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v ERSP (time/freq)
v' Cross coherence
O Exercise...
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Outline

Q Running ICA in EEGLAB
U Evaluate ICA results:

v Scabp maps

v Activations

v Power

v ERP images

v ERSP (time/freq)

v Cross coherence
O Exercise...
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Filter the data (if necessary/desired)
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High-pass
recommended

File Edit QLM Plot Study Datasets Help

Change sampling rate
Filter the data FIR. filter

Re-reference Short IR filter
Interpolate electrodes

Reject continuous data by eye

Extract epochs
Remowe baseline
Run ICA

Remowe components

Automatic channel rejection

Automatic epoch rejection

Reject data epochs
Reject data using ICA

Locate dipoles using DIPFIT 2.x
Peak detection using EEG toolbox
FMRIE Tools

Locate dipoles using LORETA ]

Cancel | Ok |
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Remove channel(s)

[u=ze =hift|ctrl to
zelect zeveral)

y 1 - LEYE "
\:' 2 - REYE
& 3.0zZ
Wh y’? 4 - 02
. | 5 - FP1
B EGLAR v7.17.18b ESNEEN e 6 - FPZ =
T 7 - FP2
File m Tools Plot Datasets Help L] * » f h 8 - AF7
If this channel 9 - AF3
Dataset info . | 1 10 - AFZ
S et felds ntinuous Data—— L * IS unstable, L= CE
Event values T 13 = E?
Lbout this dataset Dataistern.set 15 - F5
Channel locations 71 e
B101.33 I I 17 - F1
1 this IC may sometimes s -7
Select data using events 1303 be ComprOmlsed e s = 20 ] F4
Select epochs or events 240 i
Copy current dataset 0.000 23 - F10
A 2440 528 ; e 24 - FT9
ppend datasets » _ = 95 _ FTT
Delete dataset(s) LITEACAT _ EE ) EEE i
Tes s
ICA weights YES R Select data -- pop_select() Cancel Ok
Dataszet size (Mh) 3514
Select data in: Input desired range on
Titme range [min max] (=) %

L]

Pairt range (ex [110]) .

Epach range (ex: 32100 |:|
]

Channel range

Scroll dataset |

Cancel | Help | Ol

.
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Reject continuous data
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Rejecting data for ICA
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To prepare data for ICA:
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“Secrets” to a good ICA decomposition

J

Y-
_{e_?

» Garbage In... garbage out (it's not magic)

» 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)
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Runica options

> ter o
Canpuulbnal
MNeuroscience

File  Edit Flot Datasets  Help N

41 Change sampling rate S
" | Filter the data b Option Default Comments

. Fe-reference
Filanz t

Chan Feject continuous data by eye

‘extended’ 0 1 is recommended to

Frarm: . .
e find sub-gaussians
Evant Femove baseline ‘ . .
ol RunlicA ‘stop’ le-7 final weight change - stop
Epach Femowe camponents
Epach _ o ‘ )
ﬁzera ,&ut.nmatn: epoch rejection pca Oor Decompose on|y a
Chani  Reject data epachs g EEG.nbchan principal data subspace
[ A wy Reject data using 1CA ]
Datas Locate dipoles using BESA b
Locate dipoles using DIFFIT 2.5
Laplacian b
FMRIE Tools g Other algorithms:
Run [CA decomposition -- pop_runica() blnlca,amlca,SObl,etC s
PCA plugid ICAalgorithm to use (click 1o salact) FURica @
Commandling options (3ee halp messages) “etpgEIchD 7 _|
Channeal typels)or channel indices | ... Typas | ... channels |
Cancel | Help | Ok \
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Runica progress...

Fress Button o interupt runica

Interrupt

step
step
step
step
step
step
step

[ R Y RO Y I ]

lrate 0001000,
lrate Q001000
lrate O,000980,
lrate 0,000380,
lrate 0000341,
lrate 0000922,
lrate 0,000304,
lrate Q000386

10 - lrate
Irate
lrate
lrate
Irate
lrate
lrate
Irate
Irate

0, 000368,
0000351,
0000834,
0,000817,
0,000301,
0000785,
0, 000763,
0000754,
0000733,

Beginning ICA training ... first
1 - lrate 0,001000,

wchange
wchange
wchange
wchange
wchange
wchange
wchange
wchange
wchange
uchange
wcharnge
wchange
uchange
wcharnge
wchange
uchange
wcharnge
wcharnge

