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Authoring	  Augmented	  Reality	  	  

•  Seamless	  integraAon	  of	  the	  physical	  and	  
digital	  worlds	  

•  Context:	  	  
Mixed	  –Physical/Digital-‐	  environments	  
– Enrich	  and	  explain	  the	  physical	  world	  by	  adding	  
dynamic	  deformable	  digital	  content	  

– Design	  new	  forms	  of	  interacAon	  between	  humans	  
and	  mixed	  environments	  	  



Combining	  	  
the	  physical	  and	  digital	  worlds	  
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Combining	  	  
the	  physical	  and	  digital	  worlds	  

•  A	  large	  scope	  but	  a	  common	  objecAve	  

InteracAve	  Mixed	  environment	  



Authoring	  Augmented	  Reality	  	  

•  InteracAve	  Mixed	  Environments	  

•  Challenges	  
– Real-‐Ame	  capture	  and	  simulaAon	  of	  the	  real	  world	  
– RepresentaAon	  and	  ediAng	  of	  virtual	  prototypes	  
– Natural	  interacAon	  with	  mixed	  environments	  



Authoring	  Augmented	  Reality	  	  
•  Persyval:	  Complementary	  experAse	  

	   	  	  Master	  of	  Science	  in	  InformaAcs	  

Non-tangible world 
Computer world 

Virtual world 

Real world 

Human	  sensory	  motor	  and	  cogniAve	  skills	  

Geometry	  
Topology	  
MathemaAcal	  and	  
physical	  models	  

Signal	  processing	  	  
Image	  processing	  
Biosignal	  processing	  
Computer	  vision	  
Computer	  graphics	  

Human-‐Computer	  InteracAon	  	  



Authoring	  Augmented	  Reality	  	  

•  IllustraAons:	  
–  	  Focus	  on	  two	  subjects	  highlighAng	  the	  synergy	  
between	  the	  researchers	  of	  Persyval	  

1.  Tangible	  interacAon	  -‐	  physically	  manipulable	  
interfaces	  

2.  Controlling	  the	  performance	  of	  a	  virtual	  actor	  by	  
demonstraAon	  

Physical world Digital world 



Authoring	  Augmented	  Reality	  	  

•  IllustraAons:	  
–  	  Focus	  on	  two	  subjects	  highlighAng	  the	  synergy	  
between	  the	  researchers	  of	  Persyval	  

– Tangible	  interacAon	  -‐	  physically	  manipulaAve	  
interfaces	  
 Biosignal	  modaliAes	  

–  Brain/Muscle-‐Computer	  interacAon	  

– MulAmodal	  interacAon	  

 Augmented	  objects	  for	  interacAon	  	  

Physical world Digital world 



Tangible	  interacAon	  
•  Brain-‐Computer	  interacAon	  
•  ScienAfic	  challenges	  

– Convert	  EEG	  signal	  	  into	  commands	  

– MulAmodal	  interacAon:	  complementarity	  	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  posiAon	  	  	  	  	  	  +	  	  	  	  	  parameter	  

+	  



Tangible	  interacAon	  
•  Muscle-‐Computer	  interacAon	  
•  Challenges	  

– Convert	  EMG	  readings	  into	  gestures/pressures	  
 Biomechanical	  modeling	  /	  Motor	  control	  theories	  

– MulAmodal	  interacAon:	  complementarity	  
(posiAon	  +	  pressure)	  

+	  



Tangible	  interacAon	  

•  Augmented	  objects	  for	  tangible	  interacAon	  
 Deformable	  physical	  objects	  as	  input	  tools	  

  ScienAfic	  challenges	  
–  Design	  space	  
–  Digital/Physical	  material	  

Smaller	  object	  /	  Low	  precision	   Bigger	  object	  /	  	  High	  precision	  



Controlling	  the	  performance	  of	  a	  
virtual	  actor	  by	  demonstraAon	  

•  The	  director	  plays	  the	  scene	  in	  front	  of	  a	  camera	  

•  The	  system	  analyzes	  her/his	  performance	  (dicAon,	  facial	  expressions	  and	  
head	  movements)	  	  	  

•  The	  system	  creates	  a	  virtual	  actor	  imitaAng	  the	  director	  

•  Technological	  challenges	  
–  analysis	  and	  	  synthesis	  of	  mulAmodal	  behavior,	  	  

staAsAcal	  modeling	  and	  learning	  	  
by	  demonstraAon	  

•  Cogni/ve	  challenge	  

–  model	  of	  the	  coupling	  between	  	  
the	  director	  and	  	  the	  virtual	  actor	  (saAsfactory	  	  	  
experiences	  and	  unsuccessful	  imitaAons)	  -‐percepAon-‐acAon	  	  links	  
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Authoring	  Augmented	  Reality	  -‐	  AAR	  
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