Running ICA and Plotting Measures
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1) Run ICA

2) Plot IC ERPs

3) IC spectral power
4) IC ERP images

5) IC ERSP



Running ICA and Plotting Measures

1) Run ICA

2) PlotICERRS s

3) IC spestral-power =
4) IC ERPrimagess

5) IC ERSP>



Retrieve or reload continuous EEG dataset
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Reject continuous data

AV\L] (WM\N/ w \VVN \’

/k‘ I A/\ JJ\ \/ MJ\MJ\ \/\A N/\A\/’“ Ww\ M/J A V\/f\ﬁ/\ r/lf \ MNNWV\/\N(/M UJ H /aﬂﬂt\ A \}/\‘/\ W ,VM’V\ ,\fwf ”(\/VW, wﬂmw " AA/WJ\M “/\J\/\]\J\,f \[\ N/MV\ M\h \NW\J/’[W\/ IW\"\/ﬂf\J\W,I\ﬂV\J/\A}V\f\\W\A )

Equivalent

File Edit Tools Bl

Channel locations

Study Datasets Help

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
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Component properties
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Component ERPs ]
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Data statistics

Time-frequency transforms
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Change sampling rate

Filter the data

Re-reference

Interpolate electrodes
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Extract epochs

Rermowe baseline

Run ICA

Remowe components

Automatic channel rejection
Automatic epoch rejection
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Reject data using ICA
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Reject continuous data
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Rejecting data for ICA
-
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Independent Component Analysis
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nSecretso to a good

Garbage iné garbage out (itods

Remove large, non-stereotyped artifacts

Do you have enough data? (based mostly on time, not frames)

High-pass filter to remove slow drifts (no low-pass filter needed)

Remove bad channels

Data must be in double precision (not single)



Runica options

N
Option Default Comments MRS
File  Edit Flot Datasets  Help N
a1 Change sampling rate S Oextendd@d?o 1 is recommended to
" | Filerthe data * find sub-gaussians
. Fe-reference
Filenz _ _ t
Chani_ Reject continuous daa by 2ye 6stopd le-7 final weight change A stop
Fram:e Extract epochs
Epoch Femowe baseline A . p
Event s drated determined toosmallAt oo | onge
U 1A
2anmp ' from data too large A wts blow up
Epoch Femove components
Epoch _ .
Avera Automatic epoch rejection , t " 512 h | t
Chan Reject data epachs , anaxstepso maore cnanneis A more steps
[ A, w Reject data using ICA »
Datas Locate dipaoles using BESA 3 ¢@Cao O or Decompose onIy a
Locate dipaoles using DIFFIT 2%k EEG.nbchan pl’iﬂCip&' data subspace
Laplacian F
FMEIE Tools b .
Other algorithms:
Run ICA decomposition - pop_runicaf) binica,amica,sobi,acsobiro
PCA plugin ICA algorithm to use (click to salact) FURica @
Commandline options (Sea halp massages) 6 Girizux 5 G @GBS B8, , 715 0
Channel typals) or channal indices | ... Dypas | ... channels |

Cancel | Help | Ok \




Sphering the data ...

step 2 - lrate 0,001000,
step 3 - lrate 0,001000,
step 4 - lrate 0,000930,
step 5 - lrate 0,000960,
step 6 - lrate 0,000941,
step 7 - lrate 0,000922,
step 8 - lrate 0,000904,
step 9 - lrate 0,000886,

T
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step 10 - lrate 0,000868,
step 11 - lrate 0,000851,
step 12 - lrate 0,000834,
Irate 0,000817,
Irate 0,000801,
Irate 0,000785,
lrate 0,000769,
step 17 - lrate 0,000754,
itep 18 - lrate 0,0007339,

