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Opencv Essentials
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
Page 1/17

Online Library Opencv Essentials
combination of theory and practice. We examine blueprints for specific projects and
discuss the principles behind these blueprints, in detail.
Weareverypleasedtopresenttheproceedingsofthe4thInternationalCognitive Vision
Workshop,held as part of the 6th InternationalConference on Computer Vision Systems
on Santorini,Greeceduring May12–15,2008.The aim of ICVW 2008 was to document
the progress of the relatively young ?eld of cognitive computer vision, bringing together
researchers working and interested in this ?eld and giving them a platform to discuss
the results of the di?erent European cognitive vision projects as well as international
projects in this area. Original research papers were solicited in all aspects of cognitive
vision, targeting the following areas in particular: – Memory: The coupling between
visual perception, tasks, knowledge and the
visualsystemrequiresmemory.Issuesthatareofspecialimportanceforin- grating memory
into vision systems include: how to manage representations with limited
resources;modelfor attention;integrationofinformationacross representations and time. –
Learning and Adaptation: A system whose goal is that of interacting with the real world
must be capable of learning from experience and adapting to unexpected changes.
Also, there is a need for integration of multiple - sual features to enable generation of
stable hypotheses, and for methods for combination of cues in the presence of
uncertainty. – Categorization: Research has in particular focused on recall of speci?c ject instances, events and actions. Whereas recently some progress has been
achieved in systems that allow limited recognition of object classes, events and scenes
across visual appearance, new methods are needed to enable abstractions and
e?ective categorization across variations in color, surface markings, geometry,
temporal scenes, context and tasks.
Build, create, and deploy your own computer vision applications with the power of
OpenCV About This Book This book provides hands-on examples that cover the major
features that are part of any important Computer Vision application It explores important
algorithms that allow you to recognize faces, identify objects, extract features from
images, help your system make meaningful predictions from visual data, and much
more All the code examples in the book are based on OpenCV 3.1 – the latest version
Who This Book Is For This is the perfect book for anyone who wants to dive into the
exciting world of image processing and computer vision. This book is aimed at
programmers with a working knowledge of C++. Prior knowledge of OpenCV or
Computer Vision/Machine Learning is not required. What You Will Learn Explore the
steps involved in building a typical computer vision/machine learning application
Understand the relevance of OpenCV at every stage of building an application Harness
the vast amount of information that lies hidden in images into the apps you build
Incorporate visual information in your apps to create more appealing software Get
acquainted with how large-scale and popular image editing apps such as Instagram
work behind the scenes by getting a glimpse of how the image filters in apps can be
recreated using simple operations in OpenCV Appreciate how difficult it is for a
computer program to perform tasks that are trivial for human beings Get to know how to
develop applications that perform face detection, gender detection from facial images,
and handwritten character (digit) recognition In Detail Computer vision and machine
learning concepts are frequently used in practical computer vision based projects. If
you're a novice, this book provides the steps to build and deploy an end-to-end
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application in the domain of computer vision using OpenCV/C++. At the outset, we
explain how to install OpenCV and demonstrate how to run some simple programs. You
will start with images (the building blocks of image processing applications), and see
how they are stored and processed by OpenCV. You'll get comfortable with OpenCVspecific jargon (Mat Point, Scalar, and more), and get to know how to traverse images
and perform basic pixel-wise operations. Building upon this, we introduce slightly more
advanced image processing concepts such as filtering, thresholding, and edge
detection. In the latter parts, the book touches upon more complex and ubiquitous
concepts such as face detection (using Haar cascade classifiers), interest point
detection algorithms, and feature descriptors. You will now begin to appreciate the true
power of the library in how it reduces mathematically non-trivial algorithms to a single
line of code! The concluding sections touch upon OpenCV's Machine Learning module.
You will witness not only how OpenCV helps you pre-process and extract features from
images that are relevant to the problems you are trying to solve, but also how to use
Machine Learning algorithms that work on these features to make intelligent predictions
from visual data! Style and approach This book takes a very hands-on approach to
developing an end-to-end application with OpenCV. To avoid being too theoretical, the
description of concepts are accompanied simultaneously by the development of
applications. Throughout the course of the book, the projects and practical, real-life
examples are explained and developed step by step in sync with the theory.
This book offers a systematic and comprehensive introduction to the visual
simultaneous localization and mapping (vSLAM) technology, which is a fundamental
and essential component for many applications in robotics, wearable devices, and
autonomous driving vehicles. The book starts from very basic mathematic background
knowledge such as 3D rigid body geometry, the pinhole camera projection model, and
nonlinear optimization techniques, before introducing readers to traditional computer
vision topics like feature matching, optical flow, and bundle adjustment. The book
employs a light writing style, instead of the rigorous yet dry approach that is common in
academic literature. In addition, it includes a wealth of executable source code with
increasing difficulty to help readers understand and use the practical techniques. The
book can be used as a textbook for senior undergraduate or graduate students, or as
reference material for researchers and engineers in related areas.
OpenCV is mainly used in Computer Vision and image processing and is considered to
be one of the best open source libraries that helps developers focus on constructing
complete projects on image processing, motion detection, and image segmentation.
This book will be your guide to understanding the basic OpenCV concepts and
algorithms.
Delve into practical computer vision and image processing projects and get up to speed
with advanced object detection techniques and machine learning algorithms Key
Features Discover best practices for engineering and maintaining OpenCV projects
Explore important deep learning tools for image classification Understand basic image
matrix formats and filters Book 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. This Learning Path is your
guide to understanding OpenCV concepts and algorithms through real-world examples
and activities. Through various projects, you'll also discover how to use complex
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computer vision and machine learning algorithms and face detection to extract the
maximum amount of information from images and videos. In later chapters, you'll learn
to enhance your videos and images with optical flow analysis and background
subtraction. Sections in the Learning Path will help you get to grips with text
segmentation and recognition, in addition to guiding you through the basics of the new
and improved deep learning modules. By the end of this Learning Path, you will have
mastered commonly used computer vision techniques to build OpenCV projects from
scratch. This Learning Path includes content from the following Packt books: Mastering
OpenCV 4 - Third Edition by Roy Shilkrot and David Millán Escrivá Learn OpenCV 4 By
Building Projects - Second Edition by David Millán Escrivá, Vinícius G. Mendonça, and
Prateek Joshi What you will learn Stay up-to-date with algorithmic design approaches
for complex computer vision tasks Work with OpenCV's most up-to-date API through
various projects Understand 3D scene reconstruction and Structure from Motion (SfM)
Study camera calibration and overlay augmented reality (AR) using the ArUco module
Create CMake scripts to compile your C++ application Explore segmentation and
feature extraction techniques Remove backgrounds from static scenes to identify
moving objects for surveillance Work with new OpenCV functions to detect and
recognize text with Tesseract Who 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, this Learning Path is for you.
