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A Study on Control of Stable Grasping Motion for Finger Robot

Jong-Hwan Choit

Abstract :

This paper attempts to derive and analyze the dynamic system of grasping a

rigid object by means of two multi-degrees-of-freedom robot fingers with soft and

deformable tips.

It is shown firstly that a set of differential equation describing

dynamics system of the manipulators and object together with geometric constraint of
tight area-contacts is formulated by Lagrange’s equation. It is shown secondly that the
problems of controlling both the forces of pressing object and the rotation angle of the
object under the geometric constraints are discussed. In this paper, the control method

for dynamic stable grasping and enhancing dexterity in manipulating things

is

proposed. It is illustrated by computer simulation that the control system gives the
performance improvement in the dynamic stable grasping of the dual fingers robot with

soft tips.
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Table 1 Initial condition

Para. Value
du 29 [’]
ai2 69 [°]
Link Qi3 51 (]
Qo 57 (°]
az 78 (°]
e -0 [l
) Yi-Y2 9.585 [mm]
Object
X 0.029 [m]
0.087 [m]

Table 2 Parameters used in the simulation

Para. Value
mig 0.03 [kg]
mio 0.03 [kgl
miz 0.04 kgl
ma 0.04 kgl
ma2 0.03 kel
I 0.04 [m]
liz 0.04 [m]
Link li3 0.04 {m]
Io1 0.06 [m]
loo 0.04 [ml]
Ti 0.01 {rm]
L 0.05 [m]
cl -0.0074 [(m]
2 -0.013 {m]
k 50000 .
M 0.04 kel
, i 107x 10° [kg - m’)
Object vertical 0.048 [m]
side 0.03 [m]
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