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Introduction

Results

In Virtual Environment (VE) studies, the term presence describes the
‘sense of being there’ (Sanchez-Vives & Slater 2005) within the VE.
Experiential reports of VEs can help us understand how aspects of an
environment influence feelings of both presence and detachment. This
is consistent with reports that being under certain types of lighting
induces feelings of ‘unreality’ in individuals vulnerable to dissociation.

Main behavioural findings
•The VE was experienced as more
“real” in photorealistic scenes,
compared to wireframe (WF).

Here, we explored the experience, and neural substrates, of presence by
combining virtual reality (VR) with fMRI, presenting scenes varying in
terms of illumination and photorealism (a combination of realistic and
‘wireframe’ (WF) scenes).

•Sense of presence was more
intense in realistic vs. WF scenes
for the natural light conditions.

We tested the hypothesis that ‘presence’ is modulated by environmental
(i.e. illumination) factors of the VE.

• Cluster analysis: two groups
emerged- group 1 “engaged” (i.e
rated VE as more ‘real’); group 2
“non-engaged”(i.e rated VE as
more ‘unreal’).

Methods
Subjects: 15 healthy males, mean age 29.93 ± 8.97.
Experimental paradigm: interaction with a virtual environment (VE) under
different lighting simulations, followed by subjective ratings of the experiences
associated with this (see ‘ratings screen’ below).

•Sense of presence” was rated as
more intense by group 1 relative to
group 2 for the Tungsten 100W
simulation, motivating further
analysis of this particular condition:

The VE was created with the Unreal Development Kit (UDK) (Christodoulou et
al 2012) and simulated indoor and outdoor scenes (a furnished room
connected to a yard).
•Interaction Tungsten 100
watt x the other lights +
group
membership:
significant activations in
three clusters: R precuneus
-> R paracentral lobule/
supplementary motor area,
R caudate and L insula ->
the L superior temporal
gyrus and L precentral
gyrus (see figure, right).

Question 1: Do the things around you in the
displayed environment feel unreal?
Question 2: Do you yourself feel unreal?
Question 3: The displayed environment feels
comfortable.
Question 4: The sense of presence: I have a sense of
being in the displayed scene.

Free navigation40” blocks
•Morning/ midday/
afternoon/
evening
•Indoor/ outdoor
•Realistic/ WF
•14 trials

Ratings:
• 40” blocks
• Four
questions- 10”
each

Artificial light
adjusting- 15” blocks
•Tungst. 100W/
Tungst. 40W/
Carbon Arc/ Cool
White/ Halogen/ Std
Fluoresc.
•Realistic/ WF.

Ratings:
• 40” blocks
• Four questions10” each
• 12 trials.

fMRI Processing and Statistical Analysis:
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Correlation of presence
score with regional
brain activity, in the
contrast Tungsten 100W
> other artificial lighting
types: L thalamus (see
figure, left) -> precental
gyrus and R thalamus, R
precuneus -> R lingual
gyrus, R middle temporal
gyrus -> inferior parietal
lobule, L superior frontal
gyrus -> R medial frontal
gyrus and R superior
frontal gyrus, and R
superior temporal gyrus.

SPM8 (http://www.fil.ion.ucl.ac.uk).

Conclusion

Free navigation: 8 regressors of interest- 4 daylight times (morning, midday,
afternoon, evening) x 2 “visual realism” types. Artificial light: 12 regressors of
interest corresponding to each artificial light simulation.

The results support the hypothesis that environmental factors such as
light modulate the sense of presence.

Second-level analysis: one-sample t-test and full factorial model (factors:
group membership, visual realism, and lighting type). Planned contrasts based
on the results at behavioural level:

Brain networks correlated with presence included regions implicated in
self-awareness (e.g. Insula, Precuneus, Posterior Cingulate Cortex).

1) The contrast realistic (R) > WF scenes and WF>R.
2) The main effect of group membership, and the interaction of group
membership x type of light.
3) Tungsten 100 watt vs. all other artificial light types (motivated by the
finding that this particular lighting condition had a specific effect on presence,
see opposite).
4) Correlation between ‘presence’ score and BOLD response in the contrast
Tungsten 100 watt > all other artificial lights.

This suggests that sense of presence is related to self-related processing.
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