EEGLAB Data Structures

EEG - root ‘dataset’ structure
.data - the dataset data (2-D, 3-D matrix)
.chanlocs - channel locations substructure
.event - data events substructure
.epoch - data epochs substructure
ALLEEG - vector of loaded EEG datasets
CURRENTSET - index in ALLEEG of current EEG dataset
STUDY - root ‘studyset’ structure
.Cluster - component clustering substructure
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EEG structure

Number of data points

EEG= setname:'Epoched from "ee114 continuous" .
filename:'ee114squaresepochs set per trial
filepath: Y\homefarn Number of channels
pnts:384/
nbchan:32
trials: 50 <« .
srate: 128 Number of trials

xmin -1 .
xmax:1.9922 Sampling rate
data:[32x384x80 double]
icawiny:[32x32 double] . e
icasphere:[32x32 double] \ Time limits

icaweights[32x32 double] Data
icaact;[32x384x80 double]

event:[1x157 struct]
epoch:[1x80 struct] ICA Scalp maps
chanlocs:[1x32 struct]
comments:[8x150 char]

averef:;:rro' |CA activity
8
eventdescription:{1x5 cell}
epochdescription:{}
specdata[] Epoch/event
specicaact]
reject:[1x1 struct] . .
stats:[1x(1 struct] information
splinefile:(]
ref.'common’

history:[7x138 char] Channel location
urevent:[1x154 struct]
times:[1x384 double]

|



o 3 levels of functions

-

T

Administrative functions: handle EEG and ALLEEG structures

eeglab(), eeg_checkset(), pop_delset(), ...

Pop functions: interactive functions using EEG structure

pop_erpimage(), pop_topoplot(), pop_envtopo(), ...

Signal processing functions: perform signal processing

erpimage(), topoplot(), envtopo(), ...
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Command line tools

(Menus write both dataset and global history)

« Automated processing on groups of subjects
(possibly on several processors).

* Richer options for plotting and processing
functions (time-frequency decompositions, ...)

« Selecting data/epoch based on event context

« Custom processing...



Using EEGLAB history for basic scripting

EEG.history = useful information

Task 1
Create simple script using 'eegh'’

Task 2
Eye-blink correction
Create a new EEG field

Exercise...



Task 1: Retrieve dataset history

/s : \
S N |
Center for-

Computational
Neuroscience

Retrieve information about the
processing history of a data set:

EEGLAB v5.03
Filey Ecit Tools Plot Study Datasets Help |
| Import data - L >> EEG. history
Import epoch info P set
Import event info .
* “ &d an existing dataset:

Export ~ data" {new)

Load existing dataset isting dataset” (old) ‘ EEGLAB v5.03

S t dataset . File Edit Tools Plot Siudy Datasets Help

Save Furren da asel(s) h info" (data epochs) else

awve current dataset as N :
tinfo" (continuous data)  u1. .
Clear dataset(s) " (add/edit dataset info) #1: faces_4 continuous
Create stud " (save dataset) _ .
: .‘v’ “ | Select data Filename: ...uliefworkshopO&/faces_4.set

TR A SRy > Reject continuous Channels per frame 33

Sawe current stucly > Extract epochs” Frames per epoch 133175

Save current stucly as TE°IS I)é,:\“emove Epochs 1

Clear study rRun Events 731

. Sampling rate (Hz) 250
__Memory options Epoch start (sec) 0.000

Save history P Epoch end (sec) 532.696

Quit Average reference No
Channel locations Yes
|CA weights Yes
Dataset size (Mb) 35.4
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EEG.history

. >> EEG.history

ans
EEG
EEG
EEG
EEG

= pop _loadbv ('.../data/rawdata/', 'faces 4.vhdr');
.setname='faces 4 continuous';

= eeg_checkset( EEG ) ;

.chanlocs=pop chanedit (EEG.chanlocs, 'load', [], ...

'load',{ '.../wsporto/data/chan locs.elp', 'filetype',..

'besa (elp) '}, 'eval', ...

