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In this study, we proposed an audio source separation method,

multiresolution deep-layered analysis. It comes from our finding that a waveform-domain audio source
separation model, Wave-U-Net, resembles multiresolution analysis in downsampling (DS) architecture.
Inspired by the resemblance, we developed a DS layer using the discrete wavelet transform. Music
source separation experiments showed that the proposed method achieves higher separation performance
than conventional waveform-based methods. We also extended the proposed layer so that its wavelets
can be trained together with the other components of a deep neural network. This extension paves the
way for obtaining suitable wavelets for target tasks in an end-to-end manner. Finally, we applied
the proposed methods to monaural vocal ensemble separation and multi-channel audio source separation
tasks and demonstrated the effectiveness of the proposed methods through experiments on these
tasks.
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