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Dexterous object manipulation by combining sensorﬁ feedback and proprioceptive
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Until now, modeling of a soft finger has been limited to a sphere, and there

has been no discussion of shape. Therefore, in order to extend it to general shapes, we extend it
to an ellipsoidal model. We mapped the ellipsoid onto the xy-plane and derived the contact center
position by finding the geometric center of the ellipse for the mapping. In addition, the
displacement direction was taken from the center position of the contact surface in the
perpendicular direction, and the model was constructed so as to generate reaction force according to
the volume of the deformed ellipsoid. We proposed an algorithm to estimate contact force and
position using a prototype. The inside was hollow and beads were placed inside. In addition, the
fingertip force component is decomposed and derived as a rigid ellipsoid in the object coordinate
system in a form that includes constraint conditions, so that the target rigid ellipsoid can be set
at the object center.
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