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Development of an Automated Sleep Staging and
Monitoring System Using Single Channel EEG
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Sleep is an essential and crucial event in the lives of every human being. However
due to recent advancement in society it also brought in a new tide of disease in the
form of sleep disorders. Therefore, looking into sleep is one purpose of this study.
The research aims to develop an automated LabVIEW-based sleep stage
classification and monitoring system with a user friendly graphic user interface
(GUI) to help doctors save time in classifying sleep stages. Patients on the other
hand get a picture of their condition through viewing the interface and to help them
know how well they slept the night of the test. In addition, the research will be using
only a single parameter oriented recording technology in the form of single channel
EEG to do the sleep stage classification. Compared to the traditional
Polysomnograph it will reduce the discomfort experienced by the patients every
time they undergo sleep examination.

The research used power spectrum analysis, sample entropy and wavelet transform
as a preliminary step for sleep stage classification. These three parameters can show
indications for each respective sleep stage but are not very efficient to be used for
sleep stage classification individually. Moreover, SVM has good dependence on data
and it requires fewer parameters to tune compared to the conventional neural
networks. Thus, the data taken from these three analyses are used corporately as
instances to a support vector machine (SVM) classification algorithm to perform
sleep stage classification. For the system, the GUI platform can present single or
multiple hypnogram/s and several key sleep indices that can be beneficial to doctors




and patients in understanding certain sleep conditions. Based from the data taken
from Physiobank, the developed system was trained using randomly selected epochs
from the combined EEG database. Each EEG database are then tested individually
and showed an average accuracy of 83.27% for 8 sets of database. In addition,
individual results in classifying wake, light sleep, slow wave sleep and rapid eye
movement stages are 85.04%, 65.34%, 93.33%, and 92.41% respectively. In the
future, the project can still be tuned by refining the input instances to the
classification algorithm and having more test data to improve accuracy in
classifying sleep stage.




