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Cognitive brain monitoring based on analyses of fixation eye movements and event
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The purpose of this study is to establish an objective evaluation of the
functions in neural network involved in visual attention control. We conducted spatial cueing tasks
in which the subjects had to concentrate or move their visual attention while maintaining their
gaze. The concentration of attention was quantitatively evaluated based on an analysis of the
fixation eye movements measured in the tasks. We also analyzed the event-related fNIRS signals to
objectively assess the brain activity associated with attentional control. The results showed that
the microsaccade-rate varied with passive attention shifts, indicating that the microsaccade-rate is

a potential candidate for an objective criterion of attentional state. In addition, the results of
the event-related fNIRS analysis suggest that the responses of the brain neural network associated
with attention maintenance or interruption can be evaluated quantitatively.
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