OpenGL Data Visualization Cookbook

By Raymond C. H. Lo, William C. Y. Lo

Read Online ©

OpenGL Data Visualization Cookbook By Raymond C. H. Lo, William C. Y.
Lo

OpenGL Data Visualization
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Over 35 hands-on recipesto createimpressive, stunning visualsfor awide
range of real-time, interactive applications using OpenGL

About This Book

- Get acquainted with a set of fundamental OpenGL primitives and concepts that
enabl e users to create stunning visuals of arbitrarily complex 2D and 3D
datasets for many common applications

- Exploreinteractive, rea-time visualization of large 2D and 3D datasets or
models, including the use of more advanced techniques such as stereoscopic 3D
rendering.

- Create stunning visuals on the latest platforms including mobile phones and
state-of-the-art wearable computing devices

Who ThisBook IsFor

This book isaimed at anyone interested in creating impressive data visualization
tools using modern graphics hardware. Whether you are a devel oper, engineer, or
scientist, if you are interested in exploring the power of OpenGL for data
visualization, this book is for you. While familiarity with C/C++is
recommended, no previous experience with OpenGL is assumed.

What You Will Learn

- Install, compile, and integrate the OpenGL pipeline into your own project

- Create interactive applications using GLFW to handle user inputs and the
Android Sensor framework to detect gestures and motions on mobile devices

- Use OpenGL primitives to plot 2-D datasets such as time series dynamically

- Render complex 3D volumetric datasets with techniques such as data slicers
and multiple viewpoint projection

- Render images, videos, and point cloud data from 3D range-sensing cameras
using the OpenGL Shading Language (GLSL)

- Develop video see-through augmented reality applications on mobile devices
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with OpenGL ES 3.0 and OpenCV
- Visualize 3D models with meshes and surfaces using stereoscopic 3D
technology

In Detall

OpenGL is agreat multi-platform, cross-language, and hardware-accel erated
graphicsinterface for visualizing large 2D and 3D datasets. Data visualization
has become increasingly challenging using conventional approaches as datasets
become larger and larger, especially with the Big Data evolution. From a mobile
device to a sophisticated high-performance computing cluster, OpenGL libraries
provide devel opers with an easy-to-use interface to create stunning visualsin 3D
in real time for awide range of interactive applications.

This book provides a series of easy-to-follow, hands-on tutorials to create
appealing OpenGL -based visualization tools with minimal development time.
We will first illustrate how to quickly set up the development environment in
Windows, Mac OS X, and Linux. Next, we will demonstrate how to visualize
data for awide range of applications using OpenGL, starting from simple 2D
datasets to increasingly complex 3D datasets with more advanced techniques.
Each chapter addresses different visualization problems encountered in real life
and introduces the relevant OpenGL features and librariesin a modular fashion.

By the end of this book, you will be equipped with the essential skillsto develop
awide range of impressive OpenGL-based applications for your unique data
visualization needs, on platforms ranging from conventional computers to the
latest mobile/wearable devices.

Style and approach

Thisis an easy-to-follow, comprehensive Cookbook showing readers how to
create avariety of real-time, interactive data visualization tools. Each topic is
explained in a step-by-step format. A range of hot topicsisincluded, including
stereoscopic 3D rendering and data visualization on maobile/wearable platforms.
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Over 35 hands-on recipesto create impressive, stunning visualsfor a wide range of real-time,
interactive applications using OpenGL

About This Book

- Get acquainted with a set of fundamental OpenGL primitives and concepts that enable usersto create
stunning visuals of arbitrarily complex 2D and 3D datasets for many common applications

- Exploreinteractive, real-time visualization of large 2D and 3D datasets or models, including the use of
more advanced techniques such as stereoscopic 3D rendering.

- Create stunning visuals on the latest platforms including mobile phones and state-of-the-art wearable
computing devices

Who ThisBook IsFor

Thisbook is aimed at anyone interested in creating impressive data visualization tools using modern graphics
hardware. Whether you are a developer, engineer, or scientist, if you are interested in exploring the power of
OpenGL for data visualization, this book isfor you. While familiarity with C/C++ isrecommended, no
previous experience with OpenGL is assumed.

What You Will Learn

- Ingtall, compile, and integrate the OpenGL pipeline into your own project

- Create interactive applications using GLFW to handle user inputs and the Android Sensor framework to
detect gestures and motions on mobile devices

- Use OpenGL primitivesto plot 2-D datasets such as time series dynamically

- Render complex 3D volumetric datasets with techniques such as data slicers and multiple viewpoint
projection

- Render images, videos, and point cloud data from 3D range-sensing cameras using the OpenGL Shading
Language (GLSL)

- Develop video see-through augmented reality applications on mobile devices with OpenGL ES 3.0 and
OpenCV

- Visualize 3D models with meshes and surfaces using stereoscopic 3D technology

|n Detail

OpenGL is agreat multi-platform, cross-language, and hardware-accel erated graphics interface for
visualizing large 2D and 3D datasets. Data visualization has become increasingly challenging using
conventional approaches as datasets become larger and larger, especially with the Big Data evolution. From
amobile device to a sophisticated high-performance computing cluster, OpenGL libraries provide developers
with an easy-to-use interface to create stunning visualsin 3D in real time for awide range of interactive



applications.

