Clustering of ICA components

Arnaud Delorme

(with Julie Onton, Romain Grandchamp, Nima Bigdely Shamlo, Scott Makeig)



Steps of clustering

Select ICA components for clustering
Precompute measures of interest
Cluster measures

Plot clusters and edit them if necessary



Edit dataset info
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Precompute data measures

EEGLAB v6.0b

File Tools UGS Datasets  Help N

__STUDY set: A Edit study info

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

status 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

<H<HSHSHS

Time-frequency
options




Cluster components
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Precompute component measures
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Precluster: Use singular values from PCA

s | Mean ERSPs (= i
o 2 an P =
HES n | O=
X O X o QIR
W e W e e

= = Q

N’ g el

ICs (all subj)

Normalized singular values
T

0.9+
0s ~ relative variance of
o7-1 principal components
0.6

0.5

04+
0.3-
0.2 10% of max singular value
0.1

PCs



ICs (all subj)

Precluster schematic

Each component is a dot
Clustering will group these
dots
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Classical KMean

1.

k initial "means" (in this case k=3,

(shown in color)) are randomly selected

fr

m the data set (shown in grey).

0 2. k clusters are created by
associating every observation with
- /_ the nearest mean.
3. The centroid of each of the
0 k clusters becomes the new
[m] / means
. ::‘.
O . 4. Steps 2 and 3 are repeated
until convergence has been
: ‘ reached.
0o k




Cluster components

EEGLABE v6.0b

File 0 Tools Datasets Help kY

Edit study info

Precompute channel measures
Plot channel measures

Precompute component measures
Build preclustering array

Edit/plot clusters
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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 Yiew
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Figure 14: ERP

Choosing data measures

Figure 13: ERP
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ERPs seem different...
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Plot/edit clusters

ParentCluster 1 (336 ICs)
Cls2(17ICs)
Cls 3(61Cs)

Plot scalp maps

1 [ zomponent(s) to plc
'Cls 2' comp. 1 (501 IC21)
'Cls 2' comp. 2 (S031C21)

'Cls 2' comp. 3 (S031C25)
'Cls 2' comp. 4 (S04 1C19)

Plot dipoles

Plot scalp map(s)

Plot ERPs

Plot dipole(s)

Plot ERP(s)

Plot spectra

Plot ERSPs

Plot spectra

Plot ITCs

Plot ERSP(s)

Plot cluster properties

Plot ITC(s)

Plot component properties

Create new cluster Reassig_;n selected component(s)

Rename selected cluster

Merge clusters

Remove selected outlier comps.

Auto-reject outlier components




Plot cluster data

View and edit current component clusters -- pop_clustedit()

Select cluster to plot

ParentCluster 1 {181 ICs)
outlier 2(1 ICs)

A| cluster centroids

Study "Attention”: 181 of 181 components clustered

Select component(s) to plot
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Plot cluster data

View and edit current component clusters -- pop_clustedit()

Study "Attention”: 181 of 181 components clustered

Select cluster to plot

Select component(s) to plot
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Plot cluster data
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Plot cluster ERP

Figure 6
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Reassigning components

View and edit current component clusters — pop_clustedit() = | [E]| 3¢

Study ": 151 of 151 components clustered

Select cluster to plot

Select component(s) to plot
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D:

EEGLAB clustering
has ~12 parameters

.

PP PN P

Issue with standard clustering

Large parameter space problem: many different clustering
solutions can be produced by changing parameters and measure

Clicmmala ANAN

Select and compute component measures for later clustering — pop_preclust()

Pre-compute measures on which to cluster components from study 'N400STUDY"
Select the cluster to refine during sub-clustering (any existing sub-hierarchy will he ovenwritten)

RV

Pre-compute or Load
spectra

ERPs

dipoles

scalp maps
ERSPs

ITCs

D Final dimensions

Dims.
10
10
3
10
10
10

10

Norm. Rel

Save STUDY to file

Cancel

subsets. Which one should we choose?

- 0OX

Wi,
Frequency range [Hz] 3 25

Latency range in ms [lo hi] -2100 1985

Use channel values L Ahsolute values

Time/freq. parameters 2', [3 25], 'cycles', [3 0.5], 'pe

Help Ok




Measure projection

(EEGLAB extension by Nima Bigdely Shamlo)
only has one pre-clustering parameter.

Measure Product clustering -- pop_mpcluster() [Z|@ %

Mumber of clusters to compute: | 10
Relative dipole weight (between 0 and 1) | 0.8
Select measuretures to be used in the clustering:

W Dipole

W ERP
_|ERSF
e

W Spectra
sl P ap

_|Separate outliers {enter std.) | 3

Hel Cancel | Ok |

(Affinity clustering by Pernet, Martinez, Delorme)



Exercise

Load the STUDY

Precompute ERP, power spectrum and scalp
topographies

Precluster and cluster components using spectrum and
dipoles location

Look at your cluster. Identify frontal midline theta cluster
and occipital alpha cluster

Plot significant difference for one component cluster
spectrum between the two conditions in the default
design



