Preface

Image registration is the process of finding correspondence between all points in
two images of a scene. This correspondence is required in stereo depth perception,
3-D scene reconstruction, object detection and recognition, change detection, image
fusion, object tracking and motion analysis. Analysis of two or more images of a
scene often depends on the ability to find correspondence between points in the
images.

This monograph overviews principles, tools and methods in image registration.
In addition to reviewing past tools and methods and comparing their performances,
new tools and methods are introduced and evaluated.

Chapter 1 describes the problem of image registration, identifies the steps in-
volved in registering two images, defines the terminologies used in the book and cat-
egorizes image registration methods. This monograph focuses on point-based meth-
ods to image registration, although other methods are also reviewed in Chap. 11.

Chapter 2 reviews various similarity and dissimilarity measures used to register
two images or find correspondence between local neighborhoods in two images.
Chapter 3 reviews various point detectors and compares their performances.

Chapter 4 reviews methods for extracting various image features and Chap. 5
discusses various image descriptors that can be associated with the detected points.
Chapter 6 shows that not all image features are equally informative. Some features
carry more information than others or are invariant under intensity and geometric
changes. Chapter 6 also describes various methods for selecting small subsets of
image features to make the point correspondence process more efficient.

Chapter 7 discusses methods for finding correspondence between points in two
images where each point has a feature vector associated with it. Robust matching
and robust estimation of transformation parameters are discussed in Chap. 8 and
various transformation models in image registration are discussed in Chap. 9.

Chapter 10 discusses the image resampling and intensity blending steps in image
registration. Chapters 2—10 review various tools needed to design a particular image
registration method. Specific methods that use the described tools to register images
are reviewed in Chap. 11.

This monograph covers the fundamentals of digital image registration. It does
not discuss applications of image registration nor does it discuss characteristics of
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various types of images. However, a researcher familiar with principles, tools, and
methods covered in this book should be able to design an effective method for reg-
istering a particular type of imagery and for a given application.

The content of this monograph is intended for students, image analysis software
developers, engineers, and researchers who would like to analyze two or more im-
ages of a scene. It provides the basic knowledge to find corresponding points in two
images and spatially align them.

The satellite images used in the examples are courtesy of NASA, the med-
ical images are courtesy of Kettering Medical Center, Kettering, Ohio, and the
aerial images are courtesy of Image Registration and Fusion Systems, Dayton,
Ohio. The remaining images are those of the author. The images may be found
at http://www.imgfsr.com/book2.html and may be downloaded and used in research
and scientific publications without a restriction.
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