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ABSTRACT

A heart attack or myocardial infarction is a permanent damage to the heart muscles and is a global leading
cause of death. The symptoms vary from individual to individual occurrence is not always known to us. The
most common reason for critical delay in medical treatment is patient unawareness and lack of early warning. It
is possible to detect the onset of a heart attack and to inform the doctor or the person concerned. In our paper,
we introduce a system capable of detecting the heart beat rate using a sensor placed in a smart phone and
using a mobile stethoscope to record heart sound for detecting the occurrence of heart attack. So we can
determine this problem earlier to reduce the death rate of heart attack. Emergency calling system calls for
medical help at the moment of heart attack. The user does not need any specialized hardware is the main
advantage.

I. INTRODUCTION

Heart attack is also called as myocardial infarction that occurs when there is a reduced blood flow and oxygen
supply to the coronary artery for a period of time. This reduced flow of blood will leads to condition called
myocardial ischemia. It may occur at rest and can even occur in people without significant coronary artery
disease. The heart muscle requires enough supply of oxygen rich blood to nourish it. If you have coronary artery
disease those arteries become hardened and narrowed. Proteins, fats, cholesterol, calcium and inflammatory
cells formed inside the arteries to form plaques of different sizes. When plaque is hard the outer shell cracks
(plaque rupture) the platelets that are disc shaped particles in the blood that aid clotting come to the area, and
blood clotsform around the plaque. Therefore the heart muscle becomes starved for oxygen. After a short span
of time death of heart muscle cells happens, causing permanent damage. This is known as heart attack. The
amount of damage to the heart muscle depends on the size of the area supplied by the blocked arteries.

The main reason of death in the world is cardiovascular diseases (CVD) representing 30% of all global deaths.
According to world health organization (WHO) about 17.5 million people die of heart attacks or stroke each

year worldwide.

1.1 Warning Signs of Heart Attacks
The human death due to heart attack is increasing day by day. Due to today’s human lifestyle, irregular daily
routines and eating habits the heart attack problem became predominant. The symptoms of heart attack include:
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e  Chest discomfort, pressure, heaviness, or pain in the chest, arm or below the breast bone.

e lrregular or rapid heartbeats.

e Indigestion, fullness or may feel like heart burn (choking feeling).

e Discomfort radiating to the back jaw, throat, or arm.

e Anxiety, extreme weakness or shortness of breath.

Heart attack without any symptoms called as “silent” myocardial infarction can also occur in any one but it is
more common among people with diabetes.The National Heart, Lung and Blood Institute advice that“Everyone
should know the warning signs of heart attack and how to get emergency help”.1f you can know what is the
exactly pain, then you can reduce the accidents. Heart beat can be used to understand the state and condition of
heart. There are four types of heart sounds in our heart. Heart sounds are acoustic phenomena resulting from the
vibrations of the cardiac structures. Heart sounds have a transient character and are of short duration. The first
heart sound "LUB” from the apex of the heart and the second heart sound “DUB” from the left Sternly Adge are
audible. Cause of the “lub” sound is closure of mitral and tricuspid valve at the onset of ventricular systole and
the cause of “dub” is closure of aortic and pulmonary valve at the onset of ventricular systole. The third and
fourth heart sound is not audio able. In abnormal heart additional sounds called murmurs are heard between the
normal heart sounds. Murmurs are generally caused by improper opening of the valves or by regurgitation (it
results when the valves do not close completely and allow some backward flow of blood.). The basic functions
called vital signs measured from a person indicate their physical condition. The four vital signs are:

e Pulse rate

e Respiratory rate

e Blood pressure

e  Temperature

Rhythmic expansion and contraction of arteries corresponding to each beat of heart is generally known as pulse.
From the neck or wrist we can measure the pulse rate. The eminent sites for measuring the pulses are
neck[carotid artery], inside of the elbow[brachial artery], wrist[radial artery], ankle joint[posterior tibial artery],
and behind the knee[popliteal artery]. The problems of human body can be determined using pulse rate but
diagnosis of problems is not possible. The increased pulse rate shows the availability of abnormality in the body.
Anxiety, anger, motion, heart disorders, excitement, asthma etc can also leads to higher pulse rate. The number
of breathes per minute or more formally the number of movements indicative of inspiration and expiration per
unit time is referred to as respiratory rate. It can be measured by counting the number of times the chest rise for
a minute. Respiration rates may increase with fever, illness, and with other medical conditions. Another vital
sign is blood pressure. It is theforce of the blood pushing against the artery walls. One cannot take his or her on
blood pressure without an electronic blood pressure monitoring device. The normal blood pressure rate is 120
mm Hg during systole and 80 mm Hg during diastole. Blood volume, viscosity and pumping rate can affect the
blood pressure of a healthy person. Last vital sign is temperature. The normal body temperature of a person
varies depending on food and fluid consumption, gender, recent activity, time of day and stage of menstrual
cycle in women. The normal body temperature for a healthy adult can range from 36.5°C to 37.2° C. In the

