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Asthma is a chronic lung disease, occurring in about 10% of children and 8% of adults [1]. It inflames and 
tightens the airways, and causes wheezing, coughing, breathlessness, and chest tightness. Without proper 
management, asthma can result in frequent emergency department (ED) visits, hospitalizations, and premature 
deaths. In 2010, almost 1.8 million patients visited an ED for asthma-related care and 439,000 people were 
hospitalized in the United States [2]. The high number of ED visits and hospitalizations underscores that asthma 
management remains a problem. 

A technology that could help asthma patients and families detect early signs of an 
impending asthma attack and thus control it could have a far-reaching impact. To this 
end, we have developed and tested a novel algorithm to identify wheezing in lung 
sounds. When combined with a mobile stethoscope, a stethoscope connected to a 
smartphone (see Fig. 1), to record lung sounds, this algorithm has the potential to offer a 
low-cost, easy-to-use mobile technology for home-based self-management of asthma and 
thereby minimizing the current rates of ED visits and hospitalizations. 

Wheezing is described as a musical sound because of 
its unique auditory characteristics. Wheezing has one 
or more high-pitched sinusoidal components, with 
duration greater than 100 ms [3]. Taking advantage of 
the unique temporal and spectral pattern of wheezing, 
we have developed a signal processing algorithm to 
identify wheezing with high accuracy. The algorithm 
extracts three features from each breath cycle using 
short-time Fourier transform (STFT). Adaptive 
thresholding is applied to detect dominant sounds. 
Based on the signal length and the intensity of all 
connected signals in the spectrogram, we select one dominant sound and extract 
the mean intensity, signal duration, and mean of the peak frequency (Fig. 2). We 
modified the segmentation method of Taplidou et al. [4] to segment the dominant 
sound. Using three features, we apply support vector machine to identify 
wheezing. The data used in this study comprised of 27 breath cycles with 
wheezing and 94 normal or other abnormal breath cycles without any sign of 
wheezing. Using the leave-one-out cross-validation approach, we obtained 85.2% 
sensitivity and 95.7% specificity (Fig. 3). 

Our results, limited data set notwithstanding, show the potential of our solution in 
identifying wheezing from all other lung sounds with high accuracy. Our solution 
could help non-experts detect and control asthmatic episodes before symptoms 
deteriorate considerably. Our future efforts will include algorithmic enhancements and training and testing of the 
improved algorithm on a much larger set of lung sound recordings with definitive clinical diagnoses. 
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Figure 1. The stethoscope 
accessory with the 
recording application. 
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Figure 2. (left) Spectrogram of wheezing (right) Spectrogram with 
adaptive thresholding. 
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Figure 3. The classification 
performed by the current signal 
processing algorithm. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


