
Materials	
  and	
  Methods	
  
•  16	
  right-­‐handed	
  na2ve	
  English	
  speakers	
  
•  Con2nuous	
  MEG	
  data	
  acquired	
  during	
  experimental	
  session	
  
•  208	
  sensor	
  array	
  	
  
•  50	
  trials	
  per	
  condi2on	
  (per	
  cell	
  in	
  design	
  below)	
  
	
  
•  Task: 	
  English-­‐adapted	
  s2muli	
  from	
  Tarkiainen	
  et	
  al.,	
  1999	
  

	
  Focus	
  on	
  s2muli	
  and	
  name	
  aloud	
  when	
  presented	
  with	
  “?”	
  

1)  Are	
  Tarkiainen	
  et	
  al.’s	
  results	
  replicated	
  when	
  using	
  a	
  
cor9cally	
  constrained	
  distributed	
  source	
  analysis?	
  

2) What	
  is	
  the	
  direc9onality	
  of	
  Type	
  I	
  and	
  Type	
  II	
  responses	
  
with	
  respect	
  to	
  the	
  cortex?	
  

Aims	
  

Revealing	
  the	
  cor9cal	
  dynamics	
  of	
  leEer	
  string	
  percep9on.	
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Introduc2on	
  

Conclusions	
  
•  Distributed	
  source	
  analysis	
  replicated	
  Tarkiainen	
  et	
  al.’s	
  results	
  
•  Cor2cal	
  currents	
  appear	
  to	
  be	
  oriented	
  into	
  the	
  cortex	
  (nega2ve)	
  
•  Results	
  mo2vate	
  using	
  source	
  reconstruc2ons	
  that	
  fix	
  direc2on	
  of	
  sources	
  orthogonal	
  to	
  the	
  

surface	
  and	
  analysing	
  only	
  nega)ve	
  sources	
  for	
  es2mates	
  of	
  these	
  responses	
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Func2onal	
  ROI	
  Comparison	
  
Magnetoencephalography	
  (MEG)	
   is	
  par2cularly	
  well	
  suited	
  to	
  measuring	
  evoked	
  
response	
  components	
  of	
  visual	
  word	
  recogni2on.	
  However,	
  licle	
  is	
  known	
  about	
  
the	
   nature	
   of	
   fundamental	
   components	
   rela2ve	
   to	
   the	
   cor2cal	
   surface.	
   Thus,	
  
typical	
   methods	
   of	
   distributed	
   source	
   analysis	
   may	
   overgeneralise	
   the	
   spa2al	
  
extent	
   of	
   these	
   responses	
   by	
   combining	
   the	
   actual	
   sources	
   with	
   source	
  
localisa2on	
  “bleed”	
  into	
  neighbouring	
  cor2ces.	
  
	
  
We	
   conducted	
   a	
   replica2on	
   of	
   Tarkiainen	
   et	
   al.’s	
   (1999)	
   experiment,	
   which	
  
reported	
   robust	
   effects	
   for	
   two	
   response	
   components	
   of	
   interest:	
   the	
   Type	
   I	
   /	
  
M100	
  effect,	
  indexed	
  by	
  greater	
  ac2vity	
  with	
  increased	
  visual	
  noise,	
  and	
  the	
  Type	
  
II	
  /	
  M170	
  effect,	
  indexed	
  by	
  a	
  preference	
  for	
  visible	
  over	
  legible	
  but	
  noisier	
  lecer	
  
strings.	
  
	
  
Tarkiainen	
   et	
   al.	
   (ibid)	
   employed	
   single	
   dipole	
  modelling,	
   which	
   orients	
   ac2vity	
  
with	
  respect	
  to	
  the	
  head	
  coordinate	
  system.	
  We	
  used	
  distributed	
  source	
  analysis	
  
of	
   these	
   responses	
   by	
   reconstruc2ng	
   sources	
   of	
   ac2vity	
   with	
   respect	
   to	
   the	
  
cor2cal	
   surface.	
   We	
   aim	
   to	
   dis2nguish	
   accurate	
   sources	
   from	
   reconstruc2on	
  
“bleed”	
   into	
  neighbouring	
   cor2ces,	
   and	
   test	
  whether	
   response	
   components	
   are	
  
generated	
  by	
  cor2cal	
  currents	
  orientated	
  into,	
  as	
  opposed	
  to	
  out	
  of	
  the	
  cortex.	
  