Prior knowledge of C++ and familiarity with mathematical concepts will help you better
understand the concepts in this Learning Path.
Mastering OpenCV, now in its third edition, targets computer vision engineers taking
their first steps toward mastering OpenCV. Keeping the mathematical formulations to a
solid but bare minimum, the book delivers complete projects from ideation to running
code, targeting current hot topics in computer vision such as face recognition, landmark
...
This book is for enthusiasts who want to use the Raspberry Pi to build complex robotics
projects. With the aid of the step-by-step instructions in this book, you can construct
complex robotics projects that can move, talk, listen, see, swim, or fly. No previous
Raspberry Pi robotics experience is assumed, but even experts will find unexpected
and interesting information in this invaluable guide.

Practical OpenCV is a hands-on project book that shows you how to get the best
results from OpenCV, the open-source computer vision library. Computer vision
is key to technologies like object recognition, shape detection, and depth
estimation. OpenCV is an open-source library with over 2500 algorithms that you
can use to do all of these, as well as track moving objects, extract 3D models,
and overlay augmented reality. It's used by major companies like Google (in its
autonomous car), Intel, and Sony; and it is the backbone of the Robot Operating
System’s computer vision capability. In short, if you're working with computer
vision at all, you need to know OpenCV. With Practical OpenCV, you'll be able to:
Get OpenCV up and running on Windows or Linux. Use OpenCV to control the
camera board and run vision algorithms on Raspberry Pi. Understand what goes
on behind the scenes in computer vision applications like object detection, image
stitching, filtering, stereo vision, and more. Code complex computer vision
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projects for your class/hobby/robot/job, many of which can execute in real time
on off-the-shelf processors. Combine different modules that you develop to
create your own interactive computer vision app. What you’ll learn The ins and
outs of OpenCV programming on Windows and Linux Transforming and filtering
images Detecting corners, edges, lines, and circles in images and video
Detecting pre-trained objects in images and video Making panoramas by stitching
images together Getting depth information by using stereo cameras Basic
machine learning techniques BONUS: Learn how to run OpenCV on Raspberry
Pi Who this book is for This book is for programmers and makers with little or no
previous exposure to computer vision. Some proficiency with C++ is required.
Table of ContentsPart 1: Getting comfortable Chapter 1: Introduction to
Computer Vision and OpenCV Chapter 2: Setting up OpenCV on your computer
Chapter 3: CV Bling – OpenCV inbuilt demos Chapter 4: Basic operations on
images and GUI windows Part 2: Advanced computer vision problems and
coding them in OpenCV Chapter 5: Image filtering Chapter 6: Shapes in images
Chapter 7: Image segmentation and histograms Chapter 8: Basic machine
learning and keypoint-based object detection Chapter 9: Affine and Perspective
transformations and their applications to image panoramas Chapter 10: 3D
geometry and stereo vision Chapter 11: Embedded computer vision: Running
OpenCV programs on the Raspberry Pi
Enhance your understanding of Computer Vision and image processing by
developing real-world projects in OpenCV 3 About This Book Get to grips with
the basics of Computer Vision and image processing This is a step-by-step guide
to developing several real-world Computer Vision projects using OpenCV 3 This
book takes a special focus on working with Tesseract OCR, a free, open-source
library to recognize text in images Who 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 Open CV, this
is the book for you. Knowledge of C++ is required. What You Will Learn Install
OpenCV 3 on your operating system Create the required CMake scripts to
compile the C++ application and manage its dependencies Get to grips with the
Computer Vision workflows and understand the basic image matrix format and
filters Understand the segmentation and feature extraction techniques Remove
backgrounds from a static scene to identify moving objects for video surveillance
Track different objects in a live video using various techniques Use the new
OpenCV functions for text detection and recognition with Tesseract In Detail
Open CV is a cross-platform, free-for-use library that is primarily used for realtime Computer Vision and image processing. It is considered to be one of the
best open source libraries that helps developers focus on constructing complete
projects on image processing, motion detection, and image segmentation.
Whether you are completely new to the concept of Computer Vision or have a
basic understanding of it, this book will be your guide to understanding the basic
OpenCV concepts and algorithms through amazing real-world examples and
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projects. Starting from the installation of OpenCV on your system and
understanding the basics of image processing, we swiftly move on to creating
optical flow video analysis or text recognition in complex scenes, and will take
you through the commonly used Computer Vision techniques to build your own
Open CV projects from scratch. By the end of this book, you will be familiar with
the basics of Open CV such as matrix operations, filters, and histograms, as well
as more advanced concepts such as segmentation, machine learning, complex
video analysis, and text recognition. Style and approach This book is a practical
guide with lots of tips, and is closely focused on developing Computer vision
applications with OpenCV. Beginning with the fundamentals, the complexity
increases with each chapter. Sample applications are developed throughout the
book that you can execute and use in your own projects.
Recipe-based approach to tackle the most common problems in Computer Vision
by leveraging the functionality of OpenCV using Python APIs Key Features
?Build computer vision applications with OpenCV functionality via Python API
?Get to grips with image processing, multiple view geometry, and machine
learning ?Learn to use deep learning models for image classification, object
detection, and face recognition Book Description OpenCV 3 is a native crossplatform library for computer vision, machine learning, and image processing.