Runi

C

a progressé

Press Button to interupt runica

Interupt

Beginning ICA training .., first training step may be slow ..,

step 1 - lrate 0,001000, wchange 16,85061324, angledelta 0,0 deg
wchange 0,26760405,
wchange 0,79058323,
wchange 0,66700031,
wchange 0,62843071,
wchange 0,73967955,
wchange 0,73727229,
wchange 0,74051387,
wchange 0,74536137,
wchange 0,72101402,
wchange 0,14630114,
wchange 0,11822100,
wchange 0,759552366,
wchange 0,26733750,
wchange 0,12123251,
wchange 0,1028%606,
wchange 0,097704399,
wchange 0,03544428,

angledelta 0,0 deg

angledelta 104,0 deg
angledelta 147.2 deg
angledelta 146,5 deg
angledelta 150,7 deg
angledelta 151,6 deg
angledelta 137.9 deg
angledelta 156,0 deg
angledelta 143,7 deg
angledelta 102,5 deg
angledelta 114.3 deg
angledelta 100,6 deg
angledelta 109,1 deg
angledelta 94,2 deg
angledelta 110,7 deg
angledelta 118,65 deg
angledelta 117,1 deg

Input data size [33,133175] = 33 channels, 133175 frames/nFinding 33 ICA components using extended ICA,
Kurtosis will be calculated initially every 1 blocks using B000 data points,
Decomposing 122 frames per ICA weight ((1089)°2 = 133175 weights, Initial learnlng rate w1ll be 0 001 block size
Learning rate will be multiplied by 0,98 whenever angledelta >= B0 deg, TR : |
More than 32 channels: default stopping weight change 1E-7
Training will end when wchange < 1e-07 or after 512 steps,
Online bias adjustment will be used,
Removing mean of each channel ...
Final training data range: -171,806 to 179,094
Computing the sphering matrix,,,
Starting weights are the identity matrix ...

step 241 - lrate 0,000002,
step 242 - lrate 0,000001,
step 243 - lrate 0,000001,
step 244 - lrate 0,000001,
step 245 - lrate 0,000001,
step 246 - lrate 0,000001,
step 247 - lrate 0,000001,
step 248 - lrate 0,000001,
step 249 - lrate 0,000001,
step 250 - lrate 0,000001,
step 251 - lrate 0,000001,
step 252 - lrate 0,000001,
step 253 - lrate 0,000001,
step 254 - lrate 0,000001,
step 255 - lrate 0,000001,
step 256 - lrate 0,000001,
step 257 - lrate 0,000001,
step 258 - lrate 0,000001,
step 259 - lrate 0,000001,
step 260 - lrate 0,000001,
step 261 - lrate 0,000001,
step 262 - lrate 0,000001,
step 263 - lrate 0,000001,
step 264 - lrate 0,000001,
step 265 - lrate 0,000001,
step 266 - lrate 0,000001,
step 267 - lrate 0,000001,
step 268 - lrate 0,000001, wchange 0,00000010,
step 269 - lrate 0,000001, wchange 0,00000008,
Sorting components in descending order of mean
Permuting the activation wave forms ...

wchange 0,00000082,
wchange 0,00000061,
wchange 0,00000057,
wchange 0,00000054,
wchange 0,00000055,
wchange 0,00000047,
wchange 0,00000046,
wchange 0,00000045,
wchange 0,00000041,
wchange 0,00000036,
wchange 0,00000033,
wchange 0,00000029,
wchange 0,00000030,
wchange 0,00000023,
wchange 0,00000023,
wchange 0,00000023,
wchange 0,00000021,
wchange 0,00000020,
wchange 0,00000019,
wchange 0,00000015,
wchange 0,00000014,
wchange 0,00000014,
wchange 0,00000013,
wchange 0,00000012,
wchange 0,00000011,
wchange 0,00000010,
wchange 0,00000010,

>
» 1

angledelta 101,5 deg
angledelta 96,1 deq
angledelta 97.5 deq
angledelta 93,7 deg
angledelta 100,3 deg
angledelta 96,9 deg
angledelta 91,3 deg
angledelta 101,5 deg
angledelta 103,1 deg
angledelta 95,5 deg
angledelta 92,1 deg
angledelta 97.4 deg
angledelta 95,8 deg
angledelta 94,2 deg
angledelta 97,6 deg
angledelta 97,1 deg
angledelta 92,0 deg
angledelta 99,1 deg
angledelta 95,0 deg
angledelta 98,3 deq
angledelta 99,0 deq
angledelta 94,3 deq
angledelta 95,4 deq
angledelta 94,1 deq
angledelta 96,1 deg
angledelta 94,8 deg
angledelta 94,5 deg
angledelta 97,7 deg
angledelta 95,1 deg
projected variance ...
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Eile Edit
»>> EEG

