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Abstract 

This paper presents the design and development of a microcontroller based heart rate monitor using pulse sensor. The pulse sensor 

uses optical technology to detect the flow of blood through the finger. The output will be displayed on the LCD display and 

simultaneously the data will be transmitted to a smart phone via Bluetooth or GSM. Most monitoring systems that are in use in 

today’s world work in offline mode but it is of great need that a system must be designed so that patient can be monitored remotely 

in real time.   
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

Nowadays, people suffering from cardiovascular diseases are increasing day by day. So there is a need to design a compatible 

system that would give us accurate and quick heart rate readings. The readings are transmitted to the connected smart phone 

through a wireless media such as Bluetooth or a GSM module. A person can keep a close check on his/her health’s critical signs 

and can receive suitable feedback with the help of wireless body area network concept. The sensor nodes can wirelessly 

communicate with any smart phones through an android application to continuously monitor and have complete access to the 

medical data of the patient. Moreover, the consultant and the caretaker of the patient can have this important information remotely 

through an internet connection. The paper  is targeted to achieve a practical and affordable health care by allowing an 

individual(cardiac patients, athletes ,sportsmen) to keep a regular check on his cardiac functioning and in any uncertain conditions; 

the persons(caretakers ,doctors ,sports instructors) can provide instant help or advice to be safe from any measure health issues.  

II. SYSTEM ARCHITECTURE 

Detailed information of the different modules used in the project. The different modules are: 

 Arduino Uno: 

The Arduino UNO is a widely used open-source microcontroller board based on the ATmega328P microcontroller and developed 

by Arduino.cc.[2][3] The board is equipped with sets of digital and analog input/output (I/O) pins that may be interfaced to various 

expansion boards (shields) and other circuits.[1] The board features 14 Digital pins and 6 Analog pins. It is programmable with the 

Arduino IDE (Integrated Development Environment) via a type B USB cable.[4] It can be powered by a USB cable or by an external 

9 volt battery, though it accepts voltages between 7 and 20 volts. 

 LCD (Liquid Crystal Display): 

 LCD (Liquid Crystal display) screen is an electronic display module. These modules are preferred over screen segments and other 

multi segments LEDs. The reason being LCDs are economical, easily programmable, have no limitations of displaying special and 

even custom characters. 

https://en.wikipedia.org/wiki/ATmega328P
https://en.wikipedia.org/wiki/Arduino
https://en.wikipedia.org/wiki/Arduino_Uno#cite_note-2
https://en.wikipedia.org/wiki/Arduino_Uno#cite_note-What_is_Arduino?-3
https://en.wikipedia.org/wiki/Arduino_Uno#cite_note-Makerspace-1
https://en.wikipedia.org/wiki/Arduino#software
https://en.wikipedia.org/wiki/Arduino_Uno#cite_note-priceton-4
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 Pulse Sensor: 

The heart beat sensor is based on the principle of photo plethysmography. It measures the change in volume of blood through any 

organ of the body which causes a change in the light intensity through that organ. The flow of blood volume is decided by the rate 

of heart pulses and since light is absorbed by blood, the signal pulses are equivalent to the heart beat pulses 

 Working of Heart Beat Sensor 

The basic heart beat sensor consists of a light emitting diode and a detector like a light detecting resistor or a photodiode. The heart 

beat pulses causes a variation in the flow of blood to different regions of the body. When a tissue is illuminated with light source, 

i.e light emitted by LED, it either reflects (a finger tissue) or transmits the light (earlobe). Some of the light is absorbed by the 

blood and the transmitted or the reflected light is received by the light detector. The amount of light absorbed depends on the blood 

volume in that tissue. The detector output is in the form or electrical signal and is proportional to the heartbeat rate. 

The signal is actually a dc signal relating to the tissues and the blood volume and the ac component synchronous to the heart 

beat and caused by pulsatile changes in arterial blood volume is super imposed on the dc signal thus the measure requirement is to 

isolate that ac component as it is of prime importance. 

To achieve the task of getting the ac signal, the output from the detector is first filtered using a two state HP-LP circuit and is 

than converted to digital pulses using a comparator circuit or using simple ADC. The digital pulses are given to a microcontrollers 

for calculating the heartbeat rate, given by the formula 

BPM(beats per minute)=60*f 

Where f is the pulse frequency 

 GSM: 

A GSM modem is a specialised type of modem which accepts a SIM card, and operates over a subscription to mobile operator, 

just like a mobile phone. From the mobile operator perspective, a GSM modem looks just like a mobile phone.  

A GSM modem exposes an interface that allows application such as Now SMS to send and receive messages over the modem 

interface. The mobile operator charges for this message sending and receiving as if it was performed directly on a mobile phone. 

To perform this tasks, a GSM modem must support “extended AT command set for sending” and receiving SMS messages. GSM 

modems can be a quick and efficient way to get started with SMS, because the special subscription to a SMS service provider is 

not required. 

 Bluetooth HC-05: 

Bluetooth HC‐05 module is an easy to use Bluetooth SPP (Serial Port Protocol) module, designed for transparent wireless serial 

connection setup. The HC-05 Bluetooth Module can be used in a Master or Slave configuration, making it a great solution for 

wireless communication. This serial port Bluetooth module is fully qualified Bluetooth V2.0+EDR (Enhanced Data Rate) 3Mbps 

Modulation with complete 2.4GHz radio transceiver and baseband. It uses CSR Blue core 04‐External single chip Rluetooth system 

with CMOS technology and with AFH (Adaptive Frequency Hopping Feature). 

The Bluetooth module HC-05 is a MASTER/SLAVE module. By default the factory setting is SLAVE. The Role of the module 

(Master or Slave) can be configured only by AT COMMANDS. The slave modules cannot initiate a connection to another 

Bluetooth device, but can accept connections. Master module can initiate a connection to other devices. The user can use it simply 

for a serial port replacement to establish connection between MCU and GPS, PC to your embedded project, etc.  

