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Robust H-infinity control for

stochastic uncertain systems with time-delay
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Abstract: The robust stochastic stability and the robust H-infinity control for time-delay stochastic systems with convex
polytopic uncertainties are addressed. Sufficient conditions for the solvability of these problems are obtained via the
parameter-dependent Lyapunov functional. It is also shown that a desired state feedback controller can be designed by

solving a set of linear matrix inequality.
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dz(t) =[A(a)z(t)+ A (a)z(t—7(t))+ Bla)u(t)+
Bi(a)o(t)]dt + [E(a)z(t) +
Ey(a)z(t —7(t)) + Ey(a)o(t)]dw(t), (1)
z(t) = Cx(t), ()
z(t) = o(t), vt € [-p,0], 3)

Ho: z(t) € RUOPIREZ &R, u(t) € R™A#EH
i N\ ,v(t) € REAFHHAN, 2(t) € RO
iy th, w(t) A bR AE — i A W32 3)), W 2 Edw(t) =
0,E{dw(t)?} = dt, E{-} AW, FriEr(t)h 1A
BP0 < 7(t) < p < oo, 7(¢) < h < 1. K
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[A(a) A,(a) B(a) Bi(a) E(a) Ey(q) Ey(a)] =
Z «;[A; Ay B; By E; Ey; By, )
é 5)

A;, Avi, By, By, Ei, By, By o8 G BUHFE.

EX 1 fiku(t) = 0,0(t) = 0, X BT f3 & UF
e AR, TP RG (X)) ORI €, W
A FERIE > 0, 1 (E0(E) > 0, % sup E(lo(0)]}
< 5(e), =

E{llz(®)[*} <e.
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3 FE 4R (Main results)
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Q? A,P, PE! BY+G'-P,
x —(1—h)Q; PiEE 0
* * * GT"+G
[ AuP; PET BY +GT -
x —(1—h)Q; PjElTZ 0 n
* * * GT+G
2, Ay PE! B;Y +G" — P,
x —(1— h)Qj PZ»ElTj 0 <
* * —P; 0
* * * GT+G
Y +Y;, ()
[ng]rxr < 0. (8)
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2(a) Ai(a) Ea) {f’(a)E(a)l:F B(a)FG+GT—P(a)
*  —(1=-h)Q(a) P(a)Er(a) 0
. X Bl X <0, (1)
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- )T
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—B()F
010 0 , Q2(a)=P(a)[A(a) + B(a)F] +
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Q(a) = P(a)Q(a)P(c), HiSchurth 5] #5143, 17
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[ N *
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u(t) = Fz(t),F = YG™L (19)
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A PA I 2R e 1 Bl AL 1 AR
Jiry.
4 i E5 ] (Simulation)
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5 45 (Conclusion)
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