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Abstract— In todays’ world, remote patient health monitoring
using wireless technology plays a vigorous role in the
society[1]. This paper presents a monitoring system that has
the capability to monitor physiological parameters like body
temperature, pulse rate [2] from multiple patient bodies. In
the proposed system, a coordinator node close to the patient’s
body collects all the signals from various sensors and sends
them to the receiver node (base station)[3]. The proposed
prototype includes two sensor nodes and receiver node (base
station)[4]. The sensor nodes are able to transmit data to
receiver via RF network using wireless nRF transceiver
module. The nRF transceiver module is used to transfer the
data from microcontroller to PC [5] where it is then displayed
using windows form application and then save the data into a
database. This system can reduce energy consumption to
prolong the network lifetime as well as provide a cheaper,
easier and quick means to monitor patient’s health.
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I. INTRODUCTION

With the introduction of wireless communication, wireless
sensors and sensor network has generated a wave of curiosity
in the research, scientific and technological community. The
advent of wireless domain has opened up a whole new
application space of sensors and sensor networks [, Wireless
sensing units integrate wireless communications and mobile
computing with various transducers to deliver a sensor
platform which is inexpensive, easy to install in numerous
applicationsl”.

One of the applications of WBAN is in medial
environment where conditions of patients are continuously
monitored in real timel, Although present systems allow
continuous monitoring of patient’s vital signs, these systems
require the sensors to be placed bedside monitors and PCsl,
These systems are suitable to be used in hospital
environments to reduce human errors*® and health care cost.
A wireless sensor network containing small interdependent
sensor nodes is used to send the physiological data that is
measured to a base station using RF (radio frequency)
communication. Depending on the remoteness of the sensor
the communication can be a single hop or multiple hop
communication. The base station also controls the whole
network.

The main purpose of this system is to achieve the
communication between different sensor nodes and a single
receiver simultaneously!**l, The base station is able to display
the received information from the senor nodes on a PC.

The rest of the paper is organised as follows: Section
Il includes the literature survey and research conducted
during the idealization phase of the project. Section Ill
discusses the proposed system design and operation. Section
IV mentions the advantages of the system. The application

scenario in which the system can be used is included in
Section V. Conclusion is presented in Section VI.

1. LITERATURE SURVEY

In the recent years, the cost of hospitalization has increased
by folds, so is the cost of rehabilitation after a major illness
or surgery. Hospitals are looking at sending people back as
soon as possible to recoup at homel*?, During this recovery
period, several physiological parameters need to be
continuously measured. Hence, telemedicine and remote
monitoring of patients at home are gaining added importance
and urgency!*®l, Patients are being monitored using a network
of wireless sensorsi*4l, As a result, there is a need for an
accurate, flexible, non-invasive, comfortable, reliable, and
low-cost monitoring unit that unites all these demandsl. A
system to monitor the overall health of welfare facility
residents, who need constant care, has been worked upon in
this project.. This system has been designed with wireless
sensors, wireless repeaters and a host computer(*°l,

Heart rate is the number of heartbeats per unit of
time and is usually expressed in beats per minute (bpm)27. In
adults, a normal heart beats about 60 to 100 times a minute
during resting condition™€l, The resting heart rate is directly
related to the health and fitness of a person and hence is
important to know[%l, The heart rate sensor consists of an
Infra-Red Led and a photodiode between which the patient’s
finger is kept. As the blood rushes through the finger during
each heart beat the light falling on the diode changes and thus
the beat is counted. The sensor also has op-amps and filters
to enhance the signal before it can be given to the
microcontroller for further processing. The temperature
sensor LM35 is calibrated to give temperature in degree
Celsius (°C) and can sense temperature between the range of
-55°C to +150°C. The normal body temperature range is
between 36.1°Cto 37.2°C.

