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Principles Of Digital Image Processing Fundamental Techniques
Undergraduate Topics In Computer Science
This book is the consequence of a NATO ASI held at the Chateau de BONAS, from June 23 to July 4, 1980. It contains the tutorial
lectures and some papers presented at the Institute. The book is divided in four sections: Issue.s-, of general interest. Some topics
are broader than the proper techniques of image processing, such as complexity, clustering, topology, physiology; but they may be
of interest ... Feature detect'ion and evaluation. The first level feature detections are examined: edges and textures.
Reorganization and improvement of the results are obtained by relaxation and opti mization process. Cooperative process are
examined. Scenes and shapes. concerns higher level problems, and representation of images such as map and line-drawings.
Applications in remote sensing, scene analysis, of one or of a sequence of images. It is hoped that this book will serve to update a
domain In fast evolution. Acknowledgment: This ASI, and this book, have been made possible by the financial support of the
NATO Scientific Affairs Division, and the material support of INRIA and the Institut de Programmation of the Universite P. et M.
Curie. vii J. C. Simon and R. M. Haralick (eds.), Digital Image Processing, vii. Copyright © 1981 by D. Reidel Publishing Company.
APPLICATION OF COMPLEXITY OF COMPUTATIONS TO SIGNAL PROCESSING S. Winograd IBM Thomas J. Watson
Research Center Yorktown Heights, New York, U.S.A.
Machine vision systems offer great potential in a large number of areas of manufacturing industry and are used principally for
Automated Visual Inspection and Robot Vision. This publication presents the state of the art in image processing. It discusses
techniques which have been developed for designing machines for use in industrial inspection and robot control, putting the
emphasis on software and algorithms. A comprehensive set of image processing subroutines, which together form the basic
vocabulary for the versatile image processing language IIPL, is presented. This language has proved to be extremely effective,
working as a design tool, in solving numerous practical inspection problems. The merging of this language with Prolog provides an
even more powerful facility which retains the benefits of human and machine intelligence. The authors bring together the practical
experience and the picture material from a leading industrial research laboratory and the mathematical foundations necessary to
understand and apply concepts in image processing. Interactive Image Processing is a self-contained reference book that can also
be used in graduate level courses in electrical engineering, computer science and physics.
A unique collection of algorithms and lab experiments for practitioners and researchers of digital image processing technology
With the field of digital image processing rapidly expanding, there is a growing need for a book that would go beyond theory and
techniques to address the underlying algorithms. Digital Image Processing Algorithms and Applications fills the gap in the field,
providing scientists and engineers with a complete library of algorithms for digital image processing, coding, and analysis. Digital
image transform algorithms, edge detection algorithms, and image segmentation algorithms are carefully gleaned from the
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literature for compatibility and a track record of acceptance in the scientific community. The author guides readers through all
facets of the technology, supplementing the discussion with detailed lab exercises in EIKONA, his own digital image processing
software, as well as useful PDF transparencies. He covers in depth filtering and enhancement, transforms, compression, edge
detection, region segmentation, and shape analysis, explaining at every step the relevant theory, algorithm structure, and its use
for problem solving in various applications. The availability of the lab exercises and the source code (all algorithms are presented
in C-code) over the Internet makes the book an invaluable self-study guide. It also lets interested readers develop digital image
processing applications on ordinary desktop computers as well as on Unix machines.
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This book offers readers an essential introduction to the fundamentals of digital image processing. Pursuing a signal processing
and algorithmic approach, it makes the fundamentals of digital image processing accessible and easy to learn. It is written in a
clear and concise manner with a large number of 4 x 4 and 8 x 8 examples, figures and detailed explanations. Each concept is
developed from the basic principles and described in detail with equal emphasis on theory and practice. The book is accompanied
by a companion website that provides several MATLAB programs for the implementation of image processing algorithms. The
book also offers comprehensive coverage of the following topics: Enhancement, Transform processing, Restoration, Registration,
Reconstruction from projections, Morphological image processing, Edge detection, Object representation and classification,
Compression, and Color processing.
