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Preface to the second edition

The present book is a second and substantially extended edition of the book
published under the same name in 2014. The major extensions include the following:

Chapters ‘Image digitization’ and ‘Digital computational imaging’ are
supplemented with new exercises that illustrate image general irregular and
sparse sampling and modern ideas of image sparse approximation, as well as
new exercises that demonstrate aliasing artifacts in 2D and 3D (spatial/
temporal) sampling.

Chapters ‘Image digitization’, ‘Methods of image perfecting’ and ‘Methods of
image enhancement’ are extended to color and stereo images and are
supplemented with corresponding new exercises.

Chapter ‘Image resampling and building continuous image models’ is
supplemented with new exercises that illustrate perfect image re-scaling
with arbitrary scale factors.

e Questions for self-testing are correspondingly updated and extended.
e The narrative part of the book is substantially extended and complemented

by verbal formulations and intuitive explanations of major theoretical results
that underlie the exercises, which makes the book more self-containing.

e The total number of exercises is increased from 87 to 105.
e All exercises are re-edited and re-checked.
e The bank of test images is very substantially extended to include, in

particular, color and stereoscopic images.



Preface

This book is a textbook of MATLAB® based exercises in all major topics of digital
imaging: image digitization, digital image formation and computational imaging,
image resampling and building continuous image models, image statistical charac-
terization and noise diagnostics, statistical image models and pattern formation,
image correlators for detecting and localization of objects, image restoration and
perfecting, image enhancement. The book is addressed to students, researchers and
practitioners in imaging engineering and applications. Its goal is to help readers to
master digital imaging on both fundamental theoretical and practical levels. It is
based on courses that have been tauught by the author in Tel Aviv University and at
a number of other Universities in Europe and Japan during last 15 years.
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