Evaluating ICs

1. Apply ICA weights
2. IC scalp map interpretation

3. Basic IC evaluation

4. Identify IC artifacts

EEGLAB Workshop, June 16-18, 2012, Beijing, China: Julie Onton — Evaluating ICA Components




File Edit Debug Parallel

ICA weig
4 e 750 oo S

Desktop  Window Help

nts In EEG structure

Figure 4

Edit View Insert Tools Desktop Window Help

NS B9 o |&rf B | @ | nFies\idobey ~ |[] @

EL RIS

ARNUDEL- 3| 08| aD

Shortcuts (@ How to Add [#] What's Mew

0 MNew to MATLAET Watch this Video, see Demos, or read Getting Started.

EEG =

sSetname:
filename:

'Sternkberg Continuous Data'

'stern.set!

X icawinv:

filepath: [1x50 char]
subject: !
group: !
condition: '
session: []
comments: [22x108 char]
nbchan: 71
trials: 1
pnts: £10133
srate: 250
xmin: 0O
xmax: 2.4405=+003
times: []
data: [71x£10133 double]
icaact: [71x£10133 double]

[71x71 double]

eventdescription:

icasphere: [71x71 double]
icaweights: [71x71 double]
icachansind: [1x71 double]
chanlocs: []
urchanlocs: []
chaninfo: [1x1 struct]
ref: 'common'
event: [1x1303 struct]
urevent: [1x1303 struct]

{1x15 cell}

m

4\ Start

| OVR

LPOP®D
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Applying ICA weights to EEG data
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Applying ICA weights to EEG data
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Applying ICA weights to EEG data
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Evaluating ICs

1. Apply ICA weights
2. IC scalp map interpretation

3. Basic IC evaluation

4. Identify IC artifacts
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Plot ICA scalp maps
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Single-dipole projections
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Compare 'good' and 'bad' scalp maps
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Evaluating ICs

1. Apply ICA weights
2. IC scalp map interpretation

3. Basic IC evaluation

4. Identify IC artifacts
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Plot component power
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Plot component power
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Component ERPs
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Component ERP envelope
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IC back-projection envelope
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IC back-projection envelope
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ERP Image basics

N
N R s _\ ERP Image
: :,_/kvm M Y e A MF 1 1]

Trial 2 )i \/\/ \/ . \// <~ _ | lm
:%OI(‘Jl -.-.100 l. 20l0 - 'I 400 II :.5310 i I I |

I A "N N vf _ by default, sorted by
LWV VW time-on-task
A PRNTSCE UT BY 0 Tl _ _
e (1st trial, 2" trial, ...)

Trial 4 07 /\ \/A AN N\/\/”
NV VLS A~
:%- | i 3 |

Eam im0 --
0

100 200 400 500

[~
o

EEGLAB Workshop, June 16-18, 2012, Beijing, China: Julie Onton — Evaluating ICA Components



600

500

.
)
=

T

Sorted Trials
Ll
8
T

200F

Trial 1 [ e
Trial 2: ' ey
e 1

ERP Image basics

WWWMJ%MW

100k e ==

= S == = 1 I - _I __ = :
882.3

_~ v - L e A‘!
-882.3
L L 1 L 1
-1000 -500 0 500 1000 1500
Time (ms)

EEGLAB Workshop, June 16-18, 2012, Beijing, China: Julie Onton — Evaluating ICA Components

Smoothed across 10 Trials

BO0E S T
500 -2 R LY o . 4
2 _’. £ " - T4
= * z
» 400 o 1 27 RS L
\E e 5 o T D
= 4 e TN
- A . . i
E 300 . .-’ 1 ! : _{..
] S -. =
wn T : = ]
200F & b = | 4 i G .
e 5 5 = .
100F 6 ;
i = L
A2 d e
; - = o 3 i & f
1 i & 1
882.3
w—w-& —— ‘_H—AJ
-882.3
-1000 -500 0 500 1000 1500
Time (ms)



ERP Images: smoothing across trials
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Evaluating ICs

1. Apply ICA weights
2. IC scalp map interpretation

3. Basic IC evaluation

4. Identify IC artifacts
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Plot ICA component properties
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Reviewing component properties
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Eye blink correction (remove IC)
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Eye blink correction (remove IC)

EEGLAR va.0b

Tools i Datasets

Change sampling rate
Filter the data
Fe-reference

Feject continuous data by eve

Extract epochs

Femowve haseline

R 124

Femowve Components

Automatic epoch rejection
Feject data epochs
Feject data using ICA
Locate dipoles using BESA

