Basic Scripting in EEGLAB
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Command line tools

i e (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...



Memory options

<

<<

Import event info

Export

Load existing dataset
Save current dataset(s)
Save current dataset as

Clear dataset(s)

Create study

Load existing study

Change memory options
to allow more than one dataset in memory

Save current study

Save current study as

Clear study

Memory and other options

Save history

Quit




Create a script from ‘eegh’ output

Start by loading a continuous dataset

Edit Tools Plot Study Datasets Help
Import data ' e
Import epoch info

B EEGLAB v7.27.18b

File Edit Tools Plot Study Datasets Help

»
Import event info ’ .
Export »

Load existing dataset

Save current dataset(s)
Save current dataset as
Clear dataset(s) = .
Create study P toc |
Load existing study

Save current study

Save current study as

Clear study

Memory and other options

History scripts »
Quit
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Create a script from

Change sampling rate
Filter the data
Re-reference

Interpolate electrodes

Reject continuous data by eye

N0 Extract epochs

Remove baseline

Run ICA

Remove 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 »

‘eegh’ output

Epoch on Memorize
letters

BCDFGHJKL!

Sternberg: Memorize letters

_ Cancel | Ok |



Create a script from ‘eegh’ output

B e£GLAB v7.27.18b S .
A . BT Plot an IC ERP image

Channel locations

Channel data (scroll)
Channel spectra and maps »mponen

Channel properties

Channel ERP image
Channel ERPs »
ERP map series »
Sum/Compare ERPs

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

Component properties

Component ERP image

Component ERPs
Sum/Compare comp. ERPs

Data statistics

Time-frequency transforms
Cluster datasetICs




Create a script from ‘eegh’ output
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Retrieve commands from eegh

Write a script to do this:

>> eegh



Retrieve commands from eegh

>> eegh
[ALLEEG EEG CURRENTSET ALLCOM] = eeglab;

EEG = pop loadset( ' 'filename', 'stern 125Hz.set');

[ALLEEG EEG CURRENTSET] = eeg store(ALLEEG, EEG, 0);

EEG = pop epoch( EEG, {'B' 'c" 'D' ... }, [-0.2 0.6], 'newname',
'Memorize epochs', 'epochinfo', 'yes');

[ALLEEG EEG CURRENTSET] = eeg store(ALLEEG, EEG, 1);

EEG = pop rmbase( EEG, [-200 0]);

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

figure; pop erpimage(EEG,0, [3],[], Comp. 3',10,1,{},

[1,' "', 'yerplabel', , 'erp', 'on', 'cbar', 'on', 'topo',
{mean (EEG.icawinv(:,[3]),2) EEG.chanlocs EEG.chaninfo });



Create a Matlab script
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Create a Matlab script

Copy and paste from Matlab window:
& esior- uniivess == =i

File Edit Text Go Cell Tools Debug Desktop Window Help 'N|?l X
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[ALLEEG EEG CURRENTSET ALLCOM] = eeglab:; 4
EEG = pop_loadset( 'filename', 'stern.set', 'filepath', 'C:\\Users''julie'’ Docum

EEG = pop_epoch( EEG, { 'B' 'C' 'D' 'F' 'G' 'H' 'J' ‘'K' 'L' 'M' 'N'
[ALLEEG EEG CURRENTSET] = pop_newset (ALLEEG, EEG, 1, 'gui', 'off'):

EEG = pop_rmbase( EEG, [-200 0]):

[ALLEEG EEG] = eeg_store (ALLEEG, EEG, CURRENTSET):

figure; pop_erpimage (EEG,0, [3],([],'Comp. 3',10,1,{},[1,'"' , 'yerplabel',K'',6 'er|—

W 2 M s W M =

Save as ‘ploterpimage.m°

In MATLAB folder

3
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Run your new script
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o New to MATLAB? Watch this Video, see Demos, or read Getting Started. X
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Exercise page 1

>> eeglab

% load dataset stern 125.set

% epoch on 'memorize letter' B, C, etc...

