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Summary	
  

Today	
  (Tuesday):	
  Differen3al	
  Operators	
  on	
  Surfaces	
  
	
  -­‐	
  Differen3al	
  operators	
  in	
  the	
  parametric	
  domain	
  
	
  -­‐	
  Cotangent	
  formula	
  
	
  -­‐	
  Belkin’s	
  approach	
  
	
  -­‐	
  SPH-­‐based	
  scheme	
  

	
  
Thursday:	
  Manifold	
  Harmonics	
  and	
  Applica3ons	
  

	
  -­‐	
  Some	
  theore3cal	
  background	
  
	
  -­‐	
  Mesh	
  Filtering	
  
	
  -­‐	
  Rustamov	
  Embedding	
  	
  
	
  -­‐	
  Fiedler	
  tree	
  
	
  -­‐	
  Other	
  applica3ons	
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  the	
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Jos	
  Stam	
  made	
  use	
  of	
  those	
  operators	
  defined	
  on	
  the	
  	
  
parametric	
  domain	
  to	
  simulate	
  flows	
  on	
  surfaces.	
  	
  

	
   	
   	
   	
   	
   	
  [Flows	
  on	
  Surfaces	
  of	
  Arbitrary	
  Topology,	
  ACM	
  TOG	
  2003]	
  	
  

Differen1al	
  Operators	
  on	
  Surfaces	
  



Differen1al	
  Operators	
  on	
  Surfaces	
  

Differen3al	
  operators	
  can	
  also	
  be	
  defined	
  using	
  	
  
intrinsic	
  proper3es	
  of	
  the	
  surface.	
  



Differen1al	
  Operators	
  on	
  Surfaces	
  

Differen3al	
  operators	
  can	
  also	
  be	
  defined	
  using	
  	
  
intrinsic	
  proper3es	
  of	
  the	
  surface.	
  



Differen1al	
  Operators	
  on	
  Surfaces	
  

Differen3al	
  operators	
  can	
  also	
  defined	
  using	
  	
  
intrinsic	
  proper3es	
  of	
  the	
  surface.	
  



Differen1al	
  Operators	
  on	
  Surfaces	
  

Differen3al	
  operators	
  can	
  also	
  defined	
  using	
  	
  
intrinsic	
  proper3es	
  of	
  the	
  surface.	
  



Differen1al	
  Operators	
  on	
  Surfaces	
  

Differen3al	
  operators	
  can	
  also	
  defined	
  using	
  	
  
intrinsic	
  proper3es	
  of	
  the	
  surface.	
  



Differen1al	
  Operators	
  on	
  Surfaces	
  

Differen3al	
  operators	
  can	
  also	
  defined	
  using	
  	
  
intrinsic	
  proper3es	
  of	
  the	
  surface.	
  



Differen1al	
  Operators	
  on	
  Surfaces	
  

Using	
  Finite	
  Element	
  Formula3on	
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  triangles	
  sharing	
  the	
  edge	
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Allows	
  to	
  discre3ze	
  the	
  Laplace	
  	
  
equa3on	
  directly	
  on	
  the	
  surface.	
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Mesh	
  Edi1ng	
  and	
  Deforma1on	
  

[O.	
  Sorkine,	
  Eurographics	
  2005]	
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  Construc1on	
  

[Daniels	
  et	
  al.,	
  SMI	
  2011]	
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There	
  are	
  at	
  least	
  other	
  two	
  approaches	
  we	
  have	
  
not	
  discussed:	
  
	
  

	
  -­‐	
  Discrete	
  exterior	
  calculus	
  (Desbrun)	
  
	
  -­‐	
  3D	
  constrained	
  to	
  surface	
  approach	
  (Kazhdan)	
  

Those	
  two	
  methods	
  have	
  been	
  discusses	
  during	
  
the	
  advanced	
  seminars.	
  



This	
  Thursday:	
  
	
  

	
   	
  Manifold	
  Harmonics	
  !!!	
  


