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A Multi-Modal Biosignal-Based Sleep Analysis Framework for Insomnia Detection
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Abstract

Insomnia is the second most prevalent sleep disorder and the most difficult to diagnose. There are different sleep analysis approaches 
that can be used in insomnia detection that use various physiological signals. Hypnorgam, on the other hand, has great potential in 
sleep disorder detection and has never been used with other physiological signals for sleep analysis. In this study, we developed a 
novel framework that uses multimodal physiological signals, including EEG and hypnogram, to diagnose insomnia. Nonlinear time-
domain features extracted from EEG and sleep stage transition features from hypnogram are used standalone and in combination to 
observe the efficacy of those settings. We use various machine learning models and feature selection methods for this investigation. 
The results found in this study indicate that the hypnogram features are a great addition to the time-domain features in insomnia 
detection. The performance improvement in various models ranges from 2%-12% after adding hypnogram features. This finding 
ultimately shows that a hypnogram can be a great addition in sleep analysis when the pattern of disorder is very complex. 
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