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Abstract: ECG signal is able to identify different kind of heart disease. One of the critical heart problem is the abnormal heart 

beat behavior during sleep. This problem is recognized as sleep apnea. In this work, a feature adaptive model is presented for 

Sleep apnea identification. To generate the effective signal features, the spectral subtraction and DWT methods are applied at 

earlier phase. After generating the low level features, the neural network is applied for signal recognition and disease class 

identification. The implementation results are obtained on real time sleep apnea dataset. The results show that the work model 

has provided the recognition rate over 80%. 
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I. INTRODUCTION 
 

Heart diseases are having the major ratio in all disease which can be monitor using ECG signal processing. To identify the 

abnormality over the ECG signal, feature based analysis is applied over the signal. One of such feature extraction method is 

QRS complex detection. This kind of processing includes the extraction of feature vector under quantitative measures. The 
feature level evaluation is applied on such ECG datasets to provide the disease identification and classification. QRS is 

having the certain significance in identification of different kind of abnormalities. The algorithmic model applied for QRS 

detection processed under of number of sub stages to filter the signal and feature extraction over the signal. The first level 

analysis is here defined to improve the signal feature. The signal filtration is here applied to explore the features so that 

more effective recognition and classification will be performed. The processing model for the ECG signal processing is 

shown in figure 1. 

 

 

 

 

 

 

 

 

 

 

Figure 1: Standard Model for ECG Processing 
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The signal level analysis and abnormality detection is one of the major concern and requirement. But as the signal is 

extracted, it can have some impurities because of device level problems. Because of this there is the requirement of improve 

the signal so that more effective signal extraction will be done. This noise level impurities reduction is required to identify 

the quantized ECG signal. After improving the signal, the next work is to apply the high level signal operations so that the 

signal features will be obtained. These operations includes the low pass filtration, squared signal form, thresholding etc. 

After this stage, the required signal features are explored and non required features get hide. After this stage, the final stage 

is to apply the low level classification operation to identify the abnormality over the ECG signal. The ECG signal is able 

identify most of the disease problems. One of such critical problem is sleep apnea. Sleep apnea actually represents the 

disease or the abnormal signal occurrence during the sleep. 

A) Sleep Apnea 

Sleep Apnea is the common disease instances identified as the pauses in the breath during the sleep. This breath pause is 

called an apnea which is analyzed in terms of frequency and duration. The lesser breathing during sleep is a kind of disease 

called hypopnea. It is classified in two main types called Obstructive Sleep Apnea and Central Sleep Apnea. The first type 

of apnea occurs in middle age adults because of collapse of upper respiratory airway and second occurs because of absent 

of inhibited respiratory drive. There are number of existing method for identification of sleep apnea identification under 

statistical measures so that the feature level analysis and the flow analysis can be derived. The parameter driven estimation 

is applied to identify the various abnormality levels. 

In this work, a feature analytical model is presented underweight driven neural network approach. The presented model 

used the spectral subtraction and DWT decomposition at the earlier stage to obtain the low level signal features. In second 

stage, the signal features are obtained from the signal. In final stage neural network is applied for signal classification. In 

this section, the basic model of ECG signal processing is applied. In this stage the constraints for sleep apnea are described. 

In section II, the work defined by the earlier researcher is discussed. In section III, the proposed work model is presented. In 

section IV, the results obtained from the work are presented. In section V, the conclusion obtained from work is presented.  

II. RELATED WORK 

 

There are number of critical heart disease which are required to identify using ECG signal processing. Some of the work 

defined by different researchers on ECG processing is described in this section. Author[1]  provided a SVM integrated 

model ECG signal processing. Author defined the disease identification during sleep based on the signal feature analysis. 

Author obtained the recognition rate over 95% under the defined method. Author[2] also provided an effective solution to 

identify the sleep apnea disease over the ECG signal set. Author defined the work in two main sub stages. In first sub stage, 

the signal level impurities are reduced and the phase driven analysis is applied with architectural are facts of the signal. In 

this stage, the apnea cases are identified to remove the signal errors. Nandakumar Selvaraj[3] provided a work on apnea 

detection under respiratory signal processing with healthy signal control method.  

Author analyzed the relative productivity under high recognition rate to identify the integrated abnormal cases so that the 

signal improvement will be done. The work defined on this improved signal provided more accurate recognition and 

disease identification. Another work on sleep apean under layer architecture is presented by Author[4]. Author provided the 

spectral method implementation to generate the signal improvement in terms of signal peak identification. Author obtained 

the statistical measures to obtain the mean value, standard deviation and frequency analysis to perform the recognition. 

