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7-class Classification Accuracy Using Complex Motor Imagery
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In this study, we aimed to realize a Brain-Computer Interface (BCI) using motor imagery for individuals
with severe physical disabilities, such as bedridden patients and those with Amyotrophic Lateral Sclerosis
(ALS), who cannot voluntarily control their bodies. We focused on motor imagery and examined the
impact of machine learning on classification accuracy. Specifically, we considered seven classes of
imagined movements: left hand, right hand, both feet, tongue, both hands, left hand + both feet and right
hand + both feet. The three classes of Composite Motor Imagery—both hands, left hand + both feet and
right hand + both feet—were composed of two different types of movements. We compared the
classification accuracy between models trained solely using EISATC-Fusion on EEG data measured with
video stimuli and models utilizing ensemble learning with EEG-TCNet, TCNet-Fusion, and EISATC-
Fusion. The results showed an average improvement of 23.67% in classification accuracy.
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