what is an image in linear algebra

what is an image in linear algebra. In the realm of linear algebra, the
concept of an image holds significant importance, particularly in the context
of linear transformations and matrices. The image of a linear transformation
refers to the set of all possible output vectors that can be generated from
applying the transformation to input vectors. Understanding what an image is
can help clarify various aspects of linear algebra, including dimensionality,
rank, and the relationship between the domain and codomain of a
transformation. This article will delve into the definition of an image, its
mathematical representation, its properties, and its applications in
different fields. Furthermore, we will explore related concepts, including
kernel and rank, to provide a comprehensive understanding of the subject.
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Definition of an Image

Understanding the Concept

The image of a linear transformation is fundamentally the set of all outputs
that can be achieved by applying the transformation to every vector in its
domain. If we denote a linear transformation as T: V - W, where V and W are
vector spaces, the image is expressed as Im(T) = {T(v) | v € V}. This
definition illustrates that the image consists of all vectors in the codomain
W that can be reached through the transformation T applied to vectors from
the domain V.

Example of an Image

To better illustrate this concept, consider a simple linear transformation
represented by a matrix A. Let A be a 2x2 matrix defined as follows:



A = [I1, 2], [3, 4]]

If we apply this matrix to a vector v = [x, y] in R?, the output vector T(v)
can be computed as:

eT(v) =Av=1[I[1, 2], [3, 4]1] [x, y] = [1x + 2y, 3x + 4y]

The set of all possible output vectors (T(v)) as x and y vary over all real
numbers constitutes the image of the transformation A.

Mathematical Representation

Linear Transformations and Matrices

In linear algebra, matrices serve as representations of linear
transformations. The image of a matrix can be derived from its column space.
For a given matrix A, the column space is the span of its column vectors,
which effectively represents all linear combinations of these vectors.
Mathematically, if A is an m x n matrix, then the image of A is defined as
the set of vectors that can be formed by linear combinations of the columns
of A.

Finding the Image

To find the image of a matrix, one typically follows these steps:

e Identify the matrix A and its column vectors.
e Formulate the linear combinations of the columns.

e Determine the span of these combinations, which represents the image.

For example, consider the matrix A from the previous section. The image of A
can be found by determining the span of its column vectors, which are [1, 3]
and [2, 4].



Properties of the Image

Dimensionality and Rank

One of the key properties of the image is its dimensionality, defined as the
rank of the matrix. The rank of a matrix is the maximum number of linearly
independent column vectors in the matrix and is equivalent to the dimension
of the image. The rank provides valuable insights into the transformation, as
it indicates how many dimensions of output can be achieved from the input.

Relationship to the Codomain

It is crucial to note that the image is always a subspace of the codomain. In
other words, the image cannot exceed the dimensionality of the codomain
itself. If the dimension of the image (rank) is equal to the dimension of the
codomain, the transformation is said to be onto or surjective.

Relationship Between Image and Kernel

Defining the Kernel

The kernel of a linear transformation, denoted as Ker(T), is the set of all
vectors in the domain that map to the zero vector in the codomain. While the
image focuses on the outputs of a transformation, the kernel concerns the
inputs that do not contribute to the output.

Rank-Nullity Theorem

The relationship between the image and kernel is encapsulated in the Rank-
Nullity Theorem, which states that for a linear transformation T: V - W, the
following equation holds:

e dim(V) = rank(T) + nullity(T)

Here, nullity is the dimension of the kernel. This theorem highlights the
balance between the dimensions of the input space, the image, and the kernel,
reinforcing the interplay between these fundamental concepts in linear
algebra.



Applications of the Image in Linear Algebra

Solving Linear Systems

The image plays a critical role in solving linear systems of equations.
Understanding the image of a coefficient matrix helps determine whether a
system has solutions, and if so, how many solutions exist. For instance, if
the image of the matrix spans the entire output space, every vector in the
codomain can be expressed as a linear combination of the input vectors,
indicating that solutions exist for every possible output.

Computer Graphics and Data Science

Images are also pivotal in fields such as computer graphics and data science.
In computer graphics, transformations of images and shapes are represented by
matrices, with the image of these transformations determining the resultant
visual representation. In data science, linear transformations are used in
techniques such as Principal Component Analysis (PCA), where the images of
data points in lower-dimensional spaces can provide insights into data
structures and patterns.

