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Abstract— It is becoming a leading healthcare concern for
developed countries in the world to deliver long-term and
financially sustainable healthcare services to an expanding aging
population, especially in the area of residential aged care. Aged
people need more healthcare efforts as they present more cases of
chronic illnesses involving higher healthcare costs. Here wireless
body sensors and smart phones can be used to monitor the wellbeing of the aged people. It can offer remote monitoring for the
elderly anytime anywhere and provide tailored services for each
person based on their personal health condition. When detecting
an emergency, the smart phone will automatically alert preassigned people who could be the old people's family and friends
by sending text message or making a call, and call the ambulance
of the emergency centre. The system also features some unique
functions that fulfill some basic demands of the elderly, including
regular reminder, quick alarm, medical guidance, etc. There is a
general consensus that innovations in the area of Wireless Sensor
Networks (WSN) are key enabling technologies for reaching this
goal. The major enabling technologies for building a pervasive
WSN will be explored, including details on sensor design,
wireless communication protocols and network topologies. The
main advantages of the proposed framework are (1) the ability to
detect signals wirelessly within a body sensor network (BSN), (2)
Reliable data collection with the help of more than one node in
the network, (3) low-power and reliable data transmission
through ZigBee/IEEE 802.15.4 network nodes (4) efficient
channel allocation for medical data transmission over wireless
networks.
Keywords— Wireless Sensor Network(WSN), Body Sensor
Network(BSN), IEEE 802.15.4, Radio Frequency Identification
(RFID)

I. INTRODUCTION
Of late the population of old people is rising and an ageing
population will lead to a higher ratio of people with
disabilities or chronic illnesses. In the case of elderly people
in particular, the increase in multi-morbid disease patterns is
well known. In the majority of cases, this involves an
extensive and expensive care effort. Thus, healthcare systems
and social care in general – which are typically organized on
national level and characterized by national differences in
their institutional designs – will have to cope with increasing
expenses.
Facing the challenges and opportunities of ageing societies,
there are also chances of technological and socio-economic
innovation that can enhance the quality of life for older and

impaired people, mitigate the economic problems of an ageing
population, and create new economic and business
opportunities. It is assumed that new information and
communication technologies for elderly people will play an
important role in solving some future problems. This
assumption constitutes the motivation for the present study.
Different areas for activities and application areas for
technical support, like homecare, safety, security, privacy,
health, wellness, mobility, social interaction, and more, are
currently under discussion. In the area of health care many
different ways of technological support are imaginable and
partially already under development or even in use, e.g. remote
observation of activity patterns or tele-medical support. So the
application may be combined with intelligent devices and
services, will allow the person in question, for instance, to stay
in his/her home environment while being medically treated.
Also the service should support older people to remain selfsufficient in their own homes as long as possible and will offer
options for cost reduction in parallel with enhanced care
quality in some cases.
Assisted living technologies are for people needing
assistance with Activities of Daily Living (ADL) but wishing
to live for as long as possible independently. Assisted living
exists to bridge the gap between independent living and
nursing homes. Residents in assisted living centers are not able
to live by themselves but do not require constant care either.
Assisted living facilities offer help with ADLs such as eating,
bathing, dressing, laundry, housekeeping, and assistance with
medications. Many facilities also have centers for medical
care; however, the care offered may not be as intensive or
available to residents as the care offered at a nursing home.
Assisted living is not an alternative to a nursing home, but an
intermediate level of long-term care appropriate for many
seniors.
II. WIRELESS PERSONAL AREA NETWORK
A Personal Area Network (PAN) is a computer network
used for communication among intelligent devices (including
telephones and personal digital assistants) close to one's
personal area. PANs can be used for communication among
the
personal
devices
themselves
(intrapersonal
communication), or for connecting to a higher level network
and the Internet. A WPAN (Wireless Personal Area Network)
is a personal area network - a network for interconnecting