EEG =

View Terminal

getname:

filename:

filepath:
gubject:
group:

condition
gesgicn

commenta

nbchan :

trials

pnte:

srate:

Xmin:

Xxmax:

times:
data:
icaact:

lcawinwv:

icasphere:

icaweighta:

I1Cachanalna:

chanlocs:

urchanloca:
chaninfo:
ref:

event

urevent :
eventdescripticn:
epoch :

epocchdescripticn:

reject:

stata:

specdata:

specicaact:

splinefile:

icasplinefile:
dipfit:
history:

saved:

eto:

==

ICA weights in EEG structure

Terminal

Tabs Help
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Running ICA and Plotting Measures

1) Run ICA-
2) Plot IC ERPs

3) IC spesetralzpower/c:-
4) IC ERPrimagess

5) IC ERSE




Component ERPs
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Channel data (scroll)

Channel spectra and maps

Filename: _
Channel properties
Channels
Frames pe Channel ERP image
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Sampling | Sum/Compare ERPs
EpDCh sta Component activations (scroll)
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QMponent maps

Channel I i j
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Dataset si Companent ERP image

Component ERPs ]

Sum/Compare comp, ERPs

With component map
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Data statistics ] Inrectangular array

Time-frequency transforms ~ #

Cluster datasetICs

; hl
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Cancel Help Ok
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Component ERP envelope

File

Edit Toaols

Study  Datasets Help

| -
T =

—#2: Stel

Filename:
Channels
Frames pe
Epochs
Events
Sampling
Epoch sta
Epoch enc
Heference
Channel Ic
|CA weight
Dataset si

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

chs —

Data statistics

With component maps

With comp, maps (compare)

In rectangular array
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Definition:

The data envelope
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|IC back-projection envelope

) Figure 11 - 8 X
File  Edit Yiew |nsert Tools Deskiop  Window  Help &
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|IC back-projection envelope

Neurosc ience
) Figure 5 - B X
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|IC contributions to ERP envelope

Enter time range {in ms) to plot:

Enter time range {in ms)to rank component contributions:
MNumber of largest contributing components to plot (1-20}

Component numbers to remove from data before plotting:

Plot title:

Optional topoplot{) and spectopo() arguments:

B EEGLAB v7.17.18b

File Edit Tools :

—#2: Stel

Filename:
Channels
Frames pe
Epochs

Events

Sampling |
Epoch sta
Epoch enc
Reference
Channel Iz
[ZA wieight
Datazet =i

Datasets
Channel locations

Channel data (scroll)

Channel spectra and maps

Channel properties
Channel ERP image
Channel ERPs

ERP rmap series

Sum/Compare ERP3

Component activations (scroll)

Component spectra and maps

Component maps

Component properties

Component ERP image

Component ERPs L With component maps

Sumy/Compare comp. ERPs

Data statistics

Time-frequency transforms

Cluster datasetICs

4
4

With comp. maps (comp

In rectangular array

|
|
Else plot these component numbers only (<21} (Ex: 2:4,7): |
I
|
|

-100 1000

0 600

&

ERP components of faces_4 epochs

‘electrodes’, 'of f'
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| File Edit ¥iew Insert Tools

Desktop Window Help
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Component contribution to the dataset ERP

Computaﬂonal

Neuroscience

Enter time range {in ms)to plot: | ~100 1000
Enter time range {in ms)to rank component contributions: | 0 600

MNumber of largest contributing components to plot (1-20}: | 6
|
I

Else plot these component numbers only (<21} (Ex: 2:4,7):
Component numbers to remove from data before plotting:

Plot title: |_RP comporentsoi-faces -4 epochs |
Optional topoplot{) and spectopo() arguments: | ‘alectrodes’, 'off'

24537912 17:4R:25 | Artifact
< | components

Cancel | | File Edit ¥iew Insert Tools Desktop ﬁindw _l-_llp
sE3 | heame|E| 08| s O
Largest ERP components of faces_4 epochs

