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                            ABSTRACT 

These days, we have an increasing number of people suffering from serious 

diseases such as heart problems, blood pressure, and other dangerous 

health problems regardless of age whether young or old. Some people are 

unaware of their state of health and may be careless about their health. In 

addition, there are some people who are lazy and might be afraid to do 

health check-ups at the hospital. The Heart Rate Monitoring system is 

proposed in this project to reduce the problems mentioned above. This 

project is to detect the heart rate beat using the Pulse sensor. It can help 

people easier to check pulse at home or at work and more convenience to 

check it on their own anytime. they will be able to check on their own and 

at any time. These canals ease the burden of the hospitals due to people 

can check on their own and can save a lot of time. Normal pulse rate for 

adult is 60 to 100 beats per minute while for a child is 70 to 100 beats per 

minute and for those who are active in sports can be 40 beats per minute. 

They only need to go to the hospital if their pulse is not in a normal state 

such as the pulse is in high rate or in lower rate and not as it should be. if 

the pulse is abnormal, it is very likely that the person has a dangerous 

disease and needs to get other hospital for further examination. This project 

also can change the perspective of typical humans that still lazy or afraid to 

the hospitals. Since a healthy body is the most important thing, we must 

have to continue our life, I hope that this project might iii open a whole new 

world towards community to be more alert of their health by always do a 

regular pulse rate check. Next, this project is to implement a heart rate 

monitoring system using Internet of things that use Microcontroller and 

Pulse sensor method. The result that going to be yielded in this project is a 

through the web that will display the output, this can help the user measure 

their pulse rate beat and solved their problems. 
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                                       ABSTRAK 

Zaman sekarang, kita mempunyai peningkatan jumlah orang yang menderita 

penyakit serius seperti masalah jantung, tekanan darah, dan masalah kesihatan 

berbahayayanglain tanpa mengira usia sama ada muda atau tua. Sebilangan orang 

tidak menyedari keadaan kesihatan mereka dan mungkin tidak peduli dengan 

kesihatan mereka. Di samping itu, ada sebilangan orang yang malas dan mungkin 

takut untuk melakukanpemeriksaan kesihatan di hospital. Sistem Pemantauan 

Denyut Nadi dicadangkandalam projek ini untuk mengurangkan masalah yang 

disebutkan di atas. Projekini adalah untuk mengesan denyut nadi dengan 

menggunakan sensor Pulse. Ia dapat membantu orang untuk memeriksa nadi 

dengan lebih mudah di rumah atau di tempat kerja dan lebih banyak kemudahan 

untuk memeriksanya sendiri bila-bila masa. mereka akan dapat memeriksa sendiri 

dan pada bila-bila masa. Ini juga dapat meringankan beban hospital kerana orang 

boleh memeriksa sendiri dandapat menjimatkan banyak masa. Denyutan nadi 

normal untuk orang dewasa ialah60hingga 100 denyutan seminit sementara bagi 

seorang kanak-kanak adalah 70hingga100 denyutan seminit dan bagi mereka yang 

aktif dalam sukan boleh menjadi 40denyut seminit. Mereka hanya perlu pergi ke 

hospital jika nadi mereka tidak dalam keadaan normal seperti nadi pada kadar 

tinggi atau pada kadar yang lebih rendah dan tidak seperti yang sepatutnya. jika 

nadi tidak normal, kemungkinan orang tersebut v mempunyai penyakit berbahaya 

dan perlu pergi ke hospital untuk pemeriksaan lanjut. Projek ini juga dapat 

mengubah perspektif manusia biasa yang masih malas atau takut ke hospital. Oleh 

kerana badan yang sihat adalah perkara terpenting yang harus kitamiliki untuk 

meneruskan kehidupan, saya berharap projek ini dapat membukaduniabaru 

kepada masyarakat agar lebih peka terhadap kesihatan mereka 

denganselalumelakukan pemeriksaan kadar nadi secara berkala. Seterusnya, 

projek ini adalah untuk melaksanakan sistem pemantauan kadar nadi 

menggunakan Internet of things (iot)yang menggunakan kaedah Mikrokontroler 

dan sensor nadi. Hasil yang akan dihasilkan dalam projek ini adalah melalui laman 

web yang akan menampilkan output, ini dapat membantu pengguna mengukur 

denyut nadi mereka dan menyelesaikan  masalah mereka.  
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                         CHAPTER 1 

1.1 Introduction  

   Over the last two decades, heart rate monitors (HRMs) have 

become a widely used training aid for a variety of sports. Also, this 

technology was developed rapidly to help many patients who suffer from 

cardiovascular diseases such as arrhythmias. Monitoring the heartbeats 

rate could be sufficient early indicator to these abnormalities and a non-

invasive diagnostic tool. 

