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The EEGLAB Matlab software

<%

\ o R £
Center
Computational
Neuroscience

{

!

main graphic interface

EEGLAE Shell - Konsole

Session Edit View Bookmarks Settings Help
_L ||!|| ETRF | EEGLAB v5.03
/home/arno> matlab -nodesktop File Edit Tools Plot Study Datasets  Help
«<MATLAEB >
Copyright 1984-2002 The MathWorks, Inc. No current dataset
Version 6.5.0.180913a Release 13
Jun 18 2002 - Create a new or load an existing dataset:
Lse "File > lmport data” (rew )
Using Toolbox Path Cache. Type "help toolbox_path_cache" for ﬁ:r “File > Load existing dataset” (old)
= If maw,
To get started, type one of these: helpwin, helpdesk, or demo. ‘File > Import epoch infe” (data epochs) else
For product information, visit www.mathworks.com. "File > Import event info” (continuous data)
"Edit > Dataset info" (add/fedit dataset info)
>> eeglablf] "File > Save dataset” (save dataset)
- Prune data: "Edit > Selact data”
- Reject data: "Tools » Reject continueous
- Epoch data: "Tools > Extract epochs”
- Remove baseline: "Tools » Remowve
- Run ICA: "Taals > Run [CA"

60 menus, more than 300 Matlab functions and more than 50,000 lines of code
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Importing a dataset

[rEort epoch info =
Impar event info P
Export -

-Edit Tools Flot Stuchy  Ciatasets  Help |

_ From ASCllffloat file or Matlab array

From continuous or seq. EGI . FEAW file
From Multiple seg. EGI .EAW files

Load existing dataset
Sawve CUrrent datasetis)
Sawe current dataset as
Zlear datasetis)

From BCIZ000 ASCH file

From Snapmaster A file

From Meuroscan .CHT file
From Meuroscan EEG file

Create stLchy -

Fraom ERPSS EAMW or .REDF file

/ "%
S @?ﬁ?\\
b e |

Center for
Computational
Neuroscience

Load existing stuchy
SEwE CURFEnT sTUdy
SAwE CUFPERT STUdk s
Zlear sty

From Biosemi .BDF file using BIO%1G
From other formats using BIOSIG

From AMT EEProbe (CRT file
From AMT EEFrobe AYE file

EEGLAB supports many

different raw data formats

Memaory options

Sawe history k-

From Brain ¥is. Rec. .whdr file
From Brain %is. Anal. Matlab file

CIuit

From CTF folder (MEC)

From IMatep AT file

From mMawo MEF files

From 40 .m4d pdf file

Troubleshooting, other data formats. ..
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Imported EEG data
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EEGLAB v5.03
File Edit Tools Plot S/ Datasets Help
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The example data: faces vs. objects

File
../data/faces 3.set
Data

33 channel EEG, nose-tip reference, 250 Hz
sampling rate, 0.5-100 Hz, 16 bit, BrainAmps

Task
speeded discrimination between objects and faces,

500 ms presentation duration, ISI 500-1900 ms,
362 trials
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Comments

Read/Enter comments — pop_comments()

Ahout this dataset

Data acquirad by, Stefan Debener
Data acquired on: Oct 15, 1374

Data:

33 channel EEQ
nosa—tip refarence
sampling rate: 250 Hz
filtared: .5 - 100 Hz
16 bit, BrainAmps

Task:

speeded discrimination between ohjects and faces
500 ms presentation duration

[5] 500-1300 ms

362 trials

CAMCEL

AN E

File [

.,

fr ‘ 2 \
)
Center for

Computational
Neuroscience

EEGLAB v5.03 i
Taals Flat Stuchs  Datasets  Help
Dataset info _
Event fields tinuous
Ewvent values

About this dataset
Channel locations

chopOEffaces _3.s5at
33
133735

Select data
Select epochsfevents

1
732

oy current dataset
Append datasets
Delete datasetis)

250
0,000
2 5l Sl

M

Channel locations
[CA waights
Dataset size (Mb)

feas
fasg
356
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Re-reference data
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Re-reference data

Swara e = |

Center for
Compulational
Neuroscience

!sz-TF“ID
" Fp1-TR10

et _.".-
_." -.-\. .-'"'... .-'"-. 5] -
SN T JAFA-TPA0
L o ._—]___.-':pj- T - -'"'-. ] A
- -I_.-;rl--._.""'-:' o L

;
{ e )

| Fpd .,, T, ” ]
-’".-‘_’r- 2y oy e sy () e 1. Average Heference assumption
o \ENEPE BN T) A

FILRY /™ 7 oy 7 =\ (r AP AN Fpz+ Fpl+ AR+ FE+FT2+ .+ THID =10

DY Y e Tty
h el Ly LUl

4 — - L
! y) | I A ) A i
e I Ao LE T
=,

"':-.‘.' ':"—':.'TI.:—':.I'G _:-—"h'.'.- :—'.__"";' 'E-':E".- - 1
I T ' 2. First recalculate the activity at reference TP10

.' d 5 3 i oz . o ] \|. - % .:-\. -.i | o
! Sum of all electrode activity =

e Fpz + Fpi + AF3 + F&+ - B4TP10

' . oL 7 ’ minus Fpz + Fpl + ARG+ FE+ .+ TR1O =1

NP e Wen T ¥ an T W N .

