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Hybrid control of switched neutral time-delay systems via

observer-based switching
LI Wen-lin, LI Qiao-ping

(College of Mathematics and Information Science, Henan Normal University, Xinxiang Henan 453007, China)

Abstract: Using multiple-Lyapunov-function technique, the sufficient conditions of stabilizing switched neutral time-
delay systems via observer-based switching are derived. The parameterized characterization of the observer is provided
and the corresponding switching strategies to guarantee the stability are constructed. Combining multiple-Lyapunov-
function technique with single-Lyapunov-function technique, we generalize these conclusions to the system which contains
controller, and give the switching strategies for the observer and the controller. Two examples are given to illustrate the

effectiveness of the proposed methods.
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2 |n] iR (Problem statement)
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Dmt = Ao(t):c(t) -+ Ahx(t — h),

y(t) = Ca(t)w(t)a (1)

z(t) = B(t),t € [t — max{d, h}, t].
o z(t) € ROBIREZE, y(t) € RPZN &
Wi, WD, = x(t) — Ja(t — d); A, €
R™ ", J € R™>™MEHFEE, o(t) : [0,00)=M =
{1,2,---  m}2 BRI N BUEEREL, o(t) = &
INLEEI 2, RGN T RGE (A, Co) N BT R

B IH KA RBH I B B B I H (60643003); T RIS A2 5L % DI H (0611051200).
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1BOE G0 BIRAS F& AN mT 0 B AN S 4 35w il L * % — Ry
(1), [l E RS AE AT BRI [R] Py D044 B ok, I HL 5% (11, ITi, Py
AT R G E ANEEE IR (5 DU ] JB0RE 2 1 FLID). IIi=| * IIi, 0 | <0,i=1,2,---,m, 4
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BETF 4 BLICR 25 000 22
Da, = Ay (t) + Apd(t—h) + Lo (y— Cony@(t))
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Le(t) = x(t) — &(t) , D, = e(t) — Je(t —
d), Ds, = &(t) — Ji(t — d), W2 A2 )5
FEh
De, = Aqe(t)+ Ane(t—h) = Lo (y—Corni(1)),

M RGN RGALRI RS
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3 Bl A% A U) He 1 W vk (Design of ob-
server and switching law)
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Iy, = PlA; + AT Pl + J"Q J + Ay R Ay +
i Bi; (P} — P}),
j=1.j#i
I, = J'Q\J + A} R1Aj, + Pl A,
I, = J'Q1J — Q1 + Ay Ri Ay,
IIi, = P,A,+ ATP, - Y;C; — C;Y* +
JTQqJ + AERQAha
I} = J'QxJ + Ay Ry Ay + P A; — Y,
Hgs =J"Q2J — Q2+ A}:RQAh,
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L= (P)'Y;, &)
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M) =61 ) &WOLn" () = nl,
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HY{Lyapunov-Krasovskii £ i1 T~ :

V() =V () +Va(t)+ V3 (t)+Va(t),€(t) € iy (8)
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Vilt)= [ (7 (s) AT R Ani(s) +
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V(L) = Vi) + Va(t) + Va(t) + Va(t)
L0256 (1) + &5 (1) 1256(t) +
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L * xR,

2, = P{A; + AT P+ J"Q\J + A R Ay,
Q44 = [Po(A; = L,C)) + (A = L,C) " Py +
J'QaJ — Q1 + A} Ry Ay,
Q5 = YT Q2T + Ay RoAy + Po(A; — LGy
i
Y; = P,L;, I; = diag{P} — P{, 0, 0},
i, =1,2,--- ,m,j #1i,
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Jrl'JQé = 'Ynévﬂh = Qh + Z Bii L.
J=1,j#i

“gitp8; = 0,60 £ HhkA@PI < 0, v
1302] < 0. Bk, 761 o)1 HI T @ A7 11
Ko > 0ffiXIVieM | £(t) € ET:

& ()26 (t) < —aD} Dy, (10)
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MY ieM | £(t) € 547

g;(t)H;£2(t) < _ﬁD;[;Dew

Th
Vi(t)< —aDE D;, — 48D D,, +
2DT PL,Ci[D,, + Je(t — d)).

AR, R R K, iReRIERTY ieM | £(t) € =),
HVi(t) < 0.
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YA, B2 Lyapunov Bf 85 R AN R G (3) ik fase,
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o(t) = arg min{ D, P{ Dz, }.

4 TR ZORAE &5 28 1 3 T (Design of
hybrid state feedback controller)
2 BN A I o ST R g8
D,, = Ayiyx(t) + Apz(t — h) + Bu(t),
{y(t) = Com(t), (11)
x(t) = ¢(t),t € [to — max{d, h},to],
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Ul(t) = —Kli'(t),l = 1, 2, et (.

ASTT LR R ) R VTR AR S S At il e
u(t) = _K,u(t)'f(t)a (12)

fERZgAD# Lt E. Hhut) : [0,00}—N =
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M. FARGRRZE RGA LG RGEN:
Dizt = A, Z(t) + Ap(t — h)+
Lo (y — Cowd(t)) + Bul(t),
D., = Aswe(t) + Ape(t — h)—

Ly (y — Cg'(t):i‘(t)).

EME 2 WRAENHEK € 7.(K,q), 5
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L; = (P,)7'Y,, (15)

o(t) = arg rlrézji\;[({ﬁ;rt PiD;,}, (16)

wt) =Lem e ) EnleN. a7
i=1

i BT 1 S e
X TAETEAER M ®E(t) € RO"— A4 —
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=1 . JYQyJ — Q1 + AL Ry AL,
K = l_ZlazKl, QL = 4 [JTQuJ + AT Ry A, + Py(A; — L,C))].
1 EARAX (1477 LY, = P,L;, Wi = ~IT7.

q . q .
STl < 0,5 oqIT8 <0,
i=1 i=1

Her:
Coqmimy R
Hil = * H§2 O 7H;l = H;,
* * *Rl
1= 1727”' , M,
I}, = II}, — P{BK, — (BK))" P},
IIY, = II}, — P{BK,.
A
Ea = {meR™ ez, ¢ I'q <0, o IIile < 0},
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=0 ny mslise =1Ing my mgls
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m q
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Vi) = V() + Va(t) + Va(t) + Vi(t) =
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{SQT (t)113'6(t) < —BD,,D
MITHE(L) € Zqit,
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4.1 i EHH|(Simulation)
B 1 #E i 2 NPEEL BRI 1 He £
G2 S
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:Ozx(t), B
-5 —05 05 0
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s 7= [0

010
Ci=1[-11,Co =1 —1],
h=05;d=1,
WG fEz(t) = (3 —2)T, Vvt € [-1,0], Z W 2 4>
T RGEHATGE. W Bra = Bor = 0.5, FIAERE 1 &
THUIHRE, Al R GEARE . AHNY. I HOUL I 25 4 -
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YT 4367|077 T | —3.5696
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y(t) = Ciz(t), 2 % ik (References):
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i L N
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PN 2 S E0h

2 —15 4 65
Kl_[—li& 0 ]’Kz_[?) -8 ]
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£lon = ay = 0.5, WEE = [_g - 4] .

WG 2(t) = (3 —2)T, Vt € [-1,0], 24
T ARGAEK BUG I AAE T N #AEE. BB, =
Bo1 = 0.5, M # 2 Bk VI, Wl ix R gk
e EINA= R IR SRR
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