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Analysis of stability for networked control systans with large
delays
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Abstract: The stability of networked control systansw ith larger delays is studied The analysis of networked
control systems is carried out in theory by digersing the systans T he stochastic networked-induced delay is dealt
w ith by the idea of partition Based on this idea, amethod of combining controller design offlinew ith awv itching lav
online is proposed and a gradient algorithm is developed for the system. Finally, a smulation exanple show s the
validity of the algorithm.
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{xﬁ):AxG)+BuhL 0
y (1) = Cx (1),
u(kh) = - Kix (kh),
k=01, ,i= 1,2, ,p (2)
:x Ry R°,u R™A,B,C,Kj;
; Tea T
' [4]
T= Tat T
T 0< &< Ih,h
N 1
x(t) = Ax(t) + Bu(t),
t [kh+ & (k+ Dh+ T1);
y (t) = Cx(1);
u(t™) = - Kix(t- w,
t {kh+ wk= 01 },i= 1,2 ,p
(3)
z(kh) = [x"(kh),u"((k- Dh), ,u"((k
- DT, ) h ,
z((k+ 1)h) = &(K)z(kh), (4)
(K «)
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T 0< w< Ih, (0,
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1(i= 0 (lo, 11)), 1o= 0, In= 1Ih,
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m> L T [hlsd), K,
= 1,2 ,p(i), D(K )
Schur ™!
: « Kk,
T« : T,
k=12 , )
K k= 1,2, ,p,p>m> |
1 ,
D(K «) Schur
22 (T)(Kk)
CIND(KK) K« T
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[ ®- To(mK« 0 0 1 (W)
0 0 1 0
HK) = ' O : ,
0 0O O |
L - Kk 0O O 0 .
@ (W) To(w) 0|
0 0 I 0
B(K) = : : : O
0 0 0 I
L- Kk 0 0 0

®= é" %= w- (I- Dh,
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1 | qND(K ij), i
{1,2, ,p}.ji= 1,2, I, Schur D,
I S(Ki,)DK,) DKzl < I &I, (5
dK)(Gi= 1,2 ,p) Schur
2 A = (ai,j)an, [all, ,
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, VECA.
114 A ,B,X ,
vecAXB)= BT ®A)vecX, B'"O®A
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< w< lh, Ki,i= 1,2, ,p,
W(K) (=12 ,p) Schur
(©)] . W(Ki) = BKi) @ DK).
Pi= zazl, (4)
Pis1= Cﬁ(Ki)PiCIND(Ki)T,
1

vec(Pi+1) = (qN)(K ) ® CB(Ki))VGC(Pi) =

W(K)vec(P)). (6)

vec(Pmi) = W(K il)IP(K i2) W(K iI)VeC(P(m- D1).

Y(K)(i= 1,2 ,p) Schur
mI'[’r(]ovec(Pml) = Q (7
q,0< g< |,
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WK )WPK ) WK )vec(Pm m). (8)
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<M, i=1 2, p (8),
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!m zi= QO
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[12],
AA ®OB) =
{Ax@)AB),i= 1,2 ,nj= 12 ,m}
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1) ; (0, Ih)
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= 1,2, ,q) Schur
2) : (4)
k k+ 1 T+ 1,
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5 k+ 1 k, 1).
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x (1) = x(t) + u(t),
t [kh+ & (k+ 1)h+ Te1);
u(t") = - Kix(t- ),
t {kh+ wk= 01 }
h=Q 2, 0< &< 2h
(0, 2n) 6
I, 12, g KKz ,Ks
0< k£ h h< ®< 2h
[@®- To(w)K 0 Ti(w)
H(K) = 0 0 | ]
- K 0 0
[ @ Tu(w) To(w)
P(K) = 0 0 | ]
- K 0 0

®= " %= - h,
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z(0)= (4,- 4,- 6)7, k=
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1
(0,h/3) Ki= 2 p(d) = Q7786 A= Q7786
[h/3, 2h/3) Kz= 3 pP(d) = 06763 A= Q 507 3+ Q 447 3i
[2h/3,h) Ks= 4 P(d) = Q9411 A= Q610 7% Q 716 Oi
[h, 4h/3) Kas= 35 p(d) = Q9707 A= Q757 0% Q 607 6i
[4h/3, 5h/3) Ks= 2 8 pP(d) = a9731 A= Q8361x Q 497 8i
[5h/3, 2h) Ke= 14 P(d®) = Q 8462 A= Q8271% Q 1787i
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