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Abstract : This paper presents the controller design and performance evaluation of an Active Vibration
Isolation System (AVIS) aimed at enhancing vibration suppression in high-precision equipment. The target
system is a platform with six degrees of freedom (6-DoF), and its dynamic behavior is formulated as a
velocity-based state-space model. An output feedback-based Linear Quadratic Regulator (LQR) controller is
designed to minimize a quadratic performance index that balances vibration attenuation and control effort.
The effectiveness of the proposed control strategy is experimentally validated through comparisons with a
passive vibration isolation system and a conventional proportional-derivative (PD) controller. The results
confirm that the proposed controller provides superior vibration isolation and effectively suppresses
cross-axis coupling under external disturbances.
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Fig. 1 Structure of the proposed Active Vibration

Isolation System (AVIS)
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Fig. 2 Schematics diagram of the proposed

output-feedback control system
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Table 1 Solution algorithm

Step

Set k=0
Determine gain K, so that A—B K, C
is asymptotically stable

1. Initialize

Set A,=A, =A-BK,6C
Solve for P, and S, in
0=A[P,+P A, +C"K RK"C+Q
0=A,8,+54]+ X
Set J, =tr(P.X,)

Evaluate the gain update direction:
AK=R 'B’PSCT(CcSC") ' -K,,
where a is chosen so that A—B K,  ,C
is asymptotically stable

tr(PkHX ) <

2 kth

iteration

J,

e+l T
If J,,, and lk are close enough to each

other — Step 3
Otherwise, set k=k+1 and go to back 2

3. Terminate Set K, =K, (x+1)r /= Jt1
Stop
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