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Abstract

Objective: To establish an acoustic classifier of airway clearance related behaviors and to provide a monitoring
tool for cough training in pulmonary rehabilitation.

Method: Eleven healthy males and fifteen females were seated in flat,45-degree and 90-degree positions, re-
spectively. Cough and throat clearing behaviors were performed 10 times each according to the random visual
instruction, and the sound was recorded at the same time. For each sound segment, acoustic features of time-
domain, frequency-domain and information-domain were analyzed, then extracted the feature vectors of sound
for machine learning. The models contain linear discriminant analysis, classification regression decision tree,
random forest and linear classifier type support vector machine.

Result: The comparison between the models showed that the classifiers established by random forest method
had higher accuracy (0.9162) and the Kappa value (0.8323). Whether or not the influences of postural factors
are included, the verification results showed that random forest model had the highest accuracy, the Kappa val-
ue, sensitivity and specificity for classification.

Conclusion: There are acoustic differences between cough and throat clearing, and the differences can be clas-
sified by machine learning model. Our study provides a promising strategy for developing airway clearance be-
havior related classifier based on acoustic information.
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