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Application of wavelet packet energy spectrum and BP neural
network to ultrasonic detection of slurry in bellows

LIANG Kai, HAN Qingbang
(College of Internet of Things Engineering of Hohai University, Changzhou 213022, Jiangsu, China)

Abstract: Considered the limitation of wavelet analysis in signal processing, a wavelet analysis method based on wavelet
packet energy spectrum and Back Propagation (BP) neural network is proposed to detect the slurry quality in bellows.
Ultrasonic detection method is adopted to receive the echo signal of the bellows model, and the energy in every

sub-frequency band after the wavelet packet decomposition is taken as the detection feature. When the concrete slurry

inside the bellows falls off, the detection features change. Finally, the features are input into the BP neural network for

classification and identification. The experimental results show that this method can be used to diagnose the internal

defects of bellows and provides a technical support for the non-destructive testing of bellows.
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Fig.1 Schematic diagram of three-layer wavelet packet
decomposition
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Fig.2 Topology structure diagram of BP neural network
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Fig.4 Structure model of slurry in bellows
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Fig.5 The simulation model of bellows
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Table 1 The dimensions of the simulated bellows model(cm)
BRI 01 Q2 03 04 05 06
PR\ 1 2 3.8 6 8.4
MR\ 8 8 8 8 8
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Fig.13 The typical measured echo signals in experimental
defective model
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Table 2 The discriminant results of BP neural network
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