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Control Instability and Aim Target with External Force
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Abstract

control stiffness was selected and the valid range was further determined according to Lyapunov

stable theory. The ability to resist the effect of noise was also theoretically analysed. This method

s Lyapunov

’

can be applied not only to chaotic region but also to furcate region.
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Xn+1: F(X1,P)

i,j: 1727”' ,m

: Xw1= Fi(Xn,P).

External force was used to control instability and aim target at nonlinear system. The
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(20)
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, (22)
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(20) (X1, 7 (X>,
Y2). (X1,T1) (X2,Y2) (22)
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Xow 1= a- (a- X,+ bY.)’+ bXn+ Ki,
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Ki= - Xi(Xu - X) - X%(Yn - 7).
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(X1, Yi) . (29
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I~ 2 (a= 1.0,b= 0.3)
Fig. 1~ 2 Control of one cycle instability at

quartofurcate region (a= 1.0,b= 0.3)
(0. 95169, - 0. 65635),
(0.70948,0. 70948); Xi= - 2X= - 2< 0. 70948

= — 1.41896,
X=+ b=+ 03, Xi=+ 05 X=0
1 , 10°, 4
2 2
?.0 867734 10°, 7. 2406 &

Present point 0. 96169, — 0. 65635, One cycle insta—
bility point 0. 70948, 0. 70943.

X 2X = - 2< 0.70948= - 1. 41896,

X=+ b=+ 03, Xi=+ 05 X=0

Fig 1 No noise, accuracy 10 °, realizing control in
four steps

Fig 2 Added flat noise. Noise mean square level is

5. 867734 10 °. Noise mean square level after con—
trolling is 7. 24066< 10 °.

1= —
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: X2= a- Xi+ bV, 72= X1,
W 1= (X1 X2+ b - XWX+ (- DX2 -
X)W, + 2(2¢1 - X2) Wxn)® + 0Wrn)® -
HX WxnWrn + (25)
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4 Fig. 4
> 4 (a= L4, b= 0.3)
Fig- 3~ 4 Control of one cycle instability at chaotic region
(a= 1.4b= 0.3)
(1.36723, 0 54443), (0. 88390,
0.88390), X,= - 2X= - 1.76780,
X2:+ b=+ 0.3,&1:+ O.S,ng 0
3 , 10°, 5 , 4
s 5.86773K 1077,
L 19234 1073

Present point 1. 36723, 0.54443,

One cycle instability point 0. 88390, 0. 88390, X, = - 2X
= - 176780, % =+ b=+ 0.3.X =+ 0.5%X,=0

Fig 3 No noise, accuracy 1077, realizing control in five steps.
Fig 4 Added flat noise, Noise mean square level is 5. 867734

X 10 °. Noise mean square level after controlling is 1. 19234

X 10
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56 (a= 1.0,b= 0.3)
Fig. 5~ 6 Control of two cydes instability at quarto—
furcate rogion (a= 1.0,b= 0.3)

(- 0. 65635, 1.27498) (X1.01)
= (- 0.44530, 1.14530),  (x2,y2) = (1.14530, -
0.44530) X, = = " X,,X,=- 2X,, X =+ b.
5 , 1005, 9 6
, 5.8677X 10 °,
1. 16065 107 °

Present point - 0.65635, 127498, Two cycle instability
point  (X1,y1) = (- 0.44530, 114530), (X2.)2) =
(114530, — 0.44530), Xi=+ b+ 4xixa,
X=- 2 X,.X = - 2X,, X=+ b.

Fig 3 No noise, accuracy 10, realizng control in nine
steps.
Fig 6 Added flat noise, Noise mean square level is 5. 867734

X 107, Noise mean square level after controlling is 1 16066

X 1073,
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8 Fig. 8
7~ 8 (a= 1.4,b= 0.3)

Fg. 7~ 8 Control of two cycles instability at chaotic re-

gion (a= 1.4b= 0.3)

(- 0.59768, 1.33500), (X1,y1)=
(= 0.66612, 1.36612), (X2 32)= (1.36612, — 0.66612) X,
= - 2 X, Xi= - 2Xi, X =+ b.

