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Objective: To detect the sleep-disordered breathing such as obstructive sleep apnea 

(OSA) and snoring without wearable sensors. 

Methods: Ultra-Wide Band (UWB) technology was offered from the Industrial 

Technology Research Institute (ITRI) in Taiwan. UWB can detect slight movement 

without any contact. Besides, the electromagnetic wave is very slight, and the power 

is extremely lower than that of the cellphone. Therefore, the detection process will not 

cause any effects on human. A UWB device is inserted into a foam mattress in order 

to detect the subject's of chest and abdominal movements. If the movements become 

faint or develop slight vibrations, indicating OSA or snoring events, UWB signal 

waves can be detected and recognized. 

Results: Figure 1 and 2 show the patterns of a subject’s breathing signals in the 

LABVIEW system. Figure 1 shows the low frequency signals of breathing 

(0.1Hz-0.8Hz), and the sin wave (normal breathing signals) become smoother 

(abnormal breathing signal), namely an OSA event. Figure 2 shows the high 

frequency signals of breathing (10Hz-30Hz), which the amplitude becomes larger 

when the subject is snoring.  

  

 Figure 1.OSA event                  Figure 2. Snoring event 

Conclusion: According to the UWB low and high frequency signal waves, we can 

simply define an algorithm to automatically detect OSA and snoring events.  

Discussion: We had compared the data with in-lab polysomnography (PSG) that the 

sensitivity of the algorithm is 49.3% [Wang, et al. 2014]. In future work, more 

comparative experiments will be implemented for verifying the accuracy. 
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