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Good morning and thank you very much for inviting me to speak at
yourFirst International Festival of Scientific Visualization. It is a high
honor for me to be asked to be the first speaker for the Dome Festa. I hope
that

you will find my presentation worthy of this important conference. The
title is “Earth Science in Planetariums.”

I feel privileged to be in a country with so many excellent planetariums and
many of the best planetarium educators in the world. Not only are your
planetarium shows among the most wonderful in the world, but so is the
beauty of Japanese planetarium architecture. This one in Nagano
Prefecture is one of my favorites. It is devoted to programs for young
children I'm told. What could be more important than children? And,
really, don’t planetariums make small children of all of us? I sometimes
think that what planetariums do best is to make us all feel small. For the 32
years I have worked in planetariums, I have learned that this is the most
common feeling people express when they leave a planetarium.

The other place one can gain this perspective is in space. Here is what Neil
Armstrong said when he looked up at Earth as he stood on the moon: “It
suddenly struck me that that tiny pea, pretty and blue, was the Earth. I put
up my thumb and shut one eye, and my thumb blotted out the planet
Earth. I didn’t feel like a giant. I felt very, very small.” How interesting to
me that it was the Earth that made this far traveler small and humble. Few
average people will become astronauts, but we can see the Earth in the
same way as an astronaut from our planetariums.

The theme of my talk today will be that We have a responsibility to turn
our planetariums, like telescopes, onto the Earth. Planetarium technology
now offers a unique opportunity for the average person to see the Earth
anew -- like a new scientific revolution. This unique perspective will help
us see how unique, dynamic, and unified the world is. When we perceive
the Earth in planetariums, it will makes us appreciate that even though we
are tiny, we have a big role in insuring that our planet stays healthy for our
children and future generations.

Here is the outline of my short presentation:

*] will first talk about the new technologies that enable planetariums to
focus on the Earth.

*Next, I will review a few recent planetarium programs that focus on
Earth science.

*Finally, I will explore how planetariums that present Earth science will be
a critical educational tool for a new scientific revolution.

Visualization of the Earth has been going on for many decades in
planetariums. Here is a Goto GE-6 projection system with an Earth

projector on the right. A small lamp would project a view of the Earth as if
one were looking at it from the inside. Google Earth is an Earth
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visualization tool that lives on all of our PCs. Today there are four new
technologies that have enabled a major leap in displaying the Earth in a
dome.

A.Digital Full Dome Video makes projecting beautiful and analytic views
of the Earth possible. There are hundreds of these systems in operation
today.

B.Earth Visualizations come in two types: pre-rendered, like movie videos;
and real-time, like video games.

C.The Earth Science Data that we can draw from is vast now -- and
includes many millions of gigabytes of data.

D.Web Map Service Protocols allow us to rapidly access some of that data
and display it real time.

Let me first describe one of the best equipped all digital planetariums I
know of. It’s at the California Academy of Sciences and is where the show,
“Fragile Planet,” which you will see soon, was produced. Although this is
one I know best, there are dozens that are similar and hundreds of smaller

ones.

*This is a picture of the Academy, which re-opened to the public two years
ago after the previous building was ruined by an Earthquake. It exhibits
most of the natural sciences and includes a planetarium that is also
surrounded by an aquarium.

*Its Morrison planetarium is a fully digital theater, with 300 seats and a
steeply inclined dome at some 30 degrees.

*It is well suited to Earth science as well as the feeling of flying through
space.

*Its Full Dome Video system is projected with 6 blended DLP projectors
like this one.

*This theater actually has three image generating clusters that can feed
these projectors, ample storage as well as a modest render farm for
production. You can’t see it here, but it also has two other clusters of

computers that display the Universe in two other flat screen theaters, one
in 3D.

Display technologies are uscless without scientific data. From NASA
alone, we have a steady stream of data coming to Earth. It now has 15
satellites operating in its Earth observatory system, returning about 250
terabytes per year. The German Climate Computing Center alone has
storage capacity for 60 petabytes of climate data. Not all of these data can
be directly useful in a planetarium, but much of it can.

The fruits of these technologies must be easy to use. The most convenient
way to access these data for planetary programs is through a WMS server.
WMS stands for Web Map Service and is a standard protocol for
geo-referenced map images. Many WMS servers are available to directly
feed planetarium display programs, such as Uniview.

In effect, the technology developed over the past decade has made the
planetarium into an “Earth telescope.” Let’s now look to some of the recent
programs that have taken advantage of these new capabilities.

