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Application of Independent Component Analysis to BCI using Mu Rhythm
for Multi-class Motor Imagery Detection

O /NigFIZE RAEERTR) Ik CGROHR) Bathi— RO sURHES CROHER T R)
Rina KOJIMA, Toshiyuki GOMI, Yuichi SHIMATANI, Masaki KYOSO, Tokyo City University

Abstract: Noninvasive Motor imagery based brain-computer interface (BCI) is an appropriate solution for upper limb
stroke rehabilitation. However, multi-class brain activity detection and robustness against background EEG are required
for practical use. We proposed the application of independent component analysis (ICA) to solve the problems. In this
study, the multi-channel EEG signals recorded during hand movements were used for the evaluations. The amplitudes in
the frequency band of mu rhythm were calculated with the original signals and ICA analyzed signals. Then the signals in
which event-related desynchronizations were found were compared. The results by using ICA show that the components
with and without desynchronizations were separated. The results on the rate of Amplitude degradation from event-related
desynchronization show that ICA could enhance event-related desynchoronization by separating background EEG
component. Separation performance on multi-class activity by ICA should be evaluated for the next step.
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I R — AAMNTRRE LT, SLEE OHRNIT Fig.l EEG | EMG
DE 3T, Sampling Frequency[Hz] | 200 | 200
Sensitivity[uV/V] 0.1 0.5
Low Cut[Hz] 0.5 0.5
High Cut[Hz] 30 | 30
Quantization bit late[bit] | 16 16
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Fig. 3 EEG amplitude after extraction treatment
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Fig. 4 EEG after the independent component analysis
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Table. 2 Amplitude degradation rates for 3 participants

ICA ALERFT | ICA JLEET%
0.38 0.41
S PN 0.36 0.39
0.40 0.44
I KAE D -1 0.38 0.41
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