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Traditional Wisdom

• Computer graphics is a difficult subject

• Computer graphics requires a student to
master a lot of mathematics and technical
algorithms

• All the computer graphics a scientist needs
to know is how to run the right tools and
applications for visualization



BUT...

• Computer graphics is not necessarily a
difficult subject

• Computer graphics need not require a
student to master a lot of mathematics and
technical algorithms

• A scientist should know what lies behind
visualization just as a scientist should know
what lies behind the formulas of calculus



Project: to create a sound model
for the beginning computer

graphics course that allows it to
serve both computer science and

other science students



What would such a course be like?

• The course focus would be on graphics
programming  instead of graphics theory and
algorithms

• The course would use a standard programming
API, such as OpenGL, for its work

• The course lectures would discuss graphics
concepts, but the course projects would allow
the students to work with their science



What would the prerequisites be?

• Sound programming skills, and an ability to
see the geometry in the world around them
– Programming skills means roughly B or better

in two programming courses

– Seeing geometry requires simple spatial
abilities that don’t come from coursework but
may be picked up from the students’ science
and/or mathematics work



Course projects...

Projects would progress from very simple to
more sophisticated as the  course progresses
– Simple geometry and color

– Lighting/shading, transformations, callbacks

– User controls, interface issues

– Clipping, transparency, texture maps, splines, ...

– Object selection and interaction with image parts

All these can work across all the science areas



What sciences are covered?

The current draft materials include projects for
– Mathematics (curves and surfaces)

– Chemistry (molecular modeling)

– Some drafts for physics

Other topics are in development, and I’m looking
for collaborators to work with me on science
content as I work on the graphics.  I especially
want to work with people from biology.



Let’s see some examples of
possible student projects



Who wins with this approach?

• Computer science wins because we serve
our colleagues and our universities better
(and we get a broader student base),

• Science students win because they get a
good background in the computer graphics
they will use for visualization,

• Science programs win because they get a
sound course without a lot of requirements



Where can this work go?

• Computer science programs might build this
service-oriented graphics course into their
curricula

• Computational science programs might
work with computer science to develop this
course

• The examples I’m developing might serve
as direct support for science courses



What’s the follow-on course?

The algorithms and techniques that are part of
the traditional graphics course can be
covered in a second course that builds on
the intro course described here.

The background in the graphics programming
course allows the second course to move
very quickly and to go much further than
the traditional intro course.



Contact information:

• Email address is  rsc@sdsc.edu or
cunningham@siggraph.org

• Home page is
http://www.cs.csustan.edu/~rsc/

• Draft materials are online at
http://www.cs.csustan.edu/~rsc/NSF/
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