Spatial Source
Filtering




Blind EEG Source Separation by
Independent Component Analysis

Skull EEG Cocktail Party

S. Makeig (2000)
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Are EEG source outputs (nearly) independent?
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S. Makeig (2007)



Independent brain EEG sources

Equivalent dipoles

Single dipole
source

Dual-symmetric dipole

source
Julie Onton & S. Makeig (2006)
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Independent muscle signals
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Distributed
muscle /
movement
events
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ICA is a linear data decomposition method

Back-project p
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Independent Components of Human EEG are Dipolar

- p=




Selected
Channels

-
>

O
S
<

(&) %) N -\*5‘
\2:'-.\\- “k (_,0\ e

<

|
v/ Jw-f 'w."- '\W’" #‘ e *N\W ‘U; e

MI‘ ' Wﬁ\J'ﬂ""’yW"\- q...w ‘
WAV W W 8
g1 W‘M\‘«\M\w W o
FINEAT SR NP | W [N ’vrh\‘*‘“‘T)\'ﬁ 1

Do Jre s \,W‘J\W\,JMW“ M w\w'f.-a

-7.

v‘Wmmva*‘w.W\ame ¥

R kit L \W-% va\.J‘M\ 'u Ty .
-Mm-w-./MM\-“u\Jm, 'IU""M"‘“

A

bkt b ]
LUV it i \\‘
4W ! "j\N‘“"'-MWl‘ ,\v
hW'“ wheved s |
AN Ut

v",\‘M'M‘M.w.JvJa:«Ju Q"SW
e T A T
St WA
ey L
WA i s B+

‘::'B

Letter
On

EOG
£OG |

0
u...a e %/rmw-pwm.a i

"""wa"‘\""’*l“*"‘"ﬁbm .»«-AM "“"’W’ -

ERP*T—

IC6

- IC55

A A g .M,.-\mw s e A
|

swgw \ u./wu\, "‘WN‘*MM‘NWW \\ .| |'~.,,,. d‘i W N

o

52 VJ,WJ‘,,M«JW.M;

L

Al WW‘NWPWJW~JN‘M‘MJJ
N \""“‘J A el W MJMM M\,"{w‘w

IC3

A ot s
%:'M%wlt#r

M‘M’\M \|"( AW 4

[y
plflm M&

|

act

i i

123456789
Time (s)

10 11 12 13 14

IC7

ICA in
practice

(100 channels,
~500k time points)

nton & Makeig, 2006



24 Subjects —Frontal Midline Theta Sources

Onton & Makeig 2006



