51 8 2002 8
1000-3290/2002/51 08 /1690-06

ACTA PHYSICA SINICA

Vol.51 No.8 August 2002
©2002 Chin. Phys. Soc.

Melnikov

PACC 0545

bogi  York '

2—I12

11
Duffing

¥ 78

127
1
2
2001 12 13
Melnikov
1990 Ott Gre-
10071033
18*% 210042.

2002

Holmes

2.1.

1
214036
210042
Lorenz
n Euclid
x=fx

Rn

x & U

12

Duffing-



1691

2b ko <k,.
0
_50 L
_Cg -100
~ =150 |
g =200
=250
Lyt u t —?gg
~ 90
< a5t
; e 0
() uy(1) u(t) % -45
i _> -90
G Gz > -135 ;
107! 10° 10!
B#E @/ rad-s!
(a)
0
(1) ol Y
} G g -4t
Z ¢
y(t) u(t) E -8t
-10
G 60
—» >
uy(1) I 3¢t
=Y
® &
® )
=30
1 107" 10° 10!
| B k1 52 +CU311 Bi# »/rad.s!
s +28 w, s+ W)
2
ks SHw, "
TS 4280w s+ wy
2.2.
2 + 28w, 2, + wilzl =yt
Uy t =—kwuyz, + byt Duffing-Holmes Lorenz
5+ 25,w2, + winzy = uy 1
) =0.01 =0.005 w, =1 w,=2.
wt =-kyCwnzy + kyuy t . 2 & & G =5 O
1. Duffing-Holmes Duffing-Holmes
z2 + 28w, 2, + wilzl =yt
u t =-kfiw,z +kyt x=y
. . 2
B+ 200070 + Wz =y L y=—ely +x — & + eycoswt — u t
u, t =—-kwpz, + kyy t . 3 ut =0e=0.10=2.57y=4 w=1
wn C k * : X
3 .
3 b £=0.28 3¢
0.89 3d k&

3 b k=05 k
0.56 3¢ k=0.95#%k=0.9 34d

k=

) =



1692 51

3b k =0.1%=0.14 2. Lorenz Lorenz
3¢ k=044 k,=0.45 3 d k =0.54 k
=0.56 . x=0y-x
Duffing-Holmes Y= px — xz — y 5
z=- bz + xy
0=10 =28 b=8/3
L5} @ | z 4 .
LOf 4 b k=2 4 ¢ k=
| 224 4d k=2.52.
>~ 0.0}
sl 4e k=1k=12 4f k=1.8
-Lof ky=1.6. 4
ol b ok=1hk=1 4c¢ k=1k=12 44d
2 - 0 ! 2 ky=1.3 ky=1.25.
Lorenz
2.0
L5F ® |
Lo} 1 .
0.5} 1 Lorenz
> 0.0r ] 3. Lorenz
-0.5} 1
-Lof
-5}
2.0 ” 5 : p X=ay-x
X .
Y= ¢—-a x — xz — ¢y 6
2.0 z=— bz + xy
1.5 © |
a=35b=3 ¢c=28
1.0
0.5 z —u t 6
A 0.0 O 5
-0.5 5
ig b k=07 k=09 5c¢ k=1.1k =0.9.
-2.0
-2 -1 0 1 2
X
2.0 50
L5} @ 40k
Lo}
0.5} 301
>~ 0.0 N
-0.5f 0r
-Lof
10}
-1.5}
-2.0 .
-2 -1 0 1 2 -20 -10 0 10 20
x X

3 Duffing-Holmes



1693

50

40

30

20 f

10

(®)

50

-10 0 10 20

40

30

20

10

(©)

50

-10 0 10 20

40

301

20

10

@

-10 0 10 20

-11 -11 27

50

40

30t

201

10

()

-10 0 10 20

11 11 27
4 Lorenz

60

50

40t

=20 -10 0 10 20

30

60

50

40

30r

201

10|

(®)

