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Controlling Spatio tenpora Chaos in Coupled Map
Lattice by Improvement of Correlativity
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Abstract: A method for conirolling chaos by improvement of correlativity is presented. The chaotic dynamic system can be
controlled to its equilibrium point and periodic orbits by improving correlativity of a chaotic signal. M athematical theory analysis is
given and computer simulation results are provided to support such controllability of the coupled map lattice system.

Key words:  chaotic control; correlation integral; the coupled map lattice; spatio temporal chaos

Ott, Grebogi ~ Yorke 1990
(1]

b

2
[2.3] [4] ,
[5] [6] ‘
R(k)=E[X(n- k)X(n)]
, 1994 . 1 Nl kI
JHuGang  Qu Zhilin!" = AWIHT}ON_ | k] le Xit k1% (1)
/ ; p(x)
s ; Auer ’ (1) 2 % >
bach!® ’ (1) ' R(E)
[9~ 15] [15] .
C.(r)= P( ||x_(i)—x_(j) ll<r) (2)
2 C:c)c r QC_(L)

£ 2005 06 20; £ 2006 10- 20
(No. 60572100) ;



798

2007

xn+1(i)= (1_ St,i— 1— 81, i+ l)f(xn(i))+ %— I,Lf(xrz(i_

D)+ & i f(x,(i+ 1)) (10)
i , 7f(x)
Co(r)= P(Nx(i)=%() < r) - i+ 1
) 5 N-m_ N-m+ 1 _ _ , 1+ 1 L 5
= e 2 200 s ,
(3) xu( i+ L)= x4(i), . f(x)=1- W’
, m ,X_(L)Z (x0(1)7 i) x’”—](i))7 L= 35 81, 2= 82,1: 815 82,3: 8372= % 81, 3= 83 1= 83’
. , el .0 , (10)
Heaviside : X..1=AF(X,) (11)
_l0 x<0 Xo= (xa(1).%0(2).2:(3)) ", A
e(x)—{l . (4 :
C,.. 1- §- & g &
: y NG 0 A=| &5 l-g- & &
’ & 2] 1- &- g
’ ' ’ (11)
6Xn+l= -]6Xn (12)
’ " &,= (&, (1), 8,(2), 8,(3)% J
x(n+ 1)=f(x(n)) (5) sk
. 4 (x > Y 52 )7
x(n)= ax(n)+ (1- a)x(n- k) (6) Jo —om" A (13
x(n+ )= f((n)) (7 X =y =z (J 1+ 4b-1)/(2b)
a 1 7 &= &= §=0.15 b= 19, (13) A
(3) (5 (6) 1.06 1.06  1.93, Lya-
Na(n)= x(n=k)ll= I ac(n)+ (1- a)x(n— k)= x(n- k)|l punov 0.06, 0.06 0. 66,
= la(n)- ax(n-k)ll P
=allx(n)- x(n-k) < llx(n)-x(n- k)1l (§)
2, (i)= av,(i)+ (1= a)
Colr)> Cufr) (9 xweald):
; , ) [16~ 19]
> > 2 (x*7y*72*) >
- 2ab(1- 2¢*x" + (1- a) — 2abery” — 2aber 2"
J = — 2abex” ~ 2ab(1-28)y" + (1- a) — 2abez”
- 2abe*x” - 2abery” - 2ab(1- 2€)*z" + (1- a)
J | N a , 2
1 5 .2
1 s a (0,0.68) a . (0.1,- 0.2,0.1),
S | N L, 100 ) 1



