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Table 1  The frequency band after been divided into 5 levels

and the characteristic frequencies of time series Datai

the signals characteristic the signals characteristic

frequency
band (Hz)

frequency
band (Hz)

frequency
of Datai

frequency of

of Datai  projection
Sso 0.1406 ~0.1563  f,/2
S50 0.1563 ~0.1719

552 0.0313 ~0.0469 Ss1 0.1719~0.1875  26,/3

S5 0.0469 ~0.0625 S 0.1875~0.2031  3fy/4

Ss4 0.0625~0.0781 /4 e

Sss 0.0781~0.0938  £,/3 Ss16 02500 ~0.26%6

S50 0.0938 ~0.1094 S5 0.2656 ~0.2813  f,, f3

S57 0.1004~0.150 1, Ssus 0.2813~0.2060 1, fs

Ssg 0.1250~0.1406  £,/2 e

Ss3 0.4844 ~0.5000

projection
S5 0.0000 ~0.0156
S5 0.0156 ~0.0313
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CHARACTERISTICS RECOGNITION OF TYPICAL FRACTIONAL
ORDER DYNAMICAL SYSTEMS VIA ORTHOGONAL
WAVELET PACKET ANALYSIS METHOD*

Liu Jie"?

(1. Research Centre of Nonlinear Science, Wuhan University of Science and Engineering, Wuhan 430073, China)
(2. College of Science, Wuhan University of Science and Engineering, Wuhan 430073, China)

Dong Pengzhen' Lin Xiangyun'

Abstract The orthogonal wavelet packet analysis method was applied on dynamics recognition of fractional order
system. Firstly, the signal’s band was split up into proper levels and the sub-signals were gained, which corre-
spond to each frequency band according to the average period of the time-series. Then, by analysis of sub-fre-
quency band power distribution in the signal’ s total power, the chaos in the related signal can be easily iden-
tifed. Finally, by taking the controlled fractional order Chen’ s system as an illustration, the results obtained by
this procedure agree with those by power spectrum method. So this new method can be used for dynamics recogni-
tion in fractional order systems.
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