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A complete update of a bestselling introduction to computer
graphics, this volume explores current computer graphics
hardware and software systems, current graphics techniques,
and current graphics applications. Includes expanded
coverage of algorithms, applications, 3-D modeling and
rendering, and new topics such as distributed ray tracing,
radiosity, physically based modeling, and visualization
techniques.
This text offers complete coverage of computer graphics. As
a textbook, it can be used effectively in senior-level computer
graphics courses or in first year graduate-level courses. It
features an emphasis on rendering and in-depth coverage of
all classical computer graphics algorithms. Procedural
Elements of Computer Graphics also contains more than 90
worked examples, and is suitable for use by professional
programmers, engineers, and scientists.
Introduction to Visual Computing: Core Concepts in Computer
Vision, Graphics, and Image Processing covers the
fundamental concepts of visual computing. Whereas past
books have treated these concepts within the context of
specific fields such as computer graphics, computer vision or
image processing, this book offers a unified view of these
core concepts, thereby providing a unified treatment of
computational and mathematical methods for creating,
capturing, analyzing and manipulating visual data (e.g. 2D
images, 3D models). Fundamentals covered in the book
include convolution, Fourier transform, filters, geometric
transformations, epipolar geometry, 3D reconstruction, color
and the image synthesis pipeline. The book is organized in
four parts. The first part provides an exposure to different
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kinds of visual data (e.g. 2D images, videos and 3D
geometry) and the core mathematical techniques that are
required for their processing (e.g. interpolation and linear
regression.) The second part of the book on Image Based
Visual Computing deals with several fundamental techniques
to process 2D images (e.g. convolution, spectral analysis and
feature detection) and corresponds to the low level retinal
image processing that happens in the eye in the human
visual system pathway. The next part of the book on
Geometric Visual Computing deals with the fundamental
techniques used to combine the geometric information from
multiple eyes creating a 3D interpretation of the object and
world around us (e.g. transformations, projective and epipolar
geometry, and 3D reconstruction). This corresponds to the
higher level processing that happens in the brain combining
information from both the eyes thereby helping us to navigate
through the 3D world around us. The last two parts of the
book cover Radiometric Visual Computing and Visual Content
Synthesis. These parts focus on the fundamental techniques
for processing information arising from the interaction of light
with objects around us, as well as the fundamentals of
creating virtual computer generated worlds that mimic all the
processing presented in the prior sections. The book is
written for a 16 week long semester course and can be used
for both undergraduate and graduate teaching, as well as a
reference for professionals.
Thoroughly updated, this fourth edition focuses on modern
techniques used to generate synthetic three-dimensional
images in a fraction of a second. With the advent of
programmable shaders, a wide variety of new algorithms
have arisen and evolved over the past few years. This edition
discusses current, practical rendering methods used in
games and o
This book is suitable for undergraduate students in computer
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science and engineering, for students in other disciplines who
have good programming skills, and for professionals.
Computer animation and graphics–once rare, complicated,
and comparatively expensive–are now prevalent in everyday
life from the computer screen to the movie screen. Interactive
Computer Graphics: A Top-Down Approach with ShaderBased OpenGL®, 6e, is the only introduction to computer
graphics text for undergraduates that fully integrates OpenGL
3.1 and emphasizes application-based programming. Using C
and C++, the top-down, programming-oriented approach
allows for coverage of engaging 3D material early in the text
so readers immediately begin to create their own 3D
graphics. Low-level algorithms (for topics such as line
drawing and filling polygons) are presented after readers
learn to create graphics.
Assuming no background in computer graphics, this junior - to
graduate-level course presents basic principles for the
design, use, and understanding of computer graphics
systems and applications. The authors, authorities in their
field, offer an integrated approach to two-dimensional and
three-dimensional graphics topics.
Reflecting the rapid expansion of the use of computer
graphics and of C as a programming language of choice for
implementation, this new version of the best-selling Hearn
and Baker text converts all programming code into the C
language. Assuming the reader has no prior familiarity with
computer graphics, the authors present basic principles for
design, use, and understanding of computer graphics
systems. The authors are widely considered authorities in
computer graphics, and are known for their accessible writing
style.
