ICA decomposition and component analysis
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Task 1
Run ICA
Exercise...
Task 2
Plot components
|ldentify components
Task 3
Plot component power
Plot component ERP & erpimages
Plot ERSP/Cross coherence
Exercise...
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ICA decomposition and component analysis

Task 1
Run ICA
Exercise...
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Independent Component Analysis

«
x = scalp EEG W = unmixing matrix u = sources

T —— W*x =u

P ———— ICA

Channels
Components

Time Time

4 S
U = sources W (scalp pro]ectlops)

x = Wy Com 0 C ’f) ®oe
T T T— - (’/’ Q) U a.) (%)




Runica/binica optlons
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Option Default Comments

EEGLAE v4.43 —, 4
‘extended’ 0 1 is recommended to
find sub-gaussians

‘stop’ le-7 final weight change—>stop

‘Irate’ determined  too small-> too long...
from data too large—> wts blow up

‘maxsteps’ 512 Should not need more?
pcz\i’\“‘\\,\q\or Decompose only a
) EEG.nbchan.__ principal data subspace
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Fress Button o interupt runica

Interupt

Runica Progress...

Input data zize [33,133175] = 33 channels, 133179 frames/nFinding 32 ICH components uzing extended ICA.

Kurtoziz will be calculated initially every 1 blocks uzing BOOO data points,

Decomposing 122 frames per ICA weight ((1083)°2 = 133179 weights, Initial learning rate will be 0,001, block =ize
Learning rate will be multiplied by 0,38 whenever angledelta »= BO deg,

More than 32 channelz: default stopping weight change 1E-F
Training will end when wchange < 1e-0F or after 512 steps,
Online bias adjustment will be wused,
Femoving mean of each channel ...
Final training data range: -171,.806 to 179,094
Computing the sphering matrix...
Starting weightz are the identity matrix ...
Sphering the data ...
Beginning ICA training ... first

step
step
step
step
step
step
step

1 - lrate
- lrate
- lrate
- lrate
- lrate
Irate
- lrate
- lrate
- lrate
lrate
lrate
lrate
lrate
lrate
lrate
lrate
lrate
lrate

0,001000,
0,001000,
0001000,
0,000320,
0000360,
0000341,
0000924,
0,000304,
0000386,
0, 000868,
0,000851,
0000334,
0,000817,
0,000801,
00007385,
0,000763,
0000754,
00007323,

wchange
wchange
wchange
wchange
wchange
wchange
wchange
wchange
wchange
uchange
uchange
wchange
uchange
uchange
wchange
uchange
uchange
wchange

training step may be =low ...
16,80061324, angledelta 0,0 deg

0, 2670400,
0, 73053323,
0,BEFO00EL,
0,62843071,
0, 73367355,
073727229,
074051357,
0, 74036137,
07210140,
0,14630114,
0,11822100,
0, 75552366,
0, 26733750,
0,12123251,
0, 10285606,
003770433,
0,03044428,

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

(1,0 deg
104,0 deg
147.,2 deg
146.5 deg
150,7 deq
151,6 deg
137.9 deg
156,00 deg

1437 deq

102.5 deq

114,32 deq

100,6 deq

103,1 deq

94,2 deq

110.7 deg

118.6 deq

117.1 deq
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step
step
step
step
step
ztep
ztep
step
step
step
step
ztep
ztep
ztep
step
step
step
step
step
step
step
ztep
ztep
step
step
step
step
ztep
ztep

Sorting components in descending order of mean

241 -
242 -
243 -
244 -
245 -
246 -
247 -
248 -
249 -
2h0 -
anl -
262 -
263 -
2hd -
2nh -
2hE -
267 -
2hg -
203 -
260 -
261 -
262 -
2BZ -
264 -
2EL -
2EE -
267 -
268 -
2E9 -

lrate
lrate
Irate
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

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 Q,00000082 ,
wchange Q,00000081 ,
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 O, 00000033 ,
wchange 0, 00000029,
wchange O, 0000030,
wchange 0, 00000023,
wchange 0, 00000023,
wchange O, 00000023,
wchange Q,00000021,
wchange 0, 00000020,
wchange ©,00000013,
wchange 0, 00000015,
wchange 0, 00000014 ,
wchange 0, 00000014 ,
wchange 0, 00000013,
wchange 0,00000012 ,
wchange 0, 00000011 ,
wchange 0, 00000010,
wchange O, 0000010,
wchange 0, 00000010,
wchange 0, 00000003 ,

Permuting the activation wave forms ...

