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e teapot was one of the rst free-form
models used in computer graphics. Since it was
created at the University of Utah (by Martin
Newell) in 1975, the teapot has become
a favorite computer graphics benchmark.

e teapot symbolizes Utahs distinguished
leadership in computer graphics.
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New Ray Tracing Class Leads to Three Publications

that Deal with Dynamic Scenes
By Ingo Wald

INTRODUCTION

One of the core tasks of computer graphics is “‘rendering, i.e., the process of
generating an image of a virtual 3D scene description. There are two main competing
rendering algorithms: ray tracing and Z-Bu ering (invented by Ed Catmull in his Utah
dissertation). Z-Bu ering is the algorithm used in *all* of today s graphics chips, and
is thus at the core of all of today s interactive applications. Although tremendously
fast, Z-Bu ering has a hard time producing advanced lighting e ects such as shadows
re ections, and refractions. Unfortunately, all of these advanced e ects are important
to achieving visual realism.

Ray tracing, in which virtual light rays are traced backwards into the scene, using
the laws of optics to simulate the propagation light. Ray tracing thus can produce
advanced lightinge ects, but has historically been too slow for interactive applications,
often spending minutes to hours on each frame. Because of improvements both in ray
tracing algorithms and commodity CPUs, ray tracing has recently become interactive.
This can greatly improve the realism of interactive computer graphics.

DYANMIC SCENES -- THE PROBLEM

While ray tracing approaches real time, there has been a glaring problem that limits
its potential for real interactive applications: ray tracing has been designed for static
(non-moving) scenes. Having to intersect millions of rays with millions of triangles,
ray tracing has always used spatial search structures such as grids, bounding volume
hierarchies (BVHs,) or kd-trees. These allow for quickly enumerating all the triangles
potentially intersected by a ray, but are built in a pre-process that precludes the scene
geometry changing without an expensive rebuilding operation.

Until last year most of the performance breakthroughs have been achieved
exclusively for kd-trees, which unfortunately are the most expensive data structure
with respect to build time, and thus the worst one for dynamic scenes assuming the
data structure every frame. As such, at SIGGRAPH 2005 ray tracing researchers agreed
that dealing e ciently with dynamic scenes was the most important open problem in
ray tracing.

Given the importance of the problem, by 2005 virtually all ray tracing groups
started to work on dynamic scenes. In cooperation with Saarland University, we
started working on a scheme that---at least for a very limited class of scenes---
would incrementally update the kd-trees, and in Spring 2006 was published at the

Eurographics conference. continued on page 7
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Alumni Profile
Rob Nelson

The Teapot meets up with Rob
Nelson (BS 94), local alumus and
Technology Director at Avalanche
Software in Salt Lake City.

Utah Teapot: What have you been
up to since graduating from the U?

Rob Nelson: | started out at Evans
and Sutherland writing programs to test
their graphics libraries. After a couple of
years | joined Sculptured Software as a
support programmer in games. Teams
were small then, and it was only a couple
of years before | was leading my own
game. A few years and a buyout later
we were Acclaim Studios Salt Lake City,
and | got the job of Technical Director.
| eventually left there to join Avalanche
Software, which is where | am today.
Its an excellent company with many
talented people. Last year Avalanche
was purchased by Disney, and today
we develop video games for the high-
pro le feature animation movies.

UT: What do you remember about
your time at the U?

RN:Ihad agreattimeatthe U. Iloved
all my computer science classes, which
| took rst before even touching any
of the core classes. | remember taking
Tom Hendersons robotics class. It was a
killer. | thought wed be programming

little ghting droids, and instead it was

math hell with inverse kinematics and
Jacobian matrices. Only 5 students
started the class, and only 3 nished.
It was hard, but some parts of his class
were so important that | use them to
this day. | also took a badminton class
- dont knock it! | now have a deep
respect for the sport, especially after
having been beaten by Uwe the math
professor.

UT: What are you working on at
Avalanche?

RN: Currently my biggest focus
is on core technology to support the
Xbox360 and the Playstation3. This
technology includes the run-time
engine as well as art tools and work ow
pipeline to support the asset creation
process. | m overseeing a team of great
developers.

UT: What do you enjoy most about
your job?