Conclusion

The concept of an image in linear algebra is foundational to understanding
linear transformations, the behavior of matrices, and the relationships
between different vector spaces. From defining the image and exploring its
mathematical properties to recognizing its applications in real-world
scenarios, the image serves as a crucial element in the study of linear
algebra. By comprehending the intricacies of the image, students and
professionals can leverage this knowledge to solve complex problems across
various disciplines.

Q: What exactly does the image of a linear
transformation represent?

A: The image of a linear transformation represents the set of all possible
output vectors that can be produced by applying the transformation to every
vector in its domain.

Q: How is the image related to the concept of span
in linear algebra?

A: The image is essentially the span of the column vectors of a matrix
representing a linear transformation. It consists of all linear combinations



of these column vectors.

Q: What is the difference between the image and the
kernel of a linear transformation?

A: The image refers to the set of output vectors produced by the
transformation, while the kernel consists of input vectors that map to the
zero vector in the codomain.

Q: How can the image of a matrix be determined?

A: The image of a matrix can be determined by identifying its column vectors
and finding the span of these vectors, which represents all possible linear
combinations.

Q: What does the Rank-Nullity Theorem state?

A: The Rank-Nullity Theorem states that for a linear transformation, the
dimension of the domain is equal to the rank of the transformation plus the
nullity (dimension of the kernel).

Q: Why is understanding the image important in
solving linear equations?

A: Understanding the image helps determine whether a linear system has
solutions and how many solutions exist based on whether the image spans the
entire output space.

Q: In what fields is the concept of image applied?

A: The concept of image is applied in various fields, including computer
graphics, data science, and any area involving linear transformations and
matrix operations.

Q: What role does the image play in data science
techniques like PCA?

A: In PCA, the image of data points in lower-dimensional spaces helps uncover
patterns and structures in the data, facilitating dimensionality reduction
and analysis.



Q: Can the image of a transformation exceed the
dimension of the codomain?

A: No, the image of a transformation is always a subspace of the codomain and
cannot exceed its dimensionality.
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what is an image in linear algebra: Parallel and Distributed Computing, Applications and
Technologies Hong Shen, Yingpeng Sang, Yong Zhang, Nong Xiao, Hamid R. Arabnia, Geoffrey Fox,

Ajay Gupta, Manu Malek, 2022-03-15 This book constitutes the proceedings of the 22nd
International Conference on Parallel and Distributed Computing, Applications, and Technologies,
PDCAT 2021, which took place in Guangzhou, China, during December 17-19, 2021. The 24 full
papers and 34 short papers included in this volume were carefully reviewed and selected from 97
submissions. The papers are categorized into the following topical sub-headings: networking and
architectures, software systems and technologies, algorithms and applications, and security and
privacy.

what is an image in linear algebra: Digital Image Processing M.Indumathi , Dr. M.Saranya ,
2024-05-15 Explore the captivating world of visual transformations and embrace the art of digital
imagery.

what is an image in linear algebra: Matrix Theory Fuzhen Zhang, 2013-03-14 The aim of this
book is to concisely present fundamental ideas, results, and techniques in linear algebra and mainly
matrix theory. The book contains eight chapters covering various topics ranging from similarity and
special types of matrices to Schur complements and matrix normality. Each chapter focuses on the
results, techniques, and methods that are beautiful, interesting, and representative, followed by
carefully selected problems. For many theorems several different proofs are given. The book can be
used as a text or a supplement for a linear algebra and matrix theory class or seminar for senior or
graduate students. The only prerequisites are a decent background in elementary linear algebra and
calculus. The book can also serve as a reference for instructors and researchers in the fields of
algebra, matrix analysis, operator theory, statistics, computer science, engineering, operations
research, economics, and other fields.

