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Abstract: N etwork-induced delay is amain factor that influences the stability and the dynam ical perform ance of net-
worked control systens For networked control system sw ith uncertainties, a controlled object modelw ith network-
induced delay and uncertainties ispresented A sliding mode controller is designed and the corregponding closed loop
form of the networked control system isestablished A pplyingL yapunov method show s that themaximum allow able
delay bound obtained can ensure the systam’s stability. Finally, a smulation exanple illustrates the feasibility and
effectiveness of the proposed method
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L yapunov (4) (3
MATI, S(t) =cCx(t) + cBu(t) - CBu(t- T =
) 7] CBu(t) + CAx(t). (6)
NCS S(t) = 0, Ueg (1)
ua(t) = - (CB) 'CAx (1),
K= (CB) 'CA,
[8] U (t) = - Kx (1). (7
NCS un (1)
un () = - (CB) "(ksS(t) +
P(t)sgn(s(1)), (8)
L yapunov
NCS P(t) = (Pr+ PNl cll I x(p)ll ,k> Q
(3 , S(t)
2 (3)
S(t)=Cc@ + M)x(t) +
CBu(t) + Cf (x (1), t). (9)
1 (3 (5,
x ()= A+ M)x (1) + : (©)
Bu(t) + f (x(1),1), (D L yapunov
x () R u(® R V(s = LsT0s0,
A R™ B R™M
rank®) = m: M R (x (0,0 R veo O
V(S t) =
I Al < Pl f (D).t < Pl x(DI, (2) SICA + M)x (D) +
Lol . CBu(t) + cf (x(1),t)]=
NCS , 1) ST[C(A + MA)x (1) + CB (ue(t) +
. 2) uv (1) + Cf (x (1), 1) ]=
. 3) 4 S'[cAAx (1) + Cf (x (1), 1) -
- kS(t) - P(H)sgn(s(t)] <
1 NCS pul sl I x ()l +
S0 = (A + A)x () + IS Cll I x ()1 -
Bu(t- D+ f (x(1),1), (3) kil s(o)l 2. PN s =
T T T - kI sl 2
k> 0, sS()2 0 ,v(S, 1)< 0,
S(t) = cx (1) + cq'z u(0)da, (4) 3 ®
s = [S:(), ,Sa(Y]" R",C= [d, x() = @A+ M)x (D) -
am]’ R™T , CB BKx (t- T+ f (x(1),1). (10)
.0
: 3
u(t) = ua(t) + un (1), (5)
D Ue (1) (3) x(t) = Ax(t) + Bu(t  Lyapunov

- s un (1)
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2 P Q,
T<
g+ YminBK) - O- f
o(l BKAI + I BKBKI + (Pi+ P)Il BKI )
(11)
5
D Y= Ao (P) /s (P), 0= &in (Q) /
2Ma(P), 8 = [Ma(P)/An(P) 1A P Q
L yapunov AP+ PA=- Q,An(*) Aa(*)

L yapunov V = x' ()Px (1),

V= x (OPx(t) + x ()Px(t) =

[A+ A)x (1) - BKx(t- T +
f(x(0,0]1"Px () + x"(OP[A + MA)x (1) -
BKx(t- 7+ f(x(t),t)]=

x"() AP+ PA)x (1) - 2x () PBKx (t-
2T ()PAAX (1) + 2x" ()PF (x (1), 1) <

- @) x ()N 2+

2P+ PN PII x ()N 2-

27 ()PBK[x () - [ X (0 do] <

© Mm@ X (O 24 200+
PN PRI I x (91 2 -

2hin (PBK) I x ()1 2 +

2 " () pey X (o) dall .

[9,10]

T+

(12)

Razum ikhin

1 vx(@)< dvx(®),Ve

q>
t],

[t- 2T

I x@I < qgdl x(®)ll ,

8= [Mac(P) /Anin (P) 172

(13) (12) q-1
V<- Zn@I x()I 2+

2(Pr+ PP x ()N 2-

2xin (PBK) I x ()11 2+

210[Il PBKAIl + || PBKBKI +

(Pr+ PN PBKI T x ()l 2
(11),

(13)

V (x,1) < 0, (3 (5
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B = [(j B (x(B),t) = Q Ix (1) sinx (t).
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