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968 - GIOVANNA CARLEE
Create advanced applications with Python and OpenCV, exploring
the potential of facial recognition, machine learning, deep learning, web computing and augmented reality. Key Features Develop
your computer vision skills by mastering algorithms in Open
Source Computer Vision 4 (OpenCV 4) and Python Apply machine
learning and deep learning techniques with TensorFlow and Keras
Discover the modern design patterns you should avoid when developing eﬃcient computer vision applications Book 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 learn
Handle ﬁles and images, and explore various image processing
techniques Explore image transformations, including translation,
resizing, and cropping Gain insights into building histograms
Brush up on contour detection, ﬁltering, and drawing Work with
Augmented Reality to build marker-based and markerless applications Work with the main machine learning algorithms in OpenCV
Explore the deep learning Python libraries and OpenCV deep learning capabilities Create computer vision and deep learning web applications Who 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.
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 stepby-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 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, ob-

ject 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.
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.
Write code that scales across CPU registers, multi-core, and machine clusters Key Features Explore concurrent programming in
C++ Identify memory management problems Use SIMD and STL
containers for performance improvement Book Description C++ is
a highly portable language and can be used to write both large-scale applications and performance-critical code. It has evolved
over the last few years to become a modern and expressive language. This book will guide you through optimizing the performance of your C++ apps by allowing them to run faster and consume fewer resources on the device they're running on without
compromising the readability of your code base. The book begins
by helping you measure and identify bottlenecks in a C++ code
base. It then moves on by teaching you how to use modern C++
constructs and techniques. You'll see how this aﬀects the way you
write code. Next, you'll see the importance of data structure optimization and memory management, and how it can be used eﬃciently with respect to CPU caches. After that, you'll see how STL
algorithm and composable Range V3 should be used to both
achieve faster execution and more readable code, followed by
how to use STL containers and how to write your own specialized
iterators. Moving on, you’ll get hands-on experience in making
use of modern C++ metaprogramming and reﬂection to reduce
boilerplate code as well as in working with proxy objects to perform optimizations under the hood. After that, you’ll learn concurrent programming and understand lock-free data structures. The
book ends with an overview of parallel algorithms using STL execution policies, Boost Compute, and OpenCL to utilize both the
CPU and the GPU. What you will learn Beneﬁts of modern C++
constructs and techniques Identify hardware bottlenecks, such as
CPU cache misses, to boost performance Write specialized data
structures for performance-critical code Use modern metaprogramming techniques to reduce runtime calculations Achieve eﬃcient memory management using custom memory allocators Reduce boilerplate code using reﬂection techniques Reap the
beneﬁts of lock-free concurrent programming Perform under-the-hood optimizations with preserved readability using proxy objects
Gain insights into subtle optimizations used by STL algorithms Util-

ize the Range V3 library for expressive C++ code Parallelize your
code over CPU and GPU, without compromising readability Who
this book is for If you're a C++ developer looking to improve the
speed of your code or simply wanting to take your skills up to the
next level, then this book is perfect for you.
Design and develop real-world computer vision applications with
the powerful combination of OpenCV and ArduinoAbout This BookLoad and run the applications in Arduino to develop intelligent systems- Design and implement detection, classiﬁcation, and recognition algorithms for computer vision applications- Explore the best
practices of computer vision development including state of the
art algorithms and hands-on example projectsWho This Book Is
ForIf you are a consumer and hobbyist who has familiarity with
the basics of Arduino and wish to learn computer vision programming with Arduino to create intelligent systems, then this book is
for you. No knowledge of computer vision programming is required.What You Will Learn- Understand the design blocks and the
generic architecture of computer vision systems by learning an
eﬃcient approach to modelling- Build up your skill set of computer vision system design using OpenCV by learning fundamentals,
camera selection, data acquisition, ﬁltering, processing, feature
extraction and recognition for any speciﬁc problem- Learn the
wired and wireless communication capabilities of Arduino and
comprehensive best practices to connect it to the OpenCV environment in a platform-independent way- Discover how to use Arduino
to elegantly interact with real life via physical actions- Solidify everything you've learnt by designing and building a computer vision-enabled practical robot from scratchIn detailsMost technologies are developed with an inspiration of human capabilities. Most
of the time, the hardest to implement capability is vision. Development of highly capable computer vision applications in an easy
way requires a generic approach. In this approach, Arduino is a
perfect tool for interaction with the real world. Moreover, the combination of OpenCV and Arduino boosts the level and quality of
practical computer vision applications.Computer vision is the next
level of sensing the environment. The purpose of this book is to
teach you how to develop Arduino-supported computer vision systems that can interact with real life by seeing it.This book will combine the powers of Arduino and computer vision in a generalized,
well-deﬁned, and applicable way. The practices and approaches in
the book can be used for any related problems and on any platforms. At the end of the book, you should be able to solve any
types of real life vision problems with all its components by using
the presented approach. Each component will extend your vision
with the best practices on the topic.In each chapter, you will ﬁnd
interesting real life practical application examples about the topics in the chapter. To make it grounded, we will build a vision-enabled robot step by step towards the end of the book. You will observe that, even though the contexts of the problems are very
diﬀerent, the approaches to solve them are the same and very
easy!Style and approachThis book is a step-by-step guide that explains each topic sequentially by using best practices and useful
tips to build computer-vision applications with OpenCV and Arduino. All the information in the book is combined in a real life all-in-one example application.
"This book provides a working guide to the C++ Open Source
Computer Vision Library (OpenCV) version 3.x and gives a general
background on the ﬁeld of computer vision suﬃcient to help readers use OpenCV eﬀectively."--Preface.
