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Design and Analysis of an Active Vibration Isolation System
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ABSTRACT

The modeling of an active vibration isolation system is accomplished by using the equivalent spring constant, mass and rotational
inertia of each component. The detailed model of the actuation module is successful for describing its frequency-domain performance
but also too complicated to implement it to actual system for control so that the order of the model is reduced up to the degree that
preserves its characteristic in the low frequency range. The reduced model is suitable for identifying the unknown system parameters
such as damping constants of components. The overall isolation system is described by using the reduced model of the actuation
module. The accurate modeling and system parameter identification that is essential for the control of the active vibration isolation
system is attained successfully.
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Fig. 2 Parts of the actuation module
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Fig. 3 Detailed model of the actuation module
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Fig. 4 Bode plot of the detailed model of the actuation
module
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Fig. 5 Reduced model of the actuation module
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Fig. 6 Bode plot of the reduced model of the actuation
module
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Fig. 7 Kinematics for the platform of the active vibration
isolation system
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Fig. 8 Bode plot for the overall isolation system
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