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Methods

The sense of presence (SOP) is the subjective feeling of being at a certain
location. Slater (2009) talks about the place illusion as SOP also happens
in virtual reality (VR) with the user being physically situated elsewhere (and
being aware of it). Slater suggests that the degree of SOP depends on the
sensorimotor contingencies an immersive system supports.
Several depth cues seem to play a role to create SOP. While motion
parallax and stereopsis are considered critical to create SOP in VR, the
number of studies investigating their relative importance is limited (Boustila
et al. 2017). Motion parallax provides much stronger sensorimotor
contingencies than stereopsis. Therefore, we hypothesize:

Eliminating motion parallax and stereopsis will decrease SOP,
i.e. smaller presence scores and lower EDA.

Motion parallax is more important and its elimination will effect
SOP more than eliminating stereopsis.

Apparatus
The virtual environments (pit rooms) were designed in Unity3D and were
presented using an HTC VIVE head-mounted display (HMD).
We used a virtual humanoid avatar to represent the participant’s body, with
the intention to increase immersiveness in VR. Participants could see “their”
arms and lower body and particularly their feet.
In the first experiment, Qualisys motion capture cameras were used to track
participants’ body movement. In the second experiment, we used VIVE
controllers and trackers for the avatar representation.

Qualisys motion capture system
• 120 Hz sampling rate

HTC VIVE head mounted display
• 1080 x 1200 pixel per eye
• 90 Hz refresh rate

Measurements
• Post trial presence questionnaire (Slater et al. 2009) as subjective

measure of presence.
• Participants electrodermal activity (EDA) was recorded during baseline

and while crossing the plank as objective measure of presence.
∆EDA = mean EDA Pit Room – mean EDA Baseline

Task: After the virtual floor dropped, participants were asked to start walking on
the plank, crossing the abyss to reach the other platform, and then turn around
and come back to the original position.
Conditions:

1. Normal VR (stereopsis & motion parallax)
2. The lateral component of motion parallax was removed
3. Stereopsis was removed by presenting same images to both eyes

Results 1

• EDA was higher in the condition
without motion parallax compared
to the other two conditions.

• Eliminating stereopsis did not
have any effect on EDA compared
to the normal condition.

• There were no significant
differences among the three
conditions for the presence
questionnaire.

Task: Participants had to drop balls into baskets located on the floor of the pit
room – matching the color of the ball to the color of the basket. Task and
environment were less frightening compared to Experiment 1.
Conditions:

1. Normal VR (stereopsis & motion parallax)
2. The lateral component of motion parallax was removed
3. Monocular presentation to dominant eye

Results 2

• As in Experiment 1, the absence
of motion parallax significantly
increased EDA compared to the
other conditions. Eliminating
stereopsis did not affect EDA.

• The presence score for the no-
parallax condition was significantly
lower compared to both other
conditions.

• Eliminating motion parallax has a bigger effect than eliminating stereopsis – both on the presence questionnaire and on EDA responses.
• Contrary to our hypothesis, EDA was significantly higher in no-parallax condition. The lack of a familiar sensorimotor contingency might reduce SOP, but it also is scary

in itself.
• That means: Physiological responses are not necessarily a good proxy for the SOP in virtual environments. These results are not in line with the results reported by

Meehan and colleagues (2002).
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Participants
We recruited 24 participants for Exp. 1 and 18 for Exp. 2. from the
undergraduate population of Queen’s University.
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