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“The book’s focus on imaging problems is very unique among the competing
books on inverse and ill-posed problems. …It gives a nice introduction into the
MATLAB world of images and deblurring problems.”
— Martin Hanke, Professor, Institut für Mathematik, Johannes-Gutenberg-
Universität. When we use a camera, we want the recorded image to be a faithful
representation of the scene that we see, but every image is more or less blurry. In
image deblurring, the goal is to recover the original, sharp image by using a
mathematical model of the blurring process. The key issue is that some
information on the lost details is indeed present in the blurred image, but this
“hidden” information can be recovered only if we know the details of the
blurring process. Deblurring Images: Matrices, Spectra, and Filtering describes
the deblurring algorithms and techniques collectively known as spectral filtering
methods, in which the singular value decomposition—or a similar decomposition
with spectral properties—is used to introduce the necessary regularization or
filtering in the reconstructed image. The concise MATLAB® implementations
described in the book provide a template of techniques that can be used to restore
blurred images from many applications. This book’s treatment of image
deblurring is unique in two ways: it includes algorithmic and implementation
details; and by keeping the formulations in terms of matrices, vectors, and matrix
computations, it makes the material accessible to a wide range of readers.
Students and researchers in engineering will gain an understanding of the linear
algebra behind filtering methods, while readers in applied mathematics,
numerical analysis, and computational science will be exposed to modern
techniques to solve realistic large-scale problems in image processing. With a
focus on practical and efficient algorithms, Deblurring Images: Matrices, Spectra,
and Filtering includes many examples, sample image data, and MATLAB codes
that allow readers to experiment with the algorithms. It also incorporates
introductory material, such as how to manipulate images within the MATLAB
environment, making it a stand-alone text. Pointers to the literature are given for
techniques not covered in the book. Audience
This book is intended for beginners in the field of image restoration and
regularization. Readers should be familiar with basic concepts of linear algebra
and matrix computations, including the singular value decomposition and
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orthogonal transformations. A background in signal processing and a familiarity
with regularization methods or with ill-posed problems are not needed. For
readers who already have this knowledge, this book gives a new and practical
perspective on the use of regularization methods to solve real problems. Preface;
How to Get the Software; List of Symbols; Chapter 1: The Image Deblurring
Problem; Chapter 2: Manipulating Images in MATLAB; Chapter 3: The Blurring
Function; Chapter 4: Structured Matrix Computations; Chapter 5: SVD and
Spectral Analysis; Chapter 6: Regularization by Spectral Filtering; Chapter 7:
Color Images, Smoothing Norms, and Other Topics; Appendix: MATLAB
Functions; Bibliography; Index.
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“The book’s focus on imaging problems is very unique among the competing books on inverse and ill-posed
problems. …It gives a nice introduction into the MATLAB world of images and deblurring problems.”
— Martin Hanke, Professor, Institut für Mathematik, Johannes-Gutenberg-Universität. When we use a
camera, we want the recorded image to be a faithful representation of the scene that we see, but every image
is more or less blurry. In image deblurring, the goal is to recover the original, sharp image by using a
mathematical model of the blurring process. The key issue is that some information on the lost details is
indeed present in the blurred image, but this “hidden” information can be recovered only if we know the
details of the blurring process. Deblurring Images: Matrices, Spectra, and Filtering describes the deblurring
algorithms and techniques collectively known as spectral filtering methods, in which the singular value
decomposition—or a similar decomposition with spectral properties—is used to introduce the necessary
regularization or filtering in the reconstructed image. The concise MATLAB® implementations described in
the book provide a template of techniques that can be used to restore blurred images from many applications.
This book’s treatment of image deblurring is unique in two ways: it includes algorithmic and implementation
details; and by keeping the formulations in terms of matrices, vectors, and matrix computations, it makes the
material accessible to a wide range of readers. Students and researchers in engineering will gain an
understanding of the linear algebra behind filtering methods, while readers in applied mathematics,
numerical analysis, and computational science will be exposed to modern techniques to solve realistic large-
scale problems in image processing. With a focus on practical and efficient algorithms, Deblurring Images:
Matrices, Spectra, and Filtering includes many examples, sample image data, and MATLAB codes that
allow readers to experiment with the algorithms. It also incorporates introductory material, such as how to
manipulate images within the MATLAB environment, making it a stand-alone text. Pointers to the literature
are given for techniques not covered in the book. Audience
This book is intended for beginners in the field of image restoration and regularization. Readers should be
familiar with basic concepts of linear algebra and matrix computations, including the singular value
decomposition and orthogonal transformations. A background in signal processing and a familiarity with
regularization methods or with ill-posed problems are not needed. For readers who already have this
knowledge, this book gives a new and practical perspective on the use of regularization methods to solve real
problems. Preface; How to Get the Software; List of Symbols; Chapter 1: The Image Deblurring Problem;
Chapter 2: Manipulating Images in MATLAB; Chapter 3: The Blurring Function; Chapter 4: Structured
Matrix Computations; Chapter 5: SVD and Spectral Analysis; Chapter 6: Regularization by Spectral
Filtering; Chapter 7: Color Images, Smoothing Norms, and Other Topics; Appendix: MATLAB Functions;
Bibliography; Index.
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Editorial Review

