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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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‘extended’,1 

Option       Default               Comments 

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

‘stop’                1e-7            final weight change  stop 

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

‘maxsteps’       512             more channels  more steps 

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

‘stop’,1e-7 ‘lrate’,1e-3 ‘maxsteps’,750 ‘pca’,50 

Runica options 

Other algorithms: 
binica, jader,erica,sobi,acsobiro 
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Runica progress… 
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Evaluating ICA components 

Component Scalp Maps & Activity  

Component ERP 

Component spectral power 

Component ERP images 

Component ERSP & Coherence 

Exercise... 
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Where is the ICA decomp? 
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Plot ICA scalp maps 
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Plot ICA scalp maps 
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Compare 'good' and 'bad' scalp maps 
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Scroll component activities 

Activity like this that is not separated by ICA should be  

removed and ICA run again for better decomposition 
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Plot ICA component properties 

Trial 4 

Trial 1 

Trial 2 

Trial 3 

ERP Image 
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Reviewing component properties 



13 

Component scalp maps/properties 
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Export ICA weights 

File will contain the weights*sphere matrix 
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Importing ICA weights 
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Evaluating ICA components 

Component Scalp Maps & Activity  

Component ERP 

Component spectral power 

Component ERP images 

Component ERSP & Coherence 

Exercise... 
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Component ERPs 
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Definition: The data envelope 

Data (all channels) 

Data envelope (max/
min traces) 



24 

IC contributions to ERP envelope 
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Evaluating ICA components 

Component Scalp Maps & Activity  

Component ERP 

Component spectral power 

Component ERP images 

Component ERSP & Coherence 

Exercise... 
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Plot component power 
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Plot component power 

6 
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Evaluating ICA components 

Component Scalp Maps & Activity  

Component ERP 

Component spectral power 

Component ERP images 

Component ERSP & Coherence 

Exercise... 
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Component ERP image 



30 

ERP Image basics 

Trial 1 

Trial 2 

Trial 3 

Trial 4 

ERP Image 

by default, sorted by 
time-on-task  

(1st trial, 2nd trial, ...) 
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ERP Image basics 
Trial 1: 
Trial 2: 
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ERP Images: smoothing across trials 
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Component ERP Images 



34 

Component ERP Images 

10  12 0 

Phase-sorted image 
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Component ERP Images 

10  12 

10  12 .01 

0 

Phase-sorted  
alpha power 
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Component ERP Images 

10  12 

10  12 .01 

0 

'ampsort' , [0  0  10  12] 

>> help erpimage 
 'ampsort' = [center_m,s prcnt, freq, maxfreq]  Sort epochs by amplitude. 
                 (See 'phasesort' above). If ms_center is 'Inf', then sorting 
                 is by mean power across the time window specified by 'sortwin'  
                 below. If third arg, freq, is < 0, sort by mean power in the range 
                 [ abs(freq)   maxfreq ].  

Same data: Sorted by alpha amplitude 

Phase-sorted  
alpha power 



Component ERP Images 

10  12 

10  12 .01 

0 

'ampsort', [0  0  10  12] 

Same sorting order: Amplitude vs. activations 
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Evaluating ICA components 

Component Scalp Maps & Activity  

Component ERP 

Component spectral power 

Component ERP images 

Component ERSP & Coherence 

Exercise... 



Plot IC ERSP 
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IC cross coherence 
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IC cross coherence 

Be sure to mask by  

bootstrap significance limits 
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Exercise 

•   ALL 
 Load faces_3.set or faces_4.set, epoch, reject noise 

•  ALL 
 -From the GUI, plot component ERPs with maps 
 -Pick an interesting IC/ERP (e.g. component contributing to 
N170) and plot an ERP image of it 
 -Try sorting by RT or phase, is there any relationship to the IC 
activation pattern? What about power in a frequency band of 
choice?  

•  Advanced 
 -Plot cross coherence between two selected Ics studied above 
 -Compare this result with cross coherence between two 
channels that are highly weighted in the respective ICs 