what is an image in linear algebra: The Theory of the Moiré Phenomenon Isaac Amidror,
2009-03-15 Since the first edition of this book was published several new developments have been
made in the field of the moiré theory. The most important of these concern new results that have
recently been obtained on moiré effects between correlated aperiodic (or random) structures, a
subject that was completely absent in the first edition, and which appears now for the first time in a
second, separate volume. This also explains the change in the title of the present volume, which now
includes the subtitle “Volume I: Periodic Layers”. This subtitle has been added to clearly distinguish
the present volume from its new companion, which is subtitled “Volume II: Aperiodic Layers”. It
should be noted, however, that the new subtitle of the present volume may be somewhat misleading,
since this book also treats (in Chapters 10 and 11) moiré effects between repetitive layers, which
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are, in fact, geometric transformations of periodic layers, that are generally no longer periodic in
themselves. The most suitable subtitle for the present volume would therefore have been “Periodic
or Repetitive Layers”, but in the end we have decided on the shorter version.

what is an image in linear algebra: Handbook of Mathematical Methods in Imaging Otmar
Scherzer, 2010-11-23 The Handbook of Mathematical Methods in Imaging provides a comprehensive
treatment of the mathematical techniques used in imaging science. The material is grouped into two
central themes, namely, Inverse Problems (Algorithmic Reconstruction) and Signal and Image
Processing. Each section within the themes covers applications (modeling), mathematics, numerical
methods (using a case example) and open questions. Written by experts in the area, the presentation
is mathematically rigorous. The entries are cross-referenced for easy navigation through connected
topics. Available in both print and electronic forms, the handbook is enhanced by more than 150
illustrations and an extended bibliography. It will benefit students, scientists and researchers in
applied mathematics. Engineers and computer scientists working in imaging will also find this
handbook useful.

what is an image in linear algebra: Universal Access in Human-Computer Interaction.
Design Methods and User Experience Margherita Antona, Constantine Stephanidis, 2021-07-03
This two-volume set constitutes the refereed proceedings of the 15th International Conference on
Universal Access in Human-Computer Interaction, UAHCI 2021, held as part of the 23rd
International Conference, HCI International 2021, held as a virtual event, in July 2021. The total of
1276 papers and 241 posters included in the 39 HCII 2021 proceedings volumes was carefully
reviewed and selected from 5222 submissions. UAHCI 2021 includes a total of 84 papers; they focus
on topics related to universal access methods, techniques and practices, studies on accessibility,
design for all, usability, UX and technology acceptance, emotion and behavior recognition for
universal access, accessible media, access to learning and education, as well universal access to
virtual and intelligent assistive environments.

what is an image in linear algebra: Multimedia Data Mining and Knowledge Discovery Valery
A. Petrushin, Latifur Khan, 2007-10-20 This tightly-edited collection of papers from leading
researchers worldwide provides an overview of the current state-of-the-art in the field of multimedia
data mining and knowledge discovery, and discusses the variety of hot topics in multimedia data
mining research. Consisting of an introductory section and four topical parts, the book describes the
objectives and current tendencies in multimedia data mining research and their applications. Each
part contains an overview of its chapters and leads the reader with a structured approach through
the diverse subjects in the field. Written with graduates in mind, this much needed comprehensive
reflection of the current state of multimedia data mining and knowledge discovery will also be a
valuable resource for researchers in the field. This book provides an overview of the current state of
the art in the field of multimedia data mining and knowledge discovery, and discusses the variety of
hot topics in multimedia data mining research. Topics and Features: - Features a comprehensive
introduction to multimedia data mining and its relevance today; - presents a global perspective of
the field and its various components; - provides broad, yet thorough and detailed coverage of the
subject; - numerous chapters reference websites with supplementary materials and demonstrations;
- explores multimedia data exploration, multimedia data modeling and evaluation, and visualization;
- offers an entire part devoted to applications and case studies. Written with graduate students in
mind, this much needed comprehensive survey of the current state of multimedia data mining and
knowledge discovery will also serve as a valuable resource for researchers with interests in
multimedia data mining, summarization, indexing, and retrieval.

what is an image in linear algebra: Advances in Biometric Person Authentication Stan Z.
Li, Jianhuang Lai, Tieniu Tan, Guocan Feng, Yunhong Wang, 2004-11-29 Following the previous four
annual conferences, the 5th Chinese Conference on Biometrics Recognition (Sinobiometrics 2004)
was held in Guangzhou, China in December 2004. The conference this year was aimed at promoting
the international exchange of ideas and providing an opportunity for keeping abreast of the latest
developments in biometric algorithms, systems, and applications. The 1st Biometrics Verification




