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STFT phase recovery based on sinusoidal modeling
for audio source separation
 

Abstract: For audio source separation applications, it is common to apply a Wiener-like
filtering to a time-frequency (TF) representation of the data, such as the short-time Fourier
transform (STFT). However, this approach, in which the phase of the original mixture is
assigned to each component, is limited when sources overlap in the TF domain. We then
address the problem of STFT phase reconstruction for audio source separation.
The first part of this talk will briefly introduce the most common phase recovery
techniques, and will highlight the need for novel reconstruction methods. Our approach
consists in basing those new methods on phase information that originates from signal
models instead of only exploiting transformation-based properties. We present the core-
model used in our work, namely the model of mixtures of sinusoids. From this model can
be obtained some phase constraints that can further be integrated in mixture models.
In the second part, we will present deterministic approaches for source separation that
exploit the afore-mentioned phase model: the magnitudes of the sources are either
assumed to be known, or jointly estimated in a complex nonnegative matrix factorization
framework.
In the third part, we will exploit those phase models in a probabilistic framework. We
design a novel source model in which the phase is no longer assumed uniform, which
allows us to account for phase priors. We also combine signal-based and representation-
based phase constraints in a unified framework for improved phase recovery. Finally, we
present some recent developments on an end-to-end probabilistic model in which both
magnitude and phase parameters can be jointly estimated.
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