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Grasp Postures Generation based on Quadric Surface

Approximation of Objects

Soichiro Uto*!, Toku Tsuji*!, Kensuke Harada*?, Kenji Tahara*!,

Tsutomu Hasegawa*! and Ryo Kurazume
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We present a planning technique for grasping an arbitrary object with constricted shapes
in daily life. Grasping the constricted part is more stable than the sharp part. Firstly, the
object is approximated by the combination of several quadric surfaces. Then, the planner
selects hyperbolic surfaces and two adjacent ellipsoids as constricted parts automatically, and
generates a proper posture for grasping constricted parts. We conducted numerical simulations
and verified the effectiveness of our proposed method.
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Fig. 1 Quadric approximation of a cup
Table 1 Classification of Quadric surfaces
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Fig. 2 Postures of grasping an ellipsoid
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Fig. 4 Distinguish of a constriction
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Fig. 5 Contact stress distribution
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(c-1)Contact condition 1 (c-2)Contact condition 2
(c)Hypebolic Surface

Fig. 6 Contact area
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Fig. 7 Stress distribution
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Fig. 10 Example of distinguishing constriction

(a)Hyperboloid evaluation value | (b)Cylindrical surface evaluation value

0.0971 0.0778

(d)Ellipsoid evaluation value

(c)Constriction evaluation value

0.0885 0.046

Fig. 11 Simulation
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