Type	
  I:	
  
	
  
Greater	
  ac2vity	
  for	
  high	
  
noise(24)	
  than	
  low	
  noise(0),	
  
peaking	
  ~	
  100ms	
  

Type	
  II:	
  
	
  
Greater	
  ac2vity	
  for	
  low	
  
noise(0)	
  than	
  high	
  noise(24),	
  
peaking	
  ~	
  150ms	
   p	
  =	
  .3	
  

p	
  =	
  .008	
  

p	
  =	
  .174	
  	
  
p	
  =	
  .031	
  	
  

p	
  =	
  .0149	
  	
  
p	
  =	
  .02	
  
p	
  =	
  .005	
  
p	
  =	
  .108	
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•  Type	
  I:	
  robust	
  effect	
  in	
  lingual	
  gyrus	
  

•  Type	
  II:	
  robust	
  effect	
  in	
  fusiform	
  gyrus	
  
(VFWA	
  coordinates:	
  Cohen	
  et	
  al.,	
  (2000)	
  

•  Data	
  processed	
  in	
  mne-­‐python	
  using	
  “fixed”	
  orienta2on	
  (signed	
  respect	
  to	
  cortex)	
  
•  Anatomical	
  ROI’s	
  (above)	
  selected	
  from	
  Tarkiainen	
  et	
  al.’s	
  results	
  

Replica2on	
  

•  Results	
  gathered	
  from	
  2	
  x	
  3,	
  
	
  	
  	
  	
  	
  noise	
  vs.	
  s2mulus-­‐type	
  ANOVA	
  

References:	
  

Cluster	
  Permuta2on	
  Analyses	
  

Type	
  II:	
  Type	
  I:	
  

•  T-­‐Test:	
  Word[24]	
  vs.	
  Word[0]	
   •  Time	
  window	
  80:130ms	
  

•  Minimum	
  size	
  of	
  clusters	
  =	
  10	
  sources	
  
•  Threshold	
  for	
  forming	
  clusters,	
  p	
  <	
  0.1	
  
	
  
**Blue	
  clusters	
  refer	
  to	
  nega)ve	
  ac)vity,	
  i.e.,	
  current	
  oriented	
  into	
  the	
  cortex**	
  

Loca2on	
  of	
  Clusters	
  

p	
  =	
  .011	
   p	
  <	
  .001	
  

p	
  =	
  .005	
   p	
  =	
  .008	
  Lateral-­‐Occipital	
  

Cuneus	
  

Lingual	
  

Lateral-­‐Occipital	
  

•  Nonparametric	
  sta2s2cal	
  tes2ng	
  (see	
  Maris	
  and	
  Oostenveld,	
  2007)	
  
•  Calculated	
  over	
  2me	
  and	
  space,	
  corrected	
  for	
  mul2ple	
  comparisons	
  
•  Cluster	
  forma2on	
  restricted	
  to	
  the	
  visual	
  cortex	
  for	
  Type	
  I	
  and	
  

temporal	
  lobe	
  for	
  Type	
  II	
  

•  T-­‐Test:	
  Word[0]	
  vs.	
  Word[24]	
   •  Time	
  window	
  130:180ms	
  

•  T-­‐Test:	
  Word[0]	
  vs.	
  Symbols[0]	
   •  Time	
  window	
  130:180ms	
  

Grand	
  Average	
  
Ac2vity	
  

Loca2on	
  of	
  Clusters	
  
p	
  =.005	
  

p	
  =.05	
  Fusiform	
  

Fusiform	
  


