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AbstractAbstractAbstractAbstract    
Adaptive control theory has been employed to study the active vibration control of low 
frequency calibration system. Voice coil is remodeled to stand for the driving source of control to 
improve the problem of the nature frequency shift of an isolated platform occurred in using 
traditional PZT actuator as a control source. The active vibration control is focused on to reduce 
the vibration amplitude of the near resonant frequency of the system. There is 94.2 % reduction 
of the vibration amplitude at 2Hz after the active control module execution. This method is 
verified to reduce the amplitude of low frequency vibration of platform effectively. 

KeywordsKeywordsKeywordsKeywords LMS algorithm, FIR controller, object function, steepest descent algorithm 

 

                       

(primary)

ISO 16063-11 [1]

4.6%

3.25Hz



 

2 

(voice coil)

 

[2~5]

Filtered-X LMS

[6~7] LabVIEW

 

 
  FIR  

][][ T nny XXXXAAAA=                                (1) 

A A A A = [a0 a1 a2 …aM]T (impulse response function)

T XXXX[n] = [ x[n] x[n-1] … x[n-M]]T 

y[n] voice coil

M +1 y[n]

 ε[n] 

(object function)  
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d [n] voice coil  

ε[n] = YYYY[n]T HHHHE + d [n]                           (3) 

YYYY[n]  [ y[n]  y[n-1] … y[n-L] ]T L+1 HHHHE = [h0 h1 h2… 

hL]T (error plant)

d [n]
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x[n] d [n] (stationary)
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AAAAi+1=AAAA    i + µ (-∇i)                           (5) 

(5) AAAA (Steepest Descent 

Algorithm) i i µ
(step-size parameter)  
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ε[n]2 ∇̂  (  ∧ )

(iteration)  
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Filtered-X LMS

 

FIR model Σ

+
+x[n]

  y[n]

LMS
algorithm

Error plant
HE

�H  E

d [n]

ε[n]
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0.0001
g

Peak

1E-08
 Hz50 0  Hz

Pwr Spec 1
X:2  Hz Y:3.964667 ug

                 

PZT

PZT PZT

1 nm 90µm

1500N PZT

PZT

 

 

 
 
 
 
 
 
 
 
 
 
 
 

2Hz

2Hz 3.96 gµ 2Hz

0.228 gµ η  

    η  = − x 100%                  (8) 

(8)  94.2% 
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X:2  Hz Y:228.8527 ng
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