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Feature Extraction of ECG signal using Meyer
Wavelet Transform
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Abstract: Humans suffered with heart related issues in this
century due to the poor and improper regular routines which
causes a major damage to their entire life. This paper deals with
cardiovascular arrhythmias prevention and control by the usage
of Electrocardiogram. Cloud storage is utilized for storing the
voluminous data of Electrocardiogram details of patients. The
collected raw data is pre-processed using the Meyer wavelet
transform. It is a kind of a continuous wavelet, which is applied
in several cases especially in adaptive filters multi-fault
classification. The features extracted are amplitude, age, sex,RR
speed and Medicine.These are considered as the information of
each data packets that are stored in cloud and later it is
transmitted to healthcare centres and physicians for diagnosis
and appropriate treatment.

Keywords:Electrocardiogram (ECG),cardiovasculardiseases
(CVD); Meyer wavelet transform (MVT)

I. INTRODUCTION

In the fast-moving world all are in a hurry to move here and
there to achieve their dreams comes to true. No limits to
reach their goals, sky is the limit also exceeds nowadays
beyond the sky is also possible.More work pressure and thirst
to the unfulfilled desires gives the stress to the humans. Due
to this anxiety level increased and discomfort opens the path
of cardiac arrest in elderly people. A strictly week routine of
attitude towards meal intake and meals at the same time
(breakfast at 7am, lunch at 12 noon, and dinner at
7pm)followed to have that entirely differs from our
grandparents. So, our body was habituated to expect food,
this kind of control lend a hand to preserve waistlines slim. In
the modern day, allof us lost their well-organized approach to
meals and skip the 3-square-meal-a-day rule. Skipping or
delaying morning food, junk routines like fried crispy
followed by chilled beverages or numerous cups of coffee a
day are perceptions that we deviate from our grandparents,
this affects our bodyhealth.Grandparents had a authoritarian
schedule to what they ate on which day of the week. Now the
family ate a baked dinner on Sunday, pursed leftover cold
meat on the following day, this is our custom and it leads to
unhealthy eating habit. Modern day microwave cooking and
ready to eat meals replaces our traditional cooking.

As per world Health Organization (WHO)
Cardiovascular diseases (CVDs) every time seize the life of
17.9 million people, universal death rate reached to 31%.—
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which is the mark of beginning to sensitivity in heart attacks
and strokes —are usage of tobacco, Damaging diet & polluted
environment, corporal inactivity and the consumption of
liquor eliciting these diseases[1]. These successively show
up in individuals as raised pressure level,
elevated glucose and overweight and blubber,
risks damaging to sensible heart health.

Stress and tension, diet, smoking, drinking, obesity,
no physical activity, some prescription medications,
uncontrolled diabetics latest life style like all others are the
road map to Sudden Cardiac Arrest (SCA) and it happens
without any caution. Some people experience irregular heart
beat which may be too slow, or too fast is called as
Arrhythmias or cardiac dysrhythmia. In the information era
everything is reachable and accessible through internet and
mobile.

ECG Waveform

Electrocardiogram (ECG) is foremost test to predict a cardiac
arrhythmia.ECG stands for electrocardiogram: electro =
electrical; cardio = heart; gram = recording.[2][4] .The
electrocardiogram (ECG) shows the graph of the
bio-potential activity of the heart over a time constraint
which is recorded by the electrodes connected to the body
either using three leads or twelve leads attached to the surface
of the skin. [2].

Figure 1 Normal ECG pattern [3]

A normal ECG pattern having the parts as P, QRS

Curve and also a T wave as shown in the above Figure 1.
Human heart’s stimulating activity of depolarization and
repolarization of the atrial and ventricular chambers of the
heart is recorded as an ECG.Depolarization is the sudden
arrival of cations when the membrane becomes leaky, and
repolarization is the recovery phase of the ion concentrations
returning to normal. A particular ECG cycle symbolizes the
successive atrial
depolarisation/repolarisation
and ventricular
depolarisation/repolarisation
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accompanied with each heartbeat and those will be written
off as peaks and troughs features of waveform [3] [4].