OpenGL ES is the standard graphics API used for mobile and
embedded systems. Despite its widespread use, there is a
lack of material that addresses the balance of both theory and
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practice in OpenGL ES. JungHyun Han’s Introduction to
Computer Graphics with OpenGL ES achieves this perfect
balance. Han’s depiction of theory and practice illustrates
how 3D graphics fundamentals are implemented. Theoretical
or mathematical details around real-time graphics are also
presented in a way that allows readers to quickly move on to
practical programming. Additionally, this book presents
OpenGL ES and shader code on many topics. Industry
professionals, as well as, students in Computer Graphics and
Game Programming courses will find this book of importance.
Complete Coverage of OpenGL 4.5--the Latest Version
(Includes 4.5, 4.4, SPIR-V, and Extensions) The latest
version of today's leading worldwide standard for computer
graphics, OpenGL 4.5 delivers significant improvements in
application efficiency, flexibility, and performance. OpenGL
4.5 is an exceptionally mature and robust platform for
programming high-quality computer-generated images and
interactive applications using 2D and 3D objects, color
images, and shaders. OpenGL Programming Guide, Ninth
Edition, presents definitive, comprehensive information on
OpenGL 4.5, 4.4, SPIR-V, OpenGL extensions, and the
OpenGL Shading Language. It will serve you for as long as
you write or maintain OpenGL code. This edition of the bestselling "Red Book" fully integrates shader techniques
alongside classic, function-centric approaches, and contains
extensive code examples that demonstrate modern
techniques. Starting with the fundamentals, its wide-ranging
coverage includes drawing, color, pixels, fragments,
transformations, textures, framebuffers, light and shadow,
and memory techniques for advanced rendering and
nongraphical applications. It also offers discussions of all
shader stages, including thorough explorations of tessellation,
geometric, and compute shaders. New coverage in this
edition includes Thorough coverage of OpenGL 4.5 Direct
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State Access (DSA), which overhauls the OpenGL
programming model and how applications access objects
Deeper discussions and more examples of shader
functionality and GPU processing, reflecting industry trends to
move functionality onto graphics processors Demonstrations
and examples of key features based on community feedback
and suggestions Updated appendixes covering the latest
OpenGL libraries, related APIs, functions, variables, formats,
and debugging and profiling techniques
Essential Mathematics for Games and Interactive
Applications, 2nd edition presents the core mathematics
necessary for sophisticated 3D graphics and interactive
physical simulations. The book begins with linear algebra and
matrix multiplication and expands on this foundation to cover
such topics as color and lighting, interpolation, animation and
basic game physics. Essential Mathematics focuses on the
issues of 3D game development important to programmers
and includes optimization guidance throughout. The new
edition Windows code will now use Visual Studio.NET. There
will also be DirectX support provided, along with OpenGL due to its cross-platform nature. Programmers will find more
concrete examples included in this edition, as well as
additional information on tuning, optimization and robustness.
The book has a companion CD-ROM with exercises and a
test bank for the academic secondary market, and for main
market: code examples built around a shared code base,
including a math library covering all the topics presented in
the book, a core vector/matrix math engine, and libraries to
support basic 3D rendering and interaction.
Computer animation and graphics–once rare, complicated,
and comparatively expensive–are now prevalent in everyday
life from the computer screen to the movie screen.Interactive
Computer Graphicsis the only introduction to computer
graphics text for undergraduates that fully integrates OpenGL
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and emphasizes application-based programming. Using C
and C++, the top-down, programming-oriented approach
allows for coverage of engaging 3D material early in the
course so students immediately begin to create their own 3D
graphics. Low-level algorithms (for topics such as line
drawing and filling polygons) are presented after students
learn to create graphics. This book is suitable for
undergraduate students in computer science and
engineering, for students in other disciplines who have good
programming skills, and for professionals.
