Evaluating ICA components
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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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Eye blink correction (remove IC)

G ""‘Q"‘\}a
Swa?fﬁr N |
Confirmation Center for
= Computatlonal
Figure Display Settings _Hel Flease confirm, Are wou sure wou want to remove these components? [ —
Cancel | Plot ERPs | Plot single trials Accept |
41 42 43 44 45
T T T T T T 7 T T T T T I T T T T T
I w AV Ny w . |
3 | & - "III
4WMMWWW% Pl | I
SWMW“MMMM”WWWWM |
EMMWWMMMWMWWWWWW
ST YPRPR S A SN J‘J‘M_M WM”’MWMWMWMMWW
9 B i AT b s BN 90 T e Nt s b I8 A s F N NP s iy et 5 01 o N AP s ]
WDWMWWWWWWWM
11Wmmwwwwmmwwwwmﬂmw
QWWWMHWMWWwWWMWWMMWMWWWWA
13 Nt et ™ ot B e A A A AL b AN S AN ettt AN L e B i AN i 1 e
18 iy s e tthisn e et B ot B v bt it i RS ]y B W b ]
WEWWWWWWMWWMWMWWWW
2 St A 1ttt 1P e et oy A e it e P e g e Y T P ]
; ‘ .t A oy |
TEWMWWMWWW*WWWWWWWM
B L e L
ZUWWWWWWWWWMWWWMWMWMVW
21WWMWMWWMWWWMWWMWW
22 A e A AN NI e NI AR AN b 0 o W s N AN g ]
23WWWWWWMWWWMWMW
ZQMWMMWMWWMWM WWWWWWWWMW
stw:zxwmw i, SR b b s
26 e g ¥ “c”’{“ w«ﬁww’“ "4‘ il ,-Tl e g
T S IR WP P
ZﬂWWWWWMWWWWWWm
ZSWWWMWWMMWW% MWWMWWWWWWM Sl
a0 | ‘ WMMWMMWJ
- ; ’ ‘ m -
32 m ‘ | ]
33 N . "
| | } | | | } | | | } | | 1 L j

I I 1
-500 o 500 1000 -1000  -500 o 500 1000 -1000

-500 1]

I
500 1000

I I 1
500 1000 500 1000

-1000  -500 0

-1000

Confirmation

Please confirm. Are wou sure wou want to remowve these components?

Cancel |

Plot ERPs |

Plot single trials | Accept |

Novice EEGLAB Workshop, Sept 22, 2011, Mallorca, Spain: Julie Onton — IC Analysis Tools



Eye blink correction (remove IC)
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Evaluating ICA components

Remove an IC (back-projection)
IC ERP envelope

IC ERP images - advanced
Time-frequency analysis

IC ERSP

IC cross coherence
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Extract epochs
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Automatic epoch rejection

Reject data epochs r
Reject data using ICA k

Locate dipoles using DIPFIT 2 »
Pealk: detection using EEG toolbox
FMPRIE Tools
Locate dipoles using LORETA
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Extract epochs
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Reject data epochs (automatic)
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>> EEG = pop autorej (EEG, 'nogui', 'on', 'eegplot',6 'on');
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Component ERP envelope
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Definition: The data envelope
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IC back-projection envelope
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IC back-projection envelope
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|IC contributions to ERP envelope
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Evaluating ICA components

Remove an IC (back-projection)
IC ERP envelope

IC ERP images - advanced
Time-frequency analysis

IC ERSP

IC cross coherence

o 0o bd-A
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Component ERP image
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Component ERP Images
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Component ERP Images

Component ERF image -- pop_erpimage() - 0O
Component(s) | e
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Smoothing | 10 W Flot scalp map
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Component ERP Images

Component ERF image -- pop_erpimage() = 0O

Component{s) | 3
Project to channel # | Figure title |
Smoothing | 10 W Plot scalp map
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Component ERP Images

Component ERF image -- pop_erpimage()
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Evaluating ICA components

Remove an IC (back-projection)
IC ERP envelope

IC ERP images - advanced
Time-frequency analysis

IC ERSP

IC cross coherence

o 0o bd-A
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Stationary signals
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- Summing stationary signals and decomposing
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Figure, courtesy of Ravi Ramamoorthi & Wolberg
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Absolute versus relative power
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Difference between FFT and wavelets

FFT Wavelet
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Time-frequency resolution trade off

FFT Wavelet

~—~ VM ———— -

Exa Ct I|II II-I IIII II|I IIII II.'I II|I. II|II IlII Illl I|II II-I IIII II|I IIII II.'I II'.. | I|II II-I IIII II|I III .' II'.. II|II IlII IIII I|II II-I IIII II|I IIII II.'I II'._.

High freq. resolution Low freq. resolution
low time-resolution high time-resolution
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Pure wavelet
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Wavelets factor

Wavelet (0)= FFT

1Hz ,\/\/\/\/\/\,
2Hz ~\/\/\/\/\/\/\/\,\
4Hz ,vV\,\A/\/\/V\/\/\/\/\/\/\,\,w
6Hz MM/\/\/\/VWWVW\/\/\MW
8Hz WNWV\/\M[W\MNWW\NW\W
10Hz MWMW\MM{\WWMWMNWWWWWW

Wavelet (1)

exact same number of
wavelets at all fregs
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Modified wavelets

Wavelet (0.8) Wavelet (0.5) Wavelet (0.2)

Scaled to require more wavelets at higher fregs (less than FFT though)
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Intertrial Coherence (ITC)

