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‘Wireless sensor network salutions for at-home heath care and body worn sensing generally work in the 15 ¢ band. This of course generates an immeiate challenge as the technology must be reliable, rbust and inexpensive and deployed into envronments where there is potentially heavy

interference. One key issue researchers find is that perfarmance figures generated in controlled emiranments bear litte relationship to those experienced in the real world.

There are a number of potential wireless technologies which could be used the deployment of WBSN. These include 802.15.4/Zigbee, Slustootn s, UWE @ and 802,11 &, Each technology has it pros and cons. Defiring the requirements for any SN deployment greatly impacts the choice of vireless
technalogy solution. Initial solutions willlikely focus on the deployment of a small number of sensors typically between 1 and B sensars connected 1o a aggregation device which communicates via WLAN & protacel, WINIAX < or mobile phone nextwork such as GSM &, 3G.& etc. For the body worn

sensors B12.15.4 and Bluetaoth  are de facto choices.

802.15.4 was designed specifcally with sensars networks in mind. It has many desirable features which make is suitable for WBSN' e.g. low povier etc. However it has many disadvantages including short range due o ts low power profis (not @ issue for the BSN but problematic for
communications with an off body aggregation devics), limited data rate (1ess than 250 kps) and its susceptivilty to interference. Many of the madical applications being developed using 02,15 4 & are based around motes. Motes are lovi-pawer devices with a limited amount of camputing pawer to
relay measured data to a data aggregator or gateway. Thess wireless mote based sensors offer the capabilty to capture continuous reaktime data such as patient vital signs and relay this back to nurses and physician workstations. Many of these projects are stil in the design and degloyment
phase wih iniial designs et to be tested. One of the challenges which must be addressed i the issus of low power communicatians. The central hubs are likely to be 802.11 enable for broadband connectity, therefore interfacing low-power, ad-hoe sensor networking devices may be a problern.
Ancther issue which must be addressed is that wireless sensor networke ensure "best effort” delivery of data but do not provide transmission methods for crical data i.e. madical &.g. detection of a patient fall. While Zigbse and Blustooth focus many similar application areas thay have very difierant

network architectures and eflective ranges. Over the long term Bluetooth and 802,15 4 Zigbee may evolve to be complementary technologies

Bluetooth
Blustooth® s a low-cost, low-power, robust, short-range wireless communication protocol which was iniially founded by Eric

[edit]

118 in 1994 to replace traditional mobile pharie and computer cables with wireless links. it operates in the icense fiee 2.4 GHz ISM band . Blustooth® uses 79 1MHz

channels to transmit data. Interference between other SNl band & devices (802 11 and 802.15.4 devices) and other Blustooth® piconets is minimized using frequency hopping spread spectrum (FHSS), where the carier is rapidly switched (nops) among the 79 available channsls. The frequency

hopping sequence is contralled by the master device within the piconet. Other Bluetoath® interference reduction techniques includs adaptive pawer control, [Channel Quality Driven Data Rate] (CQDDR) and Ada squency Hopping SAFH).

It was first developed as cable replacement between mobile phones, headssts, PDAs, laptops etc, but since then it has evolved to salve more gensral applications in the Persanal Area Network @ (PAN) domain. The Blustooth stack is quite complicated, giving it @ rather large footpint, which means

that it cannot bs used in the most processing-pawer and mamery canstrained deices.

‘The Blustacth core system consists of an RF transceiver, baseband, and protocol stack. The system is usually implemented partly in hardware and parly in software runing on a mictoprocessor. The partilianing can be configured in difirent ways depending on the application. From solutions where
the radio, protocol stack and application runs on a single chip to solutions where there is a separate radi chip, a processar running the lower layers of the stack and yet anather processor running the upper layers of the stack and the application. Extensive documentation and analysis of Bluetooth®

and its appications can be accessed from the Bluetooth® SIG's website &

802.15.4/Zighee

[edit]