Review
'The book's focus on imaging problems is very unique among the competing books on inverse and ill-posed
problems ... It gives a nice introduction into the MATLAB world of images and deblurring problems.' Martin
Hanke, Johannes-Gutenberg-Universität

About the Author
Per Christian Hansen is Professor of Scientific Computing at the Technical University of Denmark. He has
also worked at the University of Copenhagen, Denmark, and the Danish Computing Center for Research and
Education (UNI•C). His publications include a research monograph, several MATLAB packages, and many
papers on inverse problems, matrix computations, and signal processing. He is a member of SIAM. James G.
Nagy is Professor of Mathematics and Computer Science at Emory University. In 2001 he was selected to
hold the Emory Professorship for Distinguished Teaching in the Social and Natural Sciences. He has
published many research papers on scientific computing, numerical linear algebra, inverse problems, and
image processing. He is a member of SIAM and AWM. Dianne P. O’Leary is Professor of Computer
Science at the University of Maryland and a mathematician at the U.S. National Institute of Standards and
Technology. She was awarded an honorary Doctorate of Mathematics from the University of Waterloo. She
is the author of over 75 publications on numerical analysis and computational science and over 25
publications on education and mentoring. She is a member of SIAM, AWM, and ACM.

Users Review

From reader reviews:

Claudine Currie:

What do you concerning book? It is not important to you? Or just adding material when you really need
something to explain what the one you have problem? How about your extra time? Or are you busy man? If
you don't have spare time to do others business, it is give you a sense of feeling bored faster. And you have
extra time? What did you do? Every person has many questions above. The doctor has to answer that
question since just their can do which. It said that about e-book. Book is familiar in each person. Yes, it is
appropriate. Because start from on kindergarten until university need this particular Deblurring Images:
Matrices, Spectra, and Filtering (Fundamentals of Algorithms 3) to read.

Nicole Williams:

Here thing why this specific Deblurring Images: Matrices, Spectra, and Filtering (Fundamentals of
Algorithms 3) are different and reputable to be yours. First of all examining a book is good however it
depends in the content than it which is the content is as yummy as food or not. Deblurring Images: Matrices,
Spectra, and Filtering (Fundamentals of Algorithms 3) giving you information deeper and different ways,
you can find any publication out there but there is no reserve that similar with Deblurring Images: Matrices,
Spectra, and Filtering (Fundamentals of Algorithms 3). It gives you thrill reading through journey, its open
up your own personal eyes about the thing in which happened in the world which is probably can be
happened around you. You can easily bring everywhere like in recreation area, café, or even in your means



home by train. When you are having difficulties in bringing the branded book maybe the form of Deblurring
Images: Matrices, Spectra, and Filtering (Fundamentals of Algorithms 3) in e-book can be your option.

Jackie Lund:

Now a day people who Living in the era where everything reachable by interact with the internet and the
resources in it can be true or not demand people to be aware of each details they get. How individuals to be
smart in receiving any information nowadays? Of course the reply is reading a book. Reading a book can
help persons out of this uncertainty Information mainly this Deblurring Images: Matrices, Spectra, and
Filtering (Fundamentals of Algorithms 3) book because book offers you rich details and knowledge. Of
course the info in this book hundred pct guarantees there is no doubt in it you know.

Julia Watkins:

Can you one of the book lovers? If yes, do you ever feeling doubt if you find yourself in the book store? Try
to pick one book that you find out the inside because don't ascertain book by its handle may doesn't work is
difficult job because you are frightened that the inside maybe not since fantastic as in the outside appearance
likes. Maybe you answer is usually Deblurring Images: Matrices, Spectra, and Filtering (Fundamentals of
Algorithms 3) why because the fantastic cover that make you consider about the content will not disappoint
an individual. The inside or content is usually fantastic as the outside as well as cover. Your reading sixth
sense will directly show you to pick up this book.
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