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Data compression is one of the most important fields and tools in modern computing. From archiving data, to CD-ROMs, and from coding
theory to image analysis, many facets of modern computing rely upon data compression. This book provides a comprehensive reference for
the many different types and methods of compression. Included are a detailed and helpful taxonomy, analysis of most common methods, and
discussions on the use and comparative benefits of methods and description of "how to" use them. Detailed descriptions and explanations of
the most well-known and frequently used compression methods are covered in a self-contained fashion, with an accessible style and
technical level for specialists and non-specialists.
This book constitutes the refereed proceedings of the International Conference on Biometrics, ICB 2007, held in Seoul, Korea, August 2007.
Biometric criteria covered by the papers are assigned to face, fingerprint, iris, speech and signature, biometric fusion and performance
evaluation, gait, keystrokes, and others. In addition, the volume also announces the results of the Face Authentication Competition, FAC
2006.
Image compression is the application of Data compression on digital images. A fundamental shift in the image compression approach came
after the Discrete Wavelet Transform (DWT) became popular. To overcome the inefficiencies in the JPEG standard and serve emerging
areas of mobile and Internet communications, the new JPEG2000 standard has been developed based on the principles of DWT. An image
compression algorithm was comprehended using Matlab code, and modified to perform better when implemented in hardware description
language. Using Verilog HDL, the encoder for the image compression employing DWT was implemented. Detailed analysis for power, timing
and area was done for Booth multiplier which forms the major building block in implementing DWT. The encoding technique exploits the zero
tree structure present in the bitplanes to compress the transform coefficients.
Avoiding heavy mathematics and lengthy programming details, Digital Image Processing: An Algorithmic Approach with MATLAB® presents
an easy methodology for learning the fundamentals of image processing. The book applies the algorithms using MATLAB®, without bogging
down students with syntactical and debugging issues. One chapter can typically be completed per week, with each chapter divided into three
sections. The first section presents theoretical topics in a very simple and basic style with generic language and mathematics. The second
section explains the theoretical concepts using flowcharts to streamline the concepts and to form a foundation for students to code in any
programming language. The final section supplies MATLAB codes for reproducing the figures presented in the chapter. Programming-based
exercises at the end of each chapter facilitate the learning of underlying concepts through practice. This textbook equips undergraduate
students in computer engineering and science with an essential understanding of digital image processing. It will also help them comprehend
more advanced topics and sophisticated mathematical material in later courses. A color insert is included in the text while various instructor
resources are available on the author’s website.
An effective blend of carefully explained theory and practical applications, this text imparts the fundamentals of both information theory and
data compression. Although the two topics are related, this unique text allows either topic to be presented independently, and it was
specifically designed so that the data compression section requires no prior knowledge of information theory. The treatment of information
theory, while theoretical and abstract, is quite elementary, making this text less daunting than many others. After presenting the fundamental
definitions and results of the theory, the authors then apply the theory to memoryless, discrete channels with zeroth-order, one-state sources.
The chapters on data compression acquaint students with a myriad of lossless compression methods and then introduce two lossy
compression methods. Students emerge from this study competent in a wide range of techniques. The authors' presentation is highly
practical but includes some important proofs, either in the text or in the exercises, so instructors can, if they choose, place more emphasis on
the mathematics. Introduction to Information Theory and Data Compression, Second Edition is ideally suited for an upper-level or graduate
course for students in mathematics, engineering, and computer science. Features: Expanded discussion of the historical and theoretical basis
of information theory that builds a firm, intuitive grasp of the subject Reorganization of theoretical results along with new exercises, ranging
from the routine to the more difficult, that reinforce students' ability to apply the definitions and results in specific situations. Simplified
treatment of the algorithm(s) of Gallager and Knuth Discussion of the information rate of a code and the trade-off between error correction
and information rate Treatment of probabilistic finite state source automata, including basic results, examples, references, and exercises
Octave and MATLAB image compression codes included in an appendix for use with the exercises and projects involving transform methods
Supplementary materials, including software, available for download from the authors' Web site at www.dms.auburn.edu/compression
This clearly written book offers readers a succinct foundation to the most important topics in the field of data compression. Part I presents the
basic approaches to data compression and describes a few popular techniques and methods that are commonly used to compress data. The
reader will discover essential concepts. Part II concentrates on advanced techniques, such as arithmetic coding, orthogonal transforms,
subband transforms and Burrows-Wheeler transform. This book is the perfect reference for advanced undergraduates in computer science
and requires a minimum of mathematics. An author-maintained website provides errata and auxiliary material.