>
ol |

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 deq
96,1 deg
97,5 deg
93,7 deg
100,3 deg
96,3 deq
91,3 deq
101.5 deq
103,1 deq
95,5 deqg
92,1 deqg
97,4 deqg
95,8 deqg
94,2 deg
97,5 deg
97,1 deg
92,0 deg
93,1 deg
95,0 deg
93,3 deq
93,0 deg
94,3 deq
95,4 deq
94,1 deq
96,1 deqg
94,8 deqg
94,5 deqg
97,7 deg
96,1 deg

-
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Exercise

Load dataset 'faces_3.set' from '.../data/' directory

Reject noise from continuous or epoched data

Run ICA
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ICA decomposition and component analysis

Task 2
Plot components
|ldentify components
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Plot ICA scalp maps

EEGLAB v4.51
d wLN\ I \‘WWWV\A \n)/ \ m ‘K/ [\ M h‘\« r’ 1w ‘ \, W\\ ‘ “ MNA ‘ '/M / f
¢ 5\1 w w’\\ »\’J “ \h W\/‘ \w L‘J v\ A M /\M\\ N »\me\ ’/A J M/ Y, \ \m‘m‘

W |

Plot component scalp maps in2-D — pop_topoplot()

ICA Components
0

i ‘electrodes’, 'off’ |
_ Caned | Help [ ok |
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Uzage:

=> help topoplot

g

>

>

>

'maplimitsa

'electrodea’

'plotchana’

'plotgrid’

AL i B Y
File Edit

>

View Terminal Go  Help

Plot a topographic map of a scalp data field in a 2-D circular view
{locking down at the top of the head) using interpolation on a fine
cartegian grid. Can alsc show specified channnel location({s), or return
an interpolated walue at an arbitrary scalp location (see 'noplot').

By default, channel locations below head center (arc_length 0.5) are
shown in a 'skirt' cutside the cartocon head (see 'plotrad' and "headrad'
opticna below) . Boae 13 at top of plot; left i3 left; right ia right.
Using ocpticn 'plotgrid', the plot may be cne or more rectangular grids.

topoplot (datavector, EEG.chanlocs) ; % plot a map using an EES chanlocs structure
topoplot (datavector, 'my_chan.locs'); % read a channel locaticna file and plot a map
topoplot( 'example') ; % give an example of an electrode location file

[h grid or wal plotrad or grid, xzmesh, ymesh]l= ...
topoplot (datavector, chan locs, 'Inputl’', 'Valusl', ...):

Required Inputs:
datavector - single wvector of channel wvalues. Elae, 1f a vector of aselected subaet

{int) channel numbers -> mark their locaticnial using 'style' 'blank'.

chan_locs - name of an EES electrode positicn file (>» topoplot example) .

Elze, an EES.chanlocs structure (»> help pop_editaet)

- 'abamax' -» goale map colors to +/- the abaclute-max (makes green 0);
"maxmin"” -* acale colors to the data range (makea green mid-range) ;
[1z.hi] -* uge user-definined lofhi limita {default: 'abamax']

- '"map®' -* plot colored map only
'‘contour' -> plot contour lines only
'"both ! -> plot both colored map and contour lines
*Fill! -> plot constant color between contour lines
'"bBlank ! -> plot electrode locations conly [(default: "both')

- 'on','zff', 'labela’, 'numbera’, 'ptalabela’, 'ptanunbers'. To set the 'pta' marker,
gee 'Plot detail opticns' below. {default: 'cn' -> mark electrode locaticns

with pointa ('.') unless more than 64 channels, then 'off'}.

- wector of channel indices to use in making the head plot.
[default: [] -» plot all chansl

- [channels] Plot channel data in cone or more rectangular grids, as

gpecified by [channels]., a position matrix of channel numbers defining

the topographic locations of the channels in the grid. Zero wvaluea are

given the figure background color; negative integers, the color of the

L)

B3
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Plot ICA scalp maps

File Edit Tools Plot | Datasets Help S.

Channel lacations cu:- .
Channel data (zcrall) Neuroscience

Channel spectra and maps

Mo currel

- Create & ned .
Uze "File @ =hannel properties

Or "File © Channel ERP image

- 1f neu, Channel ERPs Diﬂ%|%|@@@®|ﬁ|ﬂ@|ﬂﬂ

File  Edit  Wiew |nsert Tools Desktop  Window Help

"File > Impc )
"File » Inpt ERF map series
"Edit > Dat: SumfCompare ERPs 1 2 5 4

‘File > Save  component activations (scroll)
= Prune datai

N Component spectra and maps

- Epoch dataz  Companent maps ™ Inzo
- Remave base.  Component properties In 3-O
= Run ICA:

Component ERP image

Component ERPs —‘

Sum/Compare comp. ERPs

Data statistics

a G
Time-frequency transforms
Average time-frequency
Mew Time-freq. transforms
0 PO e jﬁ

Component numbers | 1:12 q 10 11 17
(nagate index to invert componeant polarity; Mal -> empty subplot; B -1 MaM 3)