% plot erpimage for component 3
>> eegh

% open Matlab editor

>> edit

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

>> clear

>> close all

>> ploterpimage
>> eeglab redraw



Using EEGLAB history for basic
scripting

Task 2
Adapt your script with variables



Matlab basics -- Briefly

Variable = word with an assigned value (type 'whos')

Examples:
% vector of numbers:
mynumbers = [1, 2, 3, 5:10];
(Square brackets: concatenate anything within)
% access vector elements:
>> mynumbers (2)
ans =
2
% cell array of strings:
mylabels = {'stimulus', 'response'};
% access cell array elements:
>> mylabels{2}
ans =
response



Parameterize a script

>> eegh
[ALLEEG EEG CURRENTSET ALLCOM] = eeglab;

EEG = pop loadset('filename', 'stern.set',6 'filepath’,...
"..\EEGLAB_Workshop\Data\"') ;

[ALLEEG EEG CURRENTSET] = pop newset (ALLEEG, EEG, 0);

EEG = pop epoch( EEG, {'B' 'C' 'D'" ...}, [-0.2 0.6],...

'newname', ‘Memorize 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,0, [3],[],'Comp. 3',10,1,{},[],...
''",'yerplabel', '', 'erp', 'on', 'cbar', ‘on’,'topo',...
{mean (EEG.icawinv(:,[3]),2) EEG.chanlocs EEG.chaninfo });



Parameterize a script

% Variables--------——=—=———————————————————

dataset = ‘stern.set’;

datpath = ‘C:\MATLAB\...\EEGLAB Workshop\Data\’;

epochletts = {'B' 'C' 'D' 'E' 'F' 'G' 'H' 'I' 'J' 'K' 'L' 'M'
datsetname = ‘Memorize epochs’;

comp = [3];

[ALLEEG EEG CURRENTSET ALLCOM] = eeglab;
EEG = pop loadset('filename', dataset,'filepath', datpath) ;
[ALLEEG EEG CURRENTSET] = pop_newset(ALLEEG, EEG, 0);

EEG = pop epoch( EEG, epochletts , [-0.2 0.6],...
'newname', datsetname, '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,0, [comp],[],[‘Comp.’,int2str(comp)],..

10,1,{},[1,'', 'yerplabel','‘, 'erp','on','cbar', ‘on’, 'topo’,..
{mean (EEG.icawinv (:, [comp ]),2) ,EEG.chanlocs EEG.chaninfo})



Exercice page 2

5) Parametrize the script and execute it



Using EEGLAB history for basic
scripting

Task 3
Create a Matlab function



Write a Matlab function

Matlab functions:

1. Take arguments
2. Can return variables

3. Do not draw variables from the global workspace
Need all variables called internally or passed as arguments



Example function

% Variables—-—-———————————— e~

dataset = ‘stern.set’;

datapath = °‘.\EEGLAB Workshop\Data\’;
epochletts = {'B' 'C' 'D' ..};
datsetname = ‘Memorize epochs’ ;

comp = [3];

ploterpfunc (dataset, datapath, epochletts, datsetname,
comp) ;



Example function

1 it - unitecs N ==
o
File Edit Text Go Cell Tools Debug Desktop Window Help N | 2 X
|Mﬁ‘f“ ‘. .@G...Il.i.‘Stack Base v| ([0 ~|[l
:*%r.%|-1o +\f11 !%%%%\0
al function ploterpfunc (dataset,datapath,epochletts, datsetname, comp) ; L
- —
3
1 [ALLEEG EEG CURRENTSET ALLCOM] = esglab; -
5 EEG = pop_loadset('filenams', dataset,'filepath', datpath):; —
8 [ALLEEG EEG CURRENTSET] = pop_ newset (ALLEEG, EEG, 0); —
7 EEG = pop_epoch( EEG, epochletts , [-0.2 0.&],...
8 'newnams', datsetname, 'epochinfo', 'yes');
9 [ALLEEG EEG CURRENTSET] = pop_newset (ALLEEG, EEG, 1);
10 EEG = pop_rmbase( EEG, [-200 0]1):
alal [ALLEEG EEG] = eeg store (ALLEEG, EEG, CURRENTSET):
12 figure; pop_erpimage (EEG,0, [comp],[],['Comp.',int2str (comp)],... —
%3 10,1,{(},01,'"',"'yerplabel', '', 'erp', 'on', 'char', 'on',
14 'topo', {mean (EEG. icawinv(:, [comp]),2),EEG.chanlocs EEG.chaninfo }):; —
15
18
Save as Ln 14 Col 5 OVR .:
‘ploterpfunc.m’

In MATLAB folder




Run your function in Matlab

N )
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File Edit Debug Parallel Desktop Window Help
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. Shortcuts (2] Howto Add [2] What's New

C:\Users\julie\Documents\MATLAB v [3 @

o New to MATLAB? Watch this Video, see Demos, or read Getting Started.

