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Electroencephalography

EEGLAB

EEGLAB13 or EEGLAB14 and matlab R2013a

EEGLAB

http://sccn.ucsd.edu/wiki/How to download EEGLAB
SIFT

http://sccn.ucsd.edu/wiki/SIFT

ARFIT
http://www.gps.caltech.edu/~tapio/arfit/arfit.zip

Tim Mullen Clean Line
http://www.nitrc.org/projects/cleanline/

MARA
http://www.user.tu-erlin.de/irene.winkler/artifacts/
DIPFIT

http://sccn.ucsd.edu/wiki/A08: DIPFIT

Fieldtrip

ftp://ftp.fcdonders.nl/pub/fieldtrip/



http://sccn.ucsd.edu/wiki/How_to_download_EEGLAB
http://sccn.ucsd.edu/wiki/SIFT
http://www.gps.caltech.edu/~tapio/arfit/arfit.zip
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http://www.user.tu-erlin.de/irene.winkler/artifacts/
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Electroencephalography

HOW TO INSTALL

1- download EEGLAB and plugins

2- copy plugins in EEGLAB\plugins

3- add to path EEGLAB folder

4- type eeglab
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Electroencephalography
4. EEGLAB v13.6.5b

File Edit Tools Plot Study Datasets Help

____No current dataset

- Create 2 nev or load an existing dataset:
Use "File > Import data" {newv)
Or "File > Load =xisting dataset™ (old)

- If new,
"File > Import =spoch info" (data spochs) else
"File > Import event info" (continvous data)
"Edit » Dataset info" (add/edit dataset info)

"File > 5Save dataset" (save datasst)

- Reject data: "Tools > Reject continuous data™
- Epoch data: "Tools > Extract epochs"

FrEm

- Remove baseline: "Tools > Remove basslins"

- Run ICA: "Tools » Run ICA"™
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Electroencephalography

Makoto's preprocessing pipeline [ reference 10]
1- Change the option to use double precision
2- Check the path and import data and events
3- Downsample if necessary
4- High-pass filter the data at 1-Hz
5- Import channel info
6- Remove bad channels
7- Interpolate all the removed channels

8- Re-reference the data to average
9- Remove line noise using CleanLine
10- Epoch data to -1 to 2 sec

11- Reject epochs for cleaning

12- Adjust data rank for ICA

13- Run ICA



i ME|TIUWDDUD|'|5-DDD_EdNZDDtiIJI'IE[] 1- Change the option to use double precision

STUDY ana file options (set these checkhoxes i you intend 10 Work with studles)
F3et iee at mostone dataset inmemony. TS alows procassing hunlreds of datasefs witin flies

38t S30e ot one 0Lt B0 fes foreach datase (Meader and dat3). Ths alows faster data oadlng n stulies

F3et Wt MataD fles n Mt vo. (e cormmatonty). ot e fes in st i3 (aroer than 60).
Wemory options

F3et se sile precision ncer Wt 7 T saves RAM Dt can lad o rare rumencal imprecisions
F 38t se remory manped amay noer Matal £ This ray Sow down some compaton (befe.

17/33

Fset Use e EEGLAB EEG ofject instea ofthe stancard EEG Stuctre (befy).

Setlnser

=1

=1

=1




Electroencephalography

2- Check the path and import data and events

A

4 EEGLAB v13.6.5b - O A
4 N File Edit Tools Plot Swdy Dafeses  Help L
Basics of EEG . . .
: Import data : Using EEGLAB functions and plugins From ASCI/float file or M atiab array
Generation
Import epoch info Using the FLE-ID interface From Metstation binary simple file
> < Import eventinfo Using the BIOSIG infterface From Multiple seq. N etstation files
o Export Troubleshooting data formats... From Nefstation Matiab files
Applications L oadl exicing dataset .
of EEG el » Load existing dataset" e
L ) Save current dataset(s) From Snapmaster .5M A file
: ~ Save current dataset as
R i menen) DD (e From Meuroscan .CN Tfile
— }ﬂrt event infe" (continuous From Neuroscan EEG file
Create study I From Biosemi BDF file (BI0SIG toolbox)
\ J Load existing study eemcir emcat From EDF/EDF+/GDF files (BIDSIG toolbox)
Save current shudy e datase {save dataset)
a1 et e e e "Edit > Select data”
By: Clear study / C ea.-'a ; "Tools > Reject
"Tools > Ext t hs"
Ehsan . M emory and other options 9058 s 1 lans
mohammadi . _ line: "Tools > Remove
History scripts
Manage EEGLAB extensions * fools > Run ICE
18/33 Quit