devices centered around an individual person's workspace - in
which the connections are wireless. Typically, a WPAN uses
some technology that permits communication within about 10
meters. A WPAN can also be made possible with network
technologies such as IrDA, Bluetooth, UWB, Z-wave and
ZigBee/ IEEE 802.15.4.
A key concept in WPAN technology is known as plugging
in. In the ideal scenario, when any two WPAN-equipped
devices come into close proximity (within several meters of
each other) or within a few kilometres of a central server, they
can communicate as if connected by a cable. Another
important feature is the ability of each device to lock out other
devices selectively, preventing needless interference or
unauthorized access to information. Proposed operating
frequencies are around 2.4 GHz in digital modes. Our system
makes use of IEEE 802.15.4 for communication purpose.
III. INTRODUCTION TO ACTIVE RFID BASED INTEGRATED
TRACKING AND SENSING SYSTEM
Radio-Frequency IDentification (RFID) is the use of an
object (typically referred to as an RFID tag) applied to or
incorporated into a product, animal or person for the purpose
of identification and tracking using radio waves. Some tags
can be read from several meters away and beyond the line of
sight of the reader. There are generally two types of RFID
tags: active RFID tags, which contain a battery and can
transmit signals autonomously and passive RFID tags, which
have no battery and require an external source to provoke
signal transmission. Here in our system we make use of active
RFID integrated with IEEE 802.15.4 based wireless
networking.

Wireless Mesh Networking, which sustains signal strength by
breaking longer distances in series of shorter hops.
Intermediate nodes thus boost signal and perform further
forwarding. It’s self-forming, self-healing and selforganization characteristics make communication system more
reliable.

Fig.2. Structure of Wireless Mesh Network based on IEEE 802.15.4

IV. DEVICES USED
WSN-EK (Wireless Sensor Network Explore Kit) boards are
used for creating WPAN(for Tag , Router). Dual Radio board
is used as the SMS gateway. This experiment boards are
developed by PervCom Consulting Pvt. Ltd.
(www.pervcmconsulting.com)

Fig.3 WSN-EK Board (Programmed as Router/Tag)

Fig.1 Work process of Radio Frequency Identification Technology

A. Active RFID: RFID system consists of Tag, Reader/Router,
and Gateway. Tag (which is attached to the object) consists of
coupling components and chips, and tag has a unique
electronic identifier (programmable). Router identifies tags
with location information without contacting. Gateway is a
component that receives radio signal routed by routers. If any
sensor device is attached to the tag, then the sensor value with
the strategic location information of the tag will come to the
gateway through router. If one computer (Control Station) is
allocated with the gateway, then sensor value and the location
information can be logged as well as it can be analyzed [5].
B. IEEE 802.15.4 based wireless communication architecture:
IEEE 802.15.4/ Zigbee is set of protocol specifying standards
for WPAN. They provide best support for low cost, low
power wireless mesh network and provide longer battery life
but less data transfer rates. Main objectives of such
communication system is ease of installation, reliable data
transfer, short range operation, longer battery life while
maintaining a simple and flexible protocol. It also supports

Fig.4 Dual Radio Board (Programmed as SMS gateway)

V. SYSTEM SOFTWARE
In the project, the Pervtrack Software from PervCom
Consulting Pvt. Ltd. is used. PervTrack Real-time Locating
and Sensing System solution based on IEEE 802.15.4 mesh
network with active RFID tags and wireless sensors,
PervTrack software suite offers network monitoring, alert
notification and reporting functionalities to manage enterprise
resources and environment from a single, scalable, unified
platform. (For details, visit www.pervcomconsulting.com)
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Router 2
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Fig.5 A screen shot of Pervtrack software (showing tag with sensor & router
on a map)

A. Heartbeat sensor: Heart beat sensor is designed to give
digital output of heat beat when a finger is placed on it. When
the heart beat detector is working, the beat LED flashes in
alternatively with each heartbeat. This digital output can be
connected to microcontroller directly to measure the Beats Per
Minute (BPM) rate. It works on the principle of light
modulation by blood flow through finger at each pulse.
The sensor consists of a super bright red LED and
light detector. The LED needs to be super bright as the
maximum light must pass spread in finger and detected by
detector. Now, when the heart pumps a pulse of blood through
the blood vessels, the finger becomes slightly more opaque
and so less light reached the detector. The working principle of
the heart beat sensor has been depicted in Fig.7.

Fig.7 Working Principle of heart beat sensor

With each heart pulse the detector signal varies. This variation
is converted to electrical pulse. This signal is amplified and
triggered through an amplifier which outputs +5V logic level
signal. The output signal is also indicated by a LED which
blinks on each heartbeat.