7 , 10°, 7 8
, 5 23504< 1073,
L 56264< 10°°

Present point — 0. 59768, 1. 33506,
(x1,y1) = (- 0.66012,
1.36612), (Xx2,) = (1.36612, — 0.66612. X, =+ b+
Xo= - 2 X», X=- 2%, X=+ b.

. _ 5 .. .
Fig 7 No noise, accuracy 1077, realizing control in seven

Two cycle instability point
4x1x2,

steps.

Fig 8 Added flat noise, Noise mean square level is 5. 23504
X 10 3. Noise mean square level after controlling is 1. 56264
X107,

W 1= (- 20 - 20WX + (b - X)W, -
WX, (26)
S A

19965 5A % 3%K% 24
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[4X:1 X2+ b - Xi— 2(2¥1 - X2)Win -
DPXWYn] < 1- [ 4X X2+ B - Xi - Xo—
2(2%1 - Xo)Wxn — 26X Wrnl . (30)

Xi= b+ 4X X2, %= - X2, Xi=- 2X2, %
b, (29) (30)

| 2(2x7 - Xo)Wan+ X Wh| <2 (31)
- —}‘- 202X - X Win+ BXWL| <

Wn: (6Wrn- BXWyn) < 1- | 2(2X7 -

X)Wyn+ 26X W . (32)
5~ 8 %(i.j= 12)
(a= 1.0,b= 0. 3)
5 7
5 (- 0.65635, 1. 27498),
: (X1,71) = (- 0.44530, 1.14530),
(X2,T2) = (1.14530, — 0. 44530). 10°
9 . 7, (- 0.59768,
1. 33508), : (X, 7)) = (-
0.66612,1.36612),  (X2,Y2) = (136612, -
0. 66612). 10° ,7 : 6
8 . .
. 6
5.86773< 107, : 1. 60658
X 102, 8 : 5.23503
X 107, : 1.56246< 10 °.
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Fig. 9~ 10 Target aim at quarto—furcate region ( a =
1.0,b= 0.3)
(- 0.95170, - 0. 65635) (1, - 0.0
X1=— o= - 2, Xz= - b= - 0-3,
X = 0.5, X = 0,K;= 1.18000,K,= - 1. 60000
9 s 105, 3
10 s ¢ 5 8677X
103, ;62731 1073

Present point: - 0. 95170, - 0. 65635, Target point: 1, —
0. 6.

Xi=- 2x=-2 Xy=-b=- Q3
0,K,= 1.18000,K,= - 1. 60000.

X]: 0-5, Xzz

Fig & No noise. accuracy 10" °, realizing controlin three steps

Fig 10 Added flat noise. Noise mean square level is 5. 867734
X 10 3. Noise mean square level after controlling is 6. 27312
X107,
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12 Fig. 12
1 12 (a= L4b= Q3)

Fg. 11~ 12 Target aim at chaotic region( a= 1.4,b=

0.3)
(1. 36723, 0.54443), (1, 1)

Xi= - 2=-2 X= b= 03,
X,= 0,K, = 0.30000,K,= 0.

. 10°,5 12
, : 5.8677X 103,
9. 0889K 10 °
1. 36723, 0.54443, Target point 1, 1
Xj= - 2x=-2 X,=b= 03 X=05 X= 0K,
= 0.30000,K, = 0.
Fig 1t

steps.

Present point

. — 5 .. . ~
No noise, accuracy 107°, realizing control in five

Fig 12 Added flat noise, Noise mean square level is 5 86773

X 10*. Noise mean square level after controlling is 9. 08891
X 1073
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Xine 1= Fi(Xjn,P)+ Ki, (33)
Ki= Ki- X% (Xin- X)), (34)
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X . .
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