Thoroughly revised, this third edition focuses on modern
techniques used to generate synthetic three-dimensional
images in a fraction of a second. With the advent of
programmable shaders, a wide variety of new algorithms
have arisen and evolved over the past few years. This edition
discusses current, practical rendering methods used in
games and other applications. It also presents a solid
theoretical framework and relevant mathematics for the field
of interactive computer graphics, all in an approachable style.
The authors have made the figures used in the book available
for download for fair use.:Download Figures. Reviews
Rendering has been a required reference for professional
graphics practitioners for nearly a decade. This latest edition
is as relevant as ever, covering topics from essential
mathematical foundations to advanced techniques used by
today’s cutting edge games. -- Gabe Newell, President,
Valve, May 2008 Rendering ... has been completely revised
and revamped for its updated third edition, which focuses on
modern techniques used to generate three-dimensional
images in a fraction of the time old processes took. From
practical rendering for games to math and details for better
interactive applications, it's not to be missed. -- The
Bookwatch, November 2008 You'll get brilliantly lucid
explanations of concepts like vertex morphing and variance
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shadow mapping—as well as a new respect for the incredible
craftsmanship that goes into today's PC games. -- Logan
Decker, PC Gamer Magazine , February 2009
This textbook, first published in 2003, emphasises the
fundamentals and the mathematics underlying computer
graphics. The minimal prerequisites, a basic knowledge of
calculus and vectors plus some programming experience in C
or C++, make the book suitable for self study or for use as an
advanced undergraduate or introductory graduate text. The
author gives a thorough treatment of transformations and
viewing, lighting and shading models, interpolation and
averaging, Bézier curves and B-splines, ray tracing and
radiosity, and intersection testing with rays. Additional topics,
covered in less depth, include texture mapping and colour
theory. The book covers some aspects of animation, including
quaternions, orientation, and inverse kinematics, and includes
source code for a Ray Tracing software package. The book is
intended for use along with any OpenGL programming book,
but the crucial features of OpenGL are briefly covered to help
readers get up to speed. Accompanying software is available
freely from the book's web site.
This is the eBook of the printed book and may not include any
media, website access codes, or print supplements that may
come packaged with the bound book. OpenGL®: A Primer is
a concise presentation of fundamental OpenGL, providing
readers with a succinct introduction to essential OpenGL
commands as well as detailed listings of OpenGL functions
and parameters. Angel uses a top-down philosophy to teach
computer graphics based on the idea that students learn
modern computer graphics best if they can start programming
significant applications as soon as possible. The book makes
it easy for students to find functions and their descriptions,
and supplemental examples are included in every chapter to
illustrate core concepts. This primer can be used both as a
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companion to a book introducing computer graphics
principles and as a stand-alone guide and reference to
OpenGL for programmers with a background in computer
graphics.

With contributions by Michael Ashikhmin, Michael
Gleicher, Naty Hoffman, Garrett Johnson, Tamara
Munzner, Erik Reinhard, Kelvin Sung, William B.
Thompson, Peter Willemsen, Brian Wyvill. The third
edition of this widely adopted text gives students a
comprehensive, fundamental introduction to
computer graphics. The authors present the
mathematical foundations of computer graphics with
a focus on geometric intuition, allowing the
programmer to understand and apply those
foundations to the development of efficient code.
New in this edition: Four new contributed chapters,
written by experts in their fields: Implicit Modeling,
Computer Graphics in Games, Color, Visualization,
including information visualization Revised and
updated material on the graphics pipeline, reflecting
a modern viewpoint organized around programmable
shading. Expanded treatment of viewing that
improves clarity and consistency while unifying
viewing in ray tracing and rasterization. Improved
and expanded coverage of triangle meshes and
mesh data structures. A new organization for the
early chapters, which concentrates foundational
material at the beginning to increase teaching
flexibility.
