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Abstract - Technological advancements in the field of 

disease avoidance and maintenance of patient health have 

enable the development of fields, for example, observing 

system. heart rate  is the number of  the heart pulse rates every 

moment, reflects distinctive physiological conditions, for 

example, biological workload, worry at work and focus on 

tasks, drowsiness and the dynamic condition of the autonomic 

nervous system. This paper  a procedure of measuring the 

heart rate through a pulse sensor and Arduino. The heart is 

beating, it is really pumping blood through the body, and that 

makes the blood volume inside the finger artery to change as 

well. This change of blood can be identified through a 

heartbeat detecting system placed around the fingertip. The 

signal can be enhanced and is sent to arduino with the help of 

serial port communication. With the help of preparing 

programming heart rate monitoring and counting is 

performed .Heart rate showing direct proportional 

characteristics with change in blood volume. The heart rate  

monitoring system  dependent on pulse sensor, arduino is 

capable of data storage and suitable for remote 

communication via  GSM and Ethernet shield designed and 

executed and checked for with a commercial heart beat per 

minute (BPM) counter. 

Key Words:  Arduino Uno, Ethernet Shield, RTS, GSM 

Module. 

1.INTRODUCTION  

Heart Rate, determined by the number of times heart beat in 

a minute, as it gives information on the overall physical 

condition of the body. In case of patients laid low with 

diseases, continuous or routine activity of pulse rate is 

incredibly necessary. Analysis of pulse rate would facilitate 

maintain health, diagnose and detect coronary diseases 

.Heart rate is commonly measured by doctors by feeling and 

counting the pulse of the pulsating arterial blood in 

appropriate part soft he body like wrist and neck. 

Electrocardiograph (ECG) provides an correct and reliable 

methodology of pulse rate numeration. Electrical pulses 

from the heart are detected, plotted and pulse rate can be 

measured with most precision by finding out the graph. 

Additionally the device facilitates knowledge transmission 

over the net. Heart rate can also be measured by seism 

cardiogram where body vibration is analyzed. But the device 

is bulky in size. It is worn in the finger and is portable 

models of heart rate counter have been designed and 

implemented based on analyzing infrared light reflection 

from body parts. The device is compact in size, energy 

efficient, portable, capable of data storage and well suited for 

communicating with an external remote device via GSM and 

Ethernet shield medical emergency or routine. The designed 

device is predicated on analyzing the modification in level of 

reflected lightweight once manually projected infrared 

emission into appropriate body components like fingertip, 

wrist. It additionally has automatic activity system to live the 

heart rate of every infants and adults. The device is simple to 

use, cheap and reasonable by the overall mass.  

2.Related work: 

Today, there are many people suffering from heart problems, 

and therefore there is a need for follow-up on a daily basis 

and sometimes periodic. Since it’s impractical to go to the 

hospital  every day , there are many applications were 

developed to be used to follow a patient , but each 

application is different from the other in terms of accuracy 

so we need to know which application is more accurate than 

the rest. The purpose of the survey we did to determine the 

specific accuracy of randomly chosen .When the heart beat of 

patient is not normal  i.e. it is increased or decreased  then it 

will send  message to the doctor  that  is it is used in 
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emergency condition at that time doctor will take action 

according to it.      

3.Methodology :   

 

 

 

 

 

 
 
 

 
 
 

Fig -1: block diagram of heart rate monitoring                                                     
using pulse sensor 

