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The voice pitch illusion and perception of speakers’ body size:
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Relationship with spectral gradient

Abstract:

When the frequency axis of the voice spectrum is extended, the timbre of the voice changes systematically.
Then, even if the voice has a low fundamental frequency(fo,), the illusion that it is mistakenly perceived as
a high voice occurs. Besides, the timbre that imitates the reduction of the vocal tract length due to the fre-
quency axis extension reminds us of a small physique speaker. This study examined what perception occurs
when the timbre changes while the formant position is fixed by manipulating the spectral gradient. WORLD
was used to control the timbre and pitch of the voice. Subjective evaluation was performed by comparing
speech pairs that combined experiment factors. Those are (1) expansion and contraction of the spectral
frequency axis - frequency band emphasis and (2) standard f, pattern elevation - flattened f, elevation. The
difference in timbre due to the spectral gradient affected the judgment of voice pitch, but it was suggested
that the effect might be smaller than the expansion and contraction of the frequency axis. Regarding the
speaker’s body size perception, the spectral axis’s expansion and contraction played the most dominant role
than the other factor, and f, played a more dominant role than the spectral gradient. That is, the length of
the vocal tract length played the most dominant role.
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Fig. 1 Image of the voice pitch illusion.
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Fig. 2 Manipulation of spectral envelopes.
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Fig. 3 Time-averaged spectral envelope (M1S1).
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Fig. 4 Manipulation of f, pattern (M1S1).
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Table 1 Adjective items for subjective evaluation.
Trait Adjectives

Voice Quality (12) ——  High, Manly, Husky, Placid,
Powerful, Young, Deep,
Forceful, Nasal, Falsetto,

Whisper, Fast-talking

Natural, Comprehensible,
Clear, Listenable
Large, Tall, Fat, Robust

Naturalness (4) ——

Body Size (4) —
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Fig. 5 High voice score for each exptl. condition.
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Fig. 6 Body size score for each exptl. condition.
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