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This book is a must-have for anyone serious about
rendering in real time. With the announcement of
new ray tracing APIs and hardware to support them,
developers can easily create real-time applications
with ray tracing as a core component. As ray tracing
on the GPU becomes faster, it will play a more
central role in real-time rendering. Ray Tracing
Gems provides key building blocks for developers of
games, architectural applications, visualizations, and
more. Experts in rendering share their knowledge by
explaining everything from nitty-gritty techniques that
will improve any ray tracer to mastery of the new
capabilities of current and future hardware. What
you'll learn: The latest ray tracing techniques for
developing real-time applications in multiple domains
Guidance, advice, and best practices for rendering
applications with Microsoft DirectX Raytracing (DXR)
How to implement high-performance graphics for
interactive visualizations, games, simulations, and
more Who this book is for:Developers who are
looking to leverage the latest APIs and GPU
technology for real-time rendering and ray tracing
Students looking to learn about best practices in
these areas Enthusiasts who want to understand
and experiment with their new GPUs
This text combines the principles and major
techniques in computer graphics with state-of-the-art
examples that relate to things students and
professionals see every day on the Internet and in
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computer-generated movies. The author has written
a highly practical and exceptionally accessible text,
thorough and integrated in approach. Concepts are
carefully presented, underlying mathematics are
explained, and the importance of each concept is
highlighted. This book shows the reader how to
translate the math into program code and shows the
result. This new edition provides readers with the
most current information in the field of computer
graphics. *NEW-Uses OpenGL as the supporting
software-An appendix explains how to obtain it (free
downloads) and how to install it on a wide variety of
platforms. *NEW-Uses C++ as the underlying
programming language. Introduces useful classes
for graphics but does not force a rigid object-oriented
posture. *NEW-Earlier and more in-depth treatment
of 3D graphics and the underlying mathematics.
*NEW-Updates al content to reflect the advances in
the field. *NEW-Extensive case studies at the end of
each chapter. graphics. *NEW-A powerful Scene
Design Language (SDL) is introduced and
described; C++ code for the SDL interpreter is
available on the book's Web site. *NEW-An
Appendix on the PostScript language shows how
this powerful page layout language operates. *Lays
out the links between a concept, underlying
mathematics, program coding, and the result.
*Includes an abundance of state-of-the-art worked
examples. *Provides a Companion Web site http:
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//www prenhall.com/hil
OpenGL Shading Language 4 Cookbook is a handson guide that gets straight to the point – actually
creating graphics, instead of just theoretical learning.
Each recipe is specifically tailored to satisfy your
appetite for producing real-time 3-D graphics using
the latest GLSL specification. This book is for
OpenGL programmers looking to use the modern
features of GLSL 4 to create real-time, threedimensional graphics. Familiarity with OpenGL
programming, along with the typical 3D coordinate
systems, projections, and transformations is
assumed. It can also be useful for experienced
GLSL programmers who are looking to implement
the techniques that are presented here.
A guide to the concepts and applications of
computer graphics covers such topics as interaction
techniques, dialogue design, and user interface
software.
This resource illustrates the mathematics that a
game programmer would need to develop a
professional-quality 3D engine. The book starts at a
fairly basic level in each of several areas such as
vector geometry, modern algebra, and physics, and
then progresses to somewhat more advanced topics.
Particular attention is given to derivations of key
results, ensuring that the reader is not forced to
endure gaps in the theory.
This new edition of 3D Computer Graphics has been
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fully revised to take into account new developments
in graphics. It features new material on modeling and
representation, viewing systems, parametric
representation, and scientific visualization. The book
is richly illustrated with world-class graphics.
This book is written for the student who wishes to learn not
only the concepts of computer graphics but also its
meaningful implementation. It is a comprehensive text on
Computer Graphics and is appropriate for an introductory
course in the subject.
For junior- to graduate-level courses in computer graphics.
Assuming no background in computer graphics, this junior- to
graduate-level textbook presents basic principles for the
design, use, and understanding of computer graphics
systems and applications. The authors, authorities in their
field, offer an integrated approach to two-dimensional and
three-dimensional graphics topics. A comprehensive
explanation of the popular OpenGL programming package,
along with C++ programming examples illustrates
applications of the various functions in the OpenGL basic
library and the related GLU and GLUT packages.