Matlab variable Browse

classt

Enter comments

From other dataset Browse

From other dataset Browse

From other dataset Browse

=

Cancel



@ Bxtract event from channel(s) - pop_chanevent()

[<.]

[<.]




4. EEGLAB v13.6.5b

|—‘||e Tools Plot  Swdy Datasets  Help

Eventfields
Eventwvalues

About this dataset
Channel locations
Select datz

Select data using events
Select epochs or events

Copy current dataset
Append datasets
Delete dataset(s) from memory



4. Scrol channel activities ~ eegplot() X

Figure Disply Setfings Hep y
Stack
Denorm

m N\f\/\«f‘/\ww«ﬁ’umw
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of MWJ\/\M
22/3%" MW

Scale
WWMMN\WWW“MWN\W :




=== Electroencephalography

<> 3- Downsample if necessary
— Tools\change sampling rate > 250 Hz

Basics of EEG
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\ Y 4- High-pass filter the data at 1-Hz
4 N\
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5- Import channel info

6- Remove bad channels
By: ASR and ...
mohammadi 7- Interpolate all the removed

channels
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8- Re-reference the data to average

mohammadi
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& pap_reref - average reference or re-reference data

Curment data reference state 1S Unknown

Compte average reference
Ll Re-reference data fo channel(s):

Retain old reference channels in data
Exclude channel indices (EMG, EQG)
Add current reference channel back to the data

Hep |
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9- Remove line noise using CleanlLine
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\ CleanLine Options —

Line noise frequencies to remove [60 120]
Scan for line noise (set)
p-value for detection of significant sinusoid 0.01

Bandwidth (Hz) 2
Type of signal to clean

Channels

Indices of Channels/Components to clean '1-16°
Sliding window length (sec) 4
Sliding window step size (sec) 1
Window overfap smoothing factor 100
FFT padding factor 2
Visualiz e Original and Cleaned Spectra (set)
Normalize log spectrum by detrending (1 (set)
Produce verbose output (set)
Plot Individual Figures [ (set)

Help Cancel ‘

O

Ok

X
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Time-locking event type(s) (=4l

Epoch limits [start end] in seconds

Name for the new dataset

Out-of-bounds EEG limits if any [min may]

Help

Electroencephalography

10- Epoch data to -1 to 2 sec

chant/

12

class1 resampled epochs

Cancel

Ok
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Electroencephalography

11- Reject epochs for cleaning

13- Run ICA

Tools\ Run ICA
Hint 1 ---- > artifact components
Hint 2 --- > EEG.history







Plot channel time frequency - pop_newtimef()

Channel number

Sub epoch time limits [min max] (msec)

1000 1996 Use 200 time points v

Frequency limits [min max] (Hz ) or sequence . .

Use limits, padding 1 v [ Log spaced
Baseline limits [min max] (msec) (0->pre-stim.

(min max] {msec) (0->pre-stim. 0 Use divisive baseline (DIV Y\ ONebassiine
Wavelet cycles [min max/fact] or sequence
305 [l Use FFT

ERSP color limits [max] (min=-max)

see log power (ss)
ITC color limits [max]

[ plot ITC phase (set)
Bootstrap significance level (Ex: 0.01->1%)

LI FDR correct (sel)
Optional newtimef{) arguments (see Help)
Plot Event Related Spectral Power Plot Inter Trial Coherence L1 Plot curve at each frequency

30/33

Help Cancel Ok
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Electroencephalography
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