Unleash the power of computer vision with Python using OpenCVAbout 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 guideWho This Book Is ForIntended 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 analysisIdentify 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 OpenCVDevelop your own computer vision real-life applicationIn DetailOpenCV 3 is a state-of-the-art computer vision library that allows a great variety of image and video processing operations.
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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 approachThis book is a
comprehensive guide to the brand new OpenCV 3 with Python to
develop real-life computer vision applications.
Develop vision-aware and intelligent Android applications with the
robust OpenCV library About This Book This is the most up-to-date
book on OpenCV Android programming on the market at the moment. There is no direct competition for our title. Based on a technology that is increasing in popularity, proven by activity in forums related to this topic. This book uniquely covers applications
such as the Panoramic viewer and Automatic Selﬁe, among
others. Who This Book Is For If you are an Android developer and
want to know how to implement vision-aware applications using
OpenCV, then this book is deﬁnitely for you. It would be very helpful if you understand the basics of image processing and computer vision, but no prior experience is required What You Will Learn
Identify and install all the elements needed to start building vision-aware Android applications Explore image representation, colored and gray scale Recognize and apply convolution operations
and ﬁltering to deal with noisy data Use diﬀerent shape analysis
techniques Extract and identify interest points in an image Understand and perform object detection Run native computer vision algorithms and gain performance boosts In Detail Starting from the
basics of computer vision and OpenCV, we'll take you all the way
to creating exciting applications. You will discover that, though
computer vision is a challenging subject, the ideas and algorithms
used are simple and intuitive, and you will appreciate the abstraction layer that OpenCV uses to do the heavy lifting for you.
Packed with many examples, the book will help you understand
the main data structures used within OpenCV, and how you can
use them to gain performance boosts. Next we will discuss and
use several image processing algorithms such as histogram equalization, ﬁlters, and color space conversion. You then will learn
about image gradients and how they are used in many shape analysis techniques such as edge detection, Hough Line Transform,
and Hough Circle Transform. In addition to using shape analysis to
ﬁnd things in images, you will learn how to describe objects in images in a more robust way using diﬀerent feature detectors and
descriptors. By the end of this book, you will be able to make intelligent decisions using the famous Adaboost learning algorithm.
Style and approach An easy-to-follow tutorial packed with hands-on examples. Each topic is explained and placed in context, and
the book supplies full details of the concepts used for added proﬁciency.
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, gold-standard 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 algo-
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rithms 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 worldaware applications right from a pixel level all the way through to
processing video sequences.
Arduino Adventures: Escape from Gemini Station provides a fun introduction to the Arduino microcontroller by putting you (the reader) into the action of a science ﬁction adventure story. You'll ﬁnd
yourself following along as Cade and Elle explore Gemini Station—an orbiting museum dedicated to preserving and sharing
technology throughout the centuries. Trouble ensues. The station
is evacuated, including Cade and Elle's class that was visiting the
station on a ﬁeld trip. Cade and Elle don’t make it aboard their
shuttle and are trapped on the station along with a friendly artiﬁcial intelligence named Andrew who wants to help them get oﬀ
the damaged station. Using some old hardware, a laptop, and
some toolboxes full of electronics parts, you will follow along and
build eight gizmos with Cade and Elle that will help them escape
from Gemini Station. The hardware is Arduino. Each new challenge opens a new area of Arduino and basic electronics knowledge. You’ll be taken incrementally from a simple task such as
turning on a light through to a complex combination of microcontroller, electronic components, and software programming. By the
end of the book you’ll be well on your way towards being able to
create and implement any sort of electronically controlled device
you can imagine, using the stunningly popular Arduino microcontroller. Provides eight challenges, each challenge increasing in
complexity Builds around a ﬁctional storyline that keeps the learning fun Leaves you on a solid foundation of electronic skills and
knowledge
Build exciting end-to-end applications with TypeScript About This
Book This book will help you whether you're a beginner or an expert Complete and complex projects provide codes that are ready
and solutions for start-ups and enterprise developers The book
will showcase the power and depth of TypeScript when it comes
to high performance and scalability Who This Book Is For This
book was written for web developers who wish to make the most
of TypeScript and build fun projects. You should be familiar with
the fundamentals of JavaScript What You Will Learn Build quirky
and fun projects from scratch while exploring widely applicable
practices and techniques Use TypeScript with a range of diﬀerent
technologies such as Angular 2 and React and write cross-platform applications Migrate JavaScript codebases to TypeScript to
improve your workﬂow Write maintainable and reusable code that
is helpful in the world of programming revolving around features
and bugs Using System.JS and Webpack to load scripts and their
dependencies. Developing highly performance server-side applications to run within Node Js. Reviewing high performant Node.js
patterns and manage garbage collection. In Detail TypeScript is
the future of JavaScript. Having been designed for the development of large applications, it is being widely incorporated in popular projects such as Angular JS 2.0. Adopting TypeScript results in
more robust software, while still being deployable in apps where
regular JavaScript would run. Scale and performance lie at the
heart of the projects built in our book. The lessons learned
throughout this book will arm you with everything you need to
build amazing projects. During the course of this book, you will
learn how to build a complete Single Page Application with Angular 2 and create a popular mobile app using NativeScript. Further
on, you will build a classic Pac Man game in TypeScript. We will also help you migrate your legacy codebase project from JavaScript
to TypeScript. By the end of the book, you will have created a
number of exciting projects and will be competent using TypeScript for your live projects. Style and approach The book focuses
on building projects from scratch. These end-to-end projects will
give you ready-to-implement solutions for your business scenario,
showcasing the depth and robustness of TypeScript.
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 unders-
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tandable 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 knowhow 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.
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 handshape 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 intermediate-level 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.
