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Multi-finger hand grasping stability analysis based on generalized stiffness

XIE Xianquan, CHEN Zhipei, TAO Zhicheng, XU Fang, BAO Guanjun
(College of Mechanical Engineering, Zhejiang University of Technology, Hangzhou 310023 )
Abstract

In recent years, humanoid dexterous hands have become a popular research direction, and many scholars have
studied the grasp stability of dexterous hand. Stiffness is an important factor that affects the grasp stability of dexter-
ous hand. In this paper, the relationship between the joint stiffness and contact stiffness of dexterous hands and the
change of the location of the grasped object under the action of disturbance force is comprehensively studied based
on the screw theory. The generalized stiffness is obtained in the screw space. A method of equivalent tangential
contact stiffness is proposed for the rolling between the soft fingertip and the object caused by disturbance force.
This paper also put forward a concept of disturbance ellipsoid based on generalized total stiffness and defined a
grasping stability index based on this. Finally, a three-finger dexterous hand is designed to verify the theory and
prove the validity of the theoretical model.

Key words: joint stiffness, contact stiffness, dexterous hand, grasp stability, disturbance
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