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building wireless sensor networks theoretical and practical perspectives presents the

state of the art of wireless sensor networks wsns from fundamental concepts to

cutting  edge  technologies  focusing  on  wsn  topics  ideal  for  undergraduate  and

postgraduate curricula this book provides essential knowledge of the contemporary

theory  and  practice  of  wireless  sensor  networking  describes  wsn  architectures

protocols and operating systems details the routing and data aggregation algorithms

addresses  wsn  security  and  energy  efficiency  includes  sample  programs  for

experimentation the book offers overarching coverage of this exciting field filling a

critical gap in the existing literature

this book mainly focuses on undergraduate students to understand the basic concept

of wireless sensor networks wsn introduction to wireless sensor network book explain

various concepts and terminologies used in wsn describe importance and use of radio

communication and link management in wsn explain various wireless standards and

protocols  associated  with  wsn  recognize  importance  of  localization  and  routing

techniques used in wsn understand techniques of data aggregation and importance of

security in wsn examine the issues involved in design and deployment of wsn

this book presents an in depth study on the recent advances in wireless sensor

networks wsns the authors describe the existing wsn applications and discuss the

research  efforts  being  undertaken  in  this  field  theoretical  analysis  and  factors

influencing protocol design are also highlighted the authors explore state of the art

protocols for wsn protocol stack in transport routing data link and physical layers

moreover the synchronization and localization problems in wsns are investigated along

with existing solutions furthermore cross layer solutions are described finally developing
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areas of wsns including sensor actor networks multimedia sensor networks and wsn

applications in underwater and underground environments are explored the book is

written in an accessible textbook style and includes problems and solutions to assist

learning key features the ultimate guide to recent advances and research into wsns

discusses the most important problems and issues that arise when programming and

designing wsn systems shows why the unique features of wsns self  organization

cooperation correlation will enable new applications that will provide the end user with

intelligence and a better understanding of the environment provides an overview of the

existing evaluation approaches for  wsns including physical  testbeds and software

simulation environments includes examples and learning exercises with a solutions

manual  supplemented by an accompanying website containing ppt slides wireless

sensor networks is an essential textbook for advanced students on courses in wireless

communications  networking  and  computer  science  it  will  also  be  of  interest  to

researchers system and chip designers network planners technical mangers and other

professionals in these fields

a concise and clear guide to the concepts and applications of wireless sensor networks

ideal for students practitioners and researchers

wireless sensor networks wsns consist of tiny sensors capable of sensing computing

and  communicating  due  to  advances  in  semiconductors  networking  and  material

science technologies it is now possible to deploy large scale wsns the advancement in

these technologies has not only decreased the deployment and maintenance costs of

networks but has also increased the life of networks and made them more rugged as

wsns become more reliable with lower maintenance costs they are being deployed and

used  across  various  sectors  for  multiple  applications  this  book  discusses  the

applications challenges and design and deployment techniques of wsns

wireless  sensor  network  wsn is  an  ad hoc  network  technology  comprising  even
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thousands of autonomic and self organizing nodes that combine environmental sensing

data processing and wireless networking the applications for sensor networks range

from home and industrial environments to military uses unlike the traditional computer

networks a wsn is application oriented and deployed for a specific task wsns are data

centric  which  means  that  messages  are  not  send  to  individual  nodes  but  to

geographical locations or regions based on the data content a wsn node is typically

battery powered and characterized by extremely small size and low cost as a result

the processing power memory and energy resources of an individual sensor node are

limited however the feasibility of a wsn lies on the collaboration between the nodes a

reference  wsn  node  comprises  a  micro  controller  unit  mcu  having  few  million

instructions per second mips processing speed tens of kilobytes program memory few

kilobytes data memory in addition the node contains a short range radio and a set of

sensors supply power is typically obtained with small batteries assuming a target

lifetime of one year using aa size batteries the available power budget is around 1 mw

this book covers the low power wsns services ranging from hardware platforms and

communication  protocols  to  network  deployment  and  sensor  data  collection  and

actuation the implications of resource constraints and expected performance in terms

of throughput reliability and latency are explained as a case study this book presents

experiments  with  low energy tutwsn technology to  illustrate  the  possibilities  and

limitations of wsn applications

this  book  provides  comprehensive  coverage  of  the  major  aspects  in  designing

implementing and deploying wireless sensor networks by discussing present research

on wsns and their applications in various disciplines it familiarizes readers with the

current  state  of  wsns  and  how  such  networks  can  be  improved  to  achieve

effectiveness and efficiency it starts with a detailed introduction of wireless sensor

networks and their applications and proceeds with layered architecture of wsns it also

addresses prominent issues such as mobility heterogeneity fault tolerance intermittent
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connectivity and cross layer optimization along with a number of existing solutions to

stimulate future research

advances in networking influence many kinds of monitoring and control systems in the

