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Data Cleaning for ICA

Variant 1: Continuous Data
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Reject continuous data
Equivalent



Reject continuous data
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Click and drag with mouse

over noisy data to reject



Rejecting data for ICA

To prepare data for ICA:

Keep
Reject

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

Reject large muscle or 
otherwise strange events...
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Automatic rejection of continuous data
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Clean_rawdata plugin of EEGLAB

uncheck



EEG = clean_artifacts( EEG, 'Highpass', 'off',...
'ChannelCriterion', 'off',...
'LineNoiseCriterion', 'off',...
'BurstCriterion', 30,...
'WindowCriterion',0.3);
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Automatic rejection of continuous data
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Automatic rejection of continuous data



Pre-processing pipeline

Import into EEGLAB Import event markers
and channel locations

Re-reference/
down-sample
(if necessary)

High pass filter
(~.5 – 1 Hz) Examine raw data

Reject large artifact 
time points

Identify/reject
bad channels
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Collect
EEG data



Independent Component Analysis

x = scalp EEG W = unmixing matrix

ICA

W-1 (scalp projections)

W*x = u

u = sources

*
x = W-1*u

C
hannels

Time

u = sources

C
om

ponents

Time
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Running ICA

Task 1
Run ICA

Task 2
Evaluating ICA Components



“Secrets” to a good ICA decomposition

Ø Garbage in… garbage out (it’s not magic)

Ø Remove large, non-stereotyped artifacts 

Ø Do you have enough data? (based mostly on time, not frames)

Ø High-pass filter to remove slow drifts (no low-pass filter needed)

Ø Remove bad channels

Ø Data must be in double precision (not single)

ØData should be full rank



Preprocessed Dataset
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ICA options
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Option Default Comments

‘extended’ 0 1 is recommended to 
find sub-gaussians

‘stop’ 1e-7 final weight change à stop

‘lrate’ determined too small à too long…
from data too large à wts blow up

‘maxsteps’ 512 more channels à more steps

‘pca’ 0 or             Decompose only a                                                  
EEG.nbchan principal data subspace

60
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60

Faster ICA option
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EEG = pop_runica( EEG , 'runica', 'extended',1, 'pca', EEG.nbchan-1);

Faster option:

EEG = pop_runica( EEG , 'picard', 'maxiter', 500, 'pca', EEG.nbchan-1);

ICA options



Runica progress…
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Results of ICA Decomposition in EEG struct

18



19

Results of ICA Decomposition in EEG struct



English à MATLAB
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Source activation = unmixing * Channel data

Channel data = mixing (topo) * Source activation

EEG.icaact = (EEG.icaweights*EEG.icasphere) * EEG.data

EEG.data = EEG.icawinv * EEG.icaact



Running ICA

Task 1
Run ICA

Task 2
Evaluating ICA Components



Now what…?
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Part 1
Getting an overview of your ICs

Part 2
Classifying/Evaluating ICs



Now what…?
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Part 1
Getting an overview of your ICs

Part 2
Classifying/Evaluating ICs



A convenient ‘trick’…
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Use ‘Inspect/label components by map’
to survey components



An interactive overview of ICs
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Step 0: Quality of Decomposition
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L J
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Examining IC Properties
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Plot IC Properties



IC Properties
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IC Topography
topoplot()

ERP Image
&
ERP
erpimage()

Power Spectrum
spectopo()
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Part 1
Getting an overview of your ICs
Part 2
Classifying/Evaluating ICs

Eye Artifacts
Muscle Artifacts
Other Artifacts



Evaluating ICs

• Over time, most EEGLAB users develop a heuristic sense of which 
ICs might be brain vs. artifact.

• Heuristics are generally based on:
• Topography
• Component Activities (scroll)
• ERP
• Power Spectrum

• IC Classification can be used to ‘clean’ data—study likely brain 
activity without artifacts

• There are new efforts to automate this process, but doing it by hand 
is a good place to start to build intuition – IC Label plugin
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Topography



IC1 - eyeblink
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IC1 - eyeblink
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Low frequency
activity

Sporadic large 
biphasic pulsesClassic frontal

eye-blink topography
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Plot à Component Activations (scroll)



IC 1 Activation – eyeblink
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Sporadic large 
biphasic pulses
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IC 6 - cardiac

Periodic spikes (~1 / sec)

Cardiac-like topographies:
Shallow gradient =
extremely distant source

Unusual, peaky spectrum
(often peaks ~5, 10 Hz)



IC 6 - cardiac
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Periodic spikes (~1 / sec)



IC 8 – Muscle
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Narrowly spaced dipolar
topography (consistent with
superficial source)

High frequencies dominate
power spectrum

Noisy ERP/ERP Image



IC 8 Activation – Muscle
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IC 33 – Bad channel
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Sporadic ERPIMAGE activity
(sometimes just a single large spike)

Punctate topography
(single channel)



IC classification so far…
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Eye

Muscle

Cardiac

Badchan



IC Label plugin



IC Label plugin



View extended component properties
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1:60
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View extended component properties
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IC Label plugin



https://labeling.ucsd.edu/tutorial

Practice Labeling…

Luca Pion-Tonachini, 2019
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Save dataset
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Thank You!


