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Here’s what three pioneers in computer graphics and human-computer
interaction have to say about this book:

“What a tour de force—everything one would
want—comprehensive, encyclopedic, and authoritative.”

—Jim Foley

“At last, a book on this important, emerging area. It will be an
indispensable reference for the practitioner, researcher, and
student interested in 3D user interfaces.”

—Andy van Dam

“Finally, the book we need to bridge the dream of 3D graphics with
the user-centered reality of interface design. A thoughtful and
practical guide for researchers and product developers. Thorough
review, great examples.”

—Ben Shneiderman

As 3D technology becomes available for a wide range of applications, its
successful deployment will require well-designed user interfaces (UIs).
Specifically, software and hardware developers will need to understand the
interaction principles and techniques peculiar to a 3D environment. This
understanding, of course, builds on usability experience with 2D UIs. But it also
involves new and unique challenges and opportunities. Discussing all relevant
aspects of interaction, enhanced by instructive examples and guidelines,  3D
User Interfaces  comprises a single source for the latest theory and practice of
3D UIs.

Many people already have seen 3D UIs in computer-aided design, radiation
therapy, surgical simulation, data visualization, and virtual-reality entertainment.

http://mbooknom.men/go/best.php?id=0321980042
http://mbooknom.men/go/best.php?id=0321980042
http://mbooknom.men/go/best.php?id=0321980042


The next generation of computer games, mobile devices, and desktop
applications also will feature 3D interaction. The authors of this book, each at the
forefront of research and development in the young and dynamic field of 3D UIs,
show how to produce usable 3D applications that deliver on their enormous
promise.

Coverage includes:

The psychology and human factors of various 3D interaction tasks●

Different approaches for evaluating 3D UIs●

Results from empirical studies of 3D interaction techniques●

Principles for choosing appropriate input and output devices for 3D systems●

Details and tips on implementing common 3D interaction techniques●

Guidelines for selecting the most effective interaction techniques for common●

3D tasks
Case studies of 3D UIs in real-world applications●

To help you keep pace with this fast-evolving field, the book’s Web site,
www.3dui.org, will offer information and links to the latest 3D UI research and
applications.
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To help you keep pace with this fast-evolving field, the book’s Web site, www.3dui.org, will offer
information and links to the latest 3D UI research and applications.
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Editorial Review

From the Back Cover

Here’s what three pioneers in computer graphics and human-computer interaction have to say about
this book:

“What a tour de force—everything one would want—comprehensive, encyclopedic, and
authoritative.”

—Jim Foley

“At last, a book on this important, emerging area. It will be an indispensable reference for the
practitioner, researcher, and student interested in 3D user interfaces.”

—Andy van Dam

“Finally, the book we need to bridge the dream of 3D graphics with the user-centered reality
of interface design. A thoughtful and practical guide for researchers and product developers.
Thorough review, great examples.”

—Ben Shneiderman

As 3D technology becomes available for a wide range of applications, its successful deployment will require
well-designed user interfaces (UIs). Specifically, software and hardware developers will need to understand
the interaction principles and techniques peculiar to a 3D environment. This understanding, of course, builds
on usability experience with 2D UIs. But it also involves new and unique challenges and opportunities.
Discussing all relevant aspects of interaction, enhanced by instructive examples and guidelines,  3D User
Interfaces  comprises a single source for the latest theory and practice of 3D UIs.

Many people already have seen 3D UIs in computer-aided design, radiation therapy, surgical simulation, data
visualization, and virtual-reality entertainment. The next generation of computer games, mobile devices, and
desktop applications also will feature 3D interaction. The authors of this book, each at the forefront of
research and development in the young and dynamic field of 3D UIs, show how to produce usable 3D
applications that deliver on their enormous promise.

Coverage includes:

The psychology and human factors of various 3D interaction tasks●

Different approaches for evaluating 3D UIs●

Results from empirical studies of 3D interaction techniques●

Principles for choosing appropriate input and output devices for 3D systems●

Details and tips on implementing common 3D interaction techniques●

Guidelines for selecting the most effective interaction techniques for common 3D tasks●

Case studies of 3D UIs in real-world applications●

To help you keep pace with this fast-evolving field, the book’s Web site, www.3dui.org, will offer



information and links to the latest 3D UI research and applications.
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An architect sits in her home office, putting the final touches on the design of the new entrance to the city
park. A three-dimensional virtual model of the park appears in front of her on the desk’s surface. She nudges
a pathway slightly to the right to avoid a low-lying area, and then makes the model life-size so she can walk
along the path to view the effect. “Those dark colors on the sign at the entrance are too foreboding,” she
thinks, so she quickly changes the color palette to brighter primary colors. She looks up and notices that the
clients are arriving for the final design review meeting. They are located in other offices around the city, but
they can all view the 3D model and make suggested changes, as well as communicate with one another.
“What’s the construction plan?” asks one of the clients. The architect starts an animation showing the
progress of the project from start to finish. “That first step may not work,” says the client. “The excavation is
much too close to the existing playground. Let me show you.” He looks out his window, which has a view of
the park, and overlays the virtual construction plan on it. “You’re right,” says the architect, “let’s plan to
move the playground slightly—that will be much cheaper than changing the construction site.” After viewing
the effects of the change, all agree that this plan will work, and the meeting adjourns.