O aa A0 ]

] ; [':.-,;|Ll-l.1:._|-:.a-r,;.:l:_flld:uﬂ||hru:|. - | o I
" Sad il A TR10 = - (5um of all electrode activity)/E5

T 3. Add up the activity of TP10 to all channels
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File Edit

—#1: 1

Filenz:
Chan
Frarm
Epoct
Evant
samp
Epoct
Epoct
Avara
Chan
[ZA w
Datas

Tools | Plot
Change sampling rate
Filter the data
Fe-reference

Extract

Fn 14

Femows
Feject g
Locate
Locate
Locate

Laplacig

FrARIE T
orand 4
Locate

PCa iy

Re-reference data

Chniedlt
Computational
Neuroscience

EEGLAB v5.03 X

Datasets  Help

Specify the reference scheme of imported data

Initial reference - pop_reref()

THIS SCREEM |5 USED TO EMTEE CURREMT REFEREMCE AMD WWILL ORLY APPEAE OMNCE

|JData are in average reference |
R

W DCata are referenced to one site {(default)
Feferance channel numberis), if presant in data (default: [0 |

Eadiis

_|Includea current refaranca channel in data | | |

Meota: by including a reference channel in your data (abowve), its potential may ke computad whean
wou re-refarance the data. If you have polar coordinates of the reference channel, entar them abows;
If the dataset has no channel locations yet, wou may leave the labeal and location fields empty,;

If wou have 3-D location coordinates only, then Cancel and create a new channel 34

in Edit > Channel locations, Then return to Tools = Re-referance,

=i PalE e

Cancel | Help | Ok

EEGLAB Workshop VIl , Jun. 7-10, 2009, Aspet: Filipa Campos Viola — Data import and preprocessing




Rereferencing, cont'd

/’O

e -—{"
%\2)
) pop_reref - average reference or re-reference data - 0 X

Current data reference state is: commaon

W Compute average refarence |
_|Re-raferancea data to channel numkber(s): |

_|Fetain refarance cf

2 re-reference

choices

fr ‘ 2 \
)
Center for

Computational
Neuroscience

[detar ta inelud e Suirent reiEranee h) new referenee; inelvde ehammel S atess

pop_reref - average reference or re-reference data

Cancal Currant data referance state is: common

_ICompute avarage referance

R Fa-rafarence data to channel numbear(s | 1&
_|Retain reference channels in data {if more than onea)
[Hetar ta inelud e Suirent rEiEranee h) new referenee inelvde ehammel S atess

]

Cancel Healp k.

EEG = pop_reref( EEG 16, 'refstate',0);
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Save new dataset, keep old one

-_ ) info — = || Fae Coiptaons
a B / Dataset info — pop_newset() ﬁE:f;sd::ce
What do you want to do with the new dataset?
Mame it: | faces_3_continuous rerefaranced Edit description |
W Gaveitas file: | Browsa |

£ome changes have not been saved. What do you want to do with the old dataset?
] Crvarwrite it in memory (set=yes; unsat=create a new dataset)

avaitac file: | fhome/julie/workshopOE/faces_3.sat |
Il save dataset with .set extension — pop_saveset(}) X

Filter cel | Help | Ok |
| thomedjulisdworkshopl6s sef
el o File Edit Tools Plot /0 Datasets Help ‘
‘hiomesdjuliedvarkshoplss 5 |faces_d.set |—
fhomedjuliedworkshopOss.. faces_4.set L =
el B s o BNIATGS —#2: faces_3_continuous rereferen...-
Filenam«z: nene
Chantiels par frame 32
| || Frames per epach 133735
. — cpochs 1
| ] o SO L3
Events 732
Save as type : S = sampling rate (Hz} 250
Epoch start (sec) 0,000
Salection Epoch end (sec) =34.336
— | Avarage referance Mo
fhnmeﬂuhe;’workshn;,l‘lﬁﬁaces_2_rereferenced.set_l Channel locations Vasg
ICA weaights fas
Dataset size (Mhb 35
_save | _Fier | Cancel o

[ ALLEEG EEG CURRENTSET] = pop_newset (ALLEEG
EEG 1, 'setnane', 'rereferenced data'); 12



Multiple active datasets (ALLEEG)
-

& Center for-
o Computational

%Q?‘-.Y Neuroscience

) EEGLAB v5.03 il

File Edit Taoaols Plat

Datasets

Help

Channels per frame
Frarmeas pear epach
Epaochs

Ewvents

sampling rate (Hz)
Epoch start (sec)
Epoch end (sac)
Avarage referance
Channel locations
[CA waights
Dataset size (Mhb)

