EEGLAB overview

« Collection of about 600 functions (70 000 lines of code)
« About 100 000 download over the past 10 years

« 6 500 users on the discussion list and 10 500 on the diffusion list

« NIH funding since 2003




Hanke & Helcencko, 2011, Frontier in Neuroinformatics
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Software popularity: Electrophysiology, MEG/EEG

EEGLAB [168]

BrainStorm [56].

LORETA/SLORETA [48]

MNE suite [31]

Elekta Neuromag [21]
Chronux [17)

OpenMEEG [16)

Brainvision Analyzer [55]

Neuroshare [9)
Openelectrophy (7]
BrainSuite' [6)
EMSE' [5])
MClust [4]

RTXI [3)
cedspike’ [2]
Relacs [2]
NeuroScope' (2]
Klusters' [2]
netstation' [2]
Trellis-neuro [1]
nutmeqg' [1]
erplab’ [1]
FMAToolbox' [1]

datanver' [1]
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EEGLAB standard processing pipeline
»

Single subject
Import binary data, events and channel location
Edit, Re-reference, Resample, High pass filter data
Reject artifacts in continuous data by visual inspection
Extract epochs from data & reject artifactual epochs
Visualize data measures
Perform ICA decomposition

— Perform source localization of components

— Analyze components contribution to ERP

— Analyze components contribution to spectrum

S o

Multi-subjects

1. Build study and STUDY design
2 Pre-compute measures

3. Cluster components

4 Analyze clusters

Advanced analysis using scripting and EEGLAB command line functions



The EEGLAB Matlab software

File Edit Tools Plot Study Datasets Help

O 0 O MATLAB R2012a
File Edit Debug Parallel Desktop Window
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4,

Study Datasets

1. Importing data

Import/load data

EEGLAB v13.x (dev)

Help |

@ ®
JI[W Edit Tools Plot
Import data

Import epoch info
Import event info
Export

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

Create study

Load existing study
Save current study
Save current study as
Clear study / Clear all

Memory and other options

History scripts

> Using EEGLAB functions and plugins » From ASCIl/float file or Matlab array

4
> Using the FILE-10 interface From Netstation binary simple file
> Using the BIOSIG interface From EGI Net Station .MFF file
Troubleshooting data formats... From Multiple seg. Netstation files
From Netstation Matlab files
(S22 From BCI2000 ASCII file
(continuous
/edit From Snapmaster .SMA file

e dataset)

N data" From Neuroscan .CNT file
ct From Neuroscan .EEG file

ct epochs"

Eomove From Biosemi BDF file (BIOSIG toolbox)
Bar From EDF/EDF+ /GDF files (BIOSIG toolbox)

From Biosemi BDF and EDF files (BDF plugin)
| 2

From a NeurOne file (.ses)

From BIOPAC MATLARB files

Manage EEGLAB extensions »

Quit

From Brain Vis. Rec. .vhdr file
From Brain Vis. Anal. Matlab file

From ERPSS .RAW or .RDF file
From EGI .MFF file



1. Importing data

Import events

[ NON ) EEGLAB v13.x (dev)
m Edit Tools Plot Study Datasets Help

Import data
Import epoch info

Export

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

Create study

Load existing study
Save current study
Save current study as
Clear study / Clear all

History scripts

Quit

>
Import event info >

Memory and other options

>

>

From Matlab array or ASCII file
From data channel

From Presentation .LOG file
From E-Prime ASCII (text) file
From Neuroscan .ev2 file

.

