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Staged H » robust control for uncertain descriptor systans
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Abstract: For robust control of descriptor system sw ith paraneter uncertainty and unknow n disturbance, w hen the
states are not measurable, a staged H » control method based on generalized function observer isproposed Firstly,
a state feedback oontroller is designed to quadratically stabilize the systan satisfying the prescribed disturbance
attenuation and uncertain paraneter Imit Secondly, a generalized state function observer ispresented to mplanent
the controller. The closed systan is shown to be quadratically stable and the H » performance can arbitrarily
gpproach to that achieved by state feedback A n example illustrates the effectiveness of the method

Key words descriptor systans robust control; function observer

Riccati ,

3 wang ™ : : Ho

) H © . L II’]
[2] [4]

.Huang " ;

. 2004-02-02; : 2004-04-12
(G1998020307); (69934010).
(1970—), , , : (1957—),



1404

19
31
1! Y
[5 s]’ , P, {E,A} ,
R1= D 1D 1,
. R iccati Ri(X)= (A - BRiDLC1)'X +
: [3] X"(A - BR1DLC:1) +
2 Ci(l- DeRi1DL)Ci+
T _l T
Py X (y[Bl G1B: G -
Ex= (A + M)x+ Bw + Bau, (1) BZR'HBE)X+ PH H.
z= Cix + D nu, (2) R:> 0,
y = CaX. (3 :
:x RWu R"w R%Y R’z R° Ri(X) < 0,
_ 7
; E'’X = X'E= 0, ()
E R™" ; X o, (7) ,
HVAY.Y .
1 M  M=GXH, G H U=- Kx=- Ri‘@IX«+ DLC)x (8
,2 2 < P {E,A} , [9],
Pz u= Ky 1
Sz : ,
Ex=A (XD)x + B:1(D)w, (4) 32
z= c(O)x (5
(1] '
1% (EA) ' D Ri> 0
{E,A} A - jSE B>
ol3] Y AR 2) Vs R,
C: D1
1, {E, (& (2)}
G - < Y, 1 J,F,N,Q
Sz Y S {3,F} ,JPA - QC2= FPE,MC: +
A " SIPE = K,N = JPB,,
y ! ) J& FU+ Nu+ Qy, (9)
Riccati W= SIT+ My, (10
ATDX + XA (D) + i _ ’
CT (D@ + e o) =0
1.7 T (6)
y* B12BIEX <0 W- Kx=SJT+ MCox - Kx =
E'X = X'TE> Q SJ (T- PEXx).
3 H e= PEx- T
H o Je=JPAXx + JPBau- FT-
Nu- QCx = Fe
, , .0 A
’ ’ 2 {J,F} ,{J,F,B} ]
| - j';BATcATcABA> 0, €> 0, W e



12

H e

1405

FWe+ WoF+ C'C+ ‘E\YNLBBTW«,< 0,

IJWe=W&I 2= Q

i A (11)
[JPB: JPG],C = D 1SJ.
i {J,F,BA}
)
J—G,J—e, 4‘1_6’ , [1, 10]
.0
Y= ¥Yea,P= be, 6,& (0,1) @6
1
D, = - §= _é
1- €&
2 (8) X, 1
{3,F.B} 1. decce
> 0, Pz u= w
, Y
p, Yy b

w= SJT+ MCax = Kx - Sle

= -

[A- B.K + AA BzSJ} [Bl]
+ w
JPM F JP

[)j
Ac + Bw,
[Ci- DK D1SJ ][)j: Cc|:x;|.
[xw j
Y = ,
w

Ai+ Y'Ac+ CiCc+

1 Ty —
YY BB:Y =

[(A - BK + AA)T (JPAA)}[XOO j+
L B:S3)T Fr W

(XL j[A- B.K + AA BZSJ}
+
L W L

JPM F
[ (Ci- D=K)
L (DOSI)T

_l[Xl) j[ Bl]x
Y willips

Ti|[C- DK DwSJ]+

[B1

X w
(JPBl)T][ wj'

’

ALY + Y'Ac+ CiCc+
|:|V| 1 Mlj
ML M2 .

