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Abstract— Heart Rate Monitoring system is a special idea 

which makes life safer than before by monitoring heart rate. 

Presence of doctor is essential for proper patient care. But he 

cannot be present on each and every place to provide 

Medication or treatment. So remote monitoring of a patient is 

the right solution. This system is used to monitor physical 

parameter like heart beat and send the measured data directly 

to a doctor through SMS. This is implemented using Arduino 

MEGA 2560, GSM Module and GPS Module & Heartbeat 

Sensor. This device will be able to Measure heart beat from 

an infant to elder person. The low cost of the device will help 

to provide appropriate home base effective monitoring 

system. 
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I. INTRODUCTION 

The thought of developing this heart rate monitoring system 

comes from social responsibility towards the society from us. 

As we can see many heart attacks occurring in Society, there 

is a lot of kills due to it.  

According to a survey of Indian Govt. there are 

approx. around 4658 person dies due to heart attacks without 

proper care per day. According to the same survey by Indian 

govt. if 4658 heart attack occur per day, nearly 3000 people 

die due to lack of treatment in proper time. The reasons for 

this may again be many like late arrival of ambulance, no 

person at place of heart attack to call the ambulance. This is 

what is running situation in our day to day life in India, a 

thought of finding some solution to this problem come up 

with this idea of giving the information about heart attacks as 

soon as possible and in TIME….!!!! Because after all time 

matters a lot, if anything is done in time, at least we can save 

half the lives that are lost due to bike accidents or bike crashes 

or road kills. 

So, a thought from taking responsibility of society 

came to our mind and we develop such project “Heart Rate 

Monitoring System”. 

II. BLOCK DIAGRAM 

As Fig.-1 shows, the system comprises of four key units 

including a heartbeat sensor that captures the heartbeat from 

the patient’s skin to the Arduino mega. The Arduino provides 

the platform where a program is written to process the signal, 

monitoring and sending a communication signal once the 

heartbeat reaches a dangerous level. The communication unit 

serves as a communication link between the monitored 

person and the doctor. Power is probably the most vital unit 

since it provides the power necessary for the normal operation 

of all the sub-units. 

 
Fig. 1: Block Diagram 

A. Arduino Mega 2560 

The Arduino Mega 2560 is a microcontroller board based on 

the ATmega1280 chip. It has total 54 digital input/output pins 

(of which 14 can be used as PWM outputs pins), 16 analog 

inputs pins, 4 UARTs ports (hardware serial ports), a 16 MHz 

crystal oscillator inbuilt, a USB connection for programming, 

a power jack supply, an ICSP header for additional 

interfacing, and a reset button. It contains everything needed 

to support the microcontroller board, simply connect it to a 

computer or laptop with a USB cable or power it with a AC-

to-DC adapter (5V) or battery to get started. The Arduino 

Mega is compatible with almost all shields designed for the 

Arduino Duemilanove or Diecimila. 

The Arduino Mega 2560 has a number of facilities 

for communicating with a computer or laptop, another 

Arduino, or other microcontrollers as well. The ATmega1280 

chip provides four hardware UARTs for TTL for serial 

communication. An FTDI FT232RL on the board channels 

one of these over USB and the FTDI drivers provide a virtual 

com port to Arduino IDE on the computer or laptop. The 

Arduino IDE includes a serial monitor which allows simple 

textual context data to be sent to and from the Arduino board. 

The RX and TX LEDs on the board will flash when data is 

being transmitted via to the computer or laptop. An Arduino 

IDE Serial library allows for serial communication on any of 

the Mega's digital pins to device. The ATmega1280 chip also 

supports I2C and SPI communication as well. 