Planetarium program development has taken three basic forms. I'm going
to review examples of them now. They include:

A.Pre-Rendered Full Dome programs like many of the ones you will be
seeing during this festival.

B.Real-Time, Live programs where presenters interact with data sets. My
good friend and colleague, Dr. Carter Emmart, whom you will meet later
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today, is a master at presenting such shows.

C.Building Infrastructure for Visualization and Data --The last item here
is really about building visualizations and data for future programs. We are
fortunate that this effort is just now starting.

“Fragile Planet” is the full show you will see right after this talk. It was
produced by the California Academy of Sciences as its inaugural show.

*This segment from the original California Academy version of the show
features a lift off from the Academy itself, a flight out over San Francisco
and a continuous trip over the Pacific to visit several locations where the
Academy is doing research.

*The show puts the Earth and its climate into a cosmic perspective, as you
will see. One attractive part of the production was that nearly all of the
large-scale Earth and astronomical data could be rendered very quickly
using the Uniview software I mentioned before. Planetarium productions

do not have Hollywood budgets, so that rapid, economic production is key.

The second pre-rendered show I want to mention is one that is in
production right now. It is the first of three shows on climate change for
school children in Hamburg, Germany. It is also being produced in 3D.
Here are a few scenes from the program.

* The story focuses on photosynthesis and begins with a tree in Hamburg’s
City Park.

*The animations include visualizations on how Earth’s climate works.
Here’s a shot of an animated Earth-encompassing greenhouse.

*This show is in 3D and features a visit to Milutin Milankovic’s study
where one hundred years ago he worked in Budapest. You might recall that
he discovered the astronomical causes that triggered the ice ages.

*The program features scenes on many scales, including the arctic as well as
phytoplankton in the oceans.

The previous two shows were pre-rendered. Now I'm going to mention a
couple of other shows that involve live presenters and Earth science
themes. They also both incorporate real-time Earth visualizations too. The
first is called “CSI NASA” and the second is “2010 Digital Earth --
Water.” They are quite different, but both have Earth science themes and
use NASA data.

Let me first ask for a show of hands. Does anyone here know what CSI
means? It usually stands for Crime Scene Investigations and is a popular
television show in America focused on solving a crime mystery. In this case
it stands for Climate Science Investigations. The first show made for
NASA Earth Observatory is a scientific mystery called, “The Case of the
Red Tides.” This is referring to red tides or harmful algal blooms off the
coast of Florida. The planetarium show treats these as a mystery to be
solved using NASA satellite data. Curiously, it turns out that the cause of
the “crime” has its roots half way around the world in the deserts of Africa.

Not all live programs are narratives like CSI NASA. Some are lectures by
scientists. About a month ago, Dr. KaChun Yu of the Denver Museum of
Nature and Science gave a planetarium lecture on Earth’s water supplies.
He linked five planeteriums simultaneously using Uniview’s Geoscope.
This way all five planetariums could see the same Earth visualizations while

he talked. We now call this a Dome Cast.

The final interesting new program I'd like to mention is another one led by
the Denver Museum as well as the California Academy of Sciences. It is
funded by NOAA, America’s National Oceanic and Atmospheric
Administration, and will begin this coming month. It is called the World
View Network. It will involve nine more partners to develop the
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infrastructure to make Earth visualization in planetariums easier:

*Visualization modules and educational programs for planetariums.
*Partnerships and Networks to bring these programs to the widest
audiences.

*Training programs so that planetarium educators can be as comfortable
with Earth science as they are with astronomy.

This is a program that has high promise and will help all of us who want to
do Earth science programs.

In the last part of my talk I want to convince you that we are entering a new
scientific revolution and that planetariums will serve as an important tool
to help us see our new place and role in the world.

*Recall that all scientific revolutions require tools to teach. Here is a picture
by Joseph Wright of Derby showing a lesson on Copernican astronomy
using an Orrery.

*This picture is of a modern Orrery. It is really just a miniature mechanical
solar system and, I like to think, the precursor to the projection
planetarium we know so well. With Orrerys and planetariums, we can
directly perceive our place in the Universe. 400 years ago the first scientific
revolution dethroned us from the center of the Universe -- we are just one
of the Sun’s many planets.

*Today we need to continue to see our planet in a new and yet another
revolutionary way.

*We have seen that we have the satellite eyes and computer technologies to
make that happen as in this visualization showing the distribution of life on
the ocean.

