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Abstract

Cough sound analysis resource-constrained settings. Artificial intelligence-based analysis of cough sounds has
emerged as a promising noninvasive approach for COVID-19 screening.
Materials and Methods: This study proposes a novel COVID-19 detection method based

on cough sound analysis. First, cough signals are converted into spectrogram images. Next,

Deep learning
Lung infection
Signal processing

Swarm intelligence spatial features are extracted using an enhanced Convolutional Neural Network (CNN),

the hyperparameters of which are optimized using the Coati Optimization Algorithm. The
Arithmetic Optimization Algorithm is then employed to select the most informative
features. Finally, a Long Short-Term Memory (LSTM) network classifies the samples into
COVID-19-infected and healthy groups.

Results: On the CHRSD dataset, the proposed method achieved an accuracy of 95.72%, a
sensitivity of 93.41%, and a precision of 91.75%. On the Cambridge dataset, it achieved an
accuracy of 98.26%, a sensitivity of 97.73%, and a precision of 97.92%. On the COUGHVID
dataset, the method obtained an accuracy of 98.83%, a sensitivity of 97.29%, and a precision
0f 97.68%.

Conclusion: The proposed method outperformed conventional CNN, Deep Neural
Network, and LSTM models in COVID-19 detection based on cough sounds. Its
noninvasive nature and computational efficiency indicate its potential for deployment in
smartphone-based screening applications. However, the method should be considered a
supportive screening tool and requires further clinical validation before use as a
replacement for standard diagnostic tests, such as RT-PCR.
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