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Grasp Stability Analysis of Two Objects with Rolling Contact in Three Dimensions

Takayoshi YAMADA, Tetsuji MITSUDA, Tomoya YAMAMOTO,
Nobuharu MIMURA, and Yasuyuki FUNAHASHI

This paper analyzes grasp stability of two objects with rolling contact in three dimensions. The parameters of object

displacement are reduced from 12 to 9, due to rolling contact between two objects. The expression of the independent

parameters is provided, and then position displacement of finger is derived. The grasp stability is evaluated from the

hessian of the potential energy stored in the grasp. From numerical examples, the effect of curvature at contact point

between two objects is demonstrated.
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Fig. 1: Two objects grasped by a multi-fingered hand
in three dimensions
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Fig. 2: Nine types of object motion
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Fig. 6: Effect of curvature x,



