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Develop a classification algorithm capable of classifying different types of respiratory
sounds

Respiratory diseases are currently among the most common causes of mortality and
disability in the world. In particular, about 65 million people suffer from chronic
obstructive pulmonary disease (COPD) and 3 million dies from it each year, making it the
third leading cause of death worldwide. Thus, prevention and early diagnosis of
respiratory diseases are essential in improving the quality of care.

Respiratory sounds are important indicators of respiratory health and respiratory disorders.
The sound emitted when a person breathes is directly related to air movement, changes in
lung tissue, and position of lung secretions. A wheezing, for example, is a common sign
that a patient has an obstructive airway disease such as asthma or chronic obstructive
pulmonary disease. These sounds can be recorded using digital stethoscopes and other
recording techniques. Digital data opens the possibility of using machine learning to
automatically diagnose respiratory disorders such as asthma, pneumonia and bronchiolitis,
among others. In particular, automated classification of respiratory sounds has the
potential to detect abnormalities in the early stages of respiratory dysfunction and thus
improve clinical outcomes. When performed by advanced computational methods, an in-
depth analysis of these sounds may be of great support to the physician, which may result
in improved detection of respiratory diseases. In this context, machine learning techniques
have been shown to provide an invaluable computational tool for detecting disease-related
anomalies in the early stages of respiratory dysfunction.

We plan to develop a classification algorithm capable of classifying different types of
breathing sounds (e.g., normal, crackles, wheezes). The algorithm development will
include several different steps, including dataset preparation, manual feature extraction,
automated feature extraction, construction of neural networks, including convolutional
neural networks (CNN), and evaluation of the performance of various algorithms. We will
pay particular attention to CNNs, which show that in addition to being very effective in
image classification, they can also be used to classify soundtracks using particular CNN
architectures.

$10,000 per student to cover the costs of cloud infrastructure
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