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Abstract: The analytical process of Electrocardiogram (ECG) is an important area of study in health science while handling digital signs. The
reason is as a result of the rapid growth of medical activities going on in the world and the advancement in computing technology which plays a
great role to the recognition of abnormalities at different phases from bio-medical signals. The heart is usually examined by Electrocardiogram
device. Its productivity is in waveform as well as in a P-Q-R-S slope form. Q-R-S is an important characteristic of the waveform. This paper
seeks to study and demonstrate ECG indicators for arrhythmia using a digital processing application, MatLAB to showcase its non-linear signal
processing structure. The Q-R-S duration, RR interval and heart rate of clients are most vital parameters to consider during an ECG test.
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L. INTRODUCTION

A. The Heart

The human heart is made of the left and right portion.
The right portion has its porch and ventricle while the left
portion has its own porch and pericardium. A septum which
is like a wall divides the two portions of the heart.
According to [1], the humans heart in men and women
weighs about 280 to 340 and 230 to 280 grams respectively
This paper dwells on an abnormal heart disorder which can
be easily traced through a client’s blood pressure. These
ailments are usually detected [2] from electrocardiographic
(ECG) medical -signal.

B. Blood Pressure

This is a true reflection of the rate at which the heart
pumps the blood. A client’s heart beat determines blood
flow. Heart beat can be normal or abnormal. For abnormal,
the heartbeat can be too fast (during exercise) or too slow. In
a situation where one’s heartbeat is too fast and it is above
100 beats per minute (bpm) we refer to it as tachycardia
while bradycardia is for a heartbeat that is slow, below
60bpm, [16]. One method of measuring the changes of heart
rate is the examination of spontaneous heart rate variability
(HRV) from a  standard  24-hour  ambulatory
electrocardiographic Holter recording, [25,26].

C. Arrhythmia

It is an electrical heart disorder that can starts in
superior cavity or can originate in the hearts lower cavity
[20]. It is a heart condition in which one’s heartbeat is
unbalanced. Ones heartbeat can be fast, or slow. In most
humans with healthy heart from birth, as they progress in
life, the heart develops an abnormal electrical pathway that
causes arrhythmia. Its signs which includes the impression
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of fast heartbeat, dizziness and fainting is very essential.
Although, most categories of arrhythmia have no warning
sign [16], but when signs are existing they might consist of
palpitations or feeling a pause between heartbeats [23]. In
severe circumstances, lightheadedness, passing out, might
be the case.

D. Signal Processing

Signals are series of mathematical facts that differs by
means of a fundamental independent variable. It is suitable
in handling problems from various categories of fields.

E. Bio-signals

Bio-signals [3] are the biological facts from our
physiques that can be achieved through biomedical
instrument that will produce real-time results to the medical
practitioner. These biomedical instruments measure
parameters like blood pressure, heart rate, blood glucose
level, oxygen saturation level, and so on. All bio-signals are
used for analysis, check clients, therapy and health risk
assessment [4]. An examples of a medical instrument for
bio-signals is Electrocardiography (ECG).

F. Electrocardiographic (ECG)

Electrocardiographic (ECG) signals is getting hold of the
electrical actions of the heart. It is achieved by placing the
electrodes of the detecting means on a particular chest
position, and then effects are demonstrated graphically [3].
[5], ECG device is key to make a diagnosis and treatment of
numerous ailments associated to cardiac. [7], ECG consist
of the P wave, QRS complex, T and U waves. P wave is the
slimming down of the porches, while QRS complex is
connected to the slimming down of the ventricles. T wave is
produced by relaxation of the ventricles. These parameters
contain all the essential structures that define the actions in
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the heart. A classic ECG signal waveform of a standard
heart beat is shown below,
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Fig 1. A pictorial view of an ECG signal. [6]

G. Normal ECG Waveform The right and left superior cavities of the heart makes up the
According to [3], the ECG bio-signal waveform is in a P wave, the right and left bottom cavities makes the QRS
regular form with one cycle consisting of P wave, QRS complex wave, while T wave signifies a state of rest for the
complex wave, and T wave, as shown in Figure 1 above. heart cavities.
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Fig. 2 Electrical pattern across the hearts activity [3]

