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ROBUST H. CONTROL FOR LINEAR DELAY SYSTEMS
WITH TIME-VARYING UNCERTAINTIES
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ZHANG Qing-Ling
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Abstract This paper focuses on the problem of robust H. state feedback controller
design for linear delay systems with time-varying uncertainties. Based on the notion of
quadratic H .. performance, it is proved that if there exists a robust . dynamic state
feedback controller, then there must exist a robust /{. static state feedback con-
troller. Sufficient conditions for the existence of robust H.. static state feedback con-
trollers are given in terms of linear matrix inequalities, and the design method is also
presented. The systems in consideration are more general than those considered in the
references. Finally, an example is provided to demonstrate the effectiveness of the

proposed method.
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FAER A ELERNTFERAENGEE H.ERMZRIFLZ2E0M 23" X1 E
&% H. HREAtrm 8, EXT 6 8F iR A R Xkl 2~5]506]4 5 %] H Ric-
cati FREMEMHEEAEL VL MREEE HORES KB4 8%+ 0 83, 82 18 8 1% i
R R, mERE S T EPHAGTENBERET, FTIHABEEFEASFELERSTE M,
HHXER [ 3~6]JER B U FEDPAFEE TR E M, CER03,5 I A1 E 2 5t
AR, Fith, XSRS 8 RN 23 T BRH .

AXHHAEGHEEESAEXATE AR -BREATHAMELTENHERENEE H.
RERFERSRIT S, EHEFAEEE H. i 5 RARBER S, ML EEERE H.,
PARBREER .S LER H. 5 RS R BHE ) 2.
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ZBU A E L MR RS
X(t) =Asx(t) + Asx(t — r) + Bisw(t) + Byu(t), (1)
2(t) =Cex(t) + Cisx(t — 1) + Disw(t) + D,su(2). (2)
EXFxWOER BRRET;zER BEEHHE juH)ER” W ;w(t) ER BT ;>0
F& R HEY ¥ 5 85 Ass Aiss Biss BosCsyCrss Diss Dys BRIV B R ES B 6=(8,(2),
Ox W)WM ST FE R B, BN As=A,+6,(1)A, + -+ (DA, H A, -, Ax % ¥4E
e, A R 60,<<0,(1)<<6:(i=1,2,,K), H @u& y oo a@xaé“x BEH.IEEAE2 I
ZFHES V={(v,,vx):v,=6 K 6,Y i=1,2,-,K}.
AXHHRERRITAERERARERS  FEMRLE(OMOBBREERRSE
n) =Am) + Asn(t — r) + Bsw(z), (3)
z(t) =Cen(t) + Cisn(t — r) + D\sw(2) (4)
HA R H 8. M, BER3IAWTE X.
EX1L.HZEER >0 MREFHELEEEEP S, FE8XTFEESEV,H

- — 1 T Cﬁ T Dw T Clﬁ
— Cs PAs;+ AP+ S PBj; PA; )
ﬂﬁfﬁ B P _ y2y 0 < 0, (5)
— CJs ALP 0 — S _
MRS (DHM A EE IRk H. e,

BRI AR MR EECOMWOEBRE K H B, MRS —REE, BM

TIHBMABERRAEN H.EBABS 7. P ETWBEBENG =0,€[—r, 0D TF,
||z\|L§7HwHLE,V w(t)E L, 0,00),

3 FELZHR

EEL MRFELENSRE R B H 28



3 ¥ HEFE EENEAHEEMERENBEENEE H EH 379

=

X (t) = Ax.(t) + Bx(), u@) = Cx.(t) + Dx(1), (6)
FERAFRREES K H U NEEBSERNS @O =Kx@) , #BARFEREGEHEHA —
) H.. M HE.

ik Bl @EBR R OMAZ (DS OBBEHARER D O, HF n@)=[x"()
x, (O] MEFELEEERE P S, #8G)K R,
?E(S)‘QB’J%E[@ ik Q=Q ' =diag(I, P ',I,P 1),4§

— ] — CsP! — D —CsP '™
— P7'CY AP 7' 4+ P 'A; +~ PTISP7' B, AP
— DL BT oy , < 0. (7)
— P7ICL P 1AL 0 — PTISpP-

2Ly Y:l I, 0P L HABY Baxn EEERE. BEM(DAERER T=diag(,[Y !

01", I,[Y™" 0J),A% T, & ¥ B[ 181,

EE2L AEFERYSO FEBSRERBRESFZFEHHREAGEEEF K H B
TELAUR FEEEW.,.Y>0,L>0,B8XNLESCV, K

— I — CY — DWW — Dy — CY
— YCI — W'D}, AsY + YA! + B,yW +~ W'BL + 1L B,  AuY
— D7, BT, _ vy 0 < 0, (8)
— YT, Y Als 0 — L _
ﬁ'ﬁﬂfi’%fgﬁﬁﬁ GO K=WY .
ﬁEHE VLEW. BRGELEEE K,P>0,S>0,f B E €V, H
— 1 — (Cs + D,;sK) — Dy —Cys
— (Cy 4+ DyK)T P(A; + BuK) + (As + BisK)™P +S  PBys  PAp .
— DY, BLP — 7T 0 |
- ATP o -S|

O %6 [ B9 3 3 diag (L, P L, IL,PY), i Y=P'\W=KP ', L=P7'SP™', | 1§ (8)

7T, RSB 80 UE B 3 R a3 3k, o7 BRI,
ERERERIER T, 1A F 8 E L.
WML AEER S0 BHREERZEWDM)F Cs=0,D5=0,3#H By=B8,,Cs=C,
Dy=D,BREHEE,R,=D,D,>0. W —%E & D, , 1%
D, D'=1— D,R;'DI (551 I — D,R;'D} = 0).
i As=As— B, R;'D;,C, M EFEBERERAERB . FEAAFRGERET K HEED
REXME.FEL>0,Y>S0,#HEBXNERSEV, B

———

- — 1 D’ CY 0
YC'D, YA} 4+ AsY + 77 ?B,;B% — B,R;'B; + L A,Y|<0, (9)
0 YA — L'

T ELJ 194 25 4 B AT B K = — R (DTC+BTY ).
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HYy=1.ZEBAHENHHERA(D)M2), K4

T— 2 1— 0+ 0;” ro.5 0.2+ 6, "1+ 0, C— 1"
A5= aAw: an: !BZE-‘: ’

-O ].",_61 - —0-1 0-2+8]— e O et -1.-
CE:[“‘" 0.5 *04]! (:15:(:0 OjaDw:O& Dzﬁ_':la ‘al\gla ’&2'%1

KAL), B H.ORERBERZS «(t)=[—1.9042 —22.0294 ]=(2).
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