Manage EEGLAB extensions »



1. Importing data

Scrolling data

Data info

Scroll channel activities -- eegplot()

Help

Display Settings

(@)

Figure

Stack

EEGLAB v13.x (dev)

Study Datasets Help

Plot

Edit Tools

File

REJECT
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1. Importing channel location

Import channel location

( ] ( ] EEGLAB v13.x (dev)
FilemTools Plot Study Datasets Help

Dataset info

Event fields

Event values
About this dataset

Channel locations

Select data
Select data using events
Select epochs or events

Copy current dataset
Append datasets
Delete dataset(s) from memory
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| Edit events & mark bad channels
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2. Edit, Re-reference, Resample, High pass filter data

Edit/select data Preprocessing data

EEGLAB v13.x (dev) [ NON EEGLAB v13.x (dev)
Tools Plot Study Datasets Help File Edit Imu Plot Study Datasets Help
—4 Datasetinfo _#1:001] Change sampling rate :
Event fields Filter the data >
Event values Re-reference
Filenam
About this dataset cnanad Interpolate electrodes
Channel locations . Reject continuous data by eye
F rames
|
E‘ Select data LEENE Extract epochs
j Select data using events R Remove baseline
Select epochs or events Samplirg
J Epoch st Run ICA
n} Copy current dataset Epoch e Remove components
Append datasets Referenc . N
PP Automatic channel rejection
Delete dataset(s) from memory Channel . q .
1ca weig Automatic continuous rejection
{ Edit events & mark bad channels patasee] Automatic epoch rejection
Reject data epochs >
Reject data using ICA > (__
Remove artifacts using ACSTP

Clean continuous data using ASR
Locate dipoles using DIPFIT 2.x  »
LIMO EEG 2.0 >



3. Reject artifacts in continuous data by visual inspection

Reject portions of continuous data
| NON EEGLAB v13.x (dev) Fgure _Diply _Setings el -

File Edit Plot Study Datasets Help Iim':l

—#1-ConJ Change sampling rate |
Filter the data > SRELEE
Re-reference Fgnaet
Filename e
Interpolate electrodes
Channels = "
. Reject continuous data by eye
rames p
<«
EROShE Extract epochs e
e Remove baseline &
Sampling
Epoch st Run ICA =
Epoch e Remove components = ¢
e e W F K%
Referenc mm s
Automatic channel rejection VEE ¥
Channel . ‘ L. e e e A 5 Scale
1CA el Automatic continuous rejection L
eig 37
Automatic epoch rejection -
DEEAEIEE . P J 537 538 539 540
Reject data epochs >
. 5 = Chan. Time Value =
Reject data using ICA > r [cANCEL]  Event types| [<< [<] 53 Fp1 537.7658 -5.7501 37| =
Remove artifacts using ACSTP L Y )
Clean continuous data using ASR Bad portion of data

Locate dipoles using DIPFIT 2.x  »
LIMO EEG 2.0 >

Bad channel



4. Extract epochs from data & reject artifactual epochs

Preprocessing data

| NON | EEGLAB v13.x (dev)

File Edit Iﬁu Plot Study Datasets Help
" Conl Change sampling rate 1 [ NON ) Extract data epochs - pop_epoch()
Filter the data 4
ri1enema  Re-reference Time-locking event type(s) ([=all) square E)
crarnch Interpolate electrodes 2o fie e T . 12
. Reject continuous data by eye R
rames T Name for the new dataset Continuous EEG Data epochs
ERCCRS Extract epochs =
Events Remove baseline Out-of-bounds EEG limits if any [min max]
Sampling
Epoch st Run ICA - 8 : E :
Evoch en  Remove components . Help | _ Cancel | Ok |
Referenc ) . .
annel ) C ) )
e Automat!c contmuoys r.ejectlon
bataser] Automatic epoch rejection
Reject data epochs >
Reject data using ICA > b
' Remove artifacts using ACSTP r

Clean continuous data using ASR

Locate dipoles using DIPFIT 2.x  »

LIMO EEG 2.0 4
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4. Extract epochs from data & reject artifactual epochs

&

p R

File Edit Imu Plot Study Datasets Help

—#1: Cont

Filename
Channels
Frames p
Epochs
Events
Sampling
Epoch st
Epoch en
Referenc
Channel

ICA weig

Dataset

—

EEGLAB v13.x (dev)

Change sampling rate

Filter the data

Re-reference

Interpolate electrodes

Reject continuous data by eye

Extract epochs
Remove baseline

Run ICA
Remove components

Automatic channel rejection
Automatic continuous rejection
Automatic epoch rejection

