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« ICA clusters and reliability within subjects
REF: Grandchamp, Makeig, Delorme, IEEE, 2012




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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« Clustering in EEGLAB theory & Practice




Edit dataset info
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Precompute data measures
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EEGLAB v6.0b
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Precompute data measures

TIP: Compute all measures so you can

test different combinations for clustering

E— T

‘cycles’, [3 0.5], 'nfregs’, 100

Time-frequency
options
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3. Cluster components
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Precluster: Use singular values from PCA
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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
from the data set (shown in grey).

2. k clusters are created by

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




. Customized KMean
| ‘ (no more than 1 session per cluster) @

N — it
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1. Afirst KMean solution is computed for N clusters

2. Select the cluster with minimum
residual dista to centroid

3. Keeps at m
session

t one component per

7. Loop until the desired number of (min dist. to centroid)
selected clusters is reached

4. Store thg resulting cluster

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

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

new pool



Cluster components

I /
\ ‘/J Swar(z
%‘ Center for
Computalional
euroscience

f WA A nf’\ A‘A‘ N M WJM My | iy ™ MW "‘A (A N . I MWF m \"
‘AMM/\W,V’\M\/\ MWW [fu LA Mfw r\w\ vwl/ VW/ W \/ %JJ oﬂ\ HW‘ A UJ \ M WV‘MV(\J(\“\MJ’“MMW” A \"V\//\»/mw‘\‘r\ / ‘MN’V\ MN\WMWWW/NM\J‘(\ Wh W‘/\/NN’MW/\AMW "w-M\
; |

EEGLAB v6.0b

File ' Tools = Datasets Help "

Edit study info

Precompute channel measures
Plot channel measures

Precompute component measures

Build preclustering array

Edit/plot clusters




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)
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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
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Figure 13: ERP
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Figure 15: Component Spectra
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Choosing data measures
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Figure 11: ERSP of @ Component from cluster Cls 26

File Edit ¥iew |nsert Tools Desktop Window Help N
D& h|raMme|(E| 08| O
Cls 26 Comp. 2, NONTargetAttendL, normals, S02 Comp. 2, NONTargetAttendR, normals, S02 Comp. 2, TargetAttendL, normals, S02 Comp. 2, TargetAttendR, normals, S02 dg .
33 1 P 33 1 33 —
- = i
20 20 1 20 - — 20 *’ {2

~J

Frequency (Hz)
]
L |
]
]
]
]

‘ | =

-~
-~

-2
’ - ’
. . . . - v -4
0 500 1000 0 500 1000 0 500 1000
Time (ms) Time (ms) Time (ms)
Hle Edt View fsen Toos Deskon Mncow felp ERSPs have some similar features L
Ded& b |ekame (@08 O
Cls 26 Comp. 5, NONTargetAttendL, normals, S03 Comp. 5, NONTargetAttendR, normals, S05 Comp. 5, TargetAttendL, normals, S05 Comp. 5, TargetAttendR, normals, S05 de
4
S e—
33 - . 33 j— — 1 33 b . 33—
- — = - i
20 - 20 . 1 20§ -_ 1 20 = B

™~

v - A 12 ] jpf ] ]
0 500 1000 0 500 1000 0 5 1000 0 500 1000 -
Time

Time (ms) Time (ms) (ms) Time {ms)

Frequency (Hz)

-~
-~




File  Edit

-5

View

Insert

DEE&E heameE 0 =

5: Compof

Tools

pectr;

Desktop  Window  Help

502, Comp.2, normals

Choosin

Power (10%log, (4 2/H2))

——— NONTargetattendL
NONTargetattendR
TargetattendL
TargetatiendR

" What data measures
should you use?
It depends...

File  Edit

-5

Yiew [Insert Tools

DEE& N eame|E0E O

Desktop  Window  Help

505, Comp.5, normals

* broadly-matched ICs: use

Power (10%log, o(k2/H2))

———— NONTargetattendL
——— NONTargetétiendR
TargetattendL
TargetattendR

many/all of the measures.

