54 10 2005 10 Vol.54 No.10 October 2005

1000-3290/2005/54 10 /4584-06 ACTA PHYSICA SINICA (©2005 Chin. Phys. Soc.
7
Hénon
T
066004
2005 1 7 2005 2 4
Hénon
Hénon
Hénon
PACC 0545
2.1.
1.
10
E+1 =Ax k + bu k 1
Ott Grebogi  Yorke * N N
y k = cx k 2
X x€ER" yER u€R.
, s 1 2 y k J

J
y k+j = cAx k +20Aj_ibu E+i1-1

i=1

. 9 j=12 N. 3
Hénon 3
9 Y=Fx k +GU 4
N
Hénon Y=y k+1 y k+2 y k+ N "
F= cA A AV !
9 0 cb 0O
Hénon G B cAb cb E
- o ]
ECA‘L1 A" b cb E
U= vk uk+1 uk+N-1"
5
2. Hénon 1 2
9
sk+j =T z" e k+j 6

.E-mail lfc_ xb@263. net



10 Hénon 4585
T 27! a b u k u k
T z' =1+1tz" + + t,z27" 7 =0
s k+7j k Jj
y, k+J k j T z7! wuk =— l+bx, k —a x, k > +u" k
27! e k+j k j 18
. 18 17
ek+j =y k+j -y k+j. 8 x k+1 = Ax k +bu" k 19
L;
7 |k 0 1 0
s k+N =0 rEeE k]Az[oo]bz[l]'
19 X k
N, =N N, =1.
Jy =SSy s, N =0. 9 i
si j =T 27" v j —yu j v k+j = Ax k +;cA’lbu k+i-1
Sy=Tz'" Fx k +GU-Y, 10 j=12 N. 20
sk+Nlk =T z" Fuk + GU
-y, k+ N 11 c=10
U= uwk uk+l uk+N-1 ", 20
12 X=GU" +Fx k 21
g N
qu:(Himut X= x k+1 x k+2 x, k+N "
i=1 F= cA A cAt "
k=12 N-1. 13 . -
p=0 <l Deab eb O
10 13 ED O . E
Sy=Tz" Fx k +Kuk -T z" 7Y, B a2 0
14 U = u k u k+1 u k+ N-1
K< b & Sy K=k k kv ' = GM .
M= 11+81+8+f 1+08+ + 44T M= 11+81+B+f L+ 8+ B
5 N=c6m 2
9
Tu k = K'K+gN'N "' K" T 27" Y, 1 Heénon 7
- T z' Fxk +gN" Tz"y t+N
3 wuk =— l+bx, k —a x, k > +u" k
- T 2z Fyw k 16
23
1 Tu k = K'K+gN'N "K' Tz Y
2.2. Hénon “T ' Fxk +gN" T z'y k+N
- T z'" Fux k 24
Hénon q
x, k+1 = 2x, k 17a y, k
% k+1 =1+bx, k —a x, kK *+u k
17b sk+j =T z" e k+j 25



4586

54
=0 17 !
ek+j =x k+j] -y, k+] y, k =sink/2 T=1+1.6z"
Tz' =1+tz2" + 1,27 26 +0.64z77 7 N=2
q=2. 2
sk+j =ek+j +tie k+j-1 Hénon y, k =sin k/2
+ e k+j-2. 27
t, t, 26
s k+N =0
J=25"S sk+N =0 28 N
S= sk+1 s k+2 s k+N "'
T 060 80 100
Y, = vy, k+l vy k+2 y, k+ N " s
21 25 | 9 o b
S=Tz'" GU +Fvk -Y . 29
22
S=Tz" Fxk +Ku kb -T z" Y.
30
30 28 g <
] s
u' k= K'K+gN'N "K' T z" Y,
~-Tz" Fx k +gN" T z'y k+N
- T z" Fyx k - tu k-1
—thu k-2 31
31 18 u k. 2 e k
wuk =— 1+bx, k —ax k > +u” k.
0 1 9
0 Ltk e k 2 32
e k
-1 —tu" k=2
! 3.1.2. Hénon
3. k=50 17b b
Ab=-0.2
? 3 9 k=50
17b b Ab=-0.2
3.1. Hénon e k =x k -y, k
. 4 k=50
3.1.1 Hénon 17b b Ab =
-0.2 e k
a=1.4 6=0.3 u k