OpenCV's convenient high-level APIs hide very powerful internals designed for
computational efficiency that can take advantage of multicore and GPU
processing. This book will help you tackle increasingly challenging computer
vision problems by providing a number of recipes that you can use to improve
your applications. In this book, you will learn how to process an image by
manipulating pixels and analyze an image using histograms. Then, we'll show
you how to apply image filters to enhance image content and exploit the image
geometry in order to relay different views of a pictured scene. We’ll explore
techniques to achieve camera calibration and perform a multiple-view analysis.
Later, you’ll work on reconstructing a 3D scene from images, converting lowlevel pixel information to high-level concepts for applications such as object
detection and recognition. You’ll also discover how to process video from files or
cameras and how to detect and track moving objects. Finally, you'll get
acquainted with recent approaches in deep learning and neural networks. By the
end of the book, you’ll be able to apply your skills in OpenCV to create computer
vision applications in various domains. What you will learn ?Get familiar with lowlevel image processing methods ?See the common linear algebra tools needed in
computer vision ?Work with different camera models and epipolar geometry
?Find out how to detect interesting points in images and compare them ?Binarize
images and mask out regions of interest ?Detect objects and track them in videos
Who this book is for This book is for developers who have a basic knowledge of
Python. If you are aware of the basics of OpenCV and are ready to build
computer vision systems that are smarter, faster, more complex, and more
practical than the competition, then this book is for you.
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Perform a wide variety of computer vision tasks such as image processing and
manipulation, feature and object detection, and image restoration to build real-life
computer vision applications Key Features Explore the potential of computer
vision with Raspberry Pi and Python programming Perform computer vision tasks
such as image processing and manipulation using OpenCV and Raspberry Pi
Discover easy-to-follow examples and screenshots to implement popular
computer vision techniques and applications Book Description Raspberry Pi is
one of the popular single-board computers of our generation. All the major image
processing and computer vision algorithms and operations can be implemented
easily with OpenCV on Raspberry Pi. This updated second edition is packed with
cutting-edge examples and new topics, and covers the latest versions of key
technologies such as Python 3, Raspberry Pi, and OpenCV. This book will equip
you with the skills required to successfully design and implement your own
OpenCV, Raspberry Pi, and Python-based computer vision projects. At the start,
you'll learn the basics of Python 3, and the fundamentals of single-board
computers and NumPy. Next, you'll discover how to install OpenCV 4 for Python
3 on Raspberry Pi, before covering major techniques and algorithms in image
processing, manipulation, and computer vision. By working through the steps in
each chapter, you'll understand essential OpenCV features. Later sections will
take you through creating graphical user interface (GUI) apps with GPIO and
OpenCV. You'll also learn to use the new computer vision library, Mahotas, to
perform various image processing operations. Finally, you'll explore the Jupyter
Notebook and how to set up a Windows computer and Ubuntu for computer
vision. By the end of this book, you'll be able to confidently build and deploy
computer vision apps. What you will learn Set up a Raspberry Pi for computer
vision applications Perform basic image processing with libraries such as
NumPy, Matplotlib, and OpenCV Demonstrate arithmetical, logical, and other
operations on images Work with a USB webcam and the Raspberry Pi Camera
Module Implement low-pass and high-pass filters and understand their
applications in image processing Cover advanced techniques such as histogram
equalization and morphological transformations Create GUI apps with Python 3
and OpenCV Perform machine learning with K-means clustering and image
quantization Who this book is for This book is...
This two-volume set constitutes the post-conference proceedings of the 4th EAI
International Conference on Advanced Hybrid Information Processing, ADHIP
2020, held in Binzhou, China, in September 2020. Due to COVID-19 the
conference was held virtually. The 89 papers presented were selected from 190
submissions and focus on theory and application of hybrid information processing
technology for smarter and more effective research and application. The theme
of ADHIP 2020 was “Industrial applications of aspects with big data”. The papers
are named in topical sections as follows: Industrial application of multi-modal
information processing; Industrialized big data processing; Industrial automation
and intelligent control; Visual information processing.
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Recipes to help you build computer vision applications that make the most of the
popular C++ library OpenCV 3 About This Book Written to the latest, goldstandard specification of OpenCV 3 Master OpenCV, the open source library of
the computer vision community Master fundamental concepts in computer vision
and image processing Learn about the important classes and functions of
OpenCV with complete working examples applied to real images Who This Book
Is For OpenCV 3 Computer Vision Application Programming Cookbook Third
Edition is appropriate for novice C++ programmers who want to learn how to use
the OpenCV library to build computer vision applications. It is also suitable for
professional software developers who wish to be introduced to the concepts of
computer vision programming. It can also be used as a companion book for
university-level computer vision courses. It constitutes an excellent reference for
graduate students and researchers in image processing and computer vision.
What You Will Learn Install and create a program using the OpenCV library
Process an image by manipulating its pixels Analyze an image using histograms
Segment images into homogenous regions and extract meaningful objects Apply
image filters to enhance image content Exploit the image geometry in order to
relay different views of a pictured scene Calibrate the camera from different
image observations Detect people and objects in images using machine learning
techniques Reconstruct a 3D scene from images In Detail Making your
applications see has never been easier with OpenCV. With it, you can teach your
robot how to follow your cat, write a program to correctly identify the members of
One Direction, or even help you find the right colors for your redecoration.
OpenCV 3 Computer Vision Application Programming Cookbook Third Edition
provides a complete introduction to the OpenCV library and explains how to build
your first computer vision program. You will be presented with a variety of
computer vision algorithms and exposed to important concepts in image and
video analysis that will enable you to build your own computer vision applications.
This book helps you to get started with the library, and shows you how to install
and deploy the OpenCV library to write effective computer vision applications
following good programming practices. You will learn how to read and write
images and manipulate their pixels. Different techniques for image enhancement
and shape analysis will be presented. You will learn how to detect specific image
features such as lines, circles or corners. You will be introduced to the concepts
of mathematical morphology and image filtering. The most recent methods for
image matching and object recognition are described, and you'll discover how to
process video from files or cameras, as well as how to detect and track moving
objects. Techniques to achieve camera calibration and perform multiple-view
analysis will also be explained. Finally, you'll also get acquainted with recent
approaches in machine learning and object classification. Style and approach
This book will arm you with the basics you need to start writing world-aware
applications right from a pixel level all the way through to processing video
sequences.
