Using Immersive Virtual Reality to Examine How Visual and Tactile
Cues Drive the Material-Weight Illusion
Introduction
The material weight-illusion (MWI) –
where typically low-density materials
feel heavier than equally-weighted,
typically high-density materials – is
driven solely by top-down expectations
[1].
Multisensory integration influences
perception [2], however little is known
about how modality specifically impacts
top-down pathways.
This study investigates the MWI during
VR-induced sensory conflict, to isolate
the influence of modality on top-down
perception in the MWI.

Method
28 participants lifted polystyrene, cork
and granite cubes of equal size and
weight, whilst viewing replica cubes in
virtual reality (VR) through an Oculus
Rift CV1 head mounted display.
Motion capture was used such that the
VR cubes corresponded to the
movement and position of the physical
cubes.
The VR headset was also tracked and set
as the scene-view camera, to allow
smooth reaching and lifting.
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Results
MWI present in all sensory conditions.
MWI in visual differences condition was
significantly weaker than the visualtactile matched (dz = 1.20), tactile
differences (dz = 1.09), and visual-tactile
mismatched conditions (dz = 0.79).
No significant differences were found
between the other three conditions.
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Discussion
Strongest MWI induced when material
differences were presented through
touch. Expectations derived from tactile
cues had a stronger influence on
heaviness perception, and conflicting
visual cues did not dampen tactile cues.
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More broadly, this study provides
evidence of how modality directly
influences top-down perceptual
pathways.
Congruency between the physical and VR materials
was manipulated to create four sensory conditions.
Participants lifted 3 cubes, 8 times apiece, in each
condition. They rated each cube’s heaviness using
an unconstrained numerical rating (standardised to
z-scores).
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