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Visualization Challenge

Cockroach Portrait
David Yager, University of Maryland

Cockroach haters, look your enemy in the eye! Photographing small animals
like this 2-centimeter-long Cuban banana cockroach, Panchlora nivea, has
its challenges: You can focus on only a small part of the tiny animal in one
shot. To overcome this drawback, David Yager of the University of Maryland,
College Park, relied on technologies old and new. He laid the dead roach on
its back on a bed of glass beads and took multiple snapshots at different
depths of field through a regular dissecting microscope. Each frame focused
on different parts of the roach’s head. With three light tubes, he lit the
roach’s face from various angles and peeked into its head. Next, he merged
12 separate frames using image-processing software called Automontage to
create a clear and detailed “Cockroach Portrait.”

FIRST PLACE
An Egyptian Child Mummy

Robert Cheng, W. Paul Brown, and Rebecca Fahrig, Stan-
ford University, and Christof Reinhart, Volume Graphics

For 75 years, this child mummy resided in the Rosicrucian
Egyptian Museum in San Jose, California, its body unseen by
human eyes, its story a mystery. Then, in early 2005, a team of
researchers and computer engineers led by W. Paul Brown of
Stanford University began to unravel the threads of this
mystery using the latest imaging technology.

Radiologists at Stanford University used a high-resolution
C-arm computed tomography (CT) scanner from Siemens Medical
Solutions to generate 60,000 2D scans of the unopened, intact
mummy. Computers running the latest 3D computer graphics at
Silicon Graphics used these scans to create a 3D model of the
mummy and its interior.

Analysis of the data revealed that the 2000-year-old
mummy is the remains of a 4- or 5-year-old girl from a well-to-do
family. The Rosicrucian museum has since named her Sherit,
ancient Egyptian for “Little One.” Her body showed no telltale
signs of trauma or long-term disease, and so the researchers
believe Sherit died unexpectedly. “She must have died from an
infectious disease,” says Brown, nicknamed “Mummy Daddy”
by his team members. “We want to put together a CD to send it
to different museums.”

Felice Frankel, a member of the panel of judges, says that
the panel’s decision was undeterred by the fact that CT scanning
and computer imaging, rather than traditional photography,
produced the “stunningly beautiful” image. It shows how “the
definition of photography in science has expanded,” she says.

22 SEPTEMBER 2006 VOL 313 SCIENCE www.sciencemag.org

Published by AAAS



A Da Vinci Blackboard Lesson in
Multi-Conceptual Anatomy

Caryn Babaian, Bucks County Community College,
Newtown, Pennsylvania

Some things never grow old. Leonardo da Vinci's Vitruvian Man, first drawn
more than 500 years ago, is still teaching people about the intricacies of the
human body. Biology teacher Caryn Babaian of Bucks County Community Col-
lege in Newtown, Pennsylvania, uses the iconic sketch as a “multi-conceptual
image” in her introductory anatomy class to illustrate three crucial anatomical
concepts: rotation, transparency, and transverse section. Babaian requires her
students to draw the image in their notebooks as they watch it take shape on
the blackboard. Panel of judges member Thomas Lucas says even though the
use of the image “gave inspiration to a few people, the effect on them might
have been more powerful than something that went over the mass media.”

FIRST PLACE

Still Life: Five Glass Surfaces
on a Tabletop

Richard Palais, University of California, Irvine,
and Luc Benard

To most of us, a surface is something we can touch and attribute
a shape to—the spherical surface of a ball or the toroidal surface
of a doughnut. But there are innumerable surfaces that we cannot
touch, or see, or even know of, because they are representations
of mathematical functions. Mathematicians have long relied on
their own powers of imagination to picture these abstract sur-
faces. Now, mathematicians such as Richard Palais of the Univer-
sity of California, Irvine, and graphic artists such as Luc Benard
are exploiting the magic of computer graphics to recreate these
abstract mathematical surfaces in familiar yet intriguing settings.

This illustration presents five well-known mathematical sur-
faces, rendered as glass objects in a highly realistic “Still Life.”
To create their chosen surfaces, Benard relied on the computer
program 3D-XplorMath, developed by Palais for visualizing
many of the most famous mathematical surfaces. He then
exported these surfaces into a 3D-rendering program, using it
to give the objects a glassy texture and place them on a virtual
glass-covered wooden tabletop.

Panel of judges member Felice Frankel was impressed by
the image’s ability to engage viewers and trigger their curiosity.
“That is what we strive for in any visual experiment, that we are
creating curiosity, by engaging each other [visually],” she says.
“That is how we can learn from one another.”

Curtis DuBois

This landscape began as an effort to aid handwriting
analysts. According to independent media artist Curtis
DuBois, who is based in Lummi Island, Washington, “every
individual has a characteristic way of using pressure in
their writing,” resulting in a unique pattern of pressure
points. He used a 3D ray-tracing program to convert the
shades of gray in a digitally scanned image of the hand-
written letter “e” into variations in virtual altitude. By
turning the darker spots into deeper areas in the image,
DuBois was able to highlight the “hot spots” or pressure
points and thus increase the amount of information avail-
able in the writing. He then added color and “atmospheric
effects” for “aesthetic impact” of the image.
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