computer vision textbooks

computer vision textbooks are essential resources for anyone looking to deepen their
understanding of this rapidly evolving field. As the integration of artificial intelligence and machine
learning into visual data analysis becomes increasingly important, the demand for comprehensive
literature on computer vision continues to grow. This article provides a detailed overview of the best
computer vision textbooks available today, discussing their key features, target audiences, and the
unique contributions they make to the field. We will also explore the foundational concepts of
computer vision, advanced topics, and recommendations for further study. By the end, readers will
have a solid understanding of the most valuable texts that can enhance their knowledge and skills in
computer vision.
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Introduction to Computer Vision

Computer vision is a multidisciplinary field that enables machines to interpret and understand visual
information from the world. It involves the development of algorithms and systems that can process,
analyze, and make decisions based on images or videos. The importance of computer vision cannot
be overstated, as it plays a crucial role in various applications, including autonomous vehicles,
medical imaging, facial recognition, and augmented reality. To navigate this complex area, students
and professionals often turn to computer vision textbooks that offer structured knowledge and
insights into both fundamental and advanced topics.

Key Textbooks for Beginners

For those new to computer vision, it is essential to start with foundational texts that cover the basic
principles and techniques. These textbooks typically introduce key concepts such as image
processing, feature extraction, and machine learning methods applicable to visual data. Here are
some recommended textbooks for beginners:



e Computer Vision: A Modern Approach by David L. Poole and Alan K. Mackworth - This
textbook provides a comprehensive introduction to computer vision, covering both theoretical
concepts and practical applications. It is well-structured for beginners and includes numerous
exercises to reinforce learning.

e Learning OpenCV: Computer Vision in C++ with the OpenCV Library by Gary Bradski
and Adrian Kaehler - A practical guide that introduces the OpenCV library, this book is perfect
for those looking to implement computer vision algorithms in real-world applications.

» Digital Image Processing by Rafael C. Gonzalez and Richard E. Woods - This classic text
covers the fundamentals of image processing and serves as an excellent starting point for
understanding the techniques used in computer vision.

Intermediate and Advanced Textbooks

As learners progress, they may seek more advanced textbooks that delve deeper into complex
algorithms and specialized techniques. These texts often cover topics such as deep learning for
computer vision, 3D vision, and image segmentation. The following are notable intermediate and
advanced textbooks:

e Deep Learning for Computer Vision with Python by Adrian Rosebrock - This book focuses
on applying deep learning techniques specifically for computer vision tasks, making it an
excellent resource for those interested in the intersection of these fields.

e Computer Vision: Algorithms and Applications by Richard Szeliski - This textbook offers
advanced insights into computer vision algorithms and includes real-world applications and
case studies, making it suitable for both academic and professional settings.

e Pattern Recognition and Machine Learning by Christopher M. Bishop - Although not
exclusively about computer vision, this book provides critical insights into the machine learning
techniques that underpin many computer vision applications.

Specialized Areas in Computer Vision

Computer vision is a broad field that encompasses various specialized areas. Textbooks that focus on
these niches can provide in-depth knowledge that is beneficial for specific applications. Some notable
areas include:

1. 3D Vision

3D vision involves the analysis of three-dimensional data, which is critical for applications such as
robotics and virtual reality. Recommended textbooks include:



e 3D Computer Vision: Efficient Methods and Applications by Reinhard Koch and Wolfgang
H. K. H. - This book covers efficient algorithms for 3D vision and presents practical applications
that leverage these technologies.

2. Medical Image Analysis

Medical image analysis is another specialized area of computer vision that focuses on interpreting
images from medical imaging techniques like MRI and CT scans. Key texts include:

* Medical Image Analysis by Atam P. Dhawan - This book covers a wide range of techniques
specific to medical imaging, providing insights into both the theoretical and practical aspects.

Future Trends in Computer Vision Literature

The field of computer vision is continuously evolving, fueled by advancements in artificial intelligence
and machine learning. Future textbooks are likely to focus on topics such as:

Integration of augmented reality and virtual reality with computer vision

Ethical considerations in Al-driven image analysis

Advancements in hardware that enable real-time processing of visual data

Development of more efficient algorithms that require less computational power

As these trends develop, new literature will emerge that reflects the changing landscape of the field.

