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  2:	
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Subjects	
  as	
  Passive	
  Observers	
  

Current	
  research	
  focuses	
  on	
  subjects	
  that	
  perform:	
  
Recep4on	
  -­‐	
  percep4on	
  of	
  a	
  s4mulus	
  is	
  integrated	
  into	
  ac4on-­‐

observa4on	
  circuits	
  

Reproduc4on	
  -­‐	
  Subjects	
  may	
  imitate	
  perceived/received	
  ac4on	
  

Representa4on	
  -­‐	
  Subjects	
  ac4vate	
  representa4ons	
  associated	
  
with	
  perceived/received/reproduced	
  ac4on	
  

…but	
  don’t	
  interact!	
  



Shared	
  Manifold	
  Hypothesis	
  (Gallese)	
  

“shared	
  meaningful	
  interpersonal	
  space”	
  

Below	
  the	
  level	
  of	
  declara4ve	
  representa4on	
  

Facilitates	
  mutual	
  understanding	
  of	
  another	
  
agent’s	
  (person’s)	
  ac4ons	
  and	
  emo4ons	
  

Assists	
  in	
  the	
  predic4on	
  of	
  future	
  events	
  



Co-­‐regula4on	
  model	
  

Explains	
  how	
  recep4on,	
  reproduc4on,	
  and	
  
representa4on	
  are	
  coordinated	
  between	
  

individuals	
  

New	
  goals	
  and	
  proper4es	
  can	
  emerge	
  from	
  
simultaneous	
  monitoring,	
  synchroniza4on,	
  and	
  

representa4on	
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  (observed	
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other)	
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  Monitoring	
  
Synchroniza4on	
  



•  Synchroniza4on	
  =	
  jointly	
  and	
  simultaneously	
  
recruited	
  sensory	
  motor	
  processes	
  that	
  are	
  
evident	
  in	
  a	
  neurophysiological	
  mirroring	
  of	
  
the	
  producer	
  by	
  the	
  perceiver.	
  	
  	
  

•  Time	
  locked	
  to	
  the	
  observed	
  s4mulus.	
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Excitatory/inhibitory	
  influences	
  
ensure	
  that	
  correspondence	
  
between	
  agents	
  is	
  par4al	
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3:	
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  Response	
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Co-­‐regula4on	
  can	
  lead	
  to	
  3	
  forms	
  of	
  co-­‐ac4on:	
  

Entrainment	
  

Mimicry	
  

Coordina4on	
  



Imita4on	
  and	
  the	
  Correspondence	
  
Problem	
  (Brass	
  &	
  Heyes	
  2005)	
  

“When	
  we	
  observe	
  another	
  person	
  moving	
  we	
  do	
  
not	
  see	
  the	
  muscle	
  ac4va4on	
  underlying	
  their	
  

movement	
  but	
  rather	
  the	
  external	
  consequences	
  
of	
  that	
  ac4on.	
  	
  So	
  how	
  does	
  the	
  observer’s	
  motor	
  
system	
  ‘know’	
  which	
  muscle	
  ac4va4ons	
  will	
  lead	
  

to	
  the	
  observed	
  movement?”	
  



Compe4ng	
  theories:	
  
Generalist	
  vs.	
  Specialist	
  

Generalist:	
  
Imita4on	
  is	
  

accomplished	
  
through	
  standard	
  
learning	
  and	
  motor	
  
control	
  mechanisms.	
  	
  	
  

Specialist:	
  
Imita4on	
  is	
  

accomplished	
  by	
  a	
  
special-­‐purpose	
  
mechanism.	
  	
  	
  



SPOILER	
  ALERT!!!!	
  

Generalist	
  Wins!!!	
  



Specialist	
  theory:	
  
Ac4ve	
  intermodal	
  matching	
  (AIM)	
  





Generalist	
  Theory	
  #1:	
  

Ideomotor	
  Theory	
  



Generalist	
  Theory	
  #2:	
  

Associa4ve	
  Sequence	
  learning	
  



Evidence	
  for	
  motor	
  ac4va4on	
  by	
  movement	
  
observa4on	
  

Movement	
  execu4on	
  is	
  faster	
  when	
  accompanied	
  
by	
  observa4on	
  of	
  a	
  congruent	
  movement,	
  as	
  
opposed	
  to	
  an	
  incongruent	
  movement.	
  	
  	
  

Interference	
  effects	
  



Special	
  imita4on	
  mechanisms?	
  

Inferior	
  Frontal	
  Gyrus	
   Superior	
  
Temporal	
  
Sulcus	
  

Inferior	
  parietal	
  lobule	
  



Role	
  of	
  Learning	
  in	
  Imita4on	
  

Heyes	
  et	
  al	
  2005	
  





Evidence	
  suggests	
  that	
  the	
  
answer	
  to	
  the	
  correspondence	
  
problem	
  is	
  automa4c	
  ac4va4on	
  
of	
  exis4ng	
  motor	
  representa4ons	
  


