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Chaos control and its application based on novel butterfly-shaped model
WANG Lin-ze, GAO Yan-feng, LI Zi-ming

(Institute of Computer Application Technology, School of Computer Science, Hangzhou Dianzi University,
Hangzhou Zhejiang 310018, China)

Abstract: To apply the chaos technology to weak-signal detection, we propose a new chaotic control method for weak-
signal detection based on the Novel butterfly-shaped (NBS) model. Lyapunov exponential spectrum and numerical sim-
ulations are adopted to determine the parameter ranges in different periodic system states. According to the perturbation
method for periodic parameters, we introduce the segment control mechanism to the perturbed parameters in constructing
the controller. The system parameter range is then calculated in a particular periodical state. The appropriate parameter
value is selected in this range; thus, the system is stabilized on the expected periodic orbits. This improved strategy needn’t
calculate the exact solution of the periodic excitation signal’s amplitude, reducing the number of calculation steps greatly
and increasing the calculation efficiency significantly. In addition, this method is characterized by its simple control struc-
ture and easy implementation. It can also be used in the detection of weak breath signal. Simulation results of the NBS
system indicate the effectiveness of the proposed method.
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2 NBS (Model and
basic dynamical properties of NBS)
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(b) x-y

(c) y-z

1 NBS

Fig. 1 The chaotic attractors of the NBS model
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3 (Segmental cycle perturba-
tion method)
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(c) 4 (l = 0.001, c = −0.09)

(d) 3 (l = 0.001, c = 0.065)

3 x-y
Fig. 3 x-y phase diagram for system stabilized in different

periodic states

4 (The detection of weak
sine signal)
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4 NBS

Fig. 4 NBS system in chaotic critical state
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, z 5 .

5 z

Fig. 5 The sequence diagram of the output variable z after

added noise
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Fig. 6 Simulation result after system added s(t)
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5 (The design
verification of weak breath signal detection)
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(c) z

7

Fig. 7 The breath signal and its detection results

6 (Conclusion)
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