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Frequency Analysis of Resting-State EEG Activity for Designing

Transcranial Alternating Current Simulation to Enhance Motor Skill Learning

OlJinyue LIN (UTokyo), Hiroyuki HAMADA (UTokyo), Tsubasa KAWASAKI (Tokyo International Univ.),
Ken KIKUCHI (UTokyo), Qi AN (UTokyo), Atsushi YAMASHITA (UTokyo)

Abstract: This study aims to elucidate the resting-state electroencephalographic (EEG) activity associated with motor skill
learning and to establish the basis for designing transcranial alternating current stimulation (tACS) protocols to enhance
learning efficacy. Resting-state EEG data were analyzed, focusing on specific frequency bands and their correlation with
motor learning performance. The results revealed a trend toward a positive correlation between a-band activity at the AFz
electrode (prefrontal cortex), while trends toward negative correlations were observed for B-band activity at the P8 electrode
(right parietal lobe) and low-y activity at the Oz electrode (occipital lobe). Although these trends did not reach statistical
significance, they highlight the role of resting-state EEG activity in motor skill learning and suggest potential applications of
tACS targeting specific EEG features to optimize learning outcomes. While the study provides promising insights, limitations
such as the small sample size and the specificity of the experimental task necessitate further research to generalize the findings

and validate the efficacy of tACS-based interventions.
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Fig. 1 Experimental process
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Fig. 2 Number of rotations in Pre-test and Post-test
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Fig. 3 Learning curve across motor skill learning trials
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(d) Topographic map of high-y band

Fig. 4 Topographic maps of EEG power changes for each
band between early and late learning phases
Left row indicates spectral change across specific frequency
bands. Red regions indicate increased power, while blue
regions represent decreased power relative to the baseline.
Right row indicates electrode locations with significant
differences identified through statistical analysis
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Fig. 5 Correlation analysis between the rate of change in

absolute power and the rate of change in rotation count
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