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A Study on General Structured Observer

Choong-Hwan Lee*, Hwan-Seong Kim**, Sang-Bong Kim***

ABSTRACT

This paper proposes a general structured observer and shows the characteristic of external noise reduction

in linear discrete system. First, we propose a simple general structured observer which includes high gain term

or Pl(proportional integral) term to estimate the states of system, and show that the observer can estimate the

states of system even if an external noise is added to the system's output. An existence condition of the

observer is derived and checked by system's rank condition. Through a numerical example, we can verify that

the proposed observer is effective to estimate the state of system with external noise compared to that of

conventional high gain observer.
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x(&) = state vector of system

x(E) = estimated state vector of system
Mk =

e(k) = error vector between real states and

noise vector

estimated states
&( k) = transformed estimated error vector
&( k) = transformed error vector by P(g ~")
x (%) = augmented error vector
e, (k)= estimated error vector
K,HMN

structured observer

gain matrices of general
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#27]), Sinusoidal noise (F &3} o] =),

A; [A] = ith eigenvalue of [A]
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x(k+1) = Ax(k)+ Bu(k)
y(k) = Cx(k)

(1a)
(1b)
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2(k+1)= Ax(k)+ Bu(k)+ Kt(k) + He(k)

(2a)
Lk+1) = Ne(k)+ Me(k) (2b)
e(k) = y(k)— Cx(k) (2¢)

ce RS 77 34
AWE S dehie, K, H,
3 #2579 A @Bold.

oA Ashs Ank T2y

Ao da A@E)y7F gt 728
daliE e 2L BEsoL &

E RS
r% m
B
o T %
Sl
ox
o Xy

ol
=

2
> [‘lo

flo

1

d0

1o

ojH,

57

TES
AT

4

ta
ru%

Egg{x(k)—a?(k)} =0

lim Eh)=0



o} o] Foj W,

(] Aol dal )7t gk 2y 93
N Y FREGS U A% g

< unit circle, V,

4

[S78] : A3 H@pel dsl o5 g
g A oJs}at
ek) = x(k)— x(k) 5)
A, )% H(5)yE ol &3t
e (k+1) = x(k+1)— 2(k+1)
=(A—HC)e k) Kt(k) (6)

2 s,
2o,

AR 5E FoAE FASE gt

ek+1) ek)

(k)

)

[A—HC -K

§(k+1) Mmc

webd  H@zk dds
ek), (k) & ol Hol
@t Al e #2712 gune o

koo W,
H@)el B 4
F sl

[(F3¥

o3
o
e
I
i~
)

F2Y BE7)

o) Ak

2@yl A

ox,

x(k+1)= Ax(k)+ Bu(k)+ Kt(k)+ He(k)
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Lk+1) = e(k)
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