The EEGLAB software

« Collection of over 300 functions (50000 lines of code)
* About 50000 download over the past 6 years

 About 3500 users on the discussion list and 6500 on the
diffusion list
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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)

— Large community of users (latest development in
signal processing research)

— Cannot imagine more powerful scripting capabilities

 Cons
— Matlab required
— Large memory requirements

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



" Spatial visual attention task (STUDY)
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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

o0k wh =

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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The EEGLAB Matlab software

EEGLAB Shell - Konsole

Session Edit View Bookmarks Settings Help
A EERET

/home/arno> matlab -nodesktop

<MATLARGB> File Edit Tools Plot Help
Copyright 1984-2002 The MathWorH
Version 6.5.0.180913a Releasgq
Jun 18 2002

Using Toolbox Path Cache. Type "help toolbox_p4

To get started, type one of these: helpwin, helj
For product information, visit www.mathworks.con]

>> eeglabl]

EEGLAB Workshop, Indiana University, Arnaud Delorme



1. Importing data

Import/load data

Import events

File | Edit Tools Plot Datasets Help

Import data I

Import epoch info
Import event info
Export

From ASClliffloat file or Matlab array

From Biosemi .BDF file
From European Data Format .EDF file

File | Edit Tools Plot Datasets Help

Import data.
Import epoch info

lepochs

Import event info [

Load existing dataset

Save current dataset
Save datasets
Clear dataset(s)

From EGI .RAW file
From Segmented EGI .RAW files

From Matlab array or ASCII file I

Export

Load existing dataset

From BCIZ000 ASCII file

From Snapmaster .SMA file

Maximize memory

Save histary

From Neurascan .CNT file
From Neuroscan .EEG file

From data channel
From Presentation .LOG file

Quit

. ILH weignts )

Dataset size (Mb)

From ERPSS RAW or .RDF file

From Brain ¥is. Anal. Matlab file

From CTF folder (MEG)

From ANT .CNT file
From ANT .AVR file

Save current dataset 75
Save datasets 75
Clear dataset(s) e
— =1,000
Maximize memary 1,992
Save history No
Quit Ves
—ICH WeIgnts Yes
Dataset size (Mb) 14,9




1. Importing data

Data info Scrolling data

* Scroll channel activities — eegplot()
EEGLAB v4.0 ; : " Figure Display Seftings Help
File Edit Tools Plot Datasets Help DTU Sidekick i [ oot 2 ;
2 mmw m
o 3E Mot L o]
___#1: Continuous EEG Data ;W%% e
R WA L]
] [T A e ok
EWWMWWMW
Filename: eeglab_data,set e WWWWWWWM
Channels per frame 32 i WWWWM
P S A
Frames per epoch 30504 19 WWWW%
15 \/\/\/\N\r\,mm\/_. MWWWM
EPOChS 1 16 WMWMWVMWM
17 T i e W WWMM‘”M’VW\[\/\/\MMWM
Events 154 18 WWWMMWWWW A
AR AT A NN
Sampling rate (Hz) 128 i WWMWWW‘
L WWWWWM Ve, |
Epoch start (sec) 0,000 ! WW%MWWMM
=l AR GREaA S Y om0 L 0 el A
Epoch end (sec) 238,305 T NCAA A oAU v SRR ATV
Average reference Mo % WWWW”‘%
Z 27 WWWMWM
Channel locations Ho = AN SRR S U e ey
L MWMW/‘\/\M»—WW cale
ICA weights No @ mwmmwmmwm 2
Dataset size (Mb) 7.9 32 WWWMMWWM T
0 1 2 3 4 5
J Chan. Time Value -
~ CANCELI Event typesl BEE =l 0 B B 9 -048591 158913 80 o REJECT I




1. Importing channel location

Import channel location

File Edit | Tools Plot Datasets Help
| Datasetinfo
Event fields
Event values
About this dataset

|

! .

| Channel locations 204
|

|

h

ns

s_ica,set

Select data 75
Select epochsfevents |79
Copy current dataset Lz
-1,000
| Append datasets 1,992
| Delete dataset(s) Mo
Channel locations Yes
ICA weights Yes
Dataset size (Mb) 14,9