The book also contains the following additional features:
discussion of hardware and software components of graphics
systems, as well as various applications; exploration of
algorithms for creating and manipulating graphics displays,
and techniques for implementing the algorithms; use of
programming examples written in C to demonstrate the
implementation and application of graphics algorithms; and
exploration of GL, PHIGS, PHIGS+, GKS, and other graphics
libraries.
From geometric primitives to animation to 3D modeling to
lighting, shading, and texturing, Computer Graphics Through
OpenGL®: From Theory to Experiments, Second Edition
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presents a comprehensive introduction to computer graphics
that uses an active learning style to teach key concepts.
Equally emphasizing theory and practice, the book provides
an understanding not only of the principles of 3D computer
graphics, but also the use of the OpenGL® Application
Programming Interface (API) to code 3D scenes and
animation, including games and movies. The undergraduate
core of the book is a one-semester sequence taking the
student from zero knowledge of computer graphics to a
mastery of the fundamental concepts with the ability to code
applications using fourth-generation OpenGL. The remaining
chapters explore more advanced topics, including the
structure of curves and surfaces and the application of
projective spaces and transformations. New to the Second
Edition 30 more programs, 50 more experiments, and 50
more exercises Two new chapters on OpenGL 4.3 shaders
and the programmable pipeline Coverage of: Vertex buffer
and array objects Occlusion culling and queries and
conditional rendering Texture matrices Multitexturing and
texture combining Multisampling Point sprites Image and pixel
manipulation Pixel buffer objects Shadow mapping Web
Resource The book’s website at www.sumantaguha.com
provides program source code that runs on various platforms.
It includes a guide to installing OpenGL and executing the
programs, special software to help run the experiments, and
figures from the book. The site also contains an instructor’s
manual with solutions to 100 problems (for qualifying
instructors only).
An introduction to the basic concepts of 3D computer
graphics that offers a careful mathematical exposition within a
modern computer graphics application programming
interface. Computer graphics technology is an amazing
success story. Today, all of our PCs are capable of producing
high-quality computer-generated images, mostly in the form
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of video games and virtual-life environments; every summer
blockbuster movie includes jaw-dropping computer generated
special effects. This book explains the fundamental concepts
of 3D computer graphics. It introduces the basic algorithmic
technology needed to produce 3D computer graphics, and
covers such topics as understanding and manipulating 3D
geometric transformations, camera transformations, the
image-rendering process, and materials and texture mapping.
It also touches on advanced topics including color
representations, light simulation, dealing with geometric
representations, and producing animated computer graphics.
The book takes special care to develop an original exposition
that is accessible and concise but also offers a clear
explanation of the more difficult and subtle mathematical
issues. The topics are organized around a modern shaderbased version of OpenGL, a widely used computer graphics
application programming interface that provides a real-time
“rasterization-based” rendering environment. Each chapter
concludes with exercises. The book is suitable for a rigorous
one-semester introductory course in computer graphics for
upper-level undergraduates or as a professional reference.
Readers should be moderately competent programmers and
have had some experience with linear algebra. After
mastering the material presented, they will be on the path to
expertise in an exciting and challenging field.
