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Abstract— this paper intends to provide a specified depiction 

of heart rate monitoring system based on sensor. This paper 

would not only provide old age individuals with safe and 

accurate monitoring but also with the freedom of movement. 

To diagnose health status of heart, heart monitoring system 

use heart signals produced during each cardiac cycle. This 

paper explains how a wand (stick) can be used to analyse 

heart rate signals in real time. In addition, it also allows 

doctors to focus on the patient’s heart rate, which alleviates 

risks associated with cardiovascular diseases from which the 

patient is suffering. The essential feature of this paper is not 

to use commercially existing pulse oximetry sensor rather it 

is being designed via discrete components. The sensor unit 

consists of a light emitting diode and a photodiode. It 

processes the real time information of the heart rate so that 

the patient suffering from any unusual condition could get the 

instant aid at this particular duration and also prevents patient 

from reaching dead end. This paper reviews the current 

research and development on out-home patient monitoring. A 

variety of system implementations were compared and 

evaluated to identify the technical shortcomings in the present 

health monitoring systems. 
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I. INTRODUCTION 

A. Objective 

In this festinant pace world it is arduous for people to be 
perennially available for their near ones who might require 

them while they are suffering from heart attack or any 

physical disorder. This is so far especially cardiac patient 
need to be monitored continuously by their doctor to verify 

their heart rate. This would be impalpable for the doctors to 
be present beside their patient all time. Hence to lessen the 

excessive burden of continuously monitoring patient’s heart 

rate from doctor’s head, we are proposing a patient’s heart 
rate monitoring system using GSM mounted over a steel 

wand. So for sending messages from patient’s location to 

medical consultant at the time of need, GSM modem is used. 
The system includes processing modules which receives 

physiological data from the patient and GSM module to hand 

over the acquired data to the doctor’s mobile. It also measures 
temperature and as both sensors give accurate output 

therefore our wand rules out the use of traditional medical 
instrument such as thermometer and other devices. The main 

objective of the project is to provide a means of a portable 

heart rate monitor for patients suffering from cardiovascular 
diseases like ‘tachycardia’ and ‘arrhythmia’ and also share 

with their physician through an SMS alert at any unusual 

condition or whenever needed. 

B. Existing System 

The conventional method of measuring the heart rate of 

patient was ECG (Electro Cardio Graphy). This method faced 

the problem of portability and also inaccuracy at times. 

The wrist wareable watches present now-a-days 

help to monitor heart rate but they are not economical and the 

beep sound also causes much distraction especially while on 

road and may result in accidents also. 

The chest strap may lead to suffocation and may 

show false reading whenever the person runs. 

All the monitoring devices suffer with the problem 

of pairing and are expensive. 

C. Proposed System 

The proposed system consist of simple portable hand stick 

(wand) with a GSM and GPS module for real time monitoring 

of heart rate. The first approach is to extract the ECG signal 

from the patient then the methodology is to process the signal 

send to the controller which evaluates the heart rate and sends 

an SMS to the doctor through the GSM and GPS module 

attached to it. 

II. COMPONENTS INTEGRATED 

A. PIC Microcontroller (16F72) 

The PIC 16F72 is an 8- bit microcontroller of RISC 

architecture which has an on chip 8 channel 10 bit analog to 

digital converter. It perfectly fits many uses, from automotive 

industries and controlling home appliances to industrial 

instruments, remote sensors, electrical door locks and safety 

devices. It is also ideal for smart cards as well as for battery 

supplied devices because of its low power consumption. 

1) Specifications 

 Clock input required to PIC controller is DC-5MHz. 

 ADC is 10 bit, up to 8-channel ADC. 

 Flash program memory is up to 8K*14 words. Data 

memory is up to 368*8 bytes. 

 EEPROM data memory is up to 256*8 bytes. 

 Timers are Timer0- 8 bit timer/counter, Timer1- 16 bit 

timer/counter, Timer2- 8 bit timer/counter. 

B. LCD Display 

LCD is a liquid crystal display. In market 14-pin and 16-pin 

LCD displays are available. In this project we use 16 pin LCD 

display. 16 means 8 characters per line and there are 2 such 

lines & LCD each character is displayed in 5*7 matrix. Since 

in this project we are displaying the Heart Rate and 

temperature of the patient or any user, therefore, a LCD 

module is necessary. 

C. Temperature Sensor 

LM35 is used as a temperature sensor which gives output 

voltage linearly proportional to Celsius temperature. External 



W. A. T. C. H. Wand Automation for the Care of Heart 

 (IJSRD/Vol. 5/Issue 02/2017/479) 

 

 All rights reserved by www.ijsrd.com 1759 

calibrations are not required for LM35. It operates from 4 to 

30V and provides low impedance output. 

