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ABSTRACT

list gave the contrasting pairs in randomized order, i.e.,
n=12 items per diphthong and speaker, so n=60 in total.
The acoustic signal was recorded in a quiet
environment.
The data were judged informally by a native listener to
ensure that there was in fact a minimal contrast
produced.
Start and end of the diphthongs were determined in the
acoustic signal at onset and offset of vowel periodicity.
The vowel duration is given in table 1.
For the next step, formant values were calculated at 8
points: Start and end of the vowel, interval then divided
by 6 equidistant points (deviation max. ± 2%). Values of
first and second formants were determined. See the data
in Figure 1.
The trajectories of the diphthongs measured were
plotted with F1 against F2-F1 (mel scaling). (Figure 2).
Next, the distance between acoustic formant onset and
velocity peak of F2 was determined for some of the
speakers (see table 2).

The vowel quality in some diphthongs of Swabian (an
upper German dialect) was determined by measurement
of first and second formant values. A minimal contrast
could be shown between two different diphthong
qualities /Ae/ and /«i/, where for Standard German only
one is assumed, viz. /ai/. The two diphthong qualities
differ only slightly in onset and offset vowel quality, so
a better understanding of their relationship was expected
from an examination of their dynamic aspects. Our
preliminary results suggest that there is indeed a
difference in the temporal structure of the two
diphthongs.

1. INTRODUCTION
In Swabian, a major German dialect, we differentiate on
a phonological level between two diphthongs /Ae/ and
/«i/ which belong to the same phonological class in
Standard German, i.e. are judged to be homophones. In
linguistic descriptions the phonetic realisation of the
phonological contrast between the two diphthongs is
often given as a contrast of vowel quality [1]. The very
preliminary results of Geumann & Hiller [2] support the
idea of a minimal contrast, but indicate the durational
pattern as relevant perceptual cue. In this paper we look
more closely at parameters that might account for this
distinction.

3. RESULTS AND DISCUSSION
Due to the small amount of data we confine ourselves to
a qualitative discussion of the results.
Our data show close proximity of start and end points
for the two contrasting diphthongs (see figure 1). A
more vivid representation of the formant trajectories
over time is given in figure 2. The same 7 equidistant
points are plotted in this formant chart to shed light on
the temporal behaviour of the trajectory. For both
diphthongs there is clearly a movement towards the
front high vowel space. The dots representing the /Ae/
quality remain through points 2, 3, and 4 at an openmid height with a slight front movement, and it is only
at point 5 that a greater velocity is attained (which is
represented by a larger distance between 4 and 5). The

2. EXPERIMENT
5 adult male speakers of the Northern Central Swabian
dialect aged between 20 and 40 were asked to read two
lists of isolated words in Standard German orthography.
These lists consisted of six minimal pairs. First they
were given in completely randomized order. A second
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4. CONCLUSION
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More extensive analyses and perceptual experiments are
planned.
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