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Network-based Robust H,, Control of
Systems with State-delay and Uncertainty

PENG Chen' YUE Dong!

Abstract This paper is concerned with the H., controller
design of networked control systems with state delay and uncer-
tainty. A model of the networked control systems is provided
in consideration of the non-ideal network conditions. By in-
troducing some free-weighing matrices, the robust H., stability
conditions are obtained based on Lyapunov Krsasovskii func-
tional method, and an H., controller design method with time
delay state feedback is also proposed. An illustrative example is
provided to show the effectiveness of our proposed method.
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Fig.1 Choosing signals of model under non-ideal network
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T g1 > k. S iga1 > ik + 1B, RoRAL R R A RE
PG M i1 < i WERINEERAA KA P RIE, JGRFE
(45 T BE 2 AN ) % £ 5 BIA T ol 2%, A& i 72 vh A RS 7
%M liger —in] > 1, ROREAET OIS, AN
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Iy = ATNT + NoA + M,
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I35 = N3sBK + K"BTNS — M3 — MY

I3 = —N§ + N,BK — M,y

I = nR — Ny — Nf
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T (t)N[Az(t) + Bx(t — d) + BKz(irh) + Biw(t) —y(t)] = 0
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V(t) < —2(t) " 2(t) + v°w(t) "w(t) (17)
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EHE 2. AEN>0,MeER(GE=2,3,4), s >0,7>0,
WERATAE AR B e > 0, HATIE 4 e B0 A B P, S, R >0,
M; (Z =1,2,3, 4)7 Y, :”:%D'%MZ X, '@iﬁ[—lT LMI E\Zj
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Vo1 Wop
Hrpr
Iy % * * *
1:[21 ﬁ22 * * *
\1111 = ﬁ31 1:[32 1:[33 * *
1:141 1:[42 1:[43 1:[44 *
| BT XBT XBT MBT —4%I
[ gM{E gMS gMI gME 0
cxT o;XxT Dy o0 D,
DY 0 0 0 0
- E:XT o 0 0 0
\1121 = T
0 XD 0 0 0
0 ExXT 0 0 0
0 0 XsDT 0 0
| 0 0 0 MD3 0

Uyy = diag(—nR—1I,—0.5e 11, —0.25¢1, —0.5e 11, —0.25¢1,
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My =8+ AXT + XA + M, + MY

oy = XAT + MAXT + My

sy = YTBT + AsAXT — MY + Ms

Oy = PT + \AXT — X + My

Moo = =5 + XA XT + X X AT

sz = MY TBT + X34 X7 — MF

a2 = =X X + A A1 XT

33 = AsBY + A3YTBT — M3 — MT

43 = —AsX + \BY — M,

ys = R — M XT — X
U AR 48 2228 (T)~(8) B Hoo WEL BT v RARA R
HEK =YX T HRE&GEIIREr.

ER. X N2 = AN, N3 = AsNi, Na = ANy,

Y = KX', P = XPX", R = XRX", § = XSX",
M; = XM; X" (i =1,2,3,4), Hh Ny = X1 SR5
diag(X, X, X, X, 1,X,1,1,1,1,1,1,1) %1 bE’chfﬁB%\ﬁlJiﬁ
i Fes (9) Wi, FIM Schur #h51 2, 19550 (22). 76X
(22) , H44 = nR — X - MX <0, RAEEBE g > 0,
Ay >0, R> 0, 8Af Tay = nR — M XT — A X < 0
VIR XT + X >0, 013 X SRAEAF RN, HEXY = KXT,

AP K=YXx"T. O
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1) %5 i (i =2,3,4) MR ETHR o MG, W& ¢
BOE K(0) =0, n(0) = 0;

2) FIH N =X + € AB s

3) MR (22), &7 LMIs, %5E n(0) = n(0) + p, H
A B SRR K n() FIAIR K (), W n(X) >
n(0), W n(0) = n(X:), K(0) = K(X\);

4) &\ 2), HE o <N < B

5) Hidi n = n(0), K = K(0).

3. EHE 2 BHARL (T)~(8) MEHE Ho IR KB
P8 7k, ST S 5INK A RAERE M, KEAR R
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4 SPIHE
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