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ABSTRACT

Heart related problems are the major health issues for the human. Aimost 1 in every 4 death is mainly due
to the heart problems. Most of the people death due to heart problemsis due to poor monitoring.To address
this issue this project has been designed. The main aim of this project is to measure the heart rate of an
elderly people and to alert the care taker when the heart rate is abnormal. The innovation done in this
project is measuring the force of the heartbeat at the wrist and thereby measuring the heart rate. The
component used to measure this heart rate is FSR(Force Sensitive Resistor).This device can be
implemented by means of wrist watch or wrist band. It also monitors the heart rate of the people for 24
hours.

1. INTRODUCTION

In recent scenario the continuous monitoring of patient becomes very essential as problem can
arise a any point of time. The device should also be adoptable and compactable for the patients.
Towards this aim a new device which continuously monitors the heartbeat of the patient and
reports to the monitoring unit have been designed as a wearable device by which the patient feel
better to wear. The monitoring unit monitors the heartbeat and if it crosses the threshold level it
creates an alarm to alert the care takerthat particular patient’s heart rate is abnormal. The
monitoring unit will have adigita display to show the heart rate of the patient.

2. HEART RATE FOR DIFFERENT AGE GROUP

Age Resting Heart
rate(beats/minute)

0-1 month 70-190

1-11 months 80-160

1-2 years 80-130

3-4 years 80-120

5-6 years 75-115

7-9 years 70-110

Above 10 years 60-100

Adults and Wsell | 40-60

trained athletes

Table 1: Heart rate for different age group
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3. EXISTING HEARTBEAT MEASURING TECHNIQUES
Infrared Sensor Technique:

In this technique the heart rate of the patient is measured by means of Infrared diode and a photo
diode as shown in figurel.

The major disadvantage of this technique is that it is temperature sensitive. There will be a
change in Heart rate because of temperature. This technique works well only under certain
temperature.

Figure 1. Infrared sensing technique
Stethoscope method:

The stethoscope is an acoustic medical device for auscultation, or listening to the internal sounds
of an animal or human body. It is often used to listen to lung and heart sounds. This could not be
used for monitoring the heart beat throughout the day.

Figure 2: modern stethoscope

4. PROPOSED METHOD

Our proposed method is to monitor the heartbeat of the patient with the help of Force Sensitive
Resistor. This system is used to monitor the patient continuoudly. In this system FSR detects the
force of the heartbeat and the signal is given to the Microcontroller and the microcontroller
counts the heartbeat. Then the Heartbeat of the patient is given to the Encoder (HT12E) and then
is transmitted by wireless communication. The transmitted signal is received by the Decoder
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(HT12D). The decoded signa is given to the microcontroller. This microcontroller sends the
signal to the Display unit which displays the heart rate of the patient and also displays whether
the pulse is normal or abnormal. It also makes the alarm circuit to give the alarm to aert the
caretaker when the heartbeat is abnormal.
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Figure 3: block diagram of transmitter
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Figure 4: Block Diagram of Receiver
5. SIMULATION

Before implementing the actual system it’s always beneficial to model and simulate the same for
better performance and to save time in fabrication. The main aim of simulation in this workis to
optimize the design of the heart pulse sensor.

It is planned to use COMSOL™ software for this simulation. COMSOL is the most convenient
MEMS design tool used in the industry. It is an efficient design technique that reduces design
risk, high speed and lower the development cost.

This simulation Tool has the following elements:

» Layout editor: To draw the 2D, 3D structures.
» Physical boundary defining aspect.
» Material Database for mostly used MEMS material properties.
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»  Pre-processor: Creates 3D meshed layers based on solid model.
» Post Process Anaysis. Cross section plot parameters.
» Complete report generating facility.

Figure 5: Simulation output
For ce Sensitive Resistor (FSR)

The main component in this work is FSR. Force sensitive resistor is basically aresistor that will
change its resistive value depending on the force of the heartbeat. This sensor is of low cost and
easy to use.

Figure 6: Force sensitive resistor

There will be a change in resistance with respect to the force of the heartbeat. When heartbeat
occurs there will be increase in the force. Thisincrease in force will reduce the resistance in FSR
and this reduction in resistance will alow conductance and this conduction is counted as one
heartbeat. Thisisthe processinvolved in measuring the heart rate.
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Figure 7: Force vs Resistance& Conductance Characteristics
Signal Conditioning

Signal conditioning means improving an analog signa in such a way that it meets the required
threshold values to be used in the next stage for the further processing
The processinvolved in Signal Conditioning are

» Amplification
» Filtration
14
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Figure 8: Block diagram for conditioning circuit

The bio signals have very low amplitude and noise in the envelope of the signal. Hence it needs
to be processed before using it for further process. In conditioning first would be amplification of
those signals with amplifiers such using op-amps or using BJTs. The unwanted signal frequencies
could be removed using filters. Filtration is done so that band of frequencies with noise could be
removed.

Wireless M odule

The Technologies used for wireless module are

> Bluetooth
> Wi-Fi

> Wi-Max
> RF module

6. RFMODULE

In this project we are going to use RF module for wireless transmission. Here weare using HT12E
as a Transmitter module and HT12D is as a Receiver module.HT12E transmitter module uses 22
series of encoders. These encoders begin a 4-word transmission cycle upon the receipt of
transmission enable. This cycle will repeat itself aslong as transmission enable is held low. Once
the transmission enable returns high the encoder output completesits final cycle and stops.

HT12D receiver module uses 22 series of decoders which provides various combinations of
addresses and data pins in different packages so as to pair with the 2'? series of decoders. The
decoders receive data that are transmitted by an encoder and interpret the first N bits of code
period as address and the last 12-N bits as data, where N is the address code number. A signal on
the DIN pin activates the oscillator which in turn decodes the incoming address and data. The
decoders will then check the received address three times continuously. If the received address
codes al match the contents of decoders local address, the 12 N-bit of data are decoded to
activate the output pins and the VT pin is set high to indicate a valid transmission. This will last
unless the address code isincorrect or no signal is received.

7. CONCLUSION

In this work, we have introduced concept of monitoring the heartbeat of the subjects remotely
based on force senditive resistor. This method is not sensitive towards temperature. By this
method we can implement a system in which we could monitor a large number of subjects by a
single care taker. We also use it as self-monitoring device. The objective of this project was to
build a low power, low cost, reliable, non-intrusive and non-invasive monitoring system that
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would accurately measure the vital signs. A reliable and continuous vital sign monitoring system
targeted towards older individuals. It is also easy to use and provides accurate measurements.
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