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Param eter E stimation of Chaotic Systan Based on
Anti- Synchronization
ZHANG Ping-wej YIN Xun-Chang SHEN Chuan-sheng
(School of Physics and E lectrical Engineerng, Anqing Teaches College Anging, Anhui246011, Chmna)

Abstract Anti— synchronizatbn is used to estin ate he parameters of chaotic and hyper— chaotic systan s based
on the Lyapunov stability theory Themain characteristics of these contwllers and parameters are smp le and eas
ily constructed n experm ents The effectiveness of thi scheme is proved by the resulis of the chaotic Lorenz and
hyper— chaotic Chen system. The method has strong robust and un iversality

Key words anti— synchronizatbn adaptve controj controller chaotic systan

0

[1-2]

[3- 5]

[ 6- 13] [14- 17]

[18- 21 ]
2 o

1 2009- 11- 04 : ( : 2008 yy1100).
(1979-) , . : . E-mail zhpw3916@ sina com
Iy



108 ( ) httg //www. kustjournal cam / 35

1
xi=F(xp)=Fi(x) +pfi(x)+ gi(x) (i= L2 snj=12.m) (1)
p=p; € UCR" ; sfi(x) s Fi(x)
s gi(x) : ; (1)
yi=F(xq)+ &(yitxi) == Fily)+ qifi(y) + g (y)+ &(yi+x) (2)
(2) (h Fi(x) > G Pi L, E(yi+ xi)
(U» (2) N PE U x = (xl, X2, vy xn),y= (yl, Y2,
o Ya s I> 0
|Fitap)+ Fu(np) IS Ulx+ oy 1 (i= 12 =12.m) (3)
2 6=y +x,; €_y+xt, .€£:Q () (2
(VU p . pi=20 € i
& =~ Y, (4)
== Giefi(y) (5)
(i=172 ---,nj= 12.sm)
Y, § , :
V= 2+ ZZ(&(% pi) 45 (e (6)
L 0 , vV

V= Yeer ZZ—I(qi—pﬁ)(‘qg—mﬂ Z—l(eﬁw'a
Z (Fi(x) + pry(x)+ gi(x) = Fi(y) + quy(y)+ gly) + &e]
- ZZ(% pi) e (v) - Z(e +L)é

= DelF(xp)+F(yp)]- ZLe,-\(nZ-L)e?<o (7)
L>nl (7) , , 2
2 (3. 2 . qi = pi (1)
2 ,
2
Lorenz Chen
1) Lorenz ,

'961 :pl(xz—xl)

X2 = = X143 + paxi — X2 (8)
'963 = X1X2 — P3X3
pr= 10p, = 28 p; = 8/3 . (8) . (2)
yi = qi(y2—yi)+ & (xi+y1)
Y2 =yt @y - 2+ &(x+ y2)

.}’3 == Y1y2 — ;i3y3 + 83(x3+ y3)



4 , , 109
(4)7 (5) s Yi = 2 & = 59
& = - 26?, € = - 28; € = - 2€§
@==5y—n)(yi+x ) qa== 502+ m)yn g = 5(ys + x3)ys
30 40
xl
20 [
30 !
< 10 S |
£ 0
_10 CAPRFAVETATRVAY, 10 _L
=20 L L L L | 0 L . . '
0 5 10 15 20 25 0 2 4 6 8 10
tls t/s
(a) x,, v, Fif [AlUR [ i 28 (b) g, FfiEsf R fk ],
60 ‘ T T T 30! y T T '
45 g 15
= = "(
30 f ] 0'
15 : . . . -15" L : : :
0 2 4 6 8 10 0 2 4 6 8 10
tls tls
(c) q, Fiti s [E] e £ & (d) g, P e TE] g
Bl LoremzREHIREDHEMESSEHIHALER
Fig.1 Anti-synchronization of Lorenz system and its estimation parameters results
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Fig.2 Evolution of all hyper-Chen response system parameters
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Fig.3 Evolution of all hyper-Chen response system parameters when adding noise
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