«E24
<E23
< G3 «G1
« H214 H18 H22e H20
«H19HIEH1§H12« HEL;D
. « HI#H1a g4 H19HUp 1z~ .
. A1g AS raa « HSHg :; i HI0q 510117 D24 Nes
< A2 ““7‘ Aﬁq sHs Ha « HZ 1D3D %‘1%2% D2
- Bt <83, ,+B5D2 /01
{ AZ‘JAZ“‘ m?ﬁéﬁ £0 oh 810108 101020
2
. ASE‘Z%Z%VB‘;F? B2 B138.285 015)21
i B1 1 1
- Aanzt e 258162431382%2'7:51 1520
s Fepsbipelin PiRd 23#3
s Aaf?‘#zzF $823e Bans Elﬁ}:g F1&
«G 3 4F5 «F7 FaE2
«@Fes2r F4 T 5 F; ;ﬁ F1E3
) (;2224 . GtEe 2§13 amesﬁTa <E5
«G25_ «FST 23ra2
+G21 |, cod €3 cqe C5 2 CR Ca" % E4
.Gz7 eC12C13%'dcrgCl6
«C17 .18

«E19
« D32

<Gz Lan
« E27

« E22
«D31 «E18

«GI0 <GB «G3

D30

«E17 «E21

«G11




2. Edit, Re-reference, Resample, High pass filter data
.

Edit/select data Preprocessing data

File Edit | Tools Plot Datasets Help File Edit Tools | Plot Datasets Help
Dataset info Change sampling rate
i hs 7 H B S
Event fields Filter the data
Event values ; Re-reference
'] about this dataset [l oot Filena | goiect continuous data
| g 32 Channe
|| Channel locations 204 Frames Exiract epochs
| | Select data 75 Epochs  Remove haseline
I} Select epochs/events | |75 Events Reject data epochs
" Copy current dataset | 20 Sanpli™ o icA
| -1,000 Epoch
| Append datasets 1,992 Epoch  hemove components
| Delete datasetis) No fverag  Reject data using ICA
Channel locations Yes Channe  Locate dipoles using DIPFIT .-
ICA weights Yes ICA weights Yes
Dataset size (Mb) 14.9 Dataset size (Mb) 14,9




3. Reject artifacts in continuous data by visual inspection

>

Data info

Reject portions of continuous data

*  Scroll channel activities — eegplot()

Figure Display Settings Help

File Edit Tools | Plot Datasets Help

-1 |

Change sampling rate

Filter the data
Re-reference
Filena . .
o] I Reject continuous datal
Frames Extract epochs
Epochs Remove baseline
Events  Reject data epochs
Sanpli™"piin icA
Epoch
Epoch Remove components
fiverag Reject data using ICA
Channe  Locate dipoles using DIPFIT .-
ICA weights Yes
Dataset size (MHb) 14,9

?@

s sl

CANCELI Event typesl el =

0

Chan.

BB .

Time Value

| —I
3 80 REJECT
048591 158913 .

Scale
80




4. Extract epochs from data & reject artifactual epochs

L]

Preprocessing data

File Edit Tools | Plot Datasets Help
Change sampling rate
¥
Filter the data
; Re-reference
Filens Reject continuous data
Channe
Franes LExtract epochs il |
Epochs Remove baseline
Events  Reject data epochs
Samp]1 RPN
Epoch
Epoch Remove componentsf
Averag Reject data using IC&
Channe  Locate dipoles usingdDIPFIT .-
ICA weights b 5
Dataset size (Mb) 13.9
Extract data epochs - pop_epoch() .
Time-locking event typeds) {[=all) square Wﬂw ; ,ﬁb
Epoch limits [start, end] in seconds F12)] mm
PSP I et o RO G
Cancel Help Ok “"*”“”""“‘: o~
oot
1‘; Py P Wl | —— N o e ]
18 R s W S |
23 Ervary RIS i b
22 WMMWMWWWM*. e
23 MWWW
AN i A o T e N, Lo e 4
P e A Rt e o
gz WWWMW
EEGLAB Wor 53 WEEEE;%EE LAy %
b




4. Extract epochs from data & reject artifactual epochs

>

File Edit

_ #2:1

Filena
Channe
Frames
Epochs
Events
Sampl i
Epoch
Epoch
Averag
Channe
ICA we
Datase

Tools | Plot Datasets Help

Change sampling rate
Filter the data
Re-reference

Reject continuous data

ut chann...

