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Chaos system control via discrete signals
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Abstracts

In the study, we consider chua's circuit which is a paradigmatic chaotic system

belonging to Lur'e form. It is shown that the dynamic behavior of such a system can be influenced
in such a way as to obtain out of chaoctic behavior a desired periodic orbit corresponding to an
unstable peridic trajectory which exists in the system.

This kind of control can be achieved via injection of a single continuous time signal representing

the output of the system associated with an unstable periodic orbit embedded in the chaotic attractor

We investigate the case when this signal is sampled, i.e. we supply to the system the contro! signal

at discrete time moments only.
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Lur'e form, chaotic system, discrete time monents
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Fig 1. Block diagram of the Lur'e system
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Fig2 Block diagram of the controlled system with the
control signal injected at discrete time moments.
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Tablel Parameter of chua’s circuit
R(Q) Ci(nF) Gol 2 8) Be(V)
1630 10 -753 1
L(mH) Ca(nF) Gi(us)
18 100 -396

31 AEYue 17
EE Nage) 4 s, 4FY U8e EEANE 3
A8 4Fe) goloput, Aum FAH AN =
1 ARFEL FNAAAFNAANNY 4EY ToH
(NoE Z#H A4S 98] 22} 1240100 EAHZ o
feci Aol TAUMNIE A% F71 T D Ao ¥
Solv) NeAt=TZ Yebd 5 Utk gl 77] A4 9

aE T

° V. (nst)
Ve, 0

V(1 and v (nat)

) 13 289 300 400 330 €oC
Normalised time

700 830

95
Figh

TEAEZS} ofal Alo] EAE(12)
Driving signal and discrete control point(12)



12 poinls of control

1,tmA)

16 gAFNAZA A A AE A2
Figb Cotrolled dynamicpoints

of system around the simple periodic orbit

Vo (0
© Vg mau

3 T ’
s . AR Fa
oo : F :
oy :
» ‘\- - FIM\ j i
2 LN -
: W
} o 500 1000 1500 2000 2500 31000
Normalised Ume
-7 FEF ALEY o]ibale} ERIE(40)

Fig7 Driving signal and discrete control points{40)

A% T=900, At=75, N~12, F7 F7] #49 ¢
T=3400, At=85, N.=40°131, & F7] #AH 2 7% T=10000,
At=100, N.=1000] €t olefdlk HAiagtht o & F9 2
SIS FHebe Aol T4 AAEFHY A9 AFHE Foh

40 points of cantcol

1 tmal

vV
o

Y8 EFFEN AR WE Aojd Al 4w
Fig8 Cotrolled dynamics of system around the

medium period orbit

149

Ve (0 snd YV (nal) (V)

6000 6000
Normalised lime

"9 % 2lE et olabAlo} ELIE(100)
Fig9 Driving signal and discrete control point(100)

100 points of contral
- v -

1, (mAY

210 ZFF A= et Aloig A"
Figl0 Cotrolled dynamics of system
around thelong periodic orbit

4.3 3%

1S AFEA g2 Y TE AHHAHE vEh
Row, a3 12135 A" Aol WAL 2l

A F71 A= & @ AR 9§ ¥& A=E A
&g Bo #rhagln o &

AzZE A FAE st 958 EAE £ UG

e
ml
!

21 Aol BA e JHY EF ofeHE
Fig 11 The double scroll Chua’s attractor observed in
the uncontrolled circuit
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