Reject data using ICA

Remove artifacts using ACSTP

Clean continuous data using ASR

Locate dipoles using DIPFIT 2.x
LIMO EEG 2.0

>

>

>

>

|

Reject data epochs > Reject data (all methods)

Reject by inspection

Reject extreme values

Reject by linear trend/variance
Reject by probability

Reject by kurtosis

Reject by spectra

Export marks to ICA reject

Reject marked epochs

Different color = different rejection methods

Scroll activity — eegplot()

Figure Display Settings Help
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[ NON ) EEGLAB v13.x (dev)

File Edit Toolsm Study Datasets Help | 5_ Visualize data measures

N G ontintious Eé Channel locations »

Channel data (scroll)

Filename: ...sampl  Channel spectra and maps

Channels per frame Channel properties

Frames per epoch Channel ERP image I

Events ERP map series > In scalp/rect. array
Sampling rate (Hz  gum/Compare ERPs |
Epoch start (sec)

Epoch end (sec) Component activations (scroll)

Reference Component spectra and maps

Channel locations| Component maps >

ICA weights Component properties

Dataset size (Mb)| Component ERP image
Component ERPs >

ﬁ Sum/Compare comp. ERPs
Data statistics >
Time-frequency transforms > P I Ot E R P

[ ] o Figure 2: plottopo()
File Edit View Insert Tools Desktop Window Help
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5. Visualize data measures

Plot ERP
map series

| JON | EEGLAB v13.x (dev)
File Edit Tools Study Datasets Help
——#1: EEG Data epoc Channel locations >
Channel data (scroll)
Filename: .../eeq.  Channel spectra and maps

Channels per fram

Channel properties
Channel ERP image
Epochs Channel ERPs >

Frames per epoch

Events ERP map series L
Sampling rate (Hz Sum/Compare ERPs

Epoch start (sec) b
Component activations (scroll)
Component spectra and maps
Component maps >
Component properties
Component ERP image
Component ERPs 4
Sum/Compare comp. ERPs

Epoch end (sec)
Reference

Channel locations
ICA weights

Dataset size (Mb)

“E—

Data statistics >

Time-frequency transforms >

v Figure No. 2

File Edit View Inset Tools Window Help
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5. Visualize data measures

—C

Figure No. 2: spectopo() —l Tl

File Edit View Insert Tools Window Help

Plot data EEr Y Y AR
spectrum and 6.0 10.0 22.0 Hz
maps |

| NON | EEGLAB v13.x (dev)
File Edit Tools Bd[I® Study Datasets Help

——#1: EEG Data epoc Channel locations >

Channel data (scroll)

e Channel spectra and maps | 40

Channels per fram Channel properties

Frames per epoch Channel ERP image a

EBCSRS Channel ERPs > E

Events ERP map series > . 30

Sampling rate (Hz)  Sum/Compare ERPs o

Epoch start (sec) 3

Epoch end (sec) Component activations (scroll) &O

Reference Component spectra and maps .20

Channel locations| Component maps > 1)

ICA weights Component properties o

Dataset size (Mb)] Component ERP image
Component ERPs > 10 | | | | |
Sum/Compare comp. ERPs
Data statistics > 5 1 0 1 5 20 25

Frequency (Hz)

Time-frequency transforms >




5. Visualize data measures

EEGLAB v13.x (dev)

File Edit ToolsmStudy Datasets Help

Plot channel ERPimage

—#1: EEG Data epoc

Channel locations

Filename: .../eeq

Channels per fram

B ly  Channel ERP image

Epochs

Events

Sampling rate (Hz
Epoch start (sec)
Epoch end (sec)
Reference

Channel locations
ICA weights

Dataset size (Mb)

‘

Channel data (scroll)
Channel spectra and maps
Channel properties

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

Data statistics

Time-frequency transforms

>
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.EEGLAB standard processing pipeline

&

Single subject
1. Import binary data, events and channel location
2. Edit, Re-reference, Resample, High pass filter data
3. Reject artifacts in continuous data by visual inspection
4, Extract epochs from data & reject artifactual epochs
S. Visualize data measures
6. Perform ICA decomposition

