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Programmable Computers Personal Computers Mobile Computers Immersive Computers
Humans command machines | command machines Computers exist Computers change how |

within my world experience my world

The Evolution of Computing



| believe we are moving towards a
possible future where virtual
content is indistinguishable in
every way from physical content.






'f we don’t make interpersonal
interaction in XR work, these
technologies could fragment and
divide our experiences.
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Observable behaviours give us
insights into how interpersonal
interaction is unfolding.









Yaynghang ayman

8 -

Naoko Hz smda rujl“u Lab

Professor Blair Macintyre
“Ciple Research ScientisL ir Lne Miced Reality team at Mucilla
Professor at Genrgia Tech







(4ey) @OURISIQ NIANd [ ©

(9s0|2) @due3siqg 2ljgnd

N~
O
LN
4
aouesiq |e1d0s
m
0N
3oueISI |[eUOSIad —
2oueISIg 91ewilu]
o
| | 1 1 | | 1
© LN < ™M N — S
o o o o o o o

uonnquisia Ayjigeqoud

Distance in Meters

Bl Keynote Session

Breakout Room A



bA\‘Lo‘ b‘v
g P “/rl /

\ \b‘ V‘ h 9‘ .. \’/uo a4
s T ¥
v«\\t« " ‘ .
w..«"’ /AR L

TAVA A A‘\.‘..WV\;».
VAV s e

444 4

. am

_ &< .h.“wu., A
: r._/. ..J, /

R0
0 VAV, a ‘
RS
| .w.. RO
VA,




PN Llrf

-----------

......... IARA m-.,.._.......ﬂ R
2 i ‘..‘. .l.& lﬂ_lur..’.‘
...... F mmEWWWi!MWﬁ.hwmﬁhw}'
..... e i VY
VAT 4 i{ﬁr{ﬁﬁ
.f...l.h‘h j.pﬂq. i

--------

Hﬁﬁﬁﬁﬁ.

-------------------------------
................................

................................

b A A dd A aqvev
W R R R R P
v \\ Ay
L




Key Takeaways

* Proxemic interactions are congruent with those in physical environments,
although VEs are not constrained by physics

Instrumented approach can provide insights into the effect of the
environment textures, shapes, and design.

* Quantitative data can answer questions on social behaviours, such as group
formation, social translucence, and social cues






Digital proxemics describe how we use
space in virtual environments (VEs) and
how the presence of others influences our
behaviours, interactions, and movements.



Evaluation
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* VR versus Desktop Display

o
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* Inverse versus Exponential Audio

S
.

Public Distance (close)
Public Distance (far)

s
=
3
—
a
"
c
<C
2
=
3
<

Social Distance

4 6
Distance in Meters

Cocktail {Inverse Audio Model)
Bubble (Exponential Audio Model)




Small Group and Large Group

Small Group Discussions PC Small Group Discussions VR
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Performing Attention

Desktop PC HMD



Key
IELGENENS

Designing effective experiences for virtual environments
requires an intricate knowledge of how people make use
of and behave in virtual spaces

Although this research only scratches the surface of the
broader challenges, we hope this inspires future
research into digital proxemics and improves how we
collaborate and socialise in virtual environments in the
future

All of the code, data, and notebooks used in this
research are available open source in the ACM DL
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Visualising Social Metrics

This notebook generates all the proxemic figures used in our paper on Proxemics and Social Interactions in an Instrumented Virtual Reality Workshop.

Using this Notebook, Code, or Data

This notebook and all of the resources included here are released on a Mozilla Public License 2.0. The data is released under CC-BY-NC-SA 4.0. To cite the
paper, the bespoke logging client, the dataset, or this notebook please see the README.md or the DOI in the ACM Digital Library.
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Requirements

In [2]: import pickle
import pandas as pd
import numpy as np
import scipy
from scipy import spatial
from PIL import Image
import seaborn as sns
import matplotlib.pyplot as plt
%matplotlib inline
# $matplotlib notebook

Load our past pickles and csv data. .
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Open Challenges in Social XR

* Models of XR that capture human experience
across the XR continuum

* Design to stabilize interpersonal interaction

* Improve the quality of interpersonal interaction
in XR




Open Science isn’t Just About Data

* My funding proposals from past
applications (with some
commentary) are available




What does it mean to stabilize
interaction across the XR
continuum?