_ a
Plot title [ ICA Componants
Plot geometry (rows,col.}; [1 -» near square | 0
Plot associated dipole(s)(if prasent) O 1
- Additional tonanlaeft i e s lot Lo s s e 5

| ‘alactrodas’, 'off’

Cancel Help | Ok | ICA Components

- = -
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Compare 'good' and '‘bad’' scalp maps

Sua$
Cénter

Cnmp tai non |

Wiew |nsert Tools Desktop  Window Help

$S0% 8000
e
LRON- NE,

ICA Components

BAD ICA Components
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Scroll component activities

Scroll component activities — eagplot()

Figure Display Settings  Help

111 112 113 114 115
T T T T . T T T T T T T T T
File Edit Tools Plot | Datasets Help 12 e o T e | e ety
Channel locations [E2 3 [ e
Y 7 i Y b e )
#2:EEGI Channel data {scrall) T S R S O U N AUIURURSDS
i i i b ol i i}
Channel spectra and maps ? h )
e Channel properties B s
WWWWW
S iy “t aewesaiiion B e ]
Frames per ept Channel ERF image 110 SRRV
Epochs Channel ERPs 12 . L. bt el b b P b el e .
Events ERP map series :IIS WMMMWWWWWM
Sampling rate Sum{Compare ERPs 15 me:m
Epoch start (¢ o 16 e W
Brmeli ) (e Component activations (scroll) 17 || N———— | SUS— | B
" | K A s L . N \L s
fverage refers COmMponent spectra and maps jlg MWML' e olfis s o I ex
WMMWWW
Chantel locat: Cnmponent maps Sl:l WWWMWMWM
. e g e e
ILA weights Component properties ) IO —— L%
Datazet =ize ! 3 23 mewmwuwwwmw
Component ERP image 24 - — . A romoorf i
Component ERPS A el e e e ]
Jalz] o -W'}JM-*— - b T L -
Sum/Compare comp. ERPs g; e S n
P
Data statistics [ I TR ¥ . S BV Py P DS P ——
%g Y '"',L s ; ot} ) Scale
Time-frequency transfarms Er il ! iy
S —m—— e
el — A A T M IR T
-500 0 -10006,-500 0 A000-500 O -1000-5300 0 -1000-300 0 -1000

Chan.  Time Yalue

CANCEL Eventtypes| [we| M 7717 =0 350 ¢ pagosz -1467 | 12 j REJECT |

Note: Activity like this, not separated by ICA, should be removed
and ICA run again for better decomposition
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Channels

Components

RE}IE ™ AT T e i
FFPT U N o WY B TR - . - PR - i

AF7 e e Mwﬂﬁmmﬁw A A
REC2 s as hﬂmme"WﬁthMwmwmﬁw

L T R e e Ll T L T T rar g
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Plot ICA component properties

File

— #2:EEGI

Edit Tools Plot | Datasets  Help

Channel locations =

Channel data (scroll)

Channel spectra and maps
Filename: seg.
Channels per 1
Framez per ept
Epochs Channel ERPs
Events ERP map seties
Sampling rate
Epoch start (:
Epoch end (ze
fverage refers  COmponent spectra and maps

Channel properties
Channel ERF image

SumiCompare ERPs

Component activations (scroll)

Channel locat:  Component maps
ICA weight=s
Dataset size

Component properties
Component ERP image
Component ERPs

SumdCompare comp. ERPs

Data statistics

Time-frequency transforms

:: Component properties — po . [0 X

Component number to plot:

| 3 |

Cancel | Help | ok |

o

Co_inpm

Neuroscience

File Edit View Insert Tools Window Help

ComEdrientSwmap

Caomponent 3 activity (glona

: i | Mos
5100 _ L
— ¢ b . EI
g A i'
: o 0.9
) Aidfa
1.7 B Eo 18
_‘I? o
_'] |:| _I
Time (ms)
Activity power spectrum
— 0
M
=3
i1
5 -10
=
N
S
-20+ | | | I
0 10 20 30 a0 -
Frequency (Hz)
Cancel | ACCEPT| HELF | ok |

L
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Reviewing component properties

\

EEGLAE v4.43
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Component scalp maps/properties

Cancel | St nrenesids | $ee comp. st g vk | Help | QK |
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Component 4 properties

File

Edit  Wiew

Insert  Tools

Window  Help

Component 4 map

Component 4 activity (global offset 0.036)

T

2.3
1.3

E — : kg -
& 7 ot A
= 100 _ R
; 5 'bu:lil-u---..- : .- X I:I
& TR DI
E EI:I UL B ":'*-_-_‘“, gl b _-IIS
o G s Vs ¥
_I r ‘__-'"'"" b -‘I_Li_:-'_. i 3 _2I5
. g W
_‘I |:| .I
Time (ms)
Activily power spectrum
5
@
= 0
il
5 -5
=
= -10
=
Frequency (Hz)
Cance | o | ACCEPT| HELF | oK |

