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Abstract 
 

 
Fast graphics hardware including dedicated vertex processing, 3D rasterization, texturing, 
and pixel processing is becoming as ubiquitous as floating-point hardware. The ubiquity 
and performance of this hardware leads us to consider the extent to which this hardware 
can be harnessed to solve geometric and scientific problems beyond the conventional 
domain of image synthesis for the sake of pretty animation. In particular, there are a 
number of complicated geometric and scientific problems whose solutions provide the 
basis for many application areas in graphics, robotics, vision, simulation, computer 
gaming, visualization and high-performance computing. Many of the sophisticated 
"behind-the-curtain" geometric computations are often hard to perform accurately and 
robustly with reasonable efficiency.  At the same time, the graphics processing units offer 
a lot of potential as generally programmable SIMD and streaming units. This course 
covers all aspects of using graphics rasterization hardware for interactive geometric and 
scientific computations. 
 
This course will start with an overview with some of the graphics hardware features that 
lend themselves to solving geometric and scientific problems. Next we will talk about 
software APIs and issues in implementing some basic geometric queries on this 
hardware. After that the course will deal with three main different application areas: 
geometric arrangements, collision and reconstruction problems, scientific computation 
including linear solvers, Fast Fourier transforms dynamic and fluid simulation and finally 
global illumination and interactive walkthroughs. Each talk will present some novel 
algorithms for these geometric or scientific problems that make use of the capabilities of 
the rasterization hardware. The speakers will also summarize their experiences in 
implementing different algorithms on graphics processors, surprises and technical lessons 
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Biography: Dinesh Manocha is currently a professor of computer science at the 
University of North Carolina at Chapel Hill. He received his B.Tech. degree in 
computer science and engineering from the Indian Institute of Technology, Delhi in 
1987; M.S. and Ph.D. in computer science at the University of California at Berkeley 
in 1990 and 1992, respectively. During the summers of 1988 and 1989, he was a 
visiting researcher at the Olivetti Research Lab and General Motors Research Lab, 
respectively. He received Alfred and Chella D. Moore fellowship and IBM graduate 
fellowship in 1988 and 1991, respectively, and a Junior Faculty Award in 1992. He 
was selected an Alfred P. Sloan Research Fellow, received NSF Career Award in 
1995, Office of Naval Research Young Investigator Award in 1996, and Hettleman 
Prize for scholarly achievement at UNC Chapel Hill in 1998. His research interests 
include geometric and solid modeling, interactive computer graphics, physically 
based modeling, virtual environments, robotics and scientific computation. He has 
published more than 120 papers in leading conferences and journals on computer 
graphics, geometric and solid modeling, robotics, symbolic and numeric 
computation, virtual reality, molecular modeling and computational geometry. He 
has served as a program committee member for many leading conferences on virtual 
reality, computer graphics, computational geometry, geometric and solid modeling 
and molecular modeling. He was the program co-chair for the first ACM Siggraph 
workshop on simulation and interaction in virtual environments and program chair of 
first ACM Workshop on Applied Computational Geometry. He was the guest editor 
of special issues of International Journal of Computational Geometry and 
Applications. He has also edited and co-authored two research monographs and 
consulted for a number of companies including Intel, Mechanical Dynamics, Boeing, 
Division, TC2 corporation etc. 
He has been working on topics related to interactive computer graphics and 
geometric algorithms for more than ten years. These include collision detection, 
proximity computations, interactive walkthroughs, visibility, motion planning, multi-
pass rendering, and discretized geometric computations. Some of the software 
systems developed by his research groups have been widely used. He has taught 
courses on computer graphics, computational geometry and scientific computing at 
the University of North Carolina for the last six years. He has given invited talks at a 
number of conferences and workshops and has been a speaker in SIGGRAPH 
courses. He has also organized other SIGGRAPH courses in the past. 

  
 

iv 



• Michael Doggett 
 
ATI Research 
62 Forest Street 
Marlborough, MA 01752 
(508) 303-3900 x3863 (o) 
MDoggett@ati.com 

 
Biography: Michael Doggett works as an architect on graphics hardware at ATI 
Research. He completed his B.S. degree in Computer Science in 1990, B.E. degree in 
Electrical Engineering in 1992, and Ph.D. in 1997 all at the School of Computer 
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Department of the University of Tuebingen as a PostDoc where he worked on 
custom hardware for Volume Rendering and Displacement Mapping. He has been 
involved in teaching courses at the University of New South Wales and the 
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published numerous papers and is a member of IEEE Computer Society, and ACM. 
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department, where he contributes towards the development of practical new 
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particular emphasis on problems concerning large-scale networks and services. Prior 
to joining AT&T Labs, Shankar graduated with a Ph.D. from the University of North 
Carolina at Chapel Hill. Shankar's primary research interests include 3D computer 
graphics, hardware-assisted geometric algorithms, and reliable geometric and 
numeric computation. Shankar has authored several papers in these areas and has 
given a number of technical presentations in leading conferences in computer 
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Biography: Ming C. Lin received her B.S., M.S., Ph.D. degrees in Electrical 
Engineering and Computer Science in 1988, 1991, 1993 respectively from the 
University of California, Berkeley. She is currently an assistant professor in the 
Computer Science Department at the University of North Carolina (UNC), Chapel 
Hill. Prior to joining UNC, she was an assistant professor in the Computer Science 
Department at both Naval Postgraduate School and North Carolina A&T State 
University, and a Program Manager at the U.S. Army Research Office. She received 
the NSF Young Faculty Career Award in 1995 and Honda Research Initiation award 
in 1997. Her research interests include real time 3D graphics for virtual 
environments, applied computational geometry, physically based modeling, robotics 
and distributed interactive simulation. She has served as a program committee 
member for many leading conferences on virtual reality, computer graphics, and 
computational geometry. She was the general chair of the First ACM Workshop on 
Applied Computational Geometry and the co-Chair of 1999 ACM Symposium on 
Solid Modeling and Applications. She is also a guest editor of the International 
Journal on Computational Geometry and Applications, the co-editor of "Applied 
Computation Geometry", and the Category Editor of ACM Computing Reviews in 
Computer Graphics. She has also consulted for a number of companies including 
Intel, Mechanical Dynamics and Division. 
Ming has been working in computational geometry, computer graphics and virtual 
environments for more than nine years. Over the last five years, she has led the 
development of a number of algorithms and systems for interactive collision 
detection. These include I-COLLIDE, RAPID, V-COLLIDE, S-COLLIDE, H-
COLLIDE, SWIFT, SWIFT++, PIVOT, PQP and DEEP. They have been widely 
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