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Abstract 

An innovating real time monitoring system to monitor people that suffer from heart arrhythmias without having to be 

hospitalized; and therefore, living a normal life while feeling safe at the same time. Special attention is paid to two aspec ts: 

Cost of the system and Notification latency. Our portable miniature wireless device for ECG measurements is very helpful to 

many industries as a person only be required to carry a cell phone, when device detects any abnormal activity of heart it wil l 

alert the person and automatically help will called. So by this critical delay in medical treatment and lack of early warning can 

be avoided.   
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

An electrocardiogram (ECG), also called an ECG, is a graphic tracing of the voltage generated by the cardiac or heart muscle 

during a heartbeat. It provides very accurate evaluation of the performance of the heart. The heart generates an electrochemical 

impulse that spreads out in the heart in such a fashion as to cause the cells to contract and relax in a timely order and, thus, give 

the heart a pumping characteristic. This sequence is initiated by a group of nerve cells called the sinoatrial (SA) node, resulting 

in a polarization and depolarization of the cells of the heart. Because this action is electrical in nature and the body is conductive 

with its fluid content, this electrochemical action can be measured at the surface of the body. 

 
Fig. 1: An electrocardiogram (ECG) 

An actual voltage potential of approximately 1 mV develops between various body points. This can be measured by placing 

electrode contacts on the body. The four extremities and the chest wall have become standard sites for applying the electrodes. 
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Standardizing electrocardiograms makes it possible to compare them as taken from person to person and from time to time from 

the same person. The normal electrocardiogram shows typical upward and downward deflections that reflect the alternate 

contraction of the atria (the two upper chambers) and of the ventricles (the two lower chambers) of the heart. A typical single 

cardiac cycle waveform of a normal heartbeat is shown in Figure 1. The voltages produced represent pressures exerted by the 

heart muscles in one pumping cycle. The first upward deflection, P, is due to atria contraction and is known as the atrial 

complex. The other deflections, Q, R, S, and T, are all due to the action of the ventricles and are known as the ventricular 

complexes. Any deviation from the norm in a particular electrocardiogram is indicative of a possible heart disorder.   In this 

application report, the ECG waveform is used by the MCU to measure the heartbeat rate. Because heartbeat calculation is the 

major focus the electrodes are simplified to two connections, one to a right arm and one to the left arm. 

II. PROBLEM STATEMENT 

There are some shortcomings present in existing system. Currently there are number of health monitoring systems available for 

the ICU patients which can be used only when the patient is on bed. This system is wired everywhere. The patient is monitored 

in ICU and the data transferred to the PC is wired. Such systems become difficult where the distance between System and PC is 

more. The available systems are huge in size. Regular monitoring of patient is not possible once he/she is discharged from 

hospitals. These systems cannot be used at individual level. The other problem with the system is that it is not able to determine 

whether the patient has undergone a sudden stroke of heart attack. So to overcome these limitations of systems we have proposed 

a new system. The system is able to transmit the parameters (heartbeat) of a patient continuously and over long distance 

wirelessly. 

 
The system is also able to indicate about the sudden heart stroke about the patient directly to the doctor. Due to this the doctor 

can provide quick service to the patient and hence beneficial in saving a lot of lives. 

III. PROPOSED SYSTEM 

The system which we are going to proposed is shown in figure 2. It shows the general overview of the system. The electrodes are 

attached to Right Arm (RA) and Left Arm (LA). The signals coming from these electrodes are then transferred to the ECG front 

end circuitry. The front end circuitry uses INA332: Low-Power, Single-Supply, and CMOS Instrumentation Amplifier. The front 

end circuitry provides the ECG waveforms of the patient. These waveforms are then passed to the MSP430G2 low power 

microcontroller. The MSP430 calculates the heartbeat of the patient and display on the LCD. Also the ECG signals are displayed 

on the LCD which is interfaced with MSP430G2 Launchpad. We have developed an algorithm which detects the heart stroke of 

the patient. According to the algorithm, if the heartbeat of the patient reduces below 40 or if the voltage level reduces one third 

of the desired voltage level, then the patient will have the heart stroke. On detecting the heart stroke of the patient, the MCU will 

make a call directly to the doctor via transmitter. The doctor can respond immediately after receiving the call. 
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Fig. 2: Overview of the system 

IV. DESIGNING 

The designing part includes basically two sections as follows: 

 Hardware design 

 Software design 

 Hardware Design: A.

