22 1 Vol.22 No. 1
2007 1 Journal of Aerospace Power Jan. 2007

: 1000- 8055(2007) 01-000F 07

S
( , 210016)

Poincare s

: TP206. 3; 0329 A

Dynamic chaos features auto extracting technique of
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CHEN/Guo

(College-of Civil Aviation;
Nanjing University of-Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: A new method-is_put forward, which can implement auto-extracting of chaos
featurestof nonlinear time series. It candirectly from nomr linear time series compute the cha
os features such as delay time, embéedded-dimensions, correlation dimension, maximum Lya-
punov exponents,\ phase track features and Poincare map features, and the whole features
extracting process /is carried out automatically without manpower intervention. Finally, ex-
amples show the validity and correctness of the new method. The new chaos features extrac
ting method has important meaning to fault diagnosis of nonlinear system by nonlinear chaos

feature.
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Fig. 2 Time waveform, phase track, quast phase plot, Poincar map of periodic time series by Van der pol equation
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Fig.3 Time waveform, phase track, quast phase plot, Poincare map of quais periodic time series by Van der pol equation

20 30 /20 -l 4
£ 10 o | E o
£'S £ 1o (£ "% :
= X< ofF S of -
25_]3 B0 Y sk

~15 B B :gg

-20 1 L 1 1 I ¥ ST B N A W, - A RS, AT T T M TR T Tl

0 10 20 3040 50 ~=20-15-10-5 0~5_10 1520 ~20-15-10-50 5 101520 —?‘0 =20-10 0 10 20 30
B t/s H288 X/mm {iLf% X/mm B—F it
4 Poincare

Fig.4 Time waveform, phase track, quasr phase plot, Poincare map of quais periodic time series by Lorenz equation
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Fig.5 T ime waveform, phase track, quast phase plot, Poincare map of quais periodic time series by rotor rubbing equation
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Fig.6 T ime waveform, phase track, quast phase plot, Poincare map of quais periodic time series by rotor rubbing equation
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Fig.7 T ime waveform, phase track, quast phase plot, Poincare map of quais periodic time series by rotor rubbing equation
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Table1 Computation results of Chaos parameters of time series
T m D A FYD WX D
21 2 0. 8081 0..000.0 0.0116 0. 0008
17 2 0.8132 0. 0000 0. 721.2 0. 0093
20 3 1. 6984 0..0000 0.9991 0. 0034
4 4 2.1503 0.-000 0 0. 3173 0.0170
2 17 2.0221 0. 7141 0. 8312 0.0209
2 11 1.5251 7.4972 0. 988 1 0. 0624
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