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 Content Summary
 OpenCV plays an important role in the field of computer vision. As a cross-platform computer Vision Library based on open source distribution, OPENCV implements many common algorithms for image processing and computer vision. The introduction to OPENCV3 programming is an index of the most commonly used and core component modules of the current version of OpenCV, with a brief introduction to the powerful features, performance, and new features in OpenCV2 and OpenCV3. Book Matching OpenCV2 and OpenCV3 two versions of the sample code package, containing a total of more than 200 detailed comments of the program source code and the idea description. Readers can retrace, quickly get started and learn in depth by technical direction.
 The introduction to OPENCV3 programming requires the reader to have basic C + + knowledge, suitable for research in computer vision and related fields of students and teachers, first contact with OpenCV but have a certain basic knowledge-C + + programming, and has been OPENCV 1.0 programming experience, Want to quickly understand and get started with OpenCV2, OpenCV3 programming in the field of computer vision professionals. "Introduction to OpenCV3 Programming" is also suitable for image processing, computer vision Amateurs, open source project enthusiasts to the new version of OPENCV reference manual.
 The download links for "Sample programs", "EXE executables", and "book Color Maps" in the "Getting Started with OpenCV3 programming" can be obtained by scanning the QR code in the back of the OpenCV3 of "Getting started with programming."
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 Objective
 Computer vision is a field that has matured in recent years. With the advent of powerful and affordable computing devices, creating complex image applications is never as easy as it is today. OpenCV plays an important role in the field of computer vision, which is a cross-platform computer Vision Library based on open source distribution, which realizes many general algorithms in image processing and computer vision. Since its inception in 1999, OPENCV has been regarded as the preferred tool by scholars and developers in the field of computer vision and has become one of the most powerful research tools in computer vision.
 The OPENCV was originally developed by a team from Intel. After a series of beta releases, the official version of OpenCV 1.0 was finally released on October 19, 2006.
 October 1, 2009, OpenCV 2.0, it brings a new C + + interface, the ability to OpenCV unlimited amplification. In the 2.0 era, OPENCV added new platform support, including iOS and andriod, GPU acceleration via cuda and OpenCL, an interface for Python and Java users, and a continuous, artistically integrated system based on GitHub and Buildbot. A stable and easy-to-use OPENCV 2.4.x used by many companies and schools around the world.
 August 21, 2014, OpenCV 3.0 Alpha released, it brings a new project architecture changes, announcing the advent of a new era of computer vision. Like other large projects, OpenCV3 has abandoned the overall unified architecture, using kernel + plug-in architecture to make its subject more stable, while additional libraries can be more flexible to maintain high-speed development and iteration.
 The book is derived from the author on the csdn of the "OpenCV Introductory Tutorial" series of blog articles, since the first published on February 24, 2014, has been the vast majority of OPENCV enthusiasts of the extensive attention and support, the cumulative reading volume exceeded more than 400,000 people. Many readers have a strong desire to assemble the content into a book and add more new content. So, after the author half a year his pen, there is now the birth of this book.
 As an entry-level OPENCV programming textbook, this book takes a detailed annotated program code as the main line, starting with the relevant functions, classes, and data structures of the 4 components of the new OpenCV core, Highgui, Improc, and feature2d. Learn more about the new version of the OPENCV will encounter a variety of problems, and provide detailed practical code as a reference. The purpose of this book is to enable more users to skillfully use the new C + + interface OpenCV2 or OpenCV3, to understand the differences in the details of OpenCV2 and OpenCV3 to promote the popularity of the new OpenCV in the world.
 The contents of this book are arranged
 This book is divided into 4 parts, 11 chapters, the content of the summary is listed below.
 The 1th chapter encounters OpenCV: Introduces OpenCV's periphery concept, analyzes the basic structure of OPENCV, and explains the new features of OpenCV3. This chapter focuses on the OPENCV download, installation and configuration process, after the configuration is complete, to lead you to formally appreciate the charm of OPENCV, explained the 4 OPENCV image processing applet, and instruct you to learn how to use OPENCV operation video and call the camera.
