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Chaos Control: an Review and Prospect
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Abstract: The backgound of the ememgence of chaos control is reviewed. The OGY s method is introduced and some important de-
velopments in the last decade are briefed. Moreover, the direction of its development and pessible difficulties are predicted.

Key words: chaos; chaos control; OGY s method

) 60 ,
? , 2
, , NASA
ISEE-3/1CE , ,
(1.
.. [2~ 4]
, 60 80 s H bler, Pettini  Fowler
* ;19990830
: (KD-98 G-028)

(1963).. . ;



Lyapunov

78 2000 1
1
, 1990 Maryland Ott, Grebogi Yorke'”
: oGy : Dito ' 0GY
; s Pecora  Carroll!”!
2 2 10 9
, , 0OGY
0GY
oGY ol
oGY s Poincare
( ) ,
. oGY [5]
oGY )
? ( ) ? 5
[2-4]
( Duffing ), ;
2
0oGY ,
(1) oGY , (8] (o (10
[ 11]
(2) 2P )
( 3) ( « s [ 13] ,
) Lya-
punov [14.13] ; ; ( Lyapunov )
, Lyapunov L1 , R



79

16 1 18
(4 , o & ,
2 2 ( )
(5) Antonion '™, Gora '® , Frobenius-Perron ( EP
). EP ) )
2 EP 2 2
, P EP
21
(6) Lee %' ,
[ 2227]
, ?
9 [26] [27]
2 ( 2 ) 2
, , OGY
[28]
? ( ) 7 ”
[29]
; ( )
s L+ Yorke s (
) 2 2 2
, 301 Lyapunov



80 2000 1

i EH G LT AL FRT AR T HE ANEEE, F37 MK L EFFH5H
F, kAT RGH

[1] Shinbrot T, Grebogi C, Ott E, Yorke J A. Using small perturhations to control chaos [J]. Nature, 193, 363: 411+417.

[2] H bler A. PHD Dissertation [ D], Department of Physics, Technical Univ. of Munich, Gemmany, November, 1987.

[3] Pettini M. Controlling chaos through parametric ecitations [ A]. In Dynamics and Stochastic Processes (Lima R etaleds.) [C]. Springer- Ver
lag, 1990, 242-250.

[4] Fowler T B. Application of stochastic contiol techniques to nonlinear systans [J]. TEEE Trans. on AC, 1989, 34: 20+205.
[5] Ott E, Grebogi C , Yorke J A. Controlling chaos [J]. Phys. Rev. Lett. A, 1990, 64: 1196-1199.

[6] Ditto W L, Rauseo S N, Sparo M L. Experimental conirol of chaos [J]. Phys. Rev. Lett., 1990, 65: 321}+3214.

[7] Pecora LM, Carroll T L. Synchroniztion in chaotic systems [J]. Phys. Rev. Lett., 1990, 64: 82F+824.

[ 8] R . 0GY [J]. , 198 19 (1): +7.

[9] Nitsche G, Dressler U. Controlling chaotic dynamical systans using delay coordinates [J]. Phys. D, 1992, 58: 153-164.

[10]  Romeiras F J, Grebogi C, Ott E, Dayawansa W P. Controlling chaotic dynamical systems [J]. Phys. D, 1992, 58: 165.

[11]  Hunt E R. Stabilization high-period orbits in chaotic system: the diode resonator [J]. Phys. Rev. Lett., 1991, 67: 1953.

[12]  Chen G, Dong X. From chaos to order: perspectives and methodologies in contolling chaotic nonlinear dynamical syseans [J]. Int. J. Bifur.
Chaos, 1993, 3: 1363-1409.

[13]  Yang W, DingM, Mandell A J, Ott E. Preserving chaos: control srategies topreserve complex dynamics with potential relevance to biological
disorders [J]. Phys. Rev. E, 195, 51: 102110.

[14]  Chen G, LaiD. Feedback wnirol of Lyapunov exponents for discre e-time dynamical systems [J]. Int. J. Bifur. Chaos, 1996, 6: 134}+1349.

[15] s . Hopf [J]. , 1998, 5(1): 674

[ 16] . RBF [J]. , 198, 13 (5: 272 276

[17] , . 1, . ( ) )-

[ 18] . [J]. , 1998, 11 (2): 165 168.

[19]  Antonion I, Basos V, Bosco. Probabiligic conirol of chaos: the B—adic Renyl map under control [ J]. Int. J. Bifur. Chaos, 19%, 6: 1563
1573.

[20]  Gora P, Boyasky A. A new approach to controlling chaotic systems [ J]. Phys. D, 1998, 111: F15.
[21] LeeH W ], Paskota M, TeoK L. Mixed strategy global sub-optimal feedback control for chaotic systems [J]. Int. J. Bifur. Chaos, 197, 7:

603-623.

[22] , 5 . . , 1998, 24 (6): 806-810.

[23] , . [J]. , 198, 5 (3): 195 199.

[24] , . [J]. , 199, 8 (5): 802807.

[25] , ) . [J. , 1999, 48 (4): 581587.
[26] HuG, Qu Z, He K. Feedback control of chaos in spatiotemporal systems [J]. Int. J. Bifur. Chaos, 195, 5: 916-936.
[27] . () - , 1996, 16 (2): 137-202.

[28]  Kogelich EJ, Yoke J A, You Z. Phtting stable manifolds: error estimates and noninvertible maps [J]. Phys. D, 1996, 93: 210-222.

[29]  Troparevsky M I. Computers and chaos: an example [J]. Int. J. Bifur. Chaos, 192, 2: 997999.

[30]  Grebogi C, Ott E, Yoke J A. Are three-frequeney quasiperiod orbits to be expeded in typical nonlinear dynamical sysems? [J]. Phys. Rev.
Lett., 1983, 53: 339-342.