Conclusion

In summary, computer vision textbooks are invaluable resources for anyone seeking to understand or
advance their knowledge in this dynamic field. From foundational texts suitable for beginners to
advanced literature exploring specialized areas, these books provide the necessary tools and insights
to navigate the complexities of computer vision. As technology progresses and new applications arise,
staying updated with the latest textbooks will remain crucial for students, researchers, and
practitioners alike.

FAQs



Q: What are the essential topics covered in computer vision
textbooks?

A: Computer vision textbooks typically cover a range of topics, including image processing, feature
extraction, machine learning applications, object detection, image segmentation, and deep learning
techniques.

Q: Are there textbooks specifically for practical applications of
computer vision?

A: Yes, several textbooks focus on practical applications, such as "Learning OpenCV" which provides
hands-on examples using the OpenCV library, and "Deep Learning for Computer Vision with Python"
which emphasizes real-world implementations.

Q: Which textbooks are recommended for advanced studies in
computer vision?

A: Recommended advanced textbooks include "Computer Vision: Algorithms and Applications" by
Richard Szeliski and "Deep Learning for Computer Vision with Python" by Adrian Rosebrock, both
offering in-depth knowledge and practical insights.

Q: How can | choose the right computer vision textbook for
my needs?

A: Consider your current knowledge level, the specific topics of interest, and whether you prefer a
theoretical or practical approach. Reading reviews and checking the table of contents can also help
inform your choice.

Q: What role does machine learning play in computer vision?

A: Machine learning is integral to computer vision, providing algorithms and techniques that enable
systems to learn from and make predictions based on visual data. Many modern computer vision
applications rely heavily on machine learning methods.

Q: Are there any online resources that complement computer
vision textbooks?

A: Yes, numerous online platforms offer courses, tutorials, and forums where learners can engage
with experts and peers, supplementing their textbook knowledge with practical experience and
community support.



Q: Will computer vision textbooks become obsolete with the
rise of online learning?

A: While online learning offers great flexibility, textbooks remain valuable as comprehensive
references. They often provide structured content and in-depth explanations that complement online
materials.

Q: What is the future of computer vision literature?

A: The future of computer vision literature is expected to focus on the integration of Al with ethical
considerations, advanced algorithm development, and real-time processing applications, reflecting
ongoing trends in technology.
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computer vision textbooks: Computer Vision Richard Szeliski, 2010-09-30 Computer Vision:
Algorithms and Applications explores the variety of techniques commonly used to analyze and
interpret images. It also describes challenging real-world applications where vision is being
successfully used, both for specialized applications such as medical imaging, and for fun,
consumer-level tasks such as image editing and stitching, which students can apply to their own
personal photos and videos. More than just a source of “recipes,” this exceptionally authoritative and
comprehensive textbook/reference also takes a scientific approach to basic vision problems,
formulating physical models of the imaging process before inverting them to produce descriptions of
a scene. These problems are also analyzed using statistical models and solved using rigorous
engineering techniques. Topics and features: structured to support active curricula and
project-oriented courses, with tips in the Introduction for using the book in a variety of customized
courses; presents exercises at the end of each chapter with a heavy emphasis on testing algorithms
and containing numerous suggestions for small mid-term projects; provides additional material and
more detailed mathematical topics in the Appendices, which cover linear algebra, numerical
techniques, and Bayesian estimation theory; suggests additional reading at the end of each chapter,
including the latest research in each sub-field, in addition to a full Bibliography at the end of the
book; supplies supplementary course material for students at the associated website,
http://szeliski.org/Book/. Suitable for an upper-level undergraduate or graduate-level course in
computer science or engineering, this textbook focuses on basic techniques that work under
real-world conditions and encourages students to push their creative boundaries. Its design and
exposition also make it eminently suitable as a unique reference to the fundamental techniques and
current research literature in computer vision.

computer vision textbooks: Computer Vision: A Modern Approach David A. Forsyth, Jean
Ponce, 2015-01-23 Appropriate for upper-division undergraduate- and graduate-level courses in
computer vision found in departments of Computer Science, Computer Engineering and Electrical
Engineering. This textbook provides the most complete treatment of modern computer vision
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methods by two of the leading authorities in the field. This accessible presentation gives both a
general view of the entire computer vision enterprise and also offers sufficient detail for students to
be able to build useful applications. Students will learn techniques that have proven to be useful by
first-hand experience and a wide range of mathematical methods.

