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Abstract— Patient monitoring systems are gaining their
importance in recent years as the fast-growing global elderly
population increases demands for care taking. These systems use
wireless technologies to transmit vital signs for medical
evaluation. In a multihop ZigBee network, the existing systems
usually use broadcast or multicast schemes to increase the
reliability of signals transmission; however, both the schemes
lead to significantly higher network traffic and end-to-end
transmission delayed. On the basis of a reliable transmission
scheme, we implement a ZigBee device for fall monitoring, which
integrates fall detection, indoor positioning, and ECG monitoring

Keywords—Multihop ZigBee network, Broadcast, Multicast,
Network traffic, Fall monitoring.

I. INTRODUCTION

In this paper, we present a reliable transmission protocol
based on anycast routing for wireless patient monitoring. Our
scheme automatically selects the closest data receiver in an
anycast group as a destination to reduce the transmission
latency as well as the control overhead. Implement a ZigBee
device for fall monitoring, which integrates fall detection,
indoor positioning, and ECG monitoring. When the tri-axial
accelerometer of the device detects a fall, the current position
of the patient is transmitted to an emergency centre through a
ZigBee network.

Il. PATIENT MONITORING SYSTEM

The existing system uses Unreliable protocol is used for
wireless transmission and the Fall monitoring is not detected
(absence of tri axial accelerometer).The sensor signals (ECG
signals) are transmitted via ADSL router to internet for
hospital access. The connectivity of wireless transmission is at
2.4 GHz. Since the protocol used in the existing system is
unreliable the packet delivered to destination may fail because
there is no acknowledgement between sender and receiver.lt
eliminates the need for a PC as an access point, unlike the
other systems; in system, there is no need for a PC to receive
and retransmit data. It eradicates the configuration of the
system by a user. It allocates an IP address for each user and
automatic transmission control protocol/Internet-protocol (IP)-
based connectivity between all users and the server—this
provides multiuser capability for the system. Drastic reduction
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in costs. It is easy to configure, which means it can be
matched with new additional features.

Unreliable protocol is used for wireless transmission. Fall
monitoring is not detected (absence of tri axial accelerometer).
The sensor signals (ECG signals) are transmitted via ADSL
router to internet for hospital access. The connectivity of

wireless transmission is at 2.4Ghz.
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Fig. 1 Patient Monitoring System

I1l. ZIGBEE MONITORING

In this paper a reliable protocol of packet forwarding that
transmits emergency messages with vital signs on a multihop
ZigBee network. We deploy multiple data sinks in a ZigBee
network. Our protocol uses anycast to find the nearest
available data sink. When the path to the original data sink
fails, our protocol automatically selects another data sink as
the destination.
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The transmission path is rebuilt from the last node before
the failure link; hence, the latency of path recovery is shorter
than that for the unicast-based approaches that must rebuild a
path from source node. As compared with multicast/ broadcast
approaches, our protocol significantly reduces the traffic
overhead while maintaining the reliability at the same level.
With our reliable transmission protocol, we implement a
ZigBee device for fall monitoring, which integrates fall
detection, indoor positioning, and ECG monitoring. When the
tri axial accelerometer of our device detects a fall, the current
position of the patient is generated and transmitted to a data
sink through a ZigBee network. In order to clarify the
situation of the fallen patient, 4-s ECG signals are transmitted
along with the emergency message. The new protocol ensures
that these critical messages can be transmitted successfully. In
our simulations, we consider the traffic overhead, the latencies
of the transmitted messages, and path recovery. The
prototypes of our ZigBee devices and demonstrate the
feasibility of our scheme by integrating our protocol with
WIMAX.
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Fig. 3 ZigBee Monitoring

Reliable transmission protocol is used for wireless
transmission, ZigBee device for fall monitoring, which
integrates fall detection, indoor positioning, and ECG
monitoring. The tri axial accelerometer device detects a
patient fall. Anycast is a new network routing approach in
which messages from a sender are routed to the topologically
nearest receivers in a group of potential receivers.

The performance metrics includes, control overhead and
search latency.

A. Control Overhead

The control overhead shows the total no of request and the
reply packets. The control overhead increase as the no of
wireless node increases . When the no of data receiver is small
then the control overhead between the anycast and the
multicast is negligible and the difference between the
multicast and broadcast is more or less the same. After
comparing we conclude that control overhead is greater for
broadcast and anycast proves to be the least.
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B. Search latency

In WMN the path to the destination node is usually
prolonged to increase the transmission latency. For broadcast
and multicast the search latency vary from 10 to 14ms for
different network size. These two have higher search latency
because they have toowait for the reply mess from all data
receivers.
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Fig. 5 Average search latency
C. Transmission latency
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This shows that anycast routing reduces the transmission
latency of the AODV protocol

IV.CONCLUSION

This paper presents a reliable anycast routing protocol for
ZigBee-based wireless patient monitoring. For a mobile
sensor node, the new scheme selects the closest data sink as
the destination in a WMN. Therefore, the latency of route
query and the number of control messages can be reduced
simultaneously. The new protocol also has the capability of
fast rerouting. Therefore, a broken path can be recovered in a
short latency, and the reliability of the transmitted vital signs
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can be assured. We implement a ZigBee-based prototype of
fall monitoring system based on the new routing protocol. In
the system, we integrate a triaxial accelerometer and an ECG
sensor to achieve real-time fall detection and physiologic
monitoring. When a fall event is detected, the closest router
node to the sensor node is calculated. In addition, 4-s ECG
signals are transmitted to the healthcare professional for
notifying the patient status. The system can be combined with
the next generation WWAN, such as LTE or WIMAX, to
achieve pervasive healthcare. Through the integration with
WiIMAX, we demonstrate that our scheme can improve the
feasibility of wireless patient monitoring systems.

r 1 1 1 1
Throughput of dropping packets X:time TIL:1
08 1

06

0.2

02} =1

-0.4

06|

throughput of dropping packets [No. of Packets/TIL]
o

-0.8

. . n " L . L . .
1 2 3 4 5 6 7 8 9
simulation time [sec]

Fig. 7 Throughput of dropping packets
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