Summary Deep Learning with Python introduces the ﬁeld of deep
learning using the Python language and the powerful Keras library. Written by Keras creator and Google AI researcher François
Chollet, this book builds your understanding through intuitive explanations and practical examples. Purchase of the print book includes a free eBook in PDF, Kindle, and ePub formats from Manning Publications. About the Technology Machine learning has
made remarkable progress in recent years. We went from nearunusable speech and image recognition, to near-human accuracy.
We went from machines that couldn't beat a serious Go player, to
defeating a world champion. Behind this progress is deep learning—a combination of engineering advances, best practices, and
theory that enables a wealth of previously impossible smart applications. About the Book Deep Learning with Python introduces the
ﬁeld of deep learning using the Python language and the powerful
Keras library. Written by Keras creator and Google AI researcher
François Chollet, this book builds your understanding through intu-
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itive explanations and practical examples. You'll explore challenging concepts and practice with applications in computer vision, natural-language processing, and generative models. By the time
you ﬁnish, you'll have the knowledge and hands-on skills to apply
deep learning in your own projects. What's Inside Deep learning
from ﬁrst principles Setting up your own deep-learning environment Image-classiﬁcation models Deep learning for text and sequences Neural style transfer, text generation, and image generation About the Reader Readers need intermediate Python skills.
No previous experience with Keras, TensorFlow, or machine learning is required. About the Author François Chollet works on deep
learning at Google in Mountain View, CA. He is the creator of the
Keras deep-learning library, as well as a contributor to the TensorFlow machine-learning framework. He also does deep-learning research, with a focus on computer vision and the application of machine learning to formal reasoning. His papers have been published at major conferences in the ﬁeld, including the Conference
on Computer Vision and Pattern Recognition (CVPR), the Conference and Workshop on Neural Information Processing Systems
(NIPS), the International Conference on Learning Representations
(ICLR), and others. Table of Contents PART 1 - FUNDAMENTALS OF
DEEP LEARNING What is deep learning? Before we begin: the
mathematical building blocks of neural networks Getting started
with neural networks Fundamentals of machine learning PART 2 DEEP LEARNING IN PRACTICE Deep learning for computer vision
Deep learning for text and sequences Advanced deep-learning
best practices Generative deep learning Conclusions appendix A Installing Keras and its dependencies on Ubuntu appendix B - Running Jupyter notebooks on an EC2 GPU instance
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 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
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 FeaturesExplore the potential of computer vision with Raspberry Pi and Python programmingPerform computer vision tasks
such as image processing and manipulation using OpenCV and
Raspberry PiDiscover easy-to-follow examples and screenshots to
implement popular computer vision techniques and applicationsBook 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)
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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 learnSet up a
Raspberry Pi for computer vision applicationsPerform basic image
processing with libraries such as NumPy, Matplotlib, and
OpenCVDemonstrate arithmetical, logical, and other operations
on imagesWork with a USB webcam and the Raspberry Pi Camera
ModuleImplement low-pass and high-pass ﬁlters and understand
their applications in image processingCover advanced techniques
such as histogram equalization and morphological transformationsCreate GUI apps with Python 3 and OpenCVPerform machine
learning with K-means clustering and image quantizationWho this
book is for This book is for beginners as well as experienced Raspberry Pi and Python 3 enthusiasts who are looking to explore the
amazing world of computer vision. Working knowledge of the
Python 3 programming language is assumed.
Utilize the powerful ingredients of Raspberry Pi to bring to life
your amazing robots that can act, draw, and have fun with laser
tags About This Book Learn to implement a number of features
oﬀered by Raspberry Pi to build your own amazing robots Understand how to add vision and voice to your robots. This fast-paced
practical guide comprises a number of creative projects to take
your Raspberry Pi knowledge to the next level Who This Book Is
For This all-encompassing guide was created for anyone who is interested in expanding their knowledge in applying the peripherals
of Raspberry Pi. If you have a fancy for building complex-looking
robots with simple, inexpensive, and readily available hardware,
then this book is ideal for you. Prior understanding of Raspberry Pi
with simple mechanical systems is recommended. What You Will
Learn Add sensors to your robot so that it can sense the world
around it Know everything there is to know about accessing motors and servos to provide movement to the robotic platform Explore the feature of adding vision to your robot so it can “see” the
world around it Reﬁne your robot with the skill of speech recognition so that it can receive commands Polish your robot by adding
speech output so it can communicate with the world around it
Maximize the use of servos in Raspberry Pi to create a drawing
robot Strengthen your robot by adding wireless communication
skills so you can see what the robot is seeing and control it from a
distance Build an unbelievable autonomous hexcopter controlled
by Raspberry Pi In Detail The Raspberry Pi is a series of credit
card-sized single-board computers developed in the UK by the
Raspberry Pi Foundation with the intention of promoting the teaching of basic computer science in schools. The Raspberry Pi is
known as a tiny computer built on a single circuit board. It runs a
Linux operating system, and has connection ports for various peripherals so that it can be hooked up to sensors, motors, cameras,
and more. Raspberry Pi has been hugely popular among hardware
hobbyists for various projects, including robotics. This book gives
you an insight into implementing several creative projects using
the peripherals provided by Raspberry Pi. To start, we'll walk
through the basic robotics concepts that the world of Raspberry Pi
oﬀers us, implementing wireless communication to control your
robot from a distance. Next, we demonstrate how to build a sensible and a visionary robot, maximizing the use of sensors and step
controllers. After that, we focus on building a wheeled robot that
can draw and play hockey. To ﬁnish with a bang, we'll build an
autonomous hexcopter, that is, a ﬂying robot controlled by Raspberry Pi. By the end of this book, you will be a maestro in applying
an array of diﬀerent technologies to create almost any imaginable
robot. Style and approach This book is an easy-to-follow, project-based guide that throws you directly into the action of creating
almost any imaginable robot through blueprints. It is full of step
by step instructions and screenshots to help you build amazing
robots in no time at all.
