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Optimal 3D Grasp Planning for unknown objects
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ABSTRACT

This paper deals with the problem of synthesis of stable and optimal grasps with unknown objects by 3-finger hand.
Previous robot grasp research has analyzed mainly with either unknown objects 2D by vision sensor or unknown objects,
cylindrical or hexahedral objects, 3D. Extending the previous work, in this paper we propose an algorithm to analyze grasp of
unknown objects 3D by vision sensor. This is archived by two steps. The first step is to make a 3D geometrical model of
unknown objects by stereo matching which is a kind of 3D computer vision technique. The second step is to find the optimal
grasping points. In this step, we choose the 3-finger hand because it has the characteristic of multi-finger hand and is easy to
modeling. To find the optimal grasping points, genetic algorithm is used and objective function minimizing admissible force
of finger tip applied to the object is formulated. The algorithm is verified by computer simulation by which an optimal
grasping points of known objects with different angles are checked.
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Fig. 1 Overview of Stereo Matching
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Fig. 5 Materials for simulation: object and 3-finger hand
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Fig. 8 Fitness value of optimization
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Fig. 10 Result of the confirming
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