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ABSTRACT

This report describes the application of the biomedical theory and
communication theory in the medical field. This project was proposed to help and
assist those with heart problem especially for those elderly people. Heart attack may
happen during the absence of their children from home which may result in death.
Therefore, an Abnormal Heart Beat Detector may help to avoid such accidents as the
device can detect mild attack. When the attack happens, it will automatically send an
alarm signal to their children or neighbours via wireless communication. The scope
of study for this project is narrowed down to the people with the abnormal heart beat
(arthythmia). Abnormal heartbeats occur when the heart has an irregular heart
rhythm, beats too fast (Tachycardia), or beats too slow (Bradycardia).There are three
important parts in this project. The first part is the sensor’s circuit where an infrared
light sensor is use and not harmful to human body. It must have the ability to sense
mild heart attack. The second part of the project is the circuit design. This circuit is
design using the PSpice and Multisim software for simulation. The main concerned
on this circuit is that the device must be small enough in order to make it easy to be
taken anywhere. The third part is the transmitter and the receiver circuit. These two
circuits must be able to send and receive the alarm signal by using the proper

modulation or method.

(© Universiti Teknikal Malaysia Melaka



vii

ABSTRAK

Laporan ini menggambarkan aplikasi teori bioperubatan dan teori komunikasi
dalam bidang perubatan. Projek ini telah dicadangkan untuk menyelesaikan masalah
yang kerap berlaku terutamanya kepada orang tua yang mempunyai masalah jantung.
Apabila serangan jantung berlaku dengan ketiadaan kanak-kanak di rumah mereka,
ia mungkin akan mengakibatkan kematian. Oleh itu, Abnormal Heart Beat Detector
yang dapat mengesan serangan sederhanasupaya mengelak daripada berlakunya
kematian. Apabila serangan berlaku ia akan menghantar isyarat kecemasan secara
automatik kepada anak—anak atau jiran-jiran mereka melalui komunikasi wayarles.
Skop kajian untuk projek ini tertumpu kepada orang tua yang mempunyai denyutan
jantung luar biasa (aritmia). Denyutan jantung luar biasa berlaku apabila hati
mempunyai satu rentak jantung yang luar biasa, denyut terlalu cepat (Takikardia),
atau denyut terlalu lambat (Bradikardia). Terdapat tiga bahagian penting dalam
projek ini. Bahagian pertama adalah litar sensor cahaya inframerah dimana ianya
tidak berbahaya untuk badan manusia. Ia mesti ada keupayaan untuk mengesan
sederhana serangan jantung yang sederhana. Bahagian projek kedua adalah
rekabentuk litar. Litar ini direka bentuk menggunakan perisian PSpice dan Multisim
untuk simulasi. Paling utama dalam litar ini adalah alat mesti kecil supaya mudah
diambil ke mana saja. Bahagian ketiga adalah litar pemancar dan penerima. Dua
buah litar ini mesti berupaya untuk menghantar dan menerima isyarat kecemasan

dengan menggunakan modulasi atau kaedah yang sesuai.
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CHAPTER I

INTRODUCTION

1.1 Introduction

Figure 1-1:  The Heart beat
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The heart is an amazing organ. It beats in a steady even rhythm, about 60 to

100 times each minute (that's about 100,000 times each day!).

Heartbeats vary depending on various factors such as age, physical state, and
stimuli. A child has a smaller heart and therefore their heart needs to beat faster in
order to pump the proper amount of blood. The heartbeat rate for infants is 120 per
minute, for a child is about 90 times per minute, and for a person over age 18 is
about 70 times per minute. A physically fit person has a lower heart rate as compared
to an inactive person. Stimuli resulting in stress, fear or excitement will result in a
rapid heartbeat. Nerves connected to the heart regulate the speed with which the
cardiac muscle contracts. Interestingly, in an average lifetime, the heart continuously

beats more than 2.5 billion times.

