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METHODS

Several public datasets are available such as Coswara [50],
CoughVid [60], and Cambridge dataset [57]. However, the
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METHODS

A research group from Cambridge University has shared a
dataset of cough and breath sound samples from healthy and
COVID-19 patients to develop a real-time deep learning- based
backend server with a web application to screen for COVID-19
infection from the comfort of the user's home. The proposed
system includes two different pipelines for screening
asymptomatic and symptomatic patients, using a stacking CNN
model based on spectrograms generated from breath and cough

Figure 4 Stacking model architecture.
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Figure 1 Cough and breath sound waveforms and spectrograms for (A)
symptomatic and (B) asymptomatic healthy subjects and COVID-19 patients.
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Figure 2 Confusion matrices for healthy and COVID-19 classification using
cough sounds for (A) symptomatic patients and (B) asymptomatic
patients, and using breath sounds for (C) symptomatic patients and (D)
asymptomatic patients using best performing stacking CNN models.
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RESULTS

The proposed stacking CNN model showed the best
classification performance for binary classification using
cough sound spectrogram images, with high accuracy,
sensitivity, and specificity for both symptomatic and
asymptomatic patients. However, the metrics were lower
for breath sound spectrogram images, particularly for
asymptomatic patients.

The proposed stacking CNN model achieved an accuracy of
96.5%, sensitivity of 96.42%, and specificity of 95.47% for
symptomatic patients, and an accuracy of 98.85%, sensitivity
of 97.01%, and specificity of 99.6% for asymptomatic patients
using cough sound spectrogram images. For breath sound
spectrogram images, the model achieved an accuracy of
91.03%, sensitivity of 88.9%, and specificity of 91.5% for
symptomatic patients, and an accuracy of 80.01%, sensitivity
of 72.04%, and specificity of 82.67% for asymptomatic
patients. The dataset used for the study included 582
healthy and 141 COVID-19 patients, of which 87 were
asymptomatic and 54 were symptomatic. An additional
dataset was collected from 245 healthy individuals, 78
asymptomatic COVID-19 patients, and 18 symptomatic
COVID-19 patients using the web application.

(A) ROC Curve for Cough Symptomatic Classification (B) ROC Curve for Cough Asymptomatic Classification
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Figure 3 ROC curve for healthy and COVID-19 patients’ classification using
cough sounds for (A) symptomatic patients and (B) asymptomatic patients,
and using breath sounds for (C) symptomatic patients and (D) asymptomatic
patients.
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RESULTS

Our pipeline is divided into two parts: symptomatic (who
has cough) and asymp-tomatic user (no symptom). Once
the spectrogram is generated, our Al-enabled server
checks whether the user has a cough or not, based on
which two separate pipelines are carried out. If the user

has entered that he/she has a cough symptom,
symptomatic pipeline is activated.
COVID-19
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It was observed that
healthy

with

symptomatic and asymptomatic patients cough sounds

play an important role than breath sounds.
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Figure 5 llustration of a generic framework for the QUCoughScope

application.
free to connect with the
CONCLUSION presenters to discuss the
. topic further.
The  web-application  QUCoughScope records

coughing and breathing sounds, converts them to a
spectrogram, and applies the best- performing

machine learning model to classify the COVID-19
patients and healthy subjects.

The result is then reported back to the test user in the
application interface. Therefore, this novel system can be
used by patients in their premises as a pre- screening

Thanks for joining us!

method to aid COVID-19 diagnosis by prioritizing the
patients for RT-PCR testing and thereby reducing the risk
of spreading of the disease.
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