computer vision textbooks: Mastering OpenCV 4 with Python Alberto Fernandez Villan,
2019-03-29 Create advanced applications with Python and OpenCV, exploring the potential of facial
recognition, machine learning, deep learning, web computing and augmented reality. Key
FeaturesDevelop your computer vision skills by mastering algorithms in Open Source Computer
Vision 4 (OpenCV 4) and PythonApply machine learning and deep learning techniques with
TensorFlow and KerasDiscover the modern design patterns you should avoid when developing
efficient computer vision applicationsBook Description OpenCV is considered to be one of the best
open source computer vision and machine learning software libraries. It helps developers build
complete projects in relation to image processing, motion detection, or image segmentation, among
many others. OpenCV for Python enables you to run computer vision algorithms smoothly in real
time, combining the best of the OpenCV C++ API and the Python language. In this book, you'll get
started by setting up OpenCV and delving into the key concepts of computer vision. You'll then
proceed to study more advanced concepts and discover the full potential of OpenCV. The book will
also introduce you to the creation of advanced applications using Python and OpenCV, enabling you
to develop applications that include facial recognition, target tracking, or augmented reality. Next,
you'll learn machine learning techniques and concepts, understand how to apply them in real-world
examples, and also explore their benefits, including real-time data production and faster data
processing. You'll also discover how to translate the functionality provided by OpenCV into
optimized application code projects using Python bindings. Toward the concluding chapters, you'll
explore the application of artificial intelligence and deep learning techniques using the popular
Python libraries TensorFlow, and Keras. By the end of this book, you'll be able to develop advanced
computer vision applications to meet your customers' demands. What you will learnHandle files and
images, and explore various image processing techniquesExplore image transformations, including
translation, resizing, and croppingGain insights into building histogramsBrush up on contour
detection, filtering, and drawingWork with Augmented Reality to build marker-based and markerless
applicationsWork with the main machine learning algorithms in OpenCVExplore the deep learning
Python libraries and OpenCV deep learning capabilitiesCreate computer vision and deep learning
web applicationsWho this book is for This book is designed for computer vision developers,
engineers, and researchers who want to develop modern computer vision applications. Basic
experience of OpenCV and Python programming is a must.

computer vision textbooks: Computer Vision and Image Processing S. Nagabhushana,
2005 An Attempt Has Been Made To Explain The Concepts Of Computer Vision And Image
Processing In A Simple Manner With The Help Of Number Of Algorithms And Live Examples. I
Sincerely Hope That The Book Will Give Complete Information About Computer Vision And Image
Processing To The Reader.It Not Only Serves As An Introductory Academic Text, But Also Helps
Practicing Professionals To Implement Various Computer Vision And Image Processing Algorithms
In Real-Time Projects.

computer vision textbooks: Computer Vision E. R. Davies, 2017-11-15 Computer Vision:
Principles, Algorithms, Applications, Learning (previously entitled Computer and Machine Vision)
clearly and systematically presents the basic methodology of computer vision, covering the essential
elements of the theory while emphasizing algorithmic and practical design constraints. This fully
revised fifth edition has brought in more of the concepts and applications of computer vision, making
it a very comprehensive and up-to-date text suitable for undergraduate and graduate students,
researchers and R&D engineers working in this vibrant subject. See an interview with the author
explaining his approach to teaching and learning computer vision -
http://scitechconnect.elsevier.com/computer-vision/ - Three new chapters on Machine Learning
emphasise the way the subject has been developing; Two chapters cover Basic Classification



