
1 





? 

Correspondences? 



• S1, S2ℝ

• f : S1 ℝ
S1 S2 

? 

S1 

S2 

f 



? 

correspondences? no shape match 

too much deformation optimum 



•

•

–

–





•

𝐸 𝑓 = 𝐸 𝑚𝑎𝑡𝑐ℎ 𝑓 + 𝐸 𝑟𝑒𝑔𝑢𝑙𝑎𝑟𝑖𝑧𝑒𝑟 𝑓  



•

•

–

–

–

–

•

–

S2 

f (S1) 
𝐸 𝑚𝑎𝑡𝑐ℎ 𝑓 = 𝑑𝑖𝑠𝑡 𝑓 𝑆1, 𝑆2  



•

•

–

–

f (S1) 

S2 

𝐸 𝑚𝑎𝑡𝑐ℎ 𝑓  



•

•

S2 

f (S1) 

𝐸 𝑚𝑎𝑡𝑐ℎ 𝑓  



•

–

–

–

𝐸 𝑚𝑎𝑡𝑐ℎ 𝑓  



•

𝐸 𝑓 = 𝐸 𝑚𝑎𝑡𝑐ℎ 𝑓 + 𝐸 𝑟𝑒𝑔𝑢𝑙𝑎𝑟𝑖𝑧𝑒𝑟 𝑓  



•

–

–

•

–

•

–

–

𝐸 𝑟𝑒𝑔𝑢𝑙𝑎𝑟𝑖𝑧𝑒𝑟 𝑓  



•

–

–

•

–

•

–

–

𝐸 𝑟𝑒𝑔𝑢𝑙𝑎𝑟𝑖𝑧𝑒𝑟 𝑓  



•

• 𝑓: 𝑉 → ℝ3

S1 

V1 
f 

S2 

f 

f (V1) 

𝐸 𝑟𝑒𝑔𝑢𝑙𝑎𝑟𝑖𝑧𝑒𝑟 𝑓  



•

• 𝛻𝑓

• 𝛻𝑓: 𝑉 → ℝ3

• 𝛻𝑓

• 𝛻𝑓

f 
𝛻𝑓 

𝐸 𝑟𝑒𝑔𝑢𝑙𝑎𝑟𝑖𝑧𝑒𝑟 𝑓  



•

•

S1 

V1 
f 

S2 

f 

f (V1) 

𝐸 𝑓 =  𝛻𝑓 𝐱 𝛻𝑓 𝐱 T − 𝐈
𝐹

2
𝑑𝐱

𝑉1



geometry 

•

•

deformation 



•

•

•

geometry 

deformation 



•

•

)()()( )()( fEfEfE rregularizematch 



•

•

•

–

–





t = 0 t = 1 t = 2 

data 

urshape S 

f  

f 
f 

deformation 



S 

f(S) 

data 

f 



S 

f(S) 

data 

f 



S 

f(S) 

data 

f 



S 

f(S) 

data 

f 



S 

f(S) 

data 

f 



S 

f(S) 

data 

f 



S 

f(S) 

data 

f 



S 

f(S) 

data 

f 



•

•

•

•



Edeform(f) 

S 

Di 

f 

Regularization 
• Elastic energy 

 

• Smooth trajectories 



• ∫ ∫ ∂

• ∫ ∫ ∂



•

•

S 

Di 

Esmooth(S) 

fi
-1(Di) 

S 

fi
-1(Di) 

S 

f 



Results 










