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Structure Analysis and Time-frequency Wavelet Modeling
for Drosophila Sound Signals

LYU Miaorong , LIU Xu
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Abstruct : Extracting the animals’ purpose, action, and state information contained within animals’ sound signals, has
very important practical significance for the development of animal behavior research. In this paper, drosophila sound signal
is taken as the research object. This signal is processed by using the signal segmentation method, and a series of short signal
called the basic operation unit (BOU) is obtained, from which the characteristics of the Doppler phenomenon during
drosophila flight is identified carefully, and the micro and macro physical changes in drosophila flight are established. The
pattern filtering method is used to optimally decompose the time-frequency wavelet of the signal, and the decomposed
wavelet is classified and arranged in order to reconstruct and recognize every classification signal Using the digital audio
testing technology, the classified and reconstructed wavelet of the similar sound effect signals are integrated, merged and
sorted. Finally, the drosophila signals of 4 major categories and 13 sub-categories, including drosophila flapping, drosophila
singing, sternal vibration, and low-frequency overall shock vibration, are separated. With reference of the main sub-wave in
BOU, drosophila fundamental BOU structure is described based on the time-frequency wavelet. And the linear regression of
the amplitudes for the concurrent time-frequency wavelet is accomplished with the primitive structure accompanied.
Through the audio test experiment of primitive replacement, time-frequency wavelet parameter replacement and amplitude
parameter numerical conversion, the stability and robustness of the primitive signal structure are verified, and the modeling
and quantitative characterization of the primitive signal of the drosophila sound are realized. These studies provide a good
condition for the construction of drosophila fine dynamic signal model, and also contribute some reference for the processing
of other animal’s acoustic signals.

Key words : acoustics; drosophila sound signal; time-frequency wavelet; pattern filtering method; basic operation unit;
signal modeling
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