Extract epochs
Remove haseline
Reject data epochs

Different color = different rejection methods

Run IC&
Remove components
Reject data using ICA

Locate dipoles using BESA .
Locate dipoles using DIPFIT .-

Laplacian

Reject data (all methods) |

Cluster component
Filter the data (lIR)

Reject by inspection
Reject extreme values
Reject flat line data
Reject by probabhility
Reject by kurtosis
Reject by spectra

* Scroll activity — eegplot()

Figure Display Seftings Help

Export marks to ICA reject

Reject marked epochs

oS oiE 21042522508 }'éi‘z}‘i?}ﬁ?{%{ »

e

-
%
s
.

666,667 1333.33

CANCEL|  Eventtypes | <o ¢

=4
)
)

g

B66.667 133333 0

UPDATE MARKS |




5. Visualize data measures

File Edit Tools

— #1:EEGI

Plot
Channel locations

Datasets Help

Filename: eeg
Channels per 1
Frames per ep
Epochs
Events
Sampling rate

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

-

ERP map series
Sum/Compare ERPs

Epoch start (s
Epoch end (sec
Average refert
Channel locat:
ICA weights

Dataset size !

Component activations (scroll)
Component spectra and maps
Component maps

Component properties
Component ERP image
Component ERPs
Sum/Compare comp. ERPs

With scalp maps
1 In scalp arras

In rect. array

Data statistics

Time-frequency transfarms

Plot ERP

[ Figure No. 4: plottopo()

CEX

File Edit View Insert Tools Window Help

[DzE& YA /| 200
"ee114 continuous” epochs

G1

EQGZ P

| Figure No. 5

]

x|

File Edit View Insert Tools

Window Help

lDsE&@ A2/ [[Be
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i

&

Bl Ml
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-1000

-500

0
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Time (ms)




5. Visualize data measures

# Figure No. 2

File Edit View Insert Tools Window Help

IDzd& hA 2/ |25

0 ms

300 ms 400 ms 500 ms
Plot ERP o
o) 10
L] 0
map Series 1o
-20
"ee114 continuous" epochs ERP
File Edit Tools Plot| Datasets Help |
Channel locations
- I
— #1:EEGI Channel data (scrall)
Channel spectra and maps B
Filenane: eeg! ) J £
Charnels perdi Channel properties File Edit View Inset Tools Window Help
Channel ERP image =, =
Frames per ept 4 DzEa | \A}l/|}§)£-)-.,._.=|
Epochs Channel ERPs
Events ERP map series I In 2-D Oms 100 ms 200 ms
Sanpling rate g scompare ERPS T
Epoch start (: 2 — In 3-D sk » .. » .,
Epoch end (se COMPONent activations (scrall i . ... ., %. " =
fverage refers Component spectra and maps .’“ . .'“ 3 - ,' 5
Channel locat:  Component maps 1
: A gl A W g
]I]l:ﬂ ueights Component properties » P 3 i
i 1 ] ~ \ 4 \" "’
atasebisize Component ERP image \tj’; ‘57 7 =
Component ERPs
Sum/Compare comp. ERPs
Data statistics 300 ms 400 ms 500 ms
Time-frequency transforms . . 20
» o ; » "’«
- . * - - 10
5 * !' ! " . "
* » bl » b/ O » o
T L —
g - . & » -10
-4 1 e [ ey
7 e e o

EEGLAB Workshop, Nov 8-10, San Dig
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5. Visualize data measures