 
3.1 Pulse sensor : 
 
The pulse sensor module includes a lightweight that helps in 

measurement the heart beat rate. When we place the finger 

on the heart beat device, the light reflected can modification 

supported the quantity of blood within the capillary blood 

vessels. During a heartbeat, the volume inside the capillary 

blood vessels will be high. This affects the reflection of light 

and the light reflected at the time of a heartbeat will be less 

compared to that of the time during which there is no 

heartbeat. This variation in lightweight transmission and 

reflection are often obtained as a pulse from the output of 

pulse device. This pulse can be then conditioned to measure 

heartbeat and then programmed accordingly to read as 

heartbeat count. The Pulse Sensor can be connected to 

arduino .The front of the sensor is that the pretty aspect with 

the heart logo. This is the side that makes contact with the 

skin. On the front you see a little round hole, which is where 

the LED shines through from the back, and there is also a 

little square just under the LED. The square is associate close 

light-weight sensing element, precisely just like the one 

utilized in cell phones, tablets, and laptops, to regulate the 

screen brightness in several lightweight conditions. The LED 

shines light into the fingertip and sensor reads the light that 

bounces back. The back of the device is wherever the rest of 

the components area unit mounted. 

 

Fig -2 : Pulse sensor 

 

3.2 Arduino UNO :  

It is a microcontroller board developed by Arduino.cc and 

supported Atmega328. Electronic devices are becoming 

compact, flexible and cheap that are capable of doing more 

function as compared to their predecessors that happened to 

cover more space, turned out costly with the ability to 

perform fewer functions. 6Arduino Uno is a very valuable 

addition in the electronics that consists of USB interface, 14 

digital I/O pins, 6 analog pins, and Atmega328 

microcontroller. It also supports serial communication using 

Tx and Rx pins. The ATmega328 on the Arduino Uno comes 

preprogrammed with a boot loader that allows uploading 

new code to it without the use of an external hardware 

programmer and programmed as a USB-to-serial converter 

 

 

                              Fig-3 : Arduino UNO 
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3.3 GSM : 

The SIM card is insert into GSM module and lock it. Connect 

the adapter to GSM module and switch it ON. Now wait for 

some time (say 1 minute) and see the blinking rate of ‘status 

LED’ or ‘network. LED’ (GSM module can take a while to 

determine connection with mobile network) Once the 

association is established with success, the status/network 

light-emitting diode can blink endlessly each three seconds. 

You may attempt creating a call to the mobile number of the 

SIM card within GSM module. If you hear a ring back, the 

GSM module has with success established network 

connection 

 

                                        Fig-4 : GSM Module 

3.4 Ethernet : 

Ethernet is that the traditional technology for connecting 
wired local area networks (LANs), enabling devices to speak 
with one another via a protocol -- a collection of rules or 
common network language. The protect should be appointed 
a mac address and a set IP address using the LAN. begin() 
operate. A mac address could be a globally unique symbol for 
a selected device. Current LAN shields associate with a sticker 
indicating the mac address you must use with them. For older 
shields while not a dedicated mac address, inventing a 
random one should work, however do not use a similar one 
for multiple boards. Valid IP addresses depend upon the 
configuration of your network. It is possible to use DHCP to 
dynamically assign an IP to the protect. Optionally, you'll 
additionally specify a network entry and subnet. 

 

                       Fig-5: Ethernet  Shield 

3.5 LCD : 

LCD (Liquid Crystal Display) screen is associate electronic 
display module and realize a large range of applications. A 
16x2 LCD display is extremely basic module and is extremely 
normally utilized in various devices and circuits.  

 

                               Fig-6 : LCD Display  

3.6 Hardware implementation : 

          

                  Fig -7 : Hardware implementation 
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4. CONCLUSIONS : 
 
According to the above mentioned system which is able to 
continuously monitor patients heart beat without visiting 
the hospital .Any abnormalities in the health condition can 
be known directly and informed to the particular person and 
doctor via internet. The proposed system is simple ,power 
efficient &easy to understand. It acts as connection between 
doctor and patient. The hardware for the project is 
implemented and the output results are verified successfully 
. It is designed to respond during medical emergencies via 
GSM & Ethernet shield. Furthermore, it can store bulk of data 
and can also be made conveniently portable. Future scope to 
this can be a combined unit which require less space and is 
easier to operate in any environmental conditions and not 
affecting the result specially in outdoor monitoring. 
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