Julie Onton — Data Decomposition with ICA
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Component 9 properties
File Edit Wiew Insert Tools ‘Window  Help
Component 8 map  Component 9 activity (global offset 0.026)
o T P e R 1.4
15|:| u_-;_ P . ﬂﬂh .'._.:-
& e i o 0.7
= 100 gt
g Sy | el 0
_.G_.‘j A .':‘- '. '_:I_.....
5 UR= 07
m s
0.4 13
. -0.4
-1 Scroll compu:undent activities — eegplot()
. Figure Display Seftings Help |
ACTivily pow
l:] - 1 il 3 4 a a] 7 i 9 1n
i) | | | | | | | | |
=
— | | I I I I I | |
% 10k , | | | | | | ! | |
= I I I I I I I I I
| | I I I I I | |
& | | | | | | | | |
= -20r B P LA, bt g A ORI ot o Pl AR b Sl St
| |
I I I I I I I I I
0 10 20 ! | | | | | | | |
Frequer ! [ I I I I I [ !
| | I I I | '
Cancel | Vi | ACCER | | i ; i ; i | |
I I I I I I I I I
| I | I | |

| | | | |

| | | | | | | | | Scale

| | | | | | | | o5
| | | |

g -1gooo -10doo 10000 -10000  -10000 -10000  -1000 0 -1@000 -100040  -1000

Chan.  Time Yalue

1
EEGLAB Workshop CANCE Eventtypes] eel =i [ 7 | =0 550 5 ea0z243 07766 | 25 | o REJECT |




Component 12 properties

File Edit Wiew

Insert  Tools

Window  Help

Component 18 properties

File Edit View

Insert  Tools

Window  Help

Component 12 map  Componen

[ Ay
EOAL L,
i fe B4

{7

_I I:D }.I:I.ILI..'. .

100

=orted Trials

1 gntma e

i 12 activity (glowalofiset 0.003)

12
‘D.E

Component 18 map

Componest s activity (globarafiset -0.007)

1970 R Ry S ‘1-5
= (100 R RR
o . g X il o I:
o
o
£

Time (ms) Time (ms)
Activitypower spectrum Actiuity-power spectitim
-10 . -10

in) i)
= =
I - i
e 2 -15¢ [
= =
7 7
s 20 =

| ! | | -20t ! ' ! | |

0 10 20 30 40 o0 0 10 20 30 40 50
Frequency (Hz) Frequency (Hz)

Cancel | ACCEPT| HELP | ok | Cancel | Vs | ACCEPT| HELP | ok |




File

Edit  Wiew

Insert  Tools

Window  Help

File

Edit

WiEnw

Insert  Tools

Window  Help

|

Component 17 map  Compaoment 17 activity (global offs

140

;_:- f_- :-“

100 s = B i

=orted Trials
I

EI:I'--- o e _..__..:'-I__

Time (ms)
Activily power spectrum

.0
0
e
> -10
e
=
= -20
&
= 30 | |
0 10 20 30 40
Frequency (Hz)
Cancel | ACCEPT| HELP |

ot 0.027)

l

Component 25 map  Comporgnt 25 activity (global ofset 0.008)

-10

Magnitude [(dB)

160 \E
Ca i ki :
= S Ry
1 100 SR :
= e TR
o\ e L]
Z e
5 \al oo e | I |
£ . § — - ‘
04’ : b
_04—‘&"-1 ul _ﬂ_ﬁ
-1 o 1
Time (ms)

Activity power spectrum

0 10

Cancel |

RELE AN |

| |
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Frequency (Hz)

HELF |

40 o0
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File Edi View Insert Tooks Window

!

Component 12 mag

Time (ms)
Activity power spactrum

-10 S
g f\/
=
5 -15
& 20

0 10 20 30 40 Sty
Frequency (Hz)

Cancel b -_I ACCEPT| HELP O

hagnitud {d

File Edi View Insert Tools Wm.ov

Halp |

wonent 18 map  Component 18 acigy (giobal offset CJU

o

sorted Tri

Time (ms)
Activity power spactrum

20 I I I ]

File Eal View Insert Tooks Window ‘p

Component 17 mag,

150
@

Sorted Tri
]

-1 0 1
Time (ms)
Activity power spactrum

hEanituds (d
~
=3

N

pant=_____ P =)

Componant 17 activity (gobal offset 0027)

B R 1
LT N &

File Eal View nsert Tooks .. *ww Help

anent 25 map  Component 2:

150

sorted Trials
8

0
Time (ms)
Activity power spactrum

S amiiity (global offsed 03(5

Scroll component activities — s gplot()

Figu

re  Display Seftinos  Help

File Edit Tools Plot | Datasets He

— #2:EEGI

Channel locations
Channel data (scr
Channel spectra 3
Filename; eeg
Channels per
Frames per ept
Epochs
Events

Channel propertie
Channel ERP imag
Channel ERFs

ERP map series

Sampling rate g nicompare ERA

Epoch start (:
Epoch end (sed
Average refer
Charnel locat:
ICA weights

Dataset size !

