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R—ANTT R : AALT—TI/ T —XER

B2ALT—TI

September 23 (Wed.)
[Location: 5 % 1) L / Planetarium Theater]
B4= / Opening Ceremony

16:00 - R
16:30 | BRTE
16:301_7‘30 IYL-1 EERE Rty 3> (7 Losing the Dark” EBRE b—%)
R—ATTRAMEREM [~ L—F—]/ Dome Feature Shows [Trailer]
17:301_7_37 T FLo—Z—15HTFL¥>F— 32 ,/0ne Minute Presentations
17:371_7_44 T-1 T R—Lkg T=8EM] Diagram of Our Universe 2015 .
17:441_7'46 T-2 2% OFIE,/A hidden story in the star chart 2016 D
17:461_7_48 T-3 BHOKMIEESD (R) Geological history of Fukui(temporary) | 2016 D
17:48 - . U
17:53 T-4 Aurora (&), Aurora (Temporary title only) 2015
17:531_7'58 T-5 RN WNED B “Moon of a Sleepless  Night 2015
17:58 - S A
18:00 T-6 We Are STARS ({r),/We Are STARS (temporary) 2015 -~
18:00 -
26
1810 {KE / Break

4575878 1 / Keynote Speeches guests 1

1810 - Lgrs Lindbfrg Christensen K&&;E “Journey to the Centre of the +E‘S
’ 19:30 SP-1 Milky Way 2014 0)

: “From Earth to the Universe”(30 min.) ke

+

September 24 (Thu.)
[Location: 75 &% 1) 5 L / Planetarium Theater]
Ya—bhIOSS LT A MMESREM/ Screenings of entry films submitted to the Short Film Contest

10:30- HWED, BMEFHH. BEEEHEN
e ~ . CF @ # &
10:35 SF-1 Erg Chebbi /flatscreen )
10:42- SF-2 RAYDOF ( ¥ & # &
/flatscreen )
e ~ N CF @ # &
10:45 SF-3 color+ful ~EE4F /flatscreen )
o ~ (& X B &
10:51 SF-4 Reboot /fulldome )
. . . (&2 X A &
. — _ AL P w==1==1
10:55 SF-5 FHHTFEH / A Variety of Lights from the Universe /fulldome )
L ~ . (&2 X A &
11:01 SF-6 Groningen fly over /fulldome )
=]
11:05- SF-7 INFINITE HORIZONS (= X B
/fulldome )
11:09— SF-8 [EfEE k= - Light and Shadow - (& XA # &
’ /Gunkanjima360- Light and Shadow - /fulldome )
=}
11:16- SF-9 “Life under the Arctic Sky” teaser (2 X R &
/fulldome )

KEEREICEEELAREN 2 D EE8#F T,
17



R—ANTTRY : A LT—TI/ T —RER

September 24 (Thu.)

[Location: 75 &% 1) 7L / Planetarium Theater]

R—ALTxRA¥EHER / Dome Feature Shows

11:25 - .

11:40 S1-1 FEBRUAR (14 min.) 2015 =
11:40 - . .

12:09 S1-2 Habitat Earth (24.5 min.) 2014 E
12:09 - .

12:38 S1-3 Solar Superstorms (23.5min.) 2014 E
12:38 - 31-4 Kisah dan Legenda Bintang di Nusantara Indonesia / 2014

12:50 Star tale and Star lore in Indonesian Archipelago (7 min.)

12:50 -
Fie

13.40 | BAR/ Lunch
R—A7x RSB / Dome Feature Shows
13:40 - ~ A4 HNEANLEZELHORE /

14:10 S2-1 Einstein and the Secret of Gravity (25 min.) 2015 ®
143101'4‘45 $2-2 | TRUELOVE ~\\ o BEREE & iz~ (30 min) 2015 o
14:45 - ~ A—OZOHEAN -HWOXERD-/

15:16 52-3 Melody of Aurora — Search for Mysterious Light - (26 min.) 2015 .
15:16- ~ Eternal Return-L\d 52 <CE D~ (£/ O— 7B /

15:49 52-4 [Eternal Return : Inherit the life] (28 min.) 2015 .
15:50 -

26

16:00 {KE8 / Break
45RI5EE 2/ Keynote Speeches guests 2
16:001_6_40 Dr. Carter Emmart(American Museum of Natural History) / OpenSpace E
R—L7T7xRE4EH LB / Dome Feature Shows
1 63401’7‘07 $3-1 INERERIET Y Z—F 2 K~/ Tiny Giants (22 min.) 2015 i
17:071_7‘37 $3-2 FAviaB/4y - TH RS LR/ Einstein Express (25 min) | 2015 i
17:37 - . .