'chantmp = pop chancenter( chantmp, [],[]);')~

EEG
EEG

= pop_saveset( EEG, 'faces 4.set', '.../workshop/');
= pop multifit(EEG, [1:33] , 'settings',{},'threshold'’

40, 'plotopt',{ 'normlen', 'on', 'image', 'fullmri'});

pop_topoplot (EEG,0, [1:12] , 'faces 4 continuous’',...

[3 4] ,0, 'electrodes', 'off', 'masksurf', 'on');

% no history for manual DIPFIT dipole localization

EEG = pop_saveset( EEG, 'faces 4.set'’, '.../workshop/') ;

J ° ° o



| Using EEGLAB history for basic scripting
-

EEG.history - useful information

Task 1

Create simple script using 'eegh'’
Task 2

Eye-blink correction

Create a new EEG field
Exercise...

EEGLAB Workshop V, Nov. 8-10, 2007, San Diego: Stefan Debener — Basic EEGLAB scripting



Task 1: plot an ERP image...

/, T b
S N |
Center for-

Cb‘;nnal

Neuroscience

) EEGLAB v5.03 =

File Edit Tools Plot Stucy Datasets Help

Change sampling rate

—#1: Filter the data -
: Re-reference
Filena Reject continuous data by eye B
Chant ) EEGLAB v5.03 [
Frame Extract epochs
Epoch Rermove baseline File Edit Tools Plot Siudy Datasets Help |
Event: Reject data epochs
Samp - —#2: faces_4 epochs
Run ICA
Epock
Epoch RIS E TS Filename: none
Avera Reject data using ICA - Channels per frame 33
Chant  |gcate dipoles using BESA - Frarmes per epoch 250
:;:;‘:: Locate dipoles using DIPFIT 1.x% - EPOChS ?gg
‘ : . vants
Locate dipol DIPFIT 2. .
o e. iotes using i Sampling rate (Hz) 250
Laplacian - Epoch start (sec) -0.200
FMRIB Tools - Epoch end (sec) 0.796
Grand average datasets - Average refergnce No
Locate dipoles using LORETA - Channgl [ogatcHs lies
) ICA weights Yes
PCA plugin - Dataset size (Mb) 24.5
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£, i Swartz '\
Center for
1 Compu(ational
Neuroscience
EEGLAB v5.03

File Ecit Tools [FlGt -/ Datasets Help
Channel locations

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

Channel ERP image — pop_erpimage()

M Plot scalp map
M Plot ERP
W Plot colorbar

10
1
-200 800

poch-sorting field| Event type(s) | /ent time range ascale aulfe _|Don't sort by value
| ~no | = _|Don'tplot values

0

aci Uen: ) { Z ma qnif. leve 0,20 mplitude limits 3 = LS _"mageamps

. $f 4 &4 |
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Task 1: Resulting figure

/. N\ \\
7
Centerfor

Computtﬂonal
Neuroscienc:

Figure 3: erpimage() - 0O X
File Edit ¥iew |Insert Tools Desktop Window Help
ST EINEEREINEIE =
O
Jal ': — R e 25.7
e — s e
300 F ;= i e S
' - e =
A . - - TR e S s 12.€
2ol % - :_}, S— -
< 9B ’
150 F 2 o _T: ey
: ’— —_— ;.: - — 4
100 | ‘ -+ Py e - 7 |
; e = ' A e
s0r 5 P
B : ; == =8 f =
1 = I e o1 1 = e -25.
18.1
- v
-18.1
L 1 1 1 1 1 1 1 1 ]
-200  -100 0 100 200 300 400 500 600 700 aoo
Time {ms)
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Script task 1 using ‘eegh’

Write a script to do this:

>> eegh

EEGLAB Workshop V, Nov. 8-10, 2007, San Diego: Stefan Debener — Basic EEGLAB scripting
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Script task 1 using ‘eegh’

>> eegh

[ALLEEG EEG CURRENTSET ALLCOM] = eeglab;

EEG = pop loadset('filename',6 'faces 4.set',6 'filepath', ...
'...\data\');
[ALLEEG EEG CURRENTSET] = pop_newset(ALLEEG, EEG, 0);

EEG = pop epoch( EEG, ({ 'face' 'object' '}, [-0.2 0.8],...

