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Today’s	
  Topics	
  
16.	
  Intro	
  to	
  Computer	
  Anima8on	
  
17.	
  Computa8onal	
  Photography	
  

Topic	
  16:	
  
	
  
Computer	
  Anima8on	
  

• Keyframe	
  anima8on	
  	
  
• Forward	
  kinema8cs	
  	
  
•  Inverse	
  kinema8cs	
  
• Mo8on	
  capture	
  
• Physics-­‐based	
  anima8on	
  (dynamics)	
  



2 

Keyframe	
  Anima8on	
  

Designing	
  Plausible	
  Mo8ons	
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Designing	
  Plausible	
  Mo8ons	
  

Keyframe	
  Anima8on	
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Keyframe	
  Anima8on	
  

Keyframe	
  Anima8on	
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Specifying	
  &	
  Interpola8ng	
  Keyframes	
  



6 

Anima8ng	
  Ar8culated	
  Structures	
  

Forward	
  Kinema8cs	
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Forward	
  Kinema8cs	
  

End-­‐Effector	
  Space	
  (aka	
  “Configura8on	
  Space”)	
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End-­‐Effector	
  Space	
  (aka	
  “Configura8on	
  Space”)	
  

End-­‐Effector	
  Space	
  (aka	
  “Configura8on	
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End-­‐Effector	
  Space	
  (aka	
  “Configura8on	
  Space”)	
  

Mo8on	
  in	
  Joint	
  Space	
  vs.	
  Configura8on	
  Space	
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Mo8on	
  in	
  Joint	
  Space	
  vs.	
  Configura8on	
  Space	
  

Key-­‐Framing	
  with	
  Forward	
  Kinema8cs	
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Key-­‐Framing	
  with	
  Forward	
  Kinema8cs	
  

Key-­‐Framing	
  with	
  Forward	
  Kinema8cs	
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Key-­‐Framing	
  with	
  Inverse	
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Key-­‐Framing	
  with	
  Inverse	
  Kinema8cs	
  

Inverse	
  Kinema8cs	
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Inverse	
  Kinema8cs:	
  Difficul8es	
  

Inverse	
  Kinema8cs:	
  Difficul8es	
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Inverse	
  Kinema8cs:	
  Difficul8es	
  

Numerical	
  Inverse	
  Kinema8cs	
  



16 

Numerical	
  Inverse	
  Kinema8cs	
  

Inverse	
  Kinema8cs	
  &	
  the	
  Jacobian	
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Inverse	
  Kinema8cs	
  &	
  the	
  Jacobian	
  

Inverse	
  Kinema8cs	
  Using	
  the	
  Jacobian	
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Inverse	
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  Using	
  the	
  Jacobian	
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Marker-­‐Based	
  Mo8on	
  Capture	
  

What	
  the	
  Camera	
  Sees	
  ...	
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Manipula8ng	
  &	
  Re-­‐Targe8ng	
  MoCap	
  Data...	
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Simula8ng	
  Rigid-­‐Body	
  Physics	
  

Simula8ng	
  Physics	
  of	
  Fluids	
  &	
  Rigid	
  Bodies	
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Simula8ng	
  Physics	
  of	
  Fluids	
  &	
  Rigid	
  Bodies	
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Computa8onal	
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• Keyframe	
  anima8on	
  	
  
• Forward	
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Three	
  Converging	
  Trends	
  	
  

digital	
  cameras	
  

Three	
  Converging	
  Trends	
  	
  

digital	
  cameras	
  +	
  computa8on	
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Three	
  Converging	
  Trends	
  	
  

digital	
  cameras	
  +	
  computa8on	
  +	
  web	
  

Digital	
  post-­‐processing	
  

Slide by Marc Levoy 

Photoshop	
  
replacing	
  tradi8onal	
  darkroom	
  techniques	
  
also	
  replacing	
  exposure	
  compensa8on,	
  color	
  filtering,	
  and	
  
other	
  specialized	
  shoo8ng	
  techniques	
  
	
  

second	
  genera8on	
  tools	
  
warping	
  images,	
  s8tching	
  panoramas	
  
will	
  eventually	
  replace	
  the	
  view	
  and	
  panoramic	
  camera	
  
	
  

around	
  the	
  bend	
  
high-­‐X	
  imaging	
  (resolu8on,	
  dynamic	
  range,	
  focus,	
  etc.)	
  
techniques	
  based	
  on	
  mul8ple	
  images	
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SIGGRAPH	
  Videos	
  
Nishino	
  &	
  Nayar,	
  “Eyes	
  for	
  Religh8ng,”	
  Proc.	
  SIGGRAPH	
  2004	
  
	
  
Bitouk	
  et	
  al,	
  “Face	
  swapping:	
  Automa8cally	
  replacing	
  faces	
  in	
  

photographs,”	
  Proc.	
  SIGGRAPH	
  2008	
  
	
  
Ballan	
  et	
  al,	
  “Unstructured	
  Video-­‐based	
  Rendering:	
  Interac8ve	
  

Explora8on	
  of	
  Casually-­‐Captured	
  Videos,”	
  Proc.	
  SIGGRAPH	
  2010	
  
	
  
Liu	
  et	
  al,	
  “Content-­‐preserving	
  warps	
  for	
  3D	
  video	
  stabiliza8on,”	
  

Proc.	
  SIGGRAPH	
  2009	
  
	
  
Yuan	
  et	
  al,	
  “Image	
  deblurring	
  from	
  blurred/noisy	
  image	
  	
  

Eyes	
  for	
  Religh8ng	
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Face	
  swapping	
  

Unstructured	
  Video-­‐based	
  Rendering	
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3D	
  Video	
  Stabiliza8on	
  

Image	
  deblurring	
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What	
  Comes	
  Next…	
  


