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Running ICA and Plotting Measures 

1)

2) Plot IC ERPs  

3) IC spectral power  

4) IC ERP images  

5) IC ERSP  



Retrieve or reload continuous EEG dataset 
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RETRIEVE RELOAD 



Reject continuous data 

Equivalent 
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Reject continuous data 

Click and drag with mouse 

over noisy data to reject 
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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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Independent Component Analysis 

x = scalp EEG W = unmixing matrix  

ICA 

W-1 (scalp projections) 

W*x = u 

u = sources 

* 

x = W-1*u 
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ñSecretsò to a good ICA decomposition 

ü  Garbage iné garbage out (itôs not magic) 

ü  Remove large, non-stereotyped artifacts  

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

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

ü  Remove bad channels 

ü Data must be in double precision (not single) 

 



óextendedô,1 

Option      Default               Comments 

 

óextendedô          0               1 is recommended to   

                                            find sub-gaussians 

 

óstopô                1e-7            final weight change Ą stop 

 

ólrateô          determined       too small Ą too longé 

     from data          too large Ą wts blow up  

 

ómaxstepsô       512             more channels Ą more steps 

 

ópcaô                 0 or             Decompose only a                                                   

                  EEG.nbchan      principal data subspace 

óstopô,1e- 7 ólrateô,1e- 3 ómaxstepsô,750 ópcaô,50 

Runica options 

Other algorithms: 

binica,amica,sobi,acsobiro 



Runica progressé 



ICA weights in EEG structure 



Running ICA and Plotting Measures 

1) Run ICA  

2)

3) IC spectral power  

4) IC ERP images  

5) IC ERSP  



Component ERPs 



Component ERP envelope 



Definition: The data envelope 

Data (all channels) 

Data envelope 

(max/min traces) 



IC back-projection envelope 



IC back-projection envelope 

IC envelopes  

plotted for simplicity 

(instead of all  

back-projected  

channels) 



IC contributions to ERP envelope 
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Component contribution to the dataset ERP 

Artifact 
components 



Running ICA and Plotting Measures 

1) Run ICA  

2) Plot IC ERPs  

3)

4) IC ERP images  

5) IC ERSP  



Plot component power 



Plot component power 
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Running ICA and Plotting Measures 

1) Run ICA  

2) Plot IC ERPs  

3) IC spectral power  

4)

5) IC ERSP  



Component ERP image 



ERP Image basics 

Trial 1 

Trial 2 

Trial 3 

Trial 4 

ERP Image 

by default, sorted by 

time-on-task  

(1st trial, 2nd trial, ...) 



ERP Image basics 

Trial 1: 
Trial 2: 
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ERP Images: smoothing across trials 
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Component ERP Images 



Component ERP Images 
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Phase-sorted image 



Component ERP Images 
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