 Hardware Features 

 Typical ‐80dBm sensitivity. 

 Up to +4dBm RF transmit power. 

 3.3 to 5 V I/O. 

 PIO(Programmable Input/Output) control. 

 UART interface with programmable baud rate. 

 With integrated antenna. 

 With edge connector. 

 Software Features 

 Slave default Baud rate: 9600, Data bits:8, Stop bit:1,Parity:No parity. 

 Auto‐connect to the last device on power as default. 

 Permit pairing device to connect as default. 

 Auto‐pairing PINCODE:”1234” as default 
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 Heart Beat Monitoring and Alert System using GSM Technology: 

 Proposed System: 

 

This design uses a miniaturized pulse sensor which has been optimized for very accurate sensing and measurement of changes in 

the heartbeat rate .The system calculates the heartbeat rate in beats per minute (BPM) with the help of microcontroller, displays 

the measured heart rate on a LCD display and sends an SMS with current BPM value, each time the heart rate goes above or below 

a fixed threshold ,while at the same time setting off a buzzer alarm attached to the patient module to trigger an alert .With small 

size and portability in mind ,the choice of the LCD display and miniaturized sensors aims at eliminating the need for a PC display 

,while making it easier  to carry the system about, for continuous monitoring .It thus ensures flexibility in real- time remote 

monitoring regardless of distance and location. 
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This sensor monitors the flow of blood through the finger and is designed to give digital output of the heartbeat when a finger 

is placed on it. This digital output can be connected to the microcontroller directly to measure the Beats per Minute (BPM) rate. It 

works on the principle of light modulation by blood flow through finger at each pulse.  The microcontroller issues control signal 

which instructs the GSM module to send an SMS remotely over the GSM network to the GSM mobile phone which receives the 

message sent to it. The GSM module and the program algorithm can also be designed such that the SMS message sent is to multiple 

predefined mobile users.  

 Advantages of GSM: 

Following are the advantages of GSM: 

 GSM technology has been matured since long and hence GSM mobile phones and modems are widely available across the 

world. 

 It provides very cost effective products and solutions.  

 The GSM based networks (i.e. base stations) are deployed across the world and hence same mobile phone works across the 

globe. This leverages cost benefits as well as provides seamless wireless connectivity. This will help users avail data and voice 

services without any disruption. Hence international roaming is not a concern.  

 Advanced versions of GSM with higher number of antennas will provide high speed download and upload of data. 

 Disadvantages of GSM 

Following are the disadvantages of GSM: 

 In order to increase the coverage repeaters are required to be installed.  

 GSM provides limited data rate capability, for higher data rate GSM advanced version devices are used.  

 GSM uses FTDMA access scheme. Here multiple users share same bandwidth and hence will lead to interference when more 

number of users are using the GSM service. In order to avoid this situation, robust frequency correction algorithms are used 

in mobile phones and base stations.  

 GSM uses pulse based burst transmission technology and hence it interferes with certain electronics. Due to this fact airplanes, 

petrol bunks and hospitals prevent use of GSM based mobile or other gadgets. 

 Heart Beat Monitoring and Alerting System using Bluetooth Module: 

This projects aims to use the pulse sensor (which is easily available now) with arduino uno and Bluetooth HC-05 module, The 

pulse sensor is placed on the finger and it measures the heart rate and  then sends the heart rate to android mobile via Bluetooth 

device, There is no special Android app required, any Bluetooth terminal app will work perfectly. It can be used to develop wearable 

for mobiles or wrist watches. 

 



Real Time Pulse Rate Monitoring and Alerting System using Bluetooth or GSM  
(IJSTE/ Volume 4 / Issue 10 / 051) 

 

 All rights reserved by www.ijste.org 
 

287 

A standard pulse sensor is used. An HC-05 Bluetooth module is used, since this modules gives and option an of both master and 

slave. We can send data from android cell to arduino and from arduino to android. Bluetooth terminal app is used to communicate 

between android and arduino. Android mobile and Serial Monitor screen shows output of the sensor. 

 Features of Bluetooth: 

Following are the features of Bluetooth technology. This itself is one of the advantages of Bluetooth.  

 Distance: About 30 to 50 meters  

 Data rate: Upto 1 Mbps  

 Number of devices in a piconet: 8, unlimited in Bluetooth low energy version.  

 Spreading: FHSS (Frequency Hopping Spread Spectrum) 

 Advantages of Bluetooth: 

Following are the advantages of Bluetooth: 

 It creates adhoc connection immediately without any wires. Connection establishment is very quick. User only needs to pair 

the Bluetooth PAN connection between two devices.  

 It has low power consumption.  

 It can pass through walls.  

 It has range better than Infrared communication.                                             
 Bluetooth devices are available at very cheap cost.  

 It has less interference compare to other wireless technologies due to use of FHSS technique. 

 Disadvantages of Bluetooth 

Following are the disadvantages of Bluetooth:  

 One of the big disadvantages of Bluetooth is security. This is due to the fact that it operates on Radio frequency and hence can 

penetrate through walls. It is advisable not to use it for critical business or personal data transfer.  

 As HomeRF technology operates on same frequency, It has interference from it.  

 The bandwidth is lower compare to WiFi.  

 Battery usage is more compare to the condition when Bluetooth is powered OFF.  

III. CONCLUSION 

This paper presents the implementation of heart rate monitoring system involving low cost arduino board and other easily available 

resources. The heart beat for one minute is counted and the output is displayed on the LCD screen. Data transmission from arduino 

to the smart phone is done either via GSM or Bluetooth module depending on the distance on which data has to be transmitted.   
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