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« ICA clusters and reliability within subjects




ICA decomposition of multiple data sets

from the same individuals

. Experimental protocol

Mind wandering experiment

2 subjects

11 x 30 min. sessions

2 sessions per week

EEG from Biosemi 64 channels
Fs=1024 Hz
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Results (Cluster 13)
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« ICA clusters and reliability across subjects
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Computing residual variance (%)

r=2(x—x)?/ Zx?




P Validation of the ICA algorithm for EEG

Data

13 subjects performing a memory task
« 71 electrodes including EOGs

« more than 300,000 data points/subject

Decomposition
« 23 ICA algorithms plus PCA and Promax

Analysis
* Localization of all components with a single dipole
(4-shell spherical model)



Algorithm (Matlab func.) D% LL | Origin
Extended Infomax (runicay) 299 178 | EEGLAB 4.515
Pearson 29.1 169 | ICAcentral (6)
Infomax (runica) 28.2 160 | EEGLAB 4.515
ERICA 26.9 184 | ICALAB 1.5.2
SONS 254 183 | ICALAB 1.5.2
SHIBBS 23.7 169 | ICAcentral (5)
FastICA* 23.5 169 | ICAcentral (2)
JADE (jader) 234 169 | EEGLAB 4.515
TICA 234 169 | ICALAB 1.5.2
JADE optimized (jade_op) 214 169 | ICALAB 1.5.2
JADE w/ time delay (jade_td) 20.2 169 | ICALAB 1.5.2
eeA 19.0 305 | ICAcentral (8)
Infomax (icaML) T 18.8 212 | ICADTU Tbox
FOBI 18.6 169 | ICALAB 1.5.2
SOBIRO (acsobiro) 17.9 167 | EEGLAB 4.515
EVD 24 17.7 169 | ICALAB 1.5.2
EVD 17.0 169 | ICALAB 1.5.2
SOBI 16.1 583 | EEGLAB 4.515
icaMSt 10.6 169 | ICADTU Tbox
AMUSE 8.5 169 | ICALAB 1.5.2
PCA 3.1 583 | EEGLAB 4.515
Promax 33.7 467 | EEGLAB 4.515
Whitening/Sphering 57.6 164 | EEGLAB 4.515
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More independence -> more biological components
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Edit dataset info
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Precompute data measures

Computational
Neurosclence

EEGLAB v6.0b

File Tools UGBS Datasets  Help N

Edit study info

—STUDY set: A

Precompute channel measures
Study filename: Plot channel measures

Study task name Precompute component measures

Nb of subje.c.ts Build preclustering array
Nb of conditions

Nb of sessions

Cluster components

Nb of groups Edit/plot clusters
Epoch consistency yes

Channels per frame 31

Channel locations yes

Clusters 1

sStatus Ready to precluster
Total size (Mb) 30.4




Precompute data measures

TIP: Compute all measures so you can

test different combinations for clustering

— =

‘cycles', [3 0.5], 'nfregs’, 100

SEEENE

Time-frequency
options




3. Cluster components
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Precluster: Use singular values from PCA

= | Mean ERSPs oy O
[1°)

) N | O —=
X o Y o| oo &
W e W e =
= ) )]
~ ~’ o+

ICs (all subj)

Normalized singular values

0.9+
os ~ relative variance of
ozl principal components
0.6
0.5+

04r

0.3r

0.2 10% of max singular value

0.1

0 10 20 30 40 50
PCs
Credit: Julie Onton



ICs (all subj)

Precluster schematic

Each component is a dot

Clustering will group these
dots

ERSP
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Classical KMean

1. k initial "means” (in this case k=3,
(shown in color)) are randomly selected
from the data set (shown in grey).

2. k clusters are created by

/" associating every observation with
nearest mean.

3. The centroid of each of the

k clusters becomes the new
means

4. Steps 2 and 3 are repeated
until convergence has been
reached.




Customized KMean
(no more than 1 session per cluster)

Neuroscience

1. Afirst KMean solution is computed for N clusters

<)
- - 2. Select the cluster with minimum
- .= residual dista to centroid
e \=
o
oo
3. Keeps at mogt one component per
session
7. Loop until the desire@l number of (min dist. to centroid)

selected clusters is reached

4. Store thg resulting cluster

5. Remoye the cluster’s ICs from
the pogf of all ICs

6. Compute an Mean solution for N-1 clusters on the

new pool



Cluster components
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Edit study info

Precompute channel measures
Plot channel measures

Precompute component measures
Build preclustering array

Cluster components
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Choosing data measures

"~ What measure(s) should you use?

* It depends on your final cluster criteria...
- If for example, your priority is dipole location,
then cluster only based on dipole location...

But consider:

- What is the difference between these two components?

IC2 /502, Cls 26 IC5 /505, Cls 26




Choosing data measures

Cls 26 -8 sets - 11 components (11 dipoles)

File Edit ¥iew

12 dipoles:

Plot one J
Keep|Next J

MNext

Prev J

Keep|Prev

IC2, 502
RY: 2.02%
Xtal -2
Y tal: -12
Z tal: 26 ‘

Display:
Mesh on J
Tight view
Jagittal vie
Coronal vie
Top view

i

No control

e A e e

Computational
Neurosclence

Obvious dramatic effect on
scalp map topography:

IC5 /505, Cls 26

But, do they
perform the
same functions?

IC2 /502, Cls 26




Figure 14: ERP

File  Edit

Choosing data measures

Figure 13: ERP
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ERPs seem different...



Choosing data measures

Figure 16: Component Spectra

Figure 15: Component Spectra
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Spectra are similar, but they have
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Choosing data measures
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Figure 11: ERSP of a Component from cluster Cls 26
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Choosing data measures
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Plot/edit clusters
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Plot cluster data
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Plot cluster data
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Plot cluster data
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Plot cluster ERP
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Other plotting options...

000 Set ERP plotting parameters -- pop_erpparams()
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Reassigning components
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Reassighing components
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Outlier cluster reassignment
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Exercise

Precluster (pre-computation already done) and cluster
components using measures of your choice. Experiment
with different measures.




