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Local Power Feature Extraction Method of Frequency Bands
Based on Wavelet Packet Decomposition

Wang Fengtao  Ma Xiaojiang Zou Yankun Zhang Zhixin
(Dalian University of Technology)

Abstract

Vibration signals of a machine are proved to be non-stationary ones. They usually carry
important dynamic information of a machine and are very useful for fault diagnosis. Wavelet
packet decomposition is a tool for signal identification. In this paper, a new feature extraction
method based on wavelet packet decomposition was presented. The concept of local power of
frequency bands used for measurement of signal power in selected frequency bands and certain

periods was defined. The proposed feature extraction method was tested by the simulated signals

and the results showed that the method was effective.
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1/3 x =sin (50 X 2mnt) , 1/3 xr=
sin (150X 2mz) x=sIn(350X 2mz) ; 2
1/3  a=sin (150 X 2w ), 1/3  x=
sin(350X 2me) , x=sin(50 X 27t)
1 000 Hz,
3 s 3
2°=38 s 1.
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1
Tab.1 Frequency bands of nodes
/Hz /Hz
1 0~62.5 5 250~312.5
2 62.5~125 6 312.5~375
3 125~187.5 7 375~437.5
4 187.5~250 8 437.5~500
D
, , 3 o
3
:[0,0.2], [0.2,0.4], [0.4,0.6], (5)
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Fig. 1 Vibration of simulated signals
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Fig. 2 Wavelet packet decomposition of simulated signals
(a) 1 (b 2
0.3 0.3
w 02 o 02
] H
9, .y,
0 [
1 2 3 4 5 6 7 B 1 2 3 4 H 6 7 8
b BHES n
(a) ®)
3

Fig. 3 Frequency bands energy analysis of simulated signals
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Fig. 4 Frequency bands local energy analysis of simulated signals
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Fig. 4 Systematic simulation output o
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