Visualization of the brain activity related to the perception of ‘operationality’
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Although many studies on designing preferable human-machine interfaces had been done, neural
mechanisms underlying the perception of ‘operationality’, the subjective measure of ‘the ease of use’ or
‘user-friendliness’, have yet to be clarified.

In this study, non-invasive neuroimaging techniques will be used to investigate neural activities in
the human brain while the subjects perceiving various degree of ‘operationality’. Specifically, we are
going to build a simple virtual reality (VR) environment which can be used inside the
magnetoencephalography (MEG)/functional magnetic resonance imaging (fMRI) scanners to
non-invasively assess the brain responses while the subjects performing target tracking tasks. In the
task, the perception of ‘operationality’ will be parametrically controlled in terms of the compatibility
between the subject’s action and the visual feedback from the system (action-feedback compatibility).
MEG and/or fMRI signals will be used to visualize the brain responses to the subject’s visual
perception from the VR environment. Changes of these brain responses in relation to the
action-feedback compatibility will be analyzed to elucidate the brain areas responsible to the
perception of operationality. The results expected from this study may be useful as a part of the
neuropsychological basis of designing desirable human-machine interfaces.
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