More than 32 channelz: default stopping weight change 1E-F
Training will end when wchange < 1e-07 or after 512 steps.,
Online biaz adjustment will be uszed,
Femoving mean of each channel ...
Final training data range: -171,806 to 173,094
Computing the sphering matrix, ..
Starting weightz are the identity matrix ...
Sphering the data ...

training step may be slow ...
16,835061324, angledelta 0,0 deg

0, 267E0405,
0, 73089323,
0,BE7O0031,
062849071,
0, 73967355,
0, FE72T223,
0, 74051387,
0, 74536137,

0,72101402,
0,14690114,
0,11822100,
0, 7hhhZ236E,
0, 26735750,
0,12123251,
0,10285608,
0,09770433,
0,09544423,

angledelta
angledelta
angledelta
angledelta
angledelta
angledelta
angledelta
angledelta

0,0 deq
104,0 deg
147.,2 deg
146.5 deq
150,7 deg
151,6 deg
137.9 deq
156,0 deg

Input datas size [32,133179] = 33 channels, 133175 frames/nFinding 33 ICA components using extended ICA,
Kurtoziz will be calculated initially every 1 blocks using BOOO data points,
Decompozing 122 frames per ICA weight ({1083)"2 = 133175 weights, Initial learning rate will be O, 001 bln k. 31
Learning rate will be multiplied by 0,98 whenever angledelta »= B0 deg,

angledelta 143,7 deg
angledelta 102.5 deg
angledelta 114,3 deg
angledelta 100,56 deg
angledelta 109.1 deg
angledelta 34,2 deg
angledelta 110,7 deg
angledelta 118,65 deg
angledelta 117.1 deg

step
step
ztep
ztep
step
step
step
step
step
step
step
step
step
step
step
step
step
step
ztep
ztep
step
step
step
step
step
step
step
step
ztep

241 -
242 -
243 -
244 -
240 -
24E -
247 -
242 -
243 -
250 -
251 -
252 -
2582 -
254 -
280 -
286 -
257 -
258 -
289 -
20 -
2E1 -
2E2 -
2E2 -
264 -
2EL -
2EE -
267 -
268 -
2E9 -

Irate
Irate
Irate
Irate
Irate
Irate
Irate
Irate
Irate
Irate
lrate
lrate
lrate
lrate
lrate
Irate
Irate
Irate
Irate
Irate
Irate
Irate
Irate
Irate
Irate
lrate
lrate
lrate
lrate

0+000002,
0,000001,
0,000001,
0,000001,
0,000001,
0,000001,
0,000001,
0, 000001,
0, 000001,
0, 000001,
0, 000001,
0, 000001,
0, 000001,
0, 000001,
0,000001,
0,000001,
0,000001,
0,000001,
0,000001,
0,000001,
0,000001,
0,000001,
0,000001,
0, 000001,
0, 000001,
0, 000001,
0, 000001,
0, 000001,
0, 000001,

wchange
wchange
wchange
wchange
wchange
wchange
wchange
wchange
wchange
wchange
wchange
wchange
wchange
wchange
wchange
wchange
wchange
wchange
wchange
wchange
wchange
wchange
wchange
wchange
wchange
wchange
wchange
wchange
wchange

0, 00000052,
0, 00000081,
0, 00000057,
0, 00000054 ,
0, 00000055,
0, 00000047,
0, 00000045,
0, 00000045,
0, 00000041 ,
0, 00000036,
000000023,
000000029,
0, 00000020,
000000023,
000000023,
000000023,
0, 00000021,
0, 00000020,
000000013,
000000015,
0,00000014 ,
0,00000014 ,
000000013,
0, 00000012,
0, 00000011,
0, 00000010,
0, 00000010,
0, 00000010,
0, 00000003,
Sorting components in descending order of mean

Permuting the activation wave forms ...