X
I ,~
>> dataset = 'stern.set';
>> datpath = 'C:' " Users' ' julie’ ' Documents’ ' Workshops'' Australia''Data''';
>> epochletts = { 'B! o+ 'D! 'F! 'G! "H' bJ? 'K! 'L! 'M! "I
IPI IQI IRI ISI ITI IVI IUI IUMI IXI IYI IZI };
>> datsetname = 'Memorize epochs';
>> comp = [3]; (|

>> ploterpfunc (dataset,datapath,epochletts, datsetname, comp) ;

I‘ Stal't|




Using EEGLAB history for basic
scripting

Task 4
Exercise...



Exercice page 2

6) Write a function instead of a script and call it from the
Matlab command line



EEGLAB Data Structures

1. 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
2. ALLEEG - vector of loaded EEG datasets
3. CURRENTSET - index in ALLEEG of current EEG dataset

ALLEEG(CURRENTSET) = EEG

In practice

[ALLEEG EEG CURRENTSET] = pop_newset(ALLEEG, EEG, x)
or [ALLEEG EEG CURRENTSET] = eeg_store(ALLEEG, EEG, x)



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

CURRENTSTUDY -0 or 1 based on wether a STUDY is being processed
STUDY - root ‘studyset’ structure
.Cluster - component clustering substructure

If CURRENTSTUDY is 1 process STUDY
If CURRENTSTUDY is O process datasets



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

CURRENTSTUDY -0 or 1 based on wether a STUDY is being processed

STUDY - root ‘studyset’ structure
.Cluster - component clustering substructure



EEG structure

Number of data points
per trial

EEG= sethame:'Epoched from "ee114 continuous"
filename:'ee114squaresepochs,

filepath:'fhomefarn 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:'[r]10' |ICA activity
18
eventdescription:{1x5 cell}
epochdescription:{}
specdata:H Epoch/event
specicaact: . -
reject:[1x1 struct] information
stats:[1x1 struct]
splinefile:[]
ref'common’

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

|



EEG =

The EEG
structure can
be extended to
include new

fields

store
information for
future access

icaweights: [32x32 double]

chanlocs:[1x32 struct]
comments:[8x150 char]

eventdescription:{1x5 cell}
epochdescription:{}

specicaact(]

EEG structure

setname:'Epoched from "ee114 continuous™
filename:'ee114squaresepochs.

filepath:'thomefarn
pnts:384/
nbchan:32

trials:80 «—
srate: 128
xmin -1

xmax:1.9922
data:[32x384x8M
icawinv:[32x32 double]
icasphere:[32x32 double]

|

icaact;[32x384x80 double]
event:[1157 5truct]}
epoch:[1x80 struct]

/

averef'no’

(]

specdata:(]

reject:[1x1 struct]
stats:[ 131 struct]
splinefile:(]
ref'common'’
history:[7x138 char]
urevent:[ 1154 struct]
times:[1x384 double]

7



EEG.data =

Continuous data

2.1 38 49 51 48 39

-1.3 -24 -05 -03 14 25 ..

52 47 33 12 07 13




Data epochs

(2.1 38 49 51 48 39

EEG.data =|-13 -24 -05 -03 14 25
50 47 33 12 07 13

(2.1 38 49 51 48 39
-13 -24 -05 -03 14 25
52 47 33 12 07 13

(2.1 38 49 51 48 39
-1.3 -24 -05 -03 14 25
52 47 33 12 07 13




eeg checkset function

EEG = eeg_checkset(EEG); % check EEG structure consistency
EEG = eeg_checkset(EEG, ‘eventconsistency’); % check event consistency
EEG = eeg_checkset(EEG, ‘loaddata’); % load data if necessary

Equivalent for studies
eeglab

CURRENTSTUDY = 1; EEG = ALLEEG; CURRENTSET = [1:length(EEG)];
[STUDY, ALLEEG] = std_checkset(STUDY, ALLEEG);

eeglab redraw



Exercise

. Load stern_125.set

. Plot channel 1

. Plot channel 1 with correct time axis (EEG.times)

. Extract data epochs from the graphic interface on
letters A, B, C...

. Plot the ERP for all channels

. Use EEG.times to correct time axis



