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To Boldly Go Where We Cannot Go

Dr. Carter Emmart (American Museum of Natural History)

TlFEWE C BIC1T< Bk
RRE  H—5

- IN—K (PXUHBEAEEEYIEE - Director of Astrovisualization)

Last year I was honored to present here on the evolution of
the planetarium medium from starry sky to astrophysical data
visualization.

This year I would like to consider future trends of data
visualization into domes compared against a set of fantastical
futurist and science fiction projections, which have become cultural
reflections of the aspirations of our technologically advanced
civilization.

Predicting the future is fun to think about, and usually wrong
given its blindness to discoveries, technological innovations and
chance combinations of factors yet to come, but it is also the
place of our dreams, as well as some of our nightmares. What is
important is that we progress by reaching for our dreams, so we
must always seriously consider them in our daily work.

First, to consider trends where our industry is headed, I think it is
useful to see that the planetarium concept has been a moving target.

So, what is a Planetarium?

The word says nothing of the stars and refers instead to the
mechanical cosmology of the solar system, which occupied so much
concern of the ancient world and the birth of science. Getting the
solar system conceptually correct with Copernicus, mathematically
codified by Kepler, verified by Galileo, and physically described
by Newton was an almost supernatural accomplishment for
European science, and one can understand the desire and need
to demonstrate these proofs to the public clearly and visually to
educate with. Our medium of the “Planetarium” was derived
from these first attempts to construct such mechanical visions in
orreries. This ceiling orrery in the city of Franeker, Netherlands
was built in the late 1770’s by Eise Eisinga and it runs to this day
as the oldest planetarium with impressive mathematical precision
from 10,000 hand-carved gear teeth.

i City, 1975

From mechanical orreries to facsimiles of the night sky on a dome,
the 20th Century concept of the planetarium was born. Precise
depiction of planetary positions in time against a starry night sky
with Milky Way, diurnal motion, latitude setting and precession
became a “must-have” standard of scientific demonstration in
practically all cities of modern culture across the world. Dominant
industrial societies all vied with a sense of pride to create such
facilities and have companies to make planetariums.
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In the last quarter of the 20th Century, semi-immersive film
making and attempts to create surround computer graphics began
to compete on dome displays with the starry night planetarium
simulation as it began to look increasingly dated, two dimensional
and static in an era of lasers and ever more capable video and
graphic technology.

The millennium brought us full dome video computer graphics
and data visualization both in movies and interactive control.
This liberated the planetarium dome from being merely a 2D
background of sky to being a dynamic 3D viewing system. The
technology of immersive visualization places us in worlds we
construct, fact or fantasy. It is a very powerful tool.

So, where, is all this going?

What needs to be improved?

And, are we facing limits to what we can do and want to achieve in
planetariums?

Star projection with fiber optics and digital micro-photo printing
now gives us simulation of the starry night sky better than ever
before, and beyond what is visible to our limited eyes even in the
best sky conditions, which have become rare to an increasingly
urbanized, global population. Regardless of its 2D, static nature,
the starry night sky will forever be a valid experience of supreme
beauty and contemplation either seen directly or simulated. I
believe it is safe to regard the current state of projected starry sky
simulation at roughly a limit.

Dome screens were forced to upgrade with the advent of full dome
video when seams invisible to star projection were suddenly visible
across the continuous tones of projected imagery. Methods of
butting joints without overlaps essentially solved this problem. We
are perhaps now at a limit of perfectly smooth dome screens.

Domes themselves, coupled with innovative methods of video
display became extended into spherical “360” displays which
remain somewhat experimental and challenging to design for with
an audience in mind, not to mention crafting an experience within.
To a high degree the goals of full peripheral immersion have been
achieved with less expensive traditional domes through good
theater design in the current state.

Stereo 3D full dome projection aids immersive depth cueing gotten
through ordinary mono imagery motion parallax. This technique
can give spectacular results with care, and can be technically tricky
to maintain to best effect across given scenes, or in motion dynamics.
This is a promising field of development with perhaps the single
greatest drawback being the encumbrance of glasses which crop
peripheral viewing. Regardless, of its drawbacks, stereo 3D gives
more information for the viewer’s perception to be used effectively.
It is an exciting time for this technology with some of its premier
work, of course being done here in Japan, starting at NAOJ.

