Rate induced variation of spontaneous produced vowels
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Spontaneous Speech varies according to the speaking rate. With a higher tempo, pronun-
ciation differs from the canonical ideal.

With increasing speaking rate vowel segments tend to become shorter (Miller 1981) and
more centralized (Fourakis 1991). Unstressed vowels are more effected than stressed ones
(Peterson & Lehiste 1960).

The topic of my investigation is to examine these findings for German speech. In the
summerschool the results of an analysis of the Kiel Corpus (IPDS 1995-1997) will be
presented. The analyzed data contains spontaneous speech which was collected during
dialog sessions in a scheduling scenario.

Main issue of the analysis is to check if variation in formant frequencies can be accounted
for by the perceived local speech rate (PLSR) (Pfitzinger 1999). Earlier studies have already
shown that automatic speech recognition is much more effected by rate variation than
human speech recognition (Chung & Seneff 1999). Therefore tempo information seems
to be used for speech perception (Verbrugge et al. 1976). Indeed there is evidence, that
speaking rate is used as a normalizing factor (Francis & Nusbaum 1996).

Other factors like stress (Miller 1981), word frequency and word class (Bell et al. 2002)
will be considered.

Results are expected to be highly speaker depended (Miller 1981).

Literatur

Bell, A., Jurafsky, D., Fosler-Lussier, E., Girand, C., Gregory, M. & Gildea, D. (2002):
Effects of disfluencies, predictability, and utterance position on word form variation in
English conversation. JASA, Bd. 113(2), S. 1001-1024.

Chung, G.-Y. & Seneff, S. (1999): A Hierarchical Duration Model for Speech Recognition
Based on the ANGIE Framework. Speech Communication, Bd. 27(2), S. 113-134.

Fourakis, M. (1991): Tempo, Stress, and Vowel Reduction in American English. JASA,
Bd. 90(4), S. 1816-1827.

Francis, A. L. & Nusbaum, H. C. (1996): Paying attention to speaking rate. In: ICSLP
96, Bd. 3. Philadelphia, S. 1537-1540.

IPDS (1995-1997): Kiel Corpus of Spontaneous Speech. IPDS, Kiel. Vols. 1-3.

Miller, J. L. (1981): Effects of speaking rate on segmental distinctions. In: P. D. Eimas &
J. L. Miller (Hrsg.) Perspectives on the study of speech. Erlbaum, S. 39-74.

Peterson, G. & Lehiste, I. (1960): Duration of Syllable Nuclei in English. JASA, Bd. 32(6),
S. 693-703.

Pfitzinger, H. R. (1999): Local Speech Rate Perception in German Speech. In: Proc. of
the 14th ICPhS. San Francisco, S. 893-896.

Verbrugge, R., Strange, W., Shankweiler, D. & Edman, T. (1976): What Information
Enables a Listener to Map a Talker’s Vowel Space? JASA, Bd. 60, S. 198-212.

*contact: benjamin.weiss@rz.hu-berlin.de