— Perform source localization of components

— Analyze components contribution to ERP

— Analyze components contribution to spectrum
Multi-subjects
1. Build study
2. Pre-compute measures
3. Cluster components
4. Analyze clusters

Advanced analysis using scripting and EEGLAB command line functions
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6. Perform ICA decomposition

| NON ) EEGLAB v13.x (dev)
File Edit Plot Study Datasets Help
#1: EEG C_hange sampling rate B
Filter the data >
Re-reference
Filename
Interpolate electrodes
Channels 1 .
Reject continuous data by eye
Frames p
EESCHE Extract epochs
AEIE Remove baseline
Sampling

Epoch s
Epoch en
Referenc
Channel
ICA weig

Dataset

.

Remove components--__

Automatic chan\ﬁelxrejection i
Automatic continuous.rejection
Automatic epoch rejectib‘n\
Reject data epochs S

Reject data using ICA

Remove artifacts using ACSTP

ICA algorithm to use (click to select)

Commandline options (See help messages)

Channel type(s) or channel indices

Help

Run ICA decomposition -- pop_runica()

runica |
hinira
'extended’, 1
... types ...channels
Cancel Ok




(v Reject components by map - pop_selectcomps() (dataset: Continuous EEG Data epochs) i3]

*

(v Component3propertis - - O X
File Edit View Insert  Tools Window Help —‘
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Localizing components

Figure No. 2

File Edit View Insett Tools Window Help

IDsE&@ xA2/| 2R

41 dipoles:
Flot Al

Plot one

C1(7.55)

@ @ EEGLAB v13.x (dev) Keep|MNext
File Edit Plot Datasets Help
— #1:geg Change sampling rate |

Filter the data >

Re-reference Keep|Prev

Filename

Interpolate electrodes

Channels L A

Reject continuous data by eye
Frames p No controls
ERechE Extract epochs
ESRES Remove baseline 2
Sampling DISpIay'

Epoch st Run ICA
Epoch en Remove components

Refereng

Tight view
Automatic channel rejection
Automatic continuous rejection
Automatic epoch rejection

Reject data epochs >
Reject data using ICA >

Channel
ICA weig

Sagital view

Dataset

|

Coronal view

Top view

Remove artifacts using ACSTP

Clean continuous data using ASR

Locate dipoles using DIPFIT 2.x  » Head model and settings

Coarse fit (grid scan)
LIMO EEG 2.0 < Fine fit (iterative)
Autofit (coarse fit, fine fit & plot)

Plot component dipoles



(v Figure No. 4 -

File Edit View Insert Tools Window Help
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EEGLAB v13.x (dev)
File Edit Toolsm Study Datasets Help

File Edit

Figure No. 2

View Insert Tools Window Help

Component contribution to the ERP
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Filename: .../eeai  Channel spectra and maps T 0}
Channels per frami  Channel properties °
Frames per epoch | Channel ERP image g
EESCHS Channel ERPs 3 -10
ERSnes ERP map series >

Sum/Compare ERPs

TTTTY

|
|
T N T 7T |

S T

&

4

Component activations (scroll)
Component spectra and maps

500 1000 1500
Time (ms)

-500 0

Component maps >

Component properties
Component ERP image |
Component ERPs
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- Component contribution
& to the EEG spectrum

[ NON ) EEGLAB v13.x (dev)
File Edit ToolsmStudy Datasets Help

——#1: EEG Data epoc Channel locations

Channel data (scroll)
Filename: .../eeql  Channel spectra and maps
Channels per fram Channel properties

Frames per epoch Channel ERP image

EBSCSES Channel ERPs

LA ERP map series

Sampling rate (Hz)  Sum/Compare ERPs
Epoch start (sec)

Epoch end (sec) Component activations (scroll)
Reference Component spectra and maps
Channel locations Component maps

ICA weights Component properties

Dataset size (Mb), Component ERP image
Component ERPs

ﬁ Sum/Compare comp. ERPs

Data statistics

Time-frequency transforms
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Edit Tools