Digital video projection continues to evolve in very promising
directions of resolution, contrast and color. The latest generation
of so called ‘light valve’ technology has landed our industry at
a critical evolutionary step where black levels, brightness and
contrast of motion graphics can begin to fool the senses with
tremendous depth perception toward feelings of virtual presence.
Dome cross reflectivity remains an issue for contrast reduction,
yet certain scene compositions can render a deeply profound
experience of being in space with this latest generation of
projection technology.

Computing for astrophysics in recent years has exceeded Moore’s
law of doubling capability every 18 months, mainly through
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massive parallel compute clustering. Along side of this trend has
been graphics computing technology, motivated by the gaming
industry which has in the past decade enabled our profession
to supply high resolution, digital imagery to domes whether in
movie playback or through interactive means. Merging state of
the technology astrophysics simulation with interactive graphics
in domes was pioneered here in Japan at NAOJ, and this trend is
especially exciting. Coupling these exciting computational trends
directly to an active display dome surface may one day extend our
quest for ever better resolution, contrast and color, doing away
with projectors altogether.

Concluding on this set of very capable technologies, we now seem
better able to immerse ourselves than ever before in any kind of

world, whether captured, visualized from data or simulated and
interacted with.

What futures do we imagine?
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So, what does this mean for the future of our industry?
How might our industry affect the future?
And, what might possible futures look like?

It might be useful to look at a few futures that have already been
envisioned. Science fiction stories and movies show us futures that
compel us to dream of worlds we might expect could come true. If
you allow my obvious American media bias, four science fictions in
particular allow us to consider their narratives within the context
of our industry of data visualization in domes.

Star Trek is perhaps the most obvious creation to address our
aspirations of interstellar space travel, if only it could be “possible”.

The movie Fantastic Voyage addressed the idea of journeying
across scale, in particular the micro-scale in a medical context.

The HG Wells classic, The Time Machine explored journeys to
other times, past and future.

2001: A Space Odyssey presented a seemingly real extrapolation of
the space programs of the 1960’s within a broader context of alien
implanted intelligence.

Star Trek is a classic space travel and exploration drama cast
within a paramilitary framework of seemingly possible future if
we could just figure out how to travel faster than light... maybe
we will, some day. The desire for interstellar flight is perhaps
as primal as wanting to fly like birds, which seems logical in
an era when we indeed learned how to fly and got as far as the
Moon with people. While we await a return to the Moon, and
perhaps human journeys to Mars one day, we can now plot in 3D
space the measured locations of objects far beyond that and “go”
by visualizing such trips as a starship. Performing these much
faster than light travels now in our domes have begun to give the
public a profound sense of the vastness of the observable universe,
the smallness of our planet and ourselves and the incredible
knowledge that we, as a species, has awakened to.
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Fantastic Voyage depicted a technology enabling us to shrink
in scale, both people and machines as desperate measures for
an emergency medical procedure. While this prospect seems
highly unlikely, miniaturization of cameras and tools are doing
just this for non-invasive surgery. Nanotechnology at the same
time is starting to provide the ultimate in tool miniaturization on
down to the atomic scale. Professor Neurosurgeon, Dr. Ohata of
Osaka City University is pioneering efforts of conducting highly
sensitive remote operation in stereo with magnified imagery, which
effectively takes his surgeon hands to a new scale of operation.

Bringing such imagery into large domes effectively reduces our
scale, placing us inside the human body. This new form of the
medical theater is now, also augmented by tremendous advances
in scanning technology and data visualization.

In Sweden at the Norrkoping Visualiseringscenter, their dome
is not considered a planetarium, but rather an immersive data
visualization theater coupled to graduate research on data
visualization offered at Linkoping University. This facility,
which opened last year, is stereo 3D capable, and they are doing
interactive volumetric visualization of radiological scans of
patients. Here too, doctors and medical students come together
to effectively explore within the human body together, effectively
making Fantastic Voyage a visual reality.

The Time Machine story presents us with a notion perhaps as old
as thought: the desire we all have to explore the past or future,
or relive our own lives with current knowledge, or revisit loved
ones who have passed away. Again, an unlikely prospect in reality,
however we see the past in fact by merely looking at the night
sky or peering back to just after the beginning of the universe by
imaging through telescopes tuned to the right frequencies.