——+#1: faces_3_continuous

a3
133735
1

732

250
0,000

£34.936

I

ez

as

356

File Edit Tools Plot

Filemame: ...uliefworkshopO&ffaces 3,58t

Filenarmes: none
Channels par frame
Frarmes per eapoch
Epochs

Evants

sampling rate (Hz)
Epoch start (sac)
Epoch end (sac)
Avarage refarence
Channel locations
[CA weaights
Cataset siza (M)

——#2: faces_3_contil

Dataset 1.faces_2 _continuous

v Dataset 2:faces_2 _continuous rereferenced

= Select multiple datasets

133735
1

732

250
0,000

£34.936

I

ez

fas

35
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Scroll data

| ‘

ey Center for
R - Computational
Neuroscience

S

=4
=

v,

Figure Display Settings Help

File Edit Toals Datasets

bpl
bpd
obje
bt
abje.
bt

Crrmr ERF

) EEGLAB v5.03 - ix
! i Help
Channel locations - SOV U DR NNV NPV PNV SR
Channel data {scroll) B e VI T I R O i U P A
ED4%MWWMWWWWW
il Channel spectra and maps EUSMWMW%MWW«W\HWW
ilename: ... : 508 [ o sl i gt Wb ] e T A
Ch | Channel properties W%MWMWWMWW
anmnels pE 1 COO e 08 P A A e T e S e e N e s
Frames per e B i [ e T e (e N
S T S e e Y (RS SO NI o T e e
Epachs - T I I A O VY A e ey
o NMWWWWW WWMMM
Ewe nts. -Ff =3 - HSM\AM\/\/\MWMVW M/\W"’“"J\MW
SemBINEIEE <|.icormare ERR e e P o PN L] e e N A i e
i I S = = o gxswpmwwwm I I e
Epoch start | S ORI RS T I A SR
Epoch and { Component activations (scrally B S PRSI WEPRPIIPNY, VNI s T DA PRI SRR
EWBWWWMWWWMMWWWWW
Avearage refe  Component spectra and maps 18 P i At i TSI L0 Pl A S A ittt o
gquMW F N bt A A NI N Nl PTNIN prmtein st PN
Channel loc Companent maps - & %M/WW WW
5 . e WW WW
ICA weights oo onent properties ZW [
Datasat size R e e s Ny Ve VORI S A SRV
b ] B S A e T e I e
B PV VTP e BT I WAy Wi e e AP S R RN
- LT e B s W e O
e B Y IR R TP S TR VAN AP
Data statistics - e e S RS (M tregr e riad Wi
- ESZNWWWM”%MWWWMW
Time-fregquency transfarms - €3 i e ia L eV e I

NN

Ayerage time-fregquency

Mew Time-freq. transforms - Chan Time Value

P
CANCEL ‘ Event types ‘ << < a5 > 01 98,0234 -1L5 60 REJECT

>> pop_eegplot (EEG 1,1, 1);
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Scroll channel data

Center for-
Computational
Neuroscience

,v.t(
5.4

) Scroll changl activitiys —-eegploty 5] x]

Figure Displas  Settings elp e

1 H——— e —dm e - [SNPS NP o | SO DU N
2 || L e e I SR GOEE) IR e e
3 e . e L e R e
4 ] R e B B e ey
channels, - —— - —— I AR A A R —
. i et e e . i R
tl m e Pl 0 e RN IS P TV SR S S S T P T Wy IV SRR | o R Y S v A A F O o
7 ] ﬂfwwwmwfwwww R e o IO RUTURT F IPP e LV STRRTRR R
Lo ] I e aitare L v (Eu T T e B L R R A s Tovapes LMLV PPN
events L o B S o o e e e St s Scroll
L T e e L sl o Rl et o g P I Y I A e R e e I W ere
L B e N L T Bt e i R s
I [PPSRV PN PR S e T T o I T s E i E .
L B e e A R e e T e R e L
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T{IIMN [T | NS SRS A RAVSUO0Y | SRS S A BN SN
SeC/epOCh 1) d - T I R L e T i It .
1 s — rs Tl I T T A L o s P T R B P i Scal I n
20 PP Py 4 B L e AL ke ALY A gttt ras Voo g
AN g ML — 211 Tt g P ek o e P A D A et g W T il AP e
P ¥ O DL e o e B A s e I R o
| e e . S 1|:| T o e T e i e R B T
24 M I R R L Pt P e e et il T e i et o
26 pl e T o e MW_W R g e i L
B e W T e e s ittt Yt W 1P N A T, o O P ST IENe e
eve nts 27 Pt MWMMW\W%M N il e Pat Mo PSR
28 e “WMWWMM R el e R B L 4
B B R R e B B i [P Al it G EE V| Scale
30 Pt R T e B Ll I R L o s L N N ol I e S
| 31k E T T T B i T BTN E RO AN A # Al |y s Py v 100
I o A e Ny iy AT o s WW T
=] e i i T ATV PETIN Y ! A aok bbb LR b 'Y " I} T T PO RN R W | 4. b, bk ity

