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Introduction 

The heart is a strong pump which pumps between 5-
35 litre blood to the body with changing speed 
between 60-80 beats per. One of the mostly used 
and certain methods for measuring the heart rate is 
electro-cardiogram (ECG), which is very expensive. 
There are many measurement methods valid for this. 
However, the use of digital sensors in measurements 
makes having much certain and correct results 
possible. In this study, a measurement circuit is 
developed by using a PIC16F877A microcontroller. 
This measurement circuit can be easily used by 
families, hospitals, clinics and sports centers. 

Statement of the Problem 

People now a days have no health awareness. 
Besides that, the person cannot update their health 
condition continuously to the doctor. The problem of 
patients dying is associated with cardiac arrests. 
Current  medical  techniques  for  monitoring  the  
heart  rate uses electrodes attached to the body, 
which is impossible for patients who want  to  move  
around and even to afford the treatment. There is a 
devices in the market  which  can  provide  raw  
measurement  data  of  the  patients  to  the doctors, 
but the patients may not be able to understand the 

medical measurement into a meaningful diagnosis 
due to their limited medical background. 

Scope of the project  

The time taken for measuring the heart rate is fifteen 
second. Our  projects  notify  the  alarm  when  the 
person‘s  heart  rate is  above  or  below  the  normal 
heart rate. We develop heart rate measurement 
using fingertip that is used for human being. We 
used liquid crystal display for displaying the heart 
rate. Limitations are when the person who has no 
hands cannot be used this device. When both hands 
of the person paralyzed.  

Objectives 

General Objectives: To design  the  complete  
model  of  heart  rate  measurement  from  fingertip  
using microcontroller. 

Specific Objectives: To learn more about the 
characteristics of sensor and other device.  To make 
our country economically as well as technologically 
beneficial. Study and learn the functionality of 
microcontrollers that can be used in electronic 
control system. To study and learn how to control 
the hardware in order to develop a good product 
that can match the commercial market requirement.  

Abstract 

In this study, heart rate measurement based on a PIC microcontroller has been described. Project 
presented here uses an infrared sensor that monitors the heartbeat and displays its value on the LCD 
connected to the microcontroller. It consists of an amplifying section which amplifies the output signal 
from the heart rate measurement unit via sensor and a microcontroller pic16F877a which displays the 
result in an LCD (16X2) alphanumeric display. The circuit is first tested using a simulation in the Proteus 
design suite. Programming of the microcontroller is described and done by using MikroC. This 
measurement circuit can be easily used by families, hospitals, clinics and sports centers. 
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Significance of the project 

There  are  various  instruments  available  in  the  
hospitals  to  keep  track  of  the  internal body 
changes, but many of them have limitations 
regarding to maintenance, cost, size of   Instruments 
and mobility. Our project is so significant because-it 
is mobile, small in size, cost effective, very easy to 
use, highly efficient performance, it saves time. 

Methodology 

 

Figure 1: Methodology 
 

Data Collection methodology 

 

Figure 2: Data collection from literatures and journals 
 

System development methodology  

Methodology of microcontroller based heart rate 

measurement from fingertip  

 

Figure 3: System Development Methodology 
System Description 

Our project demonstrates a technique to measure 
the heart rate by sensing the change in blood 

volume in a finger artery while the heart is pumping 
the blood figure 4. It consists of an infrared LED that 
transmits an IR signal through the fingertip of the 
subject, a part of which is reflected by the blood 
cells.  The reflected signal is detected by LDR. The 
changing blood volume with heartbeat results in a 
train of pulses at the  output  of  the  LDR,  the  
magnitude  of  which  is  too  small  to  be  detected  
directly by a microcontroller[3]. Then The  heart  rate  
is  displayed  on  a  liquid  crystal  display (LCD).The 
microcontroller used in our project is PIC16F877A.  

Block diagram 

 

Figure 4: Block diagram 
 

Circuit diagram 

 

Figure 5: Circuit diagram 

The IR sensor circuit diagram is shown in figure 5.    
In the circuit, the main parts of this sensor are photo 
diode and the IR receiver LED. Photo diode emits IR 
radiations when it strikes to any object, then turn 
back with some angle. The IR receiver detects 
reflected radiations. Because in this circuit, we are 
using a photo diode, so this type of sensor is called a 
photo infrared sensor. The display by LCD 16x2. The 
LCD 2x16 is configured by using PORTB pins RB4-
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RB7, respectively. This is to start the heart rate 
measurement. Once the start button is pressed, the 
microcontroller activates the IR transmission in the 
sensor unit for 15 sec. During this interval, the 
number of pulses arriving at the T0CKI input is 
counted[2]. The actual heart rate would be 4 times 
the count value, and the resolution of measurement 
would be 4. You can see the IR transmission is 
controlled through RA3 pin of PIC16F677A. The 
microcontroller runs at 4.0 MHz using an external 
crystal. A regulated +5V power supply is derived 
from an external 9 V battery using an LM7805 
regulator IC. Power supply is used to give sufficient 
power to the microcontroller. A step down 
transformer and a bridge rectifier is used here to 
convert AC to DC. A regulator IC is also used here to 
give constant supply.7805 IC is used for power 
supply and it is connected to the bridge rectifier. This 
circuit can give +5V output at about 150 mA current, 
but it can be increased to 1 A when good cooling is 
added to 7805 regulator chip. The circuit has over 
overload and terminal protection. PIC 16F877A is 
one of the most advanced microcontroller from 
Microchip. This controller is widely used for 
experimental and modern applications because of its 
low price, wide range of applications, high quality, 
and ease of availability. The 40 pins make it easier to 
use the peripherals as the functions are spread out 
over the pins. One of the main advantages is that 
each pin is only shared between two or three 
functions so it’s easier to decide what the pin is.  
Note: A disadvantage of the device is that it has no 
internal oscillator so you will need an external crystal 
of other clock source. 

A liquid crystal display is a thin, flat display device 
made up of any number of color or monochrome 
pixels arrayed in front of a light source or reflector it 
is often utilized in battery powered electronic devices 
because it uses very small amounts of electric power. 
Used to display an information to the vehicles about 
the status of the traffic around and the order of 
precedence. To sense the fingertip continuously in 
this project we are using IR sensors. The IR  
transmitter  transmits  an  infrared  light  into  the 
fingertip placed on the sensor unit and the IR 
receiver senses the portion of the light that is  
reflected The blood volume inside the fingertip 
determines  the  intensity  of  reflected  light.  

Therefore,  heartbeat  rate  converted  the reflected  
infrared  light  that  can  be  detected  by  the  
photodiode[1]. The OP-AMP LM358 series consists of 
two independent, high gain, internally frequency 
compensated operational amplifiers which were 
designed specifically to operate from a single power 
supply over a wide range of voltages. The function of 
this op amp in our project is that for squaring and 
amplifying the weak signal produced by the LDR. 

System flowchart 

 

Figure 6: Flow Chart 

Once you start the sensor device will sense the 
fingertip for 15secs, the pulse out from opamp circuit 
is counted using timer in pic microcontroller and 
final result is displayed on LCD. Indicating status 
depending on count value as shown in figure 6. 

Conclusion 

Project presented here used for heart rate 
measurement unit via sensor and a microcontroller 
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pic16F877a which displays the alphanumeric result in 
an LCD (16X2) display. The circuit was successfully 
tested using a simulation in the Proteus design suite. 
Programming of the microcontroller is done by using 
MikroC. This measurement circuit can be easily used 
by individuals, hospitals and sports centers. 
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