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Adaptive Predictive Deadbeat Control to Suppress Vibration of Cantilever Beam

a  ]*

81U BN

@

AUty Fwarsel’  waz 9T SuNaNTON°

1,2,3 a _a { @ Y
=7 A TAAINIINAIBING amuumﬂiuiaﬁmmawmmwsmmmﬁa

1518 n.ﬁyammw ‘U’]G%El ﬂEGLYIW"ﬂ 10800
InsAny: 02-9132500 fia 8308 InTans 02-5870026

: GBIt mme58105@hotmail.com 1§L3J§ sch@kmitnb.ac.th 3 GBIt chak@kmitnb.ac.th

Umnat Imcharune 1*,Sinchai Chinvorarat?> and Chak Chantalakhana

Department of Mechanical Engineering, Faculty of Engineering King Mongkut’s Institute of Technology North

Bangkok , Piboolsongkram Rd.10800 ThailandTel:(662)9132500 Ext.8311

unAnta

uwmmﬁﬁwLauﬁ%‘m{l%ﬁlumsﬂs:qﬂmﬁlﬁ%muquL@mﬁw
LLuuﬁﬂmﬂﬂ%‘uﬁavL@TLﬁaa@mmgua:Lﬁawuadmuagﬁl,ﬁwﬂmﬂ
Saszfiauian 9893smsmdunmsunanmIvesmiiwe
LONANEDEITEUL (System Identification) HRSITUUAIUANLUY
e (Predictive Control) 1d1dasnulasfimiaiauninddaya
éhwa"nmiv‘hmmmﬁwmmumw%’u (multi-Steps) N
LULH1RBIFNNTNANBETINALEUNNALUEN (Auto Regressive
with eXogenous input : ARX) d1aILANFIINWNInGTayai:
ﬁ';U“ﬁaga'éu‘vg‘nLLa:Lmﬁv!ﬂ’L%mﬂﬁﬂ%'ma%W%mLm% (Recursive
Least-Square  Technique) %ﬁ‘%msﬁﬁwwswﬁmai‘muqmaa
15zm3ldun Control Horizon (q) w&¢ ARX Model Order (p) tie
auguluuudaadioiaedladianninliiuauagiiiisuias
SamifleanTauanuiuazianiiiadu namnageuaszuud
mwf’insmjﬂwﬁu 0-500 Hz vinlwiAalnuannuduafiaud
ANE 264 Hz,171.1 Hz uaz 481.9 Hz MAIWANATINNTD
ﬂ%’uéﬁmaLﬁamuqumsé’uanﬁauﬁﬁw’ﬁulﬁam‘i‘mﬂﬁﬂu
98.52%,74.67% uaz 94.24% eudeuidafisuiunsdiaudany
Banefilaifinaufiiala g

Abstract

This paper of presents on innovative of adaptive predictive
deadbeat control approach to suppress vibration of cantilever
beam at different frequencies. The method combine the concept
of system identification and predictive control together. The multi-

step ahead predictor is used to derive the data matrix based on
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the Auto-Regressive with eXogenous input model (ARX model).
This controller can be constructed from data matrix along with
input and output data using Recursive Least-Square Technique.
This approach has “two” design parameters given by a control
horizon (q) and ARX model order (p). Piezoelectric material is
used to be control actuator for creating bending moment to
suppress the vibration of the cantilever beam. The experimental
shows that the natural frequency at 26.4 Hz,171.1 Hz and 481.9
Hz are occured during 0-500 Hz exciting frequency. The designed
controller is capable to adapt and reduce the vibration percentage
to  98.52%,74.67% and 94.24% respectively comparing to

uncontrol cantilever beam.

keyword : identified matrix, recursive least-square, adaptive

predictive control ,suppress vibration
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