recent years scientists has developed various devices, algorithms and programs to detect heart attacks of patients
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early. But most of them have used conventional method to produce their results and detect heart attack

accurately
Age Heart rate
(beats/min)
Newborn 100-160
0-5 months 90-150
6-12 80-140
months
3-5 years 80-120
6-10 years 70-110
11-14 years 60-105
14+ years 65-100

Here we are trying to detect heart attack pain by avoiding conventional methods as they are time consuming so
that the patient can have enough time to react. Also we are trying to detect heart attack using smart phone in our
paper. The normal heart sound “lub dub” and abnormal heart sound “murmur” will be saved in the database.
When the patient heart sound is recorded it will compare with the stored data in the database. If the patient’s
heart sound matched with the abnormal sound it detects that as a heart attack and immediately within 2- 3

seconds it calls to any concern person or medical emergency automatically.

I1. BACKGROUND STUDIES

The motivation of our work includes numerous work related with heart disease diagnosis using various data
mining techniques.Heon Gyu Lee et al proposed a novel technique to develop the multi-parametric feature with
linear and non linear characteristics of HRV[Heart Rate Variability. Nowadays smart phone can be used in
many areas of health care because of its processing capabilities,mobility and connectivity.Apple Computer,Inc.
is some mobile stethoscope application that record accurate low noise heart,lung and bowel sounds.Also using

microphone or electronic stethoscope a variety of audio signals including heart sounds can be recorded.

IH1. METHODOLOGY
In our paper,smart phone is used to detect heart attack.Here we introduce a smart phone stethoscope app that can
use in a phone as a stethoscope.The heart sound contain a mixture of high frequency and low frequency acoustic
signals with low amplitude,it is highly required for the stethoscope or the sensor used in the stethoscope to have
a high selective sensitivity. Auscultation defined as the interpretation of the heart sound.It is considered as the
most effective and it remains in the primary and only means of cardiac examination due to its minimal
equipment requirement.The two phases in auscultation consist of heart sound acquisition and heart sound
analysis.Heart sound acquisition includes obtaining the heart sounds by placing the index finger on the sensor
fixed below the camera of smart phone. Here it will record 3-10 heart sounds.The default normal heart
sound”lub dub” and abnormal heart sound will be saved in database.After 3-10 heart sound user needs to
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withdraw his finger from the sensor. The recorded heart sound will compared with the stored data, which will be
stored in database. When comparing if the recorded data could matched with normal sound then a message will
display “heartnormal”, else if recorded data matched with the abnormal sound then message will display “heart
is abnormal”. This process belongs to heart sound analysis phase. The normal heart rate of a human being lies
between 60-100 bpm. In case of abnormal condition the emergency calling system calls for medical help. The

smart phone has one medical emergency number (or a number of concerned person) stored in the speed dial

number. So when heart attack detects, it wirelessly sends signal to cell phone to call emergency number.
F F

Figure 1: Holding the index finger on the sensor
IV.RESULT
We develop an android app in the proposed approach. This method gives us how to detect the heart condition
using heart beat.Some heart related diseases can also be detected using this approach of recording heart sound.
Detecting not only heart attack but also could be detecting heart blockage, abnormal blood and valve circulation.

Result of heart sound recording is shown in the following figure.
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Figure 2: Recorded heart beat sound
This is a result of sound recording from heart beat. It could detect heart conditions now by heart sound. This
approach is accurate to detect heart attack as well as heart condition.

V. CONCLUSION

A numerous of heart attack detection techniques have been introduced so far, but they are very expensive and
time consuming. Today the mobile phone has become an integral part of human life, so it can be used as an
acceptable means to diagnose patients and thus encourage more patient co-operation. Here we have attempted to
take a step towards early diagnosis of heart attack by heart beat recording. Thus it helps in providing early heart
attack detection thereby the patient can get medical attention within the first few critical hours. The emergency
calling system calls for medical help at the moment of heart attack. The user does not need any specialized
hardware and he/she can take a measurement in any place under any circumstance is the main advantage of this

method. It fits comfortably in a pocket or purse and is always available for use.
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