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ABSTRACT: In this paper, Design and Implementation of Wireless Body Area Network for Rural Health Care (WBANRHC) Based Health Monitoring
System (HMS) is presented. In the era of miniature and wearable gadgets monitoring of health parameters for patient with medical warning is essential.
These health parameters are then communicated to physician’s server Room. The physician set various threshold values for the health parameters to
caution the patient .A BAN, consisting of two nodes and a base station was successfully built and tested using open source and inexpensive hardware to
measure pulse rate, body temperature, and patient’s location. Each node consisted of a pulse sensor, a temperature sensor, a GSM module Camera
and a RF Trans-receiver Module.

Keywords: Wireless Body Area Network for Rural Health Care(WBANRHC); HMS (Health Monitoring System);Health Parameters; Miniature Sensors;
Physician’ Server Room. International Care Unit(ICU).

1. INTRODUCTION: 2. BLOCK DIAGRAM OF TRANSMITTER:
According to the World Health Organization’s statistics,
millions of people suffer from obesity or chronic diseases
every day also all health parameter monitoring system are
present in ICU but Rural people are not Affordable Charges Ward
of ICU in Rural Health Care. Wireless communication
technology, miniaturization of sensors and internet Patient 1
technology, there has been considerable interest in
development of wearable and wireless health monitoring
systems. Wireless Body Area Network For Rural healthcare
(WBANFRHC).WBANFRHC is one of the most Advance in
building wearable health monitoring systems. WBANFRHC
plays an important role in enabling ubiquitous 8
communication between the patient and the physician Patient 2
which targets at ambulatory health status monitoring.
Medical sensor is capable of measuring one or more
significant physiological parameters, e.g. body temperature, LCD

heart rate, blood pressure, Motion of Patient by using — | Display
Camera attach to the patient room i.e. General ward. This
project is use in rural healthcare then we will design the
wireless health monitoring system in this the different
sensors like temperature, pulse rate, Motion sensors are
attached to the general ward patient and measure the
biomedical parameter of patient this measure parameter 3. BLOCK DIAGRAM OF RECEIVER:
are transmit from transmitter i.e. From general ward to the

server room by using RF trans receiver to the server room. L
In server room nurse is present to continuously monitor the Y RF >
all parameter of the patient the threshold parameter is set Module
by doctor in transmitter side. if any parameter is vary above Micro-

or below this threshold value which is set by doctor then Controller
the Buzzer is ON and also the Massage is send to the At Mega
doctors mobile through GSM module i.e. MODEM which is 8 >
connected to the receiver circuit. in this project two
microcontroller is used one for transmitter side and second Buzzer
is for receiver side. Also temperature sensor, blood
pressure sensor and motion sensor i.e. (camera) use to
monitor movement of the patient.
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4. HARDWARE ARCHITECTURE:

Hardware architecture is implemented at the patient side.
The components of the wireless health monitoring system
include sensors, microcontroller, and LCD display i.e.
Computer. The different sensors are placed strategically on
human body to collect health signals from human body. The
different vital sign sensors are, infrared sensors for body
temperature estimation and heart rate measurement
Camera for capturing movement of Patient. These
physiological sensor nodes are connected to Atmega8
microcontroller unit to continuously collect the data From
Patient body like; body temperature, heart rate and
Movement of patient using camera.. Microcontroller
displays the measurement results of health parameter on
medical server via RF or internet using GSM/GPRS
modem. In addition, Atmega8 always compare the
measured values of the patients’ health parameters and the
threshold values of the health parameters set by the Doctor,
if in case any value of measured health parameters would
crosses the threshold value, then the facility is provided to
send message on to physicians mobile phone Using
MODEM.
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5. TEMPERATURE SENSOR:

The body temperature is measured by LM35, a precision
integrated-circuit Temperature Sensors, whose output
voltage is linearly proportional to the Celsius temperature. It
is an electronic device which provides a voltage analogue
of the temperature of the surface on which it is mounted.
The LM35 is a 3 pin IC, pin configuration of which is shown
in figure 3. The data sensed by the temperature sensor is
send to ADC at PC3 ofAtmega8 MCU through a wired
transmission to convert the measured analog output voltage
at pin number 3 into digital form.
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Figure: 3 Temperature sensors

The LM35 generates a higher output voltage Than
thermocouples and may not require that the output voltage
be amplified. Normally the body temperature for a normal
human being is about 35 degree Celsius. Belt of this
temperature sensor is attached to the patient body to
measure temperature.

