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Introduction to the Chinese Edition

This book first appeared in the English language in July, 2009. Less than one year later on
one of my perennial visits to China, Professor Jiansong Deng from the University of Science and
Technology in Hefei approached me about the possibility of translating this text into Chinese.
I was delighted at the prospect of my book reaching a much wider audience, so I immediately
agreed to support his efforts.

Nowadays there are many excellent textbooks on Computer Graphics, some of which cover
much more ground than this text. There are also several fine books on Geometric Modeling and
Computer Aided Geometric Design. But there seems to be no book that treats both subjects
in an integrated and compelling fashion. This book is intended to fill this gap.

This text is aimed specifically at instructors and students who want to teach and learn
both subjects simultaneously in a one or two semester course. Most chapters are intentionally
short, so that they can each be read in one sitting and covered in one or two one hour lectures.
Exercises are provided at the end of each chapter so that students can test their understanding
as well as enhance their mastery of the material.

Parts 1 of this book deals with Computer Graphic in 2-dimensions with special focus on
fractals, a topic that both I and my students find endlessly fascinating. Fractals provide an
excellent introduction both to Computer Graphics-affine transformations along with render-
ing techniques-and Geometric Modeling—fixed point methods as well as a surprisingly good
preparation for subdivision surfaces.

Part III of this text treats traditional topics in 3-dimensional Computer Graphics: color
and intensity, recursive ray tracing, shading, hidden surface algorithms, and radiosity. There
is also a good deal of material here on surface and solid modeling, since it is my intention to
teach Geometric Modeling side by side with Computer Graphics.

Part II is devoted to the mathematical methods necessary for understanding and mastering
both Computer Graphics and Geometric Modeling. The emphasis here is on coordinate free
vector techniques, topics that students often encounter in courses in Mathematics without real-
izing their very practical applications. Affine and projective transformations, matrix methods,
and quaternions are all covered in detail here to prepare the way for the subsequent material
on 3-dimensional Computer Graphics and Geometric Modeling.

Finally Part IV of this book focuses on traditional topics in Geometric Modeling: Bezier,
blossoming and B-spline techniques, as well as an introduction o subdivision surfaces. Two

themes tie this part of the text back to the earlier material in this book. First, an emphasis
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on rendering these freeform curves and surfaces connects this material back to 3-dimensional
Computer Graphics. Second, the connection between subdivision surfaces and fractals is
emphasized, so that by the end this book comes full circle back to its original themes.

This Chinese edition also contains material not in the English edition. At the Conference
on Algebraic Geometry and Geometric Modeling (AGGM) held in Liang, China during the
summer of 2009, just a few weeks after the publication of the original English edition of this
book, Rida Farouki presented a talk where he discussed the connection between non-planar
Pythagorean hodograph curves and quaternions. Inspired by this talk and several subsequent
conversations with Professor Farouki, I realized that there is a much more intuitive way to
present and understand the geometry underlying quaternion algebra. Therefore for this Chinese
edition I have rewritten Chapter 15 on Quaternion Multiplication. If there is ever a second
English edition, I intend to include this new material there as well.

No book is ever actually written by a single person. Family and friends, publisher and
translator, colleagues and students, culture and tradition all play a role. I cannot thank everyone
explicitly in this short space. But I do want to thank my publisher Taylor and Francis for
supporting the publication of a Chinese edition, only a very short time after the appearance of
the original English edition. I would also especially like to thank Professor Jiansong Deng for
initiating this Chinese edition, and for his dedication, diligence, and perseverance in completing

this translation.

Ron Goldman
Houston, Texas
February, 25, 2011
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