25 216 21% 218 219

]
—

221 222 224 224 225

Chan. Tirme alue

‘ =
s | = I 215 >| == 1 2235905 2.0928 100 | REJECT |

CAMCEL | Everit types
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Data import and preprocessing

]
v’ /’
‘ ; P

Task 1 Task 5
Import raw data Analysis of ERPs
Re-reference data Export EEG data
Scroll channel data Task 6

Task 2 Reject badchannels
Import channel location file  Task 7

Task 3 Reject continous data
Import data events Task 8

Task 4 Reject data epochs
Extract data epochs
Select epochs/events Exercise...
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Import channel locations

.h Edit channel info - pop_chanedit(} = || e =
R & = A e m: Chi ""»
| Channel |nfur:nat|u"n {"field_name™ coﬁpmmw
8 - Channel labeal ("lakeal™ I Opt. head centar | Neuroscience
Polar angle ("theta") | Rotate axis |
Polar radius ("radius") | Transform axes |
Cartesian X ("4") |
Cartesian ¥ ("7") | Xyz -» polar & sph. |
Cartesian Z ("2") | Sph. -» polar &xyz |
Spherical hotiz, angla ("sph _theta") | Folar —» sph. & yz |
Spherical azimuth angle ("sph_phi") |
Spherical radius ("sph_radius") | Sat head radius |
Channel type | Set channel types |
Indesx in backup ‘'urchanlocs' structura
Delete chan | Channel number {of 1}
Insert chan | << | < | 1 = e Append chan |
Flat 2-0 | Flot radius (0.2-1, [J=auta) Mose along +X | ,| Flot 3-0 (xyz) |
Read locations | Read locs halp | Look up locs | Sawelas .ced) | Save(other types) |
Cancel | Help | Ok |
) EEGLAB v5.03 B
File | Edit | Tools Plot S0 Datasets Help
Dataset info )
[ Event fields tinuous
Ewent walues
H : hopO&/f _B.set
» Use channel names and automatically Apout this dataset  PROPOBIFaces Sise
. . Channel locations 123735
assign channel location Select dara )
H H Select epochs fevents fieie
 Import channel location file 250
. . Copy current dataset 0.000
» Modify/stretch/rotate channel locations Append darasets | 534 936
Delete dataset(s) [
° Set Channel types e Channel lecations Yes
[CA weaights fes
Dataset size (Mb) 35.6
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Edit channel info - pop_chanedit()

Opt. head center
Rotate axis

Transform axes

Swartz

Center for
Cmmputational
Neuroscience

Hyz —> polar & sph.
sph. —> polar & xyz
Polar —» sph. z

Set head radius
Set channel types

Insert chan > |
Plot 2-D | Nosealong +X /| _Plot 3-D(xy2) |
Fead locs halp _ Saveias .ced) | save [other typas)

Dealete chan

Load a channel location file

Read electrode file

Al 4

Polhemuz native .alp file
EESA spherical .elp fila
Matlak xyz file

BESA or ECI 2-D cartesian .
EECLAE palar o fila =

7 file formats supported
(Polhemus, BESA, ...)
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i Channel information {"field_name™k
T Channel lakel ("label™)
! Folar angle ("theta")
) Paolar radius ("radius™)

N o Cartesian A (A"

) = Cartesian (™"
Cartesian £("2")
Spherical horiz, angle ("sph_theta")
Spherical azimuth angle ("sph_phi"
Spherical radius ("sph _radius")
Channel type
Index in backup 'urchanlocs' structure

Edit channel info — pop_chanedit()

aell

Opt. head center |

a0

Rotate axis |

0

Transform axes |

3.7494e-33

-6.1232e-17

¥z —> polar & sph, |

1

Sph. —» polar &xyz |

-30

Polar —» sph. &syz |

30

1

Set head radius |

Channel numhber {of 33)

< T

Fead/locations

File Edit ¥iew Insert Tools Desktop Wincow Help

Delete chan |
Insert chan | << |
Plot 2-0 Flot radius (0.2-1, [J=auto)

Fead locs help

> | x|

Set channel types |

Append chan |

Mose along +X | .r'|

Plot 3-D (xvz) |

Look up locs |

Save(as .ced) | Saveiother types) |

Halp

DaWd3| s|RaQMe|E|0B| =10

gure 4

File Edit Yiew |nsert Tools Desktog Window Help

S

Center
Computational
Neuroscience

o Channel locations

~

«230

33 of 33 electrode locations shown

Click on electrodes to togale name/number

spet: Filipa Campos V

DEES| LRaN®|E 02|50
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Import channel locations
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1 NN Nl il " M
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EEGLAB v5.03
File Edit Tools Plot “c/ Datasets Help
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Data import and preprocessing