Drawing on an impressive roster of experts in the field,
Fundamentals of Computer Graphics, Fourth Edition offers an
ideal resource for computer course curricula as well as a userfriendly personal or professional reference. Focusing on
geometric intuition, the book gives the necessary information
for understanding how images get onto the screen by using
the complementary approaches of ray tracing and
rasterization. It covers topics common to an introductory
course, such as sampling theory, texture mapping, spatial
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data structure, and splines. It also includes a number of
contributed chapters from authors known for their expertise
and clear way of explaining concepts. Highlights of the Fourth
Edition Include: Updated coverage of existing topics Major
updates and improvements to several chapters, including
texture mapping, graphics hardware, signal processing, and
data structures A text now printed entirely in four-color to
enhance illustrative figures of concepts The fourth edition of
Fundamentals of Computer Graphics continues to provide an
outstanding and comprehensive introduction to basic
computer graphic technology and theory. It retains an
informal and intuitive style while improving precision,
consistency, and completeness of material, allowing aspiring
and experienced graphics programmers to better understand
and apply foundational principles to the development of
efficient code in creating film, game, or web designs. Key
Features Provides a thorough treatment of basic and
advanced topics in current graphics algorithms Explains core
principles intuitively, with numerous examples and pseudocode Gives updated coverage of the graphics pipeline, signal
processing, texture mapping, graphics hardware, reflection
models, and curves and surfaces Uses color images to give
more illustrative power to concepts
This is a ‘how to’ book for scientific visualization. The book
does not treat the subject as a subset of information
visualisation, but rather as a subject in its own right. An
introduction on the philosophy of the subject sets the scene
and the theory of colour perception is introduced. Next, using
Brodlie’s taxonomy to underpin its core chapters, it is shown
how to classify data. Worked examples are given throughout
the text and there are practical ‘sidebars’ for readers with
access to the IRIS Explorer software who can try out the
demonstrations on an accompanying website. The book
concludes with a ‘taster’ of ongoing research.
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OpenGL® ES™ is the industry’s leading software
interface and graphics library for rendering sophisticated
3D graphics on handheld and embedded devices. The
newest version, OpenGL ES 3.0, makes it possible to
create stunning visuals for new games and apps, without
compromising device performance or battery life. In the
OpenGL ® ES ™ 3.0 Programming Guide, Second
Edition, the authors cover the entire API and Shading
Language. They carefully introduce OpenGL ES 3.0
features such as shadow mapping, instancing, multiple
render targets, uniform buffer objects, texture
compression, program binaries, and transform feedback.
Through detailed, downloadable C-based code
examples, you’ll learn how to set up and program every
aspect of the graphics pipeline. Step by step, you’ll
move from introductory techniques all the way to
advanced per-pixel lighting and particle systems.
Throughout, you’ll find cutting-edge tips for optimizing
performance, maximizing efficiency with both the API
and hardware, and fully leveraging OpenGL ES 3.0 in a
wide spectrum of applications. All code has been built
and tested on iOS 7, Android 4.3, Windows (OpenGL ES
3.0 Emulation), and Ubuntu Linux, and the authors
demonstrate how to build OpenGL ES code for each
platform. Coverage includes EGL API: communicating
with the native windowing system, choosing
configurations, and creating rendering contexts and
surfaces Shaders: creating and attaching shader objects;
compiling shaders; checking for compile errors; creating,
linking, and querying program objects; and using source
shaders and program binaries OpenGL ES Shading
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Language: variables, types, constructors, structures,
arrays, attributes, uniform blocks, I/O variables, precision
qualifiers, and invariance Geometry, vertices, and
primitives: inputting geometry into the pipeline, and
assembling it into primitives 2D/3D, Cubemap, Array
texturing: creation, loading, and rendering; texture wrap
modes, filtering, and formats; compressed textures,
sampler objects, immutable textures, pixel unpack buffer
objects, and mipmapping Fragment shaders:
multitexturing, fog, alpha test, and user clip planes
Fragment operations: scissor, stencil, and depth tests;
multisampling, blending, and dithering Framebuffer
objects: rendering to offscreen surfaces for advanced
effects Advanced rendering: per-pixel lighting,
environment mapping, particle systems, image postprocessing, procedural textures, shadow mapping,
terrain, and projective texturing Sync objects and fences:
synchronizing within host application and GPU execution
This edition of the book includes a color insert of the
OpenGL ES 3.0 API and OpenGL ES Shading Language
3.0 Reference Cards created by Khronos. The reference
cards contain a complete list of all of the functions in
OpenGL ES 3.0 along with all of the types, operators,
qualifiers, built-ins, and functions in the OpenGL ES
Shading Language.
Computer Graphics with OpenGLComputer Graphics
with OpenGLPrentice Hall
COMPREHENSIVE COVERAGE OF SHADERS AND
THE PROGRAMMABLE PIPELINE From geometric
primitives to animation to 3D modeling to lighting,
shading and texturing, Computer Graphics Through
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OpenGL®: From Theory to Experiments is a
comprehensive introduction to computer graphics which
uses an active learning style to teach key concepts.
