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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 8)
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Results (Cluster 13)
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Outline

« ICA clusters and reliability across subjects




B 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)
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« Clustering in EEGLAB theory & Practice



Edit dataset info
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Computing residual variance (%)

Actual Dipole projection

r=(x —x)2/ Zx?2



ICs to cluster
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Precompute data measures
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Precompute data measures
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TIP: Compute all measures so you can

test different combinations for clustering
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3. Cluster components
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Precluster schematic
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Precluster: Use singular values from PCA
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Precluster schematic
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Classical KMean

1. k initial "means” (in this case k=3,

Swa

2 f
enter for
Computational

(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

B k clusters becomes the new
m] means

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




Customized KMean

,‘ (no more than 1 session per cluster)
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3. Keeps at mogt one component per
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7. Loop until the desireg number of (min dist. to cengroid)
selected clusters is reached
4. Store thg resulting cluster
5. Remoye the cluster’s ICs from

the pogf of all ICs

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

new pool



Cluster components
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Choosing data measures

o 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 ICS /305, Cls 26




Choosing data measures

Cls 26 -8 sets - 11 components (11 dipoles)
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Choosing data measures
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Choosing data measures

Figure 15: Component Spectra

Figure 1&6: Component Spectra
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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 data

Computational
Neuroscience
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Other plotting options...
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Reassigning components

View and edit current component clusters — pop_clustedit()
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Outlier cluster reassignment

View and edit current component clusters — pop_clustedit()
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Exercise

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

with different measures.
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