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Investigation of voice pitch illusion
using quasi singing voice and quasi whisper

TERUHISA UCHIDAT!

Abstract: When the speech is converted by expansion and compression of the fundamental frequency axis of spectrum enve-
lopes simulating reduction and expansion of vocal tract length, the timbre of the voice changes systematically. In the converted
voice, a reversal of the relationship between height of fundamental frequency and impression of voice pitch is often observed. In
order to examine the conditions that cause this voice pitch illusion, evaluation experiments were conducted using standard into-
nation, flat intonation, antiphase intonation, quasi singing-voice, and quasi whisper.
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Table 1 Attributions of original speeches and assigned quasi
singing-voice condition.

Quasi Singing

Speech wave data (ID) Voice Condition

F1-1T: ATR_PF00 080 005
F1-2¥ : ATR_PF00 080 010
F2-3": ATR_PF01_080 003
F2-4* : ATR_PF01_080 008 minor: Ascending
'MI-5% : ATR_AMOI_0800_000  Major: Ascending
M1-6" : ATR_AMO1_0800 004
M2-7* : ATR_AMO3 0800 011
M2-8" : ATR_AMO03 0800 018
Sampling frequency: 44.1 kHz, Resolution: 16 bit linear
" [High Sp. - Low fo] = [Low Sp. - High f5]
¥ [Low Sp. - High f;] = [High Sp. - Low fo]

Major: Ascending
minor: Descending

Major: Descending

minor: Descending
Major: Descending
minor: Ascending

Original Speech Data: (F1-2)

100

Amplitude
(%)
\

.

Spectrogram
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".\\

1) =
AR

Time (s)

Figure 1 Example waveform and spectrogram of original
speechdata (F1-2: OO0 O00OO0O0OO0ODOO0O
ooooooooooon).
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Sp. Scale Extension Ratio: 0.9 Sp. Scale Extension Ratio: 1.111
(Target VTL: Long)

(Target VTL: Short)
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Time (s)

Figure 2 Example smoothed-spectra and level of converted
speech (F1-2).
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Figure 3 Example f; contours of converted speech (F1-2).

Sp. Scale Extension Ratio: 0. 9 Sp Scale Extension Ratio: 1.111
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Figure 4 Combination of smoothed-spectra and f, contours.
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Exp. Condition 5: Quasi Whisper [Truncated Noise-Vocoded Voice]

Sp. Scale Extension Ratio: 0.9 Sp. Scale Extension Ratio: 1.111

(Target VTL: Long) (Target VTL: Short)
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Figure 5 Example truncated-spectra and level of converted
quasi whisper.
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Figure 6 Example assignments of comparison pairs.
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Table 2 Adjectives to express subjective impression
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Figure 7 Means and standard errors of pitch scores for con-
verted f, range, quasi singing-voice and whisper.
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