ANALYZING SPEECH MOVEMENT VARIABILITY FROM AUDIO RECORDINGS
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e Intensity and FO: laryngeal activity
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e 'l and F2: tongue position

Variability measures:
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e Spatiotemporal Index (STT), linear [1]

e Functional Data Analysis (FDA), non-linear 2] N L 0010
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Research question in this study: | 0,005

1. What is the effect of changing speaking rate, sentence length and complexity, and performing
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2. Are variability measures of acoustic data comparable with variability results obtained from

kinematic data in earlier studies? Speech Rate: STIs for FO and F'1 were significantly higher in slow Speech Rate: Spatial variability for Amplitude and FO was sig- Speech Rate: Temporal variability for FO was higher at slow

compared to habitual speech rate. nificantly higher in slow speech rate compared to habitual and fast speech rate compared to habitual speech rate. For F2, temporal
Sentence complexity: STIs for FO were significantly higher in speech rate. For F'1, spatial variability was higher at slow speech variability was higher in fast speech rate compared to slow and ha-
increased length and increased length and complexity conditions, rate compared to fast speech rate. bitual speech rate.
- compared to habitual speech rate. Sentence complexity: Spatial variability of Amplitude was sig- Sentence complexity: Temporal variability of FO was higher at
Participants Concurrent motor task: STI in the dual motor task did not nificantly higher in sentences with increased length and complexity slow and fast speech rate, compared to sentences at habitual speech
e Seventeen native Scottish speakers, 13 females and 4 males, age range 18 to 45 years (mean = significantly differ from habitual speech rate. compared to the baseline sentence. For FO, variability in sentences rate.
27.2 years, SD = 8,6 years). with increase length and increased length and complexity was higher Concurrent motor task: Temporal variability of FO was higher
Experimental task compared to the baseline sentence. in the dual motor task compared to the baseline condition.

Concurrent motor task: Spatial variability in the dual motor
task did not significantly differ from habitual speech rate.

e Repeat the phrase “Tony knew you were lying in bed” around 20 times.
Speaking conditions:

e Habitual speech rate (baseline condition)

e Slow rate

e [Fast rate

e Habitual rate, increased sentence length: “One two three Tony knew you were lying in bed
five six seven”

e Habitual rate, increased sentence length and complexity: “I heard that Tony knew you were
lying 1n bed this Sunday morning”

e Habitual rate with simultaneous spiral drawing

Variability in audio recordings Analysis l Eili ii"ii“ii l
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e Moditying speaking rate from habitual to fast or slow: increase

in variability = reflecting earlier results on lower lip movement
variability by Smith et.al. (1995) [1].

e Annotation and extraction of amplitude en- . . .
. . e Increasing sentence length and complexity also resulted in an
velope, FO-, F1- and F2 tracks in Speech Fil- . . 1 .. . .
increase in variability, contradicting earlier results on lower lip O

ing System. . e e o e variability by Kleinow et.al. (2000) [4]. | e References
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| * An increase in variability was found during the dual task condi l 1 [1] Smith, A., Goffman, L., Zelaznik, H. N., Ying, G., McGillem, C., ”Spa-

e Solution: remove outliers by iterative re-assignment of peaks e Results are similar to direct measures of variability.

=" Wt UL based on mean trajectories.

v LA e However, possible problems with data collection and process-

ing may lead to a decrease in sensitivity compared to direct
kinematic measures.
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e Variability analysis of sentence repetitions
with custom Matlab software |3].
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tion (although limited to temporal variability of FO) = reflects 3000 tiotemporal stability and patterning of speech movement sequences”. Ex.
the findings of Dromey et.al. (2003) [5]. *
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in interrupted voicing.

e F'DA: non-linear stretching: spatial and tem-
poral variability separately




