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Independent Component Analysis of EEG and Source Position Estimation

EungSoo Kim!

ABSTRACT

The EEG is a time series of electrical potentials representing the sum of a very large number of neuronal dendrite potentials in the brain.
The collective dynamic behavior of neural mass of different brain structures can be assessed from EEG with depth electrodes measurements
at regular time intervals. In recent years, the theory of nonlinear dynamics has developed methods for quantitative analysis of brain function,
In this paper, we considered it is reasonable or not for ICA apply to EEG analysis. Then we applied ICA to EEG for big toe movement and
separated the independent components for 15 samples. The strength of each independent component can be represented on the topological map.

We represented ICA can be applied for time and spatial analysis of EEG.

IIYE : HIHEEG), SYME(Independent component), FEMEEM(ICA), FEMEEN(PCA), HXIF=H(position estimation)
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(B 1) Z+ XgY B, ESHEA}, Kurtosis

Tzat (N=15)

e e 3 FEHA Kurtosis
Fpl 523 0.16 -0.04
Fp2 529 0.25 -0.27
F3 470 0.40 0.03
F4 467 0.27 0.23
C3 464 0.38 -0.37
C4 459 0.35 -0.14
P3 452 041 -0.33
P4 457 0.37 0.61
01 445 0.38 -0.46
02 447 0.30 -0.47
F7 447 047 0.79
F8 448 048 0.03
T3 453 043 0.25
T4 4.66 0.44 -0.15
T5 449 0.30 -0.49
T6 441 0.31 -0.47
Al 436 0.39 -0.33
A2 452 037 -0.12
Fz 469 1.02 -0.05
Cz 456 0.34 -0.27

CE 2) AR 2ol BIR (N=15)

g g F4900 ICA ol
Fpl 0.82775 2.29678
Fp2 1.1944 2.81293
F3 1.44060 3.00426
F4 2.32982 2.76285
C3 2.195652 551820
C4 2.42631 3.30567
P3 172197 3.06035
P4 1.8289%6 2.88032
01 1.858%5 2.00109
02 1.64320 2112711
F7 2.10355 2.27614
F8 269766 3.82073
T3 3.74462 210520
T4 212512 231177
T5 2.79%677 3.29421
T6 2.38085 2.88343
Al 2.29351 3.34678
A2 2.43991 3.0849%
Fz 2.22855 3.09129
Cz 1.78232 2.88769
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B2 Raw EEG Ho|E{of st AHolAEH EM HI (case2~5)

Case 2.
Fpi SOV SRR 1 A AR
Fp2 e i ) WSREW N NP )
F3 PRV NGRS SIS § VPV S LTINS Pt R
3

F4 el prtereetam Pt o et AAA A Ad ] ) TR P TS Sp
c3 NPV R PY SRt SR PO AT M : N P At g il e TR v‘y‘p‘v‘w"" Py
ca A G TEC i SRR TVTLT WLSVPN, SESWY 6
p3 PRI T N IITTVE PR I i 7
P4 g o P S s 8
: e
02 o8] T Wewron ] 0
F7 A N g Pt A A A e ] nor
F8 A s S - " LN PRI U SO N e
T3 O L W LTS 13 ey ‘:;Ww,:. .;,“h:.,‘M e L
T4 R et S T VAL U AR 14 T e it ¥ i JKMWW
5 TN S T T R Y 15 M Ak b A s b bl pn st iy P S A e
T6 Y L LR E AT T e 1 My PRY PR PO Y
Al PUAS L SN e WMW 17 V,'wal‘
A2 o, M Mk 18 h '
Fz N e 43 it e et 19 e LR YA R T e e
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0 i 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10

(22! al) Raw EEG HIOIE{(LSKO9) . (32! bl) ICA EEG H[O|E4
channe! 01 channel 02 channel 03 channel 04

channel 06 channel 07

channel 10 channel 11

channel 17 channel 18 channel 18 channel 20

(222! ¢1) Topological map (LSKO09)
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Case 3.
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channel 02 channel 03
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channel 18 channel 19

channel 04

(3% ¢2) Topological map (KJY09)
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Case 4.
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(32! ¢3) Topological map(SEK09)
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Case 5.
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