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Abstract. This paper deals with the objective measurement of the articulatory
imprecision severity in patients with motor speech disorders. Acoustic
recordings of repetitive sequences of plosive consonants from 58 patients are
used, along with the corresponding subjective ratings of consonant imprecision
made by two judges. An estimate of the subjective perception of imprecision
per patient is made using energy and sonority measurements of the acoustic
signal. Several Neural Networks (NN's) architectures are tested and compared
to the linear regression approach to evaluate their prediction abilities. A
reduction of more than 25% of the linear regressions error variance is obtained
with the use of NN's without a significant increment of computational
requirements.

1 Introduction

There is a general agreement that objective measures should be used in the assessment
of voice disorders, as a complement to the perceptual judgments of the specialist
[1][2][3][4]. Features related to voice quality. pitch perturbations and laryngeal
function have been widely addressed, and acoustic correlates of them have been

devised. In other symptoms, like those related to prosody, articulation, and nasality
fewer results have been accomplished. This paper proposes a method to obtain an

estimate of the perceived articulatory imprecision in voiceless plosive consonants. To
this end, measures of energy and sonority are used, and several function

approximators are tested, including multiple linear regression and feed-forward neural
networks.

to

The structure of this paper is as follows: Section 1 introduces the antecedents of

this work, regarding the methods to obtain the measurements of energy and sonority
used as inputs to the approximators. In Section 2 the selection of the neural network
topologies employed is discussed, together with the experiments conceived
evaluate their effectiveness. In Section 3 the results of the experiments are shown and

analyzed, focusing on network performance and generalization capacity. In Section 4
the conclusions of this work are stated, along with recommendations for further
research.

The following subsections introduce the reader with the motives and explanation of
some approaches that might seem otherwise arbitrary.
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4 Conclusions.

From the two architectures of nonlinear approximators tested, the RBF networks did

not show a good performance or generalization ability. The MLP predictors presented
the best results, with a reduction of more than 25% of the error variance of the

original linear regression approach in the 5 neurons topology. The best results
considering all the factors evaluated, were obtained for the M2 and M3 variants, with

3 and 4 neurons, respectively. This represents no significant increment in the

approximator model complexity compared to the linear regression. The values of
correlations found are similar to the ones obtained between the subjective judgments
of the specialists.

Further research is needed to obtain a third index in order to increase predictor's

performance. Specifically, an index that could make a better separation of the
fricatives from the normal plosive consonants (see Fig. 2.) would be desired.
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