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Abstract—The problem of inputs decoupled observer de- 0 £ 0
sign for linear descriptor systems with unknown inputs was (A2)rank| £ A D | =n+p+r
considered.When the system was impulsively controllable, 0o C F
an equivalent standard state space system was derived by A—sE D
regarding the partial state as unknown input.The sufficient (A3) rank c p |=ntp, VseC,Res>0

conditions for the existence of the observer and simple method

: X whereC denotes complex domain.
to design the observer are given.

These conditions are not restrictive. The assumption
Index Terms— unknown input,descriptor systems, state and (A1) is equivalent to impulse controllable of the system

input estimation, input-decoupled. (E, A, D). The assumption (A2) implies the unknown input
dimension of the descriptor systemi®, A, D, C] is less
. INTRODUCTION than its output dimension when < n, if m = n, then the

Recently, a great deal of work has been devoted to tsé/ stems(l') bep omes descrlptor square systems,the assump-
ion (A2) implies the output dimension of the descriptor

observer design for standard systems and descriptor systesr%tems is not less than its unknown input dimension[4].

with unknown inputs[1], however few results have beeq_ . : ; . ;
resented to estimate unknown inputs. In [2] the observerhe assumption (A3) is equivalent to that the invariant zeros
P ' of the system(E, A, D, C) are stable.

contains output derivative of system, so it is essentially Without loss of generality,we assume (1) as
sensitive to noise. Although the observer don’t contain 9 Y.

output derivative of system, its output can not gradually #1 = Aixi+ Asxs + Biu+ Did
estimate unknown inputs of system in [3]. In [4] observer 0 = Asx;+ Asxs + Bou+ Dod (2)
for descriptor systems has been developed, however when y = Chx1+ Coxs + Fd.

the descriptor systems are not square, the work is less [5].

In this paper, we design an input-decoupled observer fg¥herex, € R, z2 € R"™".

descriptor systems that are not square with unknown inputs, It is well known (Al) is equivalent to thatd,, D;] has
and asymptotically estimate the state and unknown inpufsll row rank, so there exists nonsingular matftxsuch that
of the descriptor systems using the state of observer afda D2]P = [I(m—r)x(m—r) Om-r)x(n-m) O@m—r)xpl-

output of systems. Denotep — | L1t P2 Pz | e the nonsingular
L P11 P2 P

II. OBSERVER DESIGN AND ESTIMATION OF transformation
UNKNOWN INPUTS "

Consider the descriptor syst o L 00 0 07}

onsider the descriptor system | |0 Py Pe Py o0 iz; 5

Ei = Axz+ Bu+ Dd d 0 P P P3 0 K
y = Co+Fd (1) u 0 0 0 0 I y

where E,A € R™",B € R™* C € R™" D € then the system (2) is transformed into the system
R™*P F ¢ RY*P are known constant matrices; vy, u, d

represent the state, output, control input and unknown input i1 = Az + Biu+Wiw
respectively;E is singular matrix with0 < ranktl = r < To1 = —Aszi — Bou (4)
min{m,n}. Without loss of generality,we assume < n. y = Ciz1+ Bou+Wow
To design observer we assume that . .
9 0 E 0 vyhere;igl Eﬁmir, .?22 € Rnimi, Ay ::/41 - AglAg,
(A1) rank[ E A D ] =mr By = By — A31B;, C1 = C1 — Cy1 A3, By = —C1 By,
= = = = T
) ) ) le[A22; D1]7 W2:[022; F]; w = flzj
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Lemma 1:(A2) is equivalent to ranks = n — m + p. 1. EXAMPLE

So we can obtain Consider the descriptor system
b : 0100 Ll=]10101 !
whereW;" is Penrose-Moore inverse @¥,.Then the sys- To
. . 0 0 0 O 0 2 1 1
tem (4) is transformed into the system 1 0 1
iy = A+ Biu+WiWhy +11 0]ut+]|o0]|d
1221 = 7A35E1 — BQU (6) 0 1 2
g = Cizi+ Byu 01 10 . 1
o y=12 0 1 1 ! } +11|d
whered; = A; — W1W2 Cl, Bl Bl W1W2 BQ, 1 1 0 1 T2 0
g = (4— W2W2 Jy, Cv = (I, — WaW57)Ch, By = )
(I _ W2W2 )BQ Whel’exl S R xTo € R-.