Locate dipoles using DIPFIT 2%

Laplacian
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FMEIE Tools
Crand average datasets
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Center for
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Neuroscience

Component(s) to ramowea from data;
Componant(s) to ratain (ovarwritas "Componant(s ) to ramaova™)

Cancel

Help
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Eye blink correction (remove IC)
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Eye blink correction (remove IC)
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Eye blink correction (remove IC)
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Exercise

ALL
- Load stern.set (continuous data, contains ICA weights)
Novice
- Plot IC scalp maps
- Scroll the IC activations and compare to channel data scroll
- Identify “artifact” ICs
> How can you be sure it is an artifact?
Intermediate / Advanced

- Practice saving EEG.icaweights and EEG.icasphere as .wts
and .sph files and re-apply the weights again to stern.set

- Plot IC power, try different parameters from the GUI

- From supplementary material, try automatic data epoch
rejection.
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Supplementary lessons
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Auto-reject data epochs

VTN

N Siwartz

Center for
Compu(ational
Neuroscience

Plot Stucdy Datasets Help

File Edit QKL

Change sampling rate
Filter the data

Re-reference

Interpolate electrodes

Reject continuous data by eye

Extract epochs

Remowve haseline
Run ICA

Remowve components

Automatic channel rejection
Automatic epoch rejection
Reject data epochs Reject data (all methods)

Reject data using ICA

Reject by inspection

Locate dipoles using DIPFIT 2 ¥  Reject extreme values
Peak detection using EEG toolbox Reject by linear trendfvariance
FMPRIE Tools b Reject by probability

Locate dipoles using LORETA | Reject by kurtasis
Reject by spectra

Export marks to ICA reject

Reject marked epochs
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Reject data epochs

Swartz
Center for
Computational
Neuroscience

Scraoll Data
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Reject data epochs
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Scraoll Data
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Reject or retain marked epochs

Scraoll Data
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Reject marked epochs

File Edit Plot Study Datasets Help
Change sampling rate
—#3. Filter the data ] ochs —;
Re-reference
Interpolate electrodes
Reject continuous data by eye
Extract epochs
FRemaowe baseline
Run ICA
Remowe components
Automatic channel rejection
Automatic epoch rejection
Reject data epochs k Reject data (all methods)
Reject data using ICA k Reject by inspection
Locate dipoles using DIPFIT 2x  #|  Reject extreme walues
Peak detection using EEG toolbox Reject by linear trend/variance
FMRIE Tools 9 Reject by probability
Locate dipoles using LORETA »  Reject by kurtosis
Reject by spectra
Export marks to ICA reject

‘ Reject marked epochs

Compulatlonal
Neuroscience

>> EEG pop_ Jjointprob (EEG,1,[1:70],5,5,0,0);
>> EEG = pop rejepoch (EEG, find (EEG.reject.rejglobal),h0);
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Select epochs

EEGLAB v7.1.7.18b
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Select events -- pop_selectevent() =NACN X
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/| Remowve epochs not referenced by any selected event

Invert epach selection

Cancel Help Ok

>> EEG = pop selectevent (EEG, 'type',{‘'in'}, ...

'deleteevents',

'off', 'deleteepochs', 'on') ;

>> [ALLEEG EEG CURRENTSET] = pop newset (ALLEEG,EEG,4, ...
' SetE@é@ﬁB’ Wgrgﬁﬁ%%e‘?@gfiym%ﬁkb,s’dh)né: Julie Onton — Evaluating ICA Components




Select epochs with specific events

I Swartz

Center for
Computational

Neuroscience
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Repeat for ‘out-of-set’ responses

I Swartz
Center for
Computational
Neuroscience

Save without overwriting and go back to all epochs

Repeat process for ‘out’ trials

D [ o
|
o
— |
|
B
|
|

Sternberg: Probe Out of Set Edit description

Browse

CW=zersiulie\DocumentsiWorkshopslAust Browse
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Separate datasets with different conditions

>

-

2 Ny

EEGLAB v7.2.7.18b

File Edit Tools Plot
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Neuroscience

EEGLAB v7.2.7.18b
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Explanation of "sphering"”

Computatlona!
Sy Neuroscience

Sphered data

Original data

"Sphering":
Remove channel
correlations

L L L
150 100 150 2
150

w0t

50

Like ICA, sphering is also a linear
operation, so re-projecting to original Equal variance
space simply requires multiplying on both (all) axes
with weight matrix

For more explanation, see:

http://sccn.ucsd.edu/~arno/indexica.html

and http://sccn.ucsd.edu/wiki/Linear Representations and Basis Vectors
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