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Validation of nonuniform physical parameters identification through

measurement of inner deformation

o Kazumi Endo, Zhang Peng-lin and Shinichi Hirai Ritsumeikan Univ.

Shinichi Tokumoto Industrial Technology Center of Wakayama Prefecture

Abstract: This paper describes a method to identify nonuniform physical parameters through measurement of inner deformation.

We identify physical parameters by deforming an unknown parameter object using a known parameter object. We evaluate our

method in simulation and experimentally.
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Fig.1 The method of physical parameters identification
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Fig.2 The size of the object in simulation
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Table 1 The result of physical parameters identifica-

tion in simulation

true value result error [0 ]
E [Pa] ‘ v E [Pa] ‘ v
area 0 | 2.5x10% | 0.43 | 2.51x10% | 0.43
area 0 | 5.0x10% | 0.38 | 5.18x10% | 0.32 | 1.37x1072
acrylic plate .
] acrylic plate
hardness 5 30mm hardness 5
(known parameter) (known parameter)
40mm
hardness 0 30mm hardness 0
(unknown parameter)| (unknown parameter)
acrylic pl acrylic plate
ylic plate
hardness 5
hardness 5 Y
Z hardness 0
Y}A hardness 0 0
0 ¢_> X l 7
Z

(a) initial state (b) deformed state

Fig.3 Soft objects in initial and deformed states
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Table 2 Physical parameters of soft objects

H E [Pa] ‘ v ‘
hardness 5 || 2.22x10° | 0.44
hardness 0 || 1.25x10° | 0.33

Table 3 The result of physical parameters identifica-

tion in experiment

| BPa) | v |
physical parameters (hardness 0) || 1.25x105 | 0.33
result 1.39%x10° | 0.28
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