This scenario and others like it illustrate the enormous potential of 3D environments and applications. The
technology to realize such a vision is available now, although it will certainly be improved. But the scenario
also leaves out a great deal of information—information that is crucial to making this dream a reality. How
did the architect load the park model, and how does she manipulate her view of it? What technique is used to
change the pathway? How can multiple clients all manipulate the model at the same time? How do the
participants appear to each other in the virtual space? How is the speed and playback of the animation
controlled? How did the client instruct the system to merge the real and virtual scenes?

These questions all relate to the design of the user interface (UI) and interaction techniques for this 3D
application, an area that is usually given only a cursory treatment in futuristic films and books. The scenarios
usually either assume that all interaction between the user and the system will be “natural”—based on
techniques like intuitive gestures and speech—or “automatic”—the system will be so intelligent that it will
deduce the user’s intentions. But is this type of interaction realistic, or even desirable?

This book addresses the critical area of 3D UI design—a field that seeks to answer detailed questions, like
those above, that make the difference between a 3D system that is usable and efficient and one that causes
user frustration, errors, and even physical discomfort. We present practical information for developers, the
latest research results, easy-to-follow guidelines for the UI designer, and relevant application examples.
Although there are quite a few books devoted to UIs in general and to 2D UI design in particular, 3D UIs
have received significantly less attention. The results of work in the field are scattered throughout numerous
conference proceedings, journal articles, single book chapters, and Web sites. This field deserves a reference
and educational text that integrates the best practices and state-of-the-art research, and that’s why this book
was created.



How This Book Came to Be

The story of this book begins in April 1998, when Ivan Poupyrev and Doug Bowman were doctoral students
at Hiroshima University and Georgia Tech respectively, working on 3D interaction techniques for object
manipulation in virtual environments (VEs). We started a lively email discussion about the design and
usability of these techniques and about 3D UIs in general. Ivan, who was at the time a visiting research
student at the University of Washington, suggested that the discussion would be even more profitable if other
researchers in this new area could join in as well, and so the 3DUI mailing list was born. Since that time,
over 100 researchers from around the globe have joined the list and participated in the discussion (to see an
archive of all the list traffic or to join the list, check out http://www.3dui.org). Joe LaViola and Ernst Kruijff
were two of the first people to join the list.

In August of that same year, Doug forwarded to the list a call for tutorials for the upcoming IEEE Virtual
Reality Conference. After some discussion, Joe, Ivan, and Ernst agreed to join Doug to organize a tutorial on
“The Art and Science of 3D Interaction.” The tutorial was a big hit at the conference in Houston, and the
four of us continued to present courses on the topic at ACM Virtual Reality Software and Technology 1999,
IEEE VR 2000, and ACM SIGGRAPH 2000 and 2001.

After developing a huge amount of content for the notes supplements of these courses, we decided it would
be silly not to compile and expand all of this information in book form. Furthermore, there was no way to
include all the information available on 3D UIs in a one-day course. And that’s why you’re holding this book
in your hands today—a book containing information on 3D UIs that can’t be found in any other single
source.

What’s in the Book

The title of this book emphasizes that we have written it for both academics/researchers and
practitioners/developers—both those interested in basic research and those interested in applications. Most
chapters of the book integrate both theory and practical information. We intend the book to be used both as a
textbook (see suggestions below) and as a reference work.

Theory-related content includes the following:

Sections on the psychology and human factors of various 3D interaction tasks●

Information on different approaches for the evaluation of 3D UIs (Chapter 11)●

Results from empirical studies of 3D interaction techniques●

A research agenda for 3D interaction (Chapter 13)●

Lists of recommended further reading at the end of most chapters●

A comprehensive bibliography of important research articles●

Practice-related content includes the following:

Principles for choosing appropriate input and output devices for 3D systems (Chapters 3 and 4)●

Details and helpful tips for the implementation of common 3D interaction techniques●

Guidelines for the selection of interaction techniques for common 3D tasks●

Case studies of 3D UIs in real-world applications●

The book is organized into five parts. Part I introduces the topic of 3D UIs. Part II discusses the input and
output device technology used in the development of 3D UIs, with an emphasis on the impact of these
devices on usability and performance. Part III presents a wide range of 3D interaction techniques for the
common tasks of navigation, selection and manipulation, system control, and symbolic input. In Part IV, we



discuss the design, development, and evaluation of complete 3D UI metaphors and applications. Finally, Part
V considers the future, with chapters on 3D interaction in augmented reality applications and a research
agenda for 3D UIs. The appendix includes information on required mathematical background and is followed
by a bibliography of 3D UI references.