“ /
P

Task 1 Task 5
Import raw data Analysis of ERPs
Re-reference data Export EEG data
Scroll channel data Task 6

Task 2 Reject badchannels
Import channel location file  Task 7

Task 3 Reject continous data
Import data events Task 8

Task 4 Reject data epochs
Extract data epochs
Select epochs/events Exercise...
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Import data events

Center for-
Computational
Neuroscience

) EEGLAB v5.03 - x
‘File | Edit Toals Plot Datasets  Help .
[ |  Import events from Matlab array or ASCII file
port data - :
e o - 1tinuous | °
IR0t VeSS from watat array or ASCl e ) / » Import from Presentation event file
Export ~ | Frorm data channel <
Load existing dataset From Presentation .LOGS file J
Sawve current datasetis) 1
Sawe current dataset as 732
Clear dataset(s) 250
0,000
Create studhy - 34 93E
Load existing stuchy Mo Extract event from channel(s) - pop_chanevent()
SaVE CUFFEnt study Tas
Sawve CUrrent study as ;;56 Event channel(s) | 34 |
Clear stiichy :
Memary options Preprocessing transform (data=""") | Opticnal, B X3
. Transitions to extract? (up|down) M (click to salect)
Save history - Al =
_ Transition length (1=pearfect edgeas) | 0

Quit Assign duration to each evants? ] [set=yas)

Dalete evant channal(s)? N [set = wes)

Delete old aevents if any? 4

All events of same type? ]

| Help | Ok |

.

EEGLAB Workshop VIl , Jun. 7-10, 2009, Aspet: Filipa Campos Viola — Data import and preprocessing 22



Scroll activity — eegplot()

'Fig_;ure Display Seftings  Help

Computational
Neuroscience

Scale
a0

- Chan.  Time Yalue =
CLOSE | E'-.-'Eﬂt tBI'FIES\ < I il | 4 il e I 1 91818 31457 I al 1
“ “v

| )

\
1\ \ \
\ \ \ \
:
\ 3145973
3145743
\ 3145747
3145741
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Import data events

) “ | M

\ |

N M VN v
Y W “fuvf‘\“‘v ya/

EEGLAB v5.03

File Edit Tools Plot Study Datasets Help

\ M |
[, M M ) Mo \
Mo s MY i A N A A M Aok
s V‘*"M/\"mmﬁ‘“m ay \\fu U™ AN L g A o M\/‘wf WM Lokl !
V { \ v V ‘\
b

V

'B

/ Center for

wartz

Cmmputational

Neuroscience

If event import was
successful,

you will see an
appropriate number

here
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) EEGLAB v5.03

File | Edit Tools Plot

Dataset info

Event fields
Ewvent walues
Abaout this dataset
Channel locations

Review event values

Chniedlt
Computational
Neuroscience

Select data
Select epochsfevents

oy current dataset
Append datasets
Delete datasets)

Channel locations
[CA waights
Dataset size (Mb)

=
Datasets  Help |
tinuous
Delete
shopQ&/faces_3.set ' ' ' ' Append event CURRENT
5 Event type_ and_latency AETER -
- are recognized fields current event
732
0,000
334-935 Edit event field values (currently 732 events) Delate avant |
YSS Latency (sec) ||| 4,964
Yas Type I object
356
Event Num
Insertevent || << | < [ Z | > B >> | Append event |

Insert event
BEFORE
current event

To resort: first

select Main

sorting field

Re-order events {for review only)

Main sorting field: _IClick for decreasing order

secondary sorting fiald: _IClick for decreasing order

Re-sort |

Cancal | Help | Ok, |
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Alternative method for importing events:
‘ Import events from event file

o N & nterfor-
" Computational
\‘\s.—‘::" Neuroscience

) EEGLAB v5.03 =i

File | Edit Toaols Plat Datasets  Help |

| Import data -
- EEG Data Check alignment between pre-existing (old) and loaded event latencies:
| Import event info L= From Matlab array or ASCII file Old event latencies (10 first): 10789 21315 31375 41902 51962 62489 ...
S ~  From data channel , _
. rom EtE Enanne New event latencies (10 first): 10789 21315 31376 41902 51963 62489 ...
Load existing dataset From Presentation .LOG file
Save Current dataset(s) 1 Best sampling rate ratio found is 0.9999895. Below latencies after adjustment
Save current dataset as i;“d Old event latencies (10 first): 10789 21315 31376 41902 51963 62488 ...
Sl 0.000 New event latencies (10 first): 10789 21315 31375 41902 51962 62489 ...
Filter
fhomedwwnnieen Ilabfd ownla adf"z L Import presentation file - pop_importpres()
SRR File fizld containing event types Trial j
aawieadlabidownioady. jE Code
www/eeglab/downinadl. | | |DSEYES.GMA ir2g
TEST CNT ile fiald containing event latencies ria =
TEST.DAT (SRR e e %\gzit Type I
TEST.EDF Time_
tutorial_eventtahble.t<t s i . o
- File field containing event durations =
| [TE:\rfle(aertTvpe u
A [— | = e I ._E..e:i: Sl
Files of type # = MNeote: scroll lists then click to salect fiald
Selection
‘ fhomeswwwieeglah/download/DSEYES LOG Cancel ‘ Help ‘ Ok
| ] i G jun. 7-10, 2009, Aspet: Filipa Campos Viola — Data import and preprocessing 26




