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This dissertation, consisting of four Japanese chapters, suggests that electroencephalography (EEG)-based brain function
mapping and sensory evoked potentials (SEP) may provide new insights into finger movement mechanisms. SEP is
elicited through electrical stimulation of limb nerves and typically observed in the primary somatosensory cortex (S1). As
is widely recognized, the amplitude of SEP is known to be modulated by hand movements. This dissertation demonstrates
that the SEP modulation (sensory gating) during finger movements can be observed in brain regions other than S1, and
that the congruency between visual and tactile information in object recognition through finger movements does not cause
sensory gating.

In Chapter 1, "Introduction,"” the significance of somatosensory information in movement is discussed. The use of SEPs
is highlighted as a means of elucidating the motor control and neural transmission mechanisms underlying somatosensory
information processing. It also notes that SEP has been previously recorded only from S1 and that recent advances in
functional brain mapping may significantly update our previous understanding of brain functional localization.

In Chapter 2, an experimental system to measure SEPs during finger movements was developed, and the effectiveness of
EEG-based brain function mapping based on cortical current source estimation was verified by examining the amplitude
and polarity of SEPs obtained from EEG for each cerebral region. By applying this system and method, it was postulated
that gating also takes place in regions beyond S1.

Chapter 3 examines the impact of visual and tactile information congruency on sensory gating in object recognition. The
analysis suggests that while congruency between visual and tactile information does not significantly impact early
information processing, it may have an effect on higher-order information processing.

Chapter 4 describes the potential applications of EEG-based functional brain mapping and explores future developments
toward elucidating finger movement mechanisms in newly suggested areas contributing to sensory gating. At the same
time, the limitations of EEG-based functional brain mapping are discussed, and the necessity of employing EEG in

conjunction with other measurement methods is highlighted.
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