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This book is intended for C++ developers who want to learn how to implement
the main techniques of OpenCV and get started with it quickly. Working
experience with computer vision / image processing is expected.
Learn how to use a Raspberry Pi in conjunction with an Arduino to build a basic
robot with advanced capabilities. Getting started in robotics does not have to be
difficult. This book is an insightful and rewarding introduction to robotics and a
catalyst for further directed study. You'll be led step by step through the process
of building a robot that uses the power of a Linux based computer paired with the
simplicity of Arduino. You’ll learn why the Raspberry Pi is a great choice for a
robotics platform; its strengths as well as its shortcomings; how to overcome
these limitations by implementing an Arduino; and the basics of the Python
programming language as well as some of the more powerful features. With the
Raspberry Pi you can give your project the power of a Linux computer, while
Arduino makes interacting with sensors and motors very easy. These two boards
are complimentary in their functions; where one falters the other performs
admirably. The book also includes references to other great works to help further
your growth in the exciting, and now accessible, field of smart robotics. As a
bonus, the final chapter of the book demonstrates the real power of the
Raspberry Pi by implementing a basic vision system. Using OpenCV and a
standard USB web cam, you will build a robot that can chase a ball. What You'll
Learn Install Raspbian, the operating system that drives the Raspberry Pi Drive
motors through an I2C motor controller Read data through sensors attached to
an Arduino Who This Book Is For Hobbyists and students looking for a rapid start
in robotics. It assumes no technical background. Readers are guided to pursue
the areas that interest them in more detail as they learn.
Get started in the rapidly expanding field of computer vision with this practical guide. Written by
Adrian Kaehler and Gary Bradski, creator of the open source OpenCV library, this book
provides a thorough introduction for developers, academics, roboticists, and hobbyists. You’ll
learn what it takes to build applications that enable computers to "see" and make decisions
based on that data. With over 500 functions that span many areas in vision, OpenCV is used
for commercial applications such as security, medical imaging, pattern and face recognition,
robotics, and factory product inspection. This book gives you a firm grounding in computer
vision and OpenCV for building simple or sophisticated vision applications. Hands-on exercises
in each chapter help you apply what you’ve learned. This volume covers the entire library, in
its modern C++ implementation, including machine learning tools for computer vision. Learn
OpenCV data types, array types, and array operations Capture and store still and video
images with HighGUI Transform images to stretch, shrink, warp, remap, and repair Explore
pattern recognition, including face detection Track objects and motion through the visual field
Reconstruct 3D images from stereo vision Discover basic and advanced machine learning
techniques in OpenCV
The Raspberry Pi B2 is an inexpensive embedded processor that provides a high-performance
Linux development environment. This book is a fast-paced guide that will show you how to use
Raspberry Pi technology to build a biped robot that can interact with its environment. We start
off by explaining the basics of getting your Raspberry Pi up and running, ready to be mounted
on your biped platform. After this, you will be introduced to the art of constructing a mechanism
for the biped platform. You will then learn to develop a vision system for your robot, as well as
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a means by which you can control and monitor it. At the end of this book, you will have learned
enough to build a complex biped robot that can walk, turn, find its way, and "see" its
environment.
This Robotics Process Automation book describes the RPA platform for the future of business
process automation. More precisely this RPA book has tried to innumerate the followings: 1.
RPA that brings speed to your digital transformation. 2. RPA helps to get rid of resource
burden and it's consequences. 3. This emphasizes Business process automation must be in
the hands forntline. 4. Only Automation Anywhere Enterprise combines consumer-like usability
with enterprise-class reliability, and security for RPA that empowers the workforce to automate
on their own, in real time. 5. What does RPA mean for business? Optimize labour investment
Increase capacity on demand Increase speed and productivity Maximize availability Improve
business process compliance Improve controls Improve auditability Enhance security deliver
business intelligence Enable digital transformation Improve employee morale 6. Putting RPA to
work and deploy your digital workforce in your businesses like insurance, finance,
manufacturing and health care and also other. Deploy, manage and audit your Digital
Workforce through a highly-intuitive RPA central command center, on-premise or in the cloud.
This RPA book also enable you to learn more about AI and machine language also factory
automation, safeguard your data, analyze ald predict business performance, streamline your
blended anywhere, big data ready for analytics. This book is made for BS/B,TECH and
MS/M.TECH/MCA/MBA student who will have in-depth knowledge about RPA and its
associated technologies falls in the same platform.
Practical Computer Vision Projects About This Book Updated for OpenCV 3, this book covers
new features that will help you unlock the full potential of OpenCV 3 Written by a team of 7
experts, each chapter explores a new aspect of OpenCV to help you make amazing computervision aware applications Project-based approach with each chapter being a complete tutorial,
showing you how to apply OpenCV to solve complete problems Who This Book Is For This
book is for those who have a basic knowledge of OpenCV and are competent C++
programmers. You need to have an understanding of some of the more
theoretical/mathematical concepts, as we move quite quickly throughout the book. What You
Will Learn Execute basic image processing operations and cartoonify an image Build an
OpenCV project natively with Raspberry Pi and cross-compile it for Raspberry Pi.text Extend
the natural feature tracking algorithm to support the tracking of multiple image targets on a
video Use OpenCV 3's new 3D visualization framework to illustrate the 3D scene geometry
Create an application for Automatic Number Plate Recognition (ANPR) using a support vector
machine and Artificial Neural Networks Train and predict pattern-recognition algorithms to
decide whether an image is a number plate Use POSIT for the six degrees of freedom head
pose Train a face recognition database using deep learning and recognize faces from that
database In Detail As we become more capable of handling data in every kind, we are
becoming more reliant on visual input and what we can do with those self-driving cars, face
recognition, and even augmented reality applications and games. This is all powered by
Computer Vision. This book will put you straight to work in creating powerful and unique
computer vision applications. Each chapter is structured around a central project and deep
dives into an important aspect of OpenCV such as facial recognition, image target tracking,
making augmented reality applications, the 3D visualization framework, and machine learning.
