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Many speech enhancement algorithms have been proposed over the last few decades. Most of these algorithms
improve the quality of speech, but at the expense of introducing speech distortion, which in turn may impair
intelligibility and perceptuality of speech at various degrees. The solution to this common problem of speech
enhancement may also depend on the application at hand and the characteristics of the noise source. The noise could
be stationary or nonstationary. In nonstationary environments, where the spectral characteristics of the noise might
be changed dramatically, to solve the above problem is one of the most challenging tasks. It is therefore imperative to
design effective speech enhancement algorithms to remove the noise without introducing any perceptible distortion in

the signal of speech degraded by highly nonstationary noises.

To minimize speech distortion, we propose a constrained minimization approach that considers the speech and
noise distortion as constraints. The approach exploits the masking properties to determine the audible spectral
components. These spectral components are attenuated in the proposed approach as a predefined attenuation factor.
For better perceptual speech quality, we propose generalized Gamma distributed Bayesian estimators under speech

presence probability (SPP). The SPP is also computed based on signal-to-noise ratio (SNR) discrepancy measure.

We further propose a family of Bayesian estimators for speech enhancement based on a bivariate Gamma model
where it is assumed that the spectral components are correlated with each other. Three different kinds of Bayesian
estimators are derived from the statistics of the bivariate Gamma model. The proposed algorithms require the
estimation of noise spectrum. We therefore introduce a noise spectrum estimation technique to better deal with the

nonstationary noises.

The experimental results, based on objective and subjective measures, show the superiority of the proposed

algorithms over state-of-the-art algorithms.
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