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Flexible Base Vibration Suppression Based on Active Damping Control

ZHOU Zheng1 , ZOU Huaiwu®, CHU Zhugang1 , ZHONG Lou', TANG Qirong1
(1.Laboratory of Robotics and Multibody System, School of Mechanical Engineering, Tongji University, Shanghai
201804, China; 2.Shanghai Key Laboratory of Spacecraft Mechanism, Shanghai 201108, China)

Abstract: An improved active damping control scheme is proposed to solve the problem that the space
manipulator mounted on a flexible base may lose its motion accuracy due to the base vibration. The explicit
formulation of the estimated inertia matrix is given by parameter identification, and a base displacement compensation
term is added to the classical vibration suppression control law. A two-link manipulator mounted on a flexible base is
then considered and simulated. The results show that compared with the classical control law, the trajectory tracking
error of the manipulator with the improved control law converges faster, and the overall base vibration suppression
effect is better.
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Fig.1 Flexible base manipulator system
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Tab.1 Parameters of the manipulator system
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Tab.2 Results of the parameter identification
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Fig.2 Verification of the parameter identification
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Fig.3 Base displacement responses under the classical and

improved control laws

BIUBRUET O 19 s R B2 3% 22 A S DL 4N 1 4 I 5
7R o

0.10
0.08
0.06
0.04
0.02

— BT
— s

KT IRZE / rad

-0.02
-0.04

01 2 3 456 78 910
t/s

B4 AEEHETEXTIAEREXLL
Fig.4 Angle errors of Jointl under the classical and

improved control laws
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