Concepts and Probabilistic Models; and the The third covers the principles of Deep Learning
Networks and shows their impact on computer vision, reflected in a new chapter Face Detection and
Recognition. - A new chapter on Object Segmentation and Shape Models reflects the methodology of
machine learning and gives practical demonstrations of its application. - In-depth discussions have
been included on geometric transformations, the EM algorithm, boosting, semantic segmentation,
face frontalisation, RNNs and other key topics. - Examples and applications—including the location
of biscuits, foreign bodies, faces, eyes, road lanes, surveillance, vehicles and pedestrians—give the
'ins and outs' of developing real-world vision systems, showing the realities of practical
implementation. - Necessary mathematics and essential theory are made approachable by careful
explanations and well-illustrated examples. - The 'recent developments' sections included in each
chapter aim to bring students and practitioners up to date with this fast-moving subject. - Tailored
programming examples—code, methods, illustrations, tasks, hints and solutions (mainly involving
MATLAB and C++)

computer vision textbooks: Foundations of Computer Vision Antonio Torralba, Phillip Isola,
William T. Freeman, 2024-04-16 An accessible, authoritative, and up-to-date computer vision
textbook offering a comprehensive introduction to the foundations of the field that incorporates the
latest deep learning advances. Machine learning has revolutionized computer vision, but the
methods of today have deep roots in the history of the field. Providing a much-needed modern
treatment, this accessible and up-to-date textbook comprehensively introduces the foundations of
computer vision while incorporating the latest deep learning advances. Taking a holistic approach
that goes beyond machine learning, it addresses fundamental issues in the task of vision and the
relationship of machine vision to human perception. Foundations of Computer Vision covers topics
not standard in other texts, including transformers, diffusion models, statistical image models, issues
of fairness and ethics, and the research process. To emphasize intuitive learning, concepts are
presented in short, lucid chapters alongside extensive illustrations, questions, and examples. Written
by leaders in the field and honed by a decade of classroom experience, this engaging and highly
teachable book offers an essential next-generation view of computer vision. Up-to-date treatment
integrates classic computer vision and deep learning Accessible approach emphasizes fundamentals
and assumes little background knowledge Student-friendly presentation features extensive examples
and images Proven in the classroom Instructor resources include slides, solutions, and source code

computer vision textbooks: Computer Vision David A. Forsyth, 2011

computer vision textbooks: Computer Vision in Medical Imaging Chi-hau Chen,
2013-11-18 The major progress in computer vision allows us to make extensive use of medical
imaging data to provide us better diagnosis, treatment and predication of diseases. Computer vision
can exploit texture, shape, contour and prior knowledge along with contextual information from
image sequence and provide 3D and 4D information that helps with better human understanding.
Many powerful tools have been available through image segmentation, machine learning, pattern
classification, tracking, reconstruction to bring much needed quantitative information not easily
available by trained human specialists. The aim of the book is for both medical imaging professionals
to acquire and interpret the data, and computer vision professionals to provide enhanced medical
information by using computer vision techniques. The final objective is to benefit the patients
without adding to the already high medical costs.

computer vision textbooks: Handbook Of Pattern Recognition And Computer Vision (6th
Edition) Chi Hau Chen, 2020-04-04 Written by world-renowned authors, this unique compendium
presents the most updated progress in pattern recognition and computer vision (PRCV), fully
reflecting the strong international research interests in the artificial intelligence arena.Machine
learning has been the key to current developments in PRCV. This useful comprehensive volume
complements the previous five editions of the book. It places great emphasis on the use of deep
learning in many aspects of PRCV applications, not readily available in other reference text.

computer vision textbooks: Deep Learning in Computer Vision Mahmoud Hassaballah, Ali
Ismail Awad, 2020-03-23 Deep learning algorithms have brought a revolution to the computer vision




community by introducing non-traditional and efficient solutions to several image-related problems
that had long remained unsolved or partially addressed. This book presents a collection of eleven
chapters where each individual chapter explains the deep learning principles of a specific topic,
introduces reviews of up-to-date techniques, and presents research findings to the computer vision
community. The book covers a broad scope of topics in deep learning concepts and applications such
as accelerating the convolutional neural network inference on field-programmable gate arrays, fire
detection in surveillance applications, face recognition, action and activity recognition, semantic
segmentation for autonomous driving, aerial imagery registration, robot vision, tumor detection, and
skin lesion segmentation as well as skin melanoma classification. The content of this book has been
organized such that each chapter can be read independently from the others. The book is a valuable
companion for researchers, for postgraduate and possibly senior undergraduate students who are
taking an advanced course in related topics, and for those who are interested in deep learning with
applications in computer vision, image processing, and pattern recognition.

