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coding for mimo communication systems is a comprehensive introduction

and overview to the various emerging coding techniques developed for mimo

communication  systems  the  basics  of  wireless  communications  and

fundamental issues of mimo channel capacity are introduced and the space

time block and trellis coding techniques are covered in detail other signaling

schemes  for  mimo  channels  are  also  considered  including  spatial

multiplexing concatenated coding and iterative decoding for mimo systems

and space time coding for  non coherent  mimo channels  practical  issues

including channel correlation channel estimation and antenna selection are

also explored with  problems at  the end of  each chapter  to  clarify  many

important  topics  a  comprehensive  book  on  coding  for  mimo  techniques

covering  main  strategies  theories  and  practical  issues  on  mimo

communications are examined in detail easy to follow and accessible for both

beginners and experienced practitioners in the field references at the end of

each chapter for further reading can be used with ease as a research book or

a textbook on a graduate or advanced undergraduate level course this book

is aimed at advanced undergraduate and postgraduate students researchers

and practitioners in industry as well as individuals working for government

military  science and technology institutions who would like to learn more

about coding for mimo communication systems

annotation this resource takes professionals step by step from the basics of

mimo  through  various  coding  techniques  to  critical  topics  such  as



Solution Manual Coding For Mimo Communication Systems

3 Solution Manual Coding For Mimo Communication Systems

multiplexing and packet  transmission practical  examples  are  emphasized

and  mathematics  is  kept  to  a  minimum  so  readers  can  quickly  and

thoroughly understand the essentials of mimo the book takes a systems view

of  mimo  technology  that  helps  professionals  analyze  the  benefits  and

drawbacks of any mimo system book jacket title summary field provided by

blackwell north america inc all rights reserved

this  book  introduces  the  reader  to  the  mimo  ofdm  system  in  rayleigh

frequency selective channels orthogonal frequency division multiplexing ofdm

has been adopted in the wireless local area network standards ieee 802 11a

due to its high spectral efficiency and ability to deal with frequency selective

fading  the  combination  of  ofdm  with  spectral  efficient  multiple  antenna

techniques makes the ofdm a good candidate to overcome the frequency

selective problems

the last few years witnessed a dramatic increase in the demand on high rate

reliable wireless communications in order to meet these new requirements

resorting to multiple input multiple output mimo techniques was inevitable as

they  may  offer  high  rate  reliable  wireless  communications  without  any

additional bandwidth in the case where the transmitter does not have any

prior  knowledge  about  the  channel  state  information  space  time  coding

techniques have proved to efficiently exploit the mimo channel degrees of

freedom while taking advantage of the maximum diversity gain on the other

hand  the  ml  decoding  complexity  of  space  time  codes  stcs  generally

increases exponentially with the rate which imposes an important challenge

to their incorporation in recent communications standards recognizing the

importance of  the low complexity  criterion in  the stc  design for  practical

considerations this thesis focuses on the design of new low complexity space

time block codes stbcs where the transmitted code matrix can be expressed

as a weighted linear combination of information symbols and we propose

new codes that are decoded with a lower complexity than that of their rivals in

the literature while providing better or slightly lower performance

driven by the desire to boost the quality of service of wireless systems closer
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to that afforded by wireline systems space time processing for multiple input

multiple  output  mimo  wireless  communications  research  has  drawn

remarkable interest in recent years exciting theoretical advances have been

complemented by rapid transition of research results to industry products

and services thus creating a vibrant new area space time processing is a

broad area owing in part to the underlying convergence of information theory

communications and signal processing research that brought it to fruition this

book presents a balanced and timely introduction to space time processing

for mimo communications including highlights of emerging trends such as

spatial  multiplexing  and  joint  transceiver  optimization  includes  detailed

coverage of wireless channel sounding modelling characterization and model

validation provides state of the art research results on space time coding

including comprehensive tutorial coverage of orthogonal space time block

codes  discusses  important  recent  developments  in  spatial  multiplexing

transmit beam forming pre coding and joint transceiver design for the multi

user mimo downlink using full or partial csi illustrates all theory with numerous

examples gleaned from cutting edge research from around the globe this

valuable  resource  will  appeal  to  engineers  developers  and  consultants

involved in the design and implementation of space time processing for mimo

communications its accessible format amply illustrated with real world case

studies  contains  relevant  detailed  advice  for  postgraduate  students  and

researchers specializing in this field

multiple input multiple output mimo antenna technology is promising for high

speed wireless communications without  increasing the transmission band

width space time coding stc is a scheme that employs multiple antennas to

increase transmission rate  or  to  improve transmission quality  stc  is  used

widely  in  mobile  cellular  networks  wireless  local  area  networks  wlan  and

wireless  metropolitan  area  networks  wman  however  there  are  still  many

unsolved or partially solved issues in stc in this thesis i propose a new stc

design from cyclic design i then propose a systematic method to design quasi

orthogonal space time block codes qostbc for an arbitrary number of transmit

antennas and derive the optimal constellation rotation angles to achieve full
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diversity  i  also  propose  an  analytical  method  to  derive  the  exact  error

