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Abstract— Most of the analysis of the EEG data
has been performed using ensemble averaging ap-
proaches. In signal processing method for BCI, raw
EEG signals are analyzed. The ensemble averaging
method is not suitable for processing raw EEG sig-
nals.

In order to process raw EEG data, we use indepen-
dent component analysis. This paper presents extrac-
tion rate of saccade-related EEG signals by four ICA
algorithms and six window size.

As results of extracting rate focused on ICA algo-
rithm, The JADE and Fast ICA have good results.
As you know, calucuration time in Fast ICA is fasterr
than calucuration time in JADE. In this case, Fast
ICA is best in order to extract saccade-related ICs.
Next, we focus on extracting rate in each windows.
The windows not including EEG signals after saccade
and the windows which has small window size is good

extracting rate.

Keywords— Brain computer interface (BCI), In-
dependent component analysis (ICA), Saccade,

EEG
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(the number of trials in which saccade-related IC are extracted)
/ (The total number of trials).
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0 2: Extracted rate by six window size.

FastICA | JADE

-999 ~ 1000 [ms] 37.2% 38%
-499 ~ 500 [ms] 29.6% 27.2%
-349 ~ 350 [ms] 22.4% 26.4%
-999 ~ 0 [ms] 90% 93.6%
-499 ~ 0 [ms] 93.2% 96.4%
-349 ~ 0 [ms] 99.4% 99.2%
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O 1: Extracted rate by four ICA algorithms.
AMUSE FastICA NG-FICA JADE
Right | Left | Right | Left | Right | Left | Right | Left
A 24% | 4% | 100% | 96% | 29% | 36% | 100% | 100%
B 12% | 20% | 84% | 80% | 16% | 16% | 92% | 96%
C 36% | 24% | 92% | 96% 8% | 32% | 8% | 100%
D 32% | 28% | 96% | 100% | 20% | 52% | 96% | 100%
E 20% | 28% | 96% | 92% | 28% | 40% | 96% | 96%
Ave. 22.8% 93.2% 27.2% 96.4%




