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irtual trip visits pig’s bloodstream

New UCI center to display animation in ‘Fantastic Voyage’ vein.

By GARY ROBBINS
THE ORANGE COUNTY REGISTER

IRVINE = Hemember  the old
seidi movie “Fantastic Voy-
age’?

Hollywood  miniaturized a
medical team and put it in a
tiny submarine, then injecied it
into a scientist’s bloodstream
so it could try o destroy a
blood elot in the hrain.

Joerg Meyoer conjurces  up
similar visuals, though not for
cheap entertainment. The UC
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livine compaul
er aeientist cre-
ales virtual
tours  of the
bloodstream

and other bio-

logical  path-

b ways,  giving
Joerg Meyer physicians and
medical TE-

searchers a sense of perspec-
tive they otherwise wouldn't
have,

Meyer's |utest creation: a
virtual Lour of a pig’s blood ves-

sel. The animation will be on
display today when UCI opens
its newest research center, the
California Institute for Tele-
commnications and Informa-
tion Technology, or CAL{IT)2.
We discussed the animation
with Meyer while he was pre-
paring to do more work in the
center's Graphies, Visualiza-
tion and lmaging Technology
lab.
@: Why did you create animation
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STRAIGHT
FROM THE
HEART: UC
Irvine
student Elke
Moritz “flies”
through a
blood vessel.
Creator
Joerg Meyer
says the vir-
tual tour can
have medical
and educa-
tional uses,
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of a blood vessel in a pig's heart?
Az Our hope is that this kind
of animation will give us a
betier understanding of Lhe
underlying eouses of coro-
nary heart disease,

A plg's heart is as close as
we ean get anatomically o
the heart of humans, and we
can cast pig hearts more eas.
ily Lthan we can do it with
people. We also can create
partivles that move through
the virtual blaodst ream ke

red blood cells and platelets.
We use wireless game con-
trollers Lo navigate throupgh
the blood vessels, past {he
cells and platelets, It's a way
of flying through the model,
like Lthe submarine in “Fan-
tastic Voyage.”
Q: What do you learn from such
virtual trips?
Az In our “fly-throughs,” we
are Lrving to identify topolog-
feeal| structores thal are more
prone to accumulate plaoques,
such as sharp angles or nar-
row pathways that can be-
come a bottleneck, There is a
common belief that heart at-
tacks usually arise from ar-

teries being clogged up by
atherosclerotic plague.

Q: How do you “cast” a heart?
Az A east of 3 pig's heart is
made by extracting the heart
from the body and replacing
the blood with a contrast
agent, The agent makes the
blood vessels elearly visible
ina CT scan. A scanner pro-
duces a sequence of
erosg-sectional imagez, Then
wa stack all the image slices
(sometimes more than 100}
to obtain a complete model of
the heart. Once we have it in
the computer, we can elec-
tronieally remove the musele
tissue so that we can clearly

see Lhe vessels.

@: What obstacles do you
face with this technology?
A: The resolution of the im-
ages is still a problem, Our
medical seanners are not
pgood enough Lo show us the
amall capillary vessels.,
Therefore, we need to devel-
op rmathematical models to
simulate them. Also, the
cnormaots amount of data
that we get from a single
scan of a heart is still a chal-
lenge, Even with supereom-
puting facilities we are not
able to process all data as
fast as we would like. S0 we
are developing smarter soft-

wurae stralegies, such ns hie-
rarchical data storage and
real-time data compression,
to overcome these hurdles.
The intellipence is not in the
hardware, it is in the sofi-
wWaAre,

Q: Many college students are

obsessed with computer games.

Can you learn anything from
these games and apply it to
your work?
Ar Absolutely, The TUCT re-
search group has realized
that the gaming industry is
really one of the driving
forces of the visualization
community.

Allordable, commodity PC
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graphics cards have enabied
us to do things now on a PC
that we could only dresm of
two years ago, and that were
not even possible on the lat-
esl supercomputers. For Lhis
reason, CALUTIE has estab-
lished a new Game Culture
Lab. Tam personally involved
and very interested in the
game culture beeause we
want to disseminate the re-
sults of our research not enly
to other researchers, but, of
course, we want the publie tw
bepefit from our work.
Imagine you turn the "Fan-
Lastic Vovage™ into a game
where high-school students

can interactively navigate
through o heurt on their PCs
in the classroom, and without
knowing it, learn about the
different Lypes of blood eolls
that they encounter. (me =tu-
dent could play the role of a
white blond cell and form a
strategy with others to at-
tack an enemy - say, a virus,
That is whol we are eur-
rently working on. All we
need to do iz chanpe the user
interface and develop slrate-
gies 1o deliver our huge data
gels in a reduced form over
the Internet 1o s PO in the
classroom,




