Clustering approaches to dysarthria using spectral measures from the temporal envelope
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PREVIOUS STUDIES ON DYSARTHRIA RHYTHMIC APPROACHES METHODS
Dysarthria: speech disorder stemming from neurological factors that Approaches to speech rhythm are diverse, focusing  Subjects: 15 dysarthric; 15 non-dysarthric speakers.
causes difficulties in speech motor programming and execution. on different aspects of the (semi-)regularities and Speech material: 4 phonetically balanced sentences
First descriptions of dysarthria: reduced articulation rate + irregular  Variabilities in speech production (see [6] for a  (spanish Matrix Sentences Test) read aloud.
duration contrasts between stressed and unstressed syllables + scanning ~ 8eneral overview). Acoustic analyses:
rhythm (staccato) [1, as cited in 2]. The frame/content theory [5] unifies the different Bandpass filtered (700-1300 Hz) signal to detect the
- But this description refers to one particular type of dysarthria: ataxic dysarthria. approaches to the study of rhythm: P-centers.
Recent research on a wide range of dysarthrias show disparate results: - Content perspective: metrics quantifying the durational Filtered signal was full-wave rectified and |[YEENFTYn

: : . variability of vocalic and consonantal intervals.
- In [3], acoustic measures of vocalic and consonantal segment durations allow to

distinguish control speech from dysarthria and to discriminate dysarthria
subtypes.

- Frame perspective: modulation-based approaches with d.owr.lsampled to the Nyquist frequency of 20 Hz, EEYEITEING
different emphases: recurring frequencies in the temporal yielding the temporal envelope. about the 5
envelope [7] and coordination between envelopes at - (Calculated 5 spectral measures from the temporal spectral

slower and faster rates [8]. envelope of each sentence: CENTROID, SPREAD, measures
ROLLOFF, FLATNESS and ENTROPY.

- In [4], none of the rhythm metrics based on segmental durations could
differentiate disordered from healthy speakers.

RESULTS & DISCUSSION
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: é —J Type of dysarthric speakers
" - We can conclude that the five spectral measures
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28 M 39 CCT SPHStiC'ﬂtﬂﬂiC - ataxic dysarthria from a tumor diagnosis
— 1 29 P47 CVA Ataxic - spastic dysarthria from an ASL diagnosis
30 F 52 Tumor Ataxic
oy —
g . S CVA: cerebrovascular accident; ALS: amyotrophic lateral sclerosis;
— CP: cerebral palsy; SCA-7: spino cerebellar ataxia-7;

CBD: corticobasal degeneration; CCT: cranio-cerebral trauma
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