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A variety of linguistic as well as non-linguistic information is carried through acoustic parameters in speech wave.
The first experiment was designed to investigate acoustic features that reflect the voice individuality by altering
acoustic parameters through analysis-synthesis method. Formant frequencies, their bandwidths and fundamental
frequency were taken into consideration. Each parameter was independently changed and re-synthesized speech was
presented to listeners for the individuality judgment. The result reveals that formant frequency has the greatest
influence on the individuality and fundamental frequency the least. Waveform distortions, such as zero-crossing and
center-clipping, were found to have little influence to the individuality. The second experiment was conducted to
investigate how the speaking rates affect to acoustic parameters. It was found the durations of individual syllables in
continuous speech were roughly proportional to the speaking rate but, for slow speech, the ratio between consonant
and vowel parts within a syllable was quite different from that of the fast and normal speech. The first and second
formant frequencies for vowels were found to be centralized almost proportional to the speed of speaking rate while
third and fourth frequencies were not. Finally, a perceptual experiment was performed for individual syllables taken
out from the running speech.
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Fig. 1 Block diagram of pitch synchronous analysis-
synthesis system.
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Fig. 2 Schematic illustration of pitch frequency modifi-
cation.
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Fig. 3 Result of speaker identification for pitch frequency
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Fig. 4 Result of speaker identification for uniform shift of

all formant frequencies.
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Fig. 5 Result of speaker identification for formant bandwidth

manipulation.
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Fig. 6 Result of speaker identification for zero-crossing

distortion.
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Fig. 7 Result of speaker identification for center-clipping

distortion.
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Fig. 8 Average syllable duration for three different
speaking rates.
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Fig. 9 Duration ratio between consonant and vowel in a CV-
syllable.
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Fig. 11 Duration ratio for individual consonants.
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Fig. 14 Identification of CV-syllables for every
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Fig. 16 Syllable identification for 3-syllable segment.
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Fig. 17 Comparison of syllable identification for the 3
segmentation schema.
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