I1l. SYSTEM DESIGN & OPERATION

The system has been designed with wireless sensors, wireless
repeaters and a host computer?, The system is constructed
of two sensor nodes and a receiver node (base station). The
sensor nodes contain a temperature sensor (LM35), a pulse
sensor and microcontroller (ATMEGA 328P and Arduino
Uno). All the sensors acquire and send the analog data to
micro-controller which is converted into digital form with the
help of the ADC convertor integrated in the microcontroller.
The nRF transceiver sends these data by the radio frequency
network.
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Fig. 1: Block Diagram of Transmission Section (node land
node 2)
Fig 1 shows the block diagram of transmission
section (node 1 and 2). Fig 2 describes the diagram of the
receiver nodef?Y,
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Fig. 2: Block diagram of receiver node (base station)

The base station receives the transmitted digitized
signal and sends it to MCU to establish a connection to PC,
which is used as a display devicel?,

In order to monitor and save data, a graphical user
interface (GUI) is created using C# (C Sharp) program
written in Microsoft Visual Studio Enterprise 2015. The
graphical user interface (GUI) at the local PC is designed
using Windows Form Application The programming for the
transmitting sensor nodes are done using Arduino IDE. Fig 3
shows the desktop screen while running the GUI. The form
indicates the sensor data of a particular patient.

Fig. 3: Windows Form Application Developed To Show &
Store Patient Details

IV. ADVANTAGES

A. Accuracy

The system proposed in this paper reduces the inaccuracies
that might occur when monitoring patient’s vitals. It reduces
the human error factor which can be caused due to improper
placement of apparatus.

B. Agility

The system is very dexterous and displays the body
temperature and pulse rate of multiple patients in a swift
manner and displays it on the GUI depending upon the patient
Id entered in the windows form application.

C. Modularity

The system is very modular in structure that is various sensors
can be added to make the system as per costumer’s
requirements for example, humidity sensors can be added to
the system if the patient suffers from Asthma or the sensor
nodes can include accelerometers to check the patient’s
location. Also the system can be made to grow in size with
the inclusion of more sensor nodes to monitor more number
of patients.

D. Longevity

One of the major drawbacks of present systems that are
overcome by the design proposed is that the existence and
service provided by the system is prolonged.

E. Low Cost

The advantage of this system over present system in the
market is that the cost of setup and operation is almost
inexpensive. This can be attributed to the use of NRF modules
for transceivers rather than Zigbee.

V. APPLICATIONS SCENARIO

The system proposed in this paper provides a solution for
monitoring vital physiological parameters art health
institutions such as hospitals, old age and nursing homes
where multiple patients are under treatment or need to be
supervised. Fig 3 shows how the system being developed can
be used for remote access on various occasions. Layer 1
indicates the Body Area Network which contains the various
sensors connected to the patient’s body. Layer 2 is the User
Interaction Interface which can include a mobile phone
handset including a display which will show the real time data
collected from the sensors present in the BAN using a HTML
page. Layer 3 is called the Black Box which collects filters
and analyses the data being collected from the sensors, this is
done with help a GUI created using Windows Form
Applications. Layer 4 includes the various incidences of
remote access that can be done by a Physician or a first
emergency responder.

BAN User Interaction

Back Box Remote Access

Physician

Fig. 4: Application of a Wireless patient monitoring system

The reported system can also be used to monitor the
overall health of welfare facility such as mental asylums,
rehabilitation facility residents, who need constant care. The
system can include repeaters, a host computer and a two-axis
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accelerometer. This data is transmitted to the wireless
repeater by the transceivers. The wireless repeaters, which are
installed throughout the welfare facility, send data, including
the repeater’s ID, to the host computer[23]. The ID is used to
detect the resident’s location in the welfare facility[24]. The
host computer stores the data, which can be used to analyse
the resident’s overall health condition[25].

VI. CONCLUSION

This paper presents a Wireless Body Area Network (WBAN)
system with the help of RF technology that can be used in
medical environment for patient monitoring[26]. This system
is mainly being designed and implemented with three nRF
transceiver modules: two for transmitter and one for
receiver[27]. Arduino is being used to read measured values
from pulse rate and body temperature sensing circuits. After
obtaining data from sensing circuits, the data is being
transferred to a remote PC through nRF transceiver module.
Therefore, vital signs such as pulse rate and body temperature
are acquired from multi-patients simultaneously. This low
cost wireless network system can provide to reduce the
workload, to improve the efficiency of hospital staff as well
as increase the comfort of the patients[28] .
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