p

i |

angledelta
angledelta
angledelta
angledelta
angledelta
angledelta
angledelta
angledelta
angledelta
angledelta
angledelta
angledelta
angledelta
angledelta
angledelta
angledelta
angledelta
angledelta
angledelta
angledelta
angledelta
angledelta
angledelta
angledelta
angledelta
angledelta
angledelta
angledelta
angledelta

projected variance ..,

101,5 deg
96,1 deqg
97,5 deqg
92,7 deqg
100,3 deq
96,9 deqg
91,3 deg
101,5 deg
103,1 deg
95,5 deg
92,1 deg
97.4 deg
95,8 deg
94,2 deg
97,6 deg
97,1 deg
92,0 deqg
99,1 deqg
95,0 deq
93,3 deg

9.0
34,2
5.4
34.1
36.1
34.8
34.5
7.7
h,1

deqg
deqg
deg
deg
deg
deq
deq
deg
deg
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Eile Edit
»>> EEG

EEG =

getname:

filename:

filepath:
gubject:
group:

condition
gesgicn

commenta

nbchan :

trials

pnte:

srate:

Xmin:

Xxmax:

times:
data:
icaact:

% icawinv:

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

View Terminal Tabs Help

'faces_4 continucus'
*faces_4.3et!
' home/dulie/workshopl6 /!

[
[15x48 char]

a3

1

122175
250
522.6360

[

[33x1323175 =mingle]
[22x1232175 =ingle]
[22x323 double]
[33x33 double]
[33x33 double]
[T ESUETE]
[1x33 struct]

[

[1x1 struct]

' common !

[1x7321 atruct]
[1x731 atruct]

(1 11

[

[

[1x1 struect]

[1x1 struect]

[

[

[1x1 struct]
[1x1633 char]
[

[

[2]

T

b

File Edit Wiew Insert Tools Desktop Window  Help
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faces, continuous

4
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Compare 'good' and 'bad' scalp maps

Wiewe Insert Tools Desktop Window  Help

g slRAaME || 0|03

@@@%@
®o0 @
D0 @O

BAD ICA Components ICA Components
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Outline

¥ Running ICA in EEGLAB
O Evaluate ICA results:
v Scalp maps
pgp—
v Power
v' ERP images
v' ERSP (time/freq)
v' Cross coherence
Jd Exercise...
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File Edit Tools Datasets  Help N
Channel locations »
—#1: faces =
Channel data (scroll)
Filenarma: Channel spectra and maps
Channels pa Channel properties Ll pt RIGRE
Frameas per ¢ Channel ERP image File Edit “iew Ins
Bpochs Channel ERPs y
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EEP map series ]

Sampling rat
Epoch start
Epaoch and (9
Average refe
Channel loc
[CA waights
Dataset size

sumfCompare ERPs

Compaonent activations (scrall)
Component spectra and maps

Component maps »

Campanent praperies

Component ERP image

Component ERPs L
sumjfCompare comp. ERPs

Data statistics b
Time-frequency transforms ]

Ayerage time-fraguency
Cluster dataset 1Cs

:: Component properties — po . [ X

Component number to plot:

l 3 |

Cancel | Help | ok |

EEGLAB Workshop XII, NoJl__

o
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Plot ICA component properties
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Component 4 properties

File Edit Wiew Insert Tools

Windomy  Help

Component 4 map

Component 4 activity (global offset 0.036)
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Component 9 properties

File Edit Wiew Insert Tools Window  Help

Component 8 map

Component 8 activity (global offset 0.026)
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Component 12 properties
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Component 18 properties
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Bad

v "4 Component 17 properties
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Component ERP envelope
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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 &
NEde | MIAIARUDIRL- S| 0B | nm

10

10
ﬂ -
ﬁ -
S ogl
=
=R
E 0
£ 27
-4
& |
-8 |
-0.05 0 0.05 0.1 0.15 0.2 0.25 0.3
Time (s)

EEGLAB Workshop Xll, Nov 17-21, 2010, San Diego, CA: Julie Onton — Evaluating ICA components



IC back-projection envelope
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|IC contributions to ERP envelope
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Plot component power
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Plot component power
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ERP Images: smoothing across trials
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Component ERP Images
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Component ERP Images
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Component ERP Images
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Component ERP Images
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Sorting options in ERP image: RT
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Sorting options in ERP image: RT
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Sorting options in ERP image: type
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Sorting options in ERP image: type (img amps)
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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
- Plot power and activations with same sorting order
> s there any relationship?

* Intermediate
- Plot ERSPs for selected IC

> Compare FFT, wavelet(s), and multi-taper methods for
ERSP

- 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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