 

1.2 Background of Project 

 A product has been created from the result of an idea discussed 

with my supervisor, which is a system for monitoring the heartbeat. 

After I am researching about this heart disease problem, I found that 

many patients suffer from heart problems because of not having early 

prevention and the object I want to create this is functional and 

applications that we can develop from this device. I, to make a heart 

rate monitor to ease the burden of heart problem patients and also 

suitable for repair body balance in doing exercise by monitoring range 

every pulse. I In addition, it can also improve the comfort and safety of 

users to do activities in daily life. 

 

1.3 Problem Statements 

 Heart disease most often occurs when cholesterol accumulates 

and forms "plague" in a coronary artery. With blood flow impeded, 

the heart becomes starved for oxygen, causing chest pain (angina). 

Coronary artery disease, the restriction of blood flow to the heart, is 

the leading cause of death in Malaysia. If a blood clot forms and 

completely obstructs the artery, a heart attack (myocardial infarction) 

car occurs. The statistical death caused by heart attack in Malaysia has 

been increasing from one year to another. This shows that heart 

disease is one of the horror killers living in every human being. During 

a heart attack, heart muscle is depraved of oxygen and will literally 

die if the artery remains blocked. The first few hours are critical in 

saving much of dying muscles and preventing permanent heart 

damage.  
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1.4 Project Objective 

✓ To study about detecting human heart rate. 

✓ To design a heart rate tracking system that is safer to use in 

an easy -to -carry form. 

✓ To design a system for doctor to monitor user’s pulse rate and 

detect whether their pulse rate in normal rate or not.  

     

1.5 Project Scope 

 Workers who consume a lot of high energy cause unstable heart 

rate and patients with unstable heart problems. 

   

1.6 Important of research 

 The use of these two tools still has disadvantages because it is 

always done repeatedly and requires concentration to obtain 

accurate values. This method will inevitably cause some problems, 

such as the time required by medical personnel to determine the 

diagnosis, increase the burden of medical staff in conducting 

examinations, and increase the cost that must be incurred by the 

management in providing medical equipment. 

 

1.7 PROJECT SIGNIFICANCE 

Heart rate monitors can make people who have healthy lifestyle 

problems especially heart disease because of this they are able 

to keep their heart health from being seriously injured or ill and 

have body balance. This device can also make people aware of 

their symptom’s lower limb problems such as abnormal pulse 

problems. Furthermore, it also recognizes the appropriate ones 

with the pulse of our body when doing our daily exercise. Finally, 

we can prevent the onset of a heart attack from a more 

dangerous level. 
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1.8 CHAPTER SUMMARY 

In general, this section shows the thinking of the effort that needs to be 

done for reduce the occurrence of unhealthy body due to heart disease 

between Malaysians in particular. This section also contains more 

information about why we need to take care of our hearts. Take care 

of the good healthy is important, before it becomes a big problem in 

our lives, perhaps now the effect of having lower limb problems, not 

checking the normal pulse in a suitable day when doing work and an 

unbalanced body has not been seen, but over time the effect will be 

interesting. 

 

 

CHAPTER 2 

           LITERATURE REVIEW      

 2.1 INTRODUCTION 

In this chapter is significance it will cover research of this project and information 

related the investigation. This part additionally will talk about research that 

comparative with this undertaking. A few articles and journals have been checked 

on furthermore, be references to this venture since it previously done to increase a 

few information. This section also is about anatomy research for developing this 

device. 

