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Adaptive control for vibration of flexible structures
based on the characteristic model

QIU Zzhi-cheng' , WU Hongxin’
(1. School of Mechanical Engineering, South China University of Technology, Guangzhou 510641, China;2.Béjing Institute
of Control Engineering, Chinese Academy of Sace Technology , Beijing 100080, China)

Abgtract : acecraft are kinds of coupled systems made up of rigid bodies and flexible appendages. Vibra
tion is unavoidably induced by attitude control or external excitations. Low amplitude vibration near the e-
quilibrium point is especialy difficult to suppress, and thisis harmful to stability and attitude control accu-
racy. To solve this problem, a golden section adaptive control method based on the characteristic model
was adopted , in which a differential damping term was introduced to suppress vibration. An experimental
setup was designed and manufactured to verify this approach. The effectiveness of active vibration control-
lers at suppressng unwanted vibration due to environmental excitation was investigated , especially unde
sirable oscillations caused by motor torque during hub dewing. Experimental results show that this algo-
rithm not only increases the effectiveness of vibration damping but also damps low amplitude vibrations
near the equilibrium point faster than traditional control schemes, proving that this control scheme im-
proves control of vibration.
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Fig.9 Vibration response under characteristic model
based adaptive control when sewing
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