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Abstract:

Most speech enhancement algorithms focus on obtaining an estimator relying on
stochastic models. In this paper, a minimum mean-square error (MMSE) estimator under
a stochastic—deterministic model is proposed where a heavy-tail distribution called t-
Location-Scale (tls) is used for modeling Discrete Fourier Transform coefficients of clean
speech signals and exponential and sinusoidal models are employed as deterministic
models. In the exponential model, the frequency and damping coefficient are estimated by
using the Matrix Pencil method. Also, in previous studies, the number of exponential
components in the deterministic model for stochastic-deterministic speech enhancement
algorithm has been considered to be one. In this paper, the corresponding exponential
model is developed to have an arbitrary number of exponential components. The speech
enhancement experiments are performed in three modes, exponential-Gaussian (the first
proposed method), exponential-tls (the second proposed method), and sinusoidal-
Gaussian. Comparisons are made with the exponential-Gaussian method (with only one
exponential component), as well as with the Weiner and tls stochastic estimators. The
implementation results in the presence of six noise types from Noisex-92 dataset show
that the two proposed methods improve the segSNR values and have quite similar PESQ
values comparing with the stochastic based speech enhancement methods.

Keywords: Speech Enhancement, t Location-scale Probability Density Function, Wiener
Filter, Minimum Mean Square Error, Exponential Deterministic Model, Sinusoidal
Model.
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2 Maximum likelihood

% Maximum a posteriori

4 Super Gaussian

® Generalized gamma

® Presence probability

" Deep Neural Network

& Prony method

% Steiglitz-McBride method

10 Matrix pencil

™ Total least squares

12 Frequency bin

13 perceptual Evaluation of Speech Quality
14 Segmental Signal to Noise Ratio
'% Friedman test
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