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Binocular Stereopsis 



Various	
  camera	
  configura3ons	
  

•  Single	
  point	
  of	
  fixa3on	
  where	
  op3cal	
  axes	
  
intersect	
  

•  Op3cal	
  axes	
  parallel	
  (fixa3on	
  at	
  infinity)	
  

•  General	
  case	
  



Disparity	
  for	
  a	
  fixa3ng	
  binocular	
  
system	
  



The	
  two	
  basic	
  binocular	
  eye	
  
movements	
  



Disparity	
  is	
  zero	
  on	
  Vieth-­‐Muller	
  circle	
  



Rela3on	
  between	
  disparity	
  and	
  depth	
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•  General	
  case	
  



Parallel	
  Op3cal	
  Axes	
  
(fixa3on	
  at	
  infinity)	
  



Parallel	
  Op3cal	
  Axes	
  
(fixa3on	
  at	
  infinity)	
  



Range	
  Sensors	
  

primesense	
  sensor	
  (used	
  in	
  Kinect)	
  

Velodyne	
  LIDAR	
  Sensor	
  
hQp://www.primesense.com/,	
  hQp://www.ifixit.com/,	
  	
  
hQp://mirror.umd.edu/roswiki/kinect_calibra3on(2f)technical.html	
  
hQp://velodynelidar.com/lidar/lidar.aspx	
  



Depth	
  from	
  Triangula3on	
  

Camera	
  1	
   Camera	
  2	
  

Passive	
  Stereopsis	
  

Camera	
   Projector	
  

Ac3ve	
  Stereopsis	
  

Ac3ve	
  sensing	
  simplifies	
  the	
  problem	
  of	
  es3ma3ng	
  point	
  
correspondences	
  



Recall	
  the	
  formula	
  for	
  disparity	
  with	
  
parallel	
  op3cal	
  axes…	
  	
  



error(distance)	
  –	
  Kinect	
  type	
  sensor	
  
Error	
  in	
  distance	
  es3mate	
  increases	
  quadra3cally	
  with	
  the	
  distance	
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Empirical Observations
Quadratic Fit
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