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A Study on Stable Grasping Motion Control of Dual-Finger
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Abstract [

This paper attempts to derive the dynamic model of handling tasks in finger robot which grasps stable and manipulates
a rigid object with some dexterity. Firstly, a set of differential equation describing dynamics of the manipulators and
object together with geometric constraint of tight area-contacts is formulated by Lagrange’s equation. Secondly, the
roblems of controlling both the forces of pressing object and the rotation angle of the object under the geometric
constraints are discussed. The effect of geometric constraints of area-contacts between the link's end-effector and the
object is analyzed and the model based on the differential-algebraic equations is presented. In this paper, the control
method for dynamic stable grasping and enhancing dexterity in manipulating things is proposed. It is illustrated by
computer simulation and the experiment that the control system givés the performance improvement in the dynamic
stable grasping and nimble manipulating of the dual fingers robot with soft tips.

: Dual-Finger Robot, Soft-Tip, Robot Hands, Stable Grasping, Manipulation, Area-Contact
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Table 1 Parameters used in the simulation

Para. Value
I 1.04x10° [kg - m’]
I; 0.05 [m}
Link ri 001 [m]
L 0.05 [m]
c1 -0.0074 [m]
153 -0.013  [m]
k 50000
M 004 [kgl
Object 1 4.42x10° [kg-m?|
vertical 0.03 [m]
side 0.021 [m]
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