Competition (BVC) on face, iris, and fingerprint recognition was also conducted in conjunction with
the conference. This book is composed of 74 papers presented at Sinobiometrics 2004, contributed
by researchers and industrial practitioners from Korea, Japan, Singapore, Hong Kong, France, UK,
US, as well as China. Of these, 60 papers were selected from 140 submissions and 14 were invited.
The papers not only presented recent technical advances, but also addressed issues in biometric
system design, standardization, and applications. Included among the invited were four feature
papers on the ideas and algorithms of the best-performing biometric engines, which were either
competition winners at the Face Authentication Test (FAT) 2004 or the Fingerprint Verification
Competition (FVC) 2004, or they were the best-performing iris and palmprint recognition
algorithms. The papers were complemented by five keynote lectures on biometrics, and face,
fingerprint, and iris authentication and multimodal fusion by Arun Ross (West Virginia University)
and Anil K. Jain (Michigan State University), Josef Kittler (University of Surrey), John Daugman
(University of Cambridge), Raffaele Cappelli (University of Bologna), and Stan Z. Li (Chinese
Academy of Sciences).

what is an image in linear algebra: Udacity AI Nanodegree 350 Practice Questions &
Detailed Explanations CloudRoar Consulting Services, 2025-08-15 The Udacity AI Nanodegree 350
Practice Questions & Detailed Explanations is an essential resource for anyone preparing for the
Udacity AI Nanodegree certification. This certification is a prestigious credential that demonstrates
a comprehensive understanding of artificial intelligence principles and practical applications.
Designed by industry leaders, the Udacity Al Nanodegree is a rigorous program that equips learners
with the essential skills needed to thrive in the rapidly evolving field of Al. The certification covers a
wide array of topics such as machine learning, deep learning, and neural networks, enabling
professionals to develop innovative Al solutions in real-world scenarios. Artificial intelligence is
revolutionizing industries across the globe, from healthcare and finance to marketing and robotics.
The Udacity Al Nanodegree is designed for aspiring data scientists, machine learning engineers, and
Al enthusiasts who want to harness the power of Al technologies. Professionals pursue this
certification to gain a competitive edge in the job market, as the demand for Al expertise continues
to soar. The certification validates a candidatea€™s ability to architect Al models, implement
machine learning algorithms, and optimize neural networks, skills that are highly sought after by
employers in todaya€™s tech-driven landscape. This comprehensive guide offers 350 meticulously
crafted practice questions that mirror the format and complexity of the actual Udacity Al
Nanodegree exam. The questions are strategically structured to cover all exam domains, ensuring a
thorough understanding of each topic. Learners will encounter realistic scenarios that challenge
their analytical skills and encourage critical thinking, moving beyond simple memorization to true
comprehension and application. Detailed explanations accompany each question, providing insights
into problem-solving techniques and reinforcing core concepts, which builds confidence and
prepares candidates to excel on their certification exam. Achieving the Udacity Al Nanodegree
certification opens doors to numerous career opportunities and provides a significant boost in
professional recognition. As Al continues to integrate into various sectors, certified professionals are
well-positioned to lead innovative projects and drive technological advancements. This resource not
only aids in passing the certification exam but also enhances practical knowledge, contributing to
long-term career growth. Whether you are looking to start a new career in Al or advance in your
current role, this guide is an invaluable tool that will support your journey towards becoming an
expert in the dynamic field of artificial intelligence.

what is an image in linear algebra: Neural Networks for Perception Harry Wechsler,
2014-05-10 Neural Networks for Perception, Volume 2: Computation, Learning, and Architectures
explores the computational and adaptation problems related to the use of neuronal systems, and the
corresponding hardware architectures capable of implementing neural networks for perception and
of coping with the complexity inherent in massively distributed computation. This book addresses
both theoretical and practical issues related to the feasibility of both explaining human perception
and implementing machine perception in terms of neural network models. The text is organized into



two sections. The first section, computation and learning, discusses topics on learning visual
behaviors, some of the elementary theory of the basic backpropagation neural network architecture,
and computation and learning in the context of neural network capacity. The second section is on
hardware architecture. The chapters included in this part of the book describe the architectures and
possible applications of recent neurocomputing models. The Cohen-Grossberg model of associative
memory, hybrid optical/digital architectures for neorocomputing, and electronic circuits for adaptive
synapses are some of the subjects elucidated. Neuroscientists, computer scientists, engineers, and
researchers in artificial intelligence will find the book useful.