Component time-frequency

EEGLAB v13.x (dev)

o8 Study Datasets Help

—#1: EEG Data epoc¢

Filename: .../eeq.
Channels per fram
Frames per epoch
Epochs

Events

Sampling rate (Hz
Epoch start (sec)
Epoch end (sec)
Reference

Channel locations

ICA weights

Dataset size (Mb)
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Time-frequency transforms >

Channel locations

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

ERP map series
Sum/Compare ERPs

Component activations (scroll)
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‘EEGLAB standard processing pipeline

¢
Single subject
1. Import binary data, events and channel location
2. Edit, Re-reference, Resample, High pass filter data
3. Reject artifacts in continuous data by visual inspection
4, Extract epochs from data & reject artifactual epochs
5. Visualize data measures
6. Perform ICA decomposition
— Perform source localization of components
— Analyze components contribution to ERP
— Analyze components contribution to spectrum
Multi-subjects
1. Build study and STUDY design
2. Pre-compute measures
3. Cluster components
4. Analyze clusters

Advanced analysis using scripting and EEGLAB command line functions



EEGLAB v5.03

-Edit Taols  Plot

Import data
Import epoch) info
Impart event info
Export

Study Datasets

L T T §

Help

Load existing dataset

Save current dataset(sy
Sawe current dataset as
Clear dataset(s)

Load existing study
Sawve current studsy,
Save current stucly as
Clear studly

Using all loaded datasets
Browse for datasets

Memaory options

Save history

Quit
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1. Build a STUDY
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(NeNe EEGLAB v9.0.0.0b

File Edit Tools

UL Datasets Help |

— STUDY set:

Study task name
Kb of subjects

Kb of conditions
Nb of sessicns

Nb of groups

Epoch consistency
Channels per frame
Channel locations
Clusters

Status

Total size (Mb)

Edit study info
Select/Edit study design(s)

Study filename: ...s/dati Precompute channel measures

Plot channel measures

Precompute component measures

Measure Product clustering >
PCA clustering (original) >
Edit/plot clusters
“—
ves
1
Pre-clustered
8.2

:dit STUDY design

o o Edit STUDY design -- pop_studydesign()

Select STUDY design New | Rename  Delete

Design Matrix

Comparing conditions
Memorize-Ignore -- Load
Probe Only -- Load
Design 4
Ignore+Menorize vs Probe
My design

Resave STUDY

— Edit selected desian

Independent variables  New  Import| Edit | Delete

Subjects

Delete all pre-computed datafiles for this STUDY design

Web help Cancel

Ok




Components

Channels

OGS Datasets Help

2. Pre-compute measures

Edit study info
Select/Edit study design(s)

Precompute channel measures
Plot channel measures

) () O Select and compute component measures for later clustering -- pop_precomp()

Precompute component measures
Measure Product clustering >
PCA clustering (original) >
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Edit/plot clusters

> O - .
File Edit Tools Plot BJOLIA Datasets Help

Edit study info
Select/Edit study design(s)

Precompute channel measures
ot channel measures

Precompute component measures

Measure Product clustering >
PCA clustering (original) >
Edit/plot clusters

ParentCluster 1




Channel plotting
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Figure 3
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ile Edit Yiew |Insert Tools Desktop Window Help
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View and edit current channels -- pop_chanplot()

hannel to plot

All subjects

Plot ERPs
Plot spectra
Plot ERSPs

Plot ITCs

Plot channel properties
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3. Cluster components
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4. Analyze clusters
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EEGLAB standard processing pipeline
.
Single subject
Import binary data, events and channel location
Edit, Re-reference, Resample, High pass filter data
Reject artifacts in continuous data by visual inspection
Extract epochs from data & reject artifactual epochs
Visualize data measures
Perform ICA decomposition
— Perform source localization of components
— Analyze components contribution to ERP
— Analyze components contribution to spectrum