In recent years, Moore's law has fostered the steady growth of the field of digital image processing, though the computational
complexity remains a problem for most of the digital image processing applications. In parallel, the research domain of optical
image processing has matured, potentially bypassing the problems digital approaches were suffering and bringing new
applications. The advancement of technology calls for applications and knowledge at the intersection of both areas but there is a
clear knowledge gap between the digital signal processing and the optical processing communities. This book covers the
fundamental basis of the optical and image processing techniques by integrating contributions from both optical and digital
research communities to solve current application bottlenecks, and give rise to new applications and solutions. Besides focusing
on joint research, it also aims at disseminating the knowledge existing in both domains. Applications covered include image
restoration, medical imaging, surveillance, holography, etc... "a very good book that deserves to be on the bookshelf of a serious
student or scientist working in these areas." Source: Optics and Photonics News
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Image processing-from basics to advanced applications Learn how to master image processing and compression with
thisoutstanding state-of-the-art reference. From fundamentals tosophisticated applications, Image Processing: Principles
andApplications covers multiple topics and provides a freshperspective on future directions and innovations in the field,including: *
Image transformation techniques, including wavelet transformationand developments * Image enhancement and restoration,
including noise modeling andfiltering * Segmentation schemes, and classification and recognition ofobjects * Texture and shape
analysis techniques * Fuzzy set theoretical approaches in image processing, neuralnetworks, etc. * Content-based image retrieval
and image mining * Biomedical image analysis and interpretation, including biometricalgorithms such as face recognition and
signatureverification * Remotely sensed images and their applications * Principles and applications of dynamic scene analysis and
movingobject detection and tracking * Fundamentals of image compression, including the JPEG standardand the new JPEG2000
standard Additional features include problems and solutions with eachchapter to help you apply the theory and techniques, as well
asbibliographies for researching specialized topics. With itsextensive use of examples and illustrative figures, this is asuperior title
for students and practitioners in computer science,wireless and multimedia communications, and engineering.

With crystal clarity, this book conveys the most current principles in digital image processing, providing both the
background theory and the practical applications to various industries, such as digital cinema, video compression, and
streaming media.
A Course on Digital Image Processing with MATLAB(R) describes the principles and techniques of image processing
using MATLAB(R). Every chapter is accompanied by a collection of exercises and programming assignments, the book is
augmented with supplementary MATLAB code, and hints and solutions to problems are also provided.
Digital Image Processing is specially meant for the students of BE/ B Tech/ ME and M Tech students of Electronics &
Telecommunication, Electronics Engineering, Computer Science Engineering, and Information Technology. This book
provides a lucid, comprehensive and state-of-the-art introduction to Digital Image Processing in a hardnosed style.
Expounding knowledge for Programming in MATLAB software has been provided in the book to help the students to
formulate their concept into realistic things.
????????
This summer school was a sequel to the summer school on Remote Sensing in Meteorology, Oceanography and
Hydrology which was held in Dundee in 1980 and the proceedings of which were published by Ellis Horwood Ltd.,
Chichester, England. At the present summer scnool we concentrated on only part of the subject area that was covered in
1980. Although there was some repetit ion of material that was presented in 1980, because by and large we had a new
set of participants, most subjects were treated in considerably greater detail than had been possible previously. The
major topics covered in the present summer school were
(i) the general principles of remote sensing with particular
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reference to marine applications, (ii) applications to physical oceanography, (iii) marine resources applications and (iv)
coastal monitoring and protection. The material contained in this volume represents the written texts of most of the
lectures presented at the summer school. One important set of lecture notes was not available; this was for the lectures
on active microwave techniques, principally synthetic aperture radar, by W. Alpers from Hamburg. For this material we
would refer the reader to "Imaging Ocean Surface Waves by Synthetic Aperture Radar - A Review" by W. Alpers,which is
to appear as chapter 6 in "Satellite Microwave Remote Sensing" edited by T.D. Allan (Ellis Horwood, Chichester) which is
to be published in 1983.
"The second edition of Image Interpretation in Geology has been fully rewritten to take account of recent advances in
geographic information systems (GIS) and digital image processing. The basic physical principles of remote sensing and
how they are applied in acquiring image data from aircraft and satellites are described in detail and are then related to the
relevant physiology and psychology of human vision. From here, images from different climate zones of minerals, the
rocks and soils that they make up, common geological structures and geologically controlled vegetation are analysed
using the basic mathematical principles of digital processing and GIS." "In particular, the second edition covers all
aspects of remote sensing in geology without requiring sophisticated use of mathematics; includes a new chapter on
applications; gives guidelines for the use of remote sensing and GIS; and is illustrated by a comprehensive selection of
outstanding half-tones, stereoscopic and colour images." "This comprehensive text will serve the needs of intermediate
and advanced geology and environmental science undergraduates on aerial photograph interpretation and remote
sensing courses. It is also suitable for postgraduates and professional geologists involved in digital image processing,
GIS and geological mapping."--BOOK JACKET.Title Summary field provided by Blackwell North America, Inc. All Rights
Reserved
Binary Digital Image Processing is aimed at faculty, postgraduate students and industry specialists. It is both a text
reference and a textbook that reviews and analyses the research output in this field of binary image processing. It is
aimed at both advanced researchers as well as educating the novice to this area. The theoretical part of this book
includes the basic principles required for binary digital image analysis. The practical part which will take an algorithmic
approach addresses problems which find applications beyond binary digital line image processing. The book first outlines
the theoretical framework underpinning the study of digital image processing with particular reference to those needed for
line image processing. The theoretical tools in the first part of the book set the stage for the second and third parts, where
low-level binary image processing is addressed and then intermediate level processing of binary line images is studied.
