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Event-related desynchronization (ERD) is an electroencephalogram (EEG) feature
that occurs around the sensorimotor cortex with motor execution and motor
imagery. ERD is enable us to detect human motor intention and it can be used as
the inputs for brain-computer interface (BCI), however the mechanism of ERD
generation has not been clarified. In this paper, for the purpose of elucidating the
generation mechanism of ERD, we investigated the tendency of ERD generation
under various grasping movement conditions.

First, we hypothesized that changes in hand posture and muscle strength affect
ERD. Twelve movement conditions were performed by combining four types of
motor loads using hand grips and three types of motor speeds for maintenance and
periodic movement. As a result, it was confirmed that there is no effect on ERD
due to the motor load, and that ERD decreases during maintenance. This suggests
that ERD might be caused by a change in hand posture. On the other hand, in a
previous study that instructed participants to regulate their target values by
presenting their strength exertion, ERD was observed while they were being
maintained.

Therefore, in the second experiment, we hypothesized that ERD occurs when
regulating posture and force with respect to an instructed target. We conducted an
experiment to maintain grip under six conditions, which is a combination of three
stages of motor load based on maximum voluntary force (MVF) and the presence
or absence of visual feedback of muscle exertion. As a result, it was found that the
load affects the ERD of the somatosensory area, and that ERD occurs with visual
feedback during grasping. This suggests that the update of hand posture and goals
might be involved in ERD. However, since EEG were affected by visual stimuli, the
effect of difference in visual stimuli cannot be denied.

Due to this, in the third experiment, based on the hypothesis that ERD is generated
by regulating the force by presenting visual feedback, we investigated ERD during
grasping under four conditions where visual stimulus and visual feedback can be
compared. As a result, it was confirmed that ERD occurs more strongly on visual
force feedback than visual stimulus only.

These findings suggest that the generation of ERD would be deeply related to the
brain activities related to the motor planning that sets the goal of motion, not the
generation of the motor commands that generates the control signal of the muscle.