S o

Multi-subjects

1. Build study and design
2. Pre-compute measures
3. Cluster components

4. Analyze clusters

Advanced analysis using scripting and EEGLAB command line functions



EEG structure

Number of data points
per trial

Number of channels

EEG= setname:'Epoched from "ee114 continuous™
filename:'ee114squaresepochs.s
filepath:'thomefarnol f
pnts:384
nbchan:32
trials: 50 «+— .

xmin -1

xmax:1.9922 Sampling rate
data:[32>-<384x8M
icawinv:[32x32 double] Time limits

|

[
icasphere:[32x32 double]
icaweights: [32x32 double] Data
icaact;[32x384x80 double]
event:[1x157 SU'LJCt]}
epoch:[1x80 struct] ICA scalp maps
(1

A

chanlocs:[1x32 struct]
comments:[8x150 char] o
averef:'[?o' ICA activity
g8
eventdescription:{1x5 cell}
epochdescription:{}
Spe_cdata:[l]] Epoch/event
specicaact: . .
reject:[1x1 struct] information
stats:[1x1 struct]
splinefile:(]
ref'common’ .
Channel location

history:[7x138 char]
urevent:[ 1154 struct]
times:[1x384 double]



3 levels of functions

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(), ...



Command line tools

(“eegh” 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, ...)

« Custom processing...



EEGLAB Scripting

[ALLEEG EEG CURRENTSET ALLCOM] = eeglab;

pop_editoptions( 'option_storedisk',6 1);

subjects = {'S01' 'sS02' 'sS03' 's04' 's05' 's06' 's07' 's08' 's09' 's10' 'sSl1l1l' 'sl2'};
filepath = '/Users/arno/temp/STUDY'; % XXXXX Change path here XXXXX

if ~exist(filepath), error('You need to change the path to the STUDY'); end;

commands = {}; % initialize STUDY dataset list

% Loop through all of the subjects in the study to create the dataset
for loopnum = 1l:length(subjects) %for each subject
IgnoreFile = fullfile(filepath, subjects{loopnum}, 'Ignore.set');

MemorizeFile = fullfile(filepath, subjects{loopnum}, 'Memorize.set');
ProbeFile = fullfile(filepath, subjects{loopnum}, 'Probe.set');
commands = {commands{:}
{'index' 3*loopnum-2 'load' IgnoreFile 'subject' subjects{loopnum} 'condition' 'Ignore'}
{'index' 3*loopnum-1 'load' MemorizeFile 'subject' subjects{loopnum} 'condition' 'Memorize'}
{'index' 3*loopnum 'load' ProbeFile 'subject' subjects{loopnum} 'condition' 'Probe'}};
end;
% Uncomment the line below to select ICA components with less than 15% residual variance
% commands = {commands{:} {'dipselect', 0.15}};

[STUDY, ALLEEG] = std_editset(STUDY, ALLEEG, 'name', 'Sternberg', 'commands', commands,'updatedat',6 'on');
% Update workspace variables and redraw EEGLAB

CURRENTSTUDY = 1; EEG = ALLEEG; CURRENTSET = [l:length(EEG)];

[STUDY, ALLEEG] = std_checkset (STUDY, ALLEEG) ;

eeglab redraw

[STUDY ALLEEG] = std_precomp (STUDY, ALLEEG, {},'rmicacomps',6'on', 'interp', 'on',6 'recompute',6 'on',6'erp',6 'on');
STUDY = pop_erpparams (STUDY, 'topotime', [200 300] );
[STUDY erpdata] = std_erpplot(STUDY,ALLEEG,‘channels',{'LEYE' 'REYE' 'OZ' '0O2' 'FP1l' 'FPZ' 'FP2' 'AF7'

'AF3' 'AFZ' 'AF4' 'AF8' 'F9' 'F7' 'F5' 'F3' 'F1l' 'FZ' 'F2' 'F4' 'F6' 'F8' 'F10' 'FT9'

'FT7' 'FC5' 'FC3' 'FCl' 'FCZ' 'FC2' 'FC4' 'FC6' 'FT8' 'FT10' 'T7' 'C5' 'C3' 'Cl' 'CczZ'