Figure No. 2: spectopo()
File Edit View Insert Tools Window Help

Plot data EETERY Y 2R e
spectrum and 6.0 10.0 22.0 Hz
maps

File Edit Tools Plot | Datasets Help

Channel locations I

. I
— #2:EEGI Channel data {scroll)
- | Channel spectra and maps ||
ilename: eeg. .
Channels per 1 Cliiiel prope.rtles 40
Frames per epc  Channel ERP image
Epochs Channel ERPs m“
Events ERP map series o0
Sanpling rate  g/compare ERPS
Epoch start (s £ — th 30
Epach end| (ses Component activations (scroll) 3
fiverage refers Component spectra and maps FS
Channel locat: Component maps o
ICA weights  component properties . 20
Dataset size ! . T
Component ERP image b
oc

Component ERPs
Sum/Compare comp. ERPs

-
o
|

Data statistics

Time-frequency transforms

5 10 15 20 25
Frequency (Hz)

EEGLAB Workshop, Nov 8-10, San Diego: Arnaud Delorme



5. Visualize data measures

Plot channel ERPimage

File Edit Tools

— #2:EEGI

Plot | Datasets Help
Channel locations

Filename; eeg.
Channels per 1
Frames per ept
Epochs
Events
Sampling rate

Channel data (scroll)

Channel spectra and maps

Channel properties
IChanneI ERP image I

Channel ERPs

ERP map seties

Sum/Compare ERPs

Epoch start (s
Epoch end (se
Average refere
Channel locat:
ICA weights

Dataset size !

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

Single-trial ERPs at Cz

T aw y 30
50 F 1 1
20
100} o
F110
150} 8
0
200} A
250} 2 g
.
300 .
3
350+ B §i E
24
3
?4 ‘ Median RT ‘ )
-100 100 300 500 700 900

Time (msec)



JEEGLAB standard processing pipeline

&

D

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

2 A e

Multi-subjects

1. Build study

2 Pre-compute measures
3. Cluster components

4 Analyze clusters

Advanced analysis using scripting and EEGLAB command line functions



6. Perform ICA decomposition

File Edit Tools | Plot Datasets Help
Change sampling rate

—#2:1 Filter the data
_ Re-reference
A Reject continuous data
Channe
Frames Extract epochs

Epochs Remove haseline
Events  Reject data epochs
Sampli FRuniCA | TTee__

Epoch - X
Epach ! Remove companen{s ~~~~~~~

fverag | Reject data using ICA\\\\,.J N

ICA weights es S~s
Datasetssize (Mb) 14.9 ~1-

1 ~

1
I
1
I
1
1
1
1

Channe | Locate dipoles using DIPFIT -]~~~

Commandline options (See algorithm help messages)

Cancel

ICA algorithm to use [ runica | binica | jader | sohi | acsohiro |

Help

runica

Ok




: joect components by map - pop_selectcomps() (dataset: Continuous EEG Data epochs)
| 2|

+ L
‘. .
* Component 3 properties

File Edit View Insert Tools Window Help |

Component 3 map Component 3 activity (alobal offset 0.010%

Sorted Trials

Time {ms)
Activity power spectrum

o)

220 )

e,

=

€ =201

&

=

40t | | | l |
s 0 10 20 30 40 50
Cancel | Sl thaely Frequenoy (HZ) _I

£ e —F
Cancel | e | HELP | ok |




Localizing components

File Edit

—#:1

Filena
Channe
Frames
Epochs
Events
Sampli
Epoch

Epoch

Averag
Channe

Tools | Plot Datasets Help

Change sampling rate
Filter the data
Re-reference

Reject continuous data

Extract epochs
Remove baseline
Reject data epochs

Run ICA

Remove components

Reject data using ICA

Locate dipoles using DIPFIT |

File Edit

View Insert Tools

Window Help

41 dipoles:
Flot &ll

Plot one

C1(7.55)

Keep|Mext

Prey

Autofit components

ICA weights Yes
Dataset size (Mb) 15.9

Head model and settings
Coarse fit (grid scan)

Fine fit (iterative)

Plot component dipoles

Keep|Prey
No controls |

Display:

