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PERCEPTI0N OF THE FTRST FORMANTOONSTDERTNG THE HARIÚIONTC STRUCTUHE

rN THE SPECTRUM ]. 'I' . .;

Fìolf Carlson 6nd BJöl'n Granström

perception of the fir.st formant is normally thought of as an estimation

of the peak in the trasfer function of the vocal tract, But how could a

human estimate this peak when rncst times there is no energy at that

special frequency because of the harmonic structure of the voiee sou:'ce?

Three different hypntheses al:out the perceptj-on of the fÍrst formant

couLd be proposed. :

a) ttr.e listener can reoonstruct the peak Cf the envelope from the per-

ceived harmoni-cs irrespective if there is energy at the peak or not.
':. : : r'r"

U) ffre listene:: computes the weighted mean of the excitation j-n differ-
' ent low 'frequrency areas ålong the basílar membrarìe. "'- 

j r

c) tfre listener selects the largest peak of the auditory excítation

pattern. At medium and high pitch a single harmonic is picked;'out,

In an identification test using i,qolgtell vowels v,rÍth diffgrent,Fl
and F0 values we sea:cched for the phoneme-boundary betu;een [i] and [e].
The result showed that hypo'bhesis c) f'åO'to be rejected. We afso used

different weighting techniques ih order:to get a parameter'f,epresent-

ing the most important frqquency (rT] in the Fl domain. 011y one gf

the methods tried could be acceptedn taking the result of the identi-
.:

fication test into account, namely the ureigh'bed mean of the two'loudest

harmonics Ín the loudness (sone) space. This method gave aR MIF'quite

cloee to F'l .
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