'newname', 'faces 4 epochs', 'epochinfo', 'yes');
[ALLEEG EEG CURRENTSET] = pop newset (ALLEEG, EEG, 1);
EEG = pop_ rmbase( EEG, [-200 01);

[ALLEEG EEG] = eeg store (ALLEEG, EEG, CURRENTSET) ;

figure; pop erpimage (EEG,1, [21],[],'e21',10,1,{},[]1,...
'','yerplabel', '\muV', 'topo’, ...
{ [21] EEG.chanlocs EEG.chaninfo } ,'erp' ,'cbar');

EEGLAB Workshop V, Nov. 8-10, 2007, San Diego: Stefan Debener — Basic EEGLAB scripting
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Using EEGLAB history for basic scripting

EEG.history - useful information

Task 1

Create simple script using 'eegh’
Task 2

Eye-blink correction

Create a new EEG field
Exercise...

EEGLAB Workshop V, Nov. 8-10, 2007, San Diego: Stefan Debener — Basic EEGLAB scripting
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Eye blink correction

- = = e
Identify eye-blink T TR -
I I I I
. I I I I
|
) EEGLAB v4.512 k =[] x| | (AL |
File Edit Tools |Plot Datasets Help a| P “’W j W
#1 Channel locations » I I I
— ' i5)
. (I"IO ' Channel data {scroll) / | | | |
_ Channel spectra and maps : I |
Filename: . Channel properties et / ]
Channels f _ | | | |
Channel ERP image |
Frames pe 5
Epochs Channel ERPﬁ » I | | |
Events ERP map series 4 A VY iV IV PP WY WO DY VY SN N U
0 250 500 0 250 500 0 250 500 0 250 500 0 250 500

Samplingr  Sum/Compare ERPs )
Epoch star - component activations (scroll) /
Epoch end Component spectra and maps

1 5 3
Average re X
Channel I -2"MPonent maps |
ICA weight: Component properties
Dataset siz  Component ERP image
Component ERPs » \

Sum/Compare comp. ERPs

Data statistics »
Time-frequency transforms  »
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Eye blink correction

AR

oy

OK ’ ! Swartz ¥
\ / Center for
/ Computational
g ‘ Neuroscience
EEGLAB v6.0b

File Edit BGEGEEN Plot 00 Datasets Help

Change sampling rate
Filter the data
Re-reference
Reject continuous data by eye

Extract epaochs
Remove baseline

Run ICA

Automatic epoch rejection
Reject data epachs »
Reject data using ICA »
Locate dipoles using BESA

Lacate dipoles using DIPFIT 2.x%

Laplacian »

FMRIB Tools »
Grand awverage datasets »

Remove components from data — pop_subcomp()
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Eye blink correction

Centel

, Confirmation Computational
) Sy § — . Neuroscience
o é"e Eg giwhl"“;:‘ @f“{jl; Please confirm. Are you sure you want to remove these components?
= E
Cancel | Plot ERPs | Plot single trials | Accept |
10 1|
T o “v,\\;l/\‘\w/ S et 18 o - WM
18 A8
2-4 'V’\JM a2 19-4 A\/"m e
18 ELl
3-He= V"AH/\W ™ 20 -1 e Apg\ PPV VLV AW XN
18 18
4 . M/\V/\\\\W AN i pnd 21 - [\P’\WMAM
18 ~ 18
R N M = e o p 221 . Vf\_f”’\w b NN\
19 N 18
b = NT Sy s 23 r\v V/‘-"\W AL Lo
18 18
7 MW D 24 R, I
18 v L1y VY
Bl VUM 25y _—
18 A8
g NW/\ 26-1 -
18 A8
10-4 ~""V"V/E\W N 27-4 —
18 8Ll
11-4 - m/\vlﬁ\ A AL\, fsiiin 28-Y A P,
- _‘“‘\/ U W gl \/V A4
12-. e, AN 7= AEAFRIN o P A 29-. A AL oA\ Lot L\ e,
UPs—7 v W 7 1; haet V APy LV vy
18
13 ., I"\V,\Vmw PPN Bt 30 -t Avf\vf—-’\"u BPLVAVNSN A aw
18 18
14 SN N e 31 AVAV/“‘\ Y. VNS
18 A8
15-1 SN 32-y Awm o
18 o 181
+1E'U ——=rg R 33-4
81 -0t . . . .
17- ,A//V\\\’\N :]IEIDUUD -500 o Timseﬂ(ﬂms) 1000 1500 1996
12310 s . . .
-1000 -500 0 500 1000 1500
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Eye blink correction