Author[5] provided feature driven analysis applied over the signal under component driven non linear signal analysis. 

Author defined the work under different classifiers such as KNN, naïve bays and SVM approaches. These approaches 

provided the signal level validation along with random sampling to derive the signal level solution.  

Another work is provided by Author[6] under RR interval analysis and its training on SVM modeling to generate the 

feature vector. This model is applied for apnea disorder identification with characterizing map under feature derived 

situation analysis so that the various associated problems and situations are identified. Author provided the linear kernel 
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based method for interval drive analysis provided for feature generation and monitoring. Author obtained the accuracy over 

95%. Author[7] provided a neural network based model to identify the ECG signal to identify the disease probability. 

Author provided the abnormality identification over the signal based on the weight adjustment method along with neural 

classifier. Author applied the classifier to identify the relative disease prediction. Author[8] provided the work for 

identification of heart disease using remote monitoring. Author integrated the hardware and software terms so that the 

disease diagnosis and signal classification is obtained. Author extracted the signal feature to obtain the decision under the 

monitoring statistical observation. Author provided the decision driven monitoring for knowledge. Author[9] provided the 

QRS detection so that the signal extraction so that the complexities over the signal will be reduced. Author defined the 

algorithmic modeling with procedural estimation so that the slope vector algorithm will be defined with associated 

criticalities analysis. Author improved the noisy signal for signal classification. Another QRS based method under 

complexities analysis is provided by author[10]. Author defined the morphological operator based ventricular disease 

identification under accurate decision and processing. Author provided the disease signal analysis and amplitude level 

modelling with signal complexes generation. Author achieved the accuracy rate of 98%. Author[11] provided a mobile 

integrated environment for disease identification and relative diagnosis provider. Author defined the signal extraction and 

the raw signal capturing model for signal processing for mobile device. Author defined the Bluetooth driven processing for 

communication improvement for the signal.  

III. RESEARCH METHODOLOGY 

In this present work, an improved feature based method is presented for sleep apnea detection from ECG signal processing. 

The presented model is based on the feature adaptive analysis applied to generate the signal features. The work is 

considered to be applied on the noisy signal. This work is defined to improve the signal improvement and later on signal 

segmentation is applied to extract the signal features. The phase driven analysis is applied over the signal to generate the 

adaptive signal features. In this stage, the low level signal analysis is provided. The signal improvement is here done using 

spectral subtraction method. This stage also captured the effective signal features based on frequency level analysis. In this 

work a three stage model is presnted to provide the sleep apnea detection. The higher level work model of this work is 

shown in figure 2. 

 

 
 

Figure 2:  Presented Model 

 

The figure 2 is here defined as the work model with broader signal analysis. Author provided the signal level 

decomposition is provided for signal feature extraction under low level signal analysis. This decomposed signal is then 

verified to provide the signal feature generation based on which the signal classification can be applied. The weighted 

neural network model is here applied for real time disease identification. The algorithmic model defined for this work is 

given in figure 3. 
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Figure 3: Work Model 

 

Here figure 3 is showing the detail work model signal feature extraction and its classification for sleep apnea identification. 

The main consideration of this work is to generate the signal features. This analysis is provided under the band pass 

filtration and signal level decomposition to obtain the low level signal features. After generating the low level features, the 

squared signal transformation is done. Finally the thresholding is applied to generate the signal peaks and obtained the peak 

interval over the signal. These all collectively formed the featured dataset. After generating the featured dataset, the neural 

network classifier is applied for disease identification. The work is applied on real time signal set. The results shows that 

the work model has provided the effective results.  

 

IV. RESULTS 

 

The presented work is defined to identify the sleep apnea disease over the real time ECG signal dataset. This dataset is 

collected as the real time secondary dataset from external web source. The dataset is collected from physionet and a wider 

dataset of 30 signals is taken for the classification. The dataset with trained and known signal is mapped with a sample set 
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of 20 signals. The sample set signal classes are unknown. The recognition rate obtained for the signal classification is 

shown in figure 4. 

 

Figure 4 : Recognition Rate Analysis 

 

Here figure 4 is showing the recognition rate obtained from the work for known signal analysis. The feature adpative neural 

network is applied for the classifciation of 20 signal set. The resutls shows that the presnted work model has provided the 

recognition rate of 85%.  

V.  Conclusion 

 
In this work, a feature adaptive neural network model is presented for sleep apnea identification. The work is applied on 

noisy signal for improving the signal features. To improve the signal spectral subtraction method is applied. Later on signal 

decomposition is provided to generate the low level signal features. In final stage, the neural based distance analysis 

method is applied for sleep apnea identification. 
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