Expand your OpenCV knowledge and master key concepts of machine learning using this practical, hands-on guide. About This
Book Load, store, edit, and visualize data using OpenCV and
Python Grasp the fundamental concepts of classiﬁcation, regression, and clustering Understand, perform, and experiment with
machine learning techniques using this easy-to-follow guide Evaluate, compare, and choose the right algorithm for any task Who
This Book Is For This book targets Python programmers who are already familiar with OpenCV; this book will give you the tools and
understanding required to build your own machine learning systems, tailored to practical real-world tasks. What You Will Learn
Explore and make eﬀective use of OpenCV's machine learning module Learn deep learning for computer vision with Python Master
linear regression and regularization techniques Classify objects
such as ﬂower species, handwritten digits, and pedestrians Explore the eﬀective use of support vector machines, boosted decision trees, and random forests Get acquainted with neural networks and Deep Learning to address real-world problems Discover
hidden structures in your data using k-means clustering Get to
grips with data pre-processing and feature engineering In Detail
Machine learning is no longer just a buzzword, it is all around us:
from protecting your email, to automatically tagging friends in pictures, to predicting what movies you like. Computer vision is one
of today's most exciting application ﬁelds of machine learning,
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with Deep Learning driving innovative systems such as self-driving cars and Google's DeepMind. OpenCV lies at the intersection
of these topics, providing a comprehensive open-source library for
classic as well as state-of-the-art computer vision and machine
learning algorithms. In combination with Python Anaconda, you
will have access to all the open-source computing libraries you
could possibly ask for. Machine learning for OpenCV begins by introducing you to the essential concepts of statistical learning,
such as classiﬁcation and regression. Once all the basics are covered, you will start exploring various algorithms such as decision
trees, support vector machines, and Bayesian networks, and learn
how to combine them with other OpenCV functionality. As the
book progresses, so will your machine learning skills, until you are
ready to take on today's hottest topic in the ﬁeld: Deep Learning.
By the end of this book, you will be ready to take on your own machine learning problems, either by building on the existing source
code or developing your own algorithm from scratch! Style and approach OpenCV machine learning connects the fundamental theoretical principles behind machine learning to their practical applications in a way that focuses on asking and answering the right
questions. This book walks you through the key elements of
OpenCV and its powerful machine learning classes, while demonstrating how to get to grips with a range of models.
A pragmatic guide for developing your own games with Python
About This Book Strengthen your fundamentals of game programming with Python language Seven hands-on games to create 2D
and 3D games rapidly from scratch Illustrative guide to explore
the diﬀerent GUI libraries for building your games Who This Book
Is For If you have ever wanted to create casual games in Python
and you would like to explore various GUI technologies that this
language oﬀers, this is the book for you. This title is intended for
beginners to Python with little or no knowledge of game development, and it covers step by step how to build seven diﬀerent
games, from the well-known Space Invaders to a classical 3D platformer. What You Will Learn Take advantage of Python's clean
syntax to build games quickly Discover distinct frameworks for developing graphical applications Implement non-player characters
(NPCs) with autonomous and seemingly intelligent behaviors Design and code some popular games like Pong and tower defense
Compose maps and levels for your sprite-based games in an easy
manner Modularize and apply object-oriented principles during
the design of your games Exploit libraries like Chimpunk2D, cocos2d, and Tkinter Create natural user interfaces (NUIs), using a
camera and computer vision algorithms to interpret the player's
real-world actions In Detail With a growing interest in learning to
program, game development is an appealing topic for getting
started with coding. From geometry to basic Artiﬁcial Intelligence
algorithms, there are plenty of concepts that can be applied in almost every game. Python is a widely used general-purpose, high-level programming language. It provides constructs intended to
enable clear programs on both a small and large scale. It is the
third most popular language whose grammatical syntax is not predominantly based on C. Python is also very easy to code and is also highly ﬂexible, which is exactly what is required for game development. The user-friendliness of this language allows beginners to code games without too much eﬀort or training. Python also
works with very little code and in most cases uses the “use cases”
approach, reserving lengthy explicit coding for outliers and exceptions, making game development an achievable feat. Python
Game Programming by Example enables readers to develop cool
and popular games in Python without having in-depth programming knowledge of Python. The book includes seven hands-on projects developed with several well-known Python packages, as well
as a comprehensive explanation about the theory and design of
each game. It will teach readers about the techniques of game design and coding of some popular games like Pong and tower defense. Thereafter, it will allow readers to add levels of complexities to make the games more fun and realistic using 3D. At the
end of the book, you will have added several GUI libraries like
Chimpunk2D, cocos2d, and Tkinter in your tool belt, as well as a
handful of recipes and algorithms for developing games with
Python. Style and approach This book is an example-based guide
that will teach you to build games using Python. This book follows
a step-by-step approach as it is aimed at beginners who would
like to get started with basic game development. By the end of
this book you will be competent game developers with good
knowledge of programming in Python.
Turn futuristic ideas about computer vision and machine learning
into demonstrations that are both functional and entertaining Key
FeaturesBuild OpenCV 4 apps with Python 2 and 3 on desktops
and Raspberry Pi, Java on Android, and C# in UnityDetect, classify, recognize, and measure real-world objects in real-timeWork
with images from diverse sources, including the web, research datasets, and various camerasBook Description OpenCV 4 is a collection of image processing functions and computer vision algorithms. It is open source, supports many programming languages
and platforms, and is fast enough for many real-time applications.