18:01 $3-3 KONES <¢B(19 min) 2015 i
18:01 1_8‘36 53-4 The girl who walked upside down (30 min.) 2013 :

[Location: R Ea—ARTILF Ry o X / KORIYAMA VIEW HOTEL ANNEX]

N4y b/ Dome Festa Banquet

19:00 -
21:00

/N4y b/ Dome Festa Banquet

18



R—ANTT R : AALT—TI/ T —XER

September 25 (Fri.)

[Location: 75 %% 1)y L / Planetarium Theater]

R—L7T7xRE4EHK LB / Dome Feature Shows

102301"1_05 S4-1 | EoNl FASv K- E—Y>s (30 min) 2015 i
11:051_1‘35 S4-2 BEDEE /Remains of the Dinosaurs (25 min.) 2015 .
”:351‘2_10 $4-3 | TCBE H~RDEESREBLE L~ (25min) 2015 ®
12:10 -

8

13.10 | BAR / Lunch
R—L7T7xRE4EHK LB / Dome Feature Shows
13:10 - N ;

1340 Sb-1 AB—F—3 %> /Star Ocean (25 min.) 2014
13:40 - _ AX2yy 70V b~TF7—RMRE—FE~/

14:10 §5-2 COSMIC FRONT-Birth of the first stars— (25 min.) 2015 .
143101"4‘40 $5-3 | EHAELE (25min) 2015 i
14:40 -

#

1450 {KE& / Break
R—AL 7z XA LM / Dome Feature Shows
14:50 - s6-1 | BREIATI~RELEOEAR~/ 2015 O

15:20 DETECTIVE CONAN ~Detective’ s Starry Night~(25 min.)

151201‘5_51 $6-2 | CEEVOELELHBLBE BT (26 min) 2014 ®
15:51 - ~ ELH#DBLSA -HBEIESBSOBRFEL— /

16:08 $6-3 A Farmer’s Day in The Universe (12 min.) 2015 .
16:08 - . .

16:42 S6-4 Polaris (29 min.) 2015 i]
16:45 -

=

16:55 | AR/ Break
R—AL7T7xRE4EH LB / Dome Feature Shows
16:551_7‘29 S7-1 | BIZBEWE. AIZHY (29 min) 2014 i
17:29 - 57-2 HELWEESIAL~ERERHA LA OHFE~/ 2013 O

18:12 Canvas of Stars: The Astronomical World of H.A. Rey (38 min.)

120 | $78 | ®RF A (XTUy Tl /KIZUNA (30 min) 2014 || @
18:50 - S7-4 Pedro Rosso KKE&®R & LB (SEm e flatscreen) 2015 Iz
19:16 Rosetta: the ambition to turn science fiction into science fact ( 7 min.) 2SS

19
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September 26

(Sat.)

[Location: 5 4% 1) 7L / Planetarium Theater]

AITFTIINR=—LTTRT 4 NILZEEREM /Awards of Fulldome Festival in Jena

10:30 -
10:45

C-1

FRRTE / The Flower of Afterimage (10 min.)

2015

10:45 -
11:05

C-2

Fermentation (15 min.)

2014

Fi&= / Closing

11:05 -
12:30

ASBERKRREEK - KEX / Award Ceremony

va—hOTS L30T AMRE / A short film contest commendation ceremony

B / Closing

J—RER

7 —AR / Exhibition booth area by co-sponsors

TARNOTHA KA
ASTRODESIGN Inc.,

https://www.astrodesign.co.jp/

4K BB G e
4K UHDTYV Video Equipment

IORA7O-5—-X I¥ N\
KA
EXPLORERS JAPAN, Ltd
http://www.expj.co.jp/

HER—LDZTY ORI

Introduction of Fulldome Contents

AZAZ/IMNETZREVIA

KA L4t

Konica Minolta Planetarium

Co., Ltd.

http://www.konicaminolta.jp/pla

netarium/index.html

FHEEE . MEZSOTEN

Introduction of Fulldome Contents

BRSHAZ—FA NARDF
STARLIGHT STUDIO,LLC
http://www.starlightstudio.jp/

FEEE - MESOTEN

Introduction of Fulldome Contents

BRRXE&HD&DEIVF¥—X
D&D Pictures, INC.
http://www.d-dpictures.co.jp/

FER—LODTYDOIAEN

Introduction of Fulldome Contents

20
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S5—X - URN—=D - DUXFv>EVEK Mr Lars Lindberg Christensen

Science communication specialist heading the ESO education and Public Outreach Department

(ePOD) in Munich, Germany.
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“JOURNEY TO THE CENTRE OF THE MILKY WAY”
Screened.