Scroll data with events

/’ ‘
N
| Computational

.,/ Neuroscience

=

—

Scroll channel activities — eegplot)

Figure Display Settings Help

|+ EEGLAB v5.03
File Edit Tools W iy Datasets Help

bpl
bpd
obje
bt
abje.
bt

ST TR - | R e o N g M G A
o0z [ e (N A A A 3
_ : — eus%WN%WMW PN A AN A il
#1: faces. Channel data (scroll) . P e i s W N e R ey i eI e ol g
EUEWWWWW i
: Channel spectra and maps T e e SR T R L e e LS L
F||er‘lame: e . ED7WWWWW i
Channel properties a0 e R T I e
RN b S A NS S AN S WA SN O P
. i i e SN NS S, gy e 3
FrEI.mES [rer e Chanmnel ERF (MAHE EHWWWWW J
oz R W SPWoYAY Moy A sy el E
EpOChS Channel ERFs - m%ﬁWWW M/\W"‘J\/MW”M
. E‘AWWWWWWM 4
Evants ERF map series B 0 ISR A NS Y MU Vo N VA VG i
> E\EWWWWWW |
EPNASE  urmy Compare ERP: N S Y e
EpOCh STart I: EWEWWWW“MWW :
. . eld W
B T Y U VN N W NP e e i
Epoch end (s Camponent activations (zcroll) WWWWWM
Avarage rafe Companent spectra and maps EZZWWWWWM
o3 P s oA TN e e e 4
Channel locg  Component maps - 1 AR AT A ovent NSNS I S au MMV AN s RO
i : B PV VTP e BT I WAy Wi e e AP S R RN il
ICA welghts  romponent properties S A RS VO ISl sl SOURTIN A Gehaaa S N
Catasat size . s N S VSIS AU O S
Component ERF image 228 [ o AT e NP UAIP W W NP E VS N
e el Yoy AN g P R e VRIS S AN AR SRS T
Companent EREs I 31 [ SN e WW ;
eazmww\wf\w I
- SumfCompare comp. ERRs B ‘ ] T
Data statistics - — ohject
Chan
Time-freguency transfarms - - S ‘ = = ’T N o
Awerage time-fregquency
__ bpa
Mew Time-fred. transfarms -
byl

— T T
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Data import and preprocessing

‘{ . ¥

Task 1

Import raw data

Re-reference data

Scroll channel data
Task 2

Import channel location file
Task 3

Import data events
Task 4

Extract data epochs

Select epochs/events

Task 5

Analysis of ERPs

Export EEG data
Task 6

Reject badchannels
Task 7

Reject continous data
Task 8

Reject data epochs

Exercise...
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—#2:

Filerna
Chanr
Frarms
Epoch
Evant:
sampl
Epoch
Epoch
Avara
Chanr
[ZA w
Datasz:

EEGLAB v5.03

rile et [ Plov S0y Datasets  Help >> eeg_eventtypes(EEQ

Change sampling rate

Filter the data

Fe-reference

Feject continuous data by eve

Extract epochs

Computational

Neuroscience

(usa shift|ctr] to

salect sevaral)

Extract epochs
FEemaowve baseling
FEeject data epochs

Fun [CA

Remowe components

Feject data using 1CA

Locate dipoles using BESA
Locate dipales using DIPFIT 1.x
Locate dipoles using DIFFIT 2.x
Laplacian

boundary 1 gt
bpl 183
bp4 184
face 182
obj ect 182

Cancel ‘ (] ‘

FMEIE Tools

Crand average catasets
Locate dipoles using LOREET A
PCA pluagin

z T Gy LI

Tima-locking event typeisi([=all) | '; |
Epoch limits [start, end] in seconds | ]
Mame for the new dataset | faces_3_chans removed epochs

Cut-of-hounds EEG limits if any [min max] |

Cancel | Help | Ok,
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Extract epochs

Epoch baseline removal — pop_rmbase()

Baseline latency range (min_ms max_ms)i([] = whaole epochl

-1000 0

Else, baseline points wector (ex: 1561 ([] = whole epoch;

1 N

S

\ T g £
Center
Computational

Neuroscience

(ovarwrittan by latens rﬁ

Dataset info — pop_newset()

Cancel |

What do you want to do with the new dataset?

