Application of robust control to electrodynamic
shaking system using w«-synthesis and Heo
adaptive filter

BEE:jpn

HhRE
~FH:2017-10-05
F—7— K (Ja):
*—7— K (En):
YER

A—=ILT7 KL R:
FilE:

http://hdl.handle.net/2297/16603




& n W ' %
£ A B
& XK ¥
fr o B H Bt (T
& &5 WHE 594 B
2S5 0B M ¥R 1549 A 30H
ZNBHFOEHS BE#ELT (BHMHERMNE 4451 H)

FMNREOEH L-Y2EPAEHLBERE 74NV Z2RVEONI MHHOBER
RHHBE~NOBEHA

BRXEEZREE BH Bz (T#% - ##8)
RXEEZRE® AR EF (IFH-88%) UE SE (BREARAFELS & — - §i8)
BE ESE (TEH-#883) 8 FR (ARREFRAR - 882

% 4 B B IR

F fu

#

X EE

p-TEVRE HIERT7 4 VE Z RV AR MIBAOBERIRBRBIE~0OEH
Application of Robust Control to Electrodynamic Shaking System Using z-synthesis and H.,.. Adaptive Filter

In this paper, we propose a method to apply a Two-Degree-of-Freedom control with adaptive filter as such an attempt to control an
electrodynamic shaker that is not permitted to employ the iteration control method. At first, a mathematical model and uncertainty weighting
are introduced, and a feedback controller is designed using z~synthesis. And a Two-Degree-of-Freedom (2DOF) controller is constituted to
improve the transient response. Next, an adaptive filter is added for the purpose of improving the control performance. An adaptive filter
is inserted in series to a feed-forward block and is structured to compensate difference between a nominal model and an
actual plant. Uncertainty of the system is considered, and an adaptive filter based on H, filtering problem is employed. Then, we intend
that the 2DOF controller with adaptive filter is to be interpreted as an estimation problem. Lastly, the performance of the controller is
inspected through experiment using actual equipment with nonlinear characteristic and a resonant specimen. Improvement of the control
performance by z-synthesis and H.. adaptive filter is shown. Additionally, it is confirmed that a superior performance is achieved compared
with the conventional method.
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Fig.1 Overview of electrodynamic shaker
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Table.1 Results of control

Reference peak: 0.6[mm] Reference peak: 1{mm]

Peakerror | Rmserror | Peakerror | Rms error
FXLMS | 0.43 [mm] 45.4 [%] 0.72 [mm] 47.8 [%]
EBAF | 0.28 [mm] 374 [%] 0.55 [mm] 31.6 [%]
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Fig.2 Overview of multi-axis electrodynamic shaking table
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Fig.3 Results of control without adaptive filter
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Fig.4 Results of control with adaptive filter
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