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Course Abstract 

This course is intended to give the participant a working knowledge of several procedural ap­

proaches in modeling, shading, rendering, and animation. The procedural approaches presented 

will include two-d_imensional textures, solid textures, hypertextures, volume density functions, at­

mospheric effects, and fractal algorithms. The participant will see the details of these techniques 

that are normally left out of technical papers, including useful and practical guidelines for selecting 

·parameter values. The course will start with an overview of the dill'erent procedural techniques and 

how they relate. An in-depth description of the basic primitive functions used will be presented, 

including a thorough presentation of noise and turbulence functions and their implementation. Af­

ter this introduction, the course will follow a progression in the use of procedural techniques from 

two-dimensional texturing to solid texturing, to its extension as hypertextures and gas volume den­

sity functions. Animations using these techniques will also be presented. Finally, the course will 

describe atmospheric scattering, fractal applications and their relationship to the other procedural 

techniques. 



Speaker Biographies 

David Ebert is an instructor in the Department of Computer and Information Science at The 
Ohio State University. He received his PhD in Computer and Information Science in June, 
1991. His current resean:h interests include rendering and animating gases and fluids, com­
bining volume and surface-based rendering, texturing, and animation control issues. 

Ebert has presented a paper on rendering and animating procedurally defined gases at SIG­
GRAPH '90, has produced 2 animations featuring this work which won numerous awards and 
appeared in the SIGGRAPH '89 and SIGGRAPH '90 Animation Screening Rooms. His work 
has also appeared in the SIGGRAPH '89, '90, and '91 Technical Slide sets as well as several 
textbooks and the cover of IEEE Computer Graphics and Applications magazine. 

Ken Musgrave is a lecturer and PhD candidate in the Yale University Department of Computer 
Science. His research is primarily in the area of modeling natural phenomena, specifically 
realistic imaging of fractal landscapes; however, he considers the production of fine art with 
the computer to be his primary !!ioal. He has been a resean:h assistant to Benoit Mandelbrot 
in the Mathematics Department of Yale University since 1987. 

Musgrave's research papers have appeared in IEEE Computer Graphics and Applications, 
the proceedings of SIGGRAPH '89, Graphics Interface '89, "Graphics Gems ll and lli", the 
mM Journal of Resean:h & Development, and other technical publications. His images have 
been displayed in the SIGGRAPH '88 and '91 Art Shows and have appeared on the covers 
of "The Science of Fractal Images", IEEE Computer Graphics and Applications, Computer 
Graphics World, and Sun World, as well as in National Geographic, "Fundamentals of Inter­
active Computer Graphics", the Communications of the ACM and numerous magazines and 
books internationally. 

Darwyn. Peachey is an Animation Scientist at Pixar. Since 1988 he has worked on the design 
and implementation of the RenderMan renderers and in-house animation software. Darwyn 
received M.Sc. and B.Sc. degrees in computer science from the U Diversity of Saskatchewan, 
Canada. Prior to joining Pixar he spent three years developing UNIX kernel software and four 
years as a member of the computer science resean:h stall' at the University of Saskatchewan. 

Ken Perlin is an Assistant Professor of Computer Science at at Courant Institute of Mathematical 
Sciences of New York University since 1987. He received his Ph.D. in Computer Science at 
the Courant Institute and his B.A. in Theoretical Mathematics at Harvard University. 

Dr. Perlin was Head of Software Development at R/GREENBERG Associates in New York, 
NY from 1984 through 1987. Prior to that he was the System Architect for computer gen­
erated animation at Mathematical Applications Group, Inc., Elmsford, NY. from 1979 to 
1984. He is a recipient of the 1991 Presidential Young Investigator Award, and he serves 
on the Board of Directors of the New York chapter of ACM/SIGGRAPH. He has developed 
software for a number of films and commercials using computer graphics but his favourite is 
still TRON, no matter what anybody says. 
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Speaker Contact Information 

Dr .. DavidS. Ebert Instructor 
Department of Computer and Information Science 
Tbe Ohio State University 
2036 Neil Ave. 
Columbus, OH 43210-1277 
(614) 292-0054 
ebert@cis.ohio-state.edu (Internet) 

. F. Kenton Musgrave Research Assistant and Lecturer 

Darwyn Peachey 

Dr. Ken Perlin 

Yale U Diversity Dept&. of Computer Science and Mathematics 
Box 2155 Yale Station 
10 Hillhouse Ave. 
New Haven, CT 06520 
(203) 432-4016 
(203) 432-2797 (fax) 
musgrave@yale.edu (Internet) 

Animation Scientist 
Pixar 
1001 West Cutting 
Richmond, Ca 94804 
(510) 236-4000 
peachey@pixar.com (Internet) 

Assistant Professor 
Department of Computer Science 
New York University 
New York, NY 
(212) 998-3386 
perlin@cs.nyu.edu (Internet) 
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Course Schedule 

1. Course Introduction Time: .25 hr .................................................. 1-1 
David Ebert 

2. Procedural Textures Time: 1.25 hr ............................................ , ... 2-1 
Darwyn Peachey 

(a) Introduction to Procedural Methods 

(b) Procedural Texture Generation 

(c) Antialiaaing Procedural Textures 

3. A Hypertexture Tutorial Time: 1.25 hr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-1 
Ken Perlin 

(a) Rendering Support 

(b) Interaction 

(c) Example Hypertextures and Their Development 

4. Modeling and Animating Gases and Fluids Time: 1.25hr ....................... 4-1 
David Ebert 

(a) Introduction to Procedural Modeling and Animation 

(b) Modeling Gas Geometry 

(c) Animation Techniques for Procedural Modeling 

5. Procedural Models of Natural Phenomena Time: 1.25hr ........................ 5-1 
Ken Musgrave 

(a) Introdnction 

(b) Atmospheric Scattering 

(c) Procedural Fractal Models 

(d) Example: Terran-Plaoet Texture 

6. Conclusion Time: . 75hr 
All Speakers 
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