Fig.6 A screen shot of Pervtrack software (showing an analysis of different
sensor data)

VI. SYSTEM DESCRIPTION
In this paper, we present IEEE 802.15.4 based Wireless
Mesh Network for developing an assisted living environment
for elderly people and intelligent building control solutions.
The basic objective is to transfer the sensor data from the
point of collection to the remote control station. To fulfill our
objective we have developed a wireless mesh network
architecture which is based on IEEE 802.15.4 standards.
The Wireless Mesh Network consists of Tags with sensors,
Routers and Coordinator/Gateway. The intermediate routers
will form a hierarchical structure. Each sensor device has a
single router as a parent. The sensor device will send its data
to the parent router. It is responsibility of the router to send
this sensor data to the coordinator. The sensor data will be
transmitted to the coordinator (control station) by multi hop
routing. The control station has GUI(Graphical User
Interface) based anytime anywhere software which is also
internet enables. The software will process and manipulate
this real time sensor data after receiving the data from the
coordinator.
In the meantime if any critical value is sensed, like if there
is critical heartbeat value for the elderly person at any time
then messages will be sent to the doctor and relative’s phone
number. Another example is, when the aged person is not
moving for a long time, say 5-6 hours at a stretch or he spares
more than the normal time in bathroom, then also messages
will be sent to the relatives for alarming purpose.

B. Acceleration sensor: Axis Acceleration Sensor is a first
generation 3-axis acceleration sensor. User could get
acceleration value of X, Y and Z axis. The sensor is a
polysilicon surface-micro machined structure built on top of a
silicon wafer. Polysilicon springs suspend the structure over
the surface of the wafer and provide a resistance against
acceleration forces. Deflection of the structure is measured
using a differential capacitor that consists of independent fixed
plates and plates attached to the moving mass. The fixed plates
are driven by 180° out-of-phase square waves. Acceleration
deflects the moving mass and unbalances the differential
capacitor resulting in a sensor output whose amplitude is
proportional to acceleration.
C. Blood pressure sensor: Blood pressure sensor measures
the pressure flowing through the blood vessels against the
walls of the arteries. If blood flow is normal, then blood
pressure is normal (average 120/80). If blood flow becomes
restricted in some way, blood pressure goes up. If increased
blood pressure goes undetected, the person is at risk of severe
medical problems. The pressure sensor contains a four-element
piezo-resistive bridge. When pressure is applied, the bridge
resistance changes and the sensor provide an output signal
proportional to the input pressure.
D. Body Temperature sensor: The sensor measures the
temperature of human body .
VII. WIRELESS R OUTING OF THE INFORMATION
We have chosen IEEE 802.15.4/Zigbee based wireless mesh
network as the channel for communicating the information to a
remote station. We use IEEE 802.15.4 based low-power

wireless mesh network of tags, routers and gateway to capture
the identity and status of tagged objects with sensor value.
Tags, routers and gateways are all low-power IEEE 802.15.4
compliant active RF devices. The routers are arranged in a
networking topology called “mesh” (Fig.8)

Fig.11 Graph Based on Heartbeat Sensor Value

Fig.8 Mesh Networking Topology

B. Calibrated Body Temperature Report: We deployed our
system for 8 days. We obtained around 11500 data from body
temperature sensor device during our survey at our control
station. In this paper, we have presented day wise report on
body temperature sensor. The day wise sensor value is the
average value of the sensed data of a day.

The whole system can be integrated with GSM module to
make the process of immediate response more effective. The
access control devices can communicate with servers through
SMS messaging. Complete log of activity is available at the
control station. Server instantly without any wiring involved
and devices can instantly alert personnel on their mobile
phone in case of any problem. Since the cost of sending a
SMS in India is around 10p, this technology will make the
system very effective without adding much cost.
VIII. FIELD IMPLEMENTATION
Fig.12 Graph Based on Body Temperature Value

We have deployed this system at Pervcom premises,
Kolkata. We have deployed a prototype system in the month
of April. In this chapter we have presents an implementation
report that we have done in the month of June.

X. Conclusion
Real Time Sensing system (RTSS) can be effectively used
for the Health industry. Here we have used the technology for
sensing different health parameters and routing those data to
any data logging system as well as generation of different kind
of alarms. A sensing system combined with IEEE
802.15.4/Zigbee based wireless networking system has been
tested effective.
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