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The human vocal tract beles gproximately as an acousticalwegliide with a series of resonances
whose frequencies may be varied by adjusting the position of tongue, lips and teelicethspeech, these
resonances interact with the harmonics of the lower fregquggical from the vibrating ecal folds to produce
associated peaks, or formants, in the output spectrum. Such formants are charactesigéts af wpeech.

Singers sometimes use these resonances in musical rather than linguyisti€ov sopranos, the vibration
frequenyg of their wocal folds may be much higher than the normal values for the lowest resonance, and
consequently a reduced interactiomuld cause a loss of wer Direct measurements of the resonance
frequencies of the vocal tract of classically-trained sopranos during singiwglsitahe consistently increase
them to match the frequenof their singing. This significantly increases the loudness and the uniformity of
tone, at the xpense of comprehensibilitfhe fundamental frequepof other singers is usually less than the
value of the lowest resonance and sg/tweuld experience no advantage in tuning this resonanceeddothe
power could be increased if the resonance frequerare tuned to a harmonic of the fundamental frequenc
Our measurements indeed shthhat some altos, tenors and baritones use this strategy when appropriate.

The role of the vocal tract resonances is quite different when playing a wind instrument. The sound is then
generated by the vibrating lip or reealwe rather than by the vibrating vocal folds. The freqyeofcvibration
is then primarily determined by one of the strong resonances of the wind instrument itself. Our measurements
shav that varying the resonances of thecal tract can then still slightly alter the vibration freqyeacd
change the harmonic structure or timbre of the produced sound.
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