The small mini-show we just saw, “Journey to the
Centre of the Milky Way,” is the first one that we have
ever done. Actually, it is the first planetarium show
that ESO has ever embarked on; and it is freely
available to anyone who wants to download it.

The image that you saw at the very end was quite a
challenge to produce. It was a very fun experience
and an exciting project. The image ended up being 9
Giga-pixels in size and can print as 9 by 7 metres if
you print it in full resolution. It is the second largest
astronomical image ever made. While we were doing
it, we hit about 10 different technical challenges
which exploded anything we had in our inventory of
hardware and software. It led to various problems
getting the data processed, getting them into
Photoshop; getting them out of Photoshop, etc. I
won't go into the details.

Allow me to just, for those of you who don't know
ESO, give you a quick refresher. ESO is a big inter-
governmental astronomical organization. It is
supported by 16 countries, including Brazil and the
host state of Chile. The observatories on the ground
and the ones in space are actually very
complementary. The atmosphere, shown
symbolically in brown on this slide, blocks certain
wavelengths, especially in the hard ultraviolet and x-
rays; in parts of the infrared; and out farther. On the
ground you have these windows where the
atmosphere allows the radiation, the light, to come
through in the visible, parts of the infrared, the
submillimetre, and the radio.

If we look briefly at the number of publications from
the different telescopes on the ground and in space,
ESO is quite prominent by being the most productive
ground based observatory. It is shown here in
orange. Sometimes ESO even out performs Hubble,
which is the most productive space based
observatory.

Why did ESO and Europe decide to go to Chile?
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ESO, the European Southern Observatory, is the
foremost intergovernmental astronomy
organisation in the world.
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It's very simple. It's because Chile is one of the two
very best places on the planet in terms of
atmospheric conditions. There are over 300 clear
nights a year. The political stability is guaranteed,
more or less. And it’s free from radio interference and
light pollution. And then you have the Milky Way and
the Magellanic Clouds very high overhead. It's a
spectacular view. So the 3 observatories in the north
of Chile are from north to south, ALMA, Paranal, and
La Silla.

La Silla was ESQO's first observatory. At night, when
the Sun sets over La Silla, the starlight is literally
raining down on the domes there. “La Silla” means
“The Ridge” in Spanish, and the domes are all lined
up along the ridge. In this video you can watch the
Milky Way rise. You see the Carina Nebula, and the
Coalsack coming up in the constellation of Crux, the
Southern Cross.

For many years, La Silla was the stronghold for ESO
and much of the astronomical world. It still has two
productive

quite 4-m telescopes: the New

Paranal
Very Large Telescope (VLT)

e

S

Technology Telescope and the 3.6-metre.

Then there is Paranal, seen beautifully here with the
4 big telescopes and the ocean in the background 14
kilometers away. VLT has four, big 8-m telescopes
and we call it one of the most advanced visible light
observatories in the world. The telescopes are called
Antu, Kueyen, Melipal, and Yepun. And then there are
also the four smaller, 1.8-m auxiliary telescopes. The
fun thing about the VLT mirrors is that although each
of them is 8 metres wide, they are only 17
centimetres thick. And each mirror weighs about 23
tonnes.

Some of you will be very familiar with the problem
we have on the ground, namely that the atmosphere
acts as a big ocean and creates this twinkling of the
stars that lovers walking enjoy, but astronomers do
not, because it blurs the images. On the ground we
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La Silla (2400 m)
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La Sila has bean an ESO stronghold sincs the 1960s. Here, ESO operates two of the
moet productive telescopes in the word.
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need to employ 3 different tricks to get sharper
images. We use active optics to correct the shape of
the mirror when the telescope tilts. We use adaptive
optics employing laser guide stars to probe the
atmosphere and correct for the aforementioned
distortions in real time. And we use interferometry
with several different telescopes to improve the
image quality as if we were observing with a much
larger telescope.

This is how it looks when the VLT is observing with
its laser guide star. It's quite a spectacular view.

This is another view of the same thing. Actually this
photograph was taken during the observing
campaign that you saw in the mini-planetarium-show
before, observing the centre of the Milky Way with
the black hole.