most dramatic way sensor network and configuration falls  under the category of

modern networking systems wireless sensor network wsn has emerged and caters to

the need for real world applications methodology and design of wsn represents a

broad  research  topic  with  applications  in  many  sectors  such  as  industry  home

computing agriculture environment and so on based on the adoption of fundamental

principles and the state of the art technology wsn has been preferred choice for the

design and development of next generation monitoring and control systems this book

incorporates a selection of research and development papers its scope is on history

and  background  underlying  design  methodology  application  domains  and  recent

developments  the  readers  will  be  able  to  understand  the  underlying  technology

philosophy concepts ideas and principles with regard to broader areas of sensor

network aspects of sensor network in terms of basics standardization design process

practice techniques platforms and experimental results have been presented in proper

order

the recent development of communication and sensor technology results in the growth

of a new attractive and challenging area wireless sensor networks wsns a wireless

sensor network which consists of a large number of sensor nodes is deployed in

environmental fields to serve various applications facilitated with the ability of wireless

communication and intelligent computation these nodes become smart sensors which

do  not  only  perceive  ambient  physical  parameters  but  also  be  able  to  process

information cooperate with each other and self organize into the network these new

features assist the sensor nodes as well as the network to operate more efficiently in

terms of  both  data  acquisition  and energy consumption special  purposes of  the

applications require design and operation of wsns different from conventional networks
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such as the internet the network design must take into account of the objectives of

specific  applications the nature of  deployed environment must  be considered the

limited  of  sensor  nodes  resources  such  as  memory  computational  ability

communication bandwidth and energy source are the challenges in network design a

smart wireless sensor network must be able to deal with these constraints as well as

to guarantee the connectivity coverage reliability and security of network s operation

for a maximized lifetime this book discusses various aspects of designing such smart

wireless sensor networks main topics includes design methodologies network protocols

and  algorithms  quality  of  service  management  coverage  optimization  time

synchronization  and  security  techniques  for  sensor  networks

this first of its kind resource offers you an in depth understanding of wireless sensor

networks  from  a  systems  perspective  the  book  describes  and  categorizes  the

technological trends leading applications state of the art platform developments future

trends  and  challenges  of  sensor  networks  you  find  critical  coverage  of  network

protocols and mechanisms for node localization time synchronization media access

control  topology creation  and management  routing  transport  storage collaborative

signal processing security and fault tolerance and node deployment in large scale

sensor networks

written by award winning engineers whose research has been sponsored by the u s

national science foundation nsf ibm and cisco s university research program wireless

sensor networks principles and practice addresses everything product developers and

technicians need to know to navigate the field it provides an all inclusive examina

wireless  sensor  networks  is  an essential  guide  for  anyone interested in  wireless

communications for sensor networks home networking or device hacking it covers a

large  number  of  topics  encountered  in  the  architecture  application  and  recent

advancements  of  a  wireless  sensor  network  including  hardware  and  software
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architectures the internet of things routing and security manets mems zigbee tdma

securing  networks  for  wifi  ubiquitous  sensor  networks  underwater  mobile  and

multimedia wireless networks features includes a wide range of applications to industry

science transportation civil infrastructure and security covers the internet of things iot

mems zigbee tdma mobile wireless networks and more features article on securing

networks  for  wifi  by  the  united  states  department  of  homeland  security  dhs

cybersecurity engineering

during the last one and a half decades wireless sensor networks have witnessed

significant growth and tremendous development in both academia and industry the art

of wireless sensor networks volume 1 fundamentals focuses on the fundamentals

concepts in the design analysis and implementation of wireless sensor networks it

covers the various layers of the lifecycle of this type of network from the physical

layer  up  to  the  application  layer  its  rationale  is  that  the  first  volume  covers

contemporary design issues tools  and protocols  for  radio based two dimensional

terrestrial sensor networks all the book chapters in this volume include up to date

research work spanning various classic facets of the physical properties and functional

behavior of wireless sensor networks including physical layer medium access control

data routing topology management mobility management localization task management

data management data gathering security middleware sensor technology standards and

operating systems this book will be an excellent source of information for both senior

undergraduate  and  graduate  students  majoring  in  computer  science  computer

engineering  electrical  engineering  or  any  related  discipline  in  addition  computer

scientists researchers and practitioners in both academia and industry will find this

book useful and interesting

it is a general trend in computing that computers are becoming ever smaller and ever

more interconnected sensor networks large networks of small simple devices are a

logical  extreme  of  this  trend  wireless  sensor  networks  wsns  are  attracting  an
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increasing degree of research interest with a growing number of industrial applications

starting  to  emerge  two  of  these  applications  personal  health  monitoring  and

emergency  disaster  recovery  are  the  focus  of  the  european  commission  project

prosense promote mobilize reinforce and integrate wireless sensor networking research

