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Grasp Stability Analysis of Two Objects with Rolling Contact in Two Dimensions
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This paper analyzes grasp stability of two objects with rolling contact in two dimensions. In the
previous researches on the grasp stability, the number of grasped objects is restricted to 1. For efficiency of
tasks, multiple objects had better been grasped and manipulated by a robot hand. In case of two grasped
objects, the number of parameters of object displacement is 6. However, the displacement of the objects is
constrained by each other, because the contact between the objects must be maintained. The expression of
independent parameters of the object displacement is proposed and then finger displacement is derived. The
relation between displacement of finger position and reaction force is replaced with a two-dimensional linear
spring model. The hessian of the potential energy stored in the grasp system is derived. The grasp stability is
evaluated by the eigenvalues of the hessian. From a numerical example, the region of contact position,
contact force, and spring stiffness are obtained for stabilization of the grasp.
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Fig. 1: Two objects grasped by a multi-fingered hand
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