Mu= (A - B:RIDLC1) Xw +

X& (A - B2RIDLCi1) +
CI(I - D12R'11D12)C1+

+
1_03(52 IBBIXo + X0GG X w -

'g:)FH ™H,

Lo o
YY BB:Y <

X GBIRB X w + (1+

M2=FWe+WaF+ D1SJ)DwSI)" +

'3—1}(1 +

PW LIPG(UIPG)W w,
M= X&B2S] + (Ci- D1K)'D1SJ.

‘;'X‘)W LIPB1(JPB1) W o« +

(7) Mu< Q K
M= Q 2 M=xz2<AQ
AP+ P'/Ac+ C{Cc+ ':;:/PB(BIP<O,
E T —
v Lo v s
J J
lim Y= YImP= 20O
6141 6241
Ex= A+ M)x+ Biw + Bau,

z= Cix + D 1u,

y = Cax.
(5 0 0 §
0550
E= ,
0 550
L5 0 O
(- 2 0 0 - 2
0O -2 o0 0
A: H
0 0 -2 0
L 0 0 0 -

B.= [05 05 Q5 Q5]
Bo= [138 Q794 Q798 1 388],



1406

19

Ci=[1 1 1 1],D= Q1
C.= [118 8 714 71 8 118 8]

M = GXH , X
2 < 2 :P= 1,G=H = diag(Q 1,
Q1,010 1). Y= 1,
Y
U= - KXx=- Ri'(BiXw + DLCI)X

X« = diag(Q 2,0 2,0 2,Q 2),
K= [1488 834 8398 148 8]
6= 1/1 1, &= Q99
)
300’

ol gl
2903

0
S=[1 2]M =1
[3 15 Q3 j
P = ,G,H ,K
0 0 0

) u=- w ’

<

Riccati

(References):

[1]WangH S, YungC F, Chang F R. Bounded real L en-
ma and H «» oontrol for descriptor systens[J] IEE
Proc Control Theory Appl, 1998, 145(3): 316-322

[2]Lin C, Wang JL. Robustness of uncertain descriptor
systans[J] Systesns and Control L etters, 1997, 31(3):
129-138

[3]HuangJC, WangH S, Chang FR. Robust H « control
for uncertain linear time-invariant descriptor systems
[J] 1EE Proc Control Theory Appl, 2000, 147 (6): 648-
654

[4] . He M ]

, 1996 197-204

[5] HouM, Muller P C. Observer design for descriptor
systens[J] IEEE Trans on A utanatic Control, 1999,
44(1): 164-168

[6] Darouach M, Boutayeb M. Design of observers for
descriptor systens[J] IEEE Trans on A utanatic Con-
trol, 1995, 40(7): 1323-1327.

[7] HouM , M uller P C. Design of a class of L uenberger
observer for descriptor systans[J] IEEE Trans on
A utanatic Control, 1995, 40(1): 133-136

[8] DarouachM , ZasadzinskiM , HayarM. Reduced-order
observer design for descriptor systems with unknow n
inputs[J]. IEEE T rans on A utanatic Control, 1996, 41
(7): 1068-1072

[9] , , . H e

[J1 , 2001, 16(2): 219-225
(XingW, ZhangQ L, WangQ Y, etal A condition of
state feedback H » control for descriptor systens[A ].
Control and D ecision, 2001, 16(2): 219-225 )

[10] YangD M, Zhang Q L, Zhang G F H 2 algebraic

Proc o

A rlington,

Riccati equation for descriptor systems[A ]
the American Control Conference [ C |
2001 2937-2942

( 1398 )

[3] FangC C, Abed E H. Sampled-datamodeling and ana-
lysis of closed-loop PNM DC-DC converters[A ] Proc
IEEE ISCAS[C] Orlando, 1999 110-115

[4] Khalil H K. N onlinear Systans [M ]
M aamillan, 1992 89-11Q

Nev York:

[5] Hamill D C, Deane J H B, Jefferies J M odeling of
chaotic DCDC oonverters by iterated nonlinear map-
pings[J] 1EEE Trans on Pover Electronics, 1992, 7
(1): 25-36