 The 2nd chapter of the pre-departure cognitive preparation: The OPENCV official routine guide learning and appreciation, explaining how to compile OpenCV source code, and introduced to some of the surrounding concepts of cognition.
 The 3rd Chapter Highgui graphical user interface: The image loading, display and output to the file for detailed analysis, explaining the OPENCV in the creation and use of sliders, and how to interact with the mouse.
 The 4th Chapter OPENCV data structure and the basic drawing: Explain the opencv commonly used in the figure and the basic drawing operation.
 5th. Core Components Advanced: Explain some advanced knowledge points of core modules, such as manipulating pixels in images, blending images, separating color channels, adjusting contrast and brightness of images, making discrete Fourier transforms, and input and output XML and YAML files.
 The 6th chapter is image processing: Learning various methods of image processing using OPENCV, including box filter, mean filter and Gaussian filter which belong to linear filter, which belong to the median filter, bilateral filter, and two basic morphological operations-expansion and corrosion; 5 advanced morphological filtering operations-open operation, closed operation, Morphological gradients, cap caps and Black Caps; In addition, there are diffuse fill algorithm, image pyramid, image scaling, thresholding.
 The 7th chapter is about image transformation: Several types of image transformation methods are explained. Including the canny operator, Sobel operator, Laplace operator and ScHARR filter used for edge detection using OPENCV, the Hough Line transform, Hough Circle Transformation, remapping and affine transformation, and histogram equalization for Image feature extraction.
 8th Chapter Image Contour and image segmentation repair: How to find the contour and draw the contour, how to find the convex hull of the object, use the polygon to surround the contour, and calculate the moment of an image. In addition, the method of watershed algorithm and image patching operation is introduced.
 The 9th chapter histogram and matching: Explain the image histogram related programming skills, as well as histogram contrast, reverse projection and template matching technology.
 10th Corner Detection: Explain Harris corner detection and Shi-tomasi corner detection, as well as a sub-pixel corner detection method.
 The 11th chapter features detection and matching: using OpenCV2 to explain and implement the surf, SIFT and Orb feature detection method, and on the basis of Flann feature matching, further realizes the use of homography mapping to find known objects.
 A reader for reading this book
 Research students and teachers in computer vision and related fields
 This book has detailed content, annotated detailed code, will help you through the OPENCV to study computer vision theory, writing papers, through graduation design, completion of scientific research projects of powerful tools. At the same time, this book is suitable as a teaching book for university computer Vision course.
 The first contact with OPENCV, the researchers with a certain basic knowledge C + + programming
 As a programming tutorial targeting the new OPENCV standard for quick Start, this book requires just a few basic C/s + + programming languages. If you already have these basics and are interested in computer vision, then this book is for you.
 Already have OpenCV1.0 programming experience, want to quickly understand and get started OpenCV2, OpenCV3 programming of computer vision professionals
 If you've ever used OpenCV1.0, or studied OpenCV1.0 's classic Classics learning OpenCV, you'll feel very gracious. You will find the new OPENCV with more powerful and convenient features to help you do more with less.
 Want to have a new version of OPENCV Interface reference book computer vision enthusiasts
 This book gives a detailed explanation of the common classes and functions since OpenCV2, including OpenCV3, and provides a "book Core function List" in the appendix for retrieval. You'll quickly find the functions, data structures, and classes you need to use in your book.
 OpenCV enthusiasts who want to have a huge amount of detailed annotated OpenCV2, OpenCV3 sample program code
 This book contains the OpenCV2 version of the 95 book mainline sample program source code, 21 sample program source code, OPENCV3 version of the 95 book mainline sample program source code. OpenCV2, OpenCV3 version Two code provides separate download. These program codes are commented in detail and in a structured manner, and provide an. exe file that can be run independently for quick viewing of program effects for easy viewing and retrieval. You'll find the reference code you need in a huge sample program to speed up your research and learning.
 Amateur in the field of image processing and computer vision
 Sea-wide by diving, sky-high-flying birds, computer vision in the field of the Treasury to explore.
