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Study and verification of an online secondary path identification algorithm
for adaptive filtering based control of structural vibration

Huang Quanzhen, Gao Shouwei, Gao Zhiyuan, Shao Yong, Zhu Xiaojin
(School of Mechatronics Engineering and Automation, Shanghai University, Shanghai 200072 )
Abstract

This paper proposes a real-time online secondary path identification algorithm for the adaptive filtering-based
vibration control. The basic thought of the proposed algorithm is to use a finite impulse response (FIR) filter with
a random noise signal introduced at the control output to carry out the real-time identification of the secondary path,
and a performance monitor is employed to determine the on and off of the modeling process, and the filtered-X algo-
rithm is employed for the active vibration control. The detailed descriptions of the identifier, the controller architec-
ture and the algorithm’ s process are presented. The analysis of the affecting of the white noise to the identification
model based on the simulation conducted using the MATLAB is given, and a judging criterion is proposed and its
influence on the control performance is studied. The experiment on verification of the active vibration control of a
flexible cantilever piezoelectric beam was performed on the constructed active vibration control platform. The exper-
imental results showed that the proposed real-time online secondary path identification strategy was successful, and
the designed controller and control algorithm was feasible and effective.

Key words: active vibration control, secondary path, real-time online identification, adaptive filter control,
filtered-X algorithm
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