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Mass-Spring Model (MSM) 
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MSM: topology and spring stiffness 

ÅTopology identification 

ÅSpring stiffness estimation 
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ÅTopology identification 
ï different learning algorithms 

ï tetrahedral mesh topology. 

üG. Bianchi et al Proc. aL//!L Ωлп, 2004 

ÅSpring stiffness estimation 
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ÅSpring stiffness estimation 

ïfrom Material Science 

ïfrom discretized formulation of continuum 

ïother optimization techniques 
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MSM: spring stiffness. Example. 
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For regular tetrahedral mesh 

In case of irregular tetrahedral 
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 - edge length 

- ̧ ƻǳƴƎΩǎ ƳƻŘǳƭǳǎ 

- equivalent edge length 

- volume of element 

üB. Lloyd et al  IEEE Transactions on Visualization and Computer Graphics, 2007 
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Η [ƛƳƛǘŜŘ ǘƻ ǎƻƳŜ ǎǇŜŎƛŦƛŎ ǾŀƭǳŜǎ ƻŦ tƻƛǎǎƻƴΩǎ ǊŀǘƛƻΤ ǾŀƭƛŘ ŦƻǊ ǎƳŀƭƭ ŘŜŦƻǊƳŀǘƛƻƴǎ 



MSM: cubical mesh 

ÅTopology cubical mesh 

 

 

 

 

ÅSpring stiffness - fitting procedure 
ü G. San-±ƛŎŜƴǘŜΣ όнлммύ άDesigning deformable models of soft tissue for 

virtual surgery planning and simulation using the Mass-Spring aƻŘŜƭέΦ 
PhD thesis. 
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 ! Material nonlinearity; but regular cubical mesh, fitting procedure  



MSM: examples 

Porcine liver and gallbladder deformation:  
Y. Duan et al Lecture Notes in Computer Science, 2013 



MSM: examples 

Brain model deformation: 
G. San-Vicente et al IEEE Transactions on Visualization and Computer Graphics, 2012 