« specifically-matched ICs: use

10

15 20

Frequency (Hz)

one/few of the measures.

25

Edit View

Cls 26

Insert Tools

33

Frequency (Hz)
S 5

-

D& kAN 0E[=O

g data measures

) -11 components.

\IE Edit  ¥iew |nsert Tools Desktop MWindow Help
DEW& h|aAN@ € 08 =0

12 dipoles:

Plot one J
Keep|Next |
Next
Prey. J
Keep|Prev |

1
IC2, 502
RV: 2.02%
Xral: -2
Y tal: -12
Ztal: 26 \
Display:
Mesh on J
Tight viewJ
Sagittal vlﬂ
Coronal vieﬁ

Insert Tools

By aay |
Comp. 5, NONTargetAttendL, normals, $05

Deskiop  Window  Help

0&8|=o

Comp. 5, NONTargetAtiendR, normals, S05

33 - 33—

20 - 20
B
712 - - 2
]
g
g7 7

4 4

0 500 1000 0 500 1000

Time (ms) Time (ms)

File Edit

Cls 26

Potential (V)

Insert | Tools Deskiop Mindow Help

DEES| LAV |E( 0B =0

C

Neuroscience

502, Comp2, nomals

omputational

——— NONTargetattendl
NONTargetatiendR
Targetatiendl
TargetattendR

0 T 20 600 400 w0 70 a0 oo 1000
Tine (ns)
Figure 13. R —ox
File Edit Yiew Insert Tools Desktop MWindow Help l
DEE&| QO ®|EDB|s
Cls 26 505, Comp.5, normals
25 ——— NONTargetattendL.
—— NONTargetatendR
2 —— Targetatiendl
TagetAtienaR
15

500
Time (ms)

0 100 200 300 400

600

700 800 900 1000

Comp. 5, TargetAttendL, normals, S05

0

500

Cormp. 5, TargetAttendR, normals, S05 d&
4

1000

Tirne (ms)

500

Tirne (ms)

1000

Deskon Window_ Help Sl
Comp. 2, NONTargetAttendL, normals, 502 Comp. 2, NONTargetAttendR, normals, S02 Comp. 2, TargetAttendL, normals, S02 Comp. 2, TargetAttendR, normals, S02 8 cleb
‘ s
a—— S S
20 20 - 20 2
-
-
7 7 - 7
- .
- ‘ a
"
0 500 1000 0 500 1000 0 500 1000 0 500 1000
Time (ms) Time (ms) Time (ms) Time (ms)




Plot/edit clusters
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Plot cluster data
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Plot cluster data
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Plot cluster data

) Cls 19 - 5 sets - 14 components (14 dipoles)
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Plot cluster data

View and edit current component clusters — pop_clustedit()
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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

Study ": 151 of 151 components clustered
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Reassighing components

pz

Swartz
Center for
Compu!anona|
euroscience

Cls 13(51Cs) All components
Cls 14({111Cs) S071C14
Cls 15(8 ICs) S071C33
Cls 16 {6 ICs 2
Plot scalp maps Plot scalp map(s)
Plot dipoles
Plot ERPs
Plot spectra
Plot ERSPs
Plot ITCs
Plot cluster properties

Cancel | Ok |

Create new cluster

Rename selected cluster | Remove selected outlier comps.
Merge clusters Auto-reject outlier components
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Cancel | Help | Ok |
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Outlier cluster reassignment

/e R\
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Swartz

Center for
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View and edit current component clusters — pop_clustedit()

Plot scalp map(s)

Plot dipoles Plot dipole(s)
Plot ERPs Plot ERF{s)

Plot spectra Plot spectra
Plot ERSPs Plot ERSF(s)
Plot ITCs Plot ITC(s)

Create new cluster Reassign selected componentis)

Rename selected cluster Remove selected outlier comps.

Merge clusters Auto-reject outlier components
: Jhomejjuliejworkshop06/Ssubjects fWSstudy. study
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Frequency (Hz)

Measure Projection Toolbox
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Measure Projection Toolbox
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Exercise

Load the Stern STUDY (STUDY folder)

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



