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Introduction
The onset of deafness affects the speech in different ways:

* Prelingually deafened people have difficulties learning how to

speak intelligibly.
* Speech quality of postlingually deafened people decreases
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due to the lack of adequate auditory feedback.

Our hypothesis is that it is possible to differentiate between CI
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Figure. 1. Speech signal and pitch contour.

users with pre- and postlingual hearing loss considering acoustic
features extracted automatically from speech recordings

in ndently from ff n h. .
dependently from age effects on speec To extract the transitions, we search for the boundary between

Data voiceless and voiced sounds using the fundamental frequency

Speech recordings of 22 pre- and 22 postiingual Cl users (10 with a constant segment of 80 ms to the left and right (Figure 2).
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male, 34 female) were considered for the tests. The age of the co8

prelingual group ranges from 15 up to 71 years old (33,8 = 18,5).
In the postlingual group the age ranges from 15 up to 78 years
old (53,5 £ 16,8). All of the patients read 97 words, which contain

every phoneme of the German language in different positions
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within the words.

Methods
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Speech was recorded using a Beyerdynamics microphone Opus Figure. 2. Transition from voiceless to voice sound.

54.15-3 with a sampling frequency of 22.05 kHz. After segmenting the transition, 13 Mel-Frequency Cepstral

Automatic speech analysis is performed considering speech Coefficients and the first and second derivatives are extracted
segments with transitions from voiceless to voiced sounds. The from the segment. The mean, standard deviation, skewness and
method used in this work to identify these transitions is based on kurtosis are computed from the descriptors, forming a 156-

the presence of the fundamental frequency of speech in short- dimensional feature vector per speaker.

time frames with a length of 40 ms (Figure 1). Wilcoxon signed-rank test is used to find differences between

the pre- and postlingual groups.

Additionally, a support vector regressor was trained to evaluate

the age independence of the selected features.
Results

The Wilcoxon signed-rank test was performed for each
descriptor, and significant differences between the pre- and
postlingual groups (0<0.05) were found in 8 of the 156 features.
Support vector regressor revealed not a strong correlation
between the age of the speakers and the selected features

(p<0.40).

Discussion

Speech patterns differ significantly between pre- and postlingual
deafened CI users at the transitions of voiceless to voiced
sounds. Altered transitions are also found in neurologic diseases
such as Parkinson’s disease and stand for an altered articulatory
motor control. In patients with prelingual hearing loss, they are
caused by congenital disturbed auditory feedback. Altered
transitions might be correlated with the voice onset time.
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