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Abstract- The condition of a human body is assessed by
measuring the vital signs. The main vital signs ratinely
monitored by medical experts and healthcare
professionals are body temperature, pulse rate [1],
blood pressure [3] (Blood pressure is not considedea
vital sign, but gives much information regarding tre
flow of blood.) Vital signs are very much useful in
understanding the health status and for detectinghe
medical problems of a person. These parameters cée
measured in a medical setup, at home, at the sitd a
medical emergency, or elsewhere. Patient's data
regarding the vital signs is assessed through
temperature sensor LM35, heart rate sensor, blood
pressure sensor which has SPD100G as the sensing
element interfaced with PIC micro controller and
finally the data is transferred through ZigBee [2]

module.

Index terms: LM35, PIC 16F877A, LM35, SPD100G,
ZIGBEE.

I. INTRODUCTION

Problem statement:

1. Manual operation of controlling devices [1]

2. Communication between devices for short
distances [4]

Knowing the physical status of a person is very
important for understanding the body condition of a
person. Vital signs that play an important role for
understanding the condition of human system are
heart rate, temperature and blood pressure of a
person. In this method we had made use of three
sensors LM35, heart rate sensor, blood pressure
sensor which has the sensing element as SPD100G.
These three sensors are connected to the PIC micro
controller. The measured values are displayed en th
LCD. The measured parameters are transferred to the
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PC through ZigBee module. In this method we can
know the health status of a person from farther
distance.

IIl. PROPOSED METHOD

In this method the sensors are connected t8 an
bit PIC 16F877A [1] micro controller. The reasom fo
choosing PIC is it is of low cost and it consunes |
power. It's a 33 pin micro controller where we have
ports distributed as 6, 8, 8, 8, 3 pins. The data i
displayed on the LCD screen. The program is written
in Embedded C language and the software that had
been used is MPLAB [5]. The vital sign values are
displayed on the LCD. These parameters are
transmitted to a remote area PC through ZigBee
module and they are displayed on the PC by making
use of Visual Basic. The data that is obtained is
stored in the data base

[ll. SYSTEM IMPLEMENTATION

The body temperature is measured by LM35, a
precision integrated-circuit temperature sensorsgho
output value is proportional to the Celsius
temperature. It's a three pin IC where we have supp
output and ground connections. Heart beat sensor is
of clip mode where we can assess the heart beat by
placing our finger the pulse will be calculated fore
minute. Blood pressure sensor makes use of sensing
element SPD100G. Toggle switch is used to display
the values when the switch is high temperature and
heart rate values are displayed on the LCD when the
switch is low Systolic and Diastolic pressures are
displayed. The block diagram for the setup has the
sensors interfaced to the micro controller. Theee a
two separate power supplies. The temperature sensor
and heart beat sensor needs 5v of power supply
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whereas the blood pressure sensor needs plus or

minus 12v [4]. A single step down transformer is
used to provide different power supplies to thessen
modules, PIC micro controller and the Zigbee
module. For rectification and conversion of pulsati
DC to pure DC we had made use of ordinary PN

junction diodes and capacitors. MPLAB is the
standard software that is used for PIC
microcontroller. Embedded C language was

employed for programming and visual basic is used
for display of the values on the physicians PC. The
data regarding the vital parameters of the person i
transmitted to the physician through Zigbee module
which can transfer data wirelessly up to 100 meters
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Figure 1: Block-diagram

IV. PHYSIOLOGICAL SIGNALS
MEASUREMENT

A. Blood Pressure

The blood pressure measurement is divided as
invasive method and non-invasive method. We used
the oscillation method of non-invasive blood pressu
measurement. The method uses the inflatable cuff to
tie the human’s arm and aerated to the inflatabfé c
The pressure is increased until the circulation of
blood in the finger flows off which is indicated by
continuous glow of LED there we note the systolic
pressure [3] later the valve is released slowlyaat
certain point the LED again starts blinking at this

point we will note Diastolic pressure
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B. Heart Rate

Heart rate is measured using the blood circulation
flow through the finger. The IR Transmitter and
Receiver part are arranged in a clip and attached t
tip of finger [1]. The pulse is calculated for 10
seconds and the readings are multiplied with 6eto g

the heart rate per minute

C. Temperature

Temperature is measured using LM35 sensor. The
human body temperature is assessed by placing hand
on the sensor [5] it reads the value and gives€ A
value which is converted to the Celsius degrees.

V. TRANSMISSION

A. ZigBee Overview

The nomenclature ZigBee is attained from
the zigzag path followed by bees which forms a
network among flowers. ZigBee protocol is based on
the IEEE standards as |IEEE802.15.4 low rate,
wireless personal area network standard. It employs
the mesh network principles. It is mostly preferred
for the applications which make use of low data rat
and very good battery life. The IEEE802.15.4 were
defined by the physical layer and the media access
layer. Three radio bands were supported by the
physical layer distributed across the world as
worldwide, Americas and European zones , which are
individually defined as 2.4 GHz ISM band
(worldwide) about 16 channels, 915 MHz ISM band
(Americas) about 10 channels and 868MHz band
(Europe) with a unique channel. The data rates are
different and they are defined as 250Kbps at 2.4
GHz, 40Kbps at 915 MHz and 20 Kbps at 868MHz.
The Media Access Control layer employs Carrier
Sense Multiple Access with Collision Avoidance
(CSMA-CA) mechanism for accessing the radio
channel. The range of transmission is about 1-100
meters. The ZigBee defines devices as Full Function
Devices (FFD) and Reduced Function Devices (RFD)
which can serve as network coordinator or a regular
device. As ZigBee nodes sleep most of the time
average power consumption will be low which results
in long battery life
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VI. RESULTS AND DISCUSSIONS

Figure 2: Display of Temperature and Heartbeat of
Person
The health status of a person is assessed by kgowin
the vital signs of a person. These parameters are
displayed on the LCD so that the patient can semth
and then they are transmitted to the physiciarugjino
ZigBee where he can monitor the condition of the
patient. The data is stored in a database forduaara
record.

Figure 3: Display of Blood pressure of aspa

Cost of the equipment is further reduced by
constructing a ZigBee module by making use of
ATmega microcontroller instead of going for direct
module. The power consumption is very low the
equipment can be carried from one place to another
place with much ease. These displayed values are
sent to the physician through ZigBee module.
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Figure 4: Visual Basic page on Physicians PC
VI. CONCLUSIONS

Remote wireless monitoring of heart rate, blood
pressure and temperature of a person is done with
very minimal cost. The values can be viewed by the
patient and the physician at the same time. This
system gives more accurate values of systolic and
diastolic pressure which play a vital raeiring the
diagnosis of a patient. Three more senstas be
interfaced to the microcontroller to assess anghéur
data.
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