With this handy library, you’ll be able to build a variety of impressive gadgets. OpenCV 4 for Secret Agents features a broad selection of projects based on computer vision, machine learning, and
several application frameworks. To enable you to build apps for diverse desktop systems and Raspberry Pi, the book supports multi-
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ple Python versions, from 2.7 to 3.7. For Android app development, the book also supports Java in Android Studio, and C# in
the Unity game engine. Taking inspiration from the world of James
Bond, this book will add a touch of adventure and computer vision
to your daily routine. You’ll be able to protect your home and car
with intelligent camera systems that analyze obstacles, people,
and even cats. In addition to this, you’ll also learn how to train a
search engine to praise or criticize the images that it ﬁnds, and
build a mobile app that speaks to you and responds to your body
language. By the end of this book, you will be equipped with the
knowledge you need to advance your skills as an app developer
and a computer vision specialist. What you will learnDetect motion and recognize gestures to control a smartphone gameDetect
car headlights and estimate their distanceDetect and recognize
human and cat faces to trigger an alarmAmplify motion in a real-time video to show heartbeats and breathsMake a physics simulation that detects shapes in a real-world drawingBuild OpenCV 4
projects in Python 3 for desktops and Raspberry PiDevelop
OpenCV 4 Android applications in Android Studio and UnityWho
this book is for If you are an experienced software developer who
is new to computer vision or machine learning, and wants to
study these topics through creative projects, then this book is for
you. The book will also help existing OpenCV users who want upgrade their projects to OpenCV 4 and new versions of other libraries, languages, tools, and operating systems. General familiarity with object-oriented programming, application development,
and usage of operating systems (OS), developer tools, and the
command line is required.
Get savvy with OpenCV and actualize cool computer vision applications About This Book Use OpenCV's Python bindings to capture
video, manipulate images, and track objects Learn about the
diﬀerent functions of OpenCV and their actual implementations.
Develop a series of intermediate to advanced projects using
OpenCV and Python Who This Book Is For This learning path is for
someone who has a working knowledge of Python and wants to
try out OpenCV. This Learning Path will take you from a beginner
to an expert in computer vision applications using OpenCV.
OpenCV's application are humongous and this Learning Path is
the best resource to get yourself acquainted thoroughly with
OpenCV. What You Will Learn Install OpenCV and related software
such as Python, NumPy, SciPy, OpenNI, and SensorKinect - all on
Windows, Mac or Ubuntu Apply "curves" and other color transformations to simulate the look of old photos, movies, or video
games Apply geometric transformations to images, perform image ﬁltering, and convert an image into a cartoon-like image Recognize hand gestures in real time and perform hand-shape analysis based on the output of a Microsoft Kinect sensor Reconstruct a
3D real-world scene from 2D camera motion and common camera
reprojection techniques Detect and recognize street signs using a
cascade classiﬁer and support vector machines (SVMs) Identify
emotional expressions in human faces using convolutional neural
networks (CNNs) and SVMs Strengthen your OpenCV2 skills and
learn how to use new OpenCV3 features In Detail OpenCV is a
state-of-art computer vision library that allows a great variety of
image and video processing operations. OpenCV for Python enables us to run computer vision algorithms in real time. This learning path proposes to teach the following topics. First, we will learn
how to get started with OpenCV and OpenCV3's Python API, and
develop a computer vision application that tracks body parts.
Then, we will build amazing intermediate-level computer vision applications such as making an object disappear from an image,
identifying diﬀerent shapes, reconstructing a 3D map from images , and building an augmented reality application, Finally, we'll
move to more advanced projects such as hand gesture recognition, tracking visually salient objects, as well as recognizing traﬃc
signs and emotions on faces using support vector machines and
multi-layer perceptrons respectively. 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:
OpenCV Computer Vision with Python by Joseph Howse OpenCV
with Python By Example by Prateek Joshi OpenCV with Python
Blueprints by Michael Beyeler Style and approach This course
aims to create a smooth learning path that will teach you how to
get started with will learn how to get started with OpenCV and
OpenCV 3's Python API, and develop superb computer vision applications. Through this comprehensive course, you'll learn to create
computer vision applications from scratch to ﬁnish and more!.
A practical guide to understanding the core machine learning and
deep learning algorithms, and implementing them to create intelligent image processing systems using OpenCV 4 Key FeaturesGain
insights into machine learning algorithms, and implement them
using OpenCV 4 and scikit-learnGet up to speed with Intel OpenVINO and its integration with OpenCV 4Implement high-performance machine learning models with helpful tips and best practicesBook Description OpenCV is an opensource library for building computer vision apps. The latest release, OpenCV 4, oﬀers a
plethora of features and platform improvements that are covered
comprehensively in this up-to-date second edition. You'll start by
understanding the new features and setting up OpenCV 4 to build
your computer vision applications. You will explore the fundamentals of machine learning and even learn to design diﬀerent algorithms that can be used for image processing. Gradually, the book
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will take you through supervised and unsupervised machine learning. You will gain hands-on experience using scikit-learn in Python
for a variety of machine learning applications. Later chapters will
focus on diﬀerent machine learning algorithms, such as a decision
tree, support vector machines (SVM), and Bayesian learning, and
how they can be used for object detection computer vision operations. You will then delve into deep learning and ensemble learning, and discover their real-world applications, such as handwritten digit classiﬁcation and gesture recognition. Finally, you’ll get
to grips with the latest Intel OpenVINO for building an image processing system. By the end of this book, you will have developed
the skills you need to use machine learning for building intelligent
computer vision applications with OpenCV 4. What you will learnUnderstand the core machine learning concepts for image processingExplore the theory behind machine learning and deep
learning algorithm designDiscover eﬀective techniques to train
your deep learning modelsEvaluate machine learning models to
improve the performance of your modelsIntegrate algorithms
such as support vector machines and Bayes classiﬁer in your computer vision applicationsUse OpenVINO with OpenCV 4 to speed
up model inferenceWho this book is for This book is for Computer
Vision professionals, machine learning developers, or anyone who
wants to learn machine learning algorithms and implement them
using OpenCV 4. If you want to build real-world Computer Vision
and image processing applications powered by machine learning,
then this book is for you. Working knowledge of Python programming is required to get the most out of this book.