computer vision textbooks: Computer Vision Simon ]. D. Prince, 2012-06-18 A modern
treatment focusing on learning and inference, with minimal prerequisites, real-world examples and
implementable algorithms.

computer vision textbooks: Introduction to Visual Computing Aditi Majumder, M. Gopi,
2018-01-31 Introduction to Visual Computing: Core Concepts in Computer Vision, Graphics, and
Image Processing covers the fundamental concepts of visual computing. Whereas past books have
treated these concepts within the context of specific fields such as computer graphics, computer
vision or image processing, this book offers a unified view of these core concepts, thereby providing
a unified treatment of computational and mathematical methods for creating, capturing, analyzing
and manipulating visual data (e.g. 2D images, 3D models). Fundamentals covered in the book
include convolution, Fourier transform, filters, geometric transformations, epipolar geometry, 3D
reconstruction, color and the image synthesis pipeline. The book is organized in four parts. The first
part provides an exposure to different kinds of visual data (e.g. 2D images, videos and 3D geometry)
and the core mathematical techniques that are required for their processing (e.g. interpolation and
linear regression.) The second part of the book on Image Based Visual Computing deals with several
fundamental techniques to process 2D images (e.g. convolution, spectral analysis and feature
detection) and corresponds to the low level retinal image processing that happens in the eye in the
human visual system pathway. The next part of the book on Geometric Visual Computing deals with
the fundamental techniques used to combine the geometric information from multiple eyes creating
a 3D interpretation of the object and world around us (e.g. transformations, projective and epipolar
geometry, and 3D reconstruction). This corresponds to the higher level processing that happens in
the brain combining information from both the eyes thereby helping us to navigate through the 3D
world around us. The last two parts of the book cover Radiometric Visual Computing and Visual
Content Synthesis. These parts focus on the fundamental techniques for processing information
arising from the interaction of light with objects around us, as well as the fundamentals of creating
virtual computer generated worlds that mimic all the processing presented in the prior sections. The
book is written for a 16 week long semester course and can be used for both undergraduate and
graduate teaching, as well as a reference for professionals.

computer vision textbooks: Concise Computer Vision Reinhard Klette, 2014-01-04 This
textbook provides an accessible general introduction to the essential topics in computer vision.
Classroom-tested programming exercises and review questions are also supplied at the end of each
chapter. Features: provides an introduction to the basic notation and mathematical concepts for
describing an image and the key concepts for mapping an image into an image; explains the
topologic and geometric basics for analysing image regions and distributions of image values and
discusses identifying patterns in an image; introduces optic flow for representing dense motion and
various topics in sparse motion analysis; describes special approaches for image binarization and
segmentation of still images or video frames; examines the basic components of a computer vision
system; reviews different techniques for vision-based 3D shape reconstruction; includes a discussion



of stereo matchers and the phase-congruency model for image features; presents an introduction
into classification and learning.

computer vision textbooks: Computer Vision Metrics Scott Krig, 2016-09-16 Based on the
successful 2014 book published by Apress, this textbook edition is expanded to provide a
comprehensive history and state-of-the-art survey for fundamental computer vision methods and
deep learning. With over 800 essential references, as well as chapter-by-chapter learning
assignments, both students and researchers can dig deeper into core computer vision topics and
deep learning architectures. The survey covers everything from feature descriptors, regional and
global feature metrics, feature learning architectures, deep learning, neuroscience of vision, neural
networks, and detailed example architectures to illustrate computer vision hardware and software
optimization methods. To complement the survey, the textbook includes useful analyses which
provide insight into the goals of various methods, why they work, and how they may be optimized.
The text delivers an essential survey and a valuable taxonomy, thus providing a key learning tool for
students, researchers and engineers, to supplement the many effective hands-on resources and open
source projects, such as OpenCV and other imaging and deep learning tools.