This book is the proceedings of the Third International Conference on Fuzzy Information and Engineering (ICFIE 2009) held in the famous
mountain city Chongqing in Southwestern China, from September 26-29, 2009. Only high-quality papers are included. The ICFIE 2009, built
on the success of previous conferences, the ICFIE 2007 (Guangzhou, China), is a major symposium for scientists, engineers and
practitioners in the world to present their updated results, ideas, developments and applications in all areas of fuzzy information and
engineering. It aims to strengthen relations between industry research laboratories and universities, and to create a primary symposium for
world scientists in fuzzy fields as follows: Fuzzy Information; Fuzzy Sets and Systems; Soft Computing; Fuzzy Engineering; Fuzzy Operation
Research and Management; Artificial Intelligence; Fuzzy Mathematics and Systems in Applications, etc.
With the inclusion of applications of singular value decomposition (SVD) and principal component analysis (PCA) to image compression and
data analysis, this edition provides a strong foundation of linear algebra needed for a higher study in signal processing. The use of MATLAB
in the study of linear algebra for a variety of computational purposes and the programmes provided in this text are the most attractive features
of this book which strikingly distinguishes it from the existing linear algebra books needed as pre-requisites for the study of engineering
subjects. This book is highly suitable for undergraduate as well as postgraduate students of mathematics, statistics, and all engineering
disciplines. The book will also be useful to Ph.D. students for relevant mathematical resources.NEW TO THIS EDITION The Third Edition of
this book includes: • Simultaneous diagonalization of two diagonalizable matrices • Comprehensive exposition of SVD with applications in
shear analysis in engineering • Polar Decomposition of a matrix • Numerical experimentation with a colour and a black-and-white image
compression using MATLAB • PCA methods of data analysis and image compression with a list of MATLAB codes
This beginning graduate textbook teaches data science and machine learning methods for modeling, prediction, and control of complex
systems.
ICICS-2020 is the third conference initiated by the School of Electronics and Electrical Engineering at Lovely Professional University that
explored recent innovations of researchers working for the development of smart and green technologies in the fields of Energy, Electronics,
Communications, Computers, and Control. ICICS provides innovators to identify new opportunities for the social and economic benefits of
society. This conference bridges the gap between academics and R&D institutions, social visionaries, and experts from all strata of society to
present their ongoing research activities and foster research relations between them. It provides opportunities for the exchange of new ideas,
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applications, and experiences in the field of smart technologies and finding global partners for future collaboration. The ICICS-2020 was
conducted in two broad categories, Intelligent Circuits & Intelligent Systems and Emerging Technologies in Electrical Engineering.
Time has become a crucial issue in today's lifestyle and to keep up the pace with the world we need to come up with technologies that can
process things faster. With high speed technology in image processing industry, the demand of good quality data is increasing rapidly. The
usage of image and streaming of video on internet have increased exponentially. In addition, more storage capacity and more bandwidth as
HD (High Density) image and video have become more and more popular. In this project, mainly I demonstrated two different methods of
image compression DCT based image compression and WAVELET based image compression on JPEG2000 image standard. I designed
DCT based image compression and WAVELET based image compression codes in matlab and compared their results. After that, I
implemented the wavelet algorithm using C and C# in visual studio to verify the design. Finally I implemented the same algorithm on TI's
digital signal processing board EVM320DM6437, based on C language. In addition, for implementing discrete wavelet transform on
EVM320DM6437 board, I captured the image frame from a video signal. Then, I extracted the Y components of the image. Then I used Code
Composer Studio software to implement the code written in C language to successful display the compression result on Television.
Digital image processing and analysis is a field that continues to experience rapid growth, with applications in many facets of our lives. Areas
such as medicine, agriculture, manufacturing, transportation, communication systems, and space exploration are just a few of the application
areas. This book takes an engineering approach to image processing and analysis, including more examples and images throughout the text
than the previous edition. It provides more material for illustrating the concepts, along with new PowerPoint slides. The application
development has been expanded and updated, and the related chapter provides step-by-step tutorial examples for this type of development.
The new edition also includes supplementary exercises, as well as MATLAB-based exercises, to aid both the reader and student in
development of their skills.
As more images and videos are becoming available in compressed formats, researchers have begun designing algorithms for different image
operations directly in their domains of representation, leading to faster computation and lower buffer requirements. Image and Video
Processing in the Compressed Domain presents the fundamentals, properties, and applications of a variety of image transforms used in
image and video compression. It illustrates the development of algorithms for processing images and videos in the compressed domain.