 

2.2 Literature Review Topic 1 

                Tittle: Heartbeat Monitoring and Alert System Using GSM Technology. 
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2.3 Literature Review Topic 2 

              Tittle: Heartbeat and Temperature Monitoring System for Remote Patients using Arduino. 

 

 

 

 

 

 

 

 

 

                     

 

 

2.4 Literature Review Topic 3 

                  Tittle: Heartbeat Monitoring and Alert System Using Gsm Technology 

 

. 
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2.5 Literature Review Topic 4 

                  Tittle: Heartbeat Sensor System for Remote Health Monitoring 

 

 

 

 

 

 

 

 

 

 

 

 

2.6 Literature Review Topic 5 

             Tittle: Heartbeat rate monitoring system by pulse technique using HB sensor 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 2.7 CHAPTER SUMMARY 

This section focuses on five different sections. This section reviews project software and hardware. 

Different components are used in different journals help to distinguish which one is more 

appropriate to use project. After that, for the anatomical study of heart disease to ensure that all 

objectives to develop this device is relevant to the facts about heart pressure. This part also made 

I better understand about heart stress and its effects for humans if any unhealthy heart condition. 
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CHAPTER 3 

3.1 METHODOLOGY 

This chapter will discuss about the methods and project flow from the beginning until the end of the 

project. The development of this project is carried out by applying the methodology of Agile 

Development. Among the sub-methodologies of Agile Development, Iterative and Incremental model 

is used to develop through repeated cycle which is iterative. The project can be proceeds if there 

are any changes in the middle of the project. 

 

3.2 Project Design and Overview 

In this project, we will design Heartbeat/Pulse/BPM Rate Monitor using Arduino & 

Pulse Sensor. You can interface the pulse sensor with Arduino for monitoring 

Heartbeat/Pulse/BPM Rate. I used a 204 LCD panel to display the pulse rate in 

BPM. You can even use a 162 LCD display. This sensor is quite easy to use and 

operate. Place your finger on top of the sensor and it will sense the heartbeat by 

measuring the change in light from the expansion of capillary blood vessels. You 

can use this sensor with ESP8266 to upload the BPM data to the Internet. One of 

such projects can be found here: BPM Monitoring Over Internet. 

  

                                           3.2.1 Block Diagram of the Project  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                  FIGURE 3.1 BLOCK DIAGARAM OF PROJECT 

 

 

 

PULSE SENSOR      ARDUINO UNO   LCD DISPLAY 16X2 

MATLAB 
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Figure 3.1 shows a block diagram of a Heartbeat Monitor. The block diagram shows how the process 

of checking our pulse. First, that the pulse sensor will detect our pulse from the source to provide a 

signal for us to check. The Arduino UNO turns on and executes programmed for functions barrier. 

After that it will enter the LCD Display to see our heart rate measurement signal. After that open the 

pc/laptop, so that we can open the MATLAB apps that will show the results of our heartbeat signal 

form system has been programmed in Arduino Software. 

 

3.2.2 Flowchart of the Project  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

               

 

                                         FIGURE 3.2 FLOWCHART OF THE PROJECT 
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Figure 3.2 shows the flow of the Heartbeat Monitoring System. For this device, the user will 

wear this heart rate monitor while doing their work or exercising and users can do their work 

daily life as usual. So, after that, the pulse sensor will detect if the user is sitting in weak condition 

or good condition. The LCD Display will show a signal to the user if the pulse rate is normal or 

abnormal. 

 

 

3.2.3 Project Description  

The pulse sensor helps in monitoring the heart rate depending on 

light intensity. In the serial plotter, the signal will remain 

approximately at the midpoint of ADC range which is 508 and it is 

equal nearly to 2.5 V. The Arduino will plot the output signal 

according to the threshold variable. It stimulates the Arduino to 

detect a valid signal. Its value can be any number between 0-1024. 

