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Abstract In acwalapp licatbns inprecison n controller m plan entaton, caused by A /D, D /A transfomaton f+
nite word length and ermis isunavoidable Recently non-fragile controller which & wbust to contoller gan varia
tons has atiracted more and more attention This paper is concemed w ith the design probkm ofnon— fragik contwt
ler for descriptorT-S fuzzy system using L nearM atrix Inequalities (IM I). The contoller uncertainties are assumed
to be a chssof additve Based on the Lyapunovm ethod the state feedback contwldesign for mbuststability 5 given
in temsofsolitbns to alM I A numerical exan ple is presented b show the effectiveness and feasb ility of hism et

od
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B R ONH RN, TS0 T - SEUR R SEH 2 X :

R: & (t) isMy and &(t) isMy--- and & (1) isM,;
o Ex(t) = Aix(t)+ Bu(t)

y(1) = Cx(1)

Horf Moy MBS, DAL x € R7BIRAR &, y € RN AR, u € R NN =, & (1)
— & (1) NRTIRA &, R TR AR SR u(t) AKX EER™, A, € R, B.ER"™, C,€ER"".
FIRAORIEL A & EGE, K30 (1) T RIB LI T R GEATRBIRE &5, 58] 4R B Y:

Ex(1) = ;hi(i(t))(Aix(t)+Biu(t)) (2)

The i= 12 ...r (1)

(1) = 2hi(E1))Cax (1) (3)

H hi(&(1) ) =wi(&(1)) /;wi(gt))»wi(gt)) = HMJ::(%(U), M;i (& (1) )R85 & (1) F£E M, i
IR, I hi(&( 1) ) AT BVE RS I B A .
1Y A% (2) —BUEN K, WRAELE s€ C 15 de| & - Zhi(gt))A] ZQ0V:i20

2SI R (2) RN, MR deg del &~ Yh(E(1))4) = mnkE HaE

FET T - SR RS0 T B I 2% I, K 2Rk FIE AT 70 A A2 2 i) 88 (paralle] distributed
canpensation PDC) J7vk, Horb RO fa ] S A0 AP FORORIEE & SRR A AR ), 7RSS AR e LT R
PES. B RS (2). (3) EOLIK PD CRUHE Hil85 A:

w(t) = 2h (&0 Fx (1), (4)
HRR SR BRI R L A5y o DUAIR SO L, 25 SOOI b (&1) ) 7 e ((e) ) BOTE L, ph Bt

R 5 HET W E A S5 DU T 4518, PD C R 2 i 8% ) B TS5 2 1 € 4518 0 ()R 8 S 154 28 F .
AT, PDC 2 4800 BT BRI, Tk B . K 3K (4) RN (2), BB R G R -

r r

Ex(t) = Z; _:lhi(i(t))l%,(é(t)) {Ai+ BiF;}x(t) (5)

1Y 7SUBSAR S (2) RS B PDCRDRI 12 8% (4) EMRHEE, 947 1540 ME X138 LR 08 BT
E'X=XE 20 (6)
G:X+X'G; <0 i j=12.r (7)

EEP Gij = A, + Bl‘Fj.

17 455 iE U B AERE D E AN FRGERE Y MIA%R Y+ DFE + E'F'D' < OX T A e
F'F < IW5ERE F oL, 24 BACYEE—NME 8 e> 0188 Y+ D' + € ' E'E < 0
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Bl s 1 )
Bz b, ISR RECERE (4) TESBLIL R AR AHEE, 5 AR BE b, U 58

w(t) = 2h (&) ) (Fi+ aF)x(1) (8)
Seth B O TSR B 25, A AR F) B 251 B,
AF; = H; DG, (9)
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GHEGIENG (10)
AL HIFREI R RS (2), (3) BRI (8) Mz, 6 a0~ MRS
Ex(1) = 23 23h (8 1))l (§(1)) (As+ Bi(F, + AF,) Jx (1) (11)

R RasE 1, RO T A A2 (9) (K 2545, PIFR ARG (1) R IE MY (A (1 B TRk .
2 Efhilas R R s st (9) A, | SUBMIR Gt (2) RERE o na (8) M i SR EUE,
U RAFAE XM M s € € 1H15

XE' =EX' 20 (12)
"L, GL-"J ,
<0 i= 12 . (13)
LG, - ¢
(¥, G G
G, - &l 0J<Q i< j<r (14)
Lg, o0 -¢
KL, =XA'+AX +M.B, + BM,+XH. B + BHX' (15)
W, =X(Ai +A )+ (A;+A )X +M.B; + BM, +M,; B + BM, +
XH B + BHX' + XH' B + BHX"' (16)
EH DA e R AN S i m] 75 R S e A il #48 RO MG 28 F R
F=MX"' (17)

8 LyapunovEREl V(x(t)) = xT(t)ETPx(t), Hrpp = |:il P0:| , )

3

Vix(t)) = ZZhﬁ,-x"‘(t)[(Ai ~B.(F;+ AF;))'P+ P (A, - B,(F; + AF;))]x(t) =

S hhx' (1[G P+ P Galx(t) + DD hihix (1) [GLP + P'G,iJx( 1),
= =1 05

HH1Gi= A+ Bi(Fi+ AFi), Gy = Ai+ Bi(Fi+ NF;), Gi = Aj+ Bj(Fi+ NF,),

H AT HH DL AR e T A

E'P=PE 20 (18)

G:P+PG:< Q0 i=12..r (19)

(G;i+G;))P+P (G;+G;) <0 i<j<r (20)
R(18)WEERNP'E =EP' 204X =P,

XE' =EX' 20 (21)

% 18 (9) pimiE s, A (19) 15:
AiP+PA +F,B.P+PBF.+ (Hi®:G,) B.P+PB (H;®,G,) < 0
MRS 1 E o HACSEER E & > Q 115
A'P+PA +F BiP+PBF,+ ¢ePBH:H:B P+ € G, G, < Q
B SchurthE B, i Z0mT
T
[L“ G”] <0 (22)
G, -¢&
HH, L, =A/P+P'A;+ (F.+H,)B.P+PB.(F,+H,).
F diag(P", 1) F diag(P ", I) 5 BT A ek (22) 3L 4 X = P M, = FiP ' IS (22)
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HP L= XA +AX' +M'B, + BM,+ XH, B} + BH.X".

[FIRERE 20 (9) BT it il 353 2 sl N (20) EEEE
(Gi+G;))P+P (G;+G;) =A;P+P'A,+A P+PA +F B P+PBF,+F B P+
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ARSI 1 By AU ER % & > Q{3 A/ P+ P'A;+ A P+P'A;+ F/B,P+ P BF,; +F,

H B 1 G| Ul \
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Ri: ifx, (t) isM; thenEx = Ax(t) + Bu(t), i= 12
/\E':‘

1 0 - 11 2 -8 4
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SRR BEA: by (31 (1)) = 1= —=5 ha(mi(1) ) = ——-
1+ e 1+ e

I 3H1Z KRG it PDCA RIS H1 2%, $2H] 28 18 251 3 sh = 8
BN [- 1 1] Z [RIR FEHLEL
H =[0.54 04, H,=[03 012,

0.2 0 ~ 0.4
Gl_[01 j [02 -01
N M atlab = LM I B4R SR AR 24 50 FEASE K (12) ~

(14), 19 2RI ATE N:
[0.0417 0.1119 - 0.2543

State
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Time/s

B 1 IR R R 7 e R o %

0.1119 0.8192 - 0.633
0 0 - 0.063
& =716=28 &,= 1.353]
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AR s 2% 8 e
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IO G S5 i 2 e
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