*But, we might rightly ask, why do we need to take these views? Why
should we have a second scientific revolution? The reasons appear nightly
on the television news.

We are sceing an increase in intensity of tropical storms, like Super
Typhoon Lupit from last year. This was the fourth major storm to strike
the Philippines in just over a month.

18.Currently flooding is devastating Pakistan. The intense rain storms and
glacial melting that fed this disaster are just what we expect more

frequently with global warming.

Global warming also means intense droughts in other areas. Just about two
years ago, the droughts in Australia led to tragic fires and have even caused
major changes in government. We humans are now responsible for
becoming a force of nature and changing our planet.

But what about animals? Unfortunately, they will be the ones who will
suffer the most.

2010 is the International Year of Biodiversity. I am happy to see that they
are one of the sponsors of this visualization festival. The species on this
slide and many thousands of others are threatened by the way we treat our
Mother Earth. Maybe, just maybe, if we look a the Earth with new eyes
and think about the very small and future generations -- all these
manifestations of endless life -- then we can stop the loss of biodiversity.

The very littlest life on our planet is the basis that sustains all higher life.
The chlorophyll in these microscopic phytoplankton can even be seen from
satellites in this bloom off the coast of Japan. In this way, for the first time
we can see the biosphere by knitting together these with land-based data.

20 years this past July ago as Voyager 1 hurtled out of the Solar System, it

turned its cameras back on the inner solar system. They recorded the Earth
as a single blue pixel. That is our home. All of human history and all of the
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life we know was and is confined to this tiny point in space. I think it’s time
to extend this vision by thinking about the future. The blue was a signal
that we live on a water world.

But let us think about how we might see life from a similar distance. It
would be green reflected by Earth’s chlorophyl both from plankton in the
sea, but also equally from land plants. With cameras tuned to that color we
might see this... a pale green dot. For all we know, it is the only dot in the
galaxy that emits the endless pale green light of life.

It is important to think of this greenness when we think about the children
who are sitting in our planetariums today. We must use our unique
perspective and responsibility to preserve the health of our world for them
and their children and grandchildren. If we think about all the Earth
science knowledge we can display in planetariums, then maybe we will
bring forth a second scientific revolution to preserve our pale green dot.

‘Thank you very much for listening to me speak. Before I finish, I would like

to acknowledge the people who have helped me bringing it together. I
hope you now enjoy the show, “Fragile Planet.”

ZHIRT B,

Ihevanayyr—iEt
Dr. James Sweitzer (Science Communications Consultants)
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Konichiwa, Origato Gozimas Itoh-san, Tabe-san, and organizers of this
first dome festival for data visualization in the world. It is a great honor to
speak to you today on a field I am honored to work in. I would like to
thank in particular, Dr. Ebisuzaki-san who first brought me to Japan and
started a path toward collaboration between my museum and multiple
efforts here at Riken and NAQJ. And to our partners at GOTO who

collaborated with us on “Journey to the Stars”.

I would like to discuss with you today the revolution in planetariums and
beyond, made possible by use of scientific data visualization projected as
full dome immersive presentations.

Planetariums, originally designed to reproduce the hemispherical night sky
we see above us have in fact, always been a pioneering form of immersive
data visualization and simulation.

The German optics company, Zeiss developed the concept of projecting
accurate star mapping on a dome in the 1920’s. Centralized projection
within a hemispherical screen was mechanized for rotation to mimic the
diurnal motion of the sky and augmented by special planetary motion
projectors to accurately simulate planetary configurations to specific date
and time. Overall tilt of the device allowed accurate depiction of sky from
any chosen latitude on Earth. Horizon panoramas, artistically rendered,
could simulate different specific locations, and creatively projected effects
could suggest phenomena such as meteor showers and auroras. In the
1970’s, laser shows added an entertaining artistic venue away from this
otherwise accurate “diorama of sky”, or “theater of astronomy”.

While the traditional planetarium was, and still is an impressive analog
medium, it remained a 2D experience. Another medium developed a few
decades earlier created perception of 3D.

Cinema was invented in the early 20thCentury, and produced the illusion
of the animated world around us, seen through a window frame.
Photography effectively reproduced how we see the world in 3D
perspective, but by sequencing photographs into cinema, motion parallax
further augmented depth perception. In 1927, Abel Gance developed
Polyvision for his film Napoleon to attempt to immerse his audience
within the moving image. Three synchronized projections on a curved
screen filled central and peripheral views in a process later duplicated in the
1950’s as Cinerama.