Developing concepts from first principles, the book introduces popular image and video compression algorithms, in particular JPEG,
JPEG2000, MPEG-2, MPEG-4, and H.264 standards. It also explores compressed domain analysis and performance metrics for comparing
algorithms. The author then elucidates the definitions and properties of the discrete Fourier transform (DFT), discrete cosine transform (DCT),
integer cosine transform (ICT), and discrete wavelet transform (DWT). In the subsequent chapters, the author discusses core operations,
such as image filtering, color enhancement, image resizing, and transcoding of images and videos, that are used in various image and video
analysis approaches. He also focuses on other facets of compressed domain analysis, including video editing operations, video indexing, and
image and video steganography and watermarking. With MATLAB® codes on an accompanying CD-ROM, this book takes you through the
steps involved in processing and analyzing compressed videos and images. It covers the algorithms, standards, and techniques used for
coding images and videos in compressed formats.
This book describes the principles of image and video compression techniques and introduces current and popular compression standards,
such as the MPEG series. Derivations of relevant compression algorithms are developed in an easy-to-follow fashion. Numerous examples
are provided in each chapter to illustrate the concepts.

A comprehensive treatment of wavelets for both engineers and mathematicians.
Based on fundamental principles from mathematics, linear systems, and signal analysis, digital signal processing (DSP)
algorithms are useful for extracting information from signals collected all around us. Combined with today's powerful
computing capabilities, they can be used in a wide range of application areas, including engineering, communicati
This book provides a comprehensive presentation of the conceptual basis of wavelet analysis, including the construction
and analysis of wavelet bases. It motivates the central ideas of wavelet theory by offering a detailed exposition of the
Haar series, then shows how a more abstract approach allows readers to generalize and improve upon the Haar series.
It then presents a number of variations and extensions of Haar construction.
Ambient Diagnostics addresses innovative methods for discovering patterns from affordable devices, such as mobile
phones, watches, cameras, and game interfaces, to interpret multimedia data for personal health monitoring and
diagnosis. This is the first comprehensive textbook on multidisciplinary innovations in affordable healthcare—from sensory
fusion, pattern detection, to classification. Connecting the Dots The material in this book combines sensing, pattern
recognition, and visual design, and is divided into four parts, which cover fundamentals, multimedia intelligence,
pervasive sensors, and crowdsourcing. The author describes basic pattern discovery models, sound, color, motion and
video analytics, and pattern discovery from games and social networks. Each chapter contains the material’s main
concepts, as well as case studies, and extensive study questions. Contains overviews about diagnostic sensors on
mobile phones Reflects the rapidly growing platforms for remote sensing, gaming, and social networking Incorporates
cognitive tests such as fatigue detection Includes pseudo code and sample code Provides vision algorithms and
multimedia analytics Covers Multimedia Intelligence Extensively Ambient Diagnostics includes concepts for ambient
technologies such as point-and-search, the pill camera, active sensing with Kinect, digital human labs, negative and
relative feature spaces, and semantic representations. The book also introduces methods for collective intelligence from
online video games and social media.
This book uses MATLAB as a computing tool to explore traditional DSP topics and solve problems. This greatly expands
the range and complexity of problems that students can effectively study in signal processing courses. A large number of
worked examples, computer simulations and applications are provided, along with theoretical aspects that are essential
in order to gain a good understanding of the main topics. Practicing engineers may also find it useful as an introductory
text on the subject.
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.
The proceedings of SocProS 2015 will serve as an academic bonanza for scientists and researchers working in the field
of Soft Computing. This book contains theoretical as well as practical aspects using fuzzy logic, neural networks,
evolutionary algorithms, swarm intelligence algorithms, etc., with many applications under the umbrella of ‘Soft
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Computing’. The book will be beneficial for young as well as experienced researchers dealing across complex and
intricate real world problems for which finding a solution by traditional methods is a difficult task. The different application
areas covered in the proceedings are: Image Processing, Cryptanalysis, Industrial Optimization, Supply Chain
Management, Newly Proposed Nature Inspired Algorithms, Signal Processing, Problems related to Medical and Health
Care, Networking Optimization Problems, etc.
This is the second volume in a trilogy on modern Signal Processing. The three books provide a concise exposition of signal
processing topics, and a guide to support individual practical exploration based on MATLAB programs. This second book focuses
on recent developments in response to the demands of new digital technologies. It is divided into two parts: the first part includes
four chapters on the decomposition and recovery of signals, with special emphasis on images. In turn, the second part includes
three chapters and addresses important data-based actions, such as adaptive filtering, experimental modeling, and classification.