Component actival
Camponent spectr
Component maps
Component prope
Component ERP i

Component ERPs

SumfCompare co
Diata statistics
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. 3
b d Reject components by map p_selectcomps() (dataset:

Component 15 map

-10

-15

-20

Magnitude (dB)

-25

Component 15 activity (glokal offset -0.058)
—— - 1 15

Sorted Trials

1 05 0 05 1 15
Time [ms)

Activity power spectrum

| |
20 30 40 a0
Freguency (Hz)

*

File

Edit View Insert Tools

Window  Help

Component 8 map

Component 8 activity (global offset 0.062)

150 [ .
e 0.7
= 100}
- 0
&
o] -0.7
A
-1.4
- )
-1 o 1
Time (ms)
Activity power spectrum
% -B
o -10
3
= -15
T -20
=
-Z2hE | | |
0 10 20 30 40 50
Frequency (Hz)
Cancel | g ACCEPT| HELP | ok |




Export ICA weights

EEGLAB v5.03

File | Edit Tools Plat
| lmport data

Datasets  Help |

_ Iitinuous
lmpart event info -
N | PR PR B 1l F =S| I
Expaort [ Data and ICA activity to text file
Load existing dataset Wieight matrix 1o text file
Sawe CUrrent dataset(s) Imverse weight matrix to text file
Save current dataset as Write Brain ¥is. exchange format file
Clear dataset(s) ==
0,000
Create stuchy - 537 696
Load existing study M
Sawve current studsy Tes
fasg
Save current studhy as
v 35.5
Clear stuchy
Memaory options
Sawve history -
it

= | File name for weight matrix — pop_expica()

Filter

| fhomerjulietworkshop0Bi %

Directorie  Files

B | EEG lab 2006 budgetxls

. EEGLAB workshop 2006 participants.xls
tnpfigs FE.set

Letts.set
Practicum_1_data_impaort_epoch_1.ppt

Practicum_3_ICA_Process.ppt
Practicum_4_hasic_scripting. ppt

L 1

Practicum_g_artifact_processing_erp_analysis.ppt

o e

‘ Save astype: *7 o

FZieclon

| fhomedjulistworkshop0E/Subjd wis

Cancel
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File

Importing ICA weights

Filter

. Select a text file

‘ fhomedjuliefwarkshop0Bs

Directorie  Files

B |EEG lab 2006 budgetsls

[

EEGLAR workshop 2006 participants.xls

8

EEGLAB v5.03 S tmpfigs | | |FB.set
Letts.set
Eclit  Tools Plot Datasets  Help | Practicum_1_data_import_epach_1.ppt
Practicum_Z_artifact_processing_erp_analysis.ppt
Dataset info Practicum_3_IC&_Process ppt
. i © | Practicum_4_hasic_scripting.ppt
Ewvent fields Inuous A N
Event walues
Files of type : *
. shopQEffaces_4.ser
About this dataset pO&/ -
. 33 Selection
Channel locations 133175
| IfhomefjuIieMurksthDE!SubH.Ms |
Select data 1

Edit dataset information - pop_editset() T :
pen Filter

Cancel

Dataset name | faces_4 continuous

Data sampling rate (Hz) | 20 Subject code |

Time paints per epoch (0->continuous) | 133175 Task condition |'

start time (sec) (only for data epochs) | 0 Session number |_

Mumbear of channals (0-=set from data) | 33 Subject group |_

Fef. channel indices or mode (see halp) | COMTon About this dataset Enter cormmants |

Channel location file or info From other dataset | | \ Browse |

Mote: The file format may be auto-detected from its file extension. S2e menu "Edit = Channel locations” for otner options.

ICA weights array or textfbinary file (if any) From other dataset | | Bronwse |

ICA sphere array or textfbinary file (if anyh: From other dataset | | Erowse |
Cancel | Healp | Ok |
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mported weights

Terminal - 0 X
File Edit View Terminal Tahs Help Figure 2 -
»> EEG [ | File Edit Yiew Insert Tools Deskiop Window Help
DzE2(kaa0e|E|0B|= 10
EREG =
gsetname: 'faces_4 continucus'
filename: 'faces_4.3et’ ! 2 g 2 g B
filepath: '/home/julie/workshopis/’
subject: '
group: '
condition: '
seggicn: []
commenta: [15x48 char]
nbchan: 33
trials: 1
pnts: 133175
grate: 250
xmin: O
xmax: 532.6960 17 18
times: [] 5
Adatas [13+x133175 ginglel
icaact: [33x133175 singlel] @ \
icawinv: [23x33 double] /
icasphere: [23x23 double]
icaweights: [23x33 double] 23 24
icachansind: [1x33 doukle]
chanloca: [1x23 struet]
urchanloca: []
chaninfo: [1xl struct]
ref: 'common'
event: [1x731 struct] -
urevent: [1x721 atruct]
eventdescription: {[1 [1}
epoch: []
epochdescription: {]
reject: [1lxl struct]
gtata: [1lxl atruct]
apecdata: []
specicaact: []
splinefile: ' |
icasplinefile: ''
dipfit: [1xl atruct]
history: [1x1633 char] #
gaved: 'no' 4
ete: [] faces, continuous
> [
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o

