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Subhankar Mukherjee!, Suparna Biswas?, Aveek Chattopadhyay,3
§ ISupreme Knowledge Foundation Group of Institutions, Hey Iy, fa
*Guru Nanak Institute of Technology, Kolkata, Indjz nd

3 Guru Nanak Institute of Technology, Kolkata, Tndial o
4Insti f Engineering and Management (IEM), UEM, Kolkata, India Sup
oS INTRODUCTION :
Detection of sleep apnea is a challenging area of health research. fElectrocardiOgram (ECG)
utilized for clinical findings related to sleep apnea. The elec-trocardlograrr}, or ECG i | be
that illustrates the electrical activity of the human heart. It 1s.shown In Figure 1. In thig we
(ECG) signals have been analyzed to detect the sleep apnea diseases.
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Fig.'1.-Signal-of ECG-[2]9
MATHEMATICAL TOOLS USED FOR SLEEP APNEA DETECTION :
In this analysis, CWT and DWT based statistical analysis has been used to detect the obstructi
and DWT is applied to extricate the time-frequency information. ECG waveform is inher

CWT and DWT is compatible to extract the information from a non-stationery or varying
signal x(t) can be expressed as, :

Xole:d) = =17, ()@ () dt —— (1

: 2 Proposed Method
In this proposed method, ECG signal of healthy person, sleep apnea patient were considers
passed through a SG FIR filter for de-noising and then denoisied signals have been no

10| [T
VSW ™ Normalized

v
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: ; Fig. 2. Proposed Method Flow Diagra
ywT based H'lutl:*i.llCﬂ' analysis are applied on pre- processed ECGizg:ais. The diagnosis procedure of sleep
o AL’PiC'Cd mn |"IL%. 2 ; 5p e of siee]
LTS AND DISCUSSION®
wl is used here for the dl_agn051§ of sleep apnea, CWT has
" | and sleep apnea patient. Fig. 3 and Fig. 4 are used t
rson, sleep apnea patient respectively. In Tab]
) are given of a normal healthy person

3
gpnc
been done on the captured signals (ECG) of healthy

0 depict the CWT result (de-noised ECG signal) of
¢ 1, mean values (from detail and approximation

pers!)!
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" Fig.3.-CWT-Of De-Noised-and ‘Normalized - Fig.-4..CWT-Of Dc-Noised-and Normalized-
Healthy ‘Person’s ' ECG o =  Sleep- Apnea-Patient” ECGY

TABLE 1. MEAN VALUES OF APPROXIMATION AND DETAIL COEFFICIENTS OF
IHEALTHY PERSON

Decompositiondevely Results of-mean-vahues-from¥ Mean values-al-detaily
(DWL)a approximation-coefficientsa coefficientsa
1= 0.050197= -3.40F-23=
.2 0.050197 -1.05C-08<
3= 0.050197 2.74E-08
=] 0.05022 -3.02E-06=
5 0.0502072 -7.36E-06=2
o 0.049592a 0.000615
T= 0.048940 0.000643
=] 0.046104=2 0.0028443
ot 0.042817 0.003287

ONCLUSION

this work, electrocardiogram signal has been analyzed to detect sleep apnea disease. CWT, D\YT biase‘:d statistical
rameter has been computed from ECG signals of sleep apnea patient and healthy person. In CWT, dxstzr.xct‘features
Ve been extracted for sleep apnea patient over normal healthy person. In DWT based standard deviations and
€4 value analysis, clear differences have been noticed for both the coefﬁmc?nts (app.ro;nmatl‘on, detail). Clear
Viations were detected for standard deviations and mean values (approximation coefficients) in both the cases.

hese results can be utilized for diagnosis of sleep apnea.
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