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Abstract

For dynamic system under the external irregular disturbance, a performance of the

controller designed by using of the "Heo-stochastic control methodology’ is investigated
by simulations and experiments.
MIMO Flexible cantilever beam, sticked with piezoceramics used as a sensor and actuator,
under the irregular disturbance at bottom is modelled in physical domain. Dynamic
moment equation about the system is derived through both the Ito's stochastic differential
equation and Fokker-Planck-Kolmogoroff equation and also system’s characteristics in
stochastic domain is analyzed.

In this study, the controller suppresses the amphtude of the system s moment response
to the external disturbance. MIMO PI controller(’ Heo stochastic MIMO PI controller’) is
designed in the stochastic domain and the response characteristics are investigated in the
time domain ‘
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NOMENCLATURE
netetE Alo| A& et 4apTA 8 : Dirac delta function
=t v, ¢ : damping ratio

AT Mol A2T et Ay A

~1-stochasti te trix
TANGR A AZBEH ne n i stochastic system ma

wrxx QAT Y B.(t) : Brownian precess of disturbance

‘Bv(t) : Brownian precess of control force
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B,, : control gain matrix
Dz : power spectral density of disturbance
Dv : power spectral density of control signal

M; = E[Xi

m : 3 x 1 dynamic moment vector

é] : moment

m;; © modal mean velocity

m); ' modal mean displacement

m,, ° autocorrelation of modal velocity

m,, © autocorrelation of modal displacement
m,, @ cross—correlation of modal

displacement and modal velocity

P, : base excitation gain matrix

WP : uncorrelated band limited white noise
type control input with 0 mean and
PSD Dy

y . 1st bending modal coordinate

2(® : uncorrelated band limited white noise
type base excitation input with 0 mean
and PSD D-
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[Fig.1] The Schematic of Composite Beam
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[Fig.2] The Schematic of Experiment setup
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[Fig.4] Mean square response of second sensor
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