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Planning of Graspless Manipulation Based on Quasi-Statics

OYusuke MAEDA, Yasumichi AIlYAMA and Tamio ARAI

The planning of graspless manipulation is more difficult than that of conventional pick-and-place, because the motion of
the object in graspless manipulation is determined by not only the motion of the manipulator, but also mechanical effect
through the contacts with the environment. We propose an algorithm based on quasi-statics for the planning of graspless
manipulation in 2D under Coulomb friction. We apply this algorithm to the 1-finger manipulation problem and show the
generated result consists of pushing and tumbling — typical graspless operations.

Key Words: Graspless Manipulation, Motion Planning, Quasi-Statics, Coulomb Friction
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Fig. 16 A Scene of Planned Motion (Tumbling)
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