799
1 5 s
2 4 / , (0.93,2.06).
15F //
2 ’_/
a ( 0’ <1 \ '/{/ s
0. 68) , \\ /./ ,: )
1 0.5 \‘. /‘ s
\. e ! P
\ N |
x % oz o4 L 06 08 1 12,
B1 JHSERBENESTE A S s,
, BHESHRE aMXR )
1 .
1 6 05 e —
1
3 AO.S % G
5 F0 .
-0.5
-05) 100
3 , - it )
p L7 0 &0 100 150 200
o0 0dg 00 08 ] M6 MR R B a8
B2 BEMRBEHTRAABA IRESE IR Z AR5 SRR
' RN a2 FNELER
100 R . 15
g 6
7 05 ]
s a % 0
0.5 1
0.5
4 ’ 1 so '
a 075, 1 B3 RZERNEARE y R
5 m?ﬁﬁmwﬁﬁﬁ 0 50 1’90 150 200
B 7 BRACRHMBE LG
4 R B A R R
[20~ 22] ,
r 10_ 4. s s
, F 4 ﬁ?%ﬁﬁ?%ﬁﬁ? , ,
C.= 0.0017 A R HGR
, C,.= 0.7978.
1 = - [1] Ott E, Grebogi C, Yorke A J. Controlling chaos| J]. Phys Rev
o Lett, 1990, 64( 11): 1196- 1199.
, o= [ 2] Pyragas K. Continuous control of chaos by self controlling sys
< o0 e tems[ J] . Phys Lett A, 1992, 170(6) : 421- 428.
) _ [3] Pyragas K, Tamasevicius A . Experimental control of chaos by
0B delayed self controlling feedback [ J] . Phys Lett A, 1993, 180
p ; (2):99- 102.
0 50 100 150 200

Bs #Ba LRERM 2BHER

[4] Hubeman B A. Dynamics of adaptive systems[ J]. [EEE Trans
on Circuits and Systems, 1990, 37(4): 547 550.



800

2007

[ 5] Petini M. Controlling chaos through parametric excitations
[A]. Dynamics and Stochastic Processes[ C]. New Y oik:
Springer, 1988. 242— 250.

[ 6] Jackson A E.The entrainment and migration controls of multr

attractor systems| J|. Phys Leit A, 1990, 151( 6) : 478- 484.

[7] Hu G, Qu Z L. Conirolling spatioc temporal chaos in coupled

map lattice systems| J] . Phys Rev Lett, 1994, 72( 1): 68— 71.

[ 8] Auerbach D. Controlling extended systems of chaotic elements
[J] . Phys Rev Lett, 1994, 72( 8) : 1184— 1187.

[9] Fang J Q,Ali M K. Nonlinear feedback control of spatiotempo

ral chaos in coupled map lattices| J] . Discrete Dynamics in Na
ture and Society, 1997, 1: 283 - 295.

[10] Liu W P,Yu D J, R G Harison. Control of pattems in spa

tiotemporal chaos in optics[J]. Phys Rev Lett, 1996, 76( 18) :

3316- 3319.

[ 11] , .
(. , 2001,35(1) : 56~ 59.
[12] , . .
[J]. , 2004, 53 (10) : 3280-

3286.
[13] , .

(. ,2001,29(5): 678— 68L1.

YU Qur ming, Wang Yao nan. Spatiotemporal chaos control
applied in associative memory[ J]. Acta Electronica Sinica,
2001, 29(5) : 678 - 681. (in Chinese)

[ 14] Huang W. Stabilizing coupled map lattice systems with adap
tive adjusment| J] . Phys Rew E, 2002, 66(3) : 219- 222.

[ 15] s .

[J]. , 2003, 52(9) : 2114- 2120.

[ 16] Chen G R, Dong X N. On feedback conirol of chaotic contirr
uous time systems| J] . [EEE Trans on Circuits and Systems,
1993, 40( 9) : 591- 601.

[ 17] Kenney M P. Three seps to chaos part I: Evolution[ J]. IEEE
Trans on Circuit and Systems, 1993, 40(10): 640- 656.

[ 18] Kenney M P. Three steps to chaos pat II: A Chua’ s circuit

primer| J]. IEEE Trans on Circuit and Systems, 1993, 40
(10) : 656 674.

[19] Grebogi C, Ying Cheng Lai. Controlling chaos in high dimerr
sions| J| . IEEE Trans on Circuit and Sysems, 1997, 40( 10):
656— 674.

[20] Henry D I, Abarbanel, Lev Korzinov, et al. Small force of
nonlinear systems to given orbits[ J]. IEEE Trans on Circuits
and Systems, 1997,44(10): 1018- 1023.

[21] Duchesne L. Using characteristic multiplier loci to predict br
furcation phenomena and chaos a tutorial[ J]. IEEE Trans on
Circuit and Sysems, 1993, 44( 10) : 683— 688.

[22] Boccaletti C, et al. The control of chaos: theory and applice
tions| J]. Physics Reports, 2000, 329(3) : 103— 197.

,1968 3 ,

. E mail: xazho u@ szu. edu. cn

,1973 8 ,

»

. E mall: jihen@ sa1. edu. cn

, 1964 8 >

E mail: zhangjihong@ sai. edu. cn