By understanding that light travels at a fixed speed in the vacuum
of space we can understand the concept of look-back time being
equivalent to distance. By observing distant galaxies we also see

Sweden's new form of Medical Theater

the dynamics of our expanding universe. Combining look-back
time and cosmological expansion gives us a picture of the universe
consistent with the observed microwave background we have
mapped from a time so hot and dense that the universe glowed.

This understanding of cosmology can, in turn be tested in ever-
greater resolve by supercomputers of ever-greater speed we already
discussed. Our computers become vast time machines. While not
quite able to teleport us personally across time, computers are used
to check our theories by correctly computing the observed past to
build confidence in predicting possible futures. These computed
times are then visualized onto our domes, so that we can surround
ourselves in the best time travel we can construct.

2001: A Space Odyssey is another drama of space travel with the
theme of alien seeding of intelligence in our human origins set for
re-contact upon our discovery of artifacts on the Moon and orbiting
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Jupiter. Unlike Star Trek, this movie depicts the best extrapolations
of foreseeable futures in space as a setting a mere three decades
after the Moon landings. Its director, Staley Kubrick, carefully
crafted its vision in the expected projections of Werner von Braun
who had successfully designed the Apollo program to reach the moon
within ten years. Projecting a future of common space travel to an
enormous earth orbiting space station looking like modern air travel
seemed quite feasible in the time of Apollo.

Regardless that this vision was overdue a decade ago, we still
expect some form of the von Braun paradigm unfolding with
human bases on the Moon and human missions to planets beyond.
This is a mere reworking of the frontier paradigm that asserts
that a species not extending its borders is on the decline, so that
we must extend our presence into space in order to survive, for the
sake of our species or for life in general. While that may be the
case one-day, the space reality of 2001 turned out quite different.

Spectacular success in visiting the planets and leaving the solar
system were achieved by 2001, just not with people. This movie
came out the same year that the American spacecraft, Apollo 8
reached lunar orbit for the first time in history and showed us
ourselves from a quarter-million miles out in space above a very
lifeless moon. At least for a foreseeable future, the vision of human
exploration to the planets seems economically dormant.

So, what are our real limits?

These particular visions of the future, while exciting, point out
perhaps certain very real physical limits we face. We are no
more going to shrink ourselves like Fantastic Voyage, any more
than cruise in the Time Machine. We have yet to learn a way
around faster-than-light travel, no less than come anywhere
close to it. Human travel back to the Moon is certainly feasible
as are engineering designs for human Mars missions, but only at
costs that no one seems willing to spend for perhaps a very long
time. Such limits of real world vs. fantasy are attended by some
very dire concerns about limits to our natural world against an
exponentially growing human population.

For a moment, let us return to Star Trek and examine its future a
little closer...

On the bridge of the Starship Enterprise is not a window, but a
screen. The bridge of the starship is more of a conference room or
a theater, like mission control at NASA.

In our industry, we have screens, and they are much bigger than
those we see on the bridge of the Enterprise, however there is one
other place on the starship that may have us beat: the “Holodeck”,
in this fiction, is used for recreation purposes to simulate trips
back to Earth or some other idea of paradise.

Earthly Holodeck VR
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I would argue that you are sitting now in a “holodeck”. Primitive,
perhaps, a little, but our industry is committed to making that the
best it can possibly be. The “holodeck” extends our virtual presence
to places we cannot go. It televises such places allowing us to tele-
travel and be tele-present.

I ask you; if you have a “holodeck”, who needs the starship?

After a real visit to the Moon, or living on Mars, would you not
want a vacation in paradise. And where is paradise? Earth.

Apollo 8 showed us that paradise Earth is a spaceship. The most
beautiful spaceship we could ever conceive or wish for, or hope to
duplicate. All its colors, more than any other world we know, are
the colors we are patterned to know as “beauty”. This spaceship
has all we need, yet look at what we’re doing to it. We need to
see ourselves as Apollo 8 saw us to make us realize our limits are
indeed very real and that we must manage ourselves much better.

Our robotic spacecraft, we tend to forget, are “us”. They extend
our presence. Their sensors and cameras capture places and
see things we cannot with our eyes. They feed our knowledge of
remote places we send them to. We take their readings and turn
them into science. Through science we understand what they tell
us, we plot it on our domes, and we are there.