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.
Imaging techniques seek to simulate the array of light that reaches our eyes to provide the illusion of sensing scenes directly. Both
photography and computer graphics deal with the generation of images. Both disciplines have to cope with the high dynamic range
in the energy of visible light that human eyes can sense. Traditionally photography and computer graphics took different
approaches to the high dynamic range problem. Work over the last ten years though has unified these disciplines and created
powerful new tools for the creation of complex, compelling and realistic images. This book provides a practical introduction to the
emerging new discipline of high dynamic range imaging that combines photography and computer graphics. By providing detailed
equations and code, the book gives the reader the tools needed to experiment with new techniques for creating compelling
images. A supplemental website contains downloads and additional information.
This book presents the state of the art in sparse and multiscale image and signal processing, covering linear multiscale
transforms, such as wavelet, ridgelet, or curvelet transforms, and non-linear multiscale transforms based on the median and
mathematical morphology operators. Recent concepts of sparsity and morphological diversity are described and exploited for
various problems such as denoising, inverse problem regularization, sparse signal decomposition, blind source separation, and
compressed sensing. This book weds theory and practice in examining applications in areas such as astronomy, biology, physics,
digital media, and forensics. A final chapter explores a paradigm shift in signal processing, showing that previous limits to
information sampling and extraction can be overcome in very significant ways. Matlab and IDL code accompany these methods
and applications to reproduce the experiments and illustrate the reasoning and methodology of the research are available for
download at the associated web site.
This book provides a comprehensive reference for the many different types and methods of compression. Included are a detailed
and helpful taxonomy, analysis of most common methods, and discussions on the use and comparative benefits of methods and
description of "how to" use them. Detailed descriptions and explanations of the most well-known and frequently used compression
methods are covered in a self-contained fashion, with an accessible style and technical level for specialists and nonspecialists.
Comments and suggestions of many readers have been included as a benefit to future readers, and a website is maintained and
updated by the author.
Digital Signal Processing, Second Edition enables electrical engineers and technicians in the fields of biomedical, computer, and
electronics engineering to master the essential fundamentals of DSP principles and practice. Many instructive worked examples
are used to illustrate the material, and the use of mathematics is minimized for easier grasp of concepts. As such, this title is also
useful to undergraduates in electrical engineering, and as a reference for science students and practicing engineers. The book
goes beyond DSP theory, to show implementation of algorithms in hardware and software. Additional topics covered include
adaptive filtering with noise reduction and echo cancellations, speech compression, signal sampling, digital filter realizations, filter
design, multimedia applications, over-sampling, etc. More advanced topics are also covered, such as adaptive filters, speech
compression such as PCM, u-law, ADPCM, and multi-rate DSP and over-sampling ADC. New to this edition: MATLAB projects
dealing with practical applications added throughout the book New chapter (chapter 13) covering sub-band coding and wavelet
transforms, methods that have become popular in the DSP field New applications included in many chapters, including
applications of DFT to seismic signals, electrocardiography data, and vibration signals All real-time C programs revised for the
TMS320C6713 DSK Covers DSP principles with emphasis on communications and control applications Chapter objectives,
worked examples, and end-of-chapter exercises aid the reader in grasping key concepts and solving related problems Website
with MATLAB programs for simulation and C programs for real-time DSP
This is an introductory to intermediate level text on the science of image processing, which employs the Matlab programming
language to illustrate some of the elementary, key concepts in modern image processing and pattern recognition. The approach
taken is essentially practical and the book offers a framework within which the concepts can be understood by a series of well
chosen examples, exercises and computer experiments, drawing on specific examples from within science, medicine and
engineering. Clearly divided into eleven distinct chapters, the book begins with a fast-start introduction to image processing to
enhance the accessibility of later topics. Subsequent chapters offer increasingly advanced discussion of topics involving more
challenging concepts, with the final chapter looking at the application of automated image classification (with Matlab examples) .
Matlab is frequently used in the book as a tool for demonstrations, conducting experiments and for solving problems, as it is both
ideally suited to this role and is widely available. Prior experience of Matlab is not required and those without access to Matlab can
still benefit from the independent presentation of topics and numerous examples. Features a companion website
www.wiley.com/go/solomon/fundamentals containing a Matlab fast-start primer, further exercises, examples, instructor resources
and accessibility to all files corresponding to the examples and exercises within the book itself. Includes numerous examples,
graded exercises and computer experiments to support both students and instructors alike.
