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- Voice pathologies are assessed by clinician perceptually (highly dependent on the experience of the listener) and objectively (cumbersome and expensive equipment).- Aims of the automatic analysis of voice pathologies.- Drawbacks of existing methods.- Aims of this study:1. Proposing descriptors NOT based on fundamental frequency.2. Combining descriptors from Music Information Retrieval (MIR) domain and from voice pathologies literature.3. Using the correlation between descriptors instead of a complex classifier.

SSoommee EExxaammpplleess ooff DDeessccrriippttoorrss
Temporal Domain

Illustration of the Zero Crossings Detection

Spectral Domain

Illustration of the Spectral Slope computation and the MEL scale of frequencies

AAnnaallyyssiiss ooff ssppeeeecchh ppaatthhoollooggiieess
Database: Kay Elemetrics MEEI Database consisting on 53 normal and 657 pathological sustained vowels /a/ (sampling frequency: 16 kHz; quantification: 16 bits).Aim: extracting information from speech signal for finding significant differences between normal speakers and pathological speakers.Principle: Use of the correlation between 87 acoustic descriptors for discriminating normal and pathological voices.Database is split into training set (randomly chosen 65% of the two classes) and test set (remaining 35%).
Computation of the Correlation Matrix

Correlation matrix for a normophonic voice Correlation matrix for a pathological voice
Pearson Coefficient of Correlation

Selection of the Most Discriminant Correlation

Discriminant power of the correlations (in ascending order)
Discriminant power by Fisher Analysis

The correlation between the specral decrease and the first tristimulusin Bark frequency bands is the most discriminant between the twopopulations.

Discrimination between Normophonic and Pathological Voices

Distribution of the most discriminant correlation forthe normal and pathological voices (training set). Receiver-Operator Curve for the discrimination betweenthe normal and pathological voices (training set).

T. Dubuisson, T. Dutoit, B. Gosselin, M. Remacle, "On the Use of Correlation between Acoustic Descriptors for the Normal/Pathological Voices Discrimination", (accepted for publication in) EURASIP Journal onAdvances in Signal Processing, Special Issue on Analysis and Signal Processing of Oesophageal and Pathological Voices.

11FFaaccuullttéé PPoollyytteecchhnniiqquuee ddee MMoonnss,, 22UUnniivveerrssiittéé CCaatthhoolliiqquuee ddee LLoouuvvaaiinn

Correlation = 1 Correlation = - 1 Correlation = - 0.08