Amplitude(mV)
P WAVE R Q WAVE T WAVE
WAVE
0.25mV 1.60m 25% of R 0.1to 0.5mV
V wave
PR QT ST interval QRS Interval
INTERVAL | Interval
0.12sto 0.35sto | 0.05s to 0.06-0.12
0.20s 0.44s 0.15s (0.09s)
Duration (Seconds)

Table 1 Normal ECG Waveform Parameters (Amplitude (mV)) and
duration (seconds)

Arrhythmia Types

Cardiac Arrhythmia classified into so many categories. And
it will be classified from the beat style of ECG signal. For a
normal healthy person 60 beats per minute (Bpm) is the
standard reading while resting. A person having too fast beat
ranging from 120 to 250 had an arrhythmia called as
Tachycardia. The sub type of tachycardia are Atrial or
Supraventricular, Sinus, VentricularCardia. If the beat style
istoo slowthen it is called as Bradycardia and it has less than
60 Bpm.Irregular beat style having two sub divisions called
Flutter & Fibrillation in which the extreme end is 600 Bpm
and above sometimes causes Sudden Cardiac
Arrest(SCA).Following table shows ECG beat style
arrhythmia classification

Il. REVIEW OF LITERATURE

Sadig and Nidhal H. Shukr et al. presented a ID3
classification algorithm to categories the arrhythmias. They
applied discrete wavelet transform technique for noise
filtering and included Interactive Dichotomizer 3 (ID3)
algorithm to select the three features [4].

Acharya, U. Rajendra et al., stated that aged peoples grow
weaker and get suffered with cardiac arrhythmias compared
to younger ones. Elderly population having the life
threatened arrhythmias like atrial fibrillation (A-Fib), atrial
flutter (AFL), and ventricular fibrillation (\V-Fib) due to the
abnormal heartbeat [5].

Chen et al. presented a novel move towards
electrocardiogram in which projected and dynamic features
combined. Projected features are derived from a random
projection matrix, during  which every column is
normalized, and every row is reworked by discrete cosine
transform (DCT).In the second part they focused on three
weighted RR intervals which named as previous RR, post
RR, and local RR intervals and declared as dynamic features.
This minimizes the energy by compressed sensing as
opposed to Nyquist sampling without rebuild to cluster
heartbeats [7].

Ibrahim and Mohamed Ismail Owi et al., present a robust
implementation algorithm to discriminate between normal
sinus rhythm and given focus to three types of arrhythmia
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namely atrial fibrillation (AF), ventricular fibrillation (VF),
and supra ventricular tachycardia (SVT) which were
accumulated from physio net database. This is attained by
capturing the main features that contain both rate of
recurrence and locality of the signal through discrete wavelet
transform, pursued by principal component analysis on each
decomposed point. Features were reduced through statistical
analysis as an input to support vector machine with
optimized parameters [8]

Serkan , Turker and Moncef et al. projected a fast and
precise patient-specific adaptive execution of I-D
conventional neural network to detect ventricular ectopic
beats and supraventricular ectopic beats in which
computational efficiency achieved.Datasets retrieved using
MITBIH database.Future work will be focused on hardware
implementation [9].

