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EXPERIMENTAL METHODS

Stimuli
A set of 48 short phrases (4-6 syllables with at
least one polysyllabic word) were selected from
Project Gutenberg.
Examples: "Nothing Matters", "Indeed it had",
"Talking of wandering", "Probably not".

Procedure

Patterns of prominence define the rhythmicity of speech, an important characteristic of stressed-time languages,
like English. We investigated which acoustic properties of the speech signal mark rhythmical prominence.

A production experiment was conducted during which subjects repetitively read out speech to a metronome,
trying to match stressed syllables to its beat. We then searched for the function of the speech signal that best
predicts the timing of the metronome ticks. We found that the most important factor is the contrast in
specific loudness between a syllable and its neighbours in an approximately 360 millisecond window
centered on the syllable in question relative to an approximately 800 millisecond-wide symmetric window.

ANALYSIS

We searched for the function of the speech signal that best predicts the metronome ticks. We applied it to the
waveform and got a set of predictions. We computed the accuracy of these predictions compared to the
metronome ticks and adjusted the parameters to maximize the accuracy.

The algorithm
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After some warm-up tasks a metronome was
connected to an earphone and subjects read out
10 consecutive repetitions of 24 randomly chosen
sentences from the stimuli set.

Optimization
We optimize the acoustic parameters by minimizing

the phase difference A(t) between the predictions
of prominence and the metronome ticks.
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We then compute j — %/exp(i ~A(t)) - dt

We evaluate |I| for 90000 randomly chosen
combinations of parameters and take the one that
produces the largest absolute value.

Acoustic Properties

We test different forms of g based on the following
acoustic properties of the speech signal:

1. Loudness

2. Fundamental frequency

3. Voicing

4. Aperiodicity

5. Spectral slope
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DISCUSSION/CONCLUSION

RESULTS

1. The specific loudness L is an important correlate
of the ticks while other factors such as fo, spectral

observed.
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In English, people mark the beat of repetitive speech
by speaking loudly relative to the immediate

neighbourhood. This neighbourhood is
approximately one syllable on either side of the
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