Equally emphasizing theory and practice, the book
provides an understanding not only of the principles of
3D computer graphics, but also the use of the OpenGL®
Application Programming Interface (API) to code 3D
scenes and animation, including games and movies. The
undergraduate core of the book takes the student from
zero knowledge of computer graphics to a mastery of the
fundamental concepts with the ability to code
applications using fourth-generation OpenGL®. The
remaining chapters explore more advanced topics,
including the structure of curves and surfaces,
applications of projective spaces and transformations
and the implementation of graphics pipelines. This book
can be used for introductory undergraduate computer
graphics courses over one to two semesters. The careful
exposition style attempting to explain each concept in the
simplest terms possible should appeal to the self-study
student as well. Features • Covers the foundations of 3D
computer graphics, including animation, visual
techniques and 3D modeling • Comprehensive coverage
of OpenGL® 4.x, including the GLSL and vertex,
fragment, tessellation and geometry shaders • Includes
180 programs with 270 experiments based on them •
Contains 750 exercises, 110 worked examples, and 700
four-color illustrations • Requires no previous knowledge
of computer graphics • Balances theory with
programming practice using a hands-on interactive
approach to explain the underlying concepts
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The Official Reference Document to OpenGL, Version
1.4 OpenGL is a powerful software interface used to
produce high-quality computer-generated images and
interactive graphics applications by rendering 2D and 3D
geometric objects, bitmaps, and color images. Officially
sanctioned by the OpenGL Architecture Review Board
(ARB), The OpenGL Reference Manual, Fourth Edition,
is the comprehensive and definitive documentation of all
core OpenGL functions. This fourth edition has been
completely revised and updated for OpenGL Versions
1.3 and 1.4. It features coverage of cube-mapped
textures, multisampling, depth textures and shadowing,
multitexturing, and register combiners. In addition, this
book documents all OpenGL Utility Library functions
(GLU 1.3) and the OpenGL extension to the X Window
System (GLX 1.3). A comprehensive reference section
documents each set of related OpenGL commands.
Each reference page contains: A description of the
command's parameters The command's effect on
rendering and how OpenGL's state is modified Examples
References to related functions Errors generated by
each function This book also includes a conceptual
overview of OpenGL, a summary of commands and
routines, a chapter on defined constants and associated
commands, and descriptions of the multitexturing and
imaging subset ARB extensions. The OpenGL Technical
Library provides tutorial and reference books for
OpenGL. The Library enables programmers to gain a
practical understanding of OpenGL and shows them how
to unlock its full potential. Originally developed by SGI,
the Library continues to evolve under the auspices of the
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Architecture Review Board (ARB), an industry
consortium responsible for guiding the evolution of
OpenGL and related technologies. The OpenGL ARB is
composed of leaders in the computer graphics industry:
3Dlabs, Apple, ATI, Dell, Evans & Sutherland, HewlettPackard, IBM, Intel, Matrox, NVIDIA, SGI, and Sun
Microsystems.
Presents an illustrated look at computers, describing how
they were invented, how they work, the different types,
how they are used in everyday life, and how they affect
the future.
This book is an essential tool for second-year
undergraduate students and above, providing clear and
concise explanations of the basic concepts of computer
graphics, and enabling the reader to immediately
implement these concepts in Java 2D and/or 3D with
only elementary knowledge of the programming
language. Features: provides an ideal, self-contained
introduction to computer graphics, with theory and
practice presented in integrated combination; presents a
practical guide to basic computer graphics programming
using Java 2D and 3D; includes new and expanded
content on the integration of text in 3D, particle systems,
billboard behaviours, dynamic surfaces, the concept of
level of detail, and the use of functions of two variables
for surface modelling; contains many pedagogical tools,
including numerous easy-to-understand example
programs and end-of-chapter exercises; supplies useful
supplementary material, including additional exercises,
solutions, and program examples, at an associated
website.
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