Explore self-driving car technology using deep learning and artiﬁcial intelligence techniques and libraries such as TensorFlow,
Keras, and OpenCV Key FeaturesBuild and train powerful neural
network models to build an autonomous carImplement computer
vision, deep learning, and AI techniques to create automotive algorithmsOvercome the challenges faced while automating diﬀerent aspects of driving using modern Python libraries and architecturesBook Description Thanks to a number of recent breakthroughs, self-driving car technology is now an emerging subject
in the ﬁeld of artiﬁcial intelligence and has shifted data scientists'
focus to building autonomous cars that will transform the automotive industry. This book is a comprehensive guide to use deep
learning and computer vision techniques to develop autonomous
cars. Starting with the basics of self-driving cars (SDCs), this book
will take you through the deep neural network techniques required to get up and running with building your autonomous vehicle. Once you are comfortable with the basics, you'll delve into advanced computer vision techniques and learn how to use deep
learning methods to perform a variety of computer vision tasks
such as ﬁnding lane lines, improving image classiﬁcation, and so
on. You will explore the basic structure and working of a semantic
segmentation model and get to grips with detecting cars using semantic segmentation. The book also covers advanced applications such as behavior-cloning and vehicle detection using
OpenCV, transfer learning, and deep learning methodologies to
train SDCs to mimic human driving. By the end of this book, you'll
have learned how to implement a variety of neural networks to develop your own autonomous vehicle using modern Python libraries. What you will learnImplement deep neural network from
scratch using the Keras libraryUnderstand the importance of deep
learning in self-driving carsGet to grips with feature extraction
techniques in image processing using the OpenCV libraryDesign a
software pipeline that detects lane lines in videosImplement a convolutional neural network (CNN) image classiﬁer for traﬃc signal
signsTrain and test neural networks for behavioral-cloning by driving a car in a virtual simulatorDiscover various state-of-the-art semantic segmentation and object detection architecturesWho this
book is for If you are a deep learning engineer, AI researcher, or
anyone looking to implement deep learning and computer vision
techniques to build self-driving blueprint solutions, this book is for
you. Anyone who wants to learn how various automotive-related
algorithms are built, will also ﬁnd this book useful. Python programming experience, along with a basic understanding of deep
learning, is necessary to get the most of this book.
Updated for OpenCV 4 and Python 3, this book covers the latest
on depth cameras, 3D tracking, augmented reality, and deep neural networks, helping you solve real-world computer vision
problems with practical code Key Features Build powerful computer vision applications in concise code with OpenCV 4 and Python 3
Learn the fundamental concepts of image processing, object classiﬁcation, and 2D and 3D tracking Train, use, and understand machine learning models such as Support Vector Machines (SVMs)
and neural networks Book Description Computer vision is a rapidly evolving science, encompassing diverse applications and techniques. This book will not only help those who are getting started
with computer vision but also experts in the domain. You’ll be
able to put theory into practice by building apps with OpenCV 4
and Python 3. You’ll start by understanding OpenCV 4 and how to
set it up with Python 3 on various platforms. Next, you’ll learn
how to perform basic operations such as reading, writing, manipulating, and displaying still images, videos, and camera feeds.
From taking you through image processing, video analysis, and
depth estimation and segmentation, to helping you gain practice
by building a GUI app, this book ensures you’ll have opportunities
for hands-on activities. Next, you’ll tackle two popular challenges:
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face detection and face recognition. You’ll also learn about object
classiﬁcation and machine learning concepts, which will enable
you to create and use object detectors and classiﬁers, and even
track objects in movies or video camera feed. Later, you’ll develop your skills in 3D tracking and augmented reality. Finally, you’ll
cover ANNs and DNNs, learning how to develop apps for recognizing handwritten digits and classifying a person's gender and age.
By the end of this book, you’ll have the skills you need to execute
real-world computer vision projects. What you will learn Install
and familiarize yourself with OpenCV 4's Python 3 bindings Understand image processing and video analysis basics Use a depth
camera to distinguish foreground and background regions Detect
and identify objects, and track their motion in videos Train and
use your own models to match images and classify objects Detect
and recognize faces, and classify their gender and age Build an
augmented reality application to track an image in 3D Work with
machine learning models, including SVMs, artiﬁcial neural networks (ANNs), and deep neural networks (DNNs) Who this book is
for If you are interested in learning computer vision, machine
learning, and OpenCV in the context of practical real-world applications, then this book is for you. This OpenCV book will also be
useful for anyone getting started with computer vision as well as
experts who want to stay up-to-date with OpenCV 4 and Python 3.
Although no prior knowledge of image processing, computer vision or machine learning is required, familiarity with basic Python
programming is a must.
