
PREFACE

Almost ten years have past since we wrote the first edition of Virtual Reality Technol-
ogy. Since then Virtual Reality has proven to be fast-changing, largely misunderstood
(outside the technical community), and still awaiting full-spread application.

Computing technology, especially the Personal Computer, has seen dramatic im-
provements, and laid the foundation for worldwide VR development. Formal educa-
tion in colleges and universities, aimed at preparing specialists capable of creating
useful VR applications, has unfortunately lagged behind. This is due to the absence
of good VR textbooks, as well as a lack of instructors with first-hand knowledge of
the subject.

In writing this book, we were aware of the fast-changing technology of the field,
and consequently, we updated the material presented in the first edition and included
new developments in hardware, software, and applications. Haptics merits a particular
mention, since it has now entered "mainstream" VR and is treated in an integrative
manner in our book.

Our main motivation in writing a second edition was, however, to offer a com-
plete, structured book that follows the rigors of texts written in related fields, such
as Mathematics, Electrical Engineering, or Computer Science. Therefore Virtual
Reality Technology, Second Edition includes definitions, mathematical formulae, and
review questions. It also provides the reader with video clips, because we felt that
seeing examples of actual simulations will allow the student to better understand
the concepts. These video clips are found on the CD accompanying the book, and
are cross-referenced in text with the special icon y^g- A laboratory manual with
six chapters, each intended for a different experiment and programming skill is also
included on the CD. The Laboratory Manual uses VRML and Java 3D, since they
are freely available on the Web, without additional license expenses for schools and
universities. The experiments are designed for PC-based VR stations incorporating
sensing gloves, stereo glasses, 3-D trackers, and haptic joysticks, in order to give the
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student a true experience in VR programming. Each Laboratory Manual chapter has
homework and programming assignments for undergraduate and graduate students.

The textbook is intended for use in a one-semester VR course and can also be used
in "subspecialty" classes. Its first four chapters—'Introduction,'7 "Input Devices,"
"Output Devices," and "Computer Architectures for VR"—can form the core of a
hardware-intensive course targeted mainly for the engineer. The next three chapters—
"Modeling," "VR Programming" and "Human Factors in VR"—are appropriate for
an advanced course in human-machine interfaces, more familiar to the computer
scientist and experimental psychologist. The last two chapters—"Traditional VR
Applications" and "Emerging Applications of VR"—are of interest to programmers,
application developers, and others, and thus generally applicable. An Instructor's Re-
source Page has been set up at www.vrtechnology.org. This site has additional teaching
materials to be used in connection to this book.

We want to thank first ChanSu Lee who co-authored the laboratory manual. We
are grateful to the hundreds of students in the School of Engineering at Rutgers who
took the Virtual Reality course and its associated laboratory over the past few years.
Their enthusiasm for the subject, timely feedback and willingness to test the unknown
helped make this textbook a better one. Our thanks also go to the CAIP Center at
Rutgers University and its system support staff for providing computing and printing
resources, and fixing up glitches. We are grateful to the many companies, laboratories,
and individuals who contributed materials for this book. Special thanks go to Professor
Steve Feiner and the Computer Science Department at Columbia University where
Grigore Burdea spent part of his writing sabbatical. Professor Kay Stanney took time
off from her busy schedule at the University of Central Florida, and wrote the Foreword
to this edition, for which we are grateful. Last, but not least, we want to thank our
families, for their support, encouragement, and willingness to sacrifice "quality time"
so that this book transits from the virtual to the real.
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