ICA decomposition and component analysis

Task 3
Plot component power
Plot component ERP & erpimages
Plot ERSP/Cross coherence
Exercise...

EEGLAB Workshop lll, Nov 15-18, 2006, Singapore: Julie Onton — Data Decomposition with ICA
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Plot component power

-

File Edit Tools

Plot | Datasets Help l=

Computational
Meuroscience
Epoch time range to analyze [min_ms max_ms]: [ 0532696
Frequency (Hz) to analyze: [ 10
Electrode number to analyze ([J=glec with masx power; O=whole scalph | 0
Parcent data to sample (1 to 100} | 20
Components to include in the analysis: | 1:33
Mumber of largest—contributing componants to map: | c
Else, map only these componant numbers: |
[Checked] Compute comp spectra; [Unchackad] (data-comp) spectra "4
Plotting frequency rangea ([min max] Hz): | 2 9L
Spectral and scalp map options (sea topoplot): | ‘electrades’, 'off'

Cancel |

File Edit “iew |nsert Tools Deskiop  Window Help

Channel locations

— #2:EEGI

Filename; eeg
Channels per
Framez per ept
Epochs

Events
Sampling rate

Channel data (scroll)
Channel spectra and maps
Channel properties
Channel ERF image
Channel ERFs

ERP map series
SumiCompare ERPs

Epoch start (:
Epoch end (ze
Average refere
Channel locat:
ICA weight=s

Dataset size !

Component activations (scroll)
Component spectra and maps
Component maps

Component properties
Component ERP image
Component ERPs
SumdCompare comp. ERPs

Data statistics

Time-frequency transforms

D2zE2| kK RANEe (08|03
10.0 Hz

c®Po0

19
4 - ™
c o o o

Power 10*log (p,Vz.szj
n
o

5 10 15 20
Frequency (Hz) |

~



Component ERPs

File

— #1:EEGI

Edit Taoals

Flat | Datasets Help
Channel locations

Filename: eeg
Channels per 4
Frames per ep
Epochs
Ewvents
Sampling rate

Channel data {scroll)
Channel spectra and maps
Channel properties
Channel ERF image
Channel ERPs

ERF map series
Sum/Compare ERPs

Epoch start (s
Epoch end [se
Average refer
Channel locat
ICA weights
Datazet size

Companent activations (scrall)
Caompanent spectra and maps
Caompanent maps

Component properies
Component ERP image
Companent ERPs

™ With component maps

Sum/Compare comp. ERPs

With comp. maps (compare)

Data statistics

In rectangular array

Time-frequency transforms

igure No. 5: Plot = Com

pone nt ERPs >

In rect.array <

Computational

Neuroscience

File Edit

Ingert  Tools

Window  Help

EEEILY YA e

o

oo~ OO0 N s 00 M3 —
E:

10

12

14 -

13 et ot b et

15 R Y e e e

4‘1.3&5 -

068
L

18 v

14 e e oy
2l e e
2] e e

e R e
:Zﬁl q:;ﬂi-ﬂ-~ﬂ+--wﬁmH:F~1;;;—-r-*ﬂh-4U*-r1p—

29

EEES -

:2;? e A et b A S

28 e

EZEH B

an-—t—

3l =

3z

R

-1000

Time [ms) 1936
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Definition: The data envelope

- Data (all channels) /.
7\

Foo 0 100 200 300 400 600 600 700 800 900
Time (ms)
10
Data Envelope
2 of (max min)
g,
oo o 00 200 300 400 600 600 700 800 900

Time (ms)
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Component contributions to the dataset ERP

L

Enter time range (in ms)to plot:

Enter time range {in ms)to rank componant contributions: I
Mumber of largest contributing components to plot (1-20% |
Else plot these componant numbers only (<211 0Ea 214,70 l
Compaonent numbers o remaove from data before plotting: [
|
|

Plot title:

Optional topoplot) and spectopol) argquments:

Cancel |

-100 1000
0 e00
&

ERP components of faces_4 epochs
‘elactrodes’ 'of f'

