55 8 2006
1000-3290/2006/55 08 /3992-05

ACTA PHYSICA SINICA

Vol.55 No.8 August 2006
©2006 Chin. Phys. Soc.

Lipchitz

PACC 0545

5

2005 12 20

Rossler

34

Lyapunov

1 2
710072
710038
2006 4 6
Lyapunov
x=fx 1
xER"
rt = r n r,
ut = u u u,
x r
liml|x -rl =0.
>
1
xX=fx +ut
T
el = x, -1 X% —1, X, — I,
= el et e, 1 !
ut =-hkwte 2
w it wt =1k
1 2
e=fx —kwte-r.
Lyapunov
| N1,
Vi =—-ee-= et =0
2 221 =



3

3 3993
Vi =e'e= fx —-kwte-r'e
=fx -r'e-kwtee Xpo=—a x =% - f %
=§:fix -, e,;—kwteTe ¥y =H =
=t X3 = — [, — Yas
D4 fx - e kot el
i=l fx, =bx+05a-b lx +1/-]x -1|
1 . 1
=5 lfx —r [P+ 5 lell® — kot el a b
=10 f=14.31 y=0.12
lfx -rl <ulel |
Xy =—a % - x5 —f x
x=fx —kw t x, -1
rot 0 + Xop =X, — %) + %3 —kw ¢ x, — 1,
4 X3 == P, — Yx3 — kw t x5 — 1y
w t =1
,IEE lx-ri =0 Lorenz
yi =-10 y, -y,
r=Jr Y2 =28y, — yiy3 — ¥
It Lipchitz 3
M Y3 = Y1)z -3
lfx -rll =llfx —frll <sMmlel
ry r, r3 = Y1 Y2 ¥3
3 dap L 2 Lo 1
Vio<[2met ket |lel? ren :
. 1 a
el =0 VvV ¢t =0 kw t
[1 2 1 o
7M+E—kwt <0 V it <0 Lorenz 1b
e ! w it =1 w t Lorenz
=t 3.2.CNN Rossler
[%M2+%—kwt < 0.
CNN Rossler
3. )
CNN Chua  Yang® 1988
CNN
Lorenz Rossler CNN
LC
. X, = — X3 — Xy
k=50. Xy =2x, + %3
3.1. Lorenz Xy =14x, - 14x,

x, =100x, — 100x,
Lorenz . +100 | x, + 1112, =11



3994

55

50
(a)
< 0
-50 L ! L
2
N 0 ANy rvpiprsye brrde =
_2 1 1 1
5 -10
¢ o * ~ -20
75 1 1 1
0 10 20 30 40 =30
t/s
. 1 Lorenz Lorenz
0.5
(a)
S 0.0 [ e e
-0.5 ( L L L L
0.5
< 0.0[ s
=y
-0.5 L L L L
2
& 0 /\VAV e
-2 ! L L L -15 I ! L L
0 20 40 60 80 100 -10 -5 0 5 10 15
t/s X1
. 2 CNN Rossler a CNN Rossler b 4
2 1
X, =—x3— %4 —kw t x, -1,
3.3. LC CNN
Xy =2x, + %3 —kw t x, — 1,
Xy =14x, - 14x, — kw t x3 — 14
_ 4 CNN 4
x, =100x, — 100x, Ic 9 Ic
+100 | x4, + 1 1=1 x4 =11
w t =1, x, =0.7x%, —x, —x3 —kw t x, -1
Réssler X, =%, —kw t x, -1,
= Zy + Z .
: ’ X3 =3 x;, — x4 —kw t x3-14
=2z + az )
1 ? X4 =3 23 -10 %, -1 P x, -1
zy =b+2zy 2z, — ¢ —hw ot % — 7y
a b c a=0.34 5=0.34 ¢= P u Pu<0 =0P u
4.5 =0 =1. Lyapunov
Ty Iy, T3 =z Z Z3 A, =0.123 1, =0.067 A;=0.00 A,=-9.75
CNN  Raéssler 2. Lyapunov


Absent
Image
File: 0

Absent
Image
File: 0


8 3995
LC
3 LC CNN
5 T T T T T
0.2
0- 0 W 'Mv_' e, -
3 L ]
-0.2 I 1 L 0
0.2
~ 0.0 “VAVA'AV‘VAVA Gt e
SN
70. 2 L 1 L _5
1 -3 3
& 0 n Avh APAA A A smamgmgny - 5 ' T !
-1 L 1 |
2
N 0 A L}‘J\AJ;_ ot Arbrriorn A PP L 0F g
Y Y M dte e e e v v
_2 1 1 1
0 10 20 30 40
s ® 10 I5 (I) é 10
@ 0
4
(®)
. 3 LC CNN LC CNN b 5 Xg4-%)
X4-X3
Lipchitz
1— 3
1 Li L X Peng HP Lu H B et al 2001 Acta Phys. Sin. 50 692 in Li Z Chen G R Shi S J et al 2003 Phys. Lett. A 310 40
Chinese 2001 50 692 6 Tang G N Luo X S Kong L J 2000 Acta Phys. Sin. 49 30 in
2 Chen SH Xie] Lul A et al 2002 Acta Phys. Sin. 51 749 in Chinese 2000 49 30
Chinese 2002 51 749 7 Guan X P Peng HP Li L X et al 2001 Acta Phys. Sin. 50 26
3 WuW G Gu T X 2000 Acta Phys. Sin. 49 1922 in Chinese in Chinese 2001 50
2000 49 1922 26
4 LiGH XuDM Zhou S P 2003 Chin. J. Quantum Electron . 20 8 Chua L. O Yang L 1988 [EEE Trans. CAS 1 351257
181 in Chinese 2003 9 Tamasevicius A Namajunas A Cenys A 1996 Electron. Lett. 32

20 181

957


Absent Image
File: 0


3996 55

Chaotic synchronization with diverse structures
based on tracking control

Li Jian-Fen'  Lin Hui'  Li Nong®
1 School of Automaiion Northwestern Polytechnology University Xi'an 710072  China
2 Institute of Engineering  Air Force Engineering University Xi'an 710038 China
Received 20 December 2005  revised manuscript received 6 April 2006

Abstract
A tracking control method is proposed for chaotic synchronization with diverse structures. When the controlled system
satisfies Lipchitz condition it’ s proved by means of Lyapunov function that this method can make the controlled chaotic system
approach to any desired smooth orbit at an exponenting rate. The model of a designed controller has unique structure for different
chaotic systems and synchronization between any chaotic systems can be achieved. Computer simulations are given to illustrate

the effectiveness of the proposed method.
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