The book concludes with some practical applications of this work by reviewing some industrial and software applications
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(engineering drawing storage and primitive extraction, fingerprint compression). Outlines the theoretical framework
underpinning the study of digital image processing with particular reference to binary line image processing Addresses
low-level binary image processing, reviewing a number of essential characteristics of binary digital images and providing
solution procedures and algorithms Includes detailed reviews of topics in binary digital image processing with up-to-date
research references in relation to each of the problems under study Includes some practical applications of this work by
reviewing some common applications Covers a range of topics, organised by theoretical field rather than being driven by
problem definitions
This textbook is the third of three volumes which provide a modern, algorithmic introduction to digital image processing, designed
to be used both by learners desiring a firm foundation on which to build, and practitioners in search of critical analysis and
concrete implementations of the most important techniques. This volume builds upon the introductory material presented in the
first two volumes with additional key concepts and methods in image processing. Features: practical examples and carefully
constructed chapter-ending exercises; real implementations, concise mathematical notation, and precise algorithmic descriptions
designed for programmers and practitioners; easily adaptable Java code and completely worked-out examples for easy inclusion
in existing applications; uses ImageJ; provides a supplementary website with the complete Java source code, test images, and
corrections; additional presentation tools for instructors including a complete set of figures, tables, and mathematical elements.
In general, image processing texts are intended for students of engineering and computer science, and there is little written at all
on the specific requirements of medical image processing. Students of medical radiation science (Diagnostic radiography, Nuclear
medicine, Radiation therapy) usually have minimal mathematical and computer science training and find the available texts
incomprehensible. A text that explains the principles of image processing in minimally-mathematical language is needed for these
students. Contrary to the claims of some textbook authors, the vast majority of technologists that process images do not need to
understand the mathematics involved, but would nevertheless benefit from a thorough understanding of the general process.
This long-established and well-received monograph offers an integral view of image processing - from image acquisition to the
extraction of the data of interest – written by a physical scientists for other scientists. Supplements discussion of the general
concepts is supplemented with examples from applications on PC-based image processing systems and ready-to-use
implementations of important algorithms. Completely revised and extended, the most notable extensions being a detailed
discussion on random variables and fields, 3-D imaging techniques and a unified approach to regularized parameter estimation.
A complete introduction to the basic and intermediate concepts of image processing from the leading people in the field Up-to-date
content, including statistical modeling of natural, anistropic diffusion, image quality and the latest developments in JPEG 2000 This
comprehensive and state-of-the art approach to image processing gives engineers and students a thorough introduction, and
includes full coverage of key applications: image watermarking, fingerprint recognition, face recognition and iris recognition and
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medical imaging. "This book combines basic image processing techniques with some of the most advanced procedures.
Introductory chapters dedicated to general principles are presented alongside detailed application-orientated ones. As a result it is
suitably adapted for different classes of readers, ranging from Master to PhD students and beyond." – Prof. Jean-Philippe Thiran,
EPFL, Lausanne, Switzerland "Al Bovik’s compendium proceeds systematically from fundamentals to today’s research frontiers.
