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Static Analysis of Grasping of Deformable Objects

o0 0OOOO(0DDOODO)
0 0000 (oooo0)

0 00O0O0(0Do0)

Hidefumi WAKAMATSU, Osaka University, 2-1 Yamadaoka, Suita, Osaka 565

Shinichi HIRAI, Osaka University
Kazuaki IWATA, Osaka University

A systematic approach to analysis of grasping of deformable thin objects is presented. Firstly, the

manipulation process of a deformable object is analyzed with regard to how the object interacts
with other objects around it. Secondly, deformation of the object is formulated based on a principle
that the potential energy of the object reaches to the minimum at its stable shape under geometric
and static constraints imposed on it. Finally, an algorithm to compute the deformed shape of the
object is developed by applying a nonlinear proglamming technique. Some numerical examples
show proposed approach can compute deformed shapes of the object in the case of both position

control and force control.
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(a) rigid object (b) deformable object

Fig. 1 Transition of contact states
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Fig. 2 Deformation of a thin object
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Fig. 3 Relationship between displacement and

force
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—V=U-F(L-1) (5)
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z(s) >0, Vs €0, L] (6)
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Fig. 4 Computed shapes of position control
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Fig. 5 Computed shapes of force control
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