what is an image in linear algebra: Udacity Certified Nanodegree In Ai Certification Prep
Guide : 350 Questions & Answers CloudRoar Consulting Services, 2025-08-15 Get ready for the
Udacity Al Nanodegree exam with 350 questions and answers covering artificial intelligence
fundamentals, machine learning, neural networks, Al project management, deployment, and best
practices. Each question provides practical examples and detailed explanations to ensure exam
readiness. Ideal for Al enthusiasts and aspiring engineers. #Udacity #Al #Nanodegree #Certified
#MachineLearning #NeuralNetworks #ProjectManagement #Deployment #BestPractices
#ExamPreparation #CareerGrowth #ProfessionalDevelopment #AlEngineering #MLSkills
#Artificiallntelligence

what is an image in linear algebra: Machine Learning and Deep Learning in Neuroimaging
Data Analysis Anitha S. Pillai, Bindu Menon, 2024-02-15 Machine learning (ML) and deep learning
(DL) have become essential tools in healthcare. They are capable of processing enormous amounts of
data to find patterns and are also adopted into methods that manage and make sense of healthcare
data, either electronic healthcare records or medical imagery. This book explores how ML/DL can
assist neurologists in identifying, classifying or predicting neurological problems that require
neuroimaging. With the ability to model high-dimensional datasets, supervised learning algorithms
can help in relating brain images to behavioral or clinical observations and unsupervised learning
can uncover hidden structures/patterns in images. Bringing together artificial intelligence (AI)
experts as well as medical practitioners, these chapters cover the majority of neuro problems that
use neuroimaging for diagnosis, along with case studies and directions for future research.

what is an image in linear algebra: Computerized Tomography M. M. Lavrent'ev,
2020-05-18 No detailed description available for Computerized Tomography.

what is an image in linear algebra: Super AI Maria Johnsen , 2025-02-02 Some people are
overly focused on the present reality of Al. But my book is about exploring what could be like. While
we're still some years away from achieving AGI, the future of Al is incredibly promising. Advanced
Al systems are already pushing the boundaries of what Al can do in specific domains, and
breakthroughs in reinforcement learning, hybrid Al, and neuroscience-inspired systems are bringing
us closer to creating a more general intelligence. The next phase of Al development will likely
involve creating systems that can better generalize across tasks, exhibit some form of reasoning, and
interact with the world in more human-like ways. Alongside this technical progress, we must also
continue to explore the ethical implications and establish frameworks to ensure that this powerful
technology is used for good. The journey to Super Al is just beginning. While we have a long road
ahead, every new development brings us one step closer to understanding and creating intelligent
systems that can think and reason across a wide range of tasks. But it’s up to us to ensure that this
future is one where Al works in harmony with humanity, rather than against it. Super Al explores
the development of autonomous and superintelligent Al, focusing on the crucial role of mathematics
and calculus in powering these advanced systems. It delves into the technologies like deep learning,
neural networks, and robotics, and explains how mathematical principles are essential for creating
Al that can think and act independently. We also examine the challenges of building superintelligent
Al, including control issues, ethical concerns, and the immense computational power required.
Offering a comprehensive view, it considers both the technical and philosophical implications of
achieving superintelligence. My research also discusses the potential for spreading wealth among
individuals not as a mere aspiration, but backed by mathematical equations and concrete proof. By




