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A Study on the Signal Processing and Robust Control
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The vibration isolation system is a system that attenuates the vibration transmitted from surroundings by using

for a 3-DOF Active Vibration Isolator
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ABSTRACT

Active Vibration Isolation.(55 3 | %), Signal Processing (21 & #&]), Robust Control (7!

a}o]), System

external energy supply like electricity and feedback and/or feedforward functions. Such a system needs stiff

structure to make precise positioning without ripple within a certain bandwidth. So, a horizontal and rotary
arrangement of the actuation module is suggested by using lever linkage. Modeling and kinematic formulation are
completed and system identification is accomplished to tune the design variables accurately. The vibration
isolation control is performed by mu-synthesis with the uncertainties in design variables. Low frequency signal
enhancement circuit and saturation proof integration algorithm are devised to use seismic sensors for displacement
control. This overall system shows good disturbance rejection performance.
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Fig. 1 Horizontal and rotary arrangement of the
actuation module in the vibration isolation
system
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Fig. 2 Schematic diagram of the vibration isolation
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(a) FRF of the Geophone

(b) FRF of the circuit
Fig. 4 Frequency Response Functions of the
Geophone and the Low Frequency
Amplification Circuit
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Parametric and experimental models for collocated TF11
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(a) FRF at the collocation position 1
Parametric and experimental models for collocated TF22
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Parametric and experimental models for collocated TF33
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(c) FRF at the collocation position 3

Fig. 5 system identification results for the vibration
isolation system
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Damping Parameters Stiffness Parameters
Para, Min Max Unit Para. Min Max Unit
¢, 400 700 | Nimis k, 2400 2620 N/m
c, 400 450 Nim/s k, 2000 2250 N/m
Cy 40.0 45,0 N/mis ky 2000 2250 N/m
Table 1 Identified system parameters
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Fig. 6 Results of the vibration isolation control
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