Develop an extendable smart robot capable of performing a complex series of actions with Python and Raspberry Pi Key FeaturesGet up to speed with the fundamentals of robotic programming
and build intelligent robotsLearn how to program a voice agent to
control and interact with your robot's behaviorEnable your robot
to see its environment and avoid barriers using sensorsBook Description We live in an age where the most complex or repetitive
tasks are automated. Smart robots have the potential to revolutionize how we perform all kinds of tasks with high accuracy and
eﬃciency. With this second edition of Learn Robotics Programming, you'll see how a combination of the Raspberry Pi and
Python can be a great starting point for robot programming. The
book starts by introducing you to the basic structure of a robot
and shows you how to design, build, and program it. As you make
your way through the book, you'll add diﬀerent outputs and sensors, learn robot building skills, and write code to add autonomous behavior using sensors and a camera. You'll also be able to
upgrade your robot with Wi-Fi connectivity to control it using a
smartphone. Finally, you'll understand how you can apply the
skills that you've learned to visualize, lay out, build, and code
your future robot building projects. By the end of this book, you'll
have built an interesting robot that can perform basic artiﬁcial intelligence operations and be well versed in programming robots
and creating complex robotics projects using what you've
learned. What you will learnLeverage the features of the Raspberry Pi OSDiscover how to conﬁgure a Raspberry Pi to build an AI-enabled robotInterface motors and sensors with a Raspberry PiCode
your robot to develop engaging and intelligent robot behaviorExplore AI behavior such as speech recognition and visual processingFind out how you can control AI robots with a mobile phone
over Wi-FiUnderstand how to choose the right parts and assemble
your robotWho this book is for This second edition of Learn
Robotics Programming is for programmers, developers, and
robotics enthusiasts who want to develop a fully functional robot
and leverage AI to build interactive robots. Basic knowledge of
the Python programming language will help you understand the
concepts covered in this robot programming book more eﬀectively.
A practical, project-based tutorial for Python developers and hobbyists who want to get started with computer vision with OpenCV
and Python.OpenCV Computer Vision with Python is written for
Python developers who are new to computer vision and want a
practical guide to teach them the essentials. Some understanding
of image data (for example, pixels and color channels) would be
beneﬁcial. At a minimum you will need access to at least one webcam. Certain exercises require additional hardware like a second
webcam, a Microsoft Kinect or an OpenNI-compliant depth sensor
such as the Asus Xtion PRO.
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
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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.
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 handshape 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 inter...
Master application development by writing succinct, robust, and
reusable code with Qt 5 About This Book Unleash the power of Qt
5 with C++14 Integrate useful third-party libraries such as
OpenCV Package and deploy your application on multiple platforms Who This Book Is For This book will appeal to developers
and programmers who would like to build GUI-based applications.
Knowledge of C++ is necessary and the basics of Qt would be
helpful. What You Will Learn Create stunning UIs with Qt Widget
and Qt Quick Develop powerful, cross-platform applications with
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the Qt framework Design GUIs with the Qt Designer and build a library in it for UI preview Handle user interaction with the Qt signal/slot mechanism in C++ Prepare a cross-platform project to
host a third-party library Build a Qt application using the OpenCV
API Use the Qt Animation framework to display stunning eﬀects
Deploy mobile apps with Qt and embedded platforms In Detail Qt
5.7 is an application development framework that provides a
great user experience and develops full-capability applications
with Qt Widgets, QML, and even Qt 3D. This book will address
challenges in successfully developing cross-platform applications
with the Qt framework. Cross-platform development needs a well-organized project. Using this book, you will have a better understanding of the Qt framework and the tools to resolve serious issues such as linking, debugging, and multithreading. Your journey
will start with the new Qt 5 features. Then you will explore diﬀerent platforms and learn to tame them. Every chapter along the
way is a logical step that you must take to master Qt. The journey
will end in an application that has been tested and is ready to be
shipped. Style and approach This is an easy-to-follow yet comprehensive guide to building applications in Qt. Each chapter covers
increasingly advanced topics, with subjects grouped according to
their complexity as well as their usefulness. Packed with practical
examples and explanations, Mastering Qt contains everything you
need to take your applications to the next level.
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 cross-platform 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 low-level 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 low-level 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.
Each chapter in the book is an individual project and each project
is constructed with step-by-step 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.
This book is for those who want to learn how to build exciting Arduino projects by interfacing it with Android. You will need to have
some basic experience in electronics and programming. However,
you don't need to have any previous experience with the Arduino
or Android platforms.
A step-by-step tutorial to help you master computer vision and
mobile app development.This book is for Java developers who are
new to computer vision and who would like to learn about how it
is used in relation to application development. It is assumed that
you have previous experience in Java, but not necessarily Android. A basic understanding of image data (for example pixels
and color channels) would be helpful too. You are expected to
have a mobile device running Android 2.2 (Froyo) or greater and
it must have a camera.
Work on practical computer vision projects covering advanced object detector techniques and modern deep learning and machine
learning algorithms Key FeaturesLearn about the new features
that help unlock the full potential of OpenCV 4Build face detection
applications with a cascade classiﬁer using face landmarksCreate
an optical character recognition (OCR) model using deep learning
and convolutional neural networksBook Description 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, tar-
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geting current hot topics in computer vision such as face recognition, landmark detection and pose estimation, and number recognition with deep convolutional networks. You’ll learn from experienced OpenCV experts how to implement computer vision products and projects both in academia and industry in a comfortable
package. You’ll get acquainted with API functionality and gain insights into design choices in a complete computer vision project.
You’ll also go beyond the basics of computer vision to implement
solutions for complex image processing projects. By the end of
the book, you will have created various working prototypes with
the help of projects in the book and be well versed with the new
features of OpenCV4. What you will learnBuild real-world computer vision problems with working OpenCV code samplesUncover
best practices in engineering and maintaining OpenCV projectsExplore algorithmic design approaches for complex computer vision
tasksWork with OpenCV’s most updated API (v4.0.0) through projectsUnderstand 3D scene reconstruction and Structure from Motion (SfM)Study camera calibration and overlay AR using the ArUco ModuleWho 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.
