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Signal Characteristics Detection of Wood Pests Based on Acoustic Emission Technology
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Abstract: Aiming to solve the problem of acoustic emission (AE) signal detection of wood pests,the charac-

teristics of AE signal waveform and its energy of Coscinesthes salicis larvae in Populus segments were

studied,and a new method for monitoring the sound of borer insects was proposed. A section of Populus

trees with larvae of C. salicis was collected. The original AE signal was collected by a two-channel acoustic

emission signal acquisition system with a sampling frequency of 500 kHz. The original signal was filtered

and decomposed by wavelet transform. The frequency domain characteristics of AE signal were obtained by

analyzing the high frequency signals of each layer,and then reconstructed and analyzed. The results showed

that the main frequency of AE signal of C. salicis larvae was mainly around 30 kHz. The highest signal en-

ergy was found at 16:00,indicating that the larva was active between 15:00 and 16:00.
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Fig.1 Hardware composition of AE signal acquisition system
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Fig. 2 Waveform and spectrum of the original signal
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Fig. 3 Waveform and spectrum of filtered original signal
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Fig. 4 Detail signal waveforms decomposition by wavelet

at each level
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Fig. 5 Spectra of detail signal decomposed by wavelet in each layer
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Fig. 6 Waveform and spectrum reconstruction of AE signal
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Table 1 Frequency range of AE signals
EiR= B %R /kHz 45 B2 /kHz
1 30.17 6 29.48
2 46. 43 7 29.72
3 30. 25 8 46. 15
4 46. 10 9 30. 00
5 30.41 10 30. 15
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Fig. 7 Energy variation diagram of AE signal
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