Lokenath Debnath

Wavelet Transforms and Their Applications

By Lokenath Debnath

Read Online ©

Wavelet Transformsand Their Applications By Lokenath Debnath

Overview Historically, the concept of "ondelettes* or "wavelets' originated from
the study of time-frequency signal analysis, wave propagation, and sampling
theory. One of the main reasons for the discovery of wavelets and wavelet
transforms is that the Fourier transform analysis does not contain the local
information of signals. So the Fourier transform cannot be used for analyzing
signalsin ajoint time and frequency domain. In 1982, Jean Morlet, in
collaboration with a group of French engineers, first introduced the idea of
wavelets as afamily of functions constructed by using translation and dilation of
asingle function, called the mother wavelet, for the analysis of nonstationary
signals. However, this new concept can be viewed as the synthesis of various
ideas originating from different disciplines including mathematics (Calder6n-
Zygmund operators and Littlewood-Paley theory), physics (coherent statesin
guantum mechanics and the renormalization group), and engineering (quadratic
mirror filters, sideband coding in signal processing, and pyramidal algorithmsin
image processing). Wavelet analysis is an exciting new method for solving
difficult problemsin mathematics, physics, and engineering, with modern
applications as diverse as wave propagation, data compression, image processing,
pattern recognition, computer graphics, the detection of aircraft and submarines,
and improvement in CAT scans and other medical image technology. Wavel ets
allow complex information such as music, speech, images, and patterns to be
decomposed into elementary forms, called the fundamental building blocks, at
different positions and scales and subsequently reconstructed with high precision.
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Overview Historically, the concept of "ondelettes” or "wavelets' originated from the study of time-frequency
signal analysis, wave propagation, and sampling theory. One of the main reasons for the discovery of
wavelets and wavelet transforms is that the Fourier transform analysis does not contain the local information
of signals. So the Fourier transform cannot be used for analyzing signalsin ajoint time and frequency
domain. In 1982, Jean Morlet, in collaboration with a group of French engineers, first introduced the idea of
wavelets as afamily of functions constructed by using trandation and dilation of a single function, called the
mother wavelet, for the analysis of nonstationary signals. However, this new concept can be viewed as the
synthesis of various ideas originating from different disciplines including mathematics (Calderén-Zygmund
operators and Littlewood-Paley theory), physics (coherent states in quantum mechanics and the
renormalization group), and engineering (quadratic mirror filters, sideband coding in signal processing, and
pyramidal algorithms in image processing). Wavelet analysisis an exciting new method for solving difficult
problems in mathematics, physics, and engineering, with modern applications as diverse as wave
propagation, data compression, image processing, pattern recognition, computer graphics, the detection of
aircraft and submarines, and improvement in CAT scans and other medical image technology. Wavelets
allow complex information such as music, speech, images, and patterns to be decomposed into elementary
forms, called the fundamental building blocks, at different positions and scales and subsequently
reconstructed with high precision.
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Editorial Review
Review

"It contains awealth of information that should make it useful in signal processing and perhaps some other
areas of engineering . . . | like the book as a possible text for a beginning graduate coursein, say,
mathematical methods in engineering. It covers anumber of topicsthat are quite useful but are rarely
covered in mainstream mathematics courses.. . . alot of the proofs are short and computational, which is
necessary in such abook that covers alarge number of topics. . . it would serve as a good text, provided that
the aim of the courseisto present avariety of transforms useful in signal processing, aswell as the wavel et
transforms.”

?Mathematical Reviews

"Thelast two decades have produced tremendous devel opments in the mathematical theory of wavelets and
their great variety of applications. Since wavelet analysisis arelatively new subject, this monograph is
intended to be self-contained. The book is designed as a modern and authoritative guide to wavel ets, wavel et
transform, time-frequency signal analysis and related topics.

It is known that some research workers look upon wavelets as a new basis for representing functions, others
consider them as atechnique for time-frequency analysis and some others think of them as a new
mathematical subject. All these approaches are gathered in this book, which presents an accessible,
introductory survey of new wavelet analysis tools and the way they can be applied to fundamental analysis
problems. We point out the clear, intuitive style of [the] presentation, and the numerous examples
demonstrated through[out] the book illustrate how methods work in a step-by-step manner.

Thisway, the book becomes ideal for a broad audience including advanced undergraduate students,
graduate[s] and professionalsin signal processing. Also, the book provides the reader with athorough
mathematical background, and the wide variety of applications cover the interdisciplinary collaborative
research in applied mathematics.”

?Revue D’ Analyse Numérique et de Théorie de L’ Approximation

From the Back Cover

Thisvolume is designed as a new source for modern topics dealing with wavel ets, wavel et transforms time-
frequency signal analysis and other applications for future development of this new, important and useful
subject for mathematics, science and engineering. Its main features include:

A broad coverage of recent material on wavelet analysis, and time-frequency signal analysis and other
applications that are not usually covered in other recent reference books.

The material presented in this volume brings together arich variety of ideas that blend most aspects of the
subject mentioned above.

This volume brings together a detailed account of major recent devel opments in wavel ets, wavel et
transforms and time-frequency signal analysis.



This volume provides the reader with a thorough mathematical background and a wide variety of
applications that are sufficient to do interdisciplinary collaborative research in applied mathematics.
The book provides information that puts the reader at the forefront of the current resarch. An up-to-date
bibliography isincluded at the end of each chapter to stimulate new interest in future study and research.

Users Review
From reader reviews:
Danny Whittemore:

Playing with family in the park, coming to see the ocean world or hanging out with close friends is thing that
usually you could have done when you have spare time, and then why you don't try thing that really opposite
from that. Just one activity that make you not experiencing tired but still relaxing, trilling like on roller
coaster you have been ride on and with addition of knowledge. Even you love Wavelet Transforms and Their
Applications, you are able to enjoy both. It is excellent combination right, you still need to missit? What
kind of hang-out type isit? Oh can happen its mind hangout fellas. What? Still don't buy it, oh come on its
named reading friends.

Robert Ford:

Can you one of the book lovers? If so, do you ever feeling doubt while you are in the book store? Try to pick
one book that you find out the inside because don't assess book by its deal with may doesn't work thisis
difficult job because you are frightened that the inside maybe not because fantastic as in the outside seem
likes. Maybe you answer might be Wavelet Transforms and Their Applications why because the amazing
cover that make you consider concerning the content will not disappoint anyone. The inside or content is
fantastic as the outside or even cover. Y our reading 6th sense will directly assist you to pick up this book.

Lou Marshall:

Are you kind of occupied person, only have 10 aswell as 15 minute in your moment to upgrading your mind
skill or thinking skill actually analytical thinking? Then you have problem with the book in comparison with
can satisfy your short space of time to read it because pretty much everything time you only find publication
that need more time to be study. Wavelet Transforms and Their Applications can be your answer because it
can be read by a person who have those short time problems.

Mary McCollum:

What is your hobby? Have you heard this question when you got college students? We believe that that
question was given by teacher to the students. Many kinds of hobby, Everyone has different hobby. And also
you know that little person just like reading or as studying become their hobby. Y ou must know that reading
isvery important as well as book asto be the matter. Book isimportant thing to provide you knowledge,
except your own personal teacher or lecturer. You will find good news or update in relation to something by
book. Numerous books that can you decide to try be your object. One of them are these claims Wavel et
Transforms and Their Applications.
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