I wish I knew some more Japanese, but he'll have to
do.

There are many stories I could tell about ESO, but I
have to move on slowly. But one thing to tell you
about is La Residencia, which is the hotel for the
astronomers and the visitors, shielding them from
the harsh Atacama Desert. And every day 60,000
litres are drunk or used in various ways, such as
showers. The water comes in trucks from the nearest
city. And also as you can see, there is a swimming
pool. It's not only to swim in, but also to make the
atmosphere inside the hotel a little bit moist because
of the very dry desert air.

The Atacama Large

Millimeter/submillimeter Array (ALMA)
5000 metre altitude in the Atacama Desert

Adaptive opticse CNIFIATIDOL—HF—-E&FE>T, £
DEZBAIUNSKROIESTZBELEY .. & F
BEREED T EHOBREZTTHRDIDICHEL. &5
[CARSERERBEDORSICEBUET .
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About the VLT

VLT uses:
<~ Active optics
< Adaptive optics snd
<+ Interferometry to improve the image quality
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are constmed at Paranal eveny day; with 1
trucks making the daily trip from Antofagasta.
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And ALMA is a collaboration, worldwide, between
ESO; the East Asia Observatories represented by
NAOJ; and Northern America represented by NRAO.
This is how it looks at 5000 metres on the Chajnantor
Plateau, surrounded by 7000 metre mountain peaks.
There are 66 antennas, and 16 of those were made
by Japan.

This is how it looks when ALMA is observing different
targets. You can see the antennas moving back and
forth in synchronized concert. The green and yellow
lights are safety lights for the people. They don't
disturb the observations.

And then of course there are the two transporters,
amazing machines that move these heavy antennas
from place to place; from a compact configuration to
a wide 16 kilometres configuration giving sharper
images with the interferometry.

Finally, we have the European Extremely Large
Telescope, one of the three extremely Ilarge
telescopes being built. It will be 39 metres when
finished. It is poised to revolutionize astronomy much
the same way as Galelio’s telescope did a bit more
than 400 years ago.

The mountain top has just been flattened. I think this
image is a few months old. Also, the road is almost
done. You can see Paranal up here in the background
some 20 kilometres away.

Now we're getting closer to the real topic of today.
As many of you will agree, the planetarium is a
unique environment to experience the Universe. This
was the reason that 2 years ago Klaus Tschira from
the Klaus Tschira Foundation decided to donate a
huge planetarium and visitor centre to ESO. It will be
a cutting-edge astronomy education and outreach
centre in Garching just north of Munich. You can see

ZhNld ALMA EERIDBRKTY .
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A cutting-edge astronomy education and outreach centre
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the construction here as of two weekends ago.

15. September 15

And this i how it looked 1 week ago...

and today.

Construction status

SNIF 2 BREIRIOTEFOBRIK T,

SHELUEDE. DEHBETY.

- 1 E/[AE.

It's an amazing project to follow. But let’s not get
carried away. This is how it will look in almost exactly
2 years from now in the 3rd quarter of 2017.

One of the unique things is that we don’t charge any
entrance fee for any of the activities. The facility has
the planetarium and then it has areas for exhibitions.
Temporary exhibitions will be located here on the left
of this image and permanent exhibitions will be out
on the ramps. There is a wide range of activities. The
focal point will be the kids with school visits. But also
target groups like families or teachers and even
astronomers will be catered to.

We're getting closer and closer to the real action
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here. So as you can imagine, it's quite obvious, we
have a very local rationale. People will be coming
physically to visit the facility from Germany or from
abroad. But because ESO is intergovernmental we
also have a very strong international mandate. In this
context, it means that anything we produce, be it
planetariums or exhibitions, will be shared with you
all internationally for free through creative commons.

Let me say just a few words about our educational
program. We will engage young people through 10
different knowledge acquisition activities that will
awaken their interest in science. The heart of the
facility is a planetarium. It is equipped with state-of-
the-art technology and a scientifically accurate
database of 3 dimensional data about objects in the
Universe from AMNH (American Museum of Natural
History). Since Carter is here from AMNH, I have to
mention it. The shows are displayed on a 14 metre
dome which can seat up to 110. It is the largest dome
of its kind in Germany, Austria, or Switzerland.

But we will argue that we have to change, at least in
part, the way we present and distribute news and to
some degree fulldome shows. We've had some
explicit requests from the outreach and planetarium
community. Before this year, there were no freely
downloadable full planetarium shows. But low-
budget, smaller domes also have a mission to
communicate science to their audiences, especially
students.

