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Abstract The H, suboptimal control for continuocus-time descriptor systems with dy-
namic output feedback is studied. Based on the time domain method of computing H,
norm, H, suboptimal performance analysis for the descriptor systems is presented. The
necessary and sufficient conditions of the linear matrix inequalities that make the above
systems satisfy the H, suboptimal performance are obtained. An H, suboptimal dynam-
ic output feedback controller for continuous-time descriptor systems is desighed using

linear matrix inequality (LMI) approach. Finally, a numerical example 1s given to ilius-

trate the design method.
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IURENBELR FZEERENS R EMEAgHE B XREE LR, RmET
XEGH HARAES FE, RGP R Y. Hed Takaba IR T — XA
E X ZRGHNEE HRSRBRES RS, H{ERT Ker(E)CTKer(C)MIFFHREE".
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TREMEL] XRS5
Ex (1) = Ax(t) + Bw(t) (la)
z(t) = Cx(¢) (1b)
EXF xOER , wHER 2(OER"BHIARE MAMEE; EER™ " A RERE,AC
R™",B€ R, CER"" NEBHERE. HRR XRZEBOFEENE -, BBETXER

FKEIEN K, % degdet(SE—A)=r, WHFEIEFH RLEE P M1 Q fHEY

PEQ = B . PAQ = A 07 PB — 51 CQ=[C G, (2)
Lo NJ’ Lo 1.1 "7 LB, J T T

HP A €R™, NER" """ REZE. IERAE (D MEBRBIER KR G().
513 1. (FRRBEE GORTEENE Ge)=0RREXHR
C;NB, =0, i=0,1,2,h—1
S 2. WEAR(DERAFN, FHEREEE GCGOERTEEN. W G H. N

IG(s) |, = v/ trace(BTETXB)
H B=QPB, LM X ¥ &~ X Lyapunov J ##
A X+X"A4+C'C=0 (3a)
E'X = X"E >0 (3b)
it 1 “GORM™EEMNRIGS | FEAE R UEZME.
SIEE 3. WEAZK(DHIEM, (E, A, OFReASTRMEKHEER. MEK(DREE
M HNSGFER X #2T X Lyapunov 772 (3).
EELl REBEBEEREGORTHEER, (E, A, OFBRHETEIN B FrbaEm. R
T
D ZRDEFFRHEIGG | <7;
W) FRLER X HE

A' X+ X'A+C'CKO (4a)
E'X=X"E>0 (4b)
trace(BTE' XB) < 7 (4¢)
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TATX - XTA O CP
_ . B I_:g:o (5a)
"%ETX ETXE';O by
B'"X'E W _
trace(W) < ¥ (5¢)
UERA. mi5|FE 2 A5 | P2 3 B4 4518, AR,
3 H KAL) B 42 i g e 1T
EIBINFT XESR
Ex(t) = Ax(t) + Byw(t) + B,u(t) (6a)
2(1) = Cyx(t) + Du(t) (6b)
y(t) = Cyx(2) (6¢)

FRA\Px(DER RS ;wHO ER u(t) ER R TIL MR A ;z(t) ER” ,y(1) € R 43
Bl oS A &R LB, .C (1, j=1,2),D Hif 4 H B .
MR EEH S HEER 2 KORRETEELHE K

[ [TA: BT
K(S) — ‘<.E1 - et (7)
Tle, ol
MAZOOIEEH B (DERTIERWAR RSN
Ex(t) = Ax(t)+ Bw(t) (8a)
z2(t) = Cx(t) +Dw(t) (8b)

H,xEERREBE, FHE—-1asm RBRERHS(, FHARRE (S RF TN BHNE
BEH T (O H B8/ TAEMER v, I T.. (o |.<r. ¥ K(s)ER?™,

X, X,-
=2 EEEL(E), LU v>0, MBEFAEENE X= X‘ Xz (X EH R,
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Y. Y,
Y, Y,1
}& WER '3 RN T LMIs
LA Ay
AX + B, Y + (AX +B,Y)" X'Cl4+Y'D'-
_ . <. 0 (9a)
i C. X + DY ] _
- EX EOPB, -
T . > 0 (9b)
LBTPTQ'E! W ]
trace( W) < ¥* (S¢)
_ - C, - - -
K rank(C,) =rank vy’ HHEERK(E A+B,YX B, ,.C,+DYX ) ARa &0 k&
m Kk epEEWR, HHEEERPEREE™REN, HP
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ETFRERE P,Q M A+B,YX ) R (2 I3, WA 7E F s il #% (7) {715 P 25
ARG BERFFH, B T..(9].<7.
B, R — 2R S 888 3R (D BT A4

. TO0 Gl
K = , KC, =YX (10)
B, A,-
AR A 1 AMLE SRR BB AMERE B 458, B
i EERC R
ARG (6) I RBER N
1 0 0 1 1 1° —0.01 0.017 1
E={0 0 0|],A=1]0 —1 0 |,B =] 0 0 |, B, = |1
0 0 0. 0 1 —2. L0 0 _ 1.
10 0 7
=010 —15.C= = 0 7]r D=1

- 1. 4304 0 0  —1.2074 0 0
~0.5953  1.0761  0.3660  0.0342 0 0
—0.4398 —0.0097 1.0498 0.6219 0 0
=1 2074 0 0 2. 4123 0 0
0 0 0 0 2.0756 O
0 0 0 0 0 2.0756.
1. 2074 0 0 2.4123 0 0 -
o _ |=1.9908 —2.6079 0 —1.2073 0 0 o [0.66 0 °
0 0 0 0 —1.0378 0 .0 0.01.
L0 0 0 0 0 —1.0378.
WEER2H&H, TREEDISHERBRERNSZD, Hd
- 3.0336 0 0 - " 4.6989 1.2079"
A, = 0 0.5 0 |.B,= 0 0 |,Co=[1 0 0]
0 0 —0.5. 0 0
R X ARERBFWA|T... () ],<<0. 9.
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