and researchers this hands on introduction to wsn systems development presents a

broad coverage of  topics  in  the field  contributed by researchers  involved in  the

prosense project an emphasis is placed on the practical knowledge required for the

successful implementation of wsns divided into four parts the first part covers basic

issues of sensors software and position based routing protocols part two focuses on

multidisciplinary issues including sensor network integration mobility aspects georouting

medical applications and vehicular sensor networks the remaining two parts present

case studies and further applications topics and features presents a broad overview of

wsn technology including an introduction to sensor and sensing technologies contains

an extensive section on case studies providing details of the development of a number

of wsn applications discusses frameworks for wsn systems integration through which

wsn technology will become fundamental to the future internet concept investigates

real world applications of wsn systems in medical and vehicular sensor networks with

a foreword by the nobel laurate professor martin perl of stanford university providing

holistic coverage of wsn technology this text reference will enable graduate students of

computer science electrical engineering and telecommunications to master the specific

domains ofthis emerging area the book will also be a valuable resource for researchers

and practitioners interested in entering the field

wireless sensor network wsn consists of numerous physically distributed autonomous

devices used for sensing and monitoring the physical and or environmental conditions

a wsn uses a gateway that provides wireless connectivity to the wired world as well

as distributed networks there are many open problems related to ad hoc networks and

its applications looking at the expansion of the cellular infrastructure ad hoc network
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may be acting as the basis of the 4th generation wireless technology with the new

paradigm of anytime anywhere communications to realize this the real challenge would

be the security authorization and management issues of the large scale wsns this book

is an edited volume in the broad area of wsns the book covers various chapters like

multi channel wireless sensor networks its coverage connectivity as well as deployment

it  covers comparison of various communication protocols and algorithms such as

mannet odmrp and admr protocols for ad hoc multicasting location based coordinated

routing protocol and other token based group local mutual exclusion algorithms the

book also covers a chapter on extended ad hoc on demand distance vector eaodv

routing protocol based on distributed minimum transmission multicast routing dmtmr

one chapter is dedicated to ocdma and its future application and another chapter

covers development of home automation system using swn

explores real world wireless sensor network development deployment and applications

presents state of the art protocols and algorithms includes end of chapter summaries

exercises and references for students there are hardware overviews reading links

programming  examples  and  tests  available  at  website  for  instructors  there  are

powerpoint slides and solutions available at website

wireless sensor networks presents the latest practical solutions to the design issues

presented  in  wireless  sensor  network  based  systems novel  features  of  the  text

distributed throughout include workable solutions demonstration systems and case

studies of the design and application of wireless sensor networks wsns based on the

first hand research and development experience of the author and the chapters on real

applications  building  fire  safety  protection  smart  home  automation  and  logistics

resource management case studies and applications illustrate the practical perspectives

of  sensor  node  design  embedded  software  design  routing  algorithms  sink  node

positioning  co  existence  with  other  wireless  systems data  fusion  security  indoor

location tracking integrating with radio frequency identification and internet of things
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wireless sensor networks brings together multiple strands of research in the design of

wsns  mainly  from  software  engineering  electronic  engineering  and  wireless

communication perspectives into an over arching examination of the subject benefiting

students field engineers system developers and it professionals the contents have been

well used as the teaching material of a course taught at postgraduate level in several

universities making it suitable as an advanced text book and a reference book for final

year undergraduate and postgraduate students

learn the fundamental concepts major challenges and effective solutions in wireless

sensor networking this book provides a comprehensive and systematic introduction to

the fundamental concepts major challenges and effective solutions in wireless sensor

networking wsn distinguished from other books it focuses on the networking aspects

of  wsns  and  covers  the  most  important  networking  issues  including  network

architecture  design  medium  access  control  routing  and  data  dissemination  node

clustering node localization query processing data aggregation transport and quality of

service  time synchronization  network  security  and sensor  network  standards  with

contributions  from  internationally  renowned  researchers  wireless  sensor  networks

expertly  strikes  a  balance  between  fundamental  concepts  and  state  of  the  art

technologies  providing  readers  with  unprecedented  insights  into  wsns  from  a

networking perspective it is essential reading for a broad audience including academic

researchers research engineers and practitioners in industry it is also suitable as a

textbook or supplementary reading for electrical engineering computer engineering and

computer science courses at the graduate level

the advances in low power electronic devices integrated with wireless communication

capabilities are one of recent areas of research in the field of wireless sensor networks

wsns one of the major challenges in wsns is uniform and least energy dissipation while

increasing the lifetime of the network this is the first book that introduces the energy

efficient  wireless  sensor  network  techniques  and  protocols  the  text  covers  the
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theoretical  as  well  as  the  practical  requirements  to  conduct  and  trigger  new

experiments and project ideas the advanced techniques will help in industrial problem

solving for energy hungry wireless sensor network applications
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