The idea of joining immersive dome projection and cinema to replicate
how we actually perceive the world around us has been a notion perhaps
going back as far as the birth of the planetarium, but was technically
challenging. The first attempt of this was in Reno, Nevada’s Flieshman
Atmospherium in 1964 showing 35mm time-lapse movies shot in fisheye.
After the debut of large format IMAX on a flat screen at Expo 70 in
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Osaka, Omnimax, or IMAX filmed through fisheye for projection on a
dome saw just a few experimental productions.

Evans and Sutherland produced the first computer controlled calligraphic
fisheye projection within planetarium domes in the 1980’s, but its
vector-based graphics were limited and dim.

The turn of the millennium provided a confluence of technologies and
capital budgets for planetarium renovations. High resolution, full dome
video was achieved

by multiple, synchronized projection of sections of the total hemispherical
screen being driven by digital signals. The computational revolution at that
time was literally changing the way we lived in waves of digital conversion
across the spectrum of technology, science and every day life. Digital
communication, data acquisition, simulation, imaging, processing,
analysis, visualization, archiving, publishing and access were a new reality.

In New York, the American Museum of Natural History, AMNH, made
a commitment in the mid ‘90’s to create “the planetarium of the 21st
century” by rebuilding the Hayden within the new Rose Center for Earth
and Space. That millennium project was committed to tapping into this
digital revolution, while still retaining traditional 2D optical mechanical
capability ultimately as a backup. Not having an adequate model to follow
as to what a planetarium of the 21st century might look like, the theater
was conservatively designed around the old model of horizontal, surround
seating in the tradition of the old Hayden.

Old, traditional planetarium culture to some degree stood in the way of
innovation toward effectively engaging the digital revolution. The 2D sky
was how planetariums had become known, and full dome video
astronomical data visualization offered a repurposing of the dome for
displaying our real 3D surroundings at all scales. Some resisted the jump
into 3D space, as it required new methods to be learned and new areas of
expertise to be gained. Visualizing data, meant working closely with
scientists and engaging their culture. The Rose Center for Earth and Space
was to also house a research department of astrophysics which meant that
culture would be close and help guide the process.

The Rose Center’s challenge was to master full dome movie production
based on data visualization of the cosmos. Rebuilding the planetarium was
difficult enough, but this challenge meant looking beyond the planetarium
field for new methods of how to present the data of known universe.

The first goal to be recognized with NASA support was the assembly of a
3D data atlas made from a compendium of astronomical catalogs with
distance information. The next step was to visualize that data set and seck
analogs from research communities that had done similar. These goals
together formed the Digital Galaxy Project, later to become the Digital
Universe. DU was to be a foundation of space shows and educationally
distributed for free. Today, this atlas is maintained as a growing collection
by my colleague Brian Abbott and is licensed to vendors for commercial
use.

Computer science research into virtual reality provided the closest analog
to our aspirations of representing the plotted universe three dimensionally
on the new Hayden’s dome. The US National Center for Supercomputing
Applications, NCSA, had developed a high-resolution, stereo, surround
video environment designed to put an operator observer within a 3D field
of data. This was called the CAVE, for Computer Assisted Virtual
Environment, and it was used in 1995 to help visualize camera perspectives
on astronomical simulations for the IMAX production “Cosmic Voyage”.
The oil and gas industry bought into this technology as a means to place
decision-making teams within data gathered from field explorations. The
computer company Silicon Graphics had also developed multi projection
curved wall projection rooms similar to a portion of a dome.
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Hayden invested boldly into the same computer and display technology,
not to mention the staff to run it, that was at the vanguard of visualization

research as an assurance that we would be able to deliver the Digital

Universe as an immersive theater experience, and it paid off with the
success of our critically acclaimed debut show, “Passport to the Universe”.
This first production illuminated many difficulties with visualizing the
universe, and established a working relationship with NCSA and SDSC,
the San Diego Supercomputing Center. SDSC provided volumetric
rendering expertise that enabled the visualization of the Orion Nebula
after its geometry was built at AMNH in close collaboration with Dr.
Robert O’Dell who had conducted the first measurement of its shape and
directed the first Hubble Space Telescope observations of that object.