Moreover, decreasing the threshold increases the sensitivity of the 

sensor and vice versa. When the analogue signal exceeds the 

threshold value =509, the Arduino consider it as a valid pulse. Then 

the signal drops below the threshold and Arduino prepares to find 

new pulse till a wave formed as shown in Figure (4). Meanwhile, 

the volume across the capillaries during the heartbeat affects the 

reflection of light. The more the light is being reflected due to a 

surge of blood, the more the value goes up in the serial plotter. The 

signal that displays on serial plotter still has some noise. Thus, 

signal processing is used by MATLAB to eliminate the undesired 

small fluctuation. The function smooth data is used with specific 

smoothing method which is (' gaussian ') filter. Gaussian filter 

smooths the data which is varies rapidly. LCD displays beats per 

minute (BPM) by using the constant rate change. The 

microcontroller does not wait for a whole minute to count the beats 

per minute (BPM). Instead, it detects the pulse each 2ms and 

predicts the whole rhythm to calculate BPM swiftly as shown in 

Figure (6). BPM=88 considers as a normal reading for an adult has 

no health problems. The output signal has been analysed to the 

normal components of any heart signal (QRS wave and P-wave). 

The signal may seem a little bit different than the ECG signal. This 

is due to the pulse sensor precision and sensitivity. 
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3.3 Project Hardware  

The project hardware to develop this project is Arduino Uno, pulse sensor, 

10k potentiometer and 10Kohm resistor. All the hardware mentioned is 

essential hardware to develop this device. 

 

3.3.1 Schematic Circuit 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 3.3: SCHEMATIC CIRCUIT OF PROJECT 

 

Figure 3.3 shows the operation of a pulse sensor circuit using Arduino UNO. Current is sent to 

a variable resistor and then sent to the Arduino Uno to run the programmed program. From the 

Arduino Uno it will program the input by the sensor pulse to measure heart pressure. After that, the 

result of stress will be displayed on the LCD referring to pc/laptop. 
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3.3.2 Description of Main Component 

3.3.2.1 Component 1 

✓ PULSE SENSOR 

It is an Open-Source heart rate monitor which 

considered as a PPG device used to monitor the 

non-invasive heart rate. It measures the real time 

heart beats and calculates BPM with the aid of 

algorithms implemented by Arduino. The normal 

operating voltage is +5V or +3.3V and current 

consumption of 4mA. The sensor has two sides, 

one side consists of an LED with an ambient light 

sensor and the other side contains circuitry which 

amplifies the signals and filters the noise. 

 

3.3.2.2 Component 2 

✓ Arduino uno 

Arduino UNO is micro-controller based on 

Atmega328, having 14 digitals in/Out pins of 

which 6 are for PWM output, 6 are for analogue 

input. Operates at 16 MHz, with a USB, Power 

jack, Reset button. 

3.3.2.3 Component 3 

✓ 16 x 2 LCD Display  

A liquid-crystal display (LCD) is a flat-panel display 

or other electronically modulated optical device 

that uses the light-modulating properties of liquid 

crystals combined with polarizers. Liquid crystals 

do not emit light directly,[1] instead using a 

backlight or reflector to produce images in colour 

or monochrome. [2] LCDs are available to display 

arbitrary images (as in a general-purpose 

computer display) or fixed images with low 

information content, which can be displayed or 

hidden, such as present words, digits, and seven 

segment displays, as in a digital clock. They use 
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the same basic technology, except that arbitrary 

image is made from a matrix of small pixels, while 

other displays have larger elements. LCDs can 

either be normally on (positive) or off (negative), 

depending on the polarizer arrangement. For 

example, a character positive LCD with a backlight 

will have black lettering on a background that is 

the colour of the backlight, and a character 

negative LCD will have a black background with 

the letters being of the same colour as the 

backlight. Optical filters are added to white on 

blue LCDs to give them their characteristic 

appearance. 

 

3.3.2.5 Component 4 

✓ USB cable 

 USB cable is used to connect computer to the  

Arduino UNO board. 

 

3.3.2.6 Component 5 

✓ BREADBOARD 

A breadboard is a solder less device for temporary 

prototype with electronics and test circuit designs. 

The breadboard has strips of the metal underneath 

the board and connect the holes on the top of the 

board. 

