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Abstract

Speech enhancement (SE) is a critical aspect of various speech-processing applications. Recent research in this field
focuses on identifying effective ways to capture the long-term contextual dependencies of speech signals to enhance
performance. Deep convolutional networks (DCN) using self-attention and the Transformer model have demonstrated
competitive results in SE. Transformer models with convolution layers can capture short and long-term temporal sequences
by leveraging multi-head self-attention, which allows the model to attend the entire sequence. This study proposes a neural
speech enhancement (NSE) using the convolutional encoder-decoder (CED) and convolutional attention Transformer (CAT),
named the NSE-CATNet. To effectively process the time-frequency (T-F) distribution of spectral components in speech
signals, a T-F attention module is incorporated into the convolutional Transformer model. This module enables the model to
explicitly leverage position information and generate a two-dimensional attention map for the time-frequency speech
distribution. The performance of the proposed SE is evaluated using objective speech quality and intelligibility metrics on
two different datasets, the VoiceBank-DEMAND Corpus and the LibriSpeech dataset. The experimental results indicate that
the proposed SE outperformed the competitive baselines in terms of speech enhancement performance at -5dB, 0dB, and
5dB. This suggests that the model is effective at improving the overall quality by 0.704 with VoiceBank-DEMAND and by
0.692 with LibriSpeech. Further, the intelligibility with VoiceBank-DEMAND and LibriSpeech is improved by 11.325% and
11.75% over the noisy speech signals. © 2013 IEEE.
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