 Open Source Project Enthusiasts
 OpenCV as a fully free and open source code Library of computer vision, with a total of millions of lines of code for you to study, this book will guide you to learn their mentor.
 Sample program description for this book
 The sample program of this book was originally developed under the OpenCV 2.4.9 (April 15, 2014 release), and the first edition was written based on OpenCV2.4.9. During the manuscript writing and revision process, it coincided with the release of OpenCV3.0 Alpha (August 21, 2014) and OpenCV3 Beta (November 11, 2014), so this book, in its review and revision process (December 1, 2014), decided to stand at the top of the wave, To OpenCV2-based, adding OpenCV3 features, so that the book can be qualified OpenCV2 and OpenCV3 two editions of the role of the textbook. This is why the book has OpenCV2 and OpenCV3 two separate versions of the sample program.
 Two versions, detailed comments of more than 100 sample program source code is the soul of this book, the case of the example program is summarized below.
 This book contains the OpenCV2 version of the 95 book mainline sample program source code, 21 sample program source code, as well as the OpenCV3 version of the 95 book mainline sample program source code.
 OpenCV2, OpenCV3 version Two code provides separate download.
 The OpenCV2 version of the sample program was developed and tested in WINDOWS7 64-bit flagship, Visual Stuido 2010, OpenCV2.4.9, and theoretically supports all versions of the OPENCV2 series for compilation.
 The OpenCV3 version of the sample program was developed and tested in WINDOWS7 64-bit flagship, Visual Stuido 2010, OpenCV3.0 Beta, and theoretically supports a full version of OpenCV3, which is currently released.
 The program source code is commented in detail and methodically.
 Additional. exe files that can be run independently are provided for quick viewing of program effects and for easy retrieval.
 The sample code for this book is downloaded in the following ways.
 Scan the cover of the book after the two-dimensional code of the port, get.
 In the author's blog, click the download link posted in the appropriate book Maintenance blog post.
 Download in the official website of the electronic industry press.
 Thanks
 First of all, I need to thank my mentor, Professor autobiography of Nanjing University of Aeronautics and Astronautics, who has also personally participated in writing some chapters of the book. In the master's degree, if there is no mentor inculcation, I will not meet with OPENCV, there will be no publication of this book.
 Thanks to my fellow comrades, Wang Bihui and Wu Songsen, who have contributed to the perfection of this book, are part of the chapters in this book.
 Thanks to the OPENCV development team for developing such a powerful and stable, easy-to-use, open-source visual library for the world, and continuously maintaining and updating it.
 I thank my parents for raising my adult, thank you for the attentive of the family, you are my strongest backing.
 Thanks to my alma mater, Nanjing University of Aeronautics and Astronautics gave me a reluctant mediocrity, up and down Quest heart.
 Thanks to the Daiquan teachers of Nanjing University of Aeronautics and Astronautics for their help and support in publishing this book.
 Thanks to the NSFC Youth Science Foundation Project "Research on key technology of new single-stator two-DOF ultrasonic motor and its driving intelligent gimbal System" (Project approval number: 51205193) provides financial support for the theoretical research of this book.
 Thanks to the Chen Xiaomou and Ding Yijong editors of the publishing house of the electronics industry press, they have made a deep impression on the professional and rigorous attitude of the publication.
 Finally, I need to thank the many readers on my blog, is your hope for this book and enthusiastic message let me have to complete the book of motivation and courage.
 Communication and Errata
 Due to the limited level of the editor, even after many times the book proofreading, there will inevitably be omissions. Hope that before the book you, can be enthusiastic to point out the mistakes in the book, so that in the next edition of the books printed, can be a more perfect and rigorous appearance, presented in front of everyone. In addition, you have to believe that you are not a person in the fight, in the author's blog, you can find with their like-minded many enthusiasts who love computer vision programming technology. We can communicate together and learn to improve.
 Finally, I hope everyone in this book help, can be very good to get started and master the new version of OpenCV.
 May this book for the new version of OPENCV in the domestic popularization and development in the world, offer humble strength.
 Light Ink
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