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Deformation Modeling for Belt Object Manipulation
*Yuya ASANO(Osaka Univ.), Hidefumi WAKAMATSU(Osaka Univ.),
Eiji MORINAGA(Osaka Univ.),Eiji ARAI(Osaka Univ.),Shinichi HIRAI(Ritsumeikan Univ.)

Abstract — A differential geometry based modeling to represent belt object deformation is proposed. De-
formation of the flexible circuit board must be estimated for automatic manipulation and assembly. First,
Deformation of a rectangular belt object is described using curvature in a longitudinal direction and torsion.
Second, Potential energy of the object and constraints imposed on it are formulated. Third, Deformation of an
angled belt object is described. Finally, Procedure to compute the deformed shape of the object is explained
and the validity of our proposed method is verified by compute by comparing some computational result with

experimental results.
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Fig.1 Coordinates of belt object
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Fig.3 Belt object with one angle
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Fig.5 Belt object with one branch
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(a) Whole view

(b) Top view

(c) Front view (d) Side view
Fig.6 Computational result of object with two angles
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Fig.8 Computational result
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