
GlS. Explorations in speaker normalization. John J. Ohala and 
Yoko Hasegawa (Phonology Laboratory, Department of Linguistics, 
University of California, Berkeley, CA 94720) 

Some preliminary efforts are reported at speaker normalization based 
on the assumptionthat listeners are tacitly aware (a) that they are listen
ing to an instrument (the human vocal tract) which when uniform (un
constricted) should have resonances whose lowest frequencies are spaced 
according to the ratios 1:3:S:7, etc., (b) that theexactfrequenciesofthese 
resonances depend on the length of the vocal tract, and (c) that what is 
relevant in resonances from a nonuniform tract is the ratio of these lowest 
resonances to their uniform value. There are probably several cues the 
listener could use to estimate the size of the speaker; for starters, we use 
the mean (long-term) F4. The reference resonances for Fl,, F2,, F3,, 
i.e., those from the "uniform" tract, are 1/7, 3/7, and S/7, respectively, of 
mean F 4. The normalization consists in converting measured formant 
frequencies, F 1 m, etc., into the ratios of log F 1 m /log F 1,. The results of 
applying this normalization to the entire voiced portion of vowels in a 
variety of CV C syllables is reported. [ Work supported by a Sloan grant to 
Berkeley Cognitive Science Program.] 

G16. Evaluation of a spectrum target prediction model in speech 
perception. Masato Akagi (ATR Auditory and Visual Perception 

Research Labs., Twin 21 MID Tower, 2-1-61 Shiromi, Higashi, Osaka, 
S40Japan) 

A mathematical model of the target prediction mechanism based on 
psychological experiments [Furui and Akagi, 12th ICA Toronto, A2-6 
(July 1986)] is evaluated. In continuous speech, spectral undershoot is 
produced by coarticulation and the speech spectrum seldom meets its 
ideal target. It is assumed for the model that the undershoot is compensat
ed by a prediction mechanism in the auditory system, realizing the target 
spectrum as an internal representation of speech spectrum. In this paper, 
three viewpoints are discussed comparing the results of the model with 
those of psychological experiments. ( 1) The model compensates for a 
transitional part of connected Japanese vowels and decreases the length of 
the transition.al part that produces spurious vowel spectrum. (These spec
tra are actually unperceived under any speaking conditions.) (2) A per
ceptual critical point, where the following vowel in Japanese C-V syllable 
is initially perceived, corresponds well with its physically estimated point 
by the modf ( 3) The model is also applicable for compensating the 
transitional tart of consonants 1n Japanese syllables and achieves the ex
tractioll-OUtable acoustic features for consonants. The results indicate 
that the model recovers phoneme characteristics neutralized by the coar
ticulation and corresponds well to the human hearing mechanism. 
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