You'll learn how to make AI that can remember and use neural networks to help your
applications learn. By the end of the book, you will have created various working prototypes
with the projects in the book and will be well versed with the new features of OpenCV3. Style
and approach This book takes a project-based approach and helps you learn about the new
features by putting them to work by implementing them in your own projects.
This book offers a comprehensive study of computer recognition systems – one of the most
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promising directions in artificial intelligence. It presents a collection of 52 carefully selected
articles contributed by experts in the field of pattern recognition, discussing both
methodological aspects and applications of current research. It includes the following sections:
· Features, learning, and classifiers · Biometrics · Data stream classification and big data
analytics · Image processing and computer vision · Medical applications · Applications It is a
valuable reference tool for scientists dealing with the problems of designing computer pattern
recognition systems, including researchers and students of computer science, artificial
intelligence and robotics.
Unleash the power of computer vision with Python using OpenCV About This Book Create
impressive applications with OpenCV and Python Familiarize yourself with advanced machine
learning concepts Harness the power of computer vision with this easy-to-follow guide Who
This Book Is For Intended for novices to the world of OpenCV and computer vision, as well as
OpenCV veterans that want to learn about what's new in OpenCV 3, this book is useful as a
reference for experts and a training manual for beginners, or for anybody who wants to
familiarize themselves with the concepts of object classification and detection in simple and
understandable terms. Basic knowledge about Python and programming concepts is required,
although the book has an easy learning curve both from a theoretical and coding point of view.
What You Will Learn Install and familiarize yourself with OpenCV 3's Python API Grasp the
basics of image processing and video analysis Identify and recognize objects in images and
videos Detect and recognize faces using OpenCV Train and use your own object classifiers
Learn about machine learning concepts in a computer vision context Work with artificial neural
networks using OpenCV Develop your own computer vision real-life application In Detail
OpenCV 3 is a state-of-the-art computer vision library that allows a great variety of image and
video processing operations. Some of the more spectacular and futuristic features such as
face recognition or object tracking are easily achievable with OpenCV 3. Learning the basic
concepts behind computer vision algorithms, models, and OpenCV's API will enable the
development of all sorts of real-world applications, including security and surveillance. Starting
with basic image processing operations, the book will take you through to advanced computer
vision concepts. Computer vision is a rapidly evolving science whose applications in the real
world are exploding, so this book will appeal to computer vision novices as well as experts of
the subject wanting to learn the brand new OpenCV 3.0.0. You will build a theoretical
foundation of image processing and video analysis, and progress to the concepts of
classification through machine learning, acquiring the technical know-how that will allow you to
create and use object detectors and classifiers, and even track objects in movies or video
camera feeds. Finally, the journey will end in the world of artificial neural networks, along with
the development of a hand-written digits recognition application. Style and approach This book
is a comprehensive guide to the brand new OpenCV 3 with Python to develop real-life
computer vision applications.
Design and develop advanced computer vision projects using OpenCV with Python About This
Book Program advanced computer vision applications in Python using different features of the
OpenCV library Practical end-to-end project covering an important computer vision problem All
projects in the book include a step-by-step guide to create computer vision applications Who
This Book Is For This book is for intermediate users of OpenCV who aim to master their skills
by developing advanced practical applications. Readers are expected to be familiar with
OpenCV's concepts and Python libraries. Basic knowledge of Python programming is expected
and assumed. What You Will Learn Generate real-time visual effects using different filters and
image manipulation techniques such as dodging and burning Recognize hand gestures in real
time and perform hand-shape analysis based on the output of a Microsoft Kinect sensor Learn
feature extraction and feature matching for tracking arbitrary objects of interest Reconstruct a
3D real-world scene from 2D camera motion and common camera reprojection techniques
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Track visually salient objects by searching for and focusing on important regions of an image
Detect faces using a cascade classifier and recognize emotional expressions in human faces
using multi-layer peceptrons (MLPs) Recognize street signs using a multi-class adaptation of
support vector machines (SVMs) Strengthen your OpenCV2 skills and learn how to use new
OpenCV3 features In Detail OpenCV is a native cross platform C++ Library for computer
vision, machine learning, and image processing. It is increasingly being adopted in Python for
development. OpenCV has C++/C, Python, and Java interfaces with support for Windows,
Linux, Mac, iOS, and Android. Developers using OpenCV build applications to process visual
data; this can include live streaming data from a device like a camera, such as photographs or
videos. OpenCV offers extensive libraries with over 500 functions This book demonstrates how
to develop a series of intermediate to advanced projects using OpenCV and Python, rather
than teaching the core concepts of OpenCV in theoretical lessons. Instead, the working
projects developed in this book teach the reader how to apply their theoretical knowledge to
topics such as image manipulation, augmented reality, object tracking, 3D scene
reconstruction, statistical learning, and object categorization. By the end of this book, readers
will be OpenCV experts whose newly gained experience allows them to develop their own
advanced computer vision applications. Style and approach This book covers independent
hands-on projects that teach important computer vision concepts like image processing and
machine learning for OpenCV with multiple examples.