TN
Confirmation _ Center

Computational

Figure Display Settings _Helg Please confirm. Are you sure you want to remove these components?

NEI‘[OSC‘Q"CE
Cancel | Plot ERPs | I Plot single trials I Accept |
: . 4|1 . | . . 4|2 . | . . 4|a . | . . 4[4 . | . . 415 .

P | . | & | | '
z: \ a2 - WWWMWWWWWM
4yJWMWWWWW‘L | !

ZWMMWWWW
7 b e g Prosrat SN ﬁ’{“"”""" W’MWMWMWWWW
B e PVt e i o ol “‘MM&\WM MMWMWMNM o SIS PO

29 M“WMWWWWWWM}W MWNWWWWWWJMW
Scale
ATt At O ot A ot e AN iyl AN P pocr s N o ]

& | | I |
31 | | WWWMWWWWW 100
- \./ ‘
&® | " i W, : e Iy I
L | 1 | Il 1 | 1 ! | | 1 ! | | | | Il | | | L 1 |
-500 0 500 1000 -1000 -500 0 500 1000 -1000 -500 0 500 1000 -1000 -500 0 500 1000 -1000 -500 0 500 1000 -1000
j ) Confirmation
Please confirm. Are you sure you want to remove these components?
CLOSE 5 .
e - Cancel | Plot ERPs | Plot single trials | Accept |
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Eye blink correction

| | | |
-40
-200 -100 0 100 200 300 400 500 600 700
Time [ms]
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Task 2: Eye blink correction

(\
S p= g
Center for-

Compmxﬂonal
Neuroscience

) Scroll channel activities -- eegplot() — o] x|
Figure Display Settings Help ¥

e01 WWWWWWWNWMMMWWWWW
e02 WWWW’WWMMWMWWWMWW
e03 WWMWMWWW%WWWMMWWMW
e04 MWMMWWWWMWWWMWWMWW‘MWW
e05 WWWWMWWMWVWWWVMMW
e e T T R e e
e07 WWWWMWWWWWWWMWWMW
e08 WWNWMWWNWWWWWMM}MM
e09 WWWWWWWWWWWWWMW
e10 WMWWMWWMWMWWWMWWWWWW
ell %MWWWWMWWWWWWWWWWW
e12 WWWMMWWMWMMWWWMWMWW
13 WWMWMMWW«MWWWW
L e L e A e R T e T T A
els MMMMWWMMMWWMWW
16 P amn AN ARy WAoot S 0T i SN pr e O g B A N e A PPN P NN i
el? MWWM'WWMWWWWWWWWW
£18 Pl AN A Ao AR ANl NN S TN N AN At P e PN PN AN A N g0
el9 WWWWWMMWWWVWW%WWWW
820 PV o M PUA NS g, ANt o U WA AR o N e APMAA AN, o N NSNS o NN i PN A N oy eI A p NN
e21 WN\WWMMWWW/MMWWWV’WWM
222 WNWWVWWWWWWMMMMWWWW
e23 WWWW"WWWWWWWWWWMW
24 PPy B ondmern s A i, N o M A A e YA i Attt bt iAot s M e A ARA ot AT AN At 7o

e25
e26
e27 MmN A A A N p N BN e p PPN
e28
e29 WM/\WMWWWMWW\WM'WWWWMW
€30 Scale
831 WWMWWMWWWMMWWWWWWMW
e32 0
e33 WA o A A Ao o A e
Il L Il Il Il 1 1 I
267 268 269 270 271 272 273 274 275