 
Fig. 2: Arduino Mega 2560 
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B. Dfrobot Heart Rate Sensor 

The DFRobot heart rate sensor is a thumb-sized heart rate 

monitor designed for Arduino microcontrollers. It includes a 

Gravity interface, for easy plug-and-play connectivity. This 

sensor is a pulse sensor which is developed based on PPG 

(PhotoPlethysmoGraphy) techniques. This is a simple and 

low-cost optical technique that can be used to detect blood 

volume changing in the micro vascular bed of tissues. It is 

relatively easy to detect the pulsatile component of the 

cardiac cycle according to this theory. The sensor has two 

holes that you can use to attach to your belt. You can wrap on 

your finger, wrist, earlobe or other areas where it has contact 

with skin. The heart sensor has two kinds of signal output 

mode: analog pulse mode and digital square wave mode. You 

can change its output mode using the dial switch. There are 

many user scenarios, including education, sport or 

maker/interactive projects! 

 
Fig. 3: Dfrobot Heart Rate Sensor 

C. GPS SIM28ML 

The FGPMMOPA6B is an ultra-compact SIM28ML (Patch 

on Top) GPS Module. This SIM28ML GPS receiver provides 

a high-quality solution that is high in position and speed 

accuracy performances, with high sensitivity and tracking 

capabilities in all conditions. The GPS chipset inside the 

module is powered by MediaTek Incorporation, the world's 

leading and innovative digital media solution provider and 

the largest fab-less IC Company in Taiwan. The module can 

now support up to 68 channels, and is designed for small-

form factor device.  

 
Fig. 4: GPS Receiver 

D. GSM SIM900A 

GSM TTL Modem is built with SIMCOM Make SIM900 

Quad-band GSM/GPRS engine, works on many frequencies 

like 850 MHz, 900 MHz, 1800 MHz and 1900 MHz it is very 

compact in size and easy to use as plug in GSM Modem. The 

Modem is designed with function of 3V3/5V TTL interfacing 

circuitry design, which allows you to directly interface to 5V 

microcontroller’s device as well as 3V3 Microcontrollers. 

The baud rate can be configurable up to 115200 through AT 

command channel. Initially Modem is in Auto baud mode. 

This GSM TTL Modem is having internal TCP/IP stack to 

allow you to connect with internet via GPRS connection. It is 

suitable for SMS as well as DATA transfer. The SIM900A 

modem needed only two wires (Tx, Rx) except Power supply 

to interface with microcontroller/Host device. Using this 

SIM900A modem, you will be able to send& Read SMS, 

connect to internet via GPRS through simple AT commands 

code. 

 
Fig. 5: GSM SIM900A 

III. CONCLUSION 

As the concluding part of this project, we would like to say 

that-"Without proper action at a right time, danger awaits us 

with a larger face." We must act on time when a person is 

injured. We must take care of person the way it should meant. 

Otherwise, a valuable life might be lost. We need to 

understand how precious lives of people are and what 

importance first-aid must carry in saving these most precious 

lives of human being. If this project imparts this idea in even 

one person in real life, we would think that the project will be 

successful. 

REFERENCES 

[1] The 8051 Microcontroller and Embedded Systems” by 

Muhammad Ali Mazidi and Janice Gillispie Mazidi, 

Pearson Education.  

[2] Arduino MEGA 2560 Documentation: 

URL:https://www.arduino.cc/en/Main/arduinoBoardMe

ga2560 

[3] GPS SIM28ML Documentation: URL: 

http://simcom.ee/modules/gps/sim28ml/ 

[4] GSM SIM900A Documentation: URL: 

http://simcom.ee/modules/gsm-gprs/sim900/ 



Heart Rate Monitoring System 

 (IJSRD/Vol. 6/Issue 01/2018/228) 

 

 All rights reserved by www.ijsrd.com 852 

[5] G.P.S SIM28ML Data sheet for GPS module from 

Rhydolabz 

[6] Continuous heart rate and body temperature monitoring 

system using Arduino UNO and Android device: URL: 

http://ieeexplore.ieee.org/document/7391943/ 

[7] Heart rate monitoring system using IR base sensor & 

Arduino Uno: URL: 

http://ieeexplore.ieee.org/document/7057005/ 

[8] Arduino Based Heartbeat Monitor: URL:  

https://circuitdigest.com/microcontroller-

projects/heartbeat-monitor-project-using-arduino 


