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ABSTRACT 

The speech separation system is designed to extract target speech from complex acoustic environments with multiple 
speakers. Although conventional systems have achieved notable success in synthetic scenarios of speech separation, 
their performance degrades when applied to out-of-domain samples, particularly for real-world mixtures. In this work, we 
introduce a novel context-aware two-stage training method for speech separation models to overcome this challenge. 
First, we replace the conventional end-to-end speech separation model with a framework that integrates a context 
extractor and a segregator. We then employ a two-stage training approach to reconstruct the target waveform, emulating 
the human auditory process. Finally, we conduct domain-adaptation experiments on both synthetic datasets and real-
world mixtures. We demonstrate that our proposed method effectively boosts separation quality across synthetic and real 
mixtures from different domains, as measured by signal quality metrics and word error rate (WER) with various separation 
models. Additionally, an ablation study on the real test set reveals that context information, including phoneme and word 
representations from pretrained SSL models, serves as effective domain-invariant training targets for separation models. 
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