Remark 2:In the system (6), the state is, inputs It is S|mply known that (Al}u(A3) are satlsfled by
are u and y, output is g, u is control input,y and § calculating, we haveW2 = 3 3 3 , SO the
is measurable. So inputs and output of the system(6) a, 1 10

:Eystem is transformed into
known, its observer exists if and only if the péit,, C1] 2 )
is detectable. i = 3y + 10 ”
. . _é 2 1 10

Lemma 2: Assume (Al1)}-(A3) hold, then the pair 3, 3, L
[A1, C1] is detectable. { 51 33 ] y

Theorem 1:Assume (A1)}~(A3) hold, then the observer - § 3 3
of system (6) exists. An observer of full order is given by T = —[0 12 T 2— [0 1u

z = (Al — Lél)z + (Bl — LBQ)U g = %3 _dg 1
+HWAWS + LI, — WaWy)y S
z = z J
5—3211 — _Asz— Bou Note that, in this example, tge gm117 (4] is detectable,
where A; — LC; has elgenvalues with negat|ve real parts"'© ¢an choose matrix, = { 6 2 0 ] such thatd, —

So we haven = Vlf_jy W2 Cidy — W2 Bou, LC, has eigenvalues1 and—2. So the input-state observer
Too = [In—m 0w, d=1[0 I,w. of the system iS'

From (3), (4)and (5), we can obtain ) -1 3 1 ,1 2 _9

. Tlo - 1 } 1 -1 2 |Y
{ ;]R1x1+R2u+R3y 1 0 0 0 0 0
. 0 00 0 0 0
where =1 - o1 %" 1 1 0lY
[ —P11As — (Pra, Pi3)W5 Cy - 00 _% i 3
Ry = s 5 5 2 1
| —Pa1 Az — (Paa, Po3)W. Q d=1[ 3 -1 ] -2 -3y
R — | ~PuBa— (Pa, Prg)W. l? |v. CONCLUSIONS
> | —Pa1By — (Paz, Pa3)W, By . : :
L P21P2 W+22’ 23 In this paper, we present a simple design method of
Rs = (P12’P13)W2+ } an input-decoupled observer for descriptor systems with
(Po2, Pas) unknown inputs. The existent conditions of the observer

Theorem 2Assume (A1)~(A3) hold, then the input-state are given, and we give the gradually estimation of state and

observer of system (1) is given by unknown inputs.
2 = Hz+Jiu+Joy, Re\(H)<O0 REFERENCES
fA = Kz+Tiu+1Ty [1] M. Hou and P. C. Muller, “Disturbance Decoupled Observer Design:
d = Gz m A Anified Viewpoint,” IEEE Trans. Automat. Confrvol. 39, no. 6,
+@rut Goy 1994, pp. 1338-1341.
where [2] M. Hou and R.J. Patton, “Input Observability and Input Reconstruc-
_ 2 A D TP tion,” Automat, Vol. 34, no.6, 1998, pp. 789-794.
H =4, L+Cl’ J1= By L+B2’ [3] M. Corless and J. Tu, “State and Input Estimation for A Class of
Jo = WAW5" + L1, — WaW5'), Uncertain System,Automat, Vol. 34, no. 6, 1998, pp. 757-764.
I, 0 [4] S.Zhu, L. Sun and Z. Cheng, “Input Estimation for Uncertain Linear
K =N (I O)R , Th =N (I )R ) Singular Systems and Robust Stabilizatian,Proc. 40th IEEE CDC,
n—r 1 n—=r 2 Orlando,USA, 2001, pp. 2856-2857.
T = N 0 G = [0 I ]R [5] M. Darouach, M.Zasadzinski and M. Hayar, “Reduced-Order Ob-
2 (In—r, O)Rs |’ APl server Design for Descriptor Systems with Unknown InpuSEE
Q= [07 Ip]RQ, Q2 =10, Ip]RS- Trans. Automat. ContrVol. 41, No. 7, 1996, pp. 1068-1072.

3481



	MAIN MENU
	Front Matter
	Technical Program
	Author Index

	Search CD-ROM
	Search Results
	Print
	View Full Page
	Zoom In
	Zoom Out
	Go To Previous Document
	CD-ROM Help

	Header: Proceeding of the 2004 American Control Conference
Boston, Massachusetts June 30 - July 2, 2004
	Footer: 0-7803-8335-4/04/$17.00 ©2004 AACC
	Session: ThP07.6
	Page0: 3480
	Page1: 3481


