A RELIABLE ALGORITHM BASED ON COMBINATION OF EMG, ECG AND EEG SIGNALS FOR SLEEP APNEA DETECTION

ABSTRACT
The sleep disorder not only has an influence on the sleep quality of these patients and causes serious fatigue but also can endanger these people’s lives. Sleep Apnea Syndrome is one of the most common and dangerous causes of sleep disorder. When OSA occurs during sleep, it may cause suspensions in the patient’s breathing. Since human body rhythms have a chaotic and non-linear behavior, the nonlinear analysis of body parameters provides the researchers with valuable information about body behavior during the disease and its comparison with the normal state for a more accurate examination of the diseases. The purpose of this is to diagnose apnea events using linear and nonlinear analyses and combining the EMG, ECG and EEG signals in patients with Obstructive Sleep Apnea (OSA).








EXISTING SYSTEM
The existing system proposes an intelligent sleep apnea detection system. The system utilizes a band-pass filter to filter out components with extreme low and high frequencies from the electroencephalogram. It only conserves sleep-related bands from 0.5 to 32Hz. Moreover, it extracts frequency elements from Hilbert spectrum by Hilbert-Huang transformation. The system computes four Hilbert spectrum frequency intensities of the alpha, beta, theta, and delta signal from the transformed spectrum. The system then detects duration of obstructive sleep apnea from the frequency variation. The system contains two modules: EEG feature extractor and sleep apnea detector.

DISADVANTAGES:
· There are someopen problems with HHT, like End effects, Spline problems etc.
· Overall efficiency low.







PROPOSED SYSTEM
	In this system, EMG, ECG and EEG signals with specific frequency content are decomposed into signals of different frequency bands using discrete wavelet transform and each of these new signals covers a specific bandwidth of the original signal's frequency content. As a result of this transform (with different signals with different frequency bandwidth), the effect of different frequency contents caused by sleep apnea disorder is studied. The research data are obtained by the Physionet database including 25 subjects (21 males and 4 females). After performing the pre-processing phase to remove the noise related to EMG, ECG, EEG and artifact signals based on the corresponding algorithms, the healthy and apnea sleep ranges are separated from one another. Linear and nonlinear analyses in MATLAB environment are performed on signals and conditions which are evaluated in healthy sleep and during sleep apnea at different stages of sleep in patients with OSA by multilayer perceptron classifier. 
ADVANTAGES
· Wavelets have the great advantage of being able to separate the fine details in a signal.
· It is a new, simple, and low-cost method based on an intelligent algorithm








SYSTEM REQUIREMENT:

HARDWARE REQUIREMENTS:
 
Processor			:	Intel Core i3 Processor
Speed				:   	2.5 GHz
RAM				:   	2GB (min)
Hard Disk			:	500MB
Key Board			:   	Standard Windows Keyboard
Mouse			:    	Two or Three Button Mouse
Monitor			:    	LCD

SOFTWARE CONFIGURATION:
 
Operating System		:	Windows 7 / 10
Environment		:	MATLAB
Matlab			:	Version 18a
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