Get to grips with traditional computer vision algorithms and deep learning approaches, and
build real-world applications with OpenCV and other machine learning frameworks Key
Features Understand how to capture high-quality image data, detect and track objects, and
process the actions of animals or humans Implement your learning in different areas of
computer vision Explore advanced concepts in OpenCV such as machine learning, artificial
neural network, and augmented reality Book Description OpenCV is a native cross-platform
C++ library for computer vision, machine learning, and image processing. It is increasingly
being adopted in Python for development. This book will get you hands-on with a wide range of
intermediate to advanced projects using the latest version of the framework and language,
OpenCV 4 and Python 3.8, instead of only covering the core concepts of OpenCV in
theoretical lessons. This updated second edition will guide you through working on
independent hands-on projects that focus on essential OpenCV concepts such as image
processing, object detection, image manipulation, object tracking, and 3D scene
reconstruction, in addition to statistical learning and neural networks. You’ll begin with
concepts such as image filters, Kinect depth sensor, and feature matching. As you advance,
you’ll not only get hands-on with reconstructing and visualizing a scene in 3D but also learn to
track visually salient objects. The book will help you further build on your skills by
demonstrating how to recognize traffic signs and emotions on faces. Later, you’ll understand
how to align images, and detect and track objects using neural networks. By the end of this
OpenCV Python book, you’ll have gained hands-on experience and become proficient at
developing advanced computer vision apps according to specific business needs. What you
will learn Generate real-time visual effects using filters and image manipulation techniques
such as dodging and burning Recognize hand gestures in real-time and perform hand-shape
analysis based on the output of a Microsoft Kinect sensor Learn feature extraction and feature
matching to track arbitrary objects of interest Reconstruct a 3D real-world scene using 2D
camera motion and camera reprojection techniques Detect faces using a cascade classifier
and identify emotions in human faces using multilayer perceptrons Classify, localize, and
detect objects with deep neural networks Who this book is for This book is for intermediatelevel OpenCV users who are looking to enhance their skills by developing advanced
applications. Familiarity with OpenCV concepts and Python libraries, and basic knowledge of
the Python programming language are assumed.
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OpenCV 4 for Secret Agents is an updated edition of the book that introduced thousands of
developers to cat face detection, real-time Eulerian video magnification, and other scintillating
topics in computer vision. Now, Python 3 and Android Studio are supported. With an applied
approach and a love of storytelling, the author presents projects ...
Blend the power of Qt with OpenCV to build cross-platform computer vision applications Key
Features ? Start creating robust applications with the power of OpenCV and Qt combined ?
Learn from scratch how to develop cross-platform computer vision applications ? Accentuate
your OpenCV applications by developing them with Qt Book Description Developers have
been using OpenCV library to develop computer vision applications for a long time. However,
they now need a more effective tool to get the job done and in a much better and modern way.
Qt is one of the major frameworks available for this task at the moment. This book will teach
you to develop applications with the combination of OpenCV 3 and Qt5, and how to create
cross-platform computer vision applications. We’ll begin by introducing Qt, its IDE, and its
SDK. Next you’ll learn how to use the OpenCV API to integrate both tools, and see how to
configure Qt to use OpenCV. You’ll go on to build a full-fledged computer vision application
throughout the book. Later, you’ll create a stunning UI application using the Qt widgets
technology, where you’ll display the images after they are processed in an efficient way. At the
end of the book, you’ll learn how to convert OpenCV Mat to Qt QImage. You’ll also see how
to efficiently process images to filter them, transform them, detect or track objects as well as
analyze video. You’ll become better at developing OpenCV applications. What you will learn ?
Get an introduction to Qt IDE and SDK ? Be introduced to OpenCV and see how to
communicate between OpenCV and Qt ? Understand how to create UI using Qt Widgets ?
Learn to develop cross-platform applications using OpenCV 3 and Qt 5 ? Explore the
multithreaded application development features of Qt5 ? Improve OpenCV 3 application
development using Qt5 ? Build, test, and deploy Qt and OpenCV apps, either dynamically or
statically ? See Computer Vision technologies such as filtering and transformation of images,
detecting and matching objects, template matching, object tracking, video and motion analysis,
and much more ? Be introduced to QML and Qt Quick for iOS and Android application
development Who this book is for This book is for readers interested in building computer
vision applications. Intermediate knowledge of C++ programming is expected. Even though no
knowledge of Qt5 and OpenCV 3 is assumed, if you’re familiar with these frameworks, you’ll
benefit.
OpenCV EssentialsPackt Publishing Ltd
Explore the powers of Raspberry Pi and build your very own projects right out of the box About
This Book From robotics to gaming, this Learning Path will unlock your creativity! Build your
own impressive IoT projects to transform your home Featuring some of Packt's very best
Raspberry Pi content, this Learning Path doesn't just get you to your destination – it opens up
a whole horizon of possibilities! Who This Book Is For Want new ideas for your next Raspberry
Pi project? Got one lying around gathering dust? This Learning Path gets you straight into the
creative dirty work of programming and playing with your pi. Whether your new to Raspberry
Pi, or an experienced maker, we think this Learning Path will inspire you and get your creative
juices flowing! What You Will Learn Discover an aweome range of Raspberry Pi projects
Bridge the gap between software and hardware through your Pi and find out how to make an
operating system interact with cameras and other hardware Find out how to use your
Raspberry Pi for gaming Secure your home with this tiny computer! Make science fiction a
reality – build a walking robot In Detail Looking for inspiration for your next Raspberry Pi
project? Not sure where to begin? This Learning Path is the perfect place to begin, providing
you with an accessible yet comprehensive journey through Raspberry Pi. Following three
modules, you'll soon be confident and prepared to get creative with your microcomputer.
Raspberry Pi by Example is the first module in this Learning Path – and it does exactly what it
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says. It doesn't just teach, it shows you how to go and build some awesome Raspberry Pi
projects immediately. Build and play your own games with the Pi, build a complete Internet of
Things home automation system that controls your house through Twitter... let your
imagination run wild! In the next module we'll look in more depth at building a home security
system. You'll be using some of the skills you devoped through the first module, but apply them
to something more intricate and impressive. Using a Linux based operating system as the
foundations, you'll gradually build up an entire security infrastructure adding cameras, remote
controls, and even intrusion alerts! In the final module, we'll take you into the world of
Raspberry Pi robotics. By the end of it, you'll have built a biped robot that can interact with its
environment! This Learning Path combines some of the best that Packt has to offer in one
complete, curated package. It includes content from the following Packt products: Raspberry Pi
By Example by Ashwin Pajankar and Arush Kakkar Building a Home Security System with
Raspberry Pi by Matthew Pole Raspberry Pi Robotics Essentials by Richard Grimmett Style
and approach It's not every day you build a home automation system. It's not every day you
build a walking robot. But with this Learning Path you'll do just that. So get started and let this
tiny computer expand your imagination.