computer vision textbooks: Advanced Topics in Computer Vision Giovanni Maria Farinella,
Sebastiano Battiato, Roberto Cipolla, 2013-09-24 This book presents a broad selection of
cutting-edge research, covering both theoretical and practical aspects of reconstruction,
registration, and recognition. The text provides an overview of challenging areas and descriptions of
novel algorithms. Features: investigates visual features, trajectory features, and stereo matching;
reviews the main challenges of semi-supervised object recognition, and a novel method for human
action categorization; presents a framework for the visual localization of MAVs, and for the use of
moment constraints in convex shape optimization; examines solutions to the co-recognition problem,
and distance-based classifiers for large-scale image classification; describes how the four-color
theorem can be used for solving MRF problems; introduces a Bayesian generative model for
understanding indoor environments, and a boosting approach for generalizing the k-NN rule;
discusses the issue of scene-specific object detection, and an approach for making temporal super
resolution video.

computer vision textbooks: OpenCV 3 Blueprints Joseph Howse, Steven Puttemans, Quan
Hua, Utkarsh Sinha, 2015-11-10 Expand your knowledge of computer vision by building amazing
projects with OpenCV 3 About This Book Build computer vision projects to capture high-quality
image data, detect and track objects, process the actions of humans or animals, and much more
Discover practical and interesting innovations in computer vision while building atop a mature
open-source library, OpenCV 3 Familiarize yourself with multiple approaches and theories wherever
critical decisions need to be made Who This Book Is For This book is ideal for you if you aspire to
build computer vision systems that are smarter, faster, more complex, and more practical than the
competition. This is an advanced book intended for those who already have some experience in
setting up an OpenCV development environment and building applications with OpenCV. You should
be comfortable with computer vision concepts, object-oriented programming, graphics
programming, IDEs, and the command line. What You Will Learn Select and configure camera
systems to see invisible light, fast motion, and distant objects Build a “camera trap”, as used by
nature photographers, and process photos to create beautiful effects Develop a facial expression
recognition system with various feature extraction techniques and machine learning methods Build a
panorama Android application using the OpenCV stitching module in C++ with NDK support
Optimize your object detection model, make it rotation invariant, and apply scene-specific
constraints to make it faster and more robust Create a person identification and registration system
based on biometric properties of that person, such as their fingerprint, iris, and face Fuse data from
videos and gyroscopes to stabilize videos shot from your mobile phone and create hyperlapse style
videos In Detail Computer vision is becoming accessible to a large audience of software developers
who can leverage mature libraries such as OpenCV. However, as they move beyond their first
experiments in computer vision, developers may struggle to ensure that their solutions are




sufficiently well optimized, well trained, robust, and adaptive in real-world conditions. With
sufficient knowledge of OpenCV, these developers will have enough confidence to go about creating
projects in the field of computer vision. This book will help you tackle increasingly challenging
computer vision problems that you may face in your careers. It makes use of OpenCV 3 to work
around some interesting projects. Inside these pages, you will find practical and innovative
approaches that are battle-tested in the authors' industry experience and research. Each chapter
covers the theory and practice of multiple complementary approaches so that you will be able to
choose wisely in your future projects. You will also gain insights into the architecture and algorithms
that underpin OpenCV's functionality. We begin by taking a critical look at inputs in order to decide
which kinds of light, cameras, lenses, and image formats are best suited to a given purpose. We
proceed to consider the finer aspects of computational photography as we build an automated
camera to assist nature photographers. You will gain a deep understanding of some of the most
widely applicable and reliable techniques in object detection, feature selection, tracking, and even
biometric recognition. We will also build Android projects in which we explore the complexities of
camera motion: first in panoramic image stitching and then in video stabilization. By the end of the
book, you will have a much richer understanding of imaging, motion, machine learning, and the
architecture of computer vision libraries and applications! Style and approach This book covers a
combination of theory and practice. We examine blueprints for specific projects and discuss the
principles behind these blueprints, in detail.

computer vision textbooks: Computer Vision Methods for Fast Image Classification and
Retrieval Rafat Scherer, 2019-01-29 The book presents selected methods for accelerating image
retrieval and classification in large collections of images using what are referred to as ‘hand-crafted
features.’ It introduces readers to novel rapid image description methods based on local and global
features, as well as several techniques for comparing images. Developing content-based image
comparison, retrieval and classification methods that simulate human visual perception is an
arduous and complex process. The book’s main focus is on the application of these methods in a
relational database context. The methods presented are suitable for both general-type and medical
images. Offering a valuable textbook for upper-level undergraduate or graduate-level courses on
computer science or engineering, as well as a guide for computer vision researchers, the book
focuses on techniques that work under real-world large-dataset conditions.