Activation of the atria Activation of the
ventricles

Figure 1-2: The Normal & Abnormal Heartbeat
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1.1.1 Scope Of Study

The scope of the study will be narrowed down to the people with the
abnormal heart beat (arrhythmia). Abnormal heartbeats occur when the heart has an

irregular heart rhythm, beats too fast (tachycardia), or beats too slow (bradycardia).

o Tachycardia - 1t is an abnormal rapidity of heart action that usually is
defined as a heart rate more than 100 beats per minute (bpm) in adults. The
heart may not pump enough blood for the body's needs[1]. This may result

in feeling light headed, tired or faint.

o Bradycardia - 1t can be defined as a sinus rhythm with a resting heart
rate of 60 beats/minute or less. However, few patients actually become
symptomatic until their heart rate drops to less than 50 beats/minutes[1]. A
person with a tachycardia may feel that their heart is racing. If the heart

beats too fast it can also fail to pump enough blood.

1.1.2 Device To Reduce Heart Deaths

The immediacy of the detector's notification of a possible heart problem is the
key to this concept. It would mean patients can go to hospital or call an ambulance
without delay to get vital clot-busting drugs. These drugs dissolve the potentially
life-threatening clot that causes the heart attack and unblock the artery. Currently
over 40 per cent of patients admit to waiting more than an hour before seeking
medical help for their chest pain. Many patients wait even longer. As a result around

30 per cent of heart attack patients die before reaching hospital. The longer patients
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wait before seeking medical attention, the more damage can be done - often with

fatal consequences.

There are few devices which are used to detect heart problem. Those devices

Electrophysiology study (EPS)

are:-
®  Electrocardiographs (ECG)
®  Pulse Oximeter
@  Stethoscope
€  Wristwatch
@  Pacemaker
%
%

Ambulatory monitors

1.2 Problem Statement

Heart attack can happen to any people especially to old people. Sometimes
these groups of people were left alone in their house while their children go to work.
If the heart attack happens during the absence of their children, the consequences
might be death. This is because no device that can alert their children, neighbours or

hospital when the attack happens.

1.3  Objective

The objective of this project is to design a gadget that can detect the normal
heart beat and mild heart beat. The gadget unit on the wrist captures abnormal heart
beat signal from the patient. The microcontroller on the gadget runs a heart attack
algorithm. Warning is given out to the person about his heart condition. The

emergency calling system calls for medical help at the moment of heart attack. This
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project aims to shorten the time between the moment of heart attack and the arrival
of medical personal, neighbors or family members. The warning before the

emergency call will give the patient a chance to avoid heart attack.

GADGET
Activated
SENSOR & Disom th
CIRCUIT play the
phone line

ﬂ
CONVERTER
MICROCONTROLLER

~_ =

TRANSMITTER :>| RECEIVER

Figure 1-3 : Block Diagram of Gadget with Heart Attack Detection

1.4. Project Synopsis

1. Sensor Circuit- The Infra Red light that is shone through the finger will
be received by the phototransistor. The resistance of the photoresistor is
determined by the light reaching it. With each contraction of the heart,
blood is forced to the extremities and the amount of blood in the finger
increases. The sensor circuit will amplified the pulse signal so that it
can be send to the trigger circuit. The function of the trigger circuit is to
set a warning level when a mild heart attack happens, for example when
the heart beat is abnormal (<60bpm or > 100 bpm) the circuit will start

to trigger.
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il. Transmitter And Receiver- provide a cost effective high performance
Radio data link and operates at 868Mhz The transmitter in able to send
a signal at a distance up to 75 meters in building and 250 metres open
ground. This distance will be suitable for the patient to walk around in

the building without loosing the transmitting signal.

iii.  Microcontroller - To connect to the output of the wireless transmitter
for the purpose of triggering. Then it will be programmed to activate the
alarm/display, phone line and dial the emergency number via the

normal DTMF telephone that is connected to the TELEKOM phone line.
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CHAPTER II

LITERATURE REVIEW

2.1 Introduction

This Chapter is a literature review on theoretical concepts applied in this

project. The chapter concludes with brief explanation of how are the Infrared sensor

work, and the maximum heartbeat rate formula, what are sensor, and microcontroller .

Then ,why choose the specific sensor and microcontroller.

2.2 Infrared

Chart of the Electromagnetic Spectrum
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Figure 2-1 : Chart of the Electromagnetic Spectrum
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