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Discrimination between Singing and Speaking Voices
Using a Spectral Envelope and a Fundamental Frequency Derivative

YASUNORI OHISHI,# MASATAKA GOTO,' KATUNOBU ITOUt?
and KAZUYA TAKEDAt?

In this paper, we discuss the discrimination between singing and speaking voices by using
a spectral envelope and a fundamental frequency (FO0, perceived as pitch) derivative of voice
signals. According to the results of our preliminary subjective experiments, listeners distin-
guish between singing and speaking voices with the accuracy of 70.0% for 200 ms long signals
and 99.7% for 1 second long signals. To examine how humans discriminate between these
two voices, we then conducted subjective experiments with singing and speaking voice stim-
uli whose voice quality and prosody were systematically distorted by using signal processing
techniques. The experimental results suggested that spectral and prosodic cues complemen-
tarily contributed to the perceptual judgments. By hypothesizing that listeners depend on
different cues according to the length of stimuli, we propose an automatic vocal style dis-
criminator that can distinguish between singing and speaking voices by using two measures:
a spectral envelope (MFCC) and an FO derivative. In our experimental results, when voice
signals longer than one second are discriminated, the FO-based measure performs better than
the MFCC-based measure. On the other hand, when voice signals shorter than one second are
discriminated, the MFCC-based measure performs better than the F0-based measure. While
the discrimination accuracy with the FO-based measure is 85.0% for two-second signals, simple
combination of the two measures improves it by 2.3% for two-second signals.
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Table 1 Listening samples based on signal length in inves-
tigation of signal length necessary for discrimina-
tion.
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Fig.1 Human discrimination performance between
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singing and speaking voices.
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Fig.2 Random splicing and low-pass filtering techniques.
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Table 2 Listening samples in investigation of acoustic

cues necessary for discrimination.
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Fig.3 Discriminative rate of voice signals by Random

Splicing technique and low-pass filtering technique.
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Table 3 Confidence level (1 to 5) for own answer given to
each stimulus.
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Fig.4 Spectrogram of singing and speaking voices

corresponding to the same lyrics.
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Table 4 Analysis conditions of the voice signal.
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Fig.6 Discrimination accuracy using short-term features
(GMMs of MFCC and AMFCC).
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Fig.7 Discrimination accuracy using short-term features
(GMMs of MFCC+AMFCC 24-dimensional vec-
tor).
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