I1l. METHODOLOGY

Wavelet:
Wavelet is a wave like oscillation with amplitude that begins
at zero. It is specially designed to assess signal processing.
Wavelet is analogous to Fourier transform and splits a signal
into its vital parts for analysis. Fourier transform decompose
the series of sine waves of different frequencies whereas
wavelet transform divides the signal into scaled and shifted
forms of mother wavelet which is called as ‘wavelet’.
Dilation process is admitted to the mother wavelet to
compute the wavelet coefficients [16].
Features of wavelet:
>
avelets analyses data fully
>
athematical tool used to extract data from Audio
signals and images

pplied in digital signal processing

omplementary wavelets decompose data without
overlapping & used in compression/decompression
» Examines non-steady signals like ECG
» Signal decomposed to multi-resolution units

3.1 Existing Methodology
A. Continuous Wavelet Transform (CWT)

Continuous wavelets are wused for both wavelet
decomposition and composition transforms.Both time and
frequency analysis performed using Continuous Wavelet
transform and separates continuous function into
wavelets. CWT was developed to conquer the resolution
difficulty in STFT. CWT is shown by Eq. (1).

Wi@t) =z T f® o * (5) &t M

The most significant function of the mother wavelet is to
provide a base function to produce the daughter wavelets [10].
To recover signal, the first inverse continuous wavelet
transform can be exploited and is represented by Eq. (2)

£ =217, Ws (ab) ¢ (52) Sab ®)
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Table 2: Classification on arrhythmia by ECG beat style
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3.4 ECG Signal Pre-processing

Filtering ECG signal is the initial process of signal
pre-processing. This is due to the reason that ECT signals are
polluted with high frequency noise. Those unwanted noises
are eradicated by applying band pass filter to remove the
artifacts created by motion and baseline wander.

3.5 Features Extraction using Meyer Wavelet Transform

Meyer wavelet transform (MVT) is applied to solve the issue
of non-stationary feature of ECG signals. The Meyer wavelet
is an orthogonal wavelet introduced by Yves Meyer [12]. It is
a kind of continuous wavelet and mainly used in multi-fault
classification, fractal random fields and adaptive filters. This
MVT is substantially differentiable with unlimited provision
and well-defined in domain of frequency domain in terms as

T|w

ésiﬂ{;—:’}*(:: —'J.)]e 2

:'f:!—:c: wl <=

W(W): L T , 3w ) % i _1__-: . E!_"'
n'ﬁms{:}{.t.-: _L))g' if 7 < lwl < a
0 otherwise
0 if x =<0,
pla) =4x ifl=x=1
1 ifx=1

The reason to uses MVT wavelet is that it has additional
beneficial features compared to the standard DWT and FFT
wavelet transforms. Because it could automatically adjust to
the different ECG signal features, by adapting large size
window to look for long lived low frequency signals aspects
and it uses small window to analyse the short time high
frequency components.

IV. RESULTS AND DISCUSSION

This wavelet transform is used in ECG for decomposing the
signal into various frequency scales where the characteristics
waveforms are signified by Zero Crossings. The R peak is
precisely discovered using MVT. In general ECG signal
comprised of many data but for efficient energy consumption
in mobile computing-based offloading the essential features
are extracted using MVT with the aid of spectral analysis.
These features alone characterize the behaviour of the ECG
signals. And these information’s are composed as data
packets, to transfer in mobile adhoc network to the base
station (Experts Location).
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Figure 4: Meyer Wavelet Transform mother wavelet and its
scaling function for feature extraction

ECG signals feed into MATLAB tool and features
extracted.Further features send as data packets to cloud for
further work. Below graph shows the Feature extraction
output.

F1

15
F2

Figure 5: Feature Extracted graph

V. CONCLUSION

ECG is used by physicians to forecast and examine
innumerable cardio vascular arrhythmias.Among several
mobile applications this paper focus on the mobile healthcare
applications to monitor the patient’s ECG signals and if there
are any abnormalities then its information is passed as the
data packets over mobile network to the healthcare centers
and physicians for diagnosis and appropriate treatment has to
be taken at right time. This mobile cloud offloading greatly
helps to extract ECG signal of a patient by pre-processing
and significant feature like Amplitude, RR, Speed, Age, Sex
and Medicine are extracted using Meyer Wavelet transform.
Then transmitted as data packets over the mobile network
and stored in cloud for future work which concentrated more
on energy efficiency.
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