RN: | like to solve problems. Di cult
bugs are my favorite. However, what
| like best is being surprised by other
people, which happens all the time
here at Avalanche. The artists especially
have a knack of pushing the envelope
with the tools you give them, always
delivering more than you thought

Dave Hanscom Scholarship Update

The School of Computing would like to thank the more than sixty of you who have generously donated to the David
Hanscom Scholarship Fund! The scholarship fund is named in honor of recently retired Professor (Emeritus) Dave Hanscom,
who many of us know from his many years running our undergraduate program. Dave was a great friend, mentor, tutor, and
con dant to so many of us and is tickled pink that a scholarship in his name will help support incoming computer science

undergraduates.

E\bb Nelson
possible. Thats awesome.

UT: What has been your biggest
accomplishment?

RN: Thisishardtosay through my
careertherearemany mini-triumphsthat
come to mind, usually solving technical
problems in unique ways. Overall Id say
my biggest accomplishment is nding
a great work environment and doing
something that | love for a living.

Outside of his job at Avalanche,
Rob can be found spending time with
his family and planning his next scuba
trip. ad«

If you are interested in contacting
Rob, please send email to rob.nelson@
disney.com

Weare currently $6,500 away from our $25,000 goal. [fyou are willing to help usreach this goal, please contact Chris Coleman
at coleman@cs.utah.edu or call 801-581-8580. Donating is a great way to recognize Dave Hanscoms accomplishments and
carry on his legacy of support for School of Computing undergraduate students. Your generous support will help a deserving
student achieve his or her dream of attaining a Computer Science degree. For more information on the scholarship, including
an up to date list of our generous donors, see http://www.cs.utah.edu/info/hanscom. a4«

See back page for list of donors.
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School of Computing Welcomes
New Faculty Member

Hal Daume joined the
School of Computing in July
2006 after completing his
Ph.D. in Computer Science
atthe University of Southern
California, where he spent
most of his time in the
Intelligent Systems group
at the Information Sciences
Institute. Prior to attending
USC, Hal recieved his B.S. in
Mathematics from Carnegie
Mellon University.

During his nal
year at CMU, Hal developed interests in natural language
processing technology and decided to persue this topic
during his graduate studies. He now works at the boundary
between natural language and machine learning and works
on developing statistical models for complex language
phenomena. From an applied perspective, Hal is most
interested in developing technology that enables uses to
quickly nd and understand all the information out there
that is important to them. From a theoretical perspective,
Hal focuses on developing statistical models and e cient
algorithms for problems that exhibit complex structure, such
as those found in natural language.

When not coding or doing math on his white board, Hal
enjoys Aikido, skiing, badminton and rock climbing. You can
recognize him most easily by noting that he rarely wears
shoes. af«

Hal Daume

TN

New Warnock Engineering Building scheduled for
dedication February 2007. For more information go to
www.coe.utah.edu/web
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New Accomodations for the
School of Computing

by Martin Berzins
Director, School of Computing

It is always satisfying to report that major changes
are taking place that will improve the facilities available
to the School of Computing (SoC). Over the past 2
years the school has watched the creation of the new
Warnock Engineering Building. The new building
will house not only the SoC faculty in the Scienti ¢
Computing and Imaging Institute but also the Geometric
Design and Computation Group run by Rich Riesenfeld
and Elaine Cohen.

When completed the Warnock building will serve as
the new physical hub for the College of Engineering. It
will feature advanced computational facilities, modern
teaching space, faculty o cesand labs, and the College
administrative center. Other features include the
Michael O. Leavitt Student Learning Center with high
tech classrooms and seminar rooms, computer-based
teaching labs, team project rooms, quiet study areas,
and a food service area. The new building will also
have research areas that will feature faculty, graduate
student and post doc o ces, a visual supercomputer
center, conference rooms, and administrative space.
One of the major goals in creating the new space is to
give engineering students acomfortable and functional
environment to learn and interact with each other.

This move is also freeing up space in the Merrill
Engineering Building, making it possible to improve
accommodations for the rest of the school. Although
the school will be more physically distributed, overall
our accommodations will be much improved.

| am looking forward to the many challenges that
lie ahead as we begin to move people into the new
building and start the restructure of MEB. | believe that
the new building along with the new accommodations
in MEB will help in strengthening the educational and
research programs here at the SoC and launch us into a
new era of engineering at the University. 4a&<«

Contact Martin Berzins at director@cs.utah.edu
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