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A new type of time-delay chaotic systems and
its minimal-energy guided control
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Abstract: A class of time-delay chaotic system is proposed. By altering its parameters, we can observe a variety of
dynamical behaviors through its largest Lyapunov exponents, phase diagrams and bifurcation diagrams, and find a kind of
violent quasi-periodic (weak chaotic) oscillatory motion. Its hazards and possible applications are analyzed. The problem
of synchronization between two higher-order chaotic systems with unmatched time-delays is put forward. A varying gain
feedback-based minimal-energy control method is presented to design a linear feedback controller, and a rapid guided
control is realized. Because the feedback gain starts from a small value and gradually increases with the reduction of

synchronization error, the energy consumption for control can be effectively reduced.
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Phase diagrams of the system (1) under the alteration of d and 7
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WZIERAN

@1 = 1523 — 54.7723 + x1(t — 1) + uy,

B9 = x1 — Trz — 248235 + ua, (5)

E N

T3 = X9 — CT3 — 0.833:3 + us.



1386 oW s N M

07 %

BAUEIRS M (21, 20, 3) = (2,2,2). W5 T REE

A
Ty = 153 — 54.77%5 + &1 (t — 10),
To = T — TT3 — 2.4873, (©6)
I3 = Ty — cT3 — 0.83T5.

WAGIRE K (21, T2, T3) = (1,1,1), Hle = 5 I,
ZRG(5)(6)IAHE 73l an 6+ 1 (c) s,

Kle ZRZGHHE(C=5, u=0)
Fig. 6 Phase diagram of the system(5)(c = 5, u = 0)
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5 45 (Conclusion)
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