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Quasi-Static Manipulation Using Hemispherical Soft Fingertip
by means of Minimum D.O.F. Robotic Hand

Takahiro Inoue and Shinichi Hirai

Graduate School of Science and Engineering, Ritsumeikan Univ.,
1-1-1 Noji-Higashi, Kusatsu, Shiga 525-8577, Japan
E-mail: gr018026@se.ritsumei.ac.jp

Abstract— We provide a new quasi-static manipulation theory based on the local minimum of elastic potential energy
(LMEE) agorithm. We show that the position and orientation of a grasped object are uniquely determined such that
the internal energy function converges to a local minimum point with the rolling constraints.Finally, we demonstrate
the validity of our soft-fingered manipulation theory by performing handling experiments by means of minimum D.O.F.

robotic hand.
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(a) manipulation

(b) apparatus
Fig.1 Two-fingered handling
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Fig.3 Object Ooientation angle

Effective Rolling Distance
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Fig.4 Effective rolling distance
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Fig.5 Comparison with all object positions
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