This book provides a series of easy-to-follow, hands-on tutorials to create appealing OpenGL-based
visualization tools with minimal development time. We will first illustrate how to quickly set up the
development environment in Windows, Mac OS X, and Linux. Next, we will demonstrate how to visualize
datafor awide range of applications using OpenGL, starting from simple 2D datasets to increasingly
complex 3D datasets with more advanced techniques. Each chapter addresses different visualization
problems encountered in real life and introduces the relevant OpenGL features and libraries in a modular
fashion.

By the end of this book, you will be equipped with the essential skills to develop awide range of impressive
OpenGL-based applications for your unique data visualization needs, on platforms ranging from
conventional computers to the latest mobile/wearable devices.

Style and approach

Thisis an easy-to-follow, comprehensive Cookbook showing readers how to create avariety of real-time,
interactive data visualization tools. Each topic is explained in a step-by-step format. A range of hot topicsis
included, including stereoscopic 3D rendering and data visualization on mobile/wearable platforms.
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Editorial Review
About the Author
Raymond C.H. Lo

Raymond C. H. Lo is currently the CTO and cofounder of Meta (http://www.getameta.com), a company in
Silicon Valley that is creating the world's first augmented reality eyeglasses with 3D gesture input and 3D
stereoscopic display. This next-generation wearable computing technology, which is the result of his PhD
research, has been featured extensively in news media, including CNN, MIT News, CNET, and Forbes
magazine. During his PhD, Raymond worked with Professor Steve Mann, who is widely recognized as the
father of wearable computing. Together, they published and presented papers at |eading conferences,
including the SIGGRAPH and | EEE conferences, on real-time high-dynamic-range (HDR) imaging,
augmented reality, and digital eyeglasses, which involve high-performance computation using CUDA and
visualization using OpenGL .

WilliamC.Y.Lo

William C. Y. Lo is currently an MD-PhD candidate at Harvard Medical School. He is pursuing his PhD
degreein thejoint Harvard-MIT Medical Engineering and Medical Physics program under the guidance of
Professor Brett Bouma (and co-advisor Professor Benjamin Vakoc) at Massachusetts General Hospital, who
founded the NIH-funded Center for Biomedical OCT Research and Translation. He obtained his bachelor of
applied science degree in computer engineering and his M Sc degree in medical biophysics from the
University of Toronto, where he worked with Professor Lothar Lilge and Professor Jonathan Rose on high-
performance computing for photodynamic therapy planning using custom FPGA hardware and graphics
processors with CUDA. He, along with J. Rose and L. Lilge, worked on Computational Acceleration for
Medical Treatment Planning: Monte Carlo Simulation of Light Therapies Accelerated using GPUs and
FPGASs, VDM Verlag, 2010.

Users Review
From reader reviews:
Joshua Ricker:

What do you concentrate on book? It isjust for students because they're still students or that for all peoplein
the world, what the best subject for that? Simply you can be answered for that concern above. Every person
has diverse personality and hobby for each and every other. Don't to be forced someone or something that
they don't desire do that. Y ou must know how great along with important the book OpenGL Data
Visualization Cookbook. All type of book can you see on many options. Y ou can look for the internet
options or other social media.



Eleanor Williams:

This OpenGL Data Visualization Cookbook book is not ordinary book, you have it then the world isin your
hands. The benefit you have by reading this book will be information inside this publication incredible fresh,
you will get datawhich is getting deeper you actually read alot of information you will get. This specific
OpenGL Data Visualization Cookbook without we recognize teach the one who examining it become critical
in considering and analyzing. Don't end up being worry OpenGL Data Visualization Cookbook can bring
once you are and not make your carrier space or bookshelves' turn out to be full because you can haveitin
your lovely laptop even cell phone. This OpenGL Data Visualization Cookbook having fine arrangement in
word as well aslayout, so you will not really feel uninterested in reading.

Lorraine Cox:

Hey guys, do you really wants to finds a new book to see? May be the book with the concept OpenGL Data
Visualization Cookbook suitable to you? Often the book was written by famous writer in thisera. The
particular book untitled OpenGL Data Visualization Cookbookis the one of several books which everyone
read now. That book was inspired lots of people in the world. When you read this reserve you will enter the
new way of measuring that you ever know prior to. The author explained their strategy in the simple way,
thus all of people can easily to comprehend the core of this publication. This book will give you awide range
of information about this world now. So that you can see the represented of the world in this book.

Robert Hansen:

Reading a publication can be one of alot of action that everyone in the world enjoys. Do you like reading
book and so. There are alot of reasons why people like it. First reading a publication will give you alot of
new facts. When you read a e-book you will get new information due to the fact book is one of many waysto
share the information aswell astheir idea. Second, looking at a book will make an individual more
imaginative. When you examining a book especially fiction book the author will bring that you imagine the
story how the people do it anything. Third, you can share your knowledge to other folks. When you read this
OpenGL Data Visualization Cookbook, you are able to tells your family, friends as well as soon about yours
e-book. Y our knowledge can inspire the mediocre, make them reading a guide.
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