1) Specifications 

 Calibrated Directly in °Celsius (Centigrade). Linear + 10 

mV/°C Scale Factor. 

 0.5°C Ensured Accuracy (at +25°C). 

 Rated for Full −55°C to +150°C Range. 

 
Fig. 1: LM35 

D. GSM Modem 

GSM stands for ‘Global System for Mobile’, which is used to 

establish the communication between GSM modem and 

mobile device. For communication purpose GSM modem 
requires 12V power supply, communication interface such as 

SIM (Subscriber Identity Module) Card same as mobile 

phones to activate communication with the network. 

 
Fig. 2: GSM Module 

E. GPS Receiver System 

This is a high gain GPS Receiver (5V Serial) with 4pin. 

Receiver is made with third generation POT (Patch Antenna 

on Top) GPS module. The built in 3V to 5V level convertor 

enable us to interface with normal 5V PIC Microcontrollers. 

The 4 Pins are 5V, TX, RX, and GND. No set up is required, 

just plug in to the power (5V), your data (NMEA 0183) is 

ready at TX pin. This is a standalone 5V GPS Module and 

requires no external components .It is built with internal RTC 

Back up battery. It can be directly connected to 

Microcontroller's UART. With the use of high gain GPS 

engine providing a solution that high position and speed 

accuracy performances as well as high sensitivity and 

tracking capabilities for searching location of patient at 

unusual conditions and also provides standard NMEA0183 

strings in “raw” mode for any microcontroller. The module 

provides current time, date, latitude, longitude, speed, altitude 

and travel. 

 
Fig. 3: GPS Receiver Module 

F. Pulse Oximetry Sensor 

The principle of pulse oximetry is based on red light 

absorption characteristics of oxygenated and deoxygenated 

hemoglobin. Oxygenerated hemoglobin allows red light to 

pass through and if it fails then the circuitry becomes active 

and a high alert signal is instantly send to the respective 

doctor and family members in form of text message. 

 
Fig. 4: Pulse Oximetry Sensor 

G. Signal Conditioning 

Signal conditioner converts the output of the sensor into an 

electrical quantity suitable for operation of the display or 

recording system. Signal conditioner may vary in complexity 

from a simple resistance network or impedance matching 

device to multi-stage amplifiers and other complex electronic 

circuits. Signal conditioning usually include functions such 

as amplification, filtering (analog or digital), analog to digital 

and digital to analog conversion or signal transmission 

circuitry. They help in increasing the sensitivity of 

instruments by amplification of the original signal or its 

transformed form. It has a high input impedance, 100Mohms 

or more to reduce the effects of any signal distortion. The high 

input impedance also minimizes errors due to the finite on – 

resistance of the A / D convertor or channel switches. 

III. METHODOLOGY 

 
Fig. 5: Block Diagram 

We made few of the modules to implement our project work. 

We have used an integrated set of components shown in 

above block diagram. Through our circuitry we have 

designed and developed a portable and light weighted wand 

which could be carried by any user whenever the person 
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requires. First the circuit is switched ON and the finger tip of 

the person is clipped with the heart pulse sensor. This circuit 

measures the pulse impulses of the person, and is sent to the 

Microcontroller which counts the number of pulses received 

with the help of an inbuilt timer and as per the Program 

written into the circuit displays the value on the LCD in beats 

per minute alongwith temperature. When the heart rate goes 

abnormal then that value is sent automatically to the GSM 

circuit containing a SIM card for communication and sends 

the value detected by the circuit as an SMS to doctor’s 

number and also to family members specified as per the 

program. 

IV. CONCLUSION 

The main objective of developing this project module is to 

alert medical advisory about present health condition via 

SMS. The instrument has simple structure stable and reliable 

operation, high accuracy, low power consumption, good 

portability. The SMS alert will be given to the doctor and 

family members when body temperature and heart rate 

exceeds or below the threshold level. It fulfills the objective 

to measure heart rate and body temperature. The proposed 

wand could be taken by patient and keep the patient 

movement intact because it is miniature and portable. The 

system can monitor real time heart rates and provide auxillary 

means for current diagnosis of doctor at the time of need. But 

for this module GSM requires postpaid sim card as messages 

can’t be send to medical advisory without a network 

coverage. 
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V. FUTURE SCOPE 

This system design can be further equipped with other types 

of sensors for measuring the temperature, sugar & salt levels 

in patients’ blood and also the breathing rates of the patient. 

Serial output can be attached to the device so that the heart 

rates can be sent to a PC for further online or offline analysis 

of the recorded data. 

The project can be implemented as complete patient 

health monitoring system by measuring BP, Tumors etc. 

which can be done by connecting corresponding sensors to 

the Microcontroller Unit. 

This system can be further extended to a level of a 

complete house hold health monitoring system, reducing the 

need for further testing at the hospitals and saving time. 
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