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EEGLAB Matlab toolbox

main graphic interface

The folder with eeglab.m must be in your Matlab “paths”



Importing a dataset

EEGLAB supports many 

different raw data formats



Imported EEG data

EEGLAB GUI

displays dataset

basics



Load an existing dataset
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• Import events from Matlab array or ASCII file
• Import events from data channel
• Import from Presentation event file 
• Import from Neuroscan file

72

Import data events

(Often imported automatically 

during data import)



Appearance of an event channel in raw data



Imported data events

If event import was 

successful, 

you will see an 

appropriate 

number here



Review event values

Number of
possible 

event 
fields is 
unlimited

Insert event 
BEFORE 

current event

To resort: first 
select  Main 
sorting field

Append event 
AFTER 

current event

Delete 
CURRENT

event

Basic
fields



Import channel locations

9 file formats supported: 
['loc'|'sph'|'sfp'|'xyz'|'asc'|'polhe
mus'|'besa'|'chanedit'|'custom'] 



Import channel locations

EEG





Imported channel locations



Pre-processing pipeline
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Re-reference data (if necessary/desired)

LEYE REYE

For example, 

average reference

optional



Re-reference data (if necessary/desired)

EEG = pop_reref( EEG, 39);

TP9  TP10

OR, re-reference to

(i.e.) 'linked mastoids'



Resample data (if necessary)

20

128



Save new dataset, keep old one



Multiple active datasets (ALLEEG)



Pre-processing pipeline

Import into EEGLAB Import event markers
and channel locations
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(if necessary)

High pass filter
(~.5 – 1 Hz)

Reject large artifact 
time points

Collect high-density
EEG data (>30 chan)

Remove line noise
(if necessary)

Identify/reject
bad channels



Filter the data (if necessary/desired)

High-pass

needed

for ICA

Lower cut off frequencies require longer 
stretches of continuous data



Pre-processing pipeline

Import into EEGLAB Import event markers
and channel locations
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(if necessary)

High pass filter
(~.5 – 1 Hz)

Reject large artifact 
time points

Collect high-density
EEG data (>30 chan)

Remove line noise
(if necessary)

Identify/reject
bad channels



Cleanline



Remove line noise (Cleanline)

27



Plot channel spectra

28



Filter comparisons

29

0.5 Hz high-pass filter 0.5 Hz high-pass filter
50 Hz low-pass filter

0.5 Hz high-pass filter
Cleanline: 60 Hz



Pre-processing pipeline

Import into EEGLAB Import event markers
and channel locations

Re-reference/
down-sample
(if necessary)

High pass filter
(~.5 – 1 Hz)

Reject large artifact 
time points

Collect high-density
EEG data (>30 chan)

Remove line noise
(if necessary)

Identify/reject
bad channels
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Scroll channel data

Alternate GUI option, 
same function
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Scroll channel data

scaling

channels,
time,

events

sec/epoch

Scroll 
buttons

Event markers



Manually identifying bad channels

Identify bad channel
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Manually identifying bad channels

34



Manually identifying bad channels
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Auto-detection of noisy channels

36



Auto-detected noisy channel
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Removing channel(s)

If not checked, will result 

in dataset with one channel
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Pre-processing pipeline

Import into EEGLAB Import event markers
and channel locations

Re-reference/
down-sample
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High pass filter
(~.5 – 1 Hz)

Reject large artifact 
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Collect high-density
EEG data (>30 chan)

Remove line noise
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Identify/reject
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>> eeg_eventtypes(EEG)

1 140

2 60

201 60

Extract epochs

star

circle

button press
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Extract epochs
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Save dataset (optional)

SimpleOddball non-target epochs

Or save later from menu

SimpleOddball_non-target epochs



Scroll (epoched) channel data



Reject epochs with artifact

44

1.1 s epoch 1.1 s epoch 1.1 s epoch 1.1 s epoch 1.1 s epoch

Click anywhere within

an epoch to select it

for rejection
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Reject data epochs



17th EEGLAB Workshop, Nov. 14-18, 2013, San Diego: Marissa Westerfield – ERP visualizationEEGLAB Workshop V, Nov. 8-10, 2007, San Diego: Julie Onton – Artifact rejection and running ICA 46

Reject data epochs

visual 
inspection

probability



Reject data epochs

Number of epochs
above threshold

indicated here
32Start by clicking

Calculate:

Novice EEGLAB Workshop, Sept 22, 2011, Mallorca, Spain: Julie Onton – Evaluating ICs
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Reject data epochs



17th EEGLAB Workshop, Nov. 14-18, 2013, San Diego: Marissa Westerfield – ERP visualizationEEGLAB Workshop V, Nov. 8-10, 2007, San Diego: Julie Onton – Artifact rejection and running ICA 49

Reject data epochs
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Reject data epochs



Pre-processing pipeline

Import into EEGLAB Import event markers
and channel locations

Re-reference/
down-sample
(if necessary)

High pass filter
(~.5 – 1 Hz)

Reject large artifact 
time points

Collect high-density
EEG data (>30 chan)

Remove line noise
(if necessary)

Identify/reject
bad channels



Visualize ERP in rectangular array
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Visualize ERP in topographic array

53



Visualize ERP scalp distribution



Visualize channel ERPs in 2D
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Visualize channel ERPs in 3D



Practice data set: Sternberg working memory

T

RESPONSE

M L T G P Y Q W

Maintenance
(2-4 sec)

Fixation
(5 sec) Probe

SOA
(1.4 sec)

Was this letter in the memorized set?

(RT)
Memorize

Ignore

-+

File .../SampleData/stern.set
Data Continuous data (not epoched), ref‘d to right mastoid
Task between 3 and 7 letters to memorize (colored black),

between 1 and 5 letters to ignore (colored green), 
8 letters presented during each trial
50% chance of probe letter being ‘in-set‘

See 'SternbergTaskExplanation.pdf' in 
workshop folder for more task details.



Exercise

• ALL
-Load stern_125Hz.set (continuous data)
-Do not save your changes under the same filename!

• Novice
-Scroll channel data and explore plotting options 
-Reject noisy time points and channels by visual inspection
-Import standard channel locations

• Intermediate 
-Epoch the data and reject noisy epochs by auto rejection
-Plot channel ERPs 
-Try different filter methods and cut-offs, compare results

• Advanced (requires supplementary material)
-Compare channel ERPs across conditions



Supplementary lessons



Compare ERPs across conditions

How do 'Memorize' and 
'Ignore' ERPs differ?



Compare ERPs across conditions

>>pop_comperp(ALLEEG,1,[2 3],[],'addavg','off','addstd','off', …
'addall','on','diffavg','off','diffstd','off','lowpass',20, …
'tplotopt',{'ydir',1});

Compare ERPs 
from two conditions



Compare ERPs across conditions

Click on an axis 

to see larger image



Analysis of ERP differences

>> pop_comperp(ALLEEG,1, 2, 3,'addavg','off',…
'addstd','off', 'diffavg','on','diffstd','off', …
'lowpass',20, 'tplotopt',{'ydir',1});

Plot difference
between two conditions



Analysis of ERP differences

ERP
difference
between

2 conditions



Merge (append) datasets



Merged datasets
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