The production needs for “Passport to the Universe” required a
hemispherical view, continuous journey from earth to the farthest reaches
of the visible universe. Challenges included scale issues between scenes for
continuous camera motion with smooth accelerations, multiple camera rig
constraining to avoid flips, rendering star brightness appropriately with
distance, volumetric depiction of nebulae and galaxies, and learning how to
best maintain depth perception through angular motion. A system for
real-time rendering of Digital Universe was contracted from former SGI
engineers with a start up flight simulator company, but it became obvious
that the quality desired for production exceeded that of real-time
interactive graphics. Production dictated movie playback from disk arrays.
NCSA installed their interactive CAVE software adapted to our dome for
reviewing flight path versions authored at their facility as a means of
approving camera choreography for final rendering of the galaxies beyond

the Milky Way.

While real-time graphics was not used to deliver the public show, having
interactive control for navigating within the Digital Universe had a
profound impact on how we were able to think about presenting it. It
allowed us to see the layout of the universe. Flying backward kept our
home in view so we could remain oriented in this new environment of
celestial, galactic, and cosmic surroundings. Showing constellation
distortion in the local stellar neighborhood had greater meaning if we
showed how far our radio signals had traveled since we first started
generating them. Concepts of look back time were embedded in the atlas
and needed careful explanation. Interactivity with DU taught us how to
look at space by being able to pilot through it and get to know it intimately.

Our second space show production, “Search for Life; Are We Alone?” in
2001, pre-visualized an entire scene of stellar birth to planetary formation
by simultancous remote collaboration between NCSA CAVE and
Hayden’s dome. I directed flight path authoring from the dome to Bob
Paterson in the CAVE, who was supported by programmer, Stuart Levy
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and producer, Donna Cox. Simulation elements were embedded within
Digital Universe, and both CAVE and dome could simultaneously view it
within a shared virtual space. By plotting avatars of each other we could
see each other and interact within that space. For ease of reference, Levy
had created a freeware viewer only version of this software called Partiview
to review data interactively on PC’s running Windows. This allowed us to
view DU easily on single screens anywhere and allowed us to release it
freely to the world for educational use.

Productions became more sophisticated with each space show as more
simulations of process became necessary to visualize various stories. Most
challenging was the threading together of multiple visualizations to tell
complete stories made up of surrounding component parts. Typically in a
particular scene, we had multiple visualizations that must be fit together
spatially and temporally, rendered separately in different software and
finally composited.  Storyboarding scenes helped to work out the
conceptual approach and identify required elements for visualizing
together or separately. A production method became honed, starting with
curatorial topic selection, followed by a science conference of invited
experts who helped guide access to data and simulations from colleagues,
then script writing and storyboard development, basic data visualization,
pre visualization and flight path authoring, animatic (video + voice) and
editing, final rendering and compositing of layers. Careful consideration
of camera motion for depth cueing and orientation became a vital element
across all productions, especially when dynamic simulations served to
disorient and overwhelm the viewer. Getting lost in space could loose an
audience and distract them from the narrative, so visual logic and flow
began to dominate. Scene pacing and camera speed was sometimes at odds
with a script, but we began to learn that slow scenes could kill a production.

While show production methods had tended toward the non real-time,
with the NCSA collaboration being the exception, it was the interactive
display of DU that lead to an on-going collaboration with Japan. Shortly
after our opening in 2000, Dr. Ebisuzaki-san visited us in New York with
a dozen of his Chimons group. His flat screen Universe Live Show had
used interactive simulation visualization since 1997, and his team’s
methods were beautifully conceived, user friendly, and very clear to
understand. He wanted to collaborate and invited me to Tokyo two
months after 9/11 to present Digital Universe on Partiview to Riken,
NAOJ and as a special guest to his Universe Live Show. At AMNH, we
became particularly interested in Takahei-san’s Solar System Simulator as
we had left out solar system dynamics from DU partly because production
had not yet needed to show planetary motion. Eichiro Kokubo’s NAOJ
simulations of planetary accretion and moon formation became of great
interest for collaboration on two of our show productions, “Search for Life”
and “Cosmic Collisions”, and in our latest, “Journey to the Stars”,
Saito-san’s simulation of galaxy formation as visualized by Takeda and
Takahei was used directly in our show.