Our domes, our “planetariums” are truly starships fantastically
voyaging to other measured worlds across scales in time and space.
Our starships must remind us all what science tells us; that we are
in a race against ourselves on this paradise planet we are rapidly
consuming.

Let our starships of science reach to inspire the growing number
of minds across this living planet in a vast loneliness of space,
separated by so far unreachable distances to even the nearest
exoplanetary systems. We must recruit the best minds on Earth
today to help us save ourselves here, before its too late.
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WHERE SCIENCE MEETS ARTS
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PLARETARIUM®

Planetarium Hamburg making its way towards a Cosmic Perspective
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Good Afternoon, dear Ladies and Gentleman,

speaking after Carter-san is a Great honour since along with him
I was part of the team creating New York City’s New Hayden
Planetarium in the late 1990s and since then I highly respect and
admire his outstanding work - as I admire what you all are doing
in Japan in this field. So thank you for allowing me to speak about
my adventure of drawing people into my theater in Hamburg
WHERE SCIENCES MEET THE ARTS.

Model I — The Nebra Skydisc

This is the “Nebra Skydisc”. It was a world-wide sensation when
this bronze disc was brought to the attention of the public in 2002.
It was featured on the cover of National Geographic, became
the focus of a blockbuster museum exhibit even at the World
Expo in Nagoya and is now rated as one of the most important
archaeological discoveries of the last century. The disc was found
in 1999 about 180 kilometers southwest of Berlin.

Now, after an interdisciplinary team of German scientists
including astronomers of Planetarium Hamburg, studied this
archaeological gem in all its details, the purpose of the sky disc of
Nebra, is no longer a matter of speculation: it had been deposited
3,600 years ago and encoded in this picture is the knowledge about
a lunisolar calendar which served as basis for organizing a society
in the bronze age.

This disc represents the oldest visual representation of the cosmos
known to date.

Model II — The Big Bang Universe

This is the current visual representation, our current model of the
Universe.

In the era of big telescopes and computers we visualize the
calendar of the universe and describe it in words and images like
“big bang”, “infationary universe” and “Expansion”.

The Modeler - Our Brain

Images and words make up the symbolic structure of how we
create our reality as individuals, cultures and as a species. We do
not perceive the universe that we inhabit directly - we perceive it
through the symbolic overlay of our inner and cultural dialogue.
Our world is a simulation of our brain and our eyes are closely
connected to our brain — Like no other organ — and one could even
say that the eyes are a sensoric extension of our brain. Our brain
processes all visual stimulations into visual patterns, compares
them to what we are already familiar with and attaches meanings
to them — all within split seconds! In our head images are formed,
which we “see”. We feel “immersed” by this world simulated by our
brain.

Model III — The Immersive Planetarium Experience
Planetariums are the next step in our chain of interactions with
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the universe — they are our brain’s theater — they project and
present our brains models of the universe. Be aware - the idea
of a planetarium was never to create just a realistic starry sky,
but instead to visualize and present our interpretations and
interactions with the universe.

Most media and theatrical spaces have a clearly visible “frame”,
separating them from the spectator — f.e. the theatrical stage or
the rectangular TV-or movie-screen - The spectator is basically left
outside of the scene — it is (using the song title of Pink Floyd) an
“Us and them” setting: “Us” here on this side and “them” in the
story on stage. If well used, such “framed” experiences confront
the spectator with a look into the mirror. They make us reflect
about ourselves through other people.

Immersive Media: Beyond the mirror — you are in the screen

In Immersive media like the Planetarium storytelling and the
role of spectator is entirely different! “You are no longer in front
of the mirror — instead you are in the screen — you are on stage,
which is entirely different” . This new setting is challenging your
perception and vision of yourself and the world! You are confronted
with an all-embracing alternative reality, which is a challenge not
only for the consumers, but also for content producers.

The task: Making the unimaginable more imaginable

A digital Planetarium is an edutainment park for our mind where
we try to make the unimaginable imaginable - spatially, temporaly,
sensually

We use representations of the universe created by the mind — you
may call them “projections of our brain” which are interactions or
conclusions based on authentic scientific data. Our planetarium
is a shared experience putting us inside data and processes. It is a
boundless cruise ship for the mind into cutting edge science and so
it serves as a virtual microscope, a telescope or even as a time-
machine. Thereby the planetarium tries to make the unimaginable
imaginable....