Make cool stuﬀ. If you're a designer or artist without a lot of programming experience, this book will teach you to work with 2D
and 3D graphics, sound, physical interaction, and electronic circuitry to create all sorts of interesting and compelling experiences
-- online and oﬀ. Programming Interactivity explains programming
and electrical engineering basics, and introduces three freely available tools created speciﬁcally for artists and designers: Processing, a Java-based programming language and environment for
building projects on the desktop, Web, or mobile phones Arduino,
a system that integrates a microcomputer prototyping board, IDE,
and programming language for creating your own hardware and
controls OpenFrameworks, a coding framework simpliﬁed for designers and artists, using the powerful C++ programming language BTW, you don't have to wait until you ﬁnish the book to actually make something. You'll get working code samples you can
use right away, along with the background and technical information you need to design, program, build, and troubleshoot your
own projects. The cutting edge design techniques and discussions
with leading artists and designers will give you the tools and inspiration to let your imagination take ﬂight.
Get the best out of your games by scripting them using UE4
About This Book A straightforward and easy-to-follow format A selection of the most important tasks and problems Carefully organized instructions to solve problems eﬃciently Clear explanations of what you did Solutions that can be applied to solve real-world problems Who This Book Is For This book is intended for
game developers who understand the fundamentals of game design and C++ and would like to incorporate native code into the
games they make with Unreal. They will be programmers who
want to extend the engine, or implement systems and Actors that
allow designers control and ﬂexibility when building levels. What
You Will Learn Build function libraries (Blueprints) containing reusable code to reduce upkeep Move low-level functions from
Blueprint into C++ to improve performance Abstract away complex implementation details to simplify designer workﬂows Incorporate existing libraries into your game to add extra functionality
such as hardware integration Implement AI tasks and behaviors in
Blueprints and C++ Generate data to control the appearance and
content of UI elements In Detail Unreal Engine 4 (UE4) is a complete suite of game development tools made by game developers,
for game developers. With more than 100 practical recipes, this
book is a guide showcasing techniques to use the power of C++
scripting while developing games with UE4. It will start with adding and editing C++ classes from within the Unreal Editor. It will
delve into one of Unreal's primary strengths, the ability for designers to customize programmer-developed actors and components.
It will help you understand the beneﬁts of when and how to use
C++ as the scripting tool. With a blend of task-oriented recipes,
this book will provide actionable information about scripting
games with UE4, and manipulating the game and the development environment using C++. Towards the end of the book, you
will be empowered to become a top-notch developer with Unreal
Engine 4 using C++ as the scripting language. Style and approach A recipe based practical guide to show you how you can
leverage C++ to manipulate and change your game behavior and
game design using Unreal Engine 4.
Learn the techniques for object recognition, 3D reconstruction,
stereo imaging, and other computer vision applications using examples on diﬀerent functions of OpenCV. Key Features Learn how
to apply complex visual eﬀects to images with OpenCV 3.x and
Python Extract features from an image and use them to develop
advanced applications Build algorithms to help you understand image content and perform visual searches Get to grips with advanced techniques in OpenCV such as machine learning, artiﬁcial
neural network, 3D reconstruction, and augmented reality Book
Description 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
have more processing power to work with. Using this technology,
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we can seamlessly integrate our computer vision applications into
the cloud. Focusing on OpenCV 3.x and Python 3.6, this book will
walk you through all the building blocks needed to build amazing
computer vision applications with ease. We start oﬀ by manipulating images using simple ﬁltering and geometric transformations.
We then discuss aﬃne and projective transformations and see
how we can use them to apply cool advanced manipulations to
your photos like resizing them while keeping the content intact or
smoothly removing undesired elements. We will then cover techniques of object tracking, body part recognition, and object recognition using advanced techniques of machine learning such as artiﬁcial neural network. 3D reconstruction and augmented reality
techniques are also included. The book covers popular OpenCV libraries with the help of examples. This book is a practical tutorial
that covers various examples at diﬀerent levels, teaching you
about the diﬀerent functions of OpenCV and their actual implementation. By the end of this book, you will have acquired the
skills to use OpenCV and Python to develop real-world computer
vision applications. What you will learn Detect shapes and edges
from images and videos How to apply ﬁlters on images and videos
Use diﬀerent techniques to manipulate and improve images Extract and manipulate particular parts of images and videos Track
objects or colors from videos Recognize speciﬁc object or faces
from images and videos How to create Augmented Reality applications Apply artiﬁcial neural networks and machine learning to improve object recognition 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 and 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.
Create four mobile apps and explore the world through photography and computer vision About This Book Eﬃciently harness iOS
and OpenCV to capture and process high-quality images at high
speed Develop photographic apps and augmented reality apps
quickly and easily Detect, recognize, and morph faces and objects
Who This Book Is For If you want to do computational photogra-
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phy and computer vision on Apple's mobile devices, then this
book is for you. No previous experience with app development or
OpenCV is required. However, basic knowledge of C++ or Objective-C is recommended. What You Will Learn Use Xcode and Interface Builder to develop iOS apps Obtain OpenCV's standard modules and build extra modules from source Control all the parameters of the iOS device's camera Capture, save, and share photos
and videos Analyze colors, shapes, and textures in ordinary and
specialized photographs Blend and compare images to create special photographic eﬀects and augmented reality tools Detect
faces and morph facial features Classify coins and other objects In
Detail iOS Application Development with OpenCV 3 enables you to
turn your smartphone camera into an advanced tool for photography and computer vision. Using the highly optimized OpenCV library, you will process high-resolution images in real time. You
will locate and classify objects, and create models of their geometry. As you develop photo and augmented reality apps, you will
gain a general understanding of iOS frameworks and developer
tools, plus a deeper understanding of the camera and image APIs.
After completing the book's four projects, you will be a well-rounded iOS developer with valuable experience in OpenCV. Style and
approach The book is practical, creative, and precise. It shows
you the steps to create and customize ﬁve projects that solve important problems for beginners in mobile app development and
computer vision. Complete source code and numerous visual aids
are included in each chapter. Experimentation is an important
part of the book. You will use computer vision to explore the real
world, and then you will reﬁne the projects based on your ﬁndings.
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
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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 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 hands-on 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.
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