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Cloth	  Simula'on	  Overview	  

•  Problem	  of	  Interest	  
•  Applica7ons	  
•  Challenges	  
– Forces	  
– Deforma7on	  
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My	  Project	  

•  “Large	  Steps	  in	  Cloth	  Simula7on”	  
•  Preliminary	  Implementa7on	  
•  Goals	  
– Public	  Implementa7on	  
– Extend	  Simulator	  
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[Baraff	  and	  	  
	  Witkin	  1998]	  



Forces	  and	  S'ffness	  Matrices	  

•  Cloth	  Forces	  

•  Bend	  Formula	  

•  Force	  Deriva7ves	  

N1	  

N2	  

Θ	  
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[Baraff	  and	  	  
	  Witkin	  1998]	  

-‐	  Stretch	  

-‐	  Shear	  

-‐	  Bend	  



Timestepping	  the	  Forces	  

–  Must	  solve	  sparse	  linear	  system	  
–  Can	  take	  large	  7mesteps	  
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[Baraff	  and	  Witkin	  1998]	  

Explicit	  

Implicit	  

–  Fast	  
–  Unstable	  with	  large	  7mesteps	  



Challenges	  

•  Complexity	  of	  Formulas	  
– 3rd	  order	  tensors	  
– Large	  matrices	  

•  Collapsing	  Triangles	  
– Length	  of	  normal	  -‐>	  0	  
– Explosions	  
– Remedy	  
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Results	  
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Model	   Triangles	   FPS	  
%	  Forces	  +	  
S'ffness	  
Matrix	  

%	  Solver	  

Curtain	   2400	   25	   67	   33	  
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Model	   Triangles	   FPS	  
%	  Forces	  +	  
S'ffness	  
Matrix	  

%	  Solver	  

Skirt	   4608	   12	   75	   25	  



Mul'threading	  
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Future	  Considera'ons	  

•  Damping	  Forces	  

•  Collision	  Detec7on	  

•  Code	  Op7miza7ons	  
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[Bridson	  et	  al.	  2002]	  
[Govindaraju	  et	  al.	  2005]	  
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Computer	  Specs	  

•  Pen7um	  Mac	  Pro,	  2x66	  GHz	  Quad	  Core	  
•  Intel	  Xeon	  Dual	  Processor:	  16	  GB	  RAM	  
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