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ABSTRACT: Heart rate is one of the most important health parameter that is directly related to human 

cardiovascular system. Heart rate can be described as the number of times the heart beats per minute. This paper 

describes the development of microcontroller based heart beat monitoring system. Heart rate is utilized by 

medical professionals to diagnose and track medical conditions of a person. It is also use by individuals like 

athletes who are interesting in monitoring there heart beat during a run in order to acquire maximum efficiency. 

Eating unhealthy food or a change in lifestyle has increased incidents related to heart and vascular diseases. 

Furthermore, nowadays more and more heart problems are being diagnosed in younger patients paper described 

how a single-chip microcontroller used to detect the heartbeat rate in real-time and also, it also permits doctors 

to get reading of heart beat and location of the patient by GSM every twenty-four hours. The system discussed 
read, stores and analyze the heart beat in real time. The hardware and software design are oriented in a single-

chip microcontroller based system thus minimizing the size. 
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I. INTRODUCTION 

A heart rate monitor is a personal monitoring device that enables a subject to gauge their pulse in real time or 

record their pulse for later study. Early models comprised of a checking box with a lot of cathode drives that 

joined to the chest. The heart rate of a healthy man is around 72 bpm and Babies at around 120 bpm, while older 

children have heart rates at around 90 bpm. The heart rate rises gradually during exercises and returns slowly to 

the rest value after exercise. Heart rate can be defined as several heart beats per unit of time. Heart rate varies 

depending upon the kind of work or exercises a person are doing as the body’s need to absorb oxygen and in 
turns release carbon dioxide during exercise or sleep.  

Heart rate is utilized by medical professionals to diagnose and track the medical conditions of a person. It is also 

used by individuals like athletes who are interesting in monitoring their heart beat during a run to acquire 

maximum efficiency. Eating unhealthy food or change in lifestyle has result in increase in incidents related to 

heart and vascular diseases. Furthermore, nowadays more and more heart problems are being diagnosed in 

younger patients. Coronary heart disease is now the leading cause of death worldwide thus there is a need for a 

device which can diagnose heartbeats in real time.  

As figures demonstrate, almost two million people suffer the adverse consequences of a heart attack every year, 

with one citizen kicking the bucket in India like a clockwork. The WHO estimates that coronary disease levels 

worldwide will increase rapidly by 23.3% in 2030. The management of such an ongoing illness requires 

continuous and long-term supervision. A doctor may not be qualified to offer patients medication or care, or a 

gatekeeper may not be willing to carry the paten to the cl. The patient is not eligible to administer drugs or other 
medicines 

In a clinical environment, the pulse is estimated under controlled conditions like blood measurement, heart beat 

estimation, and Electrocardiogram (ECG). In any case, there is a need that patients can measure the heart in the 

home rate condition also. The pulse rises bit by bit during activities and returns gradually to normal after 

exercise. This paper presents the design and development of a compact and low cost microcontroller-based 

portable system used for monitoring heart beat on real time and alerting about patient to a care person in real 

time. 
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When the population grows and managerial attention rises, the need to preserve the consistency and 

affordability of account whilst effective monetary and HR management is achieved. This undertaking is 

achieved. The only unambiguous element which makes such a communication system fruitful is the use of 

current new technologies in this context. 

 

II. LITERATURE REVIEW 

This paper centers on heart rate monitoring and alert which can screen the heartbeat rate condition of the patient. 

The framework decides the heartbeat rate per minute and afterward sends an SMS alert to the cell phone. It is 

compact and cost-efficient. It is a proficient framework and simple to deal with and in this way gives 

extraordinary flexibility and serves as an incredible improvement over other conventional monitoring an alert 

systems[1]. In this paper design of the wireless belt that consistently observing the human heartbeat rate and the 

temperature is proposed. It receives a signal from the body and sends SMS to the specialist and they're relative 

so at the time of cardiovascular failure, treatment can be given within time. Life is valuable to numerous 

individuals among us misfortune their life to respiratory failure.  

By utilizing this framework and checking our wellbeing at regular intervals it is possible to reduce the chance of 
coronary attack[2]. This system is used to screen physical parameters like heart pulsates and send the purposeful 

data clearly to authority through a Web application. This System includes an IR base heartbeat sensor, Arduino 

Uno. This evaluation's heartbeat from a child to a senior person. The negligible exertion of the contraption will 

give fitting order post-effective checking structure." Heart Rate watching system using Heart rate Sensor and 

Arduino". With the progression of development, in this endeavor, we can identify internal heat level and 

heartbeat cautiously using Arduino[3]. This paper depends on the observation of the patient that is done by the 

specialist constantly without actually visiting the patient. In this paper, IoT is turning into a significant stage for 

some administrations and applications, additionally utilizing Raspberry Pi as a sensor hub as well as a controller 

here. Paper proposes a generic health monitoring framework as a step forward to the advancement made in this 

department till now. The pulse of the patient can be checked by the specialist or by the guardian without really 

visiting the patient.  Subsequently, specialists can give quick services from the remote place or on the off chance 
that checked by the guardian. The framework is actualized utilizing pulse rate sensor, Arduino UNO, Raspberry 

Pi 3 and ThingSpeak cloud[4].  

This framework is utilized to monitor physical parameter like heart beat and send the deliberate information 

legitimately to a specialist through SMS. The framework comprises an IR base heart beat sensor, Arduino Uno 

and GSM module. This gadget will have the option to quantify heart beat from a newborn child to senior 

individual. The ease of the gadget will give proper command post successful checking framework[5]. This paper 

shows that respiration and heartbeat of people can be estimated with a UWB connection radar. However, a few 

difficulties happen for heartbeat measurements with the described method restricting it to specific applications. 