The first edition of this textbook focussed on providing practical hands on experience in digital imaging techniques for graduate
students and practitioners keeping to a minimum any detailed discussion on the underlying theory. In this new extended edition the
author builds on the strength of the original by expanding the coverage to include formulation of the major theoretical results that
underlie the exercises as well as introducing numerous modern concepts and new techniques. Whether you are studying or
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already using digital imaging techniques, developing proficiency in the subject is not possible without mastering practical skills.
Including over 100 MATLAB(r) exercises this book delivers a complete applied course in digital imaging theory and practice.
UP-TO-DATE, TECHNICALLY ACCURATE COVERAGE OF ESSENTIAL TOPICS IN IMAGE AND VIDEO PROCESSING This is
the first book to combine image and video processing with a practical MATLAB®-oriented approach in order to demonstrate the
most important image and video techniques and algorithms. Utilizing minimal math, the contents are presented in a clear, objective
manner, emphasizing and encouraging experimentation. The book has been organized into two parts. Part I: Image Processing
begins with an overview of the field, then introduces the fundamental concepts, notation, and terminology associated with image
representation and basic image processing operations. Next, it discusses MATLAB® and its Image Processing Toolbox with the
start of a series of chapters with hands-on activities and step-by-step tutorials. These chapters cover image acquisition and
digitization; arithmetic, logic, and geometric operations; point-based, histogram-based, and neighborhood-based image
enhancement techniques; the Fourier Transform and relevant frequency-domain image filtering techniques; image restoration;
mathematical morphology; edge detection techniques; image segmentation; image compression and coding; and feature
extraction and representation. Part II: Video Processing presents the main concepts and terminology associated with analog video
signals and systems, as well as digital video formats and standards. It then describes the technically involved problem of
standards conversion, discusses motion estimation and compensation techniques, shows how video sequences can be filtered,
and concludes with an example of a solution to object detection and tracking in video sequences using MATLAB®. Extra features
of this book include: More than 30 MATLAB® tutorials, which consist of step-by-step guides toexploring image and video
processing techniques using MATLAB® Chapters supported by figures, examples, illustrative problems, and exercises Useful
websites and an extensive list of bibliographical references This accessible text is ideal for upper-level undergraduate and
graduate students in digital image and video processing courses, as well as for engineers, researchers, software developers,
practitioners, and anyone who wishes to learn about these increasingly popular topics on their own.
The brand new edition of IMAGE PROCESSING, ANALYSIS, AND MACHINE VISION is a robust text providing deep and wide
coverage of the full range of topics encountered in the field of image processing and machine vision. As a result, it can serve
undergraduates, graduates, researchers, and professionals looking for a readable reference. The book's encyclopedic coverage of
topics is wide, and it can be used in more than one course (both image processing and machine vision classes). In addition, while
advanced mathematics is not needed to understand basic concepts (making this a good choice for undergraduates), rigorous
mathematical coverage is included for more advanced readers. It is also distinguished by its easy-to-understand algorithm
descriptions of difficult concepts, and a wealth of carefully selected problems and examples. Important Notice: Media content
referenced within the product description or the product text may not be available in the ebook version.
This book presents selected, high-quality research papers from the International Conference on Electronic Systems and Intelligent
Computing (ESIC 2020), held at NIT Yupia, Arunachal Pradesh, India, on 2 – 4 March 2020. Discussing the latest challenges and
solutions in the field of smart computing, cyber-physical systems and intelligent technologies, it includes papers based on original
theoretical, practical and experimental simulations, developments, applications, measurements, and testing. The applications and
solutions featured provide valuable reference material for future product development.
This volume presents the proceedings of the First Euro-China Conference on Intelligent Data Analysis and Applications (ECC
2014), which was hosted by Shenzhen Graduate School of Harbin Institute of Technology and was held in Shenzhen City on June
13-15, 2014. ECC 2014 was technically co-sponsored by Shenzhen Municipal People’s Government, IEEE Signal Processing
Society, Machine Intelligence Research Labs, VSB-Technical University of Ostrava (Czech Republic), National Kaohsiung
University of Applied Sciences (Taiwan), and Secure E-commerce Transactions (Shenzhen) Engineering Laboratory of Shenzhen
Institute of Standards and Technology.
Image and video signals require large transmission bandwidth and storage, leading to high costs. The data must be compressed
without a loss or with a small loss of quality. Thus, efficient image and video compression algorithms play a significant role in the
storage and transmission of data.Image and Video Compression: Fundamentals, Techniques, and
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