Tlgt view
Sagital view

Coronal view

Top view

Y arr-s




f’--“ Figure No. 4

File Edit View Insert Tools

Window Help

DEE& NAA/ | 2RD

1(7.5%)

B (4.3%)

2(7.5%)

3(0.53%)

ap82

4(36%)

5(0.99%)

001

-0.01




Component contribution to the ERP

File Edit View Insert Tools Window Help

Figure No. 2 - O X

DEH& NAA/ | 2P0

File Edit Tools Plot | Datasets Help

Channel locations
. [
— #1:EEGI Channel data (scroll)

Channel spectra and maps
Eried o | Channel prupe‘mes
Frames per ept Channel ERP image
Epochs Channel ERPs
Events ERP map seties

Sanpling rate g micompare ERPS
Epoch start (s
Epoch end (se
fverage refere  Component spectra and maps
Channel locat: Component maps

ICA weights
Dataset size !

Filename: eeg!

Component activations (scroll)

Component properties
Component ERP image
Component ERPs
Sum/Compare comp. ERPs
Data statistics

" [ 'With component maps |
With comp. maps (compare)
In rectangular array

Time-frequency transforms |

Potential (uV)

20! :

-100 -500 0 500 1000 1500
Time (ms)




Component contribution

to the EEG spectrum

Figure No. 2: spectopo() - O X

File Edit View Insert Tools Window Help

DEEH& NAA/ | 2LD

File Edit Tools Plot | Datasets Help

Channel locations

10.0 Hz

10

— #2:EEGI

Filename: eeg.
Channels per 1
Frames per ept
Epochs
Events
Sampling rate

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

ERP map seties
Sum/Compare ERPs

Epoch start (:
Epoch end (se

Channel locat:
ICA weights
Dataset size !

Component activations (scroll)

fAverage refer¢ |Component spectra and maps |

Component maps
Component properties
Component ERP image
Component ERPs
Sum/Compare comp. ERPs

Data statistics

Time-frequency transforms

Rel. Power (dB)
- - N W n
o o . o o o o

5 10 15 20 25
Frequency (Hz)

EEGLAB Workshop, Nov 8-10, San Diego: Arnaud Delorme



Component time-frequency

File Edit Tools

— #1:EEGI

Plot | Datasets

Help
Channel locations

Filename: eeg
Channels per 1
Frames per ep
Epochs
Events
Sampling rate

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

ERP map seties
Sum/Compare ERPs

Epoch start (s
Epoch end (sec
Average refert
Channel locat:
ICA weights

Dataset size !

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 [~

Channel time-frequency

Channel cross-coherence

| Component time-frequency |

Component cross-coherence

e Figure No. 3 - 0OX
File Edit View Inset Tools Window Help
DEE& NA A/ | 2P0
component 10 power and inter trial phase coherence (Epoched from "ee114 confinuous" dataset) ERSFP (dB)

Frequency {Hz)

Frequency {Hz)

. b
5 ] : ~
10 1 I
15 E ] ‘
20 . | e
25 - I
30 I | | |
0 20 W
dB
- 1 1 ) I
=200 0 200 400 600 800
Time {ms)
% B ™
5 E . -
10 : »
| |
15 - I .
ot Y - I
J |
25 "I
30 + | 1 | |
01 03
ERP I 1 1 | 1 1
-200 0 200 400 600 800
Time {ms)

'5
=2

2

04

02

E
I
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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

2 o

Multi-subjects

1. Build study

2. Pre-compute measures
3. Cluster components

4. Analyze clusters

Advanced analysis using scripting and EEGLAB command line functions



EEGLAB v5.03 - X

-Edit Tools Plot Study Datasets  Help 1 B II T DY
Import data . u I a

Import epoch info
Import event info
Export

LT T T 1

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

Using alll loaded datasets
Load existing studly Browse for datasets
Save current studsy’
Sawe current stucly as
Clear studsy

Bl Choose datasetto add to STUDY — pop_study() X

Memory options

Sawe histony
Quit

Create a new STUDY set —#0p_study()

