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Acoustic Characteristics of Breath Sounds in Solo Vocal
and Their Application to Automatic Breath Detection
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Abstract The aim of this study is to develop an automatic breath detection method based on an acoustic analysis of
breath sounds in singing. Although there are previous works on automatic breath detection, the reported characteristics
of breath sounds were relatively simple. In contrast, this study starts with a detailed acoustic analysis of breath sounds,
with the aim to explore novel characteristics. The acoustic analysis used singing voice recordings of 18 singers with a
total length of 128 mins (1488 breath events). The results of the analysis suggest that the spectral envelopes of breath
sounds remain similar within the same song, and their long-term average have a notable spectral peak at about 1.6
kHz (male) and 1.7 kHz (female). A preliminary approach presented in the experiment used HMM based on MFCC,
AMFCC, and Apower as acoustic features. In the evaluation experiment with 27 unaccompanied song samples, our
method achieved an overall recall/precision rate of 97.5%/77.7% for breath sound detection.
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Spectrogram of breath sounds (No.038 - Kousuke Morimoto) Long-term average
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