It includes Power supply design, ECG front end circuitry, MSP430G2 LaunchPad and the RF connector circuit. 

 Power Supply Circuit: 1)

The hardware requires different power supplies. 

 3 V: for ECG front end circuitry and MS430 Launchpad board. 

The 3 V supply is given to the front end circuitry and MSP430 Launchpad board is charged. 

 MSP430 Launchpad Board: 2)

The MSP-EXP430G2 Launchpad is an inexpensive and simple evaluation kit for the MSP430G2xx Value Line series of 

microcontrollers. It is an easy way to start developing on the MSP430 with on-board emulation for programming and debugging 

as well as buttons and LEDs for a simple user interface. The Launchpad features an integrated DIP target socket that supports up 

to 20 pins, allowing MSP430 Value Line devices to be plugged into the Launchpad board. 

The MSP430G2553 16-bit MCU has 16KB flash, 512 bytes RAM, up to 16-MHz CPU speed, 10-bit ADC, capacitive touch 

enabled I/Os, universal serial communication interface. This unit is the heart of the complete system. It is actually responsible for 

all the process being executed. It will monitor & control all the peripheral devices or components connected in the system. 

The microcontroller checks if the heart stroke has taken place or not. If heart attack occurs the GSM communication is 

required to give alert to 108. For that purpose the microcontroller gives alert signal to the RF transmitter to send the alert signal. 

 ECG Front End Circuitry: 3)

ECG is primarily a tool for examination of cardiac diseases. An ECG sensing device commonly consists of a group of electrodes 

to detect electrical events of a heart. The ECG is the electrical manifestation of the contractile activity of the heart, and can be 

recorded fairly easily with surface electrodes on the limbs or chest. The rhythm of the heart in terms of beats per minute (bpm) 

may be easily estimated by counting the readily identifiable waves. The amplifier takes the input from two electrodes which are 

connected to the patient. The signals from electrodes are passed through instrumentation amplifier where difference signals are 

obtained and amplified and the passed through the filter to obtain the ECG waves. 

 RF Transceiver: 4)

Here we have to encode available signal first and then transmit it. For encoding purpose, we will use RF encoder IC ST14. We 

will also use RF transmitter STT 433. Here the communication frequency is 433 MHz  
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 Mobile Phone Control Circuit: 5)

As we have to send message to 108 we require using mobile phone. And as direct communication between mobile and 

microcontroller is not possible, we have to use some circuit for that purpose. We will use MAX232 IC and send AT commands 

to mobile phone. So as per AT commands the mobile phone generates and sends the message to 108. 

 Mobile Phone: 6)

We required the mobile phone that must compatible with AT commands. We can use any simple phone from NOKIA or 

SAMSUNG available in the market. 

V. SOFTWARE DESIGN 

This includes the coding of MSP430. We have used Code Composer Studio (CCS) IDE for coding the microcontroller. 

VI. CONCLUSION 

From the above designed project I can conclude that we are able to detect the heart stroke in the patient and transmit the alert 

which is sensed from remote patient to the 108 by using wireless transmission technology. 

 

VII. FUTURE ENHANCEMENT 

There is always chance to improve any system as research & development is an endless process. Our system is no exception to 

this phenomenon. The following measurements can be done in future: Blood pressure, Pulse oximetry and, Galvanic-Skin 

Resistance Amenia. Using GPS the position of the patient can be detected so that help can be provided in case of emergency 

from nearest hospital. 
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