Vehicular traffic congestion and accidents remain universal issues in today’s world. Due to the
continued growth in the use of vehicles, optimizing traffic management operations is an
immense challenge. To reduce the number of traffic accidents, improve the performance of
transportation systems, enhance road safety, and protect the environment, vehicular ad-hoc
networks have been introduced. Current developments in wireless communication, computing
paradigms, big data, and cloud computing enable the enhancement of these networks,
equipped with wireless communication capabilities and high-performance processing tools.
Cloud-Based Big Data Analytics in Vehicular Ad-Hoc Networks is a pivotal reference source
that provides vital research on cloud and data analytic applications in intelligent transportation
systems. While highlighting topics such as location routing, accident detection, and data
warehousing, this publication addresses future challenges in vehicular ad-hoc networks and
presents viable solutions. This book is ideally designed for researchers, computer scientists,
engineers, automobile industry professionals, IT practitioners, academicians, and students
seeking current research on cloud computing models in vehicular networks.
Each chapter in the book is an individual project and each project is constructed with step-bystep instructions, clearly explained code, and includes the necessary screenshots. You should
have basic OpenCV and C/C++ programming experience before reading this book, as it is
aimed at Computer Science graduates, researchers, and computer vision experts widening
their expertise.
The two volume set LNCS 10424 and 10425 constitutes the refereed proceedings of the 17th
International Conference on Computer Analysis of Images and Patterns, CAIP 2017, held in
Ystad, Sweden, in August 2017. The 72 papers presented were carefully reviewed and
selected from 144 submissions The papers are organized in the following topical sections:
Vision for Robotics; Motion and Tracking; Segmentation; Image/Video Indexing and Retrieval;
Shape Representation and Analysis; Biomedical Image Analysis; Biometrics; Machine
Learning; Image Restoration; and Poster Sessions.
Learn the art of building enticing projects by unleashing the potential of Raspberry Pi 3 using
Java About This Book Explore the small yet powerful mini computer in order to run java
applications Leverage Java libraries to build exciting projects on home automation, IoT, and
Robotics by leveraging Java libraries Get acquainted with connecting electronic sensors to
your Raspberry Pi 3 using Java APIs. Who This Book Is For The book is aimed at Java
programmers who are eager to get their hands-on Raspberry Pi and build interesting projects
using java. They have a very basic knowledge of Raspberry Pi. What You Will Learn Use
presence detection using the integrated bluetooth chip Automatic light switch using presence
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detection Use a centralized IoT service to publish data using RPC Control a robot by driving
motors using PWM Create a small web service capable of performing actions on the
Raspberry Pi and supply readings Image capture using Java together with the OpenCV
framework In Detail Raspberry Pi is a small, low cost and yet very powerful development
platform. It is used to interact with attached electronics by the use of it's GPIO pins for multiple
use cases, mainly Home Automation and Robotics. Our book is a project-based guide that will
show you how to utilize the Raspberry Pi's GPIO with Java and how you can leverage this
utilization with your knowledge of Java. You will start with installing and setting up the
necessary hardware to create a seamless development platform. You will then straightaway
start by building a project that will utilize light for presence detection. Next, you will program the
application, capable of handling real time data using MQTT and utilize RPC to publish data to
adafruit.io. Further, you will build a wireless robot on top of the zuma chassis with the
Raspberry Pi as the main controller. Lastly, you will end the book with advanced projects that
will help you to create a multi-purpose IoT controller along with building a security camera that
will perform image capture and recognize faces with the help of notifications. By the end of the
book, you will be able to build your own real world usable projects not limited to Home
Automation, IoT and/or Robotics utilizing logic, user and web interfaces. Style and approach
The book will contain projects that ensure a java programmer gets started with building
interesting projects using the small yet powerful Raspberry Pi 3. We will start with brushing up
your Raspberry Pi skills followed by building 5-6 projects
"This library is useful for practitioners, and is an excellent tool for those entering the field: it is a
set of computer vision algorithms that work as advertised."-William T. Freeman, Computer
Science and Artificial Intelligence Laboratory, Massachusetts Institute of Technology Learning
OpenCV puts you in the middle of the rapidly expanding field of computer vision. Written by the
creators of the free open source OpenCV library, this book introduces you to computer vision
and demonstrates how you can quickly build applications that enable computers to "see" and
make decisions based on that data. Computer vision is everywhere-in security systems,
manufacturing inspection systems, medical image analysis, Unmanned Aerial Vehicles, and
more. It stitches Google maps and Google Earth together, checks the pixels on LCD screens,
and makes sure the stitches in your shirt are sewn properly. OpenCV provides an easy-to-use
computer vision framework and a comprehensive library with more than 500 functions that can
run vision code in real time. Learning OpenCV will teach any developer or hobbyist to use the
framework quickly with the help of hands-on exercises in each chapter. This book includes: A
thorough introduction to OpenCV Getting input from cameras Transforming images
Segmenting images and shape matching Pattern recognition, including face detection Tracking
and motion in 2 and 3 dimensions 3D reconstruction from stereo vision Machine learning
algorithms Getting machines to see is a challenging but entertaining goal. Whether you want to
build simple or sophisticated vision applications, Learning OpenCV is the book you need to get
started.
This book will give you insights into the technologies that drive the autonomous car revolution.
To get started, all you need is basic knowledge of computer vision and Python.