10

Hénon

4587

e(t)

Ab

e(?)

e 20 w0 0 s 100
t/s
4 Ab e k
9
3.1.3. Hénon
12
x k+1 =fxk uk +&6k 33
E k Gauss
EE&k =0EELk> =05 34
6=0.01 5 Hénon 17b
x, k+1 =1+bx, k —a x, k °
+u k +E& k 9 Hénon
e k =x; kK -y, k
17b

e(t)

e(t)

e 20 w0 60 80 100
t/s
6 e k
3.2. Hénon
9
Y1 k + 1 = k
y» k+1 =1+byy, B —a, v, k 2
v k b,=0.3 a,=1.35
8
17b 0 =0.01
e k =x k -y, k
7 9
e k 8
e k
Hénon
9
3.3. Hénon
9
i k+1 =—ksiny, k& +y k



4588 54

e(t)

t/s

e(t)

e(t)

t/s
8 e k 10 e k
Y2 k+1 =y k +y k+1 e k 10
vy k k=1.16
.10 17b e k Hénon
6=0.01 e k =x, k 9
-y k
9 9 3.4. CPU
1 CPU s
N q 9
Hénon 2 2 1.1807 0.6410
Hénon 2 2 0.3590 0.2190
Hénon 2 2 0.7190 0.2180
Hénon 2 2 1.0310 0.3600
Hénon 2 2 0.9380 0.6560
1 PIV2.0
CPU 4.

Hénon



10 Hénon 4589

9
9
1 Ot E  Grebogi C and Yorke J A 1990 Phys. Rev. Lett. 64 1196 9 Liu F C Wang ] Peng HP and Li L X 2002 Acta Phys. Sin. 51
2 Pyragas K 1992 Phys. Lett. A 170 421 1954 in Chinese 2002
3 Toshimitsu Ushio and Shigeru Yamamoto 1999 Phys . Lett. A 264 30 51 1954
4 Guan X P Peng HP Li L X et al 2001 Acta Phys. Sin. 5026 in 10 Wang W 1998 Generalized Predictive Control Theory and Application
Chinese 2001 50 26 Beijing Science Press pl20 in Chinese 1998
5 Zhang J S and Xiao X C 2001 Acta Phys. Sin. 50 2121 in 120
Chinese 2001 50 2121 11 Jin Y Y 2002 Control and Decision 17 506 in Chinese
6 Lai JW ZhouSP LiGH and Xu D M 2001 Acta Phys. Sin. 50 2002 17 506
21 in Chinese 2001 12 Chen S H and Lu J H 1998 Principium of Chaotic Dynamics
50 21 Wuhan Wuhan Water Conservancy and Electric Power University
7 LiLX PengHP LuHB and Guan X P 2001 Acta Phys. Sin. 50 Press p62 in Chinese 1998
629 in Chinese 2001 62

50 629
8 LiuF RenY Shan X M and Qiu Z L 2002 Chaos Solitons and
Fractals 13 723

A fast algorithm for generalized predictive control
and synchronization of Hénon chaotic systems

Liu Fu-Cai’  Liang Xiao-Ming
Department of Automation ~ Yanshan University — Qinhuangdao 066004  China
Received 7 January 2005 revised manuscript received 4 February 2005

Abstract
A kind of generalized predictive control and synchronization algorithm with terminal sliding model equation restriction for
Hénon chaotic system is proposed. This algorithm combines the generalized predictive control with sliding-model control which
has been applied to Hénon chaotic systems and the soft coefficient to input signal in which the inverse matrix does not require
calculation. The method needs smaller computer memory and the computational speed is higher. The ability of tracking the
reference signal and restraining the parameter perturbation and stochastic disturbance are improved. Simulated results show the

effectiveness and speed of this algorithm.
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