'C2' 'C4' 'Ce' 'T8' 'TP9' 'TP7' 'CP5' 'CP3' 'CP1l' 'CPZ' 'CP2' 'CP4' 'CP6' 'TP8' 'TP10'

'P7' 'P5' 'P3' 'P1' 'PZ' 'P2' 'P4' 'P6' 'P8' 'PO9' 'PO7' 'PO3' 'POZ' 'PO4' 'PO8' 'POl1l0' 'Ol1'});

dlmwrite ('erpfile.txt',6 squeeze (erpdata{l}),'delimiter', '\t', 'precision',6 2);
dlmwrite ('erpfile.txt',6 squeeze (erpdata{2}),'-append', 'roffset', 1, 'delimiter', '\t', 'precision',6 2);
dlmwrite ('erpfile.txt',6 squeeze (erpdata{2}),'-append', 'roffset', 1, 'delimiter', '\t', 'precision',6 2);
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— Approach properties

BCILAB - C. Kothe
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NFT: Neuroelectromagnetic Forward Head Modeling Toolbox
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Pros/Cons of Matlab based open source

-
"+ Pros
— Easy to program, highly modular and extendable
— Not dependent on any platform (64-bit) and highly
optimized
— Large community of users (latest development in signal
processing research)
— Powerful scripting capabilities
 Cons

— Matlab required for which you have to pay
— Large memory requirements

— Matlab bugs, possible version differences, cross-
platform compatibility problems

— Poor graphical interface



EEGLAB articles
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Workshop Program (with corresponding PDFs)

Purple lettering = lecture

Monday, July 3rd

16:30 -- Train station shuttle bus pick up
17:00 -- Airport shuttle bus pick up

19:45 -- Dinner (included in registration)
20:45 — 21:30 -- Optional beginner Matlab course by Ramon Martinez

Tuesday, July 4th
7:00 - 8:30 Breakfast

Overview and ICA Theory/Practice
8:30 — 9:45 -- Mining event-related brain dynamics | (Scott Makeig)
9:45 — 10:15 -- EEGLAB overview (Arnaud Delorme)
-- Break--

10:30 — 11:30 -- ICA theory (Arnaud Delorme)

12:30-13:45 Lunch --

ICA and time-frequency

-- Break--
16:00 — 17:00 -- Time-frequency decompositions: Theory and practice (Tim Mullen)

19:45 -- Dinner



Wednesday. July 5th
7:30 - 8:30 Breakfast

Group analysis and ICA clustering in EEGLAB
8:30 - 9:00 -- Why cluster ICA components? (Scott Makeig)
9:00 - 9:30 -- Robust statistics and correction for multiple comparisons (Cyril Pernet)
9:30 - 10:30 -- Creating a STUDY and STUDY design (Arnaud Delorme)
-- Break--

10:45 - 11:45 -- Plotting and computing statistics in channels and components in STUDY (Arnaud Delorme)
11:45 - 12:45 -- Group analysis using EEGLAB studies: Methods to cluster ICA components (Arnaud Delorme)

12:45-13:45 Lunch --
13:45-18:00-- Hiking excursion
19:45 -- Dinner

Thursday. July 6th
7:30 - 8:30 Breakfast

Source Localization
8:30 — 9:30 -- Forward and inverse models - the Dipfit tools (Robert Oostenveld)
9:30 — 10:00 -- Using the Dipfit plugin of EEGLAB (Arnaud Delorme)

-- Break--

General Linear Modeling

12:30-13:45 Lunch --

Source information flow

13:45 — 14:30 -- Source information flow and Granger-Causal modeling tools (Tim Mullen)

-- Break--

19:45 -- Dinner



Friday, July 7th
7:30-8:30 -- Breakfast

8:30 — 9:30 -- Mining event-related brain dynamics Il (Scott Makeig)

-- Break--

12:15 -- Lunch

13:00 -- Airport/train station shuttle bus leaves Bois Perche
14:30+ -- Airport/train station shuttle bus arrives in Toulouse



