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Why bother with the metaverse when
we have zoom?
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IEEE VR

Non-Verbal Cues

* Gestures

* Posture

* Facial Expression
*Eye Gaze
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IEEE VR

Social Interaction is Spatial
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2 types of “people” in the Metaverse

Avatars Agents
* 3D representations of people * Computer Controlled
» Directly controlled by the Characters

person * “Al” Controlled
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Avatars

Active session

2 people in Lo Sine. Sy vt session

Dobre, Georgiana Cristina; Wilczkowiak, Marta; Gillies, Marco; Pan, Xueni and Rintel, Sean. 2022. 'Nice is Different than
Good: Longitudinal Communicative Effects of Realistic and Cartoon Avatars in Real Mixed Reality Work Meetings'. In: CHI
Conference on Human Factors in Computing Systems Extended Abstracts.
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https://research.gold.ac.uk/view/goldsmiths/Dobre=3AGeorgiana_Cristina=3A=3A.html
https://research.gold.ac.uk/view/goldsmiths/Gillies=3AMarco=3A=3A.html
https://research.gold.ac.uk/view/goldsmiths/Pan=3AXueni=3A=3A.html
https://research.gold.ac.uk/id/eprint/31756/
https://research.gold.ac.uk/id/eprint/31756/
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So LLMs have solved agents,
right?
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Eye Gaze Model

Equation 1 Table 2
[22] Based on statistical
data in |22]
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Vinoba Vinayagamoorthy, Maia Garau, Anthony Steed, Mel Slater 2004. An eye gaze model for dyadic interaction
In an immersive virtual environment: Practice and experience'. In: Computer Graphics Forum
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https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1467-8659.2004.00001.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1467-8659.2004.00001.x
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Pipeline
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Applied Pipeline: e
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|s this just for Agents? Head | JZ28
Tracking “

|
* Tracking cues are Microphone % U1 \
Imperfect (VOlce) |
* Missing many aspects
of body language
* Infer and generatve H |
Hand Tracking
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Eye Gaze Model

Equation 1 Table 2
[22] Based on statistical
data in |22]
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In an immersive virtual environment: Practice and experience'. In: Computer Graphics Forum
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https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1467-8659.2004.00001.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1467-8659.2004.00001.x

Embodiment

 How we own our virtual bodies

* They can impact us, not just
other people
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Body Ownership

Collingwoode-Williams, Tara; O'Shea, Zoe; Gillies, Marco and Pan, Xueni. 2021. The Impact of Self-
Representation and Consistency in Collaborative Virtual Environments. Frontiers in Virtual Reality
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https://research.gold.ac.uk/view/goldsmiths/Collingwoode-Williams=3ATara=3A=3A.html
https://research.gold.ac.uk/view/goldsmiths/O=27Shea=3AZoe=3A=3A.html
https://research.gold.ac.uk/view/goldsmiths/Gillies=3AMarco=3A=3A.html
https://research.gold.ac.uk/view/goldsmiths/Pan=3AXueni=3A=3A.html
https://research.gold.ac.uk/id/eprint/30100/
https://research.gold.ac.uk/id/eprint/30100/
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SAINT-MALO, FRANCE

Movement

& Sync
8 Async

Ownership Q2

Form

Dewe, Hayley; Gottwald, Janna; Bird, Laura-

Ashleigh; Brenton, Harry; Gillies, Marco and Cowie, Dorothy.
2022. My virtual self: the role of movement in children's
sense of embodiment. IEEE Transactions on Visualization &
Computer Graphics, 28(12), pp. 4061-4072
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Chaojing Li, Zillah Watson, Sylvia Pan, Marco Gillies. (2025). Forced Smile Creates Positive Mood: A Qualitative Analysis
With a VR Experience CHI Late Breaking Work
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Leif Johannsen; Claire Yuke Pi; Simon Thurlbeck; Marco Gilles; Sylvia Xueni Pan; Dorothy Cowie (2025). Embodiment of a
functionally altered virtual arm in children and adults. Bioarxiv. https://doi.org/10.1101/2025.01.03.631079
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