; File
Mame it | faces_3_chans

Edit Tools Plot Sty

EEGLAB v5.03

Datasets

Help

| Sawve it as file: |

Some changes have not been saved. What do
| Owverwrite it in memory (set=yes; unset=crg
| Saveitas file: |

Cancel | Help

>> EEG = pop_epoch(EEG {' face' 'object'},[-1 2],...
"newnane','faces_3 chans renoved epochs', ...

"epochinfo','yes');

>> EEG = pop_rnbase( EEG [-1000 0]);

Filenarmes: none
Channels par frame
Frarmes per apoch
Epochs

Events

sampling rate (Hz)
Epoch start (sac)
Epoch end (sac)
Avarage refarence
Channel locations
[CA weaights
Cataset siza (M)

Sl
750
364
1500
250
-1.000
1.99¢
I
ez
fas
0.6

—#3: faces_3_chans removed epochs

.

>> [ ALLEEG EEG CURRENTSET] = pop_newset (ALLEEG EEG, . ..
CURRENTSET, ' set nane' , ' faces_3 _chans renoved epochs');
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Select epochs

) EEGLAB v5.03 =l
File | Edit  Taoals Plat Stucy  Datasets Help |
Dataset info . Cég.ti:‘m;mal'
TR Event fields tlrll..lﬂl.IS Neuroscience
Ewvent values
Abaout this dataset shaoapﬂﬁffacesj.set
i J Confirmation

Channel locations o :

Select data 1 Warning: delete 37 (out of 364) un—referanced epochs ¢

Select epochs fewvents Gt | Cancel | Ok

oy current dataset -

B 0.000
Append datasets 534 935
Delete datasets) [ ) — = r—
: / Select events -- pop_selectevent = p
Channel [ocations fas B 0 |—J[ﬁ|§|
::I;:i;: : ,l ggfl'lztz (Mb) ;;5 g Field Selection Set=HOT THESE
: latency (ms) Mo description | miiry | ma a

type Mo description | _ face| | | |
epoch ho dezcription | “ ' |
Evert indices (]
|:| Select all events NOT selected above Set thiz button (to left) and "all BUT" buttons (abowe) far logical DR

Rename selected event typels) as type:

Retain ald evernt type natmels) in (hew) field named:

|:| Keep only selected events and remove all ather events
Remove epochs not referenced by any selected event
[ Inwert epoch selection

Cancel | Helgp | Ok

>> EEG = pop sel ectevent (EEG 'type',{ ' face'}, ...
‘del eteevents', 'off','del eteepochs','on');
>> [ ALLEEG EEG CURRENTSET] = pop newset (ALLEEG EEG 4, . ..
'setnanme','faces only epochs');



'Do not overwrite

current dataset’
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O face epochs

Save dataset (optional)
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New dataset

created
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Data import and preprocessing

Task 1 Task 5
Import raw data Analysis of ERPs
Re-reference data Export EEG data
Scroll channel data Task 6

Task 2 Reject badchannels
Import channel location file  Task 7

Task 3 Reject continous data
Import data events Task 8

Task 4 Reject data epochs

Extract data epochs
Select epochs/events Exercise...
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Analysis of ERPs

File

—#2: face—

Edit Tools

Filename: ng
Channels pe
Frames per ¢
Epochs
Evants
Sampling rat
Epoch start
Epoch end (=
Avearage refe
Channel locs
[CA weights
Cataset siza

Datasets  Help

Channel locations

Channel data (scroll)
Channel spectra and maps

Channel properties

Channel EREP image

Channel ERPs
EFP map series

SumjCompare ERPs

Component activations (scroll)
Component spectra and maps
Component maps

Component properties
Component EREP image
Companent ERPs

SumjCompare comp. ERPs

With scalp maps

In =calpfrect. array

In rect. array

Data statistics

Time-fregquency transformes

Ayerage time-frequency

Cluster clataset [Cs
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Analysis of ERPs

File Edit Tools

—#2: face—

Filename: ng
Channels pe
Frames per ¢
Epochs
Evants
Sampling rat
Epoch start
Epoch end (=
Awearage refe
Channel locs
1CA weights
Cataset size

Datasets

Help

Channel locations

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

EFP map series

Sum/Compare ERPs

mith scalp rmaps

* In scalpfrect. array

In rect. array

Component activations (scroll)
Component spectra and maps
Component maps

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

Data statistics

Time-fregquency transforms

Ayerage time-freqguency

Cluster datasat 1Cs

>> pop_tintopo( EEG [-200 796],[165],"' ERP data and scal p maps'); 3




File

—#2: face—

Edit Tools

Filemame: ng
Channels pe
Frarmes per ¢
Epochs

Ewvants

Sampling rat
Epoch start
Epoch end (=
Avarage refa
Channel locs
[CA weights
Dataset size

Datasets  Help

Analysis of ERPs

Channel lacatiohs

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

EREP map =eries

SumjfCaompare ERPs

In 2-D
In2-D

Carmponent activations (scroll)
Camponent spectra and maps
Camponent maps

Companent properties
Caomponent ERF image
Component ERPs
SumyjCaompare comp. ERPs