Chan. Time Walue

+
CANCEL Event types | <= | < || 267 = | = | el0 2751298 -3.3828 I 80 —I REJECT
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Task 2: Script an addition to EEG structure

« EEG structure can be extended to include
new fields
* store information for future access

* Task:
» write a semi-automatic script to save eye
blink IC index as 'EEG.blink’

EEGLAB Workshop V, Nov. 8-10, 2007, San Diego: Stefan Debener — Basic EEGLAB scripting
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Create initial script from 'eegh’

>> eeglab

% using GUI:

% load dataset,

% plot component maps in 2D

% save current dataset as... (force a resave)

>> eegh

% open Matlab editor:
>> edit

% copy & paste eegh results into a new
% file and save it as faces2.m
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Task 2: Modify faces2.m

% faces2.m

infile = 'faces 3.set'; % define input .set file
datpath = 'C: ...\workshop\data\'; % input directory

% start eeglab
[ALLEEG EEG CURRENTSET ALLCOM] = eeglab;

% load data set
EEG = pop loadset(infile, datpath);
[ALLEEG EEG CURRENTSET] = eeg store (ALLEEG, EEG);

% plot IC maps
pop topoplot(EEG,0, [l:size(EEG.data,l)],infile,...
[6 6] ,0,'electrodes', 'off', 'masksurf', 'on');

>
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Task 2: Scripting ICA eye blink correction
-

—

% faces?2.m (cont'd)

% Enter eye blink indices manually
EEG.blink = input(' "),

% save info in current data set
EEG = pop saveset (EEG, infile, datpath);
[ALLEEG EEG] = eeg_store (ALLEEG, EEG, CURRENTSET) ;

% update EEGLAB gui
eeglab redraw;
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Using EEGLAB history for basic scripting

EEG.history - useful information

Task 1
Create simple script using 'eegh’

Task 2
Eye-blink correction
Create a new EEG field

Exercise...

EEGLAB Workshop V, Nov. 8-10, 2007, San Diego: Stefan Debener — Basic EEGLAB scripting
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Exercise

Script it yourself!

 Novice
Script using eegh:
load a dataset, epoch on 'face' and 'object’, plot erpimage for

any channel or component, copy eegh results to a script file and
run your script!

* Intermediate

Script a semi-automatic script to add an EEG.blink field into the
EEG structure.

** All scripts for exercises can be found in .../
EEGLAB WORKSHOP/scripts/practicum_4.m

(ALL "DATPATH" VARIABLES MUST BE CHANGED TO POINT
TO THE DATA ON YOUR COMPUTERY!)
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Exercise: NOVICE

>> eeglab

% repeat all steps of task 1:

% load dataset,
% epoch on 'face' and 'object'
% plot erpimage for any channel

>> eegh

% open Matlab editor:
>> edit

% copy & paste eegh results into a new
% file and save it (../facesl.m)

>> clear

>> close all For reference: example script
>> facesl _ _

>> eeglab redraw saved as: '...\scripts\practicum_4.m'
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Exercise: INTERMEDIATE

% faces2.m

infile = 'faces 3.set'; For reference: example script

inpath = '...\data\'; saved as: '...\scripts\practicum_4.m’

% start eeglab

[ALLEEG EEG CURRENTSET ALLCOM] = eeglab;
% load data set

EEG = pop loadset(infile, inpath);

[ALLEEG EEG CURRENTSET] = eeg store (ALLEEG, EEG);
% plot IC maps

pop topoplot(EEG,0, [l:size(EEG.data,l)],infile,...

[6 6] ,0,'electrodes'’', 'off', 'masksurf', 'on');

% Enter eye blink indices manually

EEG.blink = input('
% save info in current data set

EEG = pop saveset(EEG, infile, inpath);

[ALLEEG EEG] = eeg store (ALLEEG, EEG, CURRENTSET);
eeglab redraw;
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