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The Research of the Method of Control Unstable Periodic Orbits

Embedded in Chaotic Attractor
PAN Yongxiang, LIU Xingwei and LI Minyuan
( Department of Information and Control, XI*an University of Technology - Xi‘an, 710048, P_R. China)

Abstract: A new method for controlling over unstable periodic orbits embedded in chaotic attractor is presented. This
method first finds out the approximation of unstable equibrum points in chaotic attractor from the system map graph; and then,
the nonlinear feedback control is used to achieve the purpose of controlling over chaps. The main characteristic of this method is
to exert comrol actions at any time in the chaotic state without knowing any concrete modes in the chactic system. In addition,
this method s characterized by the very strong ability to resist interference, very fast convergence speed, simple controlling

structure, being easy o achneve 1ts structure. The sinoulation results indicate the effectiveness of this method.
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1 BIE (Introduction}

FBAALE AMCERET SHEHEBEEN Y
EHELHREATRETREFMNRRE. SBEFEE
=4.00Y pEl g RmEd Y aEN
BT DSEEE S AR R R RIER BT
g keH RS A FAREFEEE—
P EEHERE A B A fE L T R Bk AR 404
REZEFNE. RERAENNAETRERER
fHiE, B REBESEREQ M2 Al H6E
,0CY HEBEMEWAESHEEMEREEPR
BERAMEY RS, TAREERMN
AL T H B E K MHGE g — RSB N R I E
HiERE AR ERH BN TEERR T EX
W, HEE RS A R F TR EE
P HARBEERZE TR . FETH, (S
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2 EXBRE5EEHEE (Basic thinking and
control algorithm )
2.1 [EIfEA#R Y (Presence of problem)
HERMB ARG
Xiw1 = F(X), k= 1,2+, (2.1.1)
Kb, € R F:R >R EZUM.F X ARE
MABERSARAHA RINENEFERER
EE X, b9, 51 Li-Yorke E X GAF -
Li-Yorkel"lE Y &gmatm st Fila,b]
x> [a,b],(x,A) - Flx,2) FRCHEEMNAG, 0 F:
1) FE— RS RIS
) FEATMETHES (e, b], SAERA,
15
lim inf | F Mz, A)-F"(y¥,1) | =0, %,y € S, x5y,
2.1.2)
Lmsup | F {z,A) - FM{y,A) >0, s,y € S,x 2 ¥

(2.1.3)
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12 %

}lrE sup | F*(z,4) - F*(p,A)1>0, z € 8§,

(2.1.4)
p AR HENF,R(2.1.2), RQ.1.DER T
BRI « € SHEEPmGIHEYS T8 K02.1.4)
HHTFERSEETEERE.

HEXATH,  RENELE8K ZTRENRIE
MRS, RE—ERBEHNB A BERS A (R AH
RIX, b BERM AR REAH O X, SREE,
FERE—SHERR— T EE 0T MU Rt
=5 .E,  RITMEME. CERARTE L3
— PTABREAS R (SRR X, B EUE, R 5 R
R MEAMES] B RS A EE S B H SN,
HEIFEERBREMNFRERAARBED X, k.
22 MNRGMGEBR Y X, #93E U {E (The ap-

proximation of Xy is found from the system map

graph)

FopsiE, BEHLR(2.L.0)FH X R
AR X FO A ATE RN E B, ZEEHF A 1P
HEBHE  EH AL DER

Xeow = FYX), k= 1,2, sm > =2

(2.2.1D
FRIE L BT #5200 mP SE A P
WAt F — 4t Henon BASY R4
{xk+1 =—prxi+m+l, (2.2.2)
Yisl = G 7 Xgs

AP p, g WEE Xp = 14,9 = 0.3 0, B
(2.2.2) FAHFFEWRBF. BT LURERG B HEE
A E (2, yy) B9 e GXEL e BO.DPRANKBHEE
1P §UE_E M BLE % (0.6105,0.1903) , 7E 2P $13H
& B8 A0 BUE 2 (- 0. 4615, 0. 2903) 1
(0.9111, - 0.1577), £ 4P B L & A S w0
{5 ( - 0.7832,0.3439), (0. 2899, 0. 1776, (0.
6051, ~0.2037),(1.0723,0.1054) .
2.3 dE&h ¥ 5 1935 51 ( Nonlinear feedback control)