30

60

50

40t

301

201

10

©

-20 -10

o

10 20

30



1694

51
Melnikov
3. B mT v f ‘
Moty =| x5t — x5+ yeosw t + 1
0
Duffing- —kxy t 428 w,7 ¢
Holmes Melnikov — kst 428 wpz, ¢t dt
=-0Jy, mn -], m n w sinwt,
-28w, R K\ J, m n p sinpt,
4 e=0 —2G,waRokyy m n Q sindl,
)t =+2secht 222-K Ek —4K°K k
0 7 J] m n = 392 kz 32
x, t = —+2sechitanht. B
0 n=1
J = !
J2 t 2 e JirtcusechM n =1
Xyt o= dn K &
1 2K V2o K
-k -k R =CRGw, i=12C p Q
2
X :_ﬁkzsn d Kk E &k
2-K 2 -k
t
xecn — k 8 n=1
2
N2 -k v J,mn
2K’\/2—k2:%T:2(Zc—nm_ 8 .]2 m n w
‘ 28, w, Rk, Ji m n
] Melnikov S L, mn p
M, t, :[ x(z) t —5\962 t + Ycosw t + t, di 2§2wn2R2k2> Ji m n
o 0 J, m n Q
4 TTw . "
=-3 S +4/2y cosh w2 Snwlo. M i, =0
y 22
5 > 37ca)COSh Tw/2 4.
Melnikov 3
4 Smale
4
Melnikov
M, t, =M, t, +J Xt — kil
+ 20wkt = k)t 425wk, ¢ di
Lorenz

+o
=M, 1, +J 28, ik xy ¢ dzy b
+o0 0
+[ 28, wy by, ¢ dzy 1.

+ o0
Mathematic [ xy ¢ dz, ¢

J -
+

xy ¢ dz, ¢

—®

_1.251 [ 1.3,



8 1695

1 Ott E Grebogi C and York J A 1990 Phys. Rev. Lett . 64 1996 6 Li Z et al 2001 Chin. Phys. 10 494
2 Hu G 2000 Chaos Control ~ Shanghai Shanghai Science and Techn- 7 Luo X S et al 2000 Acta Phys . Sin .49 33 in Chinese
ology Edition Publishing House pl in Chinese 2000 2000 49 33
1 8 Guan X P et al 2001 Acta Phys . Sin. 50 26 in Chinese
3 Luo X S et al 1999 Acta Phys. Sin .48 2196 in Chinese 2001 50 26
1999 48 2196 9 Li L X et al 2001 Chin. Phys.10 796
4 Luo X S et al 2000 Acta Phys . Sin .49 849 in Chinese 10 Luo X S et al 2001 Chin. Phys. 10 17
2000 49 849 11 K. Judd et al 1997 Control and Chaos Boston Birkhauser pl142
5 Guan X P et al 2001 Acta Phys. Sin .50 2109 in Chinese 12 Cai C H et al 2001 Acta Phys. Sin. 50 1846 in Chinese
2001 50 2109 2001 50 1846

Controlling chaos based on the multiple notch filter”

Min Fu-Hongl 2 Xu Wen-Bo'  Xu Zhen-Yuan'

School of Communication and Control Engineering Southern Yangize University Wuxi 214036 China
2

1

College of Electronic and Engineering Nanjing Normal University Nanjing 210042 China
Received 13 December 2001  revised manuscript received 25 January 2002

Abstract
A method of controlling chaos based on the multiple notch filter was developed to direct chaotic motion towards regular mo-
tion . The multiple notch filter controller used an active negative feed-back with fixed controller parameters without affecting the
original system parameters. The use of a notch filter in the feedback is to disturb the balance of power at the lower end of the par-
ticipating frequencies in the power spectrum. This results in a truncation of the period doubling route to chaos. Moreover Melnik-
ov' s method is used to explain the control mechanism. The procedures are tested on a typical chaotic system with the multiple

notch filter negative feedback to achieve the desired motion.
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