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•  Obstructive Sleep Apnea (OSA) syndrome and Delayed Sleep Phase 
Disorder (DSPD) are common disorders and are major health concerns due 
to comorbidities with a number of cardiovascular diseases such as 
hypertension and cardiac dysrhythmia 

•  Predictors of sleep abnormalities include overnight level of respiratory sinus 
arrhythmia, sleep onset latency, and sleep efficiency 

•  Design an extensible system that can classify on-the-fly the state of the user, 
and extract real time sleep analytics for assessing sleep quality 

•  Provide objective and quantitative measures to assist healthcare providers in 
tracking the progress of their patients in terms of measured physiological 
parameters  

 

•  The data acquisition portion is a group of sensors 
worn at the wrist of the user and interfaced with a 
wireless node, Shimmer, running on the TinyOS 
platform.  

•  Three sensors are used to measure the skin 
resistance of the user, heart rate, and blood 
oxygen saturation level, as well as movements 
during a night of sleep 

•  Dr. Dario Pompili for his support throughout the R&D 
of our capstone design 

•  Guidance from PhD student Eun Kyung Lee  
•  Myra Elam and Steve Carey for technical assistance 

with Nonin and OEM III 

•  Postponement in data collection due to delay in obtainment of sensors 
•  Change in format of data collected from the OEM III that resulted after 

integration of sensors 
•  Avoiding irreversible damage to the sensors during the soldering process 
•  Classification of health based on data  analysis 
•  Adding extra power source to ensure continuous collection of data throughout 

a full-night sleep 

•  Fourier Analysis to decompose skin resistance into tonic and phasic components and assess Respiratory 
Sinus Arrhythmia (RSA) from heart-rate variability 

•  Machine learning to train a computer for on-the-fly pattern recognition and classification of the arousal 
state of the user 

•  Sleep quality report consisting of sleep onset latency, sleep efficiency, and average overnight respiratory 
sinus arrhythmia 
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Figures for RSA data Analysis  

1.  Signal transmitted signal peaks (which correspond to 
R-peaks in ECG)  

2.  The subsequent Power Spectral Density estimate for 
the range of RSA (.04-.4 Hz) 
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1.  Spectral components of skin resistance, showing a 
tonic region below 0.1Hz and a phasic region above 
0.1Hz, suitable for discriminating between arousal 
states of a subject 