probabilities of orthogonal space time block codes ostbc in order to improve

the error performance i introduce an adaptive power allocation scheme for

ostbc combining stc with continuous phase modulation cpm is an attractive

solution for mobile commu nications for which power is limited thus i apply

ostbc to binary cpm with modulation index h 0 5 and develop a simplified

receiver for such scheme finally i present a decoding method to reduce the

complexity of qostbc without degrading its error performance

this unified 2001 treatment of game theory focuses on finding state of the art

solutions  to  issues  surrounding  the  next  generation  of  wireless  and

communications  networks  the  key  results  and  tools  of  game  theory  are

covered  as  are  various  real  world  technologies  and  a  wide  range  of

techniques for modeling design and analysis

multiple input multiple output mimo antenna systems have shown a great

potential for wireless communication these systems support high capacity

increased  diversity  and  interference  suppression  recently  it  has  been

proposed  mimo  constellations  for  radar  mimo  radar  is  not  only  a  new

research field but also a very promising approach in terms of overcoming

radar  cross  section  rcs  fluctuations  with  diversity  this  thesis  explores  the

potential  of  coding  schemes  for  mimo  radar  the  ambiguity  functions

measures related to mimo radar are used to evaluate how much diversity

gain can be coherently achieved with certain coding schemes the results of

this  analysis  show  that  the  cross  correlation  between  the  signals  from

different transmitters hinders achieving the full diversity gain the code length

of the used gold codes is an important factor for this effect however in this

thesis a coding scheme related to the alamouti scheme in communication is

presented this  scheme under some constraints  is  capable of  maintaining

orthogonality between the signals from different transmitters and therefore

cancels the mutual interference among those signals in general mimo radar

is  a  novel  and ingenious  approach to  improve radar  performance which

needs to be analyzed and developed this thesis is the first work exploring the

coding schemes and the related aspects for mimo radar
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an all inclusive introduction to this revolutionary technology presenting the

key research issues and state of the art  design analysis and optimization

techniques

the next generation of wireless communications systems will offer practically

unlimited mobility and high data rate services such as streaming video in

order  to  provide  these  capabilities  wireless  networks  will  need  to  have

extremely high bandwidth efficiency one of the most promising techniques for

ensuring this efficiency is space time coding

wireless has revolutionized communication by providing users with tetherless

connectivity wireless is currently undergoing a revolution in improved data

rates and reliability a key component in delivering such performance is that of

multiple input multiple output mimo techniques where multiple transmit and

receive  antennas  are  used  these  mimo  systems  promise  two  important

performance gains first is diversity which mitigates fading and asymptotically

reduces  the  outage  probability  the  second  leverage  of  mimo  wireless  is

spatial multiplexing which establishes parallel channels and can increase the

link spectral efficiency

compressed sensing cs is a promising method that recovers the sparse and

compressible signals from severely under sampled measurements cs can be

applied  to  wireless  communication  to  enhance  its  capabilities  as  this

technology is proliferating it is possible to explore its need and benefits for

emerging  applicationscompressive  sensing  for  wireless  communication

provides a clear insight into the basics of compressed sensing a thorough

exploration  of  applying  cs  to  audio  image and computer  vision  different

dimensions of applying cs in cognitive radio networks cs in wireless sensor

network for spatial compression and projection real world problems projects

that  can  be  implemented  and  tested  efficient  methods  to  sample  and

reconstruct the images in resource constrained wmsn environmentthis book

provides  the  details  of  cs  and  its  associated  applications  in  a  thorough

manner it lays a direction for students and new engineers and prepares them

for  developing  new  tasks  within  the  field  of  cs  it  is  an  indispensable
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companion for practicing engineers who wish to learn about the emerging

areas of interest

synthetic aperture radar sar is a well known remote sensing technique but

conventional single antenna sar is inherently limited by the minimum antenna

area constraint although there are still  technical issues to overcome multi

antenna sar offers many benefits from improved system gain to increased

degrees of freedom and system flexibility multi antenna synthetic aperture

radar explores the potential  and challenges of using multi  antenna sar in

microwave  remote  sensing  applications  these  applications  include  high

resolution  imaging  wide  swath  remote  sensing  ground  moving  target

indication and 3 d imaging the book pays particular attention to the signal

processing aspects of  various multi  antenna sar  from a top level  system

perspective explore recent extensions of synthetic aperture radar systems the

backbone of the book is a series of innovative microwave remote sensing

approaches developed by the author  centered around multi  antenna sar

imaging  these  approaches  address  specific  challenges  and  potential

problems in future microwave remote sensing chapters examine single input

multiple output simo multi antenna sar including azimuth and elevation multi

antenna sar and multiple input multiple output mimo sar the book details the

corresponding  system  scheme  signal  models  time  phase  spatial

synchronization  methods  and  high  precision  imaging  algorithms  it  also

investigates  their  potential  applications  introductory  tutorials  and  novel

approaches in multi antenna sar imaging rigorous and self contained this is a

unique  reference  for  researchers  and  industry  professionals  working  with

microwave  remote  sensing  sar  imaging  and  radar  signal  processing  in

addition to novel approaches the book also presents tutorials that serve as an

introduction to multi antenna sar imaging for those who are new to the field
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