H. Abnormal ECG Pattern

Patterns of irregular electric activity are explicitly
demonstrated on the ECG machine. This means that a client
has an abnormal case. Heart ailments have diverse irregular
bio-signal patterns. Cardiac Arrhythmia is a famous heart
disease that causes inconsistent heartbeat and produces
irregular electrical impulses that can cause the heart to
discontinue pumping of blood [9].
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Fig 3. The Interpretation of the three traces of ECG beats [13]

II. RESEARCH BACKGROUND

Heart arrhythmia is a type of heart ailment in which
one’s heartbeat is instable. One’s heart frequency may be
too slow or fast, it may be firm or disordered (15]. Some can
be very harmful and cause unexpected cardiac death while
others may be troublesome but not deadly.

III. RELATED WORK

Arrhythmia have emotional impact on millions of
people. [16], In Europe and North America, as of 2014,
atrial fibrillation affected approximately 2% to 3% of the
inhabitants. [17], Atrial fibrillation and atrial flutter
occasioned 112,000 deaths in 2013, and 29,000 in 1990.
[18], unexpected cardiac death is the reason of almost half
of demises as a result of cardiovascular ailments and
roughly 15% of loss universally. [19], nearly 80% of
unexpected cardiac death is as a result of ventricular
arrhythmias.] Arrhythmias occurs at any age but mostly
amongst elderly people [19].

IV. CAUSES OF ARRTHYTHMIA

Arrhythmias takes place due to problem in the hearts
electrical structure. Its causes consist of:

A. [Irritable heart cells

This happens when the heart begins to breakdown
and begin to send out electrical pointers when ordinarily
they would not. These signs affect the regular signals
from the regular pacemaker within the heart which then
complicates the heart and makes it beat unevenly.

B. Blocked signals

The electrical signs that articulates the heart to beat
may get congested, which will suddenly result to the
slow beating of the heart.
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C. Abnormal pathways

There are times the electrical signals start at the right
place and time, but get interjected and are lead astray so
they don’t trail the right pathway through your heart and
cause an arrhythmia.

D. Medicines and stimulating substances

These are situations were medicine and other constituents
such as caffeine, nicotine and alcohol can cause an
arrhythmia

V. PARAMETERS

The parameters used for ECG analysis are QRS
durations, R-R interval and heart rate. They are explained
below [22];

A. QRS duration

This is gotten by allotting samples between the QRS
complex and the sampling frequency. This duration helps us
to ascertain whether the signal is irregular or normal. A QRS
duration of a normal ECG pointer ranges from 0.06 to 0.10
seconds.

B. R-R Interval
This is calculated by dividing the number of samples
between R-Peaks and sampling frequency.

C. Heart rate
This can be achieved by using the formulae shown in
Equation (1);
Heart rate=60 /RR interval in seconds ......... )
For a healthy creature, normal heart beat ranges between

70-80 beats per minute.
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Table 1. Summarized ECG test showing QRS duration, RR intervals and heart rates for arrhythmia. source: [5]

Signal RR Interval (seconds) Heart rate(beats/min) ORS duration(seconds) Condition
Normal 0.791 75.84 0.094 Standard
Signal A 0.877 68.41 0.093 Normal
Signal B 0911 65.83 0.088 Normal
Signal C 1.059 56.65 0.238 Abnormal
Signal D 0.80 75.00 0.080 Normal
Signal E 0.516 116.07 0.0197 Abnormal
Signal F 0.78 76.90 0.083 Normal
Signal G 045 133.33 0.162 Abnormal

VI. RESEARCH METHODOLOGY

Raw Data used for demonstration arrhythmia is gotten from
eleceng.dit.ie/dorran/matlab/ecg.txt. The text file online has
the reading and codes are read from the text file and
simulated to get the graph below using Matlab 2015a. The

electrical non-linear wave form is performed using 6
samples with 6000 readings. The graph showing the non-
linear structure of arrhythmia is shown in Figure 4 below;
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FIG 4: A non Linear structure for Arrhythmia using MatLAB 2015a

VII. CONCLUSION
This paper presents the effect ECG on arrhythmia, an

abnormal heart disease using digital signal processing. 6
different samples with 6000 readings was used. The
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parameters considered are the heart rates, QRS and RR
interval of the ECG machine. The resultant effect is a non —
Linear graph.
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