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State Feedback Approach to Controlling and
Synchronizing Continuous-time Chaotic Systems

LU Jun—guo, WANG Xiawo+an, WANG Zhi~uan
(Department of Automatic Control, Nanjing University of Science & Technology, Nanjing 210094, China)

Abstract: A state feedback approach to controlling and synchronizing continuous-time chaotic systems is
presented. Supposing the nonlinear parts of the chaotic systems are Lipschitz nonlinearity, synchronization
of the drive and response systems can be accomplished by using the proposed approach. The proposed
approach can tolerate nontrivial parametric mismatches as well as additive noise. Numerical experim ental
examples are used to verify the theoretical results.
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x = Ax + B(g(x,t) + u(t))

1
x(0) = xo R" (1

y = Ay + Bg(y,1)
n (2)

y(0)=yo R
,g:R"><R -R"x R,y R',u(t) R",B
R™, (A,B) e(t) = x(t) - y(1),
(1 (2) .

w(t) = h(x,y,t),
lim (1) — y(2) W= Tim Me()) = 0

(1)

e= Ae(1) + B(g(x,1) - g(y,1) + u()) (3)
1 (1) )

, Rossler , Lorenz
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(3) e = Ae
, wi( )
= — Kel1),

ee= (A - BK)e(t) (4
, K LQR
Lyapunov ,
Q R"™, M
R™", Lyapunov
(A- BK)'M + M(A - BK)=- Q (9
3.2
(3) g(x.1)
g(y.1),
u(t) (3) e(t)  lime(z) = 0
1 (3) g:R" >
R - R" Lipschitz ,

Hg(x,t) — g(y,t) H=Yllx - yll

, X QC R,y QCR Q@ @
(L)Y (2 ,Y Lipschitz
2 1 ,

Lipschitz ,

Lipschitz

Lipschitz ,Rossler  Lorenz
Lipschitz

; u(1)

u(t) = — Ke(t) — Kollelsign(B'Me) (6)

,K R LQR ,
M (5 ,Ko R ,
1 (H (2 1,
u(t) (6) , Ko=Y ,
e(0), t]irgloe(t) =0 (2)
. (D (6)
(2
ik Ly apunov V(ie)= e'Me, M
=M">0 (5) ,V(e) e R"
V(e) (3) )

Vie) = e Me+ e Me =

- [e'Qel + 2(g(x,1) = g(y,1)) 'B'Me -
2KoHellsign(B"Me)"'B'Me<

- [e'Qe] = 2Kolellsign(B'Me) ' B' Me+
YNeNNB Mell =

- [e'Qe]l = 2(Ko— Y)Y MelllIB"Me I

Q , Ko=Y ,V(e)

, (3) e= 0
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(2) .Y B=1[1 0 0],
(6) (2 « )
3.3 - 10 10 0
(3) . (3 e:|: 1 -1 :;|e+
A Hurwitz R (6) 0 - 14.87
- Ke(1), B(= 10(f (x1) = f(y1)) + w)  (10)
u(t) = — Kollelsign(B" Me) (7) f(*) , a b,
,Ko R" M
Lyapunov alxr— y1) =f(x1) — f(y) =
MA+ A'™M =- Q (8) b(x1 - y1) (11)
Q (1) |f e = fo] ld[x- 5],
Hg(x) - g(y) I =
2 () (2 1, 10[f (x1) = fly1)]| =
(3) A Hurwitz 10/ d| xi - yi| =10/a| Hx = ¥y 11 (12)
u(t) (7) Ko=Y % 10/ o = 12.7 \ y
e(0),  lime(z) = 0 (2) = 12.7
(1 (7) (10) A Hurwitz
(2) (7)
1, Ko= 15, lHell: 3
2(a)
4 7 ESH)
o .
Lyapunov—(8) M Q=1 vi= (1.0+ ON(0,1))x:, N(O, 1)
,i= 1,23 o= 0.0l,
x= Ax + Bg(x) = 2(b)
-« o 0 - o (x1)
{ 1 -1 jx+ { 0 ] (9)
0 - B 0 () B= - 14.37,
B= - 14.87, 2(c)
Fx1) = bur+ Ta= b <
(v 1] = [oi- 1)
o= 10, 8= 14.87,a= — 1.27,b= — 0.68
2 3
0.6
= =1 -
i o.z& = \ - 1\
0
%4 2 4 0 4 R 2 4
t/s t/s t/s
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