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Physical parameters identification of FE model through measurement of inner deformation
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Abstract: This paper describes the method to identify the parameters of 2D FE (Finite Element) deformation
model from the measured inner deformation of soft objects. First, we formulate 2D elastic deformation and apply
FE method to compute the deformation numerically. Next, we describe the method to measure the deformation
of soft objects. We propose to deform an object to be identified by another object of which physical parameters
are known. During this process, inner deformation of the two objects are measured by CT or MRI technique.
Soft objects are pushed by the objects which of the parameters identification is tested in advance. Finally, we

formulate a method to identify the model parameters from the measured deformations.
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Fig.1 Cover of two-dimensional region by triangles
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Fig.3 Pushing operation
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Fig.4 The method of parameters identification
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Fig.5 Example of computing physical parameters
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(d) Force balance at Ps

Fig.7 Overview of parameters identification



Table 2 The result of parameters identidfication

First trial Second trial T3 T4
X direction|m)] ‘ Y direction [m] | X direction [m] ‘ Y direction [m] A3 uts Al 't
0.00 0.025 0.025 0.025 1.12 x 10% | 1.89 x 10% | 0.93 x 10* | 1.70 x 103
0.00 0.03 0.03 0.03 1.10 x 10* | 1.87 x 10% | 1.10 x 10* | 1.73 x 103
0.00 0.05 0.05 0.05 2.07 x 10* | 0.76 x 10® | 1.11 x 10* | 1.01 x 103
0.00 0.05 0.1 0.1 2.09 x 10* | 0.77 x 103 | 1.10 x 10* | 1.01 x 10°
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Fig.8 The size of the object in simulation
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