57 3 2008 3 Vol.57 No.3 March 2008
1000-3290/2008/57 03 /1404-05 ACTA PHYSICA SINICA (©2008 Chin. Phys. Soc.

1+ 2 1 1
1 710038
2 710051
2007 4 21 2007 6 28
Lyapunov
. Lorenz
Lyapunov
PACC 0545
1. 2.
Pecora  Carroll x=fxp 1
y=fy4q +u 2
12 xE R y cR
. f‘ . 6 Rn
1
. p = Pl P2 pn
9= ¢ q2
qll -
g6 8 Chen
9
Rossler P=
10 diag p, >0 Q=diag ¢;>0 i=12 n 1
Rossler 11—16 2
x=fxp =hx +Pgx 3
Lorenz v o— - h 4
y=fy4q =hy +0Q0gy +u.
h - g+ ER 0

T E-mail In2807 @163.com In2807 @ sohu. com



3 1405
- e=x-y lel =0 Vit =0.
= T E=P-0-= .
~ € € e, Q e gy +i€1 -0
diag €, e, €, 3 4 r
eZgzy +%€2:0 8
e=hx +Pgx -hy -Qgy -u !
= X —h y +P g X engn y +7-€n :O
gy -~u+ P-Qgy Vi <0 Lyapunov
=fxp -fyp -u+Egy. 5 5 3
u=K x - 4 ) . .
. € =pi—¢q;: =
y = Ke K= diag k, ky K LEpim A
0 -q;, 1=012 n p; 8
}il’il H € H =0. .ql =re gy .qz =Te, 8 Yy .q:z =reg, y -
o
qy =re gy
: 3.
gy =128, Y
. Lorenz
qn :rengn y . 6 .&C] =_p| x] _xz
3 .
Xy =PrX; — X1 X3 — X
4 6 2 = P2Xy 1%3 2
.563 =x1x2—p3x3. 9
10 28 8/3
Lyapunov Vi = ieTe + Prob2 b
2 1.
2%6%;0 r 9
- | Yi=—q Y-y +k x -y
T _— .
Vi =ee+ r;&el Y2 = @Y1 — Y1Y3s — )2
=e fxp -fyp -Ke+Egy Y3 =Y1Y2 = 43)3- 10
+%%}siéi
=e fxp -fyp -Ke +e'Egy
+i €€, . 7
r

fxp -fyp =Dy+0ep e
0<0<1 D y+0e p f

Vi =—e K-Dy+0ep e+eEgy
€€

1
+— i
ris
K e K-Dy+0ep e=0

e'Eg y +ir26,;'ei=0 Vi <
1=1

e'Eg y +%2Eiéi =0
i=1

X3

10



1406 57
O- » -2y 0 x 0 =-20 x 0 =-0.2
O O
gy = & Y1 g x; 0 =3.0 ¥y 0 =0 v, 0 =0 y; 0 =0
Uo-x H ¢1=¢=¢q3=0. 9
10 10 2
G 4t g3l 3
qr =—T Y1 — Y2 &
4 =1y Gtoqt
qs = - ryse;. 4 10 28  8/3
k=40 r=1 9 10
20 30
2
' 10 10
ey(t)
L 0 -10
-4 ' . - -10 - - - 30 . . .
0 10 20 30 40 0 10 20 30 40 0 10 20 30 40
t/s t/s t/s
2 10 9
30
10 — 30
10
6 a(1) 20 ga(1) " g:(0)
2 10 -10
-2 - - - 0 - - - -30 - - -
0 10 20 30 40 0 10 20 30 40 0 10 20 30 40
t/s t/s t/s
3 10 @t Q@ q3 t
+ + q1;8; Yy +u
Yo =hy Yy 4+ 4u81 Y + qngn Y
_ + + G282k Y
¥ =h, X +pugu X +pngn X
+ +pugy, X .
pl]glj yn = hn y + qnlgnl y + qnzgnz y
Xy =hy X +pygy X +pngn X + + Gugu Y
+ + 2h X .
P2k824 Pi 4 [}
'.xn :h’n X +pnlgnl X + ])nzgn2 X . .
qun = reg8n Yy g = 1re;8p Yy
+ + pnlgnl X )
qi; = re1 8y Yy
yi=hy Yy +4qugu Yy + qngn Y qu = Tes8y Yy qn = T€28n Yy



