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Abstract: The H-infinity robust control is addressed for a class of uncertain fuzzy systems with time-delays in both states
and control inputs. Using a Lyapunov-Krasovskii functional in “Descriptor form” , we presented the delay-dependent
sufficient conditions of stability for the closed-loop system with the designed controller. To be less conservative in design,
we employ an algorithm involving convex optimization in designing the state-feedback controller. The example shows the
validity of our results.
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IF 0, (t) is My, - ,and 8, (¢) is M,,, THEN
z(t) = Aya(t) + Agx(t — 7 (t))+

Biu(t — 72(t)) + Buwiw(t), (1)
2(t) = Cosa(t) + Cogar(t — 71 (£))+

Diu(t — m2(t)) + Dypiw(t).
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Bui = Bui + AByi(t),Cri = Cri + AC(1),
Di; =D; + AD;(t), Dy = Dyi + AD,;i(t),
x(t—m) =a(ty),t —m =1, k=1,2.
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3 F 45 (Main results)
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4 F{E 1 E(Number simulation)
Bl 1 585,61 I R 4t

&= Ay + B, i = 1,2. (13)
IXHL:
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I HEAN AL BEVE, 2105 = 0.95IF, AT LIS 25 K
(RIS b 543,06, 255 2% 18 25 ok
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1M ST 417 45 1R AR 45 A SR A 7 d3e K B N I i
5t 320.4223; HISCS1FT ARG E P 211 3R A (1) I
KIS F SR 1.75; ke bR B, B AR ST
7R A B L SC[4,51 KR 22, m) DL se 4R
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Bl 2 2SR I RS H B R S

x = Apx + Ayx(ty,) + Biuy, + Byw,

z = Cyx + Cyx(ty,) + Diur, + Dyjw, (14)

i=1,2.

o
-1 —0.5 -2 —1.5 0.1
A — A = B’L: s
11 0 —1 ] y 412 [ 0 —1 ] ) [0 ]
Ay = —0.1 —-0.5 By,— 0.01 D= 0.03 ’
0.5 0 0 0

Elm‘:Egai:[O.l 01], Ebl:OOE), Ebwi=0.02,
Cli - [—03 01], Di - Dwi - 05, Cgi - [O ].]

BF(t)sin t,w = 1.5sin(2t)e~ %95, B & & 5
HOhh, = sin®(z; + 0.5)Flhy = 1 — hy.

N HTHE Ah 2 Ve A O, 46 =
1.8,71 = 0.2, 75 = 0.1, #HI 2848 25 4

K, =[-0.0085 0.0009], K,=[0.0012 0.0026].

WAAIHIRE A2 (0) = [1 0T, ZEROHIF 22 2)/E H]
T, PHER S R GE(14) PR A i [ 4 R 42 o A L
it 24 1 V&l Jfr 7S 7 B 45 SRR W] T AR SO R 1) 7

1.5, (52 ==



%43 AR A 5 AN FIIRAS I i PR T-SASOR 3R 400 1) 5 e 42 1) 649

XSRS B2 2.

! ) ) T )

=
0
~05 i i j i
0 10 20 30 40 50
t/s
BT AR mAY il 2
Fig. 1 The responses of the state
1 1 1 )
0.5 It
s O
,05 H
_1 1 1 1 1

0 20 40 60 80 100 120
t/s
B2 el )9 gt 2%
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5 %58 (Conclusion)
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