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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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“Secrets” to a good ICA decomposition 

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

  Remove large, non-stereotyped artifacts  

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

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

  Remove bad channels 

 Data must be in double precision (not single) 

 



‘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,amica,sobi,acsobiro 



Runica progress… 



ICA weights in EEG structure 
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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 
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Plot component power 



Plot component power 
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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: 

. 

. 

. 

+ 

- 

+ 

- 



ERP Images: smoothing across trials 
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Component ERP Images 



Component ERP Images 

10  12 0 

Phase-sorted image 



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_ms, prcnt, freq, maxfreq]  Sort epochs by amplitude. 

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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Plot IC ERSP 

Time points lost at  

beginning and end of epoch 



Plot IC ERSP 



Exercise 

•  ALL 

 - Load stern_125Hz.set (has ICA weights already) or SimpleOddball.set 

 - Epoch on Memorize letters (or event of choice), reject noise 

 

• Novice / Intermediate 

 - From the GUI, plot component ERPs with maps 

 - Pick an interesting IC and plot an ERP image of it 

 - Try sorting by phase, is there any relationship to the IC  

   activation pattern? What about power in a frequency band of  

   choice?  

 - Plot ERSPs for selected ICs 

  ~ Compare FFT, wavelet(s), and multi-taper methods for ERSP 

  


