s Y #H#H &

MuLTi-ToucH INTERACTION EXPERIMENTS
© 2006, Jerrerson Y. HAN

o JO1'1 " /

Complete End-to-End Simulation

(&a Fully 30
















of Refine and test
hypotheses through

( Computer Fie e
Gatabases
> i
Navigation

control







L =
-3)%@K3&3 4@/ # O3 4%N@ 0 09@

: O*N@3 4 ; 03; N@ * 0%
LMY EN@ / 3F &

0? $PN@ 3 I" O 8
* @ N

00/ 1" @)




Design.
. s
Visualize.

|

Simplify.







sty
1 o s tem s ser s













$? @
- #
#ll@& @ /*H




o o !"

888"
@ #8
0*/ #
#8 4 + " #
8@ -







+#

“Scientific visualization is not yet a discipline
founded on well-understood principles. In some
cases we have rules of thumb, and there are
studies that probe the capabilities and limitations
of specific techniques. For the most part, however,
it is a collection ofad hoctechniques and lovely
examples. Here are collected examples where
visualization was found to be useful for particular
insights or where it enabled new and fruitful types
of experiments.” — Fred Brooks [Taylor2000]

Practical Scientific Visualization
Examples
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e LLNL: accuracy of a material mix dynamic
simulation [Keller&Keller, p. 44]
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 Freiburg: String Theory manifold properties
[Klimenko99]
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NRL: Internal microstructure of steel
[Lanzagorta98]

—“The Visible Steel”
— Sliced the steel

— Scanned with SEM §
— Segmented each ¢
— Reconstructed
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* Goal: understand morphology and
distribution of grains and preC|p|tates




Spatial Data: Take-home

* Whereas projection and measurement
techniques can provide better quantitative
results to some particular known questions,
viewing data in its natural spatial extent can
provide insight and understanding.

Transformed Spatial Data
» Rspace program for planning X-ray

crystallography data collection [Brooks88]

Transformed Spatial Data
* Princeton & Rutgers: Plasma Turbulence
Simulation [Parker94]




Transformed Spatial Data: Take-home

* Mapping data from a simulation or experiment
into the coordinate system that is most natura
for viewing it can make it easier to interpret.




» The simultaneous, registered display of
multiple data sets can provide improved
understanding of the relationship between
them. This has been especially effective in
medical visualization, for the comparison of
radiographic data and actual anatomy.
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Natural View Changes and Interactior

» Utrecht: Stereo volume-visualization improves
clinical results. [Zuiderveld96]




Natural View Changes and Interactior

* UNC: Flyover view of 3D surface reveals insights no
seen in 2D/line views [Taylor93]

Natural View Changes and Interactior

e Utah: SCIRunprogram produced a hologram
from a 3D data set that was placed over
patient anatomy (person viewed through
holographic plate).

» Surgeons reviewed plan based on holographit
and immersive stereo volume-rendering
display.

 Surgical plan changed, operation was a
success. [Johnson99]

Natural View Changes and Interaction
Take-home

* You can think of each frame in a real-time
display of the surface as a new filter applied t
the data set, with the user in control of the
filter parameters (viewpoint, lighting direction)
through natural motions of head and hand.
People are adept at understanding the structu
of 3D surfaces this way, having learned this
skill over a lifetime.

* Intuitive exploration can produce insight.




Other Techniques

e Sandia: Highlighting Critical Values Reveals
Unexpected Values [Keller&Keller p. 107]

Other Techniques
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» KO/OO Mammalian Gravity-Sensing
Organs [Ross90]
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— Volume rendering enabled the proper planning of partial,
living-donor lung transplants. In this procedure, one of the
lobes of the donor’s lung is transplanted to the recipient. Ir
order to avoid damaging the neighboring lobe in the donor
surgeons need to know just where to cut the bronchial tub
and blood vessels. When this planning was done based ol
CT slices, there was often damage to the neighboring lobe
Volume rendering allowed the surgeries to be planned so
that this could usually be avoided.
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Transformed Spatial Data
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 The first protein whose structure was solved from
crystallography data without first building a
physical model was Bovine Cu,Zn-superoxide
dismutase in 1974 by Dave and Jane Richardson
using the UNC GRIP system (a density fitting
system). [Brooks99] Now, this is how protein
fitting is routinely done.

The 3D embedding of the model within the
measured density Is what allows the fitting to
work at all.




Natural View Changes and Interactior

* UNC: a biochemist visiting the UNC Molecular Graphics
resource, worked for over two hours in a head-mounted
display system with a wide-area tracker looking at his
molecule “for the first time”, though had seen it many times
before on a 2D screen. Due to his improved understanding
compared to previous views, he discovered that he had fit pa
of the molecule incorrectly.

UNC: Using the UNGSculptsteerable molecular simulation
system, Duke biochemist Jane Richardson examineek&the
custom-designed protein to understand what could make it
stable. She used the online optimization to keep the subunits
together while she flipped one whole subunit over to the othe
side.

Other Techniques

» Aarhus: Viewing d@ransformedime series as
a time series. [Besenbacher91]

— Viewed high-speed STM scans during crystal
formation as variable-time movies.

— “Such information, which cannot be obtained by
any other means, is very decisive for a full
understanding of both the growth mode of
reconstructed phases and the resulting static
structure.”
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