Throughout the book, we offer several special features. First, most chapters contain numerous
guidelines—practical and proven advice for the designer and developer. We also include implementation
details for many of the most common and useful interaction techniques. We describe these algorithms using
a combination of textual and mathematical descriptions (to avoid a bias toward any particular development
tool or programming style).

How to Use the Book and Related Material

If you are a 3D UI developer: Professional developers can use the book for inspiration and guidance in the
design, implementation, and evaluation of applications with 3D UIs. In the design process, developers can
consider overall UI metaphors from Part IV, choose specific interaction techniques from Part III, and match
these with appropriate input and display devices from Part II. The design guidelines from all of these
sections should help developers make rational, informed decisions. The implementation of the 3D UI can
benefit from the textual and mathematical descriptions of interaction techniques we provide in Part III.
Finally, developers can choose evaluation methods and assess the usability of their applications based on the
information in Chapter 11.

If you are a teacher: The book can also be used as a textbook in several different types of university-level
courses. A graduate course on 3D UI design could use it as a primary textbook. A more generic virtual
environments course could use Parts I, II, and III of this book as an introduction to the basic technology and
techniques used in VE interaction. An undergraduate HCI course could pull information from Parts I and IV
in a module on 3D interfaces and their differences from traditional UIs. Implementation of common
techniques from Part III could enhance a course on interactive 3D graphics.

If you are a researcher: This book can serve as a comprehensive reference guide for researchers engaged in
3D UI design or evaluation, the investigation of 3D applications, or the use of VEs or augmented reality. The
research agenda in Chapter 13 also provides researchers and research students with a list of important
questions to be addressed in the field. It could even be used as the starting point for a PhD student looking
for a topic related to 3D UIs.

3D UI design is a fast-moving and evolving field. Therefore, we are committed to updating the material in
this book. One way we will do this is through the book’s official Web site at http://www.3dui.org. This site
will contain information and links related to the latest 3D UI research and applications, organized in the
same manner as the book so you can easily find new information about the topics in a particular part or
chapter. The site will also allow you to join the 3DUI mailing list. We also ask for your help in keeping the
book up to date. Send us your comments, clarification questions, or links to additional information by
visiting the Web site above and using the online feedback form. Or email us directly at 3dui@3dui.org. Your
comments will help us update the Web site, as well as future editions of this book.

Users Review

From reader reviews:



Mary Ayala:

What do you concentrate on book? It is just for students since they are still students or that for all people in
the world, the actual best subject for that? Just simply you can be answered for that question above. Every
person has diverse personality and hobby for every other. Don't to be compelled someone or something that
they don't need do that. You must know how great and important the book 3D User Interfaces: Theory and
Practice (paperback). All type of book is it possible to see on many sources. You can look for the internet
solutions or other social media.

Charlene Martinez:

The book with title 3D User Interfaces: Theory and Practice (paperback) has a lot of information that you
can learn it. You can get a lot of benefit after read this book. This book exist new understanding the
information that exist in this publication represented the condition of the world right now. That is important
to yo7u to know how the improvement of the world. This kind of book will bring you inside new era of the
globalization. You can read the e-book in your smart phone, so you can read the item anywhere you want.

William Kirby:

Many people spending their time frame by playing outside together with friends, fun activity using family or
just watching TV all day long. You can have new activity to shell out your whole day by reading through a
book. Ugh, do you think reading a book can actually hard because you have to bring the book everywhere? It
all right you can have the e-book, having everywhere you want in your Smart phone. Like 3D User
Interfaces: Theory and Practice (paperback) which is obtaining the e-book version. So , why not try out this
book? Let's notice.

Kelly Jackson:

You can find this 3D User Interfaces: Theory and Practice (paperback) by check out the bookstore or Mall.
Only viewing or reviewing it may to be your solve difficulty if you get difficulties for your knowledge.
Kinds of this guide are various. Not only through written or printed but can you enjoy this book simply by e-
book. In the modern era just like now, you just looking by your local mobile phone and searching what their
problem. Right now, choose your own personal ways to get more information about your guide. It is most
important to arrange you to ultimately make your knowledge are still change. Let's try to choose proper ways
for you.
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