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Abstract

Characteristics of spatial perception

by visual feedback of self-body

UCHIDA Yuki

With the spread of VR technology, opportunities to use a virtual body synchronized
with one’s own body in VR space will increase in the future. Since the spatial position
and size of the virtual body can be freely changed, it is necessary to examine the effect
of the difference between the self-body and the visual feedback. A related phenomenon
of the effect is the rubber hand illusion. This illusion is that a fake hand is felt as its own
hand evoked by synchronized tactile stimulation or movement. When the illusion occurs,
the subjective hand moves (or “drifts” ) to the fake hand. This amount of movement
is used as a quantitative index indicating the degree of illusion as the amount of drift.
On the other hand, the discrimination sensitivity of deviation of virtual hand from real
hand has not been studied well. Besides, the effects of physical motion on discrimination
sensitivity have not been clarified. Previous studies have reported that the modulation
of proprioception caused by body movement affect the sense of self-ownership of a
virtual hand. This might be because the discrimination characteristics of the virtual
hand changed due to the proprioception. Therefore, in Experiment 1, we examined
the discrimination characteristics of a virtual hand and the effect of the presence or
absence of motion on the discrimination characteristics. In a previous experiment,
performing a task to follow a moving sphere with a virtual hand synchronized with

its own hand, the sphere appeared to move to the opposite direction of the movement
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of hand when the moving sphere stopped. Since the somatosensory processes were
reported to affect vision, it is possible that the movement of the sphere (and not of
the hand) was perceived with the efferent copy information to stop hand movement
and sensor delays and deviations by VR system. Thus, in Experiment 2, whether the
difference between efferent copy and visual feedback by using a virtual body affects
the perception of objects in the outside environment was investigated. As a result, in
Experiment 1, when the virtual hand and own hand were synchronized, the deviation
of hands became very hard to discriminate. In Experiment 2, the motion perception
of the object changed according to the direction of the synchronized hand motion but
did not change by the asynchronization of the efference copy and visual feedback. In
Experiment 1, visual feedback was dominant over proprioception by synchronization of
visual feedback and proprioception. In Experiment 2, the effect of visual feedback was
decreased by the asynchronization of visual feedback and proprioception. These results
suggest that whether the vision and proprioception are synchronized determines the

dominance of visual information in the perception of the self-body.

key words proprioception, sense of self-ownership, rubber hand illusion, virtual

reality
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