 

3.3.2.7 Component 6 

✓ JUMPER WIRES 

Jumper wires are simply wires that have connector pins 

at each end, allowing them to be used to connect two  

points to each other without soldering. Jumper wires are 

typically used with breadboards and other prototyping  

tools to make it easy to change a circuit as needed. 
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3.3.3 Circuit Operation 

 

 

 

 

 

 

 

 

 

 

 

                                      FIGURE 3.4: CIRCUIT OPERATION OF PROJECT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                    

         FIGURE 3.5: Coding Arduino Uno. This coding put in Arduino Uno to program the Heartrate 

monitoring to schedule time for the patient. It also for LCD to display the message. 
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                                          3.3.4 PROJECT SOFTWARE  

                        3.3.4. PROTEUS 8 PROFESSIONAL SOFTWARE  

 

 

 

 

 

 

 

 

 

                     FIGURE 3.6: PROTEUS 8 PROFESSIONAL SOFTWARE 

 

3.3.5 ARDUINO SOFTWARE 

 

 

 

 

 

 

 

FIGURE 3.7:  ARDUINO UNO SOFTWARE 

 

3.3.6 PROTEUS SOFTWARE 

 

 

 

 

 

 

   

                                           FIGURE 3.8: TINKERCAD 

 

 



25 | P a g e  

 

 

              3.3.7 PROTOTYPE DELOPMENT 

Based on what I have studied about the color, shape and position of each component for 

the development of this prototype, I thought of sketching the LCD design so that the user 

can see the pulse rate is in a good state when detected to see the light on. While the pulse 

sensor can be placed on the tip of the finger in a calm state so that the LCD can be detected 

accurately. This prototype will be built in a medium size, neither large nor small so that it is 

easy to move and easy to install. 

 

                                      3.3.8 Mechanical Design/Product Layout 

   

 

 

 

 

 

 

 

 

                                         FIGURE 3.9: MECHANICAL DESIGN/PRODUCT LAYOUT 

 

3.4 SUMMARY 

My project is a heart rate monitoring system to know our pulse is 

normal”. By using this device, patients can simply check their own 

pulse without the help of a doctor or any clinic in rehabilitation at 

home. By using a 16x2 LCD Display, we were able to improve the 

recovery process that could measure the rotational motion of the 

pulse rate which could provide more accurate analysis such as 

patient performance and limits on any recovery exercise. Once the 

project is completed, the result obtained is that all the objectives of 

the project have been achieved. With this project, patients with 

heart problems or the like no longer have trouble measuring the 

level of their affected pulse movement on their own without the help 

of others. I hope patients with heart problems are happy and 

welcome this project. 
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CHAPTER 4 

RESULT AND DISCUSSION 

4.1 INTRODUCTION 

For this project, when I wanted to connect the hardware with the Arduino Uno, I 

faced some difficulties because the pulse sensor could not detect well, and the 

inappropriate position made it difficult for the LCD to record accurate results and 

made the process of going through this project difficult. After some solid coding 

improvements, the project was finally able to interface with USB in an Arduino Uno. 

Results can also be made, and I have gotten good output showing the project is 

working well. 

 

4.2 RESULT AND ANALYSIS 

  

I.  

 

 

 

 

 

 

 If the pulse rate beat higher than 

100 bpm it will display “NOR 

NORMAL RATE”. 

 

II.  

 

 

 

 

 

 

 If the pulse rate beat between 60 

bpm to 100 bpm, it will display 

“NORMALRATE”. 

 

III.  

 

 

 

 

 

 

 

 

  If the pulse rate beat lower than 60 

bpm it will display “NOR NORMAL 

RATE”. 

                  TABLE 4.1: SHOW THE RESULT AND ANALYSIS OF THE PROJECT 
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4.3 DISCUSSION  

I managed to get a useful output because I was able to analyse the pulse 

rate level and the detected graph according to the detected pulse. In 

addition, this LCD is also useful for users because of its easy-to-read and 

easy-to-understand interface. With the help of this project, heart rate 

problems can be avoided and can give awareness about the importance of 

safety to users to be more careful even if they are healthy or not.  

 

4.4 CHAPTER SUMMARY 

In this chapter describes how the project works and production process. 

Among them are the arrangement of coding (programming), production of 

project design, program management of the project system produced as 

well as results and analysis from the community. Various ideas and 

challenges arose in the production of this project, and I managed to produce 

this project. 

