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Outline of this talk:

1. Virtual Reality: A very brief overview
Collaborators: VisLab at Purdue University Calumet
Project: The Planck Mission as a Multiplatform Immersive
Virtual Environment

2. Media Arts Technology : A very brief description
Collaborators: AlloSphere Group at U.C. Santa Barbara
Project: Visualization and Sonification of the CMB

3. New Visions in Science Education
1. Interactive multilingual touch screen for Planck E/PO
2. Aesthetic Science Education 1 Symmetry -based
curriculum for introductory physics which utilizes
multimodal learning strategies to teach concepts from
contemporary physics




g - VR: very brief overview

The attempts to create 3D immersive experiences date back to the
md-1800esarly 19000s. What we cal
with Ivan Sutherl andol :

R-L: Stereoscopic photo being
head set, ca. 1965 (both courtesy of J. Moreland, Purdue

Uni v. ) ; Anaglyph photo of Ma
master toy from the 195006s (i




1992 the first CAVE (Cave
Automatic Virtual
Environment) was
demonstrated at

Siggraph. UIC/EVL: Cruz -
Neira, deFanti, and

others.

The term CAVE comes from the simile of the cave

i n Pl atods Republic. Pl at
of perception, reality, and illusion using the

analogy of a person facing the back of a cave.

The wall of the cave is alive with shadows, which

are the person's only basis for surmising what

real objects are.




' VR: very brief overview

Today what we think of as VR encompasses a range of
augmented reality environments, from true immersive spaces in
which multiple users stand inside a VR environment, to on -line
virtual worlds, 3D theater, and virtual worlds that exist within a
wall. The viewing technology encompasses inexpensive red -cyan
glasses to high -tech active shuttered glasses.
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Core of Galaxy NGC 426l

Radio jets orthogonal The nuclear disk: accretion
to the nuclear disk disk, and/or obscuring torus?

L7 R: EVL Hiperwall; Avatar characters (J. Moreland);
Scene from SLURL #AStell a N




Users wear Infotec glasses; 4
projectors create 3D images on
the wall and floor; controlled with
6-dof wand and tracker.
Programmed in Open GL and VR
Juggler, simulations created in
the VisBox can be displayed on a
PC in Windows or Linux.

The fnVi-saBwuk-aser
Immersive 3D VR
environment consisting of a
wall and floor in the
Visualization Lab at Purdue
University Calumet T a
modified version of the

CAVE . - \
Y &




. Planck Visualization Project in the PUC VisLab

By creating an immersive virtual
solar system, the Planck Mission
Simulation allows users to

observe Planck from space, to

zoom into the satellite and

explore the instruments,

visualize distances in the solar
system, follow Planck into its

orbit around L2, and watch it
Apainto the CMB o

background.

Pl. van der Veen (UC Santa Barbara); Graduate
students John (AJacko)
Dekker (Purdue University Calumet)

(See Dekker, Moreland, and van der Veen, in
prep.)




Developing the Planck Mission as a Multiplatform Immersive Application

0 .
.mm. '..h. Museums and Science Centers

AThousands of potential sites!

Hi-tech visualization facilities: ADVDs for Mus_eum_s and mass dist.
AVR facilities ' AKiosk interactive display
APlanetaria APassive viewing as movie

AVirtual Classrooms

Web Distribution

ADownload, single computer
Alnteractive served application
AComputers in classrooms

Popular Culture
AiPhone application
AGoogle Universe
AScreen savers

Avallable in a variety

of 3-D technologies,

from simple anaglyph
to high -tech varieties.



This June: Deployment in Santa Barbara Planetarium
using large 3D screen with active shutter glasses.
Screen and glasses donated by TrueVision Systems
of Santa Barbara

March 24t Testing in the 3D theater at
Adler Planetarium

Fall, 2011: Plans to test with astronomy students at |
Purdue University Calumet in the VisLab (currently ]____....{éuanzg__mm-.ﬁh

/
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PURDUE

undergoing upgrade to a complete virtual immersive
classroom)

Future plans: Dissemination via NASA database and
Planck web pages at Caltech, UC Santa Barbara, and
others




Media Arts Technology (MAT) fuses the technology of VR, computer
science, engineering, electronic music and digital art research in the
development of aesthetically pleasing, scientifically accurate,
multimodal representations of multidimensional data sets.

GOALS:

1) To provide a new methodology for basic
research through artistic renderings of
complex, multidimensional mathematical
data using immersive visualization and
sonification

2) To create artistic installations based on
mathematlcally accurate models of scientific data, thus raising public
' 7Y™ awareness of fundamental research.

By-product: New types of simulations
for science and math education in
formal and informal settings




 Sonification

Sonification - the transformation of data relations into perceived
relations in an acoustic signal for the purposes of facilitating
communication or interpretation T is an important part of designing
multimodal representations of data in MAT.

numerical
d

'EE Direct sonification: e.g., Sounds of the Sun
(http://bison.ph.bham.ac.uk/sounds/solarsounds.html)

| EE Iconic sonification: e.g., Mapping rain density over time to sounds
(http://lwww.quinnarts.com/srl/tour/3rain.html)

Musical sonification: e.g. Mapping earthquake data to musical
sounds (http://www.quinnarts.com/srl/tour/12seismic.html)




distributed sounds.

Right: Manipulating the probability
distribution of the electron in a hydrogen
atom with iIinteractiyv
Luca Peliti, Universita di Napoli, KITP and
Professor JoAnn Kuchera-Morin

MAT thus presents new opportunities to interact with data
Immersively, in real time, using visual simulations, and spatially

Images from the AlloSphere at UCSB.

Left: Multicenter hydrogen bond for
alternative fuel
Chris Van de Walle, Materials
Research Lab and Professor JoAnn
Kuchera-Morin



http://www.unina.it/

€ a total | mmer si on | aboratory
representations of multidimensional data sets.

Founder / director / inventor:
Professor JoAnn Kuchera -Morin

See www.allosphere.ucsb.edu
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CME Sonification

Pl: van der Veen, Collaborators:
Lubin, Kuchera -Morin; Graduate |
students Ryan McGee, Basak |
Alper, Wesley Smith, all at UC v SR o i e e
Santa Barbara | Tt -‘




here

The Cosmic

Microwave \ ;
Background (CMB) ) T SoLAN ST
Is the oldest light N e
we can detect.

It comes from a
time around
380,000 years after
the Big Bang 1
around 13.7 billion
years ago.

Image credit: Rhys Taylor,
Cardiff University, Planck
Collaboration




s Visualization and Sonification of the CMB in the AlloSphere

The first 380,000 years of the universe were dominated by a
tightly coupled plasma of baryons and photons, which was
permeated by gravity -driven pressure oscillations

- sound waves.

Animation: Lloyd Knox
and Damien Martin,
UC Dawvis, Planck
Collaboration