harnessing Al’s capabilities, we can open the door to a future where technology drives equitable
prosperity for all. In this book, I do not talk about creating super Intelligent Al with human
conscious but what could happen if we do. In my book, super Al, I discussed many aspects of super
intelligent Al I break down what my book Super Al is really all about. I share my concerns about the
future of Al. My book answers the following questions: Understanding Super Al and Its Evolution
What is Super Al, and how does it differ from current Al technologies? How has artificial intelligence
evolved from narrow applications to the concept of superintelligence? What are the key traits and
capabilities of Super Al, and how do they compare to human intelligence? What philosophical
foundations are necessary for understanding the development of Super AI? Technological
Foundations of Super Al How do deep learning, neural networks, natural language processing, and
computer vision enable machines to interact with the world? What role do robotics, autonomous
systems, and quantum computing play in advancing Super AI? Challenges in Developing Super Al
What are the major challenges in developing Super Al, such as alignment, control, and ethical
concerns? How do we balance the benefits of Super Al with the risks of potential misuse or
unintended consequences? What ethical considerations should guide the development and
implementation of Super Al across different industries? Societal and Economic Impacts How could
Super Al impact society in terms of economic disruptions, workforce changes, and privacy issues?
How can society prepare for economic challenges as automation and Al continue to advance? What
specialized skills will humans need to develop in a world where robots increasingly replace human
labor? How can the algorithms behind Super Al be used to promote wealth distribution and create
new job opportunities? Governance, Policy, and Global Competition What political challenges arise
in governing Super Al and ensuring it benefits humanity? What steps can be taken to ensure that
Super Al is developed and used in a way that benefits all of humanity? How could Super Al
revolutionize sectors like healthcare, social good, and global competition? Existential and
Philosophical Questions What existential questions does Super Al raise about humanity’s future in a
world where machines could surpass human intelligence? What is the concept of the technological
singularity, and how might it affect human society? What does the future of meaning and purpose
look like in an Al-driven world? Could Super Al lead to a utopian or dystopian future, and what
factors influence this outcome? The research also discusses the potential for spreading wealth
among individuals not as a mere aspiration, but backed by mathematical equations and concrete
proof.

what is an image in linear algebra: Handbook of Research on User Interface Design and
Evaluation for Mobile Technology Lumsden, Joanna, 2008-02-28 This book compiles authoritative
research from scholars worldwide, covering the issues surrounding the influx of information
technology to the office environment, from choice and effective use of technologies to necessary
participants in the virtual workplace--Provided by publisher.

what is an image in linear algebra: Computational Vision Hanspeter A. Mallot, 2000 This text
provides an introduction to computational aspects of early vision, in particular, color, stereo, and
visual navigation. It integrates approaches from psychophysics and quantitative neurobiology, as
well as theories and algorithms from machine vision and photogrammetry. When presenting
mathematical material, it uses detailed verbal descriptions and illustrations to clarify complex
points. The text is suitable for upper-level students in neuroscience, biology, and psychology who
have basic mathematical skills and are interested in studying the mathematical modeling of
perception.

what is an image in linear algebra: Computed Tomography - E-Book Euclid Seeram,
2022-06-16 Build the foundation necessary for the practice of CT scanning with Computed
Tomography: Physical Principles, Patient Care, Clinical Applications, and Quality Control, 5th
Edition. Written to meet the varied requirements of radiography students and practitioners, this
two-color text provides comprehensive coverage of the physical principles of computed tomography
and its clinical applications. The clear, straightforward approach is designed to improve your
understanding of sectional anatomic images as they relate to computed tomography and facilitate



communication between CT technologists and other medical personnel. - Chapter outlines and
chapter review questions help you focus your study time and master content. - NEW! Three
additional chapters reflect the latest industry CT standards in imaging: Radiation Awareness and
Safety Campaigns in Computed Tomography, Patient Care Considerations, and Artificial
Intelligence: An Overview of Applications in Health and Medical Imaging. - UPDATED! More than
509 photos and line drawings visually clarify key concepts. - UPDATED! The latest information keeps
you up to date on advances in volume CT scanning; CT fluoroscopy; and multislice applications like
3-D imaging, CT angiography, and virtual reality imaging (endoscopy).

what is an image in linear algebra: Computer Graphics and Multimedia John DiMarco,
2004-01-01 As the disciplines of art, technology, and information science collide, computer graphics
and multimedia are presenting a myriad of applications and problems to professionals and scholars
in Computer Science, Information Science, Digital Art, Multimedia, Educational Technology, and
Media Arts. Today's digital scholar can use Computer Graphics and Multimedia: Applications,
Problems and Solutions as a tool to explore the vast parameters of the applications, problems, and
solutions related to digital disciplines. Contributing authors include computer scientists, multimedia
researchers, computer artists, graphic designers, and digital media specialists. The book has an
extensive range of topics for the digital scholar who wants to discover and research other areas
within the computer graphics and multimedia disciplines beyond their own.

