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Abstract— Health related issues and parameters are of utmost 

importance to man, and is essential to his existence and 

influence and thus he has sought for an improved system that 

would be able to capture and monitor the changes in health 

parameters irrespective of time and location so as to provide 

for measures that will forestall abnormalities and cater for 

emergencies. This work presents a system that is capable of 

providing real time remote monitoring of the heartbeat, 

temperature, ECG signal in monitor with improvements of an 

alarm and SMS alert. This project aims at the design and 

implementation of a low cost but efficient and flexible 

heartbeat monitoring and alert system using GSM 

technology. It is designed in such a way that the 

heartbeat/pulse rate is sensed and measured by the sensors 

which sends the signals to the control unit for proper 

processing and determination of the health parameters which 

is displayed on an LCD, it then proceeds to alert by an alarm 

and SMS sent to the mobile phone of the medical expert or 

health personnel, if and only if the threshold value of the 

health parameter is maximally exceeded. Thus this system 

proposes a continuous, real time, remote, safe and accurate 

monitoring of the heartbeat rate and helps in patient’s 

diagnosis and early and preventive treatment of 

cardiovascular ailments.  
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I. INTRODUCTION 

Cardiovascular disease is one of the main causes of death in 

many countries and thus it accounts for the over 15 million 

deaths worldwide. In addition, several million people are 

disabled by cardiovascular disease. The delay between the 

first symptom of any cardiac ailment and the call for medical 

assistance has a large variation among different patients and 

can have fatal consequences. One critical inference drawn 

from epidemiological data is that deployment of resources for 

early detection and treatment of heart disease has a higher 

potential of reducing fatality associated with cardiac disease 

than improved care after hospitalization. Hence new 

strategies are needed in order to reduce time before treatment. 

Monitoring of patients is one possible solution. Also, the 

trend towards an independent lifestyle has also increased the 

demand for personalized non-hospital based care. 

Cardiovascular disease has shown that heart beat rate plays a 

key role in the risk of heart attack. Heart disease such as heart 

attack, coronary heart disease, congestive heart failure, and 

congenital heart disease is the leading cause of death for men 

and women in many countries. Most of the time, heart disease 

problems harm the elderly person. Very frequently, they live 

with their own and no one is willing to monitor them for 24 

hours a day Micro controller device is used for temporary 

storage of the data used for transmission. For a patient who is 

already diagnosed with fatal heart disease, their heart rate 

condition has to be monitored continuously. This project 

proposes and focuses on the design of the heartbeat monitor 

that is able to monitor the heart beat rate condition of patient 

continuously. This signal is processed using the 

microcontroller to determine the heart beat rate per minute. 

Then, it sends short message service (SMS) alert to the 

mobile phone of medical experts or patient’s family 

members, or their condition of the patient and abnormal 

details via SMS. Thus, doctors can monitor and diagnose the 

patient’s condition continuously and could suggest earlier 

precaution for the patients themselves. The remote health 

monitor proposed in this work can be used in hospitals and 

also for patients who can be under continuous monitoring 

while travelling from place to place, since the system is 

continuously monitoring the patient. 

II. BACKGROUND STUDY 

Recent breakthroughs in science and technological 

innovations have led to an unprecedented advancement in 

provisions of technological solutions for the numerous 

problems facing mankind. Researchers are busy leveraging 

on modern technology to provide better and improved 

solutions commensurate to the ever increasing demands. A 

heart rate monitor is a personal monitoring device that allows 

one to measure one's heart rate in real time or record the heart 

rate for later study. Early models consisted of a monitoring 

box with a set of electrode leads which attached to the chest. 

The first wireless electrocardiogram (ECG) heart rate monitor 

was invented in 1977 as a training aid for the Finnish National 

Cross Country Ski team and as 'intensity training' became a 

popular concept in athletic circles in the mid-80s, retail sales 

of wireless personal heart monitors started from 1983. In old 

versions of the monitor, when a heartbeat is detected a radio 

signal is transmitted, which the receiver uses to determine the 

current heart rate. This signal can be a simple radio pulse or 

a unique coded signal from the chest strap (such as Bluetooth 

or other low-power radio link); the latter prevents one user's 

receiver from using signals from other nearby transmitters 

(known as cross-talk interference). Newer versions of the 

heart rate monitor include a microprocessor which is 

continuously monitoring the ECG and calculating the heart 

rate, and other parameters. Modern heart rate monitors 

usually comprise two elements: a chest strap transmitter and 

a wrist receiver or mobile phone (which usually doubles as a 

watch or phone). In early plastic straps, water or liquid was 

required to get good performance. Later units have used 

conductive smart fabric with built-in microprocessors which 

analyses the ECG signal to determine heart rate. More 

advanced models will offer measurements of heart rate 

variability, activity, and breathing rate to assess parameters 

relating to a subject's fitness. Sensor fusion algorithms allow 

these monitors to detect core temperature and dehydration. 