[h] Heartbeat Sensor:-

The Heartbeat rate sensor provides a simple way to
measure the heart rate Heart rate is measured in pulses per
minute. As the heart forces blood through the blood vessels
in the finger, the amount of blood in the finger changes with
respect to time. This sensor comprise of transmitter and
receiver which monitors the flow of blood and generates a
pulse by placing it on a fingertip this generated pulse is
interrupt the microcontroller. Normal resting heart rates
range from 60-100 beats per minute. At rest, an adult man
has an average pulse of 72 per minute. Children have a
higher heart rate (approx. 90 beats per minute) and it
exhibits large variations as well. Often it is more convenient
to use a program that simply displays the pulse rate in
beats per minute.

6. MOTION SENSOR (CAMERA):

A digital camera should have these basic parts: a lens, a
shutter, a sensor, a battery, and a memory card. Apart from
these, light is necessary for taking a picture. A typical digital
camera and its basic parts are given below. Digital cameras
provide near-photographic quality and, therefore, are being
increasingly used. They can be combined with a computer
monitor for applications like videoconferencing, or can be
used simply to take photographs that can be displayed in
any software. A digital camera takes photographs and
stores them, in a digital form rather than on film. These
photographs are then downloaded onto a computer where
the images can be manipulated in a software program such
as Photoshop. In this project the camera is used to capture
the movement of the patient which is in general ward. if any
patients move then this movement is capture by camera
and display on server room computer with the help of RF
trans receiver module.

7. MICROCONTROLLER:

The microcontroller used is Atmega8.The program on the
microcontroller, reads the value of body temperature, heart
rate & Motion of patient using camera. Then the processed
output in digital form is sent to the medical server through
RF trans-receiver and also display on PC in Server room.
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The microcontroller programming is done using Embedded
C or DOTNET, a middle level language for controller units.
It has 8KB of flash program memory 512bytes of EEPROM
1Kbyte internal SRAM Three ports i.e. B, C & D Two 8 bit &
one 16 Bit internal timer Counter Inbuilt analog to digital
converter

7. GSM MODULE(MODEM):

GSM/GPRS modem used is i ball AIRWAY, whose
coverage is the widest and reliability is very high. SMS
(Short Message Service) is a kind of message service, by
which the limited data or text message can be transmitted A
GSM modem is a wireless modem that works with a GSM
wireless network. A wireless modem behaves like a dial-up
modem. Microcontroller transmits and receives the data
through GSM by connecting TxD pin of ATmega8 to RxD
pin of GSM modem and RxD pin of ATmega8 to TxD pin of
GSM modem.

8. SOFTWARE ARCHITECTURE:

At the medical server the database is created using
VS(visual studio 2010) and PHP (Personal Home Pages).
Database of patient is stored by giving unique ID to the
patient having Wireless WBANFRHC based HMS. The
physician can monitor the health parameters of the patient
by observing the graph of each health parameter. When the
values of the health parameters would cross the threshold
values, physician receives message (SMS) and he will
initiate a healthcare action accordingly.

9. EXPERIMENTAL RESULTS:

In this setup the health parameters under observations are
body temperature, heartbeat rate and motion of patient with
the help of camera is measured. Our system successfully
generated the relevant data and the SMS from the medical
server to alert the concern physician.
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12. CONCLUSION:

WBANFRHC based HMS monitor vital signs and provide
ubiquitous and affordable health monitoring for rural people.
In this paper we have presented design and implementation
at patients’ terminal and at medical server and also the
scheme of working for overall system. An unobtrusive and
continual communication between patients’ terminal and
medical server is achieved using GSM/RF wireless
communication technology.
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