Professor Bovik, himself a highly respected leader in the field, has invited an all-star team of contributors. Students, researchers,
and practitioners of image processing alike should benefit from the Essential Guide." – Prof. Bernd Girod, Stanford University, USA
"This book is informative, easy to read with plenty of examples, and allows great flexibility in tailoring a course on image
processing or analysis." – Prof. Pamela Cosman, University of California, San Diego, USA A complete and modern introduction to
the basic and intermediate concepts of image processing – edited and written by the leading people in the field An essential
reference for all types of engineers working on image processing applications Up-to-date content, including statistical modelling of
natural, anisotropic diffusion, image quality and the latest developments in JPEG 2000
Principles of Digital Image ProcessingCore AlgorithmsSpringer
Overview: Digital Image Processing Using MATLAB is the first book to offer a balanced treatment of image processing
fundamentals and the software principles used in their implementation. The book integrates all fundamental concepts of DIP and
the Image Processing Toolbox from The MathWorks, Inc., a leader in scientific computing. The Image Processing Toolbox
provides a stable, well-supported software environment for addressing a broad range of applications in digital image processing. A
unique feature of the book is its emphasis on showing how to enhance those tools by developing new code. Features: ? Over 100
new MATLAB image processing functions are developed—a 40 % increase over existing functions in the Image Processing
Toolbox. ? Algorithms and MATLAB functions in the mainstream of digital image processing are discussed and implemented. ?
Includes new topical coverage on: The Radon transform; image processing functions based on function-generating functions
(function factories); geometric transformations; image registration; color profiles and device-independent color conversions;
functions for video compression; adaptive thresholding algorithms; new image features, including minimum-perimeter polygons
and local (corner) features. ? Using C code with MATLAB is covered in detail.
Computer Imaging: Digital Image Analysis and Processing brings together analysis and processing in a unified framework,
providing a valuable foundation for understanding both computer vision and image processing applications. Taking an engineering
approach, the text integrates theory with a conceptual and application-oriented style, allowing you to immediately understand how
each topic fits into the overall structure of practical application development. Divided into five major parts, the book begins by
introducing the concepts and definitions necessary to understand computer imaging. The second part describes image analysis
and provides the tools, concepts, and models required to analyze digital images and develop computer vision applications. Part III
discusses application areas for the processing of images, emphasizing human visual perception. Part IV delivers the information
required to apply a CVIPtools environment to algorithm development. The text concludes with appendices that provide
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supplemental imaging information and assist with the programming exercises found in each chapter. The author presents topics as
needed for understanding each practical imaging model being studied. This motivates the reader to master the topics and also
makes the book useful as a reference. The CVIPtools software integrated throughout the book, now in a new Windows version,
provides practical examples and encourages you to conduct additional exploration via tutorials and programming exercises
provided with each chapter.

This is the second volume of a book series that provides a modern, algori- mic introduction to digital image processing. It
is designed to be used both by learners desiring a ?rm foundation on which to build and practitioners in search of critical
analysis and modern implementations of the most important techniques. This updated and enhanced paperback edition
of our compreh- sive textbook Digital Image Processing: An Algorithmic Approach Using Java packages the original
material into a series of compact volumes, thereby s- porting a ?exible sequence of courses in digital image processing.
Tailoring the contents to the scope of individual semester courses is also an attempt to p- vide a?ordable (and “backpackcompatible”) textbooks without comprimising the quality and depth of content. This second volume, titled Core
Algorithms, extends the introductory - terial presented in the ?rst volume (Fundamental Techniques) with additional
techniques that are, nevertheless, part of the standard image processing to- box. A forthcomingthird volume(Advanced
Techniques) will extendthis series and add important material beyond the elementary level, suitable for an - vanced
undergraduate or even graduate course.
Hands-on text for a first course aimed at end-users, focusing on concepts, practical issues and problem solving.
This revised and expanded new edition of an internationally successful classic presents an accessible introduction to the
key methods in digital image processing for both practitioners and teachers. Emphasis is placed on practical application,
presenting precise algorithmic descriptions in an unusually high level of detail, while highlighting direct connections
between the mathematical foundations and concrete implementation. The text is supported by practical examples and
carefully constructed chapter-ending exercises drawn from the authors' years of teaching experience, including easily
adaptable Java code and completely worked out examples. Source code, test images and additional instructor materials
are also provided at an associated website. Digital Image Processing is the definitive textbook for students, researchers,
and professionals in search of critical analysis and modern implementations of the most important algorithms in the field,
and is also eminently suitable for self-study.
CD-ROM contains Java classes for use in developing image processing software as well as completed image processing
software.
Digital Image Processing is a fundamental textbook designed to cater to the needs of undergraduate engineering
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students of computer science, electronics and electrical engineering. The book aims to provide an understanding of the
principles and various processing techniques of digital images to further the utility of images.
