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Position and Vibration Control of a Spatial Redundant Flexible
Manipulator by using Pseudo-inverse of Jacobian

Jin-Soo Kim*

ABSTRACT

In this paper, by using pseudo-inverse matrix of the spatial redundant flexible manipulators, a position control

method and its effect in vibration suppression was presented. Vibration suppression control was developed using
lumped mass spring model of the flexible manipulators. With 2 elastic links and 7 rotory joint manipulator
ADAM, (1)position control for no redundancy, and (2)position control for one redundant DOF(degree of freedom)
The objective of this experiment is to show the effect of position control, using pseudo-inverse
matrix, toward the improvement of operation, and at the same time, to reduce the vibration of the link and the

magnitude of the joint torque.
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mental robot setup
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Table 1 Parameters of ADAM

Parameter Value
Length of link 1 [m] [0.50
Length of link 2 [m] |0.50
Bending stiffness of link3 INm'] 291.6
Bending stiffness of link5 [INm’] 102.1
Mass of elbow [kg] (6.0
Mass of wrist and end-effector [kgl 2.7
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Fig. 4 Position and vibration suppression
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Fig. 6 Position and Orientation response

o f =7t de A9l o
*46 Abg eI Fig 68 91X/ A A o 9]
’rLMDP 3 Fig. 72 AR/AAM Al
,Whﬂoﬂ W #He) £x E el

Ad dAR5H (@74 Re 74
EE-E 01%6& 121 Ajoje] ATt (b)6AH =
Ank AP Ag o] &t Ao HEAM FA1 529 ¥
A2 gy AAAEANA HFel o & ¢ F 9

2=
ool ol RA e H(10) 7AHT

B ()

w9 4} 8



A7 %

R EEEEL LR

s #12%

(a) With one redundant (b) With no redundancy

Fig. 7 Deflection and velocity command
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