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The Effect of Motor Observation through an Immersive VR Sytem on Bodily Self-Consciousness

Shin Nagamine*!, 0 Shiro Yano*'d and Toshiyuki Kondo*!

Abstract — In recent research on brain-computer interfaces (BClIs), motor observation
is considered to become a promising methodology for the BCI neurofeedback training,
because it is believed to induce stronger bodily self-consciousness such as sense of agency,
or sense of ownership. Thus it can cause a reliable electroencephalogram (EEG) feature
for the BCI. However the rational relationship between the motor observation and bodily
self-consciousness has not yet been clarified. To investigate whether motor observation
from the first person point of view can modulate bodily self-consciousness, we developed
an immersive virtual reality (VR) system, and executed a psychophysical experiment us-
ing the system. Experimental results demonstrate that the developed VR system enables
subjects to have stronger bodily self-consciousness. It suggests that motor observation
from the first person viewpoint contributes to neurofeedback training of motor imagery-

based BCI.
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Fig.1 Immersive VR system (left) and a visual stimulus (right).
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Fig.2 An Experimental Session Procedure.
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Table 1 Specification of the Developed Sys-

tem.
OS Windows 7 Professional 64 bit
PC CPU Intel Xeon E5-2603
GPU NVIDIA Quadro K620
Memory 32.0 GB RAM
HMD Oculus Rift DK2
Unity 5.3.1p2
Software Blender 2.76b
MakeHuman 1.0.2
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Table 2 Questionnaire for VR Motion Sickness.
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Table 3 Questionnaire for Bodily Self-Consciousness (%,
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Fig.3 Result of VR Motion Sickness Ques-
tionnaire.
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Fig.4 Change of Bodily Self-Consciousness.
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