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Our Goal

 Target for generic soft objects 

 To estimate from pure kinematic data without 

force-displacement measurements

 To estimate the reference shape as well as 

material properties and damping coefficients
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Acquisition of static shape and deformable motion.
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 : latent variable

 Normally distributed
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 E step: 

 expectation

 generate a lower bound

 M step: 

 maximize the lower bound
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 E step: 

 expectation

 generate a lower bound

 M step: 

 maximize the lower bound

 explain observation +  minimize potential energy 

 virtual force + physics simulation
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 Captured trajectory

 Project on to the Eigen mode
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 Physics-based deformation tracking
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Physically-based Deformation Models

Young’s modulus, Poisson ratio

Reference shape

Manual tuning these parameters for heterogeneous 

objects is tedious and error prone