 

                                               CHAPTER 5 

5.1 INTRODUCTION 

'HEART RATE MONITORING' is a tool to detect human heart rate. This 

detector function is usually used either on the neck, arm or fingertip only to 

calculate the pulse rate. However, as a society, we should have a tool to 

check the pulse rate at home as a detection tool to avoid unwanted things. 

At least there is one because the safety of household members is very 

important. Therefore, I chose to produce this project to help the community 

to ensure the health of household members. 

 

5.2 CONCLUSION 

Here I can summarize the entire report can be implemented successfully. 

All the chapters contained in this report can overcome the problems 

encountered and can be solved according to the developments required by 

the current HOSPITAL to achieve the development of industry 4.0. It is able 

to have a positive impact on the surrounding community because it can 

facilitate routine work that was previously done by humans. Next, "HEART 

RATE MONITORING" will be able to be expanded through the Ministry of 

Health to make it easier for people to do their daily routines either indoors 

or outdoors. 
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5.3 SUGGESTION FOR FUTURE WORK 

The problem faced is to execute the program because the program that is 

run is problematic during compilation due to library duplication. In addition, 

the breadboard is damaged due to incorrect circuit connections. The 

solution, use a power bank at a total current of 1.3A and buy a new 

breadboard. In addition, the stability of the circuit connection is determined 

on the correct one. The solution, the detector pulse sensor will be installed 

correctly according to the circuit channel of the detector and determine the 

set number of scales. 

 

5.4 CHAPTER SUMMARY 

Most cases of death occur due to difficulty breathing or an unstable pulse. 

Even at a young age it is not necessary not to be affected by heart disease 

or respiratory problems, but if such things happen in the house, this can lead 

to facing a very high risk quickly. Therefore, I designed a system that can 

give early warning to users to prevent any accidents from happening. 

Prevention is better than cure. 

 

           

                                                CHAPTER 6 

6.1 INTRODUCTION 

This project involves the cost of purchasing components and materials for it 

implementation involving the cost of Arduino Uno, pulse sensor, LCD 16x2, 

and other equipment. All the components are purchased through the online 

purchase method to facilitate and save costs. The financial resources for 

this project are self-financed with some basic components and materials 

obtained in the project laboratory. Based on the projected cost, it is 

estimated at RM150 and below. It is flexible and can be achieved based on 

the investigation carried out. 
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6.2 GANT CHART AND ACTIVITIES OF THE PROJECT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TABLE 6.1: SHOW THE GABT CHART OF THE PROJECT 

 

 

6.3 MILESTONE 
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6.4 COST AND BUDGETING 

No.  Component and materials The unit 

price 

Quantity  Total  

1 ARDUINO UNO R3 RM 45.90 1 RM45.90 

2 PULSE SENSOR RM 17.50 1 RM 17.50 

3 LCD DISPLAY 16X2 RM 16.99 1 RM 16.99 

4  JUMPER WIRE RM 4.60 4 RM 18.40 

5 BREADBOARD RM 3.90 1 RM 3.90 

 
                                                                                         TOTAL:  RM102.69 

 

TABLE 6.2: SHOW THE PRICE OF THE PROJECT COMPONENT 

 

 

6.5 CHAPTER SUMMARY 

This chapter describes the costs associated with producing the 

HEARTRATE MONITORING project. I shop online for high quality items at 

affordable prices. The estimated cost is less than RM 150. Next, estimate 

the time to complete the project paper and step by step to complete the 

project. 
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                                      APPENDICES 

Appendix 1:  

PROJECT MANUAL/PRODUCT CATALOGUE 
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Appendix 2:  

Datasheet of ARDUINO UNO 
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                    Data Sheet of PULSE SENSOR 
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                                        Data Sheet of LCD DISPLAY 16X2 
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Data Sheet of 10k POTENTIOMETER 
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Appendix 3:  

                     PROGRAMMING OF PROJECT 

1.  

 

 

 

 

 

 

 

 

 

 

 

 

 

2. 
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3.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 4. 
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               5.  

 

  

 

 

 

 

 

 

 

 

 

 6.  
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8.  

 

 