Build real-world computer vision applications and develop cool demos using OpenCV for
Python About This Book Learn how to apply complex visual effects to images using geometric
transformations and image filters Extract features from an image and use them to develop
advanced applications Build algorithms to help you understand the image content and perform
visual searches Who This Book Is For This book is intended for Python developers who are
new to OpenCV and want to develop computer vision applications with OpenCV-Python. This
book is also useful for generic software developers who want to deploy computer vision
applications on the cloud. It would be helpful to have some familiarity with basic mathematical
concepts such as vectors, matrices, and so on. What You Will Learn Apply geometric
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transformations to images, perform image filtering, and convert an image into a cartoon-like
image Detect and track various body parts such as the face, nose, eyes, ears, and mouth
Stitch multiple images of a scene together to create a panoramic image Make an object
disappear from an image Identify different shapes, segment an image, and track an object in a
live video Recognize an object in an image and build a visual search engine Reconstruct a 3D
map from images Build an augmented reality application In Detail Computer vision is found
everywhere in modern technology. OpenCV for Python enables us to run computer vision
algorithms in real time. With the advent of powerful machines, we are getting more processing
power to work with. Using this technology, we can seamlessly integrate our computer vision
applications into the cloud. Web developers can develop complex applications without having
to reinvent the wheel. This book will walk you through all the building blocks needed to build
amazing computer vision applications with ease. We start off with applying geometric
transformations to images. We then discuss affine and projective transformations and see how
we can use them to apply cool geometric effects to photos. We will then cover techniques used
for object recognition, 3D reconstruction, stereo imaging, and other computer vision
applications. This book will also provide clear examples written in Python to build OpenCV
applications. The book starts off with simple beginner's level tasks such as basic processing
and handling images, image mapping, and detecting images. It also covers popular OpenCV
libraries with the help of examples. The book is a practical tutorial that covers various
examples at different levels, teaching you about the different functions of OpenCV and their
actual implementation. Style and approach This is a conversational-style book filled with handson examples that are really easy to understand. Each topic is explained very clearly and is
followed by a programmatic implementation so that the concept is solidified. Each topic
contributes to something bigger in the following chapters, which helps you understand how to
piece things together to build something big and complex.
If you want a basic understanding of computer vision’s underlying theory and algorithms, this
hands-on introduction is the ideal place to start. You’ll learn techniques for object recognition,
3D reconstruction, stereo imaging, augmented reality, and other computer vision applications
as you follow clear examples written in Python. Programming Computer Vision with Python
explains computer vision in broad terms that won’t bog you down in theory. You get complete
code samples with explanations on how to reproduce and build upon each example, along with
exercises to help you apply what you’ve learned. This book is ideal for students, researchers,
and enthusiasts with basic programming and standard mathematical skills. Learn techniques
used in robot navigation, medical image analysis, and other computer vision applications Work
with image mappings and transforms, such as texture warping and panorama creation
Compute 3D reconstructions from several images of the same scene Organize images based
on similarity or content, using clustering methods Build efficient image retrieval techniques to
search for images based on visual content Use algorithms to classify image content and
recognize objects Access the popular OpenCV library through a Python interface
An accessible undergraduate introduction to the concepts and methods in pattern recognition,
machine learning and deep learning.
Explains the theory behind basic computer vision and providesa bridge from the theory to
practical implementation using theindustry standard OpenCV libraries Computer Vision is a
rapidly expanding area and it is becomingprogressively easier for developers to make use of
this field dueto the ready availability of high quality libraries (such as OpenCV2). This text is
intended to facilitate the practical use ofcomputer vision with the goal being to bridge the gap
between thetheory and the practical implementation of computer vision. Thebook will explain
how to use the relevant OpenCV library routinesand will be accompanied by a full working
program including thecode snippets from the text. This textbook is a heavilyillustrated, practical
introduction to an exciting field, theapplications of which are becoming almost ubiquitous. We
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arenow surrounded by cameras, for example cameras on computers &tablets/ cameras built
into our mobile phones/ camerasin games consoles; cameras imaging difficult modalities (such
asultrasound, X-ray, MRI) in hospitals, and surveillance cameras.This book is concerned with
helping the next generation of computerdevelopers to make use of all these images in order to
developsystems which are more intuitive and interact with us in moreintelligent ways. Explains
the theory behind basic computer vision and provides abridge from the theory to practical
implementation using theindustry standard OpenCV libraries Offers an introduction to
computer vision, with enough theoryto make clear how the various algorithms work but with an
emphasison practical programming issues Provides enough material for a one semester
course in computervision at senior undergraduate and Masters levels Includes the basics of
cameras and images and image processingto remove noise, before moving on to topics such
as imagehistogramming; binary imaging; video processing to detect and modelmoving objects;
geometric operations & camera models; edgedetection; features detection; recognition in
images Contains a large number of vision application problems toprovide students with the
opportunity to solve real problems.Images or videos for these problems are provided in the
resourcesassociated with this book which include an enhanced eBook
This book gathers the proceedings of the Multidisciplinary International Conference of
Research Applied to Defense and Security (MICRADS), held at the Eloy Alfaro Military
Academy (ESMIL) in Quito, Ecuador, on May 13–15,2020. It covers a broad range of topics in
systems, communication, and defense; strategy and political–administrative vision in defense;
and engineering and technologies applied to defense. Given its scope, it offers a valuable
resource for practitioners, researchers, and students alike.
This comprehensive and state-of-the art approach to video processing gives engineers and
students a comprehensive introduction and includes full coverage of key applications: wireless
video, video networks, video indexing and retrieval and use of video in speech processing.
Containing all the essential methods in video processing alongside the latest standards, it is a
complete resource for the professional engineer, researcher and graduate student. Numerous
conceptual and numerical examples All the latest standards are thoroughly covered: MPEG-1,
MPEG-2, MPEG-4, H.264 and AVC Coverage of the latest techniques in video security "Like
its sister volume "The Essential Guide to Image Processing," Professor Bovik’s Essential
Guide to Video Processing provides a timely and comprehensive survey, with contributions
from leading researchers in the area. Highly recommended for everyone with an interest in this
fascinating and fast-moving field." —Prof. Bernd Girod, Stanford University, USA * Edited by a
leading person in the field who created the IEEE International Conference on Image
Processing, with contributions from experts in their fields. * Numerous conceptual and
numerical examples *All the latest standards are thoroughly covered: MPEG-1, MPEG-2,
MPEG-4, H.264 and AVC. * Coverage of the latest techniques in video security
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