And finally, most importantly, we argue that we must
connect the laypeople with the science and the data
on a daily basis; so that when we have the next
“Chelyabinsk event” or something like that, the
planetarium facilities worldwide have a choice to talk
about it during their sky at night module.

I look forward to discussing this with many of you
during the next days and the next conference. Carter
and I already started this morning. We had a great
discussion.

Just 2 more slides about this, let’s say, fairly heady
but quite important topic. We believe that by using
modern technology, databases, push technology,
metadata standards, etc. we can provide data from
all of the observatories on the ground and in space
on a daily basis to the planetariums. That also goes
for the weather tonight as seen by various
meteorological satellites and the planetary flybys
which Carter will also show you in a very nice way.
We want this system to be freely available to any

E53ACORZEAN G RAYDSEBHINSEEEHR
ARFET, HUL. BRNGRIZELVSEZFTERL,
ESO FERMTI NS, TSRIVUDAII—RECT
THEO> TR EDEFECERICHEET . CNEFERT,
AP THERIDLSCRDET,

The ESO Supemova will engage young people in experiences and
activities that will leave a lasting impression on them; inspiring and
awakening an interest in science and technology through astronomy. The
experience of the young visitors will be enhanced through active
participation in 70 different knowledge acquisition activities.
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1. Explicit requests from the outreach community at
conferences and in reports: serve the planetarium
community better

. Before 2015 there were no freely downloadable (full-length)
fulldome shows
. Smaller domes and low-budget domes, who can't license

content, also need to complete their mission

4. We want to connect laypeople directly with the scientific
discoveries and datal The “Chelyabinsk event” needs to be
shared as soon after it happens as possible.
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planetarium worldwide. We hope and plan to have all
the agencies sign up to delivering data using very
little extra resources. Essentially, it's all there and
available. We just have to take it, use it, and shape
it. Each morning, the planetarium presenters should
be able to select various items, for example an
earthquake in Chile or Japan, and show them in
context with interesting things happening in the sky.

This has been supported by the International
Planetarium Society; and we hope that this could
lead to a collaboration with the Open Space Project
and the planetarium vendors who will ultimately have
to sign up to the idea to build this integrated
database.

We think many of these things, like news
aggregation, are more or less ready. Actually, we
have made that tool already and it is running on a
daily basis. It is called the Portal to the Universe. It
catches all the press releases issued worldwide and
all the blogs about astronomy. But it is also editorially
curated. All we have to do is integrate it. We have to
provide instant access to these things. We have a
thing called the internet. All we need is content
distribution networks, so that the data is literally
there on a server in Tokyo, in New York, in California,
in Cape Town, in Santiago, or where ever. We also
need these other things, some of which are already
in production.

I'd love to talk more with you all in the next few

days. It's very important we gather around a
common set of tools and standards. These things
already exist, like the astronomy visualization
metadata which Ryan up here has been part of
developing, the PDS or FITS formats, web map
services, and other systems. We just have to agree
that we use them and then prepare the necessary
tools around them.

Needless to say this takes a liberal approach to
licensing. We have to agree on an agency level that
the data are free and accessible and that they can be
used with attribution in this system called creative
commons. But this is already true for many of these
tools: the Hubble Data, ESO data, and NASA data.
And ESA is going in the right direction. Everyone is
talking about how to get the proprietary data out to
the laypeople without violating the proprietarity of
the data and letting the PIs do their science. This is
happening. I think all it needs is one last nudge
before we will get that.

We have just one minute left over, so just let me talk

31

= By using modern technologies — SQL databases, Internet, push
technology, metadata standards, news aggregation — the “sky at
night” module will change on an almost daily basis to showcase the
latest scientific discoveries from ESO, NASA, MPE, MPA, Gemini
etc., as well as phenomena in the night sky (events, texts, images,
videos), the weather tonight, the last planetary fiy-bys...

= We want this innovative distribution system to be freely available to
all planetariums worldwide (a pillar for the ESO Supermnova).

* Planetarium presenter: id-wide will be able to select interesting
news and dataset previews o include in their show segments every
morning — the presenter will be an “astronomical weather man™!

