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ABSTRACT: Vibrato corresponds to a modulation of frequency and is one of the most frequently used techniques
to enrich vocal and musical instrument sounds. Whereas the fundamental frequency trajectories of vibrato tones
are generally modeled as a sinusoid, they are sometimes observed to be non-sinusoidal. In this paper, we propose
a method to analyze the characteristics of non-sinusoidal fundamental frequency trajectories of vibrato sounds.
The proposed method performs Fast Fourier Transform (FFT)-based harmonic analysis on the frequency
trajectory, analyzes vibrato parameters, and calculates a sinusoid purity factor. We applied the proposed method
to flute, viola, and saxophone vibrato tones, whose results showed the effectiveness of the proposed method.
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Fig. 1. (Color available online) Fundamental fre—
quency trajectory and vibrato parameters,
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Fig. 2. Basic framework of the proposed method.
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Fig. 3. (Color available online) Results for the flute
vibrato tone (excerpt: left channel, track 5, 1:13.6—
1:14.8). (a) Waveform, (b) Fundamental frequency
trajectory. (c) Normalized FFT magnitude.
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Table 1. SPF values for each vibrato tone,

Vibrato tone VEger (Hz) | VEpm (Hz) SPF
Flute (C5) 5.38 7.04 0.76
Viola (G#4) 5.49 6.55 0.84
Viola (C4) 3.28 4.00 0.82
Saxophone (G#3) 2.67 3.36 0.79
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