File

Edit

Wiewe |nsert  Tools Deskiop  Window  Helgp

File

— #1:EEGI

Edit Tools

Filename: eeq:
Channelz per
Frames per epc
Epochs

Events
Sampling rate

Plot [ Datasets Help

Channel lacations

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

ERF map series
SumsCompare ERPs

Epoch start f:
Epoch end (ze
Average refer:
Channel locat
ICA weights
Datazet size

Component activations (scroll)
Component spectra and maps
Component maps

Component properties
Component ERP image
Component ERPs

™ With component maps

Sum/Compare camp. ERPs

Data statistics

With comp. maps (compare)
In rectangular array

Time-fregquency transforms

EEGLAB Workshop Ill, Nov 15-18, 2006,

DEEE L|RQANP|E|0E| 0 O

L

Potential (uV)

—
(=]

wh

=]

e

-
=

Largest ERP components of faces_4 epochs




Component contribution to the dataset ERP

Comput .
---------------------- Neuroscience

Enter time ranga {in ms)to plot: _100 1000
Enter time range {in ms)to rank componant contributions: 0 GO0 :
Mumber of largest contributing components to plot (1-20% G Artifact

Else plot these componant numbers only (<211 0Ea 214,70
Compaonent numbers o remaove from data before plotting:

Components!

2.4 7.9 12, 17 18,25 I

|

|

|

|

|
Plot title: | ERP componants ot faces_4 epochs |
Optional topoplot) and spectopol) argquments: |

‘elactrodes’ 'of f'

Cancel | File Edit “iew Insert Tools Desktop Window Help

L DzE& L aam® v 0|0

Largest ERP components of faces_4 epochs

File Edit Tools

— #1:EEGI

Filename: eeq
Channels per 1|
Framez per ep
Epochz
Events
Sampling rate

Plat | Datasets Help

Channel locations

Channel data (scroll)
Channel spectra and maps

Channel properties

Channel ERP image

Channel ERPs 111 +

ERF map satias 111”””1”,11 _i
T

Sum/Compare ERPs

T

IE]
1

11

Epoch start
Epoch end (se
Average refer
Channel locat
ICA weight=
Dataset size

Component activations (scrall)
Companent spectra and maps
Companent maps

[ ]

Companent properties
Component ERP image

ClRGiEmEq SRS " With component maps

SumfCompare comp. ERPs

Data statistics

)

With comp. maps (compare)
In rectangular array

Potential (uV)
o

Time-frequency transforms

—
=
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Trial 1

Trial 2

Trial 3

Trial 4

ERP Image basics

: V.

?\ . /\”M S Vs
T Ty —

ﬁ 0\

Tam 1™ AVl DN NN

TNV VNS T

A IR

VA /\ P WP
W A e

' - time-on-task
__lllll[ll-l [-lmll

il B AN IAE 7 Emiam v
-100 4] 200 00

400 500
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ERP Image basics

Trial 1: (1ELRTURT IR L] T SR L (LT DR L
Teted 20 1 IR0V D REEE DTSR (e e mmmm
JHE I TR ey iy v e e
L0 DL I ML I L R RULLLLE (BN
(L BUEE BE T T LT L) e PRl RO B 0010 o Bl i Y
P RTIE TR T e apnnrein v
CHEEEETRUEE FERTE VT 7 T e i e e
e e e e e S e,
B2 R A0 O 0 A A e

No Smoothing

1315

Sorted Trials
o

Sorted Trials
g

131E

-263C

882.3 88213
—————————c— -th > — —P-N

-882.3 -882.3

L L 1 L 1 L 1 L 1 L
-1000 -500 0 ~ 500 1000 1500 -1000 -500 0 500 1000 1500
Time (ms) Time (ms)




ERP Images: smoothing across trials

EEGLAB Workshop Ill, Nov 15-18, 2006, Singapore: Julie Onton — Data Decomposition with ICA
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Component ERP Images

L Cancel |

r::u<|J

11

Figure title |

1 W Plot ERP
—1000 1996 W Flot colorbar

ERP limits |
Color limits (sea Help) |

|
|
| 10 W Flot scalp map
|
|

Sort/align trials by epo_h event values

Epoch-sorting field |
| latency

Sort trials by phase
Frequency (Hz | minH

Inter-trial coherenc
Frequency (Hz | minH

Other options
Plot spectrum (minH

Event type(s) | Evant time range Rescale Align

[ bpl bpd [ 0 2000 T no |

_|Don't sort by value
_|Don't plot values

amp. trials to ig

File  Edit

hzEa8 hRAQaO® |« 0B o3

YWiew Insert Tools Deskiop  Window Help

[<0.20)

Cancel |

Ok

3ol g

(9

Comp. 11
. 1.4

Jl- (dE) l,

anng

File Edit Tools Plot | Datasets Help

Channel locations

| y bats W07
| 250 HES - '

— #2:EEGI

Filename: eeg
Channelz per
Framez per ep
Epochs
Events
Sampling rate

Channel data (scraoll)
Channel spectra and maps
Channel properties
Channel ERF image
Channel ERFs