£ 1 (5 AR 4], IES M B

T — SR A R 5%

g = Flg), k= 1,2, (2.3.D
Hi, z, € R, F:R>REZTH. zq IRGEHAD
S(BD—FE e B R
F(xn) = x1s

WA xp M EHH Folquet ®F

(2.3.2)

o= {dﬁt")) = F'(zn)  (2.3.3)

2,
BENIpl<c L BE, 1pl> | FHE.
BHEE | RSN
BREKB TR xp, RIERIE 21, 1) FIA
WmF RREH
up = m[x}. ~ F(x)],
(2.3, D8 EHR
= Fla) s = (1-)F(g) + w0 < w < L.
(2.3.5)
RQ3NEAMNEETH A ENBRNRSFES
SR RED AT REE DI 27, MFHR.
i) W (2.3, R RRER BCh
v, = wlz ~ F(g)],
MR (2.3, DEEE
tp,y = Flag) +w = (1 - w)lF(x) + @ 2.
(2.3.7)
iﬁ,% wﬂﬁ&[o,l] H’f. HE xy E[xrm'nlxmnx] ﬁi
BN, g, h—FERX RN, B, X R
B AL —r R b, EARGE x AR IRRM
K MWRQI3NALUEL, E5R023. DFHEA
M—FE, HR Q3 DHFARRLTRES, —
RYEEABEN: B TR(2.3.7), B Floguet
FTH

(2.3.4)

(2.3.6)

g = (l—w)F’(xﬂ) + tw, (2.3.8)
B FP(e) <=- 10, WAREZRE olw E
[0,1] HRIE) G 1ol < 1 F(zp) > =1 RER
GEFNE xpy BN (FERLSBIRN F () I ERE
WA F(x) > =) B, [EHATRE oo BAXTF 18
) 18101 < 1, ANTHEEFRIE « A B FUR M X
%
it 2 (3lEXEBM4DX —HEMRBH
(2.3. D8 m IR, EHE
Fm(xfm) = Ifm(ﬁ*(xfm) # Xfmo k< m),
(2.3.9
HY 2, m AR AL MENBESH
Floquet & F
o = CF™) (2pm) (2.3.10)
REFRE pl<1BE, o> LFRE.
R %2 RRE
BECIRBRINA 2 B— DR E 2, D) 4
£(2.2. D3IAR QIO RBES , UH
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Zhem = (1= @)(F™)N(x) + wxg.
(2.3.11)
FRMAREEHFFABA =, WPRE i) BIIA
HA2.3.6) BRI R IREE , WA (2.2. 1) Fkk
Tpem = (1 — @) (F™)(x) + g,
(2.3.12)
BB HTA, ZFEERBEAFEEREERSE
FmPHEL -HEEKRETANNERSEE
AZRE ST - QNS REAFERFH -
JEL 3 A 00 S0 L (B B BT LA S B SR
HRTE LA~ e T 2 4 1)
Xe+ X%+ 8 X%, K=1,2,--
(2.3.13)
BE L Em = N SERRER 2, RERTBRED
1.0631,0.9133, 1.1675,0.4410,0.6786, 0.9599, 1.1299,
0.6462,0.9714,1.1156,0.7133 3 IP$LE L.

BT -4 L ERERENTBE 5
AR A )M ERR, A E S ST
e gie B ITEET WS R &6
HHTEAR.

3 {FH %% (Simulation results)

PA(2.2.2) BRs f9 . 28 Henon BEST R4 R 61,
SR E 4P B, 3R (2.2.2) 1 P2 B A9 0 B
HRPEHEE 2, P REDPE A8 SRR
4 (0.6051, - 0.2073), K513 3§ « & 0.96, 3%
HEME 1 R, RERLE TP ((0.2178,
0.1915), (1.1251, 0.0653 ), ( — 0.7068, 0.3375),
(0.6382, —0.2120) )F 4P BLiH | .
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Fig. | Steady 4P orbit
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Fig.3 Resultof control 1P orbit for disturbance

4 &5 (Conclusions)

BAHE B MR FRME S| FAEEAESERE
METERL TR

1) ZBEMFEAREDEREOHLN TTREE
i R GE A T e B T R M B T B LRI ARE
A AR AN ER AT EHBIENE M,
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) HFREFHSFERERE m AIAKHER,
HEBEERR ABEENEE H A RER
SIFFMAKRENEHE, 5 OGY FHEMER B
PRE—EM.

3 MTREFATEARTERAZ I ERNE
e E, RN R LSS KB R B
HER.
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PE i H R ERE RN,
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