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A multi-fingered hand can grasp various shaped objects. In this research
project, grasp stability analysis of a multi-fingered hand was analyzed and design of the optimum
grasping position was performed. (1) A three-dimensional point cloud was acquired with a depth
camera, and a two-dimensional grasp position was generated and then grasped by a robot hand. (2) The

grasp stability can be evaluated by calculating the grasp stiffness matrix and using its
eirgenvalues and eigenvectors. By partially differentiating the stiffness matrix using parameters
representing the grasp position, we clarified the relationship between the variation of the grasp
position parameter and the variation of the stiffness matrix. (3) We analyzed the stability of the
enveloping grasp in two dimensions. The spring characteristics were set not only for joint
displacement but also for finger surface displacement.
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Automatic generation of grasp positions using the partial differentiation of the grasp
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