The digital heartbeat monitor and alert systems provides a 

more unique, effective and efficient means of real-time 

monitoring of a patient’s health parameters and has ever since 
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witnessed an unprecedented tremendous advancement as 

researchers keep searching for better ways to make these 

monitoring and alert systems more flexible, portable, and 

efficient. This section presents a review of current research 

findings and works done so far by different researchers with 

the same mind-set of providing flexible, portable, and 

efficient monitoring and alert systems. 

III. LITERATURE REVIEW 

In recent years heath monitoring is gaining importance. 

Changes when observed at regular interval of time can be 

stated as health monitoring. Identification of fluctuations 

occurring in health parameters can also be stated as health 

monitoring. Vital parameters should be monitored in such a 

way that the standard of living of an individual remains 

unaffected. The monitoring systems should have the 

provision of providing feedback in real time .Taking into 

consideration the changing demands of monitoring systems 

various health monitoring systems have been developed in 

recent times. With the tremendous growth in the field of 

information technology, computers and networks they are 

been used on a large scale in the area of health monitoring. 

Combination of telecommunication and information 

technology is used for giving services related to health along 

with facility of providing services over a distance is done in 

the field of telemedicine. Mobile phone is a simple example 

of many other systems which are developed by making use of 

computers and networks. Condition of patient being 

monitored at distance can be termed as tele monitoring which 

deals with monitoring the health parameters of any individual 

when the doctor and the patient are not at the same location it 

is more convenient if the patient cannot travel larger distance 

and when the patient can perform basic heath monitoring 

tasks by themselves. Biosensors are the sensors which are 

used in biomedical applications. 

Heart rate, body temperature, respiration, blood 

pressure etc. which are the vital parameters that can be 

measured by biosensors. Health care technologies re mostly 

confined to hospitals. Research has been carried out handle 

the issue of hindrance in the movement of patients. 

Smartphone can be used as a solution for receiving and 

transmitting the data. Data transmitted from any system 

should be saved so that it can be used as needed. Health 

monitoring systems also require saving their data. Database 

system can be helpful for saving the data obtained from the 

health monitoring systems. Here in this paper we have made 

use of a web based database system where the web server will 

save the data at regular interval. FPGA is used as a controller 

through which data is send to graphical user interface(GUI) 

and then passed on to the server which further sends the data 

to Smartphone which is displayed with the help of android 

application.  A mobile device for monitoring pulse and 

respiration named as is proposed by making use sensor based 

on the principal of magnetic induction (MI) and reflective 

photo plethysmography for measurement of respiration and 

pulse respectively. Microcontroller is used as the central 

processing unit and the information is transferred to the 

mobile phone using the Bluetooth technology. The device 

works in a non- contact way and can be kept in pocket due its 

small size and flexibility. Android based patient monitoring 

is proposed in this system can detect multi parameters of the 

body such as ECG, heart rate, blood pressure, temperature 

and pulse oximeter this system has advantages such as it is 

portable, mobile, compact, consumes less power, stores the 

data in database. 

In the system described here the values are entered 

into a database and are uploaded into a web based server 

manually. A system was developed in which describes a 

mobile health monitoring system consisting of a portable 

multifunctional physiological parameters detecting 3AHcare 

node and a real-time data telemetry using mobile program on 

the Smartphone with the help android operating system. The 

data of this system is stored locally on micro SD flash and 

data transmission is done with the help of TCP/IP protocol. A 

multi-parameter patient monitoring system for method for 

ICU patients based on GSM has been presented in It also has 

facility of controlling the dosage of medicine of the patient. 

Communication within the hospital and through SMS has 

been done by using GSM. A system monitoring blood 

pressure, pulse rate and fall of an elderly at home has been 

described in. For analysis of data in real time a smart 

phone/laptop based network was used. Bluetooth technology 

is used for transfer of data from sensors. A system making 

use of heart rate monitor for processing the data to 

Smartphone with the ability of calculating energy 

consumption, detecting states of stress and classifying events 

in arrhythmia, the devices have advantages such as being 

portable, economical, easy to use etc. and useful for people 

with heart diseases and neurological disorders. The device 

proposed by them does not make use of traditionally used 

multichannel electrocardiograph instead they have used hear 

rate monitor. 

A. Healthcare Monitoring System Using Body Sensor 

Network 

Sensor connected to microcontroller through wired 

communication and data from microcontroller are transmitted 

to cloud server through wireless communication. This is 

simulated using Proteus software, and the parameters are 

viewed by remote health app and M2M patient monitoring 

screen. In the simulation, he heart beat rate, temperature and 

stress are continuously uploaded in cloud. 

B. Heart Beat Monitoring Using Bluetooth 

A practical system for monitoring heartbeat where it does not 

use the self–count pulsation of blood or ECG signal is 

developed in. The output of the sensor is viewed through the 

numbers of beat count on the counter display using a 7-

segment display. The result on the counter display updates its 

reading for every two seconds. It uses Bluetooth technology 

to communicate the data with a terminal computer. The data 

received from heart rate module can be saved and view for 

further medical usage such as to get hourly or daily data. The 

result from this project shown great outcome, indeed we had 

tested the Bluetooth's signal of this system within our 

building facilities which blocked by gypsum's partition and 

the signal can be transmitted between 15 to 20 meters radius. 

