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Analysis of timbre changes caused by expressing fatigue speech
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Abstract To examine whether speech can be used as a biomarker for human fatigue, we recorded both usual
speech and speech by acting fatigue and analyzed them. Five men and women uttered five short sentences including
five Japanese vowels respectively. Recorded speech was analyzed by using acoustic features related to timbre (spec-
tral centroid, spectral tilt, aperiodicity at 3 kHz, the first and the second formant frequencies). We compared these
features in usual speech with that features in acted speech by calculating change ratio. As a result of comparison,
spectral centroid tends to decrease, and the aperiodicity tends to increase by acting fatigue.
Key words speech perception, speech analysis, fatigue, acoustic feature.
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Table 1 Recording condition and sentences used in the evaluation
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Fig. 1 Procedure in calculating acoustic features
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Fig. 2 Change ratio of the F1 in each vowel and gender. Each plot
shows average and 95% confidence interval. We couldn’t
confirm significant tendency.
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Fig. 3 Change ratio of the spectral centroid corresponding to each
vowel and gender. We confirmed that the spectral centroid
tended to decrease by acting.
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Fig. 4 Change ratio of the aperiodicity in 3 kHz corresponding
to each vowel and gender. The aperiodicity tends to in-
crease by calculating the whole result, while the individual
differences are large.
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