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Component ERP envelope

Swartz

Center for
Computalional
euroscience

Channel locations

Channel data (scroll)
Channel spectra and maps

Channel properties

Channel ERP image
Channel ERPs
Eve ERP map series
samupline Sum/Compare ERPs

Enoch

Component activations (scroll)
Component spectra and maps
Component maps »
Component properties

Component ERP image

Component ERPs With component maps

Sum/Compare comp. ERPs With comp. maps (compare)

Data statistics

v

In rectangular array

Time-frequency transforms ~ »
Cluster dataset ICs

EEGLAB Workshop XIII, June 21-23, 2011, Aspet, France: Claire Braboszcz — Evaluating ICA components



Definition: The data envelope

} 5 |
Data (all channels) //, A\
37 I
S /72
S /
=
9
S o

100 0 100 200 300 400 500 600 700 800 900
Time (ms)

10

Data envelope
5_(maxlmin traces)

Potential (uV)

- 1 1
-100 0 100 200 300 400 500 600 700 800 900
Time (ms)

EEGLAB Workshop XIlI, June 21-23, 2011, Aspet, France: Claire Braboszcz — Evaluating ICA components



IC back-projection envelope
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IC back-projection envelope

)

NEAS

X

Figure 5

File Edit ¥iew |[nsert Tools Desktop Window Help

S| 0E| D

VAN DAL

12 10

Potential (uV)

01
Time (s)

TN
Sw’wi
Cen(er

Compulaﬂonal
Neuroscience

IC envelopes

plotted for simplicity
(instead of all
back-projected
channels)

EEGLAB Workshop XIlI, June 21-23, 2011, Aspet, France: Claire Braboszcz — Evaluating ICA components



1 1 ' :
W 5

IC contributions to ERP envelope

d Plotcomponent and ERP envelopes — pop_enytopo()

Enter time range {in ms)to plot:

Enter time range {in ms)to rank component contributions:
Number of largest contributing components to plot (1-20):
Else plot these component numbers only (<21)(Ex: 2:4,7):
Component numbers to remove from data before plotting:

Plot title:
Optional topoplot{)and spectopo() arguments:

hd Figure 3

File Edit

View

{

/‘\

entel

'- ‘E x ccmpulaﬂonal

-100 1000
0600
6

ERP components of faces_4 epochs

‘electrodes’, 'of f'

Insert  Tools

Desktop  Window Help

Neuroscience

EEGLAB Workshop XIII, June 21-23, 2011, ASL

-
Brosvuin N o)
File Edit Tools 5 Datasets Help ™
#2: St Channel locations 4 h
- el Channel data (scroll) chs
: Channel spectra and maps
E':_'eannanges‘ Channel properties
Frames pe Channel ERP image
Epochs Channel ERPs 4
Events ERP map series 4
Sampling Sum/Compare ERPs
omponent activations (scro
Epoch sta ¢ p ivations (scroll)
omponent spectra and maps
Ep?ch BNC (¢ omp . i
Eference
Channel Id Component maps 4
ICA weight Component properties
Dataset sif Component ERP image ‘
Component ERPs >
Sum/Compare comp. ERPs With comp. maps (comp
Data statistics »  Inrectangular array
Time-frequency transforms P
Cluster dataset ICs

DaES K| RAQaM® (|08 a3

e R—
(=) |

9y

Potential (uV)
O )

-
(=]

Largest ERP components of faces_4 epochs

i

3 2 5 6 1 4
- [I v ' ! ‘.-‘ ' —
| :
- Alll 48 i) "‘ " :- l‘ I -
: ] = { X/ e
0 0.2 0.4 0.6 0.8 1
Time (s)




)

File

‘e

Component contribution to the dataset ERP

L

Plot component and ERP envelopes — pop_envtopo()

\
sw

Centel
Compulaﬂonal
Neuroscience

Enter time range (in ms) to plot: | —-100 1000
Enter time range (in ms) to rank component contributions: | 0600

Number of largest contributing components to plot {(1-20): | 6
l
(

Artifact
Components

Else plot these component numbers only (<21) (Bx: 2:4,7}
Component numbers to remove from data before plotting: 2,4, 7,9 12, 17,18,25 |

Plot title: | ERP comporierts of faces _4 epochs.
Optional topoplot() and spectopo() arguments: | ‘alectrodes’, 'of f'

Epoch start
Epoch end (g
Average refe
Channel locg
ICA weights
Dataset size

Cancel [ File Edit ¥iew |Insert Tools Desktop Window Help
- EINECREIINEIEEE
EEGLAB v6.0b — (£
_ Largest ERP components of faces_4 epochs
Edit Tools B Datasets Help N
Channel locations 4
—#1: faces -
Channel data (scroll)
Filaname: ... Channel spectra and maps
Channels pe Channel properties
Frames per €  Channel ERP image
SPOCHS Channel ERPs »
Events
Sampling rat ERP map series 4