The block diagram illustrates the overall picture of 

low cost heart beat monitoring device using Bluetooth. This 

system can be divided into several parts which are the sensor 

board, microcontroller, Bluetooth communication and 
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computer. In sensor board the components consist of sensor, 

microcontroller and communicate with Bluetooth transceiver. 

At computer side consist of Bluetooth transceiver, comm. 

module, monitor and server. The signal is taken from the 

human finger. This signal will be capture by IR diode and 

photodiode by applied the principle of Plethysmography 

(PPG). The signal pickup from the sensor will be processed 

by microprocessor and the data will be passing to Bluetooth 

communication module in PIC board and transmitted to 

computer. The data will be captured by Bluetooth transceiver 

at computer side and beat rate will be displayed in GUI at 

computer display another display can be viewed at LCD 

embedded at microcontroller board. The data also will be 

stored for further action. 

 
Fig. 1: Existing System Block Diagram 

In this prototype PIC 16F877A microcontroller is 

used, intended to attain low cost objective, using this PIC 

microcontroller is much cheaper compare to other controller 

for instance ATMEL microcontroller. To activate this micro 

controller, seven pins in PIC need to be connected; one pin 

from power supply, four pins from reset pin and another two 

pins from oscillator. Figure 2 shows the schematics of PIC 

16F877A microcontroller. This PIC via Pin 4 (RA4) is 

connected with heart beat circuitry via pin 7 in operational IC 

LM358N. For Bluetooth transmission RX/TX pin RC6/RC7 

is connected to MAX 232 pin14/13 this for converts signal 

from RS232 serial port to signals fitting for use in TTL 

compatible digital logic circuit. For LCD display, pin RB4 

and RB5 in port B and RD4 to RD7. 

IV. PROPOSED SYSTEM 

The proposed method uses PIC16F877A microcontroller as a 

gateway to communicate the various sensors such as 

temperature sensor, heart beat sensor and breathing sensor. 

The microcontroller picks up the sensor data and sends it to 

the network and hence provides real time monitoring of the 

health care parameters for doctors. The data can be accessed 

anytime by the doctors. The controller alerts the caretaker 

about variation in sensor output. The security issue is been 

addressed by transmitting the data through the password 

protected Global System for Mobile communication  (GSM) 

module which will be encrypted and the users/doctor can 

access the data by logging to the html  webpage. At the time 

of extremity situation alert message is sent to the doctor 

through GSM module Hence quick provisional medication 

can be easily done by this system. This system will be 

efficient with time to time response. This works presents a lot 

of considerations and improvements that were incorporated 

in to the functionality of the device so as to reflect desired 

features such as cost, design complexity, size, software 

development, weight, lack of portability etc. This design uses 

a miniaturized pulse sensor (IC sensor) which has been 

optimized for very accurate sensing and measurement of 

changes in the heartbeat rate. The system calculates the 

heartbeat rate in beat per minute (BPM) with the help of the 

microcontroller, displays the measured heart rate on a 16X2 

character LCD 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 sensor 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. 

Another interesting feature of this particular design is the 

reprogrammable and open source nature of the product, 

which makes it easier to re-specify the particular heart rate to 

watch out for, as well as play with the system parameters, to 

suit the users need better. This is necessary due to varying 

environmental and patient conditions. 

A. Advantages 

 Bridging the gap between the doctor and the patients. 

 Best to be used on rural areas. 

 It is a multipurpose so that overall conditions are easily 

measured. 

 Easy to operate. 

 Compare with compact sensor it gives better 

performance. 

 
Fig. 2: Proposed System Block Diagram 

V. CONCLUSION 

The instrument has simple structure stable and reliable 

operation, high Accuracy, low power consumption, good 

portability full featured function, and extensive application 

occasion. The real time monitoring system for cardiac patient 

physical state is based on wireless transceiver module 

technology. It can be taken by patient and keep the patient 

moment intact because it is miniature and portable .The 

system can monitor and record the physical states and 

moment parameters real time, and the provide auxiliary 
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means for the correct diagnosis of doctor. With intelligent 

transceiver module , the sign of acute disease for patient can 

be found early, and then the patient can be helped in time, the 

sudden death of patient can be avoided. This project is 

initiated to alert the family members about patient’s heartbeat 

via SMS. It fulfils the objective to detect and monitor 

patient’s health monitoring technique, interfaced with GSM 

modem and sends alert to the family or/and medical experts 

via SMS. The connection between microcontroller and 

HyperTerminal is successfully established before the system 

can be interfaced to the GSM modem. At the moment, 

ongoing test on sending alert directly from PIC circuit to 

mobile phone is still carry out to get a stable system. For 

future development, this project can be properly designed. It 

can be modified to become very light, portable, smart and 

elegant. 

VI. FUTURE SCOPE 

In future more sensors can be added to the system and 

different communication technologies can be used for 

transmitting and receiving the data. An application specific 

IC can be developed moreover the system can be extended to 

monitor the motion patterns and visual detection of elderly 

patients. Accelerometer sensor can be attached to human arm 

for determining patient’s movements and 3D cameras can be 

used for visual monitoring of elderly patients according to the 

walking patterns. 
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