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Involuntary vocalizations corresponding to modulated fundamental
frequency: pilot experiment using pure tone and complex tone

LIAO JIAHUI''® KAWAHARA HIDEKI2P MATSUI TOSHIE!®

Abstract: Auditory feedback plays an important role in the regulation of voice pitch. Various studies have
been conducted on vocal responses to pitch-shifted signals. However, it is difficult to analyze voice involun-
tary response to random modulated fundamental frequency, and the response mechanism has not yet been
elucidated. Kawahara et al. devised a method[l] of creating sounds with random fundamental frequency
modulation from maximum length sequence and converting them back to pulses. In this study, vocalization
experiments were conducted while listening to a tone and a complex tone with momentary modulated fun-
damental frequency to investigate how the components of the sound being listened to affects the involuntary
response of the vocalization. The results showed that the compensatory response to fundamental frequency
modulation was observed in the complex tone condition, but not in the pure tone condition. Also, the missing
fundamental sound, which contained only higher harmonics, had a smaller response than the other condi-
tions. These results suggest that the involuntary response to random fundamental frequency modulation is
influenced by lower-order harmonics. Pitch-matching experiments were also conducted for the same types of
stimulus sounds to investigate the effects of pitch perception to the vocalization results. Although there was
some variation from trial to trial, the relationship between the vocal response and the perceived pitch was
unclear.
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