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Robust Cough Detection Using Conformer-Based Models

Qiao Kai, Li Zhehong, Yao Yuan, Xu Jincheng, Wang Minghuan
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Cough detection from audio signals is critical for healthcare applications, including disease diagnosis
and remote patient monitoring. Although many deep learning algorithms can achieve an accuracy
of over 90% on experimental data, once applied in practical environments, the accuracy of cough
detection will greatly decrease. Many types of sounds (such as short speech, laughter, closing doors,
etc.) are mistaken for coughing. Convolutional Neural Networks (CNN) combined with Recurrent
Neural Networks (RNN) can improve detection performance, but they still face challenges in capturing
the long—-range dependency relationships and temporal dynamic features of a cough across its
various stages. This paper introduces the Cough—Conformer(Convolution—augmented Transformer
for Cough Detection) architecture for cough detection, combining convolutional layers for local feature
extraction with self-attention mechanisms for global context modeling. We extracted sound data as
the experimental dataset based on the cough dataset COSWARA, speech dataset, noise dataset,
and laughter dataset. Training Cough—Conformer on this dataset achieved an accuracy rate of
97.64% and F1-score is 0.98. Then evaluated on the cough datasets recorded during our computer
room, our Cough—Conformer achieves excellent results, with 87.01% accuracy and F1-score is
0.87. The experimental results show that Cough—Conformer has significantly improved accuracy
and F1-score compared to traditional CNN and RNN models in cough detection tasks, especially
exhibiting stronger robustness in complex background noise environments. Because a multi-head self—
attention mechanism, the model can effectively capture the temporal dynamic features and contextual
dependencies of cough sounds. Further analysis shows that the synergistic effect of convolutional
layers and Transformer modules enhances the ability to identify features of different cough stages,
providing a better solution for cough detection in remote patient monitoring.
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