But this is a big challenge — in the words of Woody Allen: “I'm
astounded by people who want to “know” the universe when it’s
hard enough to find your way around Chinatown”. So, how can we
succeed?

I like to show you how we did, using examples and the strategy of
Hamburg Planetarium

The location: Planetarium Hamburg

Planetarium Hamburg opened in 1930. It is situated in a historic
water tower, which was built 1912-1917 and located right in the
middle of Hamburg's citypark (Stadtpark) — an architectural
landmark of the city.

Under a 21m-dome we have a 253 seat sky theater featuring
equipment for simulation which is astonishing:

A Zeiss Universarium 9 starball

RN

T—EDDOHDONRZFE L UL EL S ORBN cEREDE
ZBEUTENZERITZDTY,

B DHRIE. BADBERIBIDHET I 2L -3 THD.
HADBIESZFDENEFEICEN > TWETMHDBEEERD—F
UCCBIGEMOARE Y —ESZESTENTEET, BENIEET
DREBNREERER /Y — 2V CTH L, BLPEICL<H->TW
ZYCHETIEH, SSICENSICERMGITZLET —IFAD—BET |
TO5ULTRAD TRZ, EWSAX—IUDBEMICERSNET, ik
BIFBEMNICLE>TYIal— bR TRAL LTWBE
BLUBDTY,

EFNIN—ZAB TS RY U LREE

TR VILEFHREDHEEERDEHRICEFTEIRODRTY T—
FNSEERLDBEROBIBZ—THD. BRLADEMICKEINKEIN
EFEHEDOETIEDTY,

CBEWEREELWOTIN, ISRIVITLDTATTIEIER
MIEWEZEEZED EIFD & TEAL, FEHEZIHRILL., FHICH
TERLDERERL. TUTERLEFHEDBOBERREEHH
FIBETHDEWS I ERBRDTY,

FEAEDAT 4« PPRIBEBICIFEIKRBZIZ 7L —LADHBDE
T —BELHNILEIBIC—HIZIE BIBORT—IH2W\WEEA
WTFLEBE—$2WIRER 7Y —>D LS.

BEREFBEANICEY—YOAICIDES—ZNid (E>o 704
ROTDY 1 MILEFEZIE) TUs and them) B3R T9,: 22T TUs)
lFBE5R/TH D, themy ERT—Y EDOEARTEEZEKRLEXT,

HLU. BhTtwhid, 25Uk 7L—LAMEShRBRIIBRICED
REDZESAFEZLSICHRDET, ZNIFMMOALDOBEICERAES
ERIEZIERBDTT,

BABXF 47 i EORSAN—HBRBIIFERAIY—rDFHcWd
TI2RIVITLADESBEABRATFT 4 ZICEVWTIE, YEELEHED
BENIL<EWVWET | THRBIEEBHIEPEDRIICES DI TIEHRL—
ATV =Y DHRIC—HRBIIFEICEED LICWADTY, Zhlde<
BO5ZERDTT .y COFULWELRKBIHLEEGEHRICHT
2 HIRT- DM EBEANOHRERD T,

HRfcld. TSICHDELLRORELAMNVES I LICEDET—
ZFHIFBEEE LU TORELZ I TIRE<, VT ViEEE L ToR
MTHHDIDTI,

= BRTELRVWEDOZEBIRAELRE DA

TFTIGIN - TIRIVITALRFBBERRDODDITaTAXY N - IX—=0
THD, ZITHEEM, BEN., 2L TBRENICHEERIUELRE
WEBRATREIC T BRADTONTWE, DTEZISNEFHORR
EEW—E S AFENGRIZNT—7 ICEDKHEEERS 2 L IEiEHE
TH? "BRRXOEMRIEHAB LY ZFHE U TRWEZT I &N
HkZ2DTY,

DWW STIRIVTLEFERAET—YPZFDONIEDPRICEL &
BRBOBTHIEVWZIERT, RSO EREBREOHRANEATL
NEMBMRBDOTY, D TEMRICKE>TZD, ERFEICH 2D,
FALNY—VICHR2EDTBIEMNTEBZDTY,

TR LAIRERENRTERE DEBIRABEREDICLELS &
LEJ, LhLanzeld, REBETI, —VvTFr—- 7LV
EEIC "BEFHEADIZWERBSTVWIALNNS Z EICEW:
Ko FrAFIIYDHRTEZEICEDLTICVWSNEWS TDICEE .
FNRDIC, E3P27565FKWVWKDTLLD?
Tld. N\ TG - 755V LDOFPESERELEL £ S50