ERF map series
SumiCompare ERPs

Epoch start (:
Epoch end (=e
Average refer
Channel locat
ICA weights
Dataset size

Component activations (scrall)
Caompaonent spectra and maps
Component maps

Component properties
Component ERP image
Component ERPs
SumiCompare comp. ERPs

200+ .} ;

150 F

=orted Trials

100 PSS .

a0

>

Data statistics

Time-fraguency transfarms

1000 1500

200
Time [ms)

-300 o




)
File

Edit Taals

—#1: faces

Filenarme: ...
Channels pe
Frames per
Epochs

Ewants

sampling ra
Epoch start
Epoch end {
Awarage raf:
Channel lac
[CA weaights
Dataset size
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EEGLAB v5.03

Flat Datasets  Help

Channel locations

Channel data (scroll)
Channel spectra and maps
Channel properties
Channel EEP imange
Channel EEFs

ERP map series
sSumfCompare EEPs

Freguency (Hz)

Plot IC ERSP

Companent activations (scroll)
Component spectra and maps
Companent maps

Component properties
Component EREP image
Component ERPs
sumfCompare comp. ERPs

Data statistics

Time-frequency transforms

Awerage time-frequency

Mew Time-fred. transforms

Channel time-frecuency
Channel cross-coherence

Component time-frequency
Compaonent cross-coberence

) Figure 3 -0
File Edit “iew Insert Tools Desktop  Window  Help
DzEE | aaNe|E| 08|53
Compoprent 1 power and inter-trial phase coherence (faces | epochs) ERSF (dBE)
| a
|
1
|
I |:I
1
|
| —— N
1 =5
— = B
| | ==
n aln 1000
Time (ms) Tc
|
" 1
= I 0.4
—
2 |
= —
5 : - 0.2
=5 .
2k}
o R
e _;*— : i
1
| =
l l g5~
n a0 1O
Time (ms)
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Plot IC cross coherence

EEGLAB v5.03

File Ecit Tools [Plot| “'0 Datasets Help

Channel locations

Freq. (Hz)

sampling ra sSumfCompare EEPs

-
—#1: faces Channel data (scroll)
: Channel spectra and maps
PIGRETS oo Channel properties
Channels pe it
Frames per Channel EEP imange
Epochs Channel ERPs -
Evants ERF map series -

Eile  Edit  Wiew

Insert  Tools

Figure 6 - 0

Desktop  Window  Help

DEES|(K|RAN®|E|0E |53

Epoch start —
Epoch end ( Companent activations (scroll)

Ayarage ref:  Component spectra and maps
Channel lae  Compaonent maps

Dataset size

-
ICAweights  onnonent properties
Component EREP image
Component ERPs -
sumfCompare comp. ERPs
Data statistics -

Awerage time-frequency

Mew Time-fred. transforms

-

Component 5-8 Phase Coherence

Time (ms)

Time (ms)

Channel time-frecuency
Channel cross-coherence

Component time-frequency

Compaonent cross-coberence |
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Channel/IC statistics

Signal statistics — signalstat()

Eile  Edit

DzEE | h|aae|E|l@| 50

View Insert Tools Desktop  Window Help

Data Histogram and Fitted Mormal PDF QQ Plot (Data vs Standard MNormal)

500
400
300
EEGLAB v5.03 ]
File Edit Tools [Plat| “'0v Datasets Help 200

Channel locations - 100

—#2: faces Channel data {scroll)

Channel spectra and maps

USRI oo Channel properties 1
Channels pe et

Ordered Observations [rel. pi]

Frames per Channel EEP image : .
-10 -5 0 5 10 -4 -2 0 2 4
Epochs Channel ERPs - Component Activity Standard MNarmal Quantiles [Std.Dev ]

Events

sampling ra
Epoch start
Epoch end
Avarage rafs

ERF map series
SumfCompare EEPs

Component activations (scrolly
Component spectra and maps

Component 2

0.025-quantile: -3.14
Trimmed mean: 0.0945

0.975-quantile: 3.53

Channel oo Cnnqpnnentrnapg - Trimmed st.d.: 1.438 Distribution is right-skewed
|CA weights i Variance: 2.83
_ Camponent properties Range: 16.09 Distribution is super-Gaussian
Dataset size :
Component EREP image
Component ERPs -

SumfCampare camp. ERPs

L
[Bmastatisties U chamne satstics

Time-fregquency transforms ..-| Caormpanent statisticsl

Average time-frequency Ewent statistics

Mew Time-freq. transforms - |
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Exercise

Look at your component maps/activations
Find components that contribute most to:
« Data power spectrum at 6 Hz

e The ERP between 100 and 500 ms

-Remove noise components when plotting

Plot and study different ERP images for these

components

Plot ERSP and/or IC cross coherence for selected ICs
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