EEGLAB v6.0b

File Edit Tools S Datasets  Help k]

Channel lacations 3

—#1: faces

Channel data {zcrall)
Channel spectra and maps

15
Filename: ... p
Channels pe Channel properties
Framas per ¢ Channhel ERP image .
Epochs b

Channel ERP= 4 ya1?
Events A
Sarnpling rat EFF map series k 10 -
Epoch start sum/Compare ERPs 10 ‘ :
Epoch end s 00 onant activations (scroin
Average refe
Channel loc Component spectra and maps =
ICA weaights Component maps 3
Darasat size Camponent properties

Component ERF image -

Potential (uV)
o

Component ERPs With component maps -5
SumfCompare comp. ERPs With comp. maps (compg

Data statistics 3 In rectangular array -10
Time-frequency transforms ¥

Auerage time-frequency

Cluster dataset ICs u




Running ICA and Plotting Measures

1) RumICA-

2) Plot-ICCERRS =

3) IC spectral power
4) 1IC ERPrimages:s

5) IC ERSP>



Plot component power

‘ Component spectra and maps -- pop_spectopo()

EEGLAB v7.1.7.18b

Epoch time range to analyze [min_ms max_ms]; 0 2440528
Freguency (Hz)to analyze: 10
Electrode number to analyze ([J=elec with max power; O=whole scalp): o
Percent data to sample (1 to 1000 20
Components to include in the analysis: 1:71
Mumber of largest-contributing components to magp: 5

Else, map only these component numbers:

[Checked] Compute comp spectra; [Unchecked] (data-comp) spectra; 7
Plotting frequency range ([min max] HZ): 225
Spectral and scalp map options (see topoplat): ‘electrodes' off'

nter for -
Computational
Neuroscience

Figure 2: spectopao()

EpDEh sta Component activations (scroll)

Epoch enc Component spectra and maps

Cancel | Help
File Edit Tools [ Fie
. Channel locations ] hedg » 20
#1 ' StE| Channel data (scroll) ta
Channel spectra and maps
Filename: Channel properties
Channels
Frames pe
Epochs g
Events .
Sampling |

Feference c X :
omponent maps
Channel Ic P P
|CA weight  Component properties
Dataset si
3
R — 40 -
—_—
Data statistics b |




Plot component power

u Component spectra and maps -- pop_spectopo()

Epoch time range to analyze [min_ms max_ms]:
Freguency (Hz) to analyze:
Electrode number to analyze ([J=elec with max powwer; O=whole scalp):
Percent data to sample (1 to 1000
Components to include in the analysis:
Mumbet of largest-contributing components to mag:
Elze, map only these component numbers:
[Checked] Compute comp spectrs; [Unchecked] (data-comp) spectra;

Plotting frequency range ([min max] Hz):

02440523

6
0
20

225

nter for-
Computational
Neuroscience

Spectrsl and scalp map options (see topoplat; u Figure 2: spectopa)

B EEGLAB v7.1.7.18b

—#1: Stel

Filename:
Channels
Frames pe
Epochs

Events

Sampling |
Epoch sta

Feference
Channel Ic
|CA weight

Dataset si

e

File Edit Tools JabLL

Epoch enc Component spectra and maps

File

Cancel |

Channel locations » t
Channel data (scroll) a
Channel spectra and maps

Channel properties

Component activations (scroll)

Component maps L

Component propertias

Data statistics [ _ |




Running ICA and Plotting Measures

1) RumICAs

2) PlotICERRSs

3) IC spestral-power/=:-
4) IC ERP images

5) IC ERSP>



Component ERP image
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Study Datasets Help

File Edit Tools Pl

Channel locations

Channel data (scrall)
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 k
Component properties
nponent ERP image
Component ERPs

Sum/Compare comp, ERPs

Data statistics

Tirme-frequency transforms

Cluster datasetICs
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Trial 2

Trial 3

ERP Image basics
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Trial 2:

ERP Image basics
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ERP Images: smoothing across trials
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Component ERP Images
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Component ERP Images

Component ERF image -- pop_erpimage()
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Component ERP Images

Component ERF image -- pop_erpimage()
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