ARZERRNEnn

- R | S s - S—

EEGLAB Workshop, Indiana University, Arnaud Delorme



Components

Channels

)
File

—STUDY set: Al

2. Pre-compute measures

EEGLAB v6.0b - X

Tools

SOGYN Datasets  Help Y

Edit study info

Study filename:
Study task name
Nb of subjects
Nb of conditions
Nb of sessions
Nb of groups

Precompute channel measures
Plot channel measures

Precompute component measures

Build preclustering array
Cluster components
Edit/plot clusters

File

Tools

—STUDY set: &

U | Study Datasets Help

Epoch consistency yes
Channels per frame 31
Channel locations yes
Clusters 1
Status Ready to precluster
Total size (Mb) 30.4
) EEGLAB v5.03 -x

Edit studly info

Precompute channel measures ]
Plot channel measures

Study filename:

Study task name:
Number of subje«
Number of condit

Build preclustering array
Cluster components
Edit/plot clusters

Number of sessions: T

Nurmber of groups: 1

Epoch consistency yes

Channels per frame 61

Channel locations yes

Clusters 1

Status Ready to precluster
Total size {(Mb) 28

) Select and compute component measures for later clustering -- pop_precomp() = | [ET}| ¢
Pre-compute component measures for STUDY "Attention’
| Compute ERP/spectrum/ERSP for all components (set) or only those selected by RV {unset)
List of measures to precompute
¥ ERPs
W  Power spectrum Farameters | Test
W  ERSPs | )
¥ ITCs ' Time/freq. parameters | ‘cycles', [3 0.5], 'padratio’, 1 Test
¥  Scalp maps
| Recompute even if present on disk
Cancel | Help Ok
s Select and compute component measures for later clustering -- pop_precomp() E @ Fg

Pre-compute channel measures for STUDY "

Channel list (defaultall)
4 Interpolate missing channels {datasets will be modified on disk)

List of measures to precompute

W ERPs
W  Power spectrum Parameters | Test
W  ERSPs [ -

- Timejffreq. parameters ' ' [ '
M TCs [ ffreq. p | cycles', [3 0.5], 'padratio’, 4 Test
_| Recompute even if present on disk

Cancel | Help Ok




3. Cluster components

EEGLAB v6.0b

File o Tools o0

Datasets Help £

Edit study info

Precompute channel measures
Plot channel measures

Precompute component measures

Build preclustering array

L]

| mW WEEE

Cluster components
Edit/plot clusters Select and compute component measures for later clustering -- pop_preclust()

ParentCluster 1 (181 ICs) E

1 : 3 25
1 e L 0600

E

T WUe chamelviues [ WAbsolute values
1 2 range [ms] [0 1500 2q. range
1 2 range [ms 0600 2q. range 2 30

10

10

10

20

10
_Help |

fhome/fjulief/WorkshopSD2007/STUDY fattention.study

Hlp

Cancel

EEGLAB Workshop, Nov 8-10, San Diego: Arnaud Delorme




4. Analyze clusters

View and edit current component clusters - pop_clustedit()

Study "N400STUDY': 840 of 1721 components clustered on spectrum,ERP,map,dipole, ERSP&ITC

Select cluster to plot Select component(s) to plot
A% b )]
Cls 6 (43 ICs)
Cls 7 {42 ICs)
Cls 8 (39 ICs)
Figure No. 6
Plot cluster properties File Edit View Insert Tools Window Help
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Cls 1! sets - 14 components (14 dipoles)
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‘EEGLAB standard processing pipeline
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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

2 o

— 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



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

EEGLAB Workshop, Indiana University, Arnaud Delorme



EEG structure

Number of data points
per trial
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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

(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...



Future directions

Signal processing and source localization
Analysis of large studies and parallel processing
Multi-modality imaging

Bootstrap statistics and correction for multiple
comparisons

Improved plug-in facility and script library
Shared data resource (BIRN)

Better binary format handling

Wiki documentation http://sccn.ucsd.edu/wiki/EEGLAB
Open source community development



