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ABSTRACT
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ot rest is around 72 beats per minute (bpm). Athletes
active people. Babies have a much higher heart rate at
dren have heart rates at around 90 bpm. The heart rate rises

rates are usually a ton of a condition known as bradycardia, while higher than normal
heart rates are knowgas tachycardia. More sophisticated methods to measure the heart rate
utilize electronic techniques. Electro-cardiogram (ECG) is one of frequently used and accurate
methods for measuring the heart rate. ECG is an expensive device and its use for the
measurement of the heart rate only is not economical. Low-cost devices in the form of wrist
watches are also available for the instantaneous measurement of the heart rate. Such devices can
give accurate measurements but their cost is usually in excess of several hundred dollars, making

INTERNATIONAL JOURNAL OF ADVANCES IN ENGINEERING RESEARCH




International Journal of Advances in Engineering Research http://www.ijaer.com

(NAER) 2016, Vol. No. 12, Issue No. V, November e-1SSN: 2231-5152, p-1SSN: 2454-1796

them uneconomical. Most hospitals and clinics in the UK use integrated devices designed to
measure the heart rate, blood pressure, and temperature of the subject [1-9].

Although such devices are useful, their cost is usually high and beyond the reach of individuals.
This paper describes the design of a very low-cost device which measures the heart rate of the
subject by clipping sensors on one of the fingers and then displaying the result on a text based
LCD. The device has the advantage that it is microcontroller based hus can be programmed
to display various quantities, such as the average, maximum an ates over a period of
time and so on.

1. SYSTEM DESIGN
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Figure 1: General articulation
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I11. HEARTRATE SENSORS

The device consists of an infrared transmitter LED and an infrared sensor photo-transistor. The
transmitter-sensor pair is clipped on one of the fingers of the subject .The LED emits infrared
light to the finger of the subject [28-32]. The photo-transistor detects this light beam and
measures the change of blood volume through the finger artery. which is in the form

microcontroller for

calculated heart rate is displayed on an LCD in
nnn bpmw where nnn is an integer between

-

T T
LIGHT / BRIGHT LED
DETECTOR

re 2: Sensing devices

er, which has an on-chip eight channel 10-bit Analog-

we detect fall down using accelerometer and fed to the 12C

ned Heart Rate signal is fed to input port RBO (INT) of the

: mand, the microcontroller reads the temperature sample stored

in the RAM of th hrough the ADC port RAQ. It is then converted and stored in the

PIC16F877 memory two 8-bit unsigned integers (0-255). After completion of signals

acquisition, the microcontroller constructs the SMS messages and packs the data samples in

these messages to the desired length, then communicates with the mobile phone using at-

commands on its GSM modem port to send the message(s). A complete system can therefore be

built using one MCU chip and a few 1/0 devices such as a keypad, display and other interfacing

circuits. Most of the pins are for input and output, and arranged as 5 ports: PORTA (5pins),
PORTB (8pins), PORTC (8pins), PORTD (8pins) and PORTE (3 pins), total of 32 I/0 pins
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re 4: heart rate displayed in LCD

This is a high gain eiver (5V Serial) with 4pin. Receiver is made with third generation
POT (Patch Antenna op) GPS module. The built in 3V3 to 5V level convertor enable us to
interface with normal’ 5V Microcontrollers. The 4 Pins are 5V, TX, RX, and GND. Yes, there is
no setting 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 high gain GPS engine providing a solution that high position and speed accuracy
performances as well as high sensitivity and tracking capabilities in urban conditions & provides
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standard NMEAOQ183 strings in “raw” mode for any microcontroller. The module provides
current time, date, latitude, longitude, speed, altitude and travel

C. GSM/GPRS MODEM

GSM/GPRS Modem-TTL (5V is built with Tri-band GSM/GPRS engine, works on frequencies

EGSM 900 MHz, DCS 1800 MHz and PCS 1900 MHz It is very coma@aél in size and easy to use
ows you to connect
15200 through AT

microcontroller. Using this modem, you can
command .Inbuilt Powerful TCP/IP proto
Voltage: 9-12VDC.

D. BODY TEMPERATURE SENSOR
We used a special rapid, low
has an advantage over linea

volts. As it @faws only 60 pA from its supply, it has very
air. The LM35 is rated to operate over a -55° to +150°C
ature sensor to the PIC16F877A microcontroller

em. The commands set consist of strings, which will enable the
exchange of seria ccording to certain syntax rules, between the mobile and the
microcontroller at thef@fient unit, and the laptop or PC at the server. A graphical LCD can be
used to display a graph of the change of heart rate over time. Sound can be added to the device
so that a sound is output each time a pulse is received. The maximum and minimum heart rates
over a period of time can be displayed. 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.
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Configure and set-up data Put message on LCD
ports and set-up and activate sound
ADC,USART,I2C buzzer

Set-up time for Passé message string|
1sec interrupt with GPS data, temp.

and heart rate data

Read GPS data from
USART port Construct message and
convert to PDU format

Save GPS data to
RAM 8 bit unsigned
Give AT-command to
GSM modem /

Passé GPS data into Send SMS

latitude, longitude and
stored in global variable

very 10sec read heart Check timer for
rate data from l/o port reset condition

Read accelerometer X,Y,Z
axis data from 12C

Save accelerometer
X,Y,Z axis data to RAM
8 bit unsigned

If fall detected
(wait for 10sec fall)

F. SERVER UNIT:

2 preféfred programming language used in implementing the
ve used was the Motorola mobile phone. Capturing the data

patient’s temperatu eart Rate samples in the payload. The software converts the data in
the message from bing# to ASCII and displays the contents of the message. The first three digits
represent body temperature (were obtained from two bytes) with an implicit decimal point after
the first two digits from the left. Each Heart Rate sample can take a value between 0 and 255 as a
maximum since we originally used eight bit accuracy in our ADC Also, the application software
has a menu button, which allows for plotting the Heart Rate sample points and displaying the
Body temperature reading contained in the selected SMS message from the list.
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IVV. CONCLUSION

The design of a low-cost microcontroller based device for measuring the heart pulse rate has
been described. The device has the advantage that it can be used by non-professional people at
home to measure the heart rate easily and safely. A low cost mobile patient monitoring system
that utilizes Short Messaging Service (SMS) was designed, developed, and tested. An Infrared
temperature sensor was integrated with a three lead Heart Rate monitor (client unit) on a cellular
(mobile) phone platform, which can be considered as a real time jon mode. Application
i ode the signal SMS
new system has a

ili esides

In future work more powerful transmitters
use the internet to send the data to the recgi
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