computer vision textbooks: Practical Machine Learning for Computer Vision Valliappa
Lakshmanan, Martin Gorner, Ryan Gillard, 2021-07-21 This practical book shows you how to employ
machine learning models to extract information from images. ML engineers and data scientists will
learn how to solve a variety of image problems including classification, object detection,
autoencoders, image generation, counting, and captioning with proven ML techniques. This book
provides a great introduction to end-to-end deep learning: dataset creation, data preprocessing,
model design, model training, evaluation, deployment, and interpretability. Google engineers
Valliappa Lakshmanan, Martin Gorner, and Ryan Gillard show you how to develop accurate and
explainable computer vision ML models and put them into large-scale production using robust ML
architecture in a flexible and maintainable way. You'll learn how to design, train, evaluate, and
predict with models written in TensorFlow or Keras. You'll learn how to: Design ML architecture for
computer vision tasks Select a model (such as ResNet, SqueezeNet, or EfficientNet) appropriate to
your task Create an end-to-end ML pipeline to train, evaluate, deploy, and explain your model
Preprocess images for data augmentation and to support learnability Incorporate explainability and
responsible Al best practices Deploy image models as web services or on edge devices Monitor and
manage ML models

computer vision textbooks: Computer Vision: Advanced Techniques and Applications Steve
Holden, 2019-06-05 Computer vision is the field of science that is concerned with the development
of computers to achieve high-level understanding using digital images or videos. It includes the
processes of acquiring, processing and understanding of digital images. It also involves the
extraction of data from the real world for the purpose of producing numerical or symbolic




information. Some of the areas of interest in computer vision include scene reconstruction, object
recognition, 3D pose interpretation, motion estimation, image restoration, etc. The applications of
computer vision are in the development of artificial intelligence, surveillance, medical imaging,
topographical modeling, navigation, among many others. This book brings forth some of the most
innovative concepts and elucidates the unexplored aspects of this discipline. From theories to
research to practical applications, studies related to all contemporary topics of relevance to this field
have also been included. This book attempts to assist those with a goal of delving into the field of
computer vision.

computer vision textbooks: Learn OpenCV 4 by Building Projects David Millan Escriva,
Vinicius G. Mendonga, Prateek Joshi, 2018-11-30 Explore OpenCV 4 to create visually appealing
cross-platform computer vision applications Key FeaturesUnderstand basic OpenCV 4 concepts and
algorithmsGrasp advanced OpenCV techniques such as 3D reconstruction, machine learning, and
artificial neural networksWork with Tesseract OCR, an open-source library to recognize text in
imagesBook Description OpenCV is one of the best open source libraries available, and can help you
focus on constructing complete projects on image processing, motion detection, and image
segmentation. Whether you’'re completely new to computer vision, or have a basic understanding of
its concepts, Learn OpenCV 4 by Building Projects - Second edition will be your guide to
understanding OpenCV concepts and algorithms through real-world examples and projects. You'll
begin with the installation of OpenCV and the basics of image processing. Then, you'll cover user
interfaces and get deeper into image processing. As you progress through the book, you'll learn
complex computer vision algorithms and explore machine learning and face detection. The book
then guides you in creating optical flow video analysis and background subtraction in complex
scenes. In the concluding chapters, you'll also learn about text segmentation and recognition and
understand the basics of the new and improved deep learning module. By the end of this book, you'll
be familiar with the basics of Open CV, such as matrix operations, filters, and histograms, and you'll
have mastered commonly used computer vision techniques to build OpenCV projects from scratch.
What you will learnInstall OpenCV 4 on your operating systemCreate CMake scripts to compile your
C++ applicationUnderstand basic image matrix formats and filtersExplore segmentation and feature
extraction techniquesRemove backgrounds from static scenes to identify moving objects for
surveillanceEmploy various techniques to track objects in a live videoWork with new OpenCV
functions for text detection and recognition with TesseractGet acquainted with important deep
learning tools for image classificationWho this book is for If you are a software developer with a
basic understanding of computer vision and image processing and want to develop interesting
computer vision applications with OpenCV, Learn OpenCV 4 by Building Projects for you. Prior
knowledge of C++ will help you understand the concepts covered in this book.
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