IEEE 802.15.4 is a specification of a low-power air interface, and the accompanying MAC protocol &, B02.15.4 is a CSMAYCA MAC -based system, with a total of 27 channels specified in the frequency bands of 2.4 GHz, 902-928 MHz, and 858.3 MHz. Three difierent over-the-ir data rates can be
allacated: 16 data channels with a data rate of 250 kb/s, 10 channels with a data rate of 40 kbvs and 1 channel with a data rate of 20 Kb/s. Such a network can choose one of the 27 channels depending an availabilty, congestion state, and data rate of each channel. It is optimized for short range

communications (typically 30:50 meters), low data throughput with a 30ms network join time and supports a flexible topologies, .e. star or peer-to-peer topologies. I also supports very large numbers of nodes, a single 802 15 4 @ network can acc

ommadate up to 216 devices, which are assigned

during the association procedure. It is designed to maximize energy eficiency at the physical and MAC layers. The duty cycle of communications in an 80216.4 network is around 1 percent, resulting in very low average power consumption for static and dynamic environments. However, it is also up

to higher protocal ayers to obsere the low duty cycle. Most power saving mechanisms in 802.15.4 are based on beacar-enabled made.

The 802.15.4 defines only one third of the total nurmber of primitives used within Blustaoth and is therefore suitable for simple devices with limited merory and computational capacity. Two diferent types of devices are defined: a full function device (FFD) and a reduced function device (RFD). An FFD

cantalk to RFDs and FFDs while an RFD can only talk to an FFD

IEEE 802.15.4 determines which radio hardware 10 use and Zigbes determines the content of messages transmitted by each network node. [ZigBee] (on top of 802.15.4) ensures interoperabilty by defining higher network layers and application interfaces. The simple complexity, low-cost, low-power

fiaturas of B02.15.4 are intended to enabls broad daployment of wirsless networks able ta run for years on standard batteries, for a typical manitoring applicatian.

802.15.4 is part of the [EEE's B02.15 wireless personal-area network specification activties. It uses a simple (28K byte) packet-based radio protacal aimed at very low-cost, battery-operated sensors that can intercommunicate and send low-bandwidth data to & central receiving station.

802.15.4/ZigBee is buit on the IEEE 802.16.4 standard and specifies the MAC and PHY (physical) layers. The *ZigBee" comes from higher-ayer enhancements in development by a multivendor cansortium called the Zighee Alliance. For example, 802.15.4 specifies 128-bit AES & encryption, while

ZigBee & specifies but how to handle encryption key exchange. B02.15.4/ZigBee networks are designed to run in the unlicensed fiequencies, including the 2.4-GHz band in the U.S.

IEEE 802.15.4/ZigBes is intended for uses such as contral of lights, securty alarms, motion sensors, thermostats and smake detectors, environmental manitaring etc. There are plans for Zighee integration with residential galeways that merge traffc onto & broadband Internet connection. Zighee has

specifc advantages aver other shart range protocals such as 802.11
TigBee Alliance has its protacol closed at the moment; additionally, it adds another protocol between the device and the global IP-based network
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and 802.15.4 for WSN applications as devices based on these protocals use toa much power and the protocls are tao camplex (and thus more expensive) to be embedded in davices on very large seales [1, 2], Unfortunately, the $
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Bulusu, Nirupama and Jha, Sanjay. WIRELESS SENSOR NETWORKS: A Systems Perspective, Artech House. Norwood. MA, August 2005. fedi]
Fram the Publisher

an in-depth understanding of wireless sensor networks from a systems perspective. The book describes and the trends, leading . platform future trends, and challenges of sensor networks.” This

middlewars issues for sensor netwark applications and focuses on important application demains, shawing how specific applications influence the architectural design of networked systems. fram leading and nearly 70

throughout the book
©2005 ARTECH HOUSE, INC.
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Zhao, F. and Guibas, L. Wireless Sensor Networks: An Information Processing Approach, Morgan Kaufman, 2004
Fram the Publisher
based on a new platform, networking structure, and interface that enable novel, low cost, high volume, applications. This text and reference is a critical link to create this new class by covering

"Wireless sensor and actuatos er class
the field of study for bath practi oft Corporation

. and an in depth treatment of algerithmic signal and information processing issues. An excellent text for both professionals and students!” —Debarah Estrin, Center for Embedded Networked Sensing,

hat
d and

military and battlefield uses, and
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Yang, G.Z. Body Sensor Networks, Springer-Verlag London 2006

From the Publisher:

arable and implantable
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