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Novel Approach to Design of Disturbance Decoupled Observer

Li Zhenying, Shen Yi, Hu Hengzhang
(Harbin Institute of T echnology)

Abstract A novel disturbance decoupled observer (DDO) design scheme is presented. It is firstly
pointed out that unknown input appearing in measurement can be eliminated by a simple algebraic trans—
formation- Then, anew DDO design scheme is proposed via a similar transformation when unknown in—
put does not appear in measurement. T he necessary and sufficient conditions for the existence of DDO
are presented. T he design procedure proposed is simple and straightforward enough to be applied. An

example is given to show its efficiency.
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x(t) = Ax(t) + Bu(t) + Ew(t)  (la)
Cx(1) + Fw (1) (1b)
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y(1) = Cx(1) (2)

Y1) = (In— FF)y(1)
C= (In- FF)C

(1b)
[10]
w(t) = F [y(1) = Cx(1)] +
(o= F" F)uw(p) (3)
w(t) q (3)
(la),
x(t) = (A - EF" C)x(t) + Bu(1) +
EF" y(t) + E(Ii— F" FYw(t) (4
4 (2
x(t) = Ax(t) + Bu(t) +

EF" y(t) + E w(1) (5a)
y(1) = Tx(1) (5b)
A=A-EF C, E= E(,- F'F)
y(1) = (In= FF )y(1)
C= (In- FF')C
(5)
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) = Ax(1) + Bu(t) + Ew()  (6a)
) = Cx(t) (6b)
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rankC = m,rankE = ¢

(6)
(6a) C,

y(t) = CAx(t) + CBu(t) + CEw(t) (7)
(7

w(t) = (CE)" [y(t) = CAx(t) — CBu(t)] +
[1.- (CE)" CE]w(t) (8)
w (1) q (8) (6a),

x () =

[A - E(CE)" CAlx(t) + E(CE)" y(1) +

[B - E(CE)" CBlu(t) +

[E - E(CE)" CElw(t) (9)
(9), E- E(CE)"CE=0

x(t) = Ax (1) + E(CE)" y(1) + Bu(t) (10a)

y(1) = Cx(1) (10b)

A=A - E(CE)* CA,
(6)

B= B- E(CE)" CB

(10) )
E- E(CE)" CE= 0 (11)
(C.A) ; (1) [ 5]

( 10a)

(10)

;(t) = (A - LC)xA(t) + E(CE)* y(1) +
Bu(1) + Ly(1) (12)

z(1) = x(1) = E(CE)" y(t),

(12)
z2(t) = (A = LC)z(t) + Bu(t) +

[(A- LC)E(CE)* + L]y(t) (13a)
x(1) =z(t) + E(CE)" y(1) (13b)
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