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The determination of the sleep state of an infant is used in the diagnosis of clinically important events such as sleep apnea, bradycardia, oxygen saturation, sleep architecture and respiratory disturbances.  In addition, sleep scoring may aid in the prevention of life-threatening events.  Conventional practices for determining sleep state are based on neurophysiologic and behavioral practices, utilizing many measurements and, typically, visual oversight.  Such measurements for scoring sleep state rely on polysomnography (PSG), which is the simultaneous recording of multiple physiological variables.  Physiologic signals in PSG include Electroencephalogram (EEG), Electromyogram (EMG), Electrooculogram (EOG), two or three lead chest Electrocardiogram (ECG), and other measurements.  Since polysomnography is an invasive procedure that is not well tolerated by infants, this study will instead investigate automated sleep state scoring obtained from less invasive measurements that are recorded by a home monitor.  These less invasive techniques include activity measurements by a motion sensor and respiratory measurements by the process of inductive plethysmography; a procedure in which sensors are utilized to measure changes in cross-sectional area of the rib cage and abdominal compartments during a respiratory cycle.  Such sleep states that are determined include quiet sleep, rapid eye movement sleep (REM), and awake. This study is based on the Collaborative Home Infant Monitoring Evaluation (CHIME) dataset which contains a hospital-based PSG.  The purpose of this study is to determine the sleep state of the infant by using only a limited set of signals through home monitoring and have that sleep state match the sleep state determined by the full hospital-based PSG.  The signals extracted from the home recordings consist of the accelerometer signal (ACC), tidal volume signal (VT), and breath duration marker.  From these signals, a set of features including mean, standard deviation, and maximum of absolute value are extracted.  Extracted features are classified by Support Vector Machines.  The results should demonstrate that the automated approach is capable of scoring the sleep states with much accuracy. 
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