what is an image in linear algebra: Discovering Wavelets Edward Aboufadel, Steven
Schlicker, 2011-02-14 An accessible and practical introduction to wavelets With applications in
image processing, audio restoration, seismology, and elsewhere, wavelets have been the subject of
growing excitement and interest over the past several years. Unfortunately, most books on wavelets
are accessible primarily to research mathematicians. Discovering Wavelets presents basic and
advanced concepts of wavelets in a way that is accessible to anyone with only a fundamental
knowledge of linear algebra. The basic concepts of wavelet theory are introduced in the context of
an explanation of how the FBI uses wavelets to compress fingerprint images. Wavelet theory is
further developed in the setting of function spaces. The book then moves on to present more
advanced topics such as filters, multiresolution analysis, Daubechies' wavelets, and further
applications. The book concludes with a series of projects and problems that introduce advanced
topics and offer starting points for research. Sample projects that demonstrate real wavelet
applications include image compression, a wavelet-based search engine, processing with
Daubechies' wavelets, and more. Among the special features of Discovering Wavelets are: * Real-life,
hands-on examples that involve actual wavelet applications * A companion Web site containing Pixel
Images software and Maple files to be used with the projects in the book * Challenging problems
that reinforce and expand on the ideas being developed * An appendix containing the linear algebra
needed to understand wavelets as presented in the book

what is an image in linear algebra: Computer Vision for the Web Foat Akhmadeev,
2015-10-14 Unleash the power of the Computer Vision algorithms in JavaScript to develop
vision-enabled web content About This Book Explore the exciting world of image processing, and
face and gesture recognition, and implement them in your website Develop wonderful web projects
to implement Computer Vision algorithms in an effective way A fast-paced guide to help you deal
with real-world Computer Vision applications using JavaScript libraries Who This Book Is For If you
have an interest in Computer Vision or wish to apply Computer Vision algorithms such as face,
custom object, and gesture recognition for an online application, then this book is ideal for you. Prior
understanding of the JavaScript language and core mathematical concepts is recommended. What
You Will Learn Apply complex Computer Vision algorithms in your applications using JavaScript Put
together different JavaScript libraries to discover objects in photos Get to grips with developing
simple computer vision applications on your own Understand when and why you should use different
computer vision methods Apply various image filters to images and videos Recognize and track many
different objects, including face and face particles using powerful face recognition algorithms
Explore ways to control your browser without touching the mouse or keyboard In Detail JavaScript is



a dynamic and prototype-based programming language supported by every browser today.
JavaScript libraries boast outstanding functionalities that enable you to furnish your own Computer
Vision projects, making it easier to develop JavaScript-based applications, especially for web-centric
technologies. It makes the implementation of Computer Vision algorithms easier as it supports
scheme-based functional programming. This book will give you an insight into controlling your
applications with gestures and head motion and readying them for the web. Packed with real-world
tasks, it begins with a walkthrough of the basic concepts of Computer Vision that the JavaScript
world offers us, and you'll implement various powerful algorithms in your own online application.
Then, we move on to a comprehensive analysis of JavaScript functions and their applications.
Furthermore, the book will show you how to implement filters and image segmentation, and use
tracking.js and jsfeat libraries to convert your browser into Photoshop. Subjects such as object and
custom detection, feature extraction, and object matching are covered to help you find an object in a
photo. You will see how a complex object such as a face can be recognized by a browser as you move
toward the end of the book. Finally, you will focus on algorithms to create a human interface. By the
end of this book, you will be familiarized with the application of complex Computer Vision algorithms
to develop your own applications, without spending much time learning sophisticated theory. Style
and approach This book is an easy-to-follow project-based guide that throws you directly into the
excitement of the Computer Vision theme. A “more in less” approach is followed by important
concepts explained in a to-the-point, easy-to-understand manner.
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