
IC  Evaluation  Practicum (Day  1)

• ICA  Component  Classifier  Competition

• Traditional  Practicum  using  faces_4.set
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Automating  IC  Identification

Luca  Pion-Tonachini (lpionton@ucsd.edu)

Goal:  Create  an  automated,  high  confidence  EEG  component  labeler.

Motivation:  Typically  we  rely  on  expert  knowledge  to  pick  which  
components  to  work  with,  but  can  be  very  time  consuming  with  large  
datasets  or  inconvenient  /  infeasible  when  automation  is  the  goal  
(BCI).

Plan:
1.Aggregate  Data
2.Gather  Labels

reaching.ucsd.edu:8000/tutorial
3.Process  Labels
4.Train  Classifiers

Real-time  and  offline  versions
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– let's  play…
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*Prefix  your  user  name  with  XXI,  e.g.  XXI_jiversen
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Practice  First…
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IC  Evaluation  Practicum (Traditional)

• ALL
- Download   then  load  faces_4.set,  epoch  on  face

• Novice,  Intermediate
- From  the  GUI,  open  the  ‘Reject  component  by  map’   interface
- Explore  and  classify  several  additional   ICs:  muscle,  channel,  brain

~  Justify  your  classification
- Redo  the  ”Plot  à Component  ERPs  à With  component  maps”  excluding  your  
additional   artifacts.  What  change  do  you  observe?
- Pick  a  brain  IC.  Plot  an  ERP  Image

~  Try  sorting  by  phase,  is  there  any  relationship   to  the  IC  
activation  pattern?  What  about  power  in  a  frequency  band  of  
choice?  

• Intermediate
- Plot  ERP  Image  sorted  by  response  latency

~  Figure  out  how  to  realign   trials  to  response  latency  instead   (Hint  ‘Align’)
- Plot  ERSPs  for  selected  ICs

~  Explore  parameter  options.  Why  is  each  useful?
- Plot  component  cross-coherence  for  pairs  of  ICs

• ALL  (Time  permitting)
- Create  second  dataset,  epoched on  object
- Examine  ERP  differences  between   the  conditions  using  ”Plot  à Component   ERPs  à
With  component  maps  (compare)”
- For  ICs  most  different  between  conditions,  compare  ERP  Image,  ERSP

5EEGLAB  Workshop  XXI,  April  4-8,  2016,  Italy  –John  Iversen– Evaluating   ICA  components



(Example  Datasets)
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Load:  EEG_data/faces_4.set

Tools à Extract Epochs

(Some  other  examples  use  stern_125Hz.set)

Subtract Baseline [-1000 0]
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IC  Classification…so  far
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Eye
Muscle
Cardiac
Badchan
Brain

EEGLAB  Workshop  XXI,  April  4-8,  2016,  Italy  –John  Iversen– Evaluating   ICA  components



IC  Evaluation  Practicum (Traditional)

• ALL
- Download   then  load  faces_4.set,  epoch  on  face

• Novice,  Intermediate
- From  the  GUI,  open  the  ‘Reject  component  by  map’   interface
- Explore  and  classify  several  additional   ICs:  muscle,  channel,  brain

~  Justify  your  classification
- Redo  the  ”Plot  à Component  ERPs  à With  component  maps”  excluding  your  
additional   artifacts.  What  change  do  you  observe?
- Pick  a  brain  IC.  Plot  an  ERP  Image

~  Try  sorting  by  phase,  is  there  any  relationship   to  the  IC  
activation  pattern?  What  about  power  in  a  frequency  band  of  
choice?  

• Intermediate
- Plot  ERP  Image  sorted  by  response  latency

~  Figure  out  how  to  realign   trials  to  response  latency  instead   (Hint  ‘Align’)
- Plot  ERSPs  for  selected  ICs

~  Explore  parameter  options.  Why  is  each  useful?
- Plot  component  cross-coherence  for  pairs  of  ICs

• ALL  (Time  permitting)
- Create  second  dataset,  epoched on  object
- Examine  ERP  differences  between   the  conditions  using  ”Plot  à Component   ERPs  à
With  component  maps  (compare)”
- For  ICs  most  different  between  conditions,  compare  ERP  Image,  ERSP

8EEGLAB  Workshop  XXI,  April  4-8,  2016,  Italy  –John  Iversen– Evaluating   ICA  components



Realigning  Trials:  Stimulus  vs.  Response
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Nice method for 
generating
dual ERPs

Jung T-P, Makeig SD, Westerfield M, Townsend J, Courchesne
E, Sejnowski TJ (2001) Analysis and visualization of single-trial 

event-related potentials. Hum Brain Mapp 14:166–85.
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