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this book is intended for use in the teaching of graduate and senior undergraduate courses on multiresolution signal and
geometry processing in the engineering and related disciplines it has been used for several years for teaching purposes in the
department of electrical and computer engineering at the university of victoria and has been well received by students this
book provides a comprehensive introduction to multiresolution signal and geometry processing with a focus on both theory and
applications the book has two main components corresponding to multiresolution processing in the contexts of 1 signal
processing and 2 geometry processing the signal processing component of the book studies one dimensional and multi
dimensional multirate systems considering multirate structures such as sampling rate converters filter banks and
transmultiplexers a particularly strong emphasis is placed on filter banks univariate and multivariate wavelet systems are
examined with the biorthogonal and orthonormal cases both being considered the relationship between filter banks and
wavelet systems is established several applications of filter banks and wavelets in signal processing are covered including
signal coding image compression and noise reduction for readers interested in image compression a detailed overview of the
jpeg 2000 standard is also provided some other applications of multirate systems are considered such as transmultiplexers for
communication systems e g multicarrier modulation the geometry processing component of the book studies subdivision
surfaces and subdivision wavelets some mathematical background relating to geometry processing is provided including topics
such as homogeneous coordinate transformations manifolds surface representations and polygon meshes several subdivision
schemes are examined in detail including the loop kobbelt sqrt 3 and catmull clark methods the application of subdivision
surfaces in computer graphics is considered a detailed introduction to functional analysis is provided for those who would like
a deeper understanding of the mathematics underlying wavelets and filter banks for those who are interested in software
applications of the material covered in the book appendices are included that introduce the cgal and opengl libraries also an
appendix on the spl library which was developed for use with this book is included throughout the book many worked through
examples are provided problem sets are also provided for each major topic covered
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a comprehensive treatment of wavelets for both engineers and mathematicians

signal processing applications have burgeoned in the past decade during the same time signal processing techniques have
matured rapidly and now include tools from many areas of mathematics computer science physics and engineering this trend
will continue as many new signal processing applications are opening up in consumer products and communications systems
in particular signal processing has been making increasingly sophisticated use of linear algebra on both theoretical and
algorithmic fronts this volume gives particular emphasis to exposing broader contexts of the signal processing problems so
that the impact of algorithms and hardware can be better understood it brings together the writings of signal processing
engineers computer engineers and applied linear algebraists in an exchange of problems theories and techniques this volume
will be of interest to both applied mathematicians and engineers

the scientists and engineers of today are relentless in their continuing study and analysis of the world about us from the
microcosm to the macrocosm a central purpose of this study is to gain sufficient scientific information and insight to enable
the development of both representative and useful models of the superabundance of physical processes that surround us the
engineers need these models and the associated insight in order to build the information processing systems and control
systems that comprise these new and emerging technologies much of the early modeling work that has been done on these
systems has been based on the linear time invariant system theory and its extensive use of fourier transform theory for both
continuous and discrete systems and signals however many of the signals arising in nature and real systems are neither
stationary nor linear but tend to be concentrated in both time and frequency hence a new methodology is needed to take these
factors properly into account

this book offers readers a single source reference to the implementation aspects of multirate systems advances in design of
comb decimation filters and multirate filter banks the authors describe a variety of the most recent applications in fields such
as image and video processing digital communications software and cognitive radio
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the field of digital signal processing dsp has spurred developments from basic theory of discrete time signals and processing
tools to diverse applications in telecommunications speech and acoustics radar and video this volume provides an accessible
reference offering theoretical and practical information to the audience of dsp users this immense compilation outlines both
introductory and specialized aspects of information bearing signals in digital form creating a resource relevant to the
expanding needs of the engineering community it also explores the use of computers and special purpose digital hardware in
extracting information or transforming signals in advantageous ways impacted areas presented include telecommunications
computer engineering acoustics seismic data analysis dsp software and hardware image and video processing remote sensing
multimedia applications medical technology radar and sonar applications this authoritative collaboration written by the
foremost researchers and practitioners in their fields comprehensively presents the range of dsp from theory to application
from algorithms to hardware

keep up with major developments in electronic filter design including the latest advances in both analog and digital filters long
established as the bible of practical electronic filter design mcgraw hill s classic electronic filter design handbook has now
been completely revised and updated for a new generation of design engineers the fourth edition includes the most recent
advances in both analog and digital filter design plus a new cd for simplifying the design process ensuring accuracy of design
and saving hours of manual computation

this invaluable reference book features the most comprehensive coverage ever of circuits and filters from classical to state of
the art designs it begins with a discussion of basic mathematics for signal processing and circuit and filter design then goes on
to investigate the underlying theory and applications including a thorough analysis of both analog and digital circuits and filters

this title provides the most important theoretical aspects of image and signal processing isp for both deterministic and random
signals the theory is supported by exercises and computer simulations relating to real applications more than 200 programs
and functions are provided in the matlab language with useful comments and guidance to enable numerical experiments to be
carried out thus allowing readers to develop a deeper understanding of both the theoretical and practical aspects of this
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subject

take advantage of the widest possible range of filtering techniques and still keep design time to a minimum with this book and
cd rom toolkit the practical knowledge presented in the book enables you to take control of your projects using the filter
coefficients included on the cd rom you get 260 digital filters that are ready to use and have been fully characterized in terms
of their frequency response step response impulse response and pass band characteristics performance parameters such as
step response rise time overshoot settling time dc accuracy and those related to noise propagation through the filter have
been tabulated to allow you full control of your filtering application

the rapid advancements in image communication technologies are documented in the book series advances in image
communication each publication provides an in depth exploration of an intrinsic element of the multi disciplinary field and
together they form a comprehensive overview of the whole this volume the fifth in the series examines the definition study and
use of the wavelet transform in communications for two dimensional 2 d digital signals the transform is used for signal
reorganization before compression and the trade off between these two steps and the whole compression process is discussed
the five chapters specifically present the theory of wavelets applied to images then applications of compression of still images
and sequences chapter 1 introduces biorthogonal bases of compactly supported wavelets this generalization of orthonormal
wavelet theory allows the use of linear phase filters a non rectangular wavelet representation of 2 d signals is developed in the
second chapter the properties usually used with wavelets phase linearity and regularity are discussed chapter 3 is composed of
three parts a description of commonly used biorthogonal wavelets a presentation of vector quantization algorithms a
consideration of lattice vector quantization followed by a discussion of the bit allocation procedure with experimental results
given the fourth chapter deals with a region based discrete wavelet transform for image coding chapter 5 investigates the
transmission of image sequences wavelet transforms and motion estimation are detailed in a multiconstraint approach of
image sequence coding

publishes papers reporting on research and development in optical science and engineering and the practical applications of
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known optical science engineering and technology
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