10t Single trials : 10} Single trials Seii
A ntel 3
0 bbbyt || — Tiewrncs
10l I -10}
-0.5 0 0.5 -0.5
10 10
ERP ERP
0 MWV\MM\/«M/‘\/\(\/\MMM 0
-10 : -10% :
-0.5 0 0.5 -0.5 0 0.5

25
Total power

Novice EEGLAB Workshop, Sept 22, 2011, Mallorca, Spain: Julie Onton — IC Anah}isle tegigesy of Stefan Debener



Evaluating ICA components

Remove an IC (back-projection)
IC ERP envelope

IC ERP images - advanced
Time-frequency analysis

IC ERSP

IC cross coherence

o 0o bd-A
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Plot IC ERSP

u Plot component time frequency -- pop_newtimef()
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Plot IC ERSP

n Plot component time frequency -- pop_newtimef()

Pure green denotes

non-significant points
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Evaluating ICA components

Remove an IC (back-projection)
IC ERP envelope

IC ERP images - advanced
Time-frequency analysis

IC ERSP

IC cross coherence

o 0o bd-A
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Scalp channel coherence confounds

T =

Is the observed

coherence from

Cortex

C getting stronger?
Or B and C becoming
synchronous?

Scalp channel coherence includes source confounds!
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Scalp channel coherence confounds

MANY EEG channels

\)U Cortex
Separate out

Independent EEG

components Measure their
synchronization
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IC cross coherence

/-
/

RN Swartz
Center for
Compu(ational
Neuroscience

13

 EEGLAB v7.1.7.18k 29
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Component properties
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Data statistics

Time-frequency transforms Channel time-frequency
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Component time-frequency

Com ponent cross

Novice EEGLAB Workshop, Sept 22, 2011, Mallorca, Spain: Julie Onton — IC Analysis Tools



File

Edit  Tools

—#6: faces

Filename: ng
Channels pa
Frarmas per ¢
Epochs

Ewvents

sampling raf
Epoch start
Epoch end (s
Avearage refe
Channel locs
[CA weaights
Dataset size

IC cross coherence

EEGLAE vb.0b

Plaot Datasets  Help

Channel locations

Channel data {scrally
Channel spectra and maps
Channel properties
Channel EEP image
Channel ERFs

ERF map series
sSumfCompare ERPs

Companent activations (scroll)
Component spectra and maps
Companent maps

Component properties
Component ERP image
Compaonent ERPs

SumfCompare comp. ERPs

Data statistics

Time-frequency transforms

Awerage time-frequency

Cluster dataset [Cs

Mo N =

File Edit View Insert Tools Desktop Window Help

A I EEE AR EID

Freg. (Hz)

I'_u_'l.

— = R
W OO RO —=]m

n s00 1000
Time (ms)

Channel time-frequency

Channel cross-coherence

Component time-freguency

|_I_I”|F_II_IHI-‘HT Cross—r III‘II—'H—'HI =

Novice EEGLAB Workshop, Sept 22, 2011, Mallorca, Spain: Julie Onton — IC Analysis Tools



Exercise

ALL

- Load stern.set, epoch on Memorize letters, reject noisy epochs
Novice

- From the GUI, plot component ERPs with maps

- Plot an IC ERP image,; try sorting by RT or phase, is there any
effect of the time-locking event on the activation pattern?

- Try plotting power in a specified frequency band; how consistent
are any power changes across trials?

Intermediate

- Plot ERSPs for an IC; for FFT, vary the 'winsize' and 'padratio’;
for wavelets, vary number of 'cycles' and window size factor

- Compare FFT and wavelet methods; Do the results agree?

- Plot ERSPs with no baseline and with different baseline periods;
how might this affect your results/conclusions?

Advanced
- Plot cross coherence between two selected ICs
> Compare this result with cross coherence between two
channels that are highly weighted in the respective ICs
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Supplementary lessons
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2

components, comparison on the same trials

Trial 2 Trial 1

Trial 3

COHERENCE = mean(phase vector)

Cross-coherence amplitude and phase

Phase coherence O

@ } @ Coherence amplitude 1

Phase coherence 90

@ } @ Coherence amplitude 1

Phase coherence 180

@ } @ Coherence amplitude 1

Norm 0.33
Phase 90 degree
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|IC ERP difference

Center for-
\ Computational
“;C."tv Neuroscience

What is the IC ERP difference between these 2 conditions?

B Figure 3 lecls® ﬂuﬁgure.a o o [5  |
File File e
edE 2270

&S 220

Largest ERP components of Sternberg: Memorize epochs

Largest ERP components of Sternberg: Ignore epochs

Potential {uV)

Potential (uV)

ppaf $0.41%

b C |
-0.2 -01 1] 01

0.2 0.3 0.4
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Channel locations

Channel data (scroll)
Channel spectra and maps
Channel properties
Channel ERP image
Channel ERPs

ERP map series

Sum/Compare ERPs

Component activations (scroll)
Component spectra and maps
Component maps
Component properties
Component ERP image
Component ERPs

Sum/Compare comp. ERPs

Data statistics

|C ERP difference

In rectangular array

Time-frequency transforms
Cluster dataset ICs

I Swartz
Center for
Compu(ational
Neuroscience

-200 458

0200

g

1

Largest ERP components of Memaoriz:

‘electrodes’ 'off'
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|IC ERP difference

Neuroscience

File

hed& »2 0

F e . ™
|

Largest ERP components of Memorize-lgnore epochs

Potential (uV)

ppaf 36.68%

-3 C .
-0.2 -0.1 0 01 0.2
Time (s)
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