3 1407
Qo = T2 85 Y Yyi==q yi—-y —10fy +k x -y
Y2= Y1 - Y2+ )3
qn = T€,8, Y G = T¢,8, Y _/yg == (43 Y2 — 4 Y3 12
Gu = 16,80 Y 91 4 qn
Chua’ s g = — T Y — Y2 € g3y =
X ==p % - % = 10f x PR — —
P / — 16 qn = —ryze; r=1 k=20
Xy = X = X+ X % 0 =-1 2,0 =-2 % 0 =03 5 0 =0
X3 == P3Xy — Pn¥s 11 ¥y, 0 =1 y; 0 =0. 12 q,
fox =bx; +05 a-b lx +11-1lx - =y =qp=0. 4 12 11
1 pi =10 py =14.31 py, =0.12 a = €1 =X =Y € =X~ )Y e3=X3-%3
—139 b = —075 q, I3 g3 A [E I3
11
2 4 5
1 2
& & $ 0 fhe
0 [ 0 ﬁll»...‘_
-1 - - - - -2 - - - - -5 - - - -
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100
20 10
151
10 ol 931 5
7t q32
0 51 0
-10 . . . . 0 . L L . -5 . . . .
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100
t/s t/s t/s
4 12 11 q1 931 93
Chua’ s Lorenz
Lyapunov Rossler
1 Pecora L M Carroll T L 1990 Phys. Rev. Lett. 64 821
2 Pecora LM Carroll T L 1991 Phys. Rev. A 44 2374 8  Wang XY Wu X J 2006 Acta Phys. Sin. 55 605 in Chinese
3 Kim KH Park CW Kim E Park M 2005 Phys. Lett. A 334 295 2006 55 605
4 Liu F C Wang J Shi M 2002 Acta Phys. Sin. 51 2707 in . . . . .
9 LiL GuZA LiY XiaX L2007 Acta Phys. Sin. 56 95 in
Chinese 2002 51 2707 .
Chinese 2007 56
5 Zhang H Ma X K Yang Y Xu C D 2005 Chin. Phys. 14 86 05
6 LiF HuAH XuZY 2006 Chin. Phys. 15 507
Guan X P Fan Z P Chen C L Hua C C 2002 Chaotic Control and 10 Park J H2005 Chaos Solitons & Fractals 25 333
its Application on Secure Communication Beijing National Defence 11 Maybhate A Amritkar R E 2000 Physical Review E 61 6461
Industry Press chapt.9 in Chinese 12 Huang D Guo R 2004 Chaos 14 152
2002 13 Chen S Lii J 2002 Physics Letters A 99 353



1408 57

14 Liao T 1998 Chaos Solitons & Fractal 9 1555 16 Chen S Lii J 2002 Chaos Solitons & Fractals 14 643
15 Li Z Han C Shi S 2002 Physics Letters A 301 224

Parameter identification based on linear feedback control for
uncertain chaotic system

Li Nong' © Li Jian-Fen®  Liu Yu-Ping'  Ma Jian'
1 The Engineering Institute ~ Air Force Engineering University Xi' an 710038  China
2 The Science Institute ~ Air Force Engineering University Xi' an 710051  China
Received 21 April 2007 = revised manuscript received 28 June 2007

Abstract
An adaptive control method is proposed for the synchronization of chaos systems with uncertain parameters. Based on the
Lyapunov stability theory an adaptive control law of parameters is derived to make the states of the drive system and the response
system asymptotically synchronized by which the uncertain parameters of response system are identified. To demonstrate the

effectiveness of the proposed scheme numerical simulations results are given for the Lorenz system and Chua’ s circuit.
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