Solutions to problems in the field of digital image processing generally require extensive experimental work involving
software simulation and testing with large sets of sample images. Although algorithm development typically is based on
theoretical underpinnings, the actual implementation of these algorithms almost always requires parameter estimation
and, frequently, algorithm revision and comparison of candidate solutions. Thus, selection of a flexible, comprehensive,
and well-documented software development environment is a key factor that has important implications in the cost,
development time, and portability of image processing solutions. In spite of its importance, surprisingly little has been
written on this aspect of the field in the form of textbook material dealing with both theoretical principles and software
implementation of digital image processing concepts. This book was written for just this purpose. Its main objective is to
provide a foundation for implementing image processing algorithms using modern software tools. A complementary
objective was to prepare a book that is self-contained and easily readable by individuals with a basic background in
digital image processing, mathematical analysis, and computer programming, all at a level typical of that found in a
junior/senior curriculum in a technical discipline. Rudimentary knowledge of MATLAB also is desirable. To achieve these
objectives, we felt that two key ingredients were needed. The first was to select image processing material that is
representative of material covered in a formal course of instruction in this field. The second was to select software tools
that are well supported and documented, and which have a wide range of applications in the "real" world. To meet the
first objective, most of the theoretical concepts in the following chapters were selected fromDigital Image Processingby
Gonzalez and Woods, which has been the choice introductory textbook used by educators all over the world for over two
decades. The software tools selected are from the MATLAB Image Processing Toolbox (IPT), which similarly occupies a
position of eminence in both education and industrial applications. A basic strategy followed in the preparation of the
book was to provide a seamless integration of well-established theoretical concepts and their implementation using stateof-the-art software tools. The book is organized along the same lines asDigital Image Processing.In this way, the reader
has easy access to a more detailed treatment of all the image processing concepts discussed here, as well as an up-todate set of references for further reading. Following this approach made it possible to present theoretical material in a
succinct manner and thus we were able to maintain a focus on the software implementation aspects of image processing
problem solutions. Because it works in the MATLAB computing environment, the Image Processing Toolbox offers some
significant advantages, not only f in the breadth of its computational tools, but also because it is supported under most
operating systems in use today. A unique feature of this book is its emphasis on showing how to develop new code to
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enhance existing MATLAB and IPT functionality This is an important feature in an area such as image processing, which,
as noted earlier, is characterized by the need for extensive algorithm development and experimental work. After an
introduction to the fundamentals of MATLAB functions and programming, the book proceeds to address the mainstream
areas of image processing. The major areas covered include intensity transformations, linear and nonlinear spatial
filtering, filtering in the frequency domain, image restoration and registration, color image processing, wavelets, image
data compression, morphological image processing, image segmentation, region and boundary representation and
description, and object recognition. This material is complemented by numerous illustrations of how to solve image
processing problems using MATLAB and IPT functions. In cases where a function did not exist, a new function was
written and documented as part of the instructional focus of the book. Over 60 new functions are included in the following
chapters. These functions increase the scope of IPT by approximately 35 percent and also serve the important purpose
of further illustrating how to implement new image processing software solutions. The material is presented in textbook
format, not as a software manual. Although the book is self-contained, we have established a companion Web site (see
Section 1.5) designed to provide support in a number of areas. For students following a formal course of study or
individuals embarked on a program of self study, the site contains tutorials and reviews on background material, as well
as projects and image databases, including all images in the book. For instructors, the site contains classroom
presentation materials that include PowerPoint slides of all the images and graphics used in the book. Individuals already
familiar with image processing and IPT fundamentals will find the site a useful place for up-to-date references, new
implementation techniques, and a host of other support material not easily found elsewhere. All purchasers of the book
are eligible to download executable files of all the new functions developed in the text. As is true of most writing efforts of
this nature, progress continues after work on the manuscript stops. For this reason, we devoted significant effort to the
selection of material that we believe is fundamental, and whose value is likely to remain applicable in a rapidly evolving
body of knowledge. We trust that readers of the book will benefit from this effort and thus find the material timely and
useful in their work.
Meant for students and practicing engineers, this book provides a clear, comprehensive and up-to-date introduction to
Digital Image Processing in a pragmatic style. An illustrative approach, practical examples and MATLAB applications
given in the book help in bringing the theory to life.
