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Networked impulsive controller design for nonlinear singular system
based on data dropouts

ZHAO Xian-lin*?, FEI Shu-min®, LI Tao®
(1. College of Engineering, Nanjing Agricultural University, Nanjing 210031; 2. College of Automation, Southeast

University, Nanjing 210096, China. Correspondent: ZHAO Xian-lin, E-mail: zhxl@njau.edu.cn)

Abstract: Networked impulsive controller is designed for a class of nonlinear singular system based on data dropouts.
Firstly, the mathematic model of nonlinear singular networked impulsive control system is established. Then, according to
the Lyapunov stability theory, the design method of networked impulsive controller is proposed via data dropouts considering
the stability of the continuous interval and impulsive instant, respectively. By using the given networked impulsive controller,

the exponential stability of nonlinear singular system can be ensured based on packet dropouts. Finally, Lorentz system is

illustrated to show the effectiveness of the proposed controller design methods.
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Ei(t) = Az(t) + g(t,x), t € (tg—1,tx];
Ax(t) =cu(ty), t=t, k=1,2,---.
b a(t) € Ry A AT A Y0 W SO B ¢ h e
SEWEG u(ty) € R™ AN MEE Ik E 4 E € R
A HEE, B10 < rankE =r < n; {ty|k = 1,2,---} A4
BRI RAERF IR0 < 8 <tp < -0 < tp <o,
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(1)

u(tk) = Kx(tk - T)7 k= 1327 R
~ if transmitted successfully;
u(tk) = (2)
ﬂ(tkfl) = Kf(tkfl), k=1,2,---,
otherwise.
I(tkf,r)a k= ]-325"' )
if transmitted successfully;

T(ty) = 3)
j(t(k—l))a k= 1,2,

otherwise.
Hoh: 7 = Toe + Tea NIEALKIN R, 7o M 7eq 230 0AK
B AT I o 3325 11 4 PO IS S A A A28 7 45 1 P A T 5% FY)
IHE, HO <7 <ty —tpo1s a(ts — 7) = ¢(t) NRGIN
WILRAE. X R 4E (1) Bt B Z R ka2 fil iy
u(ty) = Kz(ty) =
(1—o(tg))Ka(ty — 7) + co(ty)u(ty—1). (€))]
Hrp:o(ty) = 1V RBRBIE LR, o(ty) = 0 R EL
iR
Ha 3@ ANRGE (1), WG R 7 7 2% K
P PATIREE R SRR N
z(t) = Ax(t) + g(t,x), t € (tp—1, tx];
Ax(t) =c(l —o(ty))Kz(tx — 7) + co(tr)u(tr—1),
t=tf, k=12, .
®)
X TR (5) fAAEARAT A W, D e R Hai 2
WED = diag(I,.,0), WAD = diag(A;1 I,,_,.),
Forr Ay € R WHRFLAE 7y 7 28 K B R 58 (5)
AL LU RS

U1(t) = Arya () + Wag(t, x), t € (tp—1,trl;
0 = yo(t) + Wag(t, x);
Ayi () = e(1 = o(te)) KaWi 'y, (te — 7)+
co(ti)ur(tr—r), t="1t, k=1,2,---.
(6)
Horp

y(t) = D™ (t) = (1), (w2(t) )",

yi(t) € R™, yo(t) € R,

W = (W, WO, wy = (Wi, wh)T,

Wi e R™™ Wy e RWX" Wy, € R™¥7,

Wia € R D = (Dy, D,), D; € R™",

Dy € RM*(=7) 4 = (ul,u)™, u; € R,

ug € R"", K = diag(K1,0), Ky € R™*".
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1 (t) = Ay (t) + Wag(t, @), t € (tk—1,til;

Ayl(tZ) =c(l- U(tk))Klwljly?(tk —7)+

co(ty)ur (th—1),
t=tf, k=12,
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lg(t, zi(t)) — g(t,z; ()| < Lllzi(t) — z;(¢)].
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S138 2021 5 L(t, 2(t)) 1 Uy (2(t)) 3 2 Lipchitz
S5, W ARZe M ik sk 23 7 7
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a1
Horp
“A=p=25/p+2p[QAQ "] + Amax(P")+
Amae(WEW) LAmax (DT D) (1+

Ty T 9
DD,
ik H&Lyapunov BV(t) = yi () Pyi(t), 2
P OATRRAERE I B P = QTQ. Mt € (tp_1,ti] B,
V(t) K HCHh
V(1) < 20[QAQ ™yt ()Py1(t) + Amax(PT )yt (£)x
Py1(t) + Amax (W1 W1) La ™ (£)a(t). (13)

2T (t)x(t) <

2L A max (DX WEW,LDy) 2
= 2L (DT D3) 1) %
Amax(P~ )yt (1) Py (t), (14)
¥ (14) RN (13), A
V(1) < {20QAQ )+ Max (PT) + A (W) x
2L Amax (DT WZEWaDy)\ 2
1 — 2L max (DT Dy) )
AP JV (1) as)
P58 (9) ST IN, BRGEAE ¢ € (th_1, ta] SERARE ).
Mt o=t B, V() = yf (G0 Pyi(ty), 733 i o(ty)
=0,0(ty) =1, 1
V(t5) <2Amax(P)yt (te)y1 (tr) + 2Amax(P) %

Ao DT D)

Lo (DT D) (1+

)\max[(cKﬂ/V ) CK1W ]yl(tk 77‘)T><
y1 (e — 7). (16)
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X KAWED| V) = B2V (0), (D)
B (10) FSE I REEE ¢ = ¢ RERERE ),
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KRS (T) WL R AW R
5(t) = [20(QAQ ) + Aax(P)+
Ao (W) LA ax (DT D) x
2LAmax (DT WFW2D1)\ 2
(1 1 — 2L Amax (D3 D) )
Mmax (P1) + €| o(t), ¢ # ta;
o(tf) = Bo(ty), t = ti;

1)(0) = /\max(P) ”90(9)”27 -7 <0<0.
Hodr e S E R H. AR LR R F AT
o(t) < ye M — %, £>0, (18)
Hrfy = B2 hae(P) s> ()P H e - 0
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—tp1} <o B0 < p= :lé]}\)[{tk —tp_1} < oo, JLIY
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(SINCSs) (5), ZH53 A
[0.2128 1.0106 0 0
o | 10638 0.0532 0 0 Ce—02.

0 0 12

0 0 00

[ 85106 —9.5745 0 0
4.8936 282447 0 0
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0 0 —4 —6
0 0 2 1
g(t,z) = (0 (—xlxg)T (xlxz)T 2$3)T.
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~0.05 0.95 0 0

1 —02 0 0
W=1I, D=

0 0 —0.3333 0.6667

0 0 06667 —0.3333
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1000
Wi=]0100]|,We=[000 1], Wi3 = Is.
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RIRGE AN ZHRAWN L = 78,m = 2. e
B P = I,AT = tg4q1 — ty = 0.005, W1 K,
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