B 7RI UTL N\ TILY

TSRV - N\YTNLTIET1930FICHELE L. /\YV
TIWTHABRDEARICH > T, TOEEENS VY RIY—T7EULT
1912—1917 EICEZR I NIEEREKEDRICHD £T,
ER21m, 253D R—LAICIF. ROLSBYIaL—YaVEE
MERESNTWVWET

BDO 11000 IL—XYDBEZFDODVZ—8SXRD 70y ¥

BRE#EE 29



2nd International Festival of Scientific Visualization

combined with two Compute-clusters, 8 channels each,

feeding two Sony 11.000 lumen SXRD projectors.

Plus a 9-projector fulldome-LOBO-lasersystem with Tridome
and 2 projectors mounted on Mitsubishi-robot arms,

plus moving lights fog and scent machines, a stage and a
Yamaha-grand piano.

This combo forms “multimedia-orchestra” which is unique
worldwide!

With as much as 350.000 visitors per year , Planetarium Hamburg
is among the most successful stand-alone-planetarium worldwide.
But we regard our institution not as a museum but instead as an
active contemporary theater.

The method: Human Touch and Link with the Arts

Some people feel “Science is boring and Art is stupid” but we all
here know that this prejudice is wrong - and we all are here to
prove that! So how does Hamburg Planetarium manage that?

The method is to focus on the human side and relate high-quality
Stories & content to humans around the world. Don’t stop by just
telling numbers — but pose the question “What does it mean for
us?” in this grand architecture of the cosmos

Where are we?

Who are we?

Where will we go?

We have to open and sharpen our senses and learn to perceive
nature at all dimensions. Our Planetarium serves just that — it
allows for changes in perspective and so we help people to acheive
a “worldview” — a global perspective!

Examples - Authentic detective stories

1.Nebra

The ongoing partnership between Harald Meller’s team of
archaeologists in Halle and the planetarium team in Hamburg
lead to an extended 45-minute digital fulldome show, which made
use of breathtaking high-resolution 3d-Scans of the Nebra Disc
and includes other new findings and dramatic elements. The
show premiered in Hamburg in 2009 and is available now to other
planetariums worldwide.

There is great potential to tie the story of the Nebra Disc with
other world-class sites in archaeo-astronomy (pyramids, temples,
stone-circles) and to create further content for planetarium which
is meaningful for cultures around the world, revealing that looking
up to the sky is what all cultures on earth have in common.
Looking back at the richness of such heritage we all share, has
the potential to bring people closer together on our lonely planet.
In this way humans can understand themselves as part of, and
dependent on, the cosmos, and find their place in the story of the
universe.
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2.Sun-Earth-Life

We are starborn and we
are “Living with a Star
named Sun”. Since 2005
Planetarium Hamburg is
actively cooperating with the
team of the NASA STEREO
Mission at Goddard Space
Flight Center (GSFC) and
with University Gottingen.
We hosted their pre-launch
workshop and we set up a
living European STEREO-
database dorcumenting our
solar-terrestrial environment
as part of ongoing European
projects (called AFFECTS
= “Advanced Forecast For
Ensuring Communications
Through Space ) , where
we will visualize Coronal Mass Ejections and Sun-Earth-Life-
connections for use in planetariums.

The third dimension

The Cosmos is 3D! No model would be complete without depth...
Since February 2011 Planetarium Hamburg is Europe‘s First
“FULLDOME 3D-Planetarium”. We currently use “active stereo”
with our Digistar 4 — System and just one compute cluster of 8
channels.

Some Examples for 3D Shows:

Our “Climate Change Project” — a series of 3 fulldome experiences
we call “The Colours of Earth”: “Red Alarm”, “Blue Alarm”, “Green
Alarm”

The “Green-Show” focusses on the importance of trees, forests and
biodiversity. It is a story about how sunlight powers life and how
we affect the balance here on Earth.

I show you a scene where actors filmed in front of a Green Screen
are placed as scientists in a computer generated landscape, where
they extract ice cores to read the climate history from the past. All
is in stereoscopic 3D!