Learn about state-of-the-art digital image processing without the complicated math and programming… You don’t have to be a
preeminent computer scientist or engineer to get the most out of today’s digital image processing technology. Whether you’re
working in medical imaging, machine vision, graphic arts, or just a hobbyist working at home, this book will get you up and running
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in no time, with all the technical know-how you need to perform sophisticated image processing operations. Designed for end
users, as well as an introduction for system designers, developers, and technical managers, this book doesn’t bog you down in
complex mathematical formulas or lines of programming code. Instead, in clear down-to-earth language supplemented with
numerous example images and the ready-to-run digital image processing program on the enclosed disk, it schools you, step-bystep, in essential digital image processing concepts, principles, techniques, and technologies. Disk contains sample image files
and a ready-to-run digital image processing program that lets you do as you learn detailed step-by-step guides to the most
commonly used operations, including references to real-world applications and implementations hundreds of before and after
images that help illustrate all the operations described comprehensive coverage of current hardware and the best methods for
acquiring, displaying, and processing digital images
Digital holography and digital image processing are twins born by computer era. They share origin, theoretical base, methods and
algorithms. The present book describes these common fundamentals principles, methods and algorithms including image and
hologram digitization, data compression, digital transforms and efficient computational algorithms, statistical and Monte-Carlo
methods, image restoration and enhancement, image reconstruction in tomography and digital holography, discrete signal
resampling and image geometrical transformations, accurate measurements and reliable target localization in images, recording
and reconstruction of computer generated holograms, adaptive and nonlinear filters for sensor signal perfecting and image
restoration and enhancement. The book combines theory, heavily illustrated practical methods and efficient computational
algorithms and is written for senior-level undergraduate and graduate students, researchers and engineers in optics, photonics,
opto-electronics and electronic engineering.
This authoritative text (the second part of a complete MSc course) provides mathematical methods required to describe images,
image formation and different imaging systems, coupled with the principle techniques used for processing digital images. It is
based on a course for postgraduates reading physics, electronic engineering, telecommunications engineering, information
technology and computer science. This book relates the methods of processing and interpreting digital images to the ‘physics’ of
imaging systems. Case studies reinforce the methods discussed, with examples of current research themes. Provides
mathematical methods required to describe images, image formation and different imaging systems Outlines the principle
techniques used for processing digital images Relates the methods of processing and interpreting digital images to the ‘physics’
of imaging systems
After a slow and somewhat tentative beginning, machine vision systems are now finding widespread use in industry. So far, there
have been four clearly discernible phases in their development, based upon the types of images processed and how that
processing is performed: (1) Binary (two level) images, processing in software (2) Grey-scale images, processing in software (3)
Binary or grey-scale images processed in fast, special-purpose hardware (4) Coloured/multi-spectral images Third-generation
vision systems are now commonplace, although a large number of binary and software-based grey-scale processing systems are
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still being sold. At the moment, colour image processing is commercially much less significant than the other three and this
situation may well remain for some time, since many industrial artifacts are nearly monochrome and the use of colour increases
the cost of the equipment significantly. A great deal of colour image processing is a straightforward extension of standard greyscale methods. Industrial applications of machine vision systems can also be sub divided, this time into two main areas, which
have largely retained distinct identities: (i) Automated Visual Inspection (A VI) (ii) Robot Vision (RV) This book is about a fifth
generation of industrial vision systems, in which this distinction, based on applications, is blurred and the processing is marked by
being much smarter (i. e. more "intelligent") than in the other four generations.
Image processing comprises a broad variety of methods that operate on images to produce another image. A unique textbook,
Introduction to Image Processing and Analysis establishes the programming involved in image processing and analysis by utilizing
skills in C compiler and both Windows and MacOS programming environments. The provided mathematical background illustrates
the workings of algorithms and emphasizes the practical reasons for using certain methods, their effects on images, and their
appropriate applications. The text concentrates on image processing and measurement and details the implementation of many of
the most widely used and most important image processing and analysis algorithms. Homework problems are included in every
chapter with solutions available for download from the CRC Press website The chapters work together to combine image
processing with image analysis. The book begins with an explanation of familiar pixel array and goes on to describe the use of
frequency space. Chapters 1 and 2 deal with the algorithms used in processing steps that are usually accomplished by a
combination of measurement and processing operations, as described in chapters 3 and 4. The authors present each concept
using a mixture of three mutually supportive tools: a description of the procedure with example images, the relevant mathematical
equations behind each concept, and the simple source code (in C), which illustrates basic operations. In particularly, the source
code provides a starting point to develop further modifications. Written by John Russ, author of esteemed Image Processing
Handbook now in its fifth edition, this book demonstrates functions to improve an image's of features and detail visibility, improve
images for printing or transmission, and facilitate subsequent analysis.
The subject of digital image processing has migrated from a graduate to a junior or senior level course as students become more
proficient in mathematical background earlier in their college education. With that in mind, Introduction to Digital Image Processing
is simpler in terms of mathematical derivations and eliminates derivations of advanced s
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