professor and virtual reality re-
searcher at Arts et Métiers Insitute of Technology, France. Following
post-doctoral research on embodiment and vicarious agency [5] at
the Event Lab, University of Barcelona, his current investigations
focus on virtual characters (avatars and agents).

Pierre Raimbaud is Associate Professor at ENISE, Ecole Cen-
trale de Lyon, France. He focused on theoretical approaches for
the design of user interactions during his PhD, and then studied
human-agent interactions in populated virtual environments [11].
His current research focuses on understanding of human behaviors
in virtual reality, from a user and social point of view [12].

Anna Martin is a Ph.D. student at LINEACT CESI, France. Her
Ph.D. project focuses on the Proteus effect, which describes how

the appearance of avatars in virtual environments can shape users’
behaviors.

Silvia Ferrando is a Ph.D. student at CasaPaganini InfoMus,
University of Genoa. Her research focuses on learning technologies,
in particular with children as users.

4 ACKNOWLEDGEMENTS
We thank Enchanted Tools to be our sponsor. This work was carried
out within the framework of the project “RAISE - Robotics and AI
for Socio- economic Empowerment” and has been supported by
European Union - NextGenerationEU. However, the views and opin-
ions expressed are those of the authors alone and do not necessarily
reflect those of the European Union or the European Commission.
Neither the European Union nor the European Commission can be
held responsible for them.

REFERENCES
[1] Beatrice Biancardi, Soumia Dermouche, and Catherine Pelachaud. 2021. Adapta-

tion Mechanisms in Human–Agent Interaction: Effects on User’s Impressions
and Engagement. Frontiers in Computer Science 3 (2021), 696682.

[2] Beatrice Biancardi, Lou Maisonnave-Couterou, Pierrick Renault, Brian Ravenet,
Maurizio Mancini, and Giovanna Varni. 2020. The wonowa dataset: Investigating
the transactive memory system in small group interactions. In Proceedings of the
2020 International Conference on Multimodal Interaction. 528–537.

[3] Eleonora Ceccaldi and Gualtiero Volpe. 2020. Towards a cognitive-inspired auto-
matic unitizing technique: a feasibility study. In Proceedings of the International
Conference on Advanced Visual Interfaces. 1–5.

[4] Sara Falcone, Gwenn Englebienne, Jan Van Erp, and Dirk Heylen. 2022. To-
ward standard guidelines to design the sense of embodiment in teleoperation
applications: A review and toolbox. Human–Computer Interaction (2022), 1–30.

[5] Geoffrey Gorisse, Gizem Senel, Domna Banakou, Alejandro Beacco, Ramon Oliva,
Daniel Freeman, and Mel Slater. 2021. Self-observation of a virtual body-double
engaged in social interaction reduces persecutory thoughts. Scientific reports 11,
1 (2021), 23923.

[6] Jonathan Gratch, Ning Wang, Jillian Gerten, Edward Fast, and Robin Duffy. 2007.
Creating rapport with virtual agents. In Intelligent Virtual Agents: 7th International
Conference, IVA 2007 Paris, France, September 17-19, 2007 Proceedings 7. Springer,
125–138.

[7] Thomas Holz, Mauro Dragone, and Gregory MP O’Hare. 2009. Where robots
and virtual agents meet: a survey of social interaction research across milgram’s
reality-virtuality continuum. International Journal of Social Robotics 1 (2009),
83–93.

[8] Thomas Janssoone, Chloé Clavel, Kévin Bailly, and Gaël Richard. 2016. Using
temporal association rules for the synthesis of embodied conversational agents
with a specific stance. In Intelligent Virtual Agents: 16th International Conference,
IVA 2016, Los Angeles, CA, USA, September 20–23, 2016, Proceedings 16. Springer,
175–189.

[9] Konstantina Kilteni, Raphaela Groten, and Mel Slater. 2012. The sense of embod-
iment in virtual reality. Presence: Teleoperators and Virtual Environments 21, 4
(2012), 373–387.

[10] Radoslaw Niewiadomski, Eleonora Ceccaldi, Gijs Huisman, Gualtiero Volpe,
and Maurizio Mancini. 2019. Computational Commensality: from theories to
computational models for social food preparation and consumption in HCI.
Frontiers in Robotics and AI 6 (2019), 119.

[11] Pierre Raimbaud, Alberto Jovane, Katja Zibrek, Claudio Pacchierotti, Marc
Christie, Ludovic Hoyet, Julien Pettré, and Anne-Hélène Olivier. 2021. Reactive
virtual agents: A viewpoint-driven approach for bodily nonverbal communica-
tion. In Proceedings of the 21st ACM International Conference on Intelligent Virtual
Agents. 164–166.

[12] Pierre Raimbaud, Alberto Jovane, Katja Zibrek, Claudio Pacchierotti, Marc
Christie, Ludovic Hoyet, Julien Pettre, and Anne-Hélène Olivier. 2022. The
Stare-in-the-Crowd Effect in Virtual Reality. In 2022 IEEE Conference on Virtual
Reality and 3D User Interfaces (VR). IEEE, 281–290.

[13] Harrison Jesse Smith and Michael Neff. 2018. Communication behavior in em-
bodied virtual reality. In Proceedings of the 2018 CHI conference on human factors
in computing systems. 1–12.

[14] Gaetano Tieri, Giovanni Morone, Stefano Paolucci, and Marco Ischosa. 2018.
Virtual reality in cognitive and motor rehabilitation: facts, fiction and fallacies.
Expert review of medical devices 15, 2 (2018), 107–117.

enchanted.tools

	Abstract
	1 Workshop goals
	2 Workshop content
	2.1 Keynote speakers
	2.2 Workshop contributions

	3 Workshop Organization
	4 Acknowledgements
	References