In expansion, a way to deal with detecting a low radar cross the section inside the response of the UWB radar is 

presented. This strategy shows promising outcomes and is additionally useful for imaging systems[6]. The 

primary target of this paper is to plan and build up a framework that remotely screens the pulse and to play 

music relying upon the tune of heartbeat to commend practice systems.  

A heartbeat sensor circuit is intended to get the heartbeat per minute (bpm). The yield of the sensor is sent to the 

Arduino Ethernet shield's web server. Individuals can screen physical status of the patent remotely from the 

web. The pulse is gotten from the pulse sensor. So as to play a music Arduino is associated with the Audio 

shield, which plays music relying upon the human pulse, the pulse of the patient can be seen by entering the IP 

(web convention) address of the customer's Arduino Ethernet shield on the internet browser[7]. This paper 

examines into a remote monitoring system for observing the unusual electro cardio signals and transmitting 

information naturally through cell phone messages. Such a framework uses the GSM MODEM and completely 

created GSM system to achieve information transmission, bringing about an extraordinary decrease in costs for 

observing and alert, a smaller volume of monitoring device just as convenient and reliable operation[8].  

 

III. METHODOLOGY 

Microcontroller PIC16F877A  

This powerful (200 nanosecond instruction execution) yet easy-to-program (only 35 single word instructions) 

CMOS FLASH-based 8-bit microcontroller packs Microchip's powerful PIC® architecture into a 40- or 44-pin 

package and is upwards compatible with the PIC16C5X, PIC12CXXX and PIC16C7X devices. The 
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PIC16F877A features 256 bytes of EEPROM data memory, self-programming, an ICD, 2 Comparators, 8 

channels of 10-bit Analog-to-Digital (A/D) converter, 2 capture/compare/PWM functions, the synchronous 

serial port can be configured as either 3-wire Serial Peripheral Interface (SPI™) or the 2-wire Inter-Integrated 

Circuit (I²C™) bus and a Universal Asynchronous Receiver Transmitter (USART). All of these features make it 
ideal for more advanced level A/D applications in automotive, industrial, appliances and consumer applications. 

Heart Beat Sensor (sunroom-11570)  

Heart beat sensor is intended to give a digital output of heat beat when a finger is set on it. At the point when the 

heart beat detector is working, the beat LED flashes with every heartbeat. This digital output can be associated 

with a microcontroller legitimately to quantify the Beats Per Minute (BPM) rate. It works on the principle of 

light modulation by blood flow through finger at each pulse.  

The sensor comprises a red LED and light detector. The LED should be too bright as the greatest light should 

pass spread in finger and recognized by indicator. Presently, when the heart pumps a beat of blood through the 

veins, the finger turns out to be marginally increasingly obscure thus less light arrived at the identifier. With 

every heart heartbeat the identifier signal changes. This variety is changed over to electrical heartbeat. This sign 

is intensified and activated through a speaker which yields +5V rationale level sign as shown in fig. 1. 

 

 

GSM Modem(SIM300)  

This is a plug and play GSM Modem with an easy to interface sequential interface. Use it to send SMS, make 
and get calls, and do other GSM activities by controlling it through basic AT commands from microcontrollers 

and PCs. It utilizes the profoundly well-known SIM300 module for every one of its activities. It accompanies a 

standard RS232 interface which can be utilized to effectively interface the modem to microcontrollers and PCs.  

The modem comprises of all the necessary external hardware required to begin exploring different avenues 

regarding the SIM300 module like the power regulation, external antenna, SIM Holder, etc. 
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IV. SYSTEM BLOCK DIAGRAM 

 

 

The hardware design is based on an embedded system implementation using the PIC16F877A microcontroller 

from the microchip. It is 40-bit controller as depicted in fig.2. 

This paper exhibits a procedure to quantify the pulse by detecting the adjustment in bloodstream in a finger 

some time the heart is pumping the blood. This change is estimated with the assistance of heart beat sensor. This 

sensor comprises of light detector and 660nm super red led. The idea driving this 660 nm led is that the normal 

wavelength of cell tissue in the human body extended between 600 nanometers and 720 nm; 660 is the mid-

point. So generally, the explanation a 660 nm works superior to anything some other single recurrence is 
because it is nearer to the resounding recurrence of cell tissue. The other explanation is that 660 nm ingests 

better in hemoglobin. 

 

V. METHOD USED TO IMPLEMENT 

This framework comprises of Microcontroller (PIC16F877A), heartbeat sensor, GSM modem, GPS recipient. 

For estimating Heartbeat, the input is taken from a figure of a human. Heartbeat sensors will create a digital 

pulse corresponding to each thump. This heartbeat is checked by interfacing the heartbeat sensor to the 

microcontroller to pin no. 1155((TT11CCKKLL)) and programming the microcontroller in counter mode. After 

counting of pulse for one minute, the value of the heartbeat will be displayed on LCD and if the value is beyond 

the normal range then the location of the patient will be a message to care person using GSM. This message 

contains the location in the format of latitude and longitude. By inserting this co-ordinate in GPS navigator then 

you will get the exact location of the patient. 

 

VI. CONCLUSION 

We have developed the system in such a way that it can be implemented for monitoring heart beat in real time. 

This system is helpful for Monitoring of Heart beat for athletes and person who are doing exerciser regularly. 

This system can be used in home, or during travelling, or in hospitals also. For testing this system we have 

measures heart rate and pressure of different person. By keeping value outside normal range, I checked it will 

message to care person that message contains latitude and longitude. By inserting these latitude and longitude in 

Google Earth we got name of location of patient. 
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