SumjfCompare ERPs

Component activations (scroll)
Component spectra and maps

)]

Component maps »
Component properties

(=

Component ERP image —

» With component maps

With comp. maps (comp3

Component ERPs

Potential (uV)
&

SumjfCompare comp. ERPs

-
o

Data statistics In rectangular array

Time-frequency transforms »

Average time-frequency

Cluster dataset ICs

L




g
N

IC ERP difference

Swartz

Center for
Compu(allonal
Neuroscience

What is the IC ERP difference between these 2 conditions?

r- Figure 3 E@Iﬂ. Figure 4 \E@u‘
File File ~
D& &L 0

DEE& PP D

Potential (uv)

Largest ERP components of Sternberg: Memorize epochs

Time (s)

E—
S
-
=
%]
-
o
=8

Largest ERP components of Sternberg: Ignore epochs

Time (s)

EEGLAB Workshop XIlI, June 21-23, 2011, Aspet, France: Claire Braboszcz — Evaluating ICA components




IC ERP difference
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IC ERP difference
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Plot component power
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ERP Image basics
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ERP Images: smoothing across trials
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Component ERP Images

Component ERPimage -- pop_erpimage() = | [T} | €
Component(s) | 3
Project to channel # | Figure title |
Smoothing | 10 M Plot scalp map
Downsampling | 1 W Plot ERP ERP limits
Time limits {ms) | —800 1000 W Plot colorbar Color limits (see Help) |
Sort/align trials by epoch event values ) Figure 3: erpimage() —||[=]]£:
IEpoch—sorting field | | Event type(s) | lEvent ti File Edit ¥iew Insert Tools Desktop Window Help ~
DeE& h|eRaAM®|E| 0E8|s O
Sort trials by phase
Frequency {(Hz | minHz maxHz) Percent low-amp. 1
| 10 12 |
Inter-trial coherence options g 300
Frequency {(Hz | minHz maxHz) Signif. level (<0.2 E 200
| 10 12 | .01 @
é 100
Other options g
Plot spectrum (minHz maxHz) Baseline ampl. (dB) 17
I | L= =
-1.7
Cancel | v 0.3381 dB
G0 /// BN <
o
i \-/-\/
Phase-sorted | !
alpha power | 10.99 Hz
=
0 —
-g00  -600  -400 -200 0 200 400 600 00 1000
Time (ms)

EEGLAB Workshop XIll, June 21-23,

2011,




-'l

File

D& heRam®|E| 08| =0

Ediit

Component ERP

Component ERPimage -- pop_erpimadgy

Figure title

M Plot scalp map

W Flot ERP

Component(s) | 3
Project to channel # |

Smoothing | 10
Downsampling | 1
Time limits {ms) | -300 1000

Yiew

Insert  Toaols

Figure 10: erpimage()
Desktop  Window Help

W Plot colorbar

- | [T |

N

Same data: Sorted by alpha amplitude

16.E
g.4

0
-84

-16.

) Figure 3: erpimage() = | (e3¢
File Edit Yiew Insert Tools Desktop Mindow Help ~
D& hRAO®|E|( 0B s ™

Phase-sorted

Comp. 3

Phase-sorted Trials

alpha power

More options (see > > help erpimage)

-1.7
¥ -0.3361 dB
& o ’ L~ e
-10
1
8] 10.99 Hz
=
(I e SN =
-g00  -600  -400 -200 0 200 400 600 800 1000
Time (ms)
HB) Coher limits (<=1) H|mage amps

| {Requires signif.)

| ‘ampsort' , [0 0 10 12]

| Ok

P Comp. 3
© .
~ 300 E —
=
m —
5 200
ﬂl) | ——
z 100
g_ e 1 1 L
<X
1.7
L=t = —
-1.7
d -0.3381 dB
o g . o
& /’(
o
i \-/\/
-10
1
O N 10.99 Hz
= /\/\
0 :
-800  -600 -400  -200 0 201 >> help erpimage
Time {ms)

‘ampsort' = [center_ms, prcnt, freq, maxfreq] Sort epochs by amplitude.




Component ERP Images
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Plot IC ERSP
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Exercise

- ALL
- Load stern.set, epoch on Memorize letters, reject noise

 Novice
- From the GUI, plot component ERPs with maps
- Pick an interesting IC and plot an ERP image of it
- Try sorting by RT or phase, is there any relationship to the IC
activation pattern? What about power in a frequency band of
choice?

 Intermediate
- Plot ERSPs for selected ICs

~ Comlgare FFT, wavelet(s), and multi-taper methods for
ERS
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