Data statistics

Time-frequency transformes

Axerage time-frequency

Cluster dataset [Cs

>>pop _topopl ot (EEG 1,[0: 25:200],"'face',[3 3],0,"'electrodes',"' off");
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File

—#2: face—

Edit Tools

Filename: ng
Channels pe
Frames pear ¢
Epochs

Evants

sampling rat
Epoch start
Epoch end (=
Average refe
Channel locs
[CA weights
Datasat siza

Analysis of ERPs

Datasets  Help

Channel lacations

Channel data (scroll)
Channel spectra and magps

Channel properties

Channel ERP image
Channel ERPs

EREP map =eries

SumjCompare EREPs

Component activations (scroll)
Component spectra and maps
Caomponent maps

Companent properties
Component EREP image
Component ERFs
SumjCompare comp. ERPs

Diata statistics

Time-frequency transforms

Awerage time-frequency

Cluster dataset [Cs

== pop_
‘el ectrodes',
EEGLAB Workshop VIII, Jun. 7-10, 2009, Aspet: Filipa Campos Viola — Data import and channel analysis

headpl ot (EEG, 1, [ 0: 25: 200], ' ERP scalp maps',[3 3], ...
‘off');
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Export EEG data

>> pop_export (EEG 'D:\tnp\faces.dat','erp'," on', ...

‘transpose','on',"'tine',"'off');
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Data import and preprocessing

Task 1 Task 5
Import raw data Analysis of ERPs
Re-reference data Export EEG data
Scroll channel data Task 6

Task 2 Reject badchannels
Import channel location file  Task 7

Task 3 Reject continous data
Import data events Task 8

Task 4 Reject data epochs

Extract data epochs
Select epochs/events Exercise...
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Load/scroll data

>> EEG = pop_| oadset (' faces_3.set', '...\data\');
>> [ ALLEEG EEG CURRENTSET] = eeg_store(ALLEEG EEG 0);
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Reject bad channels

10 oA oo ARt Al A s s

124 b ot R Bt RO R P AN Mo AR O OO B g

>> pop_eegpl ot (EEG 1, 1, 1);
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Reject bad channels

EEG = pop_sel ect (EEG 'nochannel', [19 24]);
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Reject bad channels

>
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Data import and preprocessing

Task 1 Task 5
Import raw data Analysis of ERPs
Re-reference data Export EEG data
Scroll channel data Task 6

Task 2 Reject badchannels
Import channel location file  Task 7

Task 3 Reject continous data
Import data events Task 8

Task 4 Reject data epochs

Extract data epochs
Select epochs/events Exercise...
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Reject continuous data

Equivalent!!
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Reject continuous data

Use ICA for eye
blink correction

Muscle and amplifier noise
should be removed by inspection
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Reject continuous data

To prepare data for ICA:

Keep

... but keep stereotyped
artifacts (like eye blinks)

Reject large muscle or

otherwise strange events...

Reject

=
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Data import and preprocessing

Task 1 Task 5
Import raw data Analysis of ERPs
Re-reference data Export EEG data
Scroll channel data Task 6

Task 2 Reject badchannels
Import channel location file  Task 7

Task 3 Reject continous data
Import data events Task 8

Task 4 Reject data epochs

Extract data epochs
Select epochs/events Exercise...
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Reject data epochs
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Reject data epochs

e

visual
Inspection

~

probability
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Reject data epochs

Probability (x 5 stds)

Visual inspection
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Reject data epochs

>> EEG
>> EEG

pop_j oi nt prob(EEG 1,[1:31],5,5,0,0);
pop rejepoch(EEG find(EEG reject.rejglobal), 0);
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Data import and preprocessing

Task 1 Task 5
Import raw data Analysis of ERPs
Re-reference data Export EEG data
Scroll channel data Task 6

Task 2 Reject badchannels
Import channel location file  Task 7

Task 3 Reject continous data
Import data events Task 8

Task 4 Reject data epochs
Extract data epochs
Select epochs/events Exercise...
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Exercise 1

ALL

-Load faces_3.set

-Do not save your changes under the same name!
Novice

-Rereference the data to Cz.

-Scroll data and explore plotting options under 'Settings'.

Intermediate

-Load channel locations from .locs file in ‘data’ folder, explore
options to transform axes.

-Review events in Edit->Event values, rename an event in Select
epochs/events.

-Create a new event field in Edit->Event fields.

Advanced

-Epoch the data on faces and objects separately, then use
pop_comperp to compare ERPs between conditions.

-Explore other menu options.
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Exercise 2

« ALL
-Load faces_3.set or faces 4.set
-Epoch the data on faces and objects
-From Reject data epochs->All methods menu
-Scroll the data and perform visual rejection
-Try other rejection protocols and compare

-Explore channel probability and abnormal distribution
plots
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