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INTRODUCTION

RESULTS

q Delta is an instantly contagious variant of SARS-CoV-2 that has
caused a multi-continent disaster. A study from WHO reports
that the pandemic is responsible for 4,400,284 deaths and
209,876,613 positive cases over the world (August 2021).
Therefore, crowded testing is a necessary method to isolate
confirmed cases and prevent the pandemic.
q However, traditional COVID-19 testing methods have the
following limitations:

q We evaluate the proposed model on a dataset that includes
different cultural backgrounds (Vietnamese, Indian, and Swedish).
The dataset is challenging as it is created by collecting cough
sounds from different types of mobile phone.
q A variant of the proposed model is used to attend a competition,
AICovidVN 115M, and won the first prize and ranked first in the
leaderboard with respect to Area Under Curve (AUC) score. The
model can achieve an AUC score of 93% on a private test.
q AUC score measures how well the model can distinguish between
two classes (positive class and negative class).
q The following ROC curves are obtained by divided the data set into
different sampling rates (4KHz, 8KHz, and 48KHz). We can infer that
the performance degrades if the training data include low-quality
sounds (4KHz).
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Requires physical presence of patients.
Expensive and inconvenient.
Repeated testing may cause
health-related issues (e.g. nosebleeds).
Causes obsession, discomfort,
and hesitation.
Take long time to get the results.

OBJECTIVES
q Recent study of MIT tries to detect COVID-19 through cough
sounds.
However, the solution is sensitive to sound quality,
patient race and ethnicity [1]. Australia is a multiculturalism
country, a direct use of existing studies is intractable.
q Our goal is to establish a COVID-19 testing method that offers:
•

Inexpensive and convenient.

•

Does not require physical presence of patients.

•

Easy to use and comfortable.

•

Adaptive to patient race/ethnicity/culture.

•

Self-testing and immediate results.

DISCUSSION

METHOD
q We propose an AI-powered framework that can detect COVID-19
through cough sounds. Unlike previous studies, we use a visionbased multi-model deep learning method to tackle the problem,
i.e., cough sounds are converted into spectrograms which are fed
into multiple deep learning models.
q We divide the dataset into different subsets based on patients’
backgrounds and the quality of the audio. Each subset is served
by a suitable deep learning model. Each deep learning model
follows the PANN architecture [2] with justifications.

q The framework can be deployed in a server and acted as a selftesting service via a mobile application, or in public places via a
specialized handheld device (e.g. restaurant, hospital, airport, bus,
and train).
q Using better devices for recording cough sounds will improve the
performance.
q MIT study uses this testing method for group testing [1]. Specifically,
if 5 people in a group of 25 have position results, it means the
probability of the presence of COVID-19 in this group is high (99%).
q This proposed model can be deployed as a complementary method
besides traditional testing approaches, especially in an emergency.
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CONCLUSION
q Inspired by the MIT study, we propose an alternative COVID-19
testing method through cough sounds. The model converts sounds
into spectrograms and uses multiple audio-based deep learning
models for speedy detection of COVID-19.
q By employing the PANN architecture, the proposed model achieves
a high accuracy of more than 93% in a “low-quality” dataset that
includes different patients’ backgrounds and audio quality.
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q Unlike previous work, the proposed model is more suitable for
multiculturism countries like Australia. The method has a high
effective outcome on group testing.
q The method, however, is sensitive to training data. Therefore, it
requires a rigorous process of data collection.
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