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Abstract : The adaptive high precision displacement driving and micro vibration control based on giant magnetostrictive
actuators (GMA) are studied. The controlled auto regressive moving average (CARMA) model and recursive extended least
squares (RELS) algorithm are used to perform the online identification of the GMA system. The identification model can
accurately represent the GMA displacement output with different input current signals, and the error is below 0.23 %. Then,
the modified generalized prediction control (MGPC) algorithm is applied to the high precision displacement control of the
actuator. Experiment results show that the MGPC method has a better real-time performance and higher control precision
than the minimum variance self-tuning regulator (MVSTR) does. The error of the driving control displacement of the MGPC
method is only 0.143 um for the given 0 - 10 wm reference displacement. Finally, the experiment of micro vibration control
for a GMA isolation system is done based on the CARMA model and the MGPC algorithm. The results of the experiment
show that the vibration attenuation effect can reach 20 dB. This work may have great application significance in precision
equipment engineering and vibration control engineering.
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