Another scene was filmed at the German Center for Climate
Computation in Hamburg. The stereoscopic camera moves on a
dolly through this supercomputing facility. The earth globes are
climate models from the IPCC report.

We combine this with class room projects for high schools - even
with art classes working on their interpretation of trees and life on
earth.

We are developing smartphone interfaces and interactive gaming
elements for such shows (visitors compete under the dome using
there personal iPhone, iPod and Android-smartphone)

What do we educate at our planetarium?

With all these activities we offer at our planetarium, the
question may arise: “What do we educate?” Well, we educate our
imagination and we train our senses.

An more than that — a planetariums allows for aesthetic learning
experiences and it draws talented people and talent from people.
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Art as Magic Carpet

By looking at images and simulations of cosmic objects on our
planetarium domes we can experience the sublime — as we do thru
the arts. Using images, poetry, music and other expressions of the
arts we can train our senses and open doorways into what it means
to be human beyond our limited cultural and scientific definitions
. The arts transform our immersive theaters into a magic carpet
carrying us on a flight of becoming.

This key role of the arts in planetariums is well established and
successfully proven by many joint projects with worldclass artists
at Planetarium Hamburg — here are some examples:

AERO - a fulldome-show created with the French Electronic
Music “guru” Jean Michel Jarre

VOICES IN THE DARK - a fantasy-audiovisual universe
created with Britain’s reknown composer and producer Mike
Batt

LE VOYAGE ABSTRAIT - since 2002 - a monthly chill-out live
music “space odyssee” with soundpilot Raphael Marionneau
and special guests

“Deep Space Night” Series

Coming soon to our dome....

The digital revolution has empowered the planetarium with
incredible tools and gives us freedom to tell all sorts of stories
about us and the universe we live in. But this is just the
beginning....

Here is what I think will happen soon in the field of Digital
Immersive Planetarium Theaters in the Google-Era:

Improved “ (Super) Realism” (improved image, 3d and sound

quality)

Enhanced effects for the senses — like wind, seat vibration,

scent “4D”

New Interfaces for Interaction: Smartphone-Apss, Wii, Kinect

and more

New Role for staff as “pilots”, “IJ” or “datapilot”

Group immersive environments with teamwork

Networked/linked immersive theaters and data-clouds

Online Community of “Players” and “Explorers”

Artscience crossover learning experiences

The personalized/individual immersive experience at home
Conclusion and Thanks
I strongly believe in the modern planetarium being a highly
effective intercultural learning platform for our imagination and
a powerful catalyst to spark innovation. Because innovation in
the "post-Google generation" is often catalyzed by those who cross
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a conventional line so firmly drawn between the arts and the
sciences.

The cross-over sparks the passion, curiosity, and freedom to
pursue--and to realize--challenging ideas in culture, industry,
society, and research.

I follow here David Edwards, who described in his book “Artscience”
(Harvard Univ.Press) , how contemporary creators achieve
breakthroughs in the arts and sciences by developing their ideas
in an intermediate zone of human creativity where neither art
nor science is easily defined. Hence we should view traditional
art-science barriers as a zone of creativity that Edwards calls
artscience.

I think we have to continue to develop our new breeds of digital
immersive theaters as new cultural and educational environments,
which are particularly relevant to today’s need to innovate in
increasingly complex ways, in which artists and scientists team up
with cultural, industrial, social, and educational partners.

The “Age of Mechanical Reproduction” was proclaimed at the
beginning of last century and now with our simulations we are
gradually unfolding the game-changing force of this era and take
it to a new level. We are themselves creators - which make the
casts of the classic art look often helpless. But in our joint effort to
evoke the unique and incomprehensible on our screens, we bow
down to the uniqueness and express our humility which artists
and scientists have always felt when they met with nature and its
perfection.

Thank you Itoh-san and the committee for inviting me to Tokyo.
Thank you for giving me such a wonderful opportunity to present
to you and learn from you — from the Japanese culture which I
highly admire for its unique combination of curiosity, scientific and
engineering skill and strong inner spiritual compass.

You all are welcome in Hamburg, Germany at my planetarium —
your visit would be a great honour! I also like to invite you to the
International Planetarium Society's 21st biennial conference in
Baton Rouge, Louisiana, USA, on July 22-26, 2012.

Let us continue to celebrate the aesthetics of research and the
ways in which science and art inform each other.

Thank you all! Thank you Japan!
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