Our desire to join DU and Solar System Simulator capabilities came from
private interactive showings where people would always expect to see not
only the stars, galaxies and planets, but the Earth in particular. At
SIGGRAPH 2001, I met professor Anders Ynnerman from Linkoping
University in Sweden, who ran a graduate curriculum for data visualization
who wanted to build a dome and offered me a student. A year later, that
student arrived who’s name was Staffan Klashed. I told Staffan that what
Digital Universe in Partiview needed was to have Solar System Simulator
embedded in it. Takahaei-san flew to New York and offered his assitance
to Staffan, in discussions of how best to achieve a merger. Staffan invented
a technique called scale graph to allow seamless interactive camera motion
across scale boundaries, which we named “Uniview”, short for “universe
viewer”.
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As part of the space show collaborations with Kokubo-san, we became
aware that NAQJ also developed a similar technique to Uniview with
Mitaka to present the cosmic scale range in NAOJ's 4D2U. On a trip
together to Kyoto after reviewing Takahei-san’s stereo dome at NAOJ
toward the end of 2006, Kokubo-san and I discussed how best to
collaborate on such similar efforts. In New York, we found 4D2U’s stereo
presentations very exciting even though our facilities in New York are not
designed well to accommodate such content without significant redesign.

Uniview became the basis of
follow-on Linkoping internships
that took on various objectives such
as remote multi-user interaction,
compliance with NASA’s planetary
and spacecraft ephemeris engine
called SPICE, rendering Rayleigh
scattering for atmospheres, casting |
eclipse shadows, and streaming data
from map servers for high definition
planetary surface mapping. Staffan
incorporated SCISS in 2004 as the
software company to make Uniview
a product now marketing that to the

world, in contract with several major k

integrators  of planetarium

projection. Since then, Takahei-san
has become involved in Uniview’s development efforts for Asia, and in
New York we continue to take Linkoping interns who work within the
Uniview code base. My latest intern, Andreas Wetterborn completed a
scheme to port Uniview scripting into standard animation packages such as
Maya. This allows production pre-visualization to be done in Uniview and
adjusted in Maya or farmed off to any number of rendering tools. Prior to
this, in 2006 we used Uniview alone to create a dome show for NASA,
called Field Trip to The Moon which visualized the ideas then being
considered for return to the Moon which showed us such production really
needed coordination with more standard production tools.

In January, this year, I went to Sweden to join Andreas as my technical
director at Linkoping University to create a new dome show using Uniview
as the production foundation coordinating multiple rendering methods.
Using Uniview’s scale graph, Andreas developed a compositing scheme for
assembling separate renders done outside of Uniview into a full traversal of
the known scale range of the universe. Using this new method of
production, we were able to make in four months with four people, what
typically takes over 18 months and twelve staff at AMNH. 'The
production, “All We Are” was the opening show for the new Visualiserings
Center in Norkopping, Sweden, and will be shown here. This new dome
is not a planetarium, but rather a theater of visualization for all subjects, so
it was only fitting to take what started as a way of showing the macro
cosmos, and turn that around to show the micro cosmos. It is perhaps
most compelling, that in our quest to visualize space in general, we end up
crossing boundaries between disciplines of all science. At what distance
from Earth do we go from biology to geology, or atmospheric science to
space physics, from planetary science to astronomy, or from astrophysics to
cosmology? The Greek meaning of “cosmos” is “order”, and now, for the
first time we are capable of taking audiences immersively across the
sciences, into any subject, and blend them seamlessly.

In the fall of 2002, I took DU and Partiview to Sir Arthur C. Clarke to
install on his laptop, and I got my first view of the “developing world”, and
how one of my great hero’s had fit in there. Having witnessed the powerful
experience of a shared virtual space with NCSA, I asked Staffan to build
the same capability into Uniview. Operating between domes and flat
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screens world wide, we now share simultaneous remote viewing of the
Digital Universe. This enables content authorities to present at ease from
any location on Earth to a distributed audience anywhere on-line of
Uniview users. A free version of Uniview is forthcoming which will enable
classrooms around the globe to share in these presentations. Devising
inter-science visualization and making it globally connected is a vision that
I believe Sir Arthur spoke to. Understanding our limited “Spaceship
Earth” as Buckminster Fuller described it, and how we fit into it has
become a necessity for a world overpopulated, overdeveloped and uncertain
of its future.

I am honored that our growing international collaboration for immersive
data visualization is growing, and it must be international as we are global
citizens with a need to know ourselves better. I'm honored to say that our
space shows now play in domes around the world and represent an
international collaboration of scientists who contribute their data to be
visualized, not the least of which from Japan. Over 40 scientific
contributions alone are featured in “Journey to the Stars”. I am honored
that our collaborators include GOTO of Japan for distribution, and major
institutions worldwide. These are the highest honors; to touch minds and
take them places in space and time we will never be able to go. To boldly
go where our minds together are actively figuring out.
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