= Requested by users in the planetarium community (the Intemational
Planetarium Society Science and Data Visualization Task Force)

= Collaboration with OpenSpace and the planetarium Vendors

CDT—IR=R([EFA=T U AR-ZEHBH LT, HHRF
DERXABEHALT, TORXAEFT—FZHLT, &
CTEELT, #RPOTSRIVUITALICHUET . KU
REEFZICBVTHDFET, HREEBRBLITED &
FPRIERPNSEH BT —HIR-RZEDFT. NI
TSRAVTLDESADBINBETY.

. News aggregation in one database- Portal to the Universe
Instant access to fullidome content world-wide- Intemet + Content
Distribution Networks
Aert the planetariums: Instant push notifications from the server for
News, Images, Videos: RSS, JSON ...

. Menu overview for presenter: In &ll major planatarium softwares

. Historical events, sky events: Astro-calendar

ing educational concept: Focus on & number (50?) of common

concepts that can be communicated as standardised text, images, fiat
video and fulidome.

. Gathering the community around one set of tools and standards: the
Astronomy Visualisation Metadata, PDS, FITS, Web Map Service

{WMS), and an agreed “system”. Crowdsourcing translations.

. Liberal icensing: Creative Commeons Attribution. All ESO's and
ESA/Hubble’s images,videos and fulldome clips (+ panoramas etc.) are
online for free download. ESA and NASA are moving this way also.

BEANTSRIVUITLATROY—ILEED & BAED
ERBICHNI DI LN TEFT. LHL. BDRZHIC,
EARY—ILZERFRVD B E—REICERRFNUER
DEREA.

B&IC. CORIRICDOVNTEEFECDVTHERLIRIIN
(FRDFEBA. INSHHELVETIN, FATZAEER
EULWABRANEND TS EEXITVWET,

EOVED HBICDOVWTTIN BmERILVDE, H
FRTHE CHBERERIBALRB S EARETERL
EWVWDSETT, TUT T ZICEDZDIF— BB Cih
ZR50ETY, INE BORPNELRE, oIt
T~ EBR B IHICHERYRD, BEREREETED
T—HEICBEBLTVWET,



Special Lecture 1 : The community-building initiatives from the ESO Supernova

a little bit more about this one because it's one of my
pet peeves. So over the years, I've realized together
with other people like Pedro Russo, also sitting here
in the audience, that the educational concepts are
actually very much the same thing. We’ve been able
to list about 50 things which form the core concepts
which are required to be taught to kids around the
world. These things like the lunar phases, or the
seasons, are very common to any curriculum,
anywhere. Or if they're not in the curriculum, they
should be in the curriculum. We believe by taking this
limited set of topics; treating it properly with text,
images, flat video, and fulldome; of course
translating it to multiple languages using the
resources in the community and crowd-sourcing
those; that we can tie the community together and
always have something ready-made whenever there
is a full moon, or a lunar eclipse, or a half moon, or
a quarter moon, or a meteor swarm, or things like
this. When these things can be ready made at your
fingertips we will have solved a lot of the problems.

It's late and we are hungry. We are getting to the
very end now. “From Earth to the Universe” was our
first fulldome show. We completed it this year. Itis
really the first fulldome show that you can go out and
download directly off the internet. It looks like this.
This number says 297 gigabytes. So it takes a bit
more than a weekend on a normal dsl line. But that'’s
about it. If you make use of a download manager,
this is entirely possible.

We did this not to torpedo the economy for the
fulldome producers, many of which are actually here
in this room. We did it to truly deliver something of a
decent quality, but not the top of the line like you
guys are making, show to domes that literally cannot
afford licensed shows. It is available in 4K resolution
with surround sound. It has been translated into 9
languages, including the Japanese version which we
will see now, and out in the community there're
about a dozen more languages which are in
production at the moment. We are truly grateful and
also a little bit proud that since we generated this
little boat and set out to sail it, that so far it seems to
be gaining momentum.

Many thanks for the translation and many thanks to
you for listening. DHES.

From Earth to the Universe screened.

SHBTELEZ< [From Earth to the Universe] (3.
ESO OBRAIDIILL TR T)IL R—LADOMKE TS, <
[FHFRTRYIDIILL TR TV R— LAOERNUK T,

m Earth to the L

= The world’s first full-length fulldome planetarium movie freely available
for planetarium use

= ltis released online in high-resolution 4k fulldome (30 fps) format, for
the worldwide planetarium community to download and use.

* Sound: 5.1 surround

* 30 minutes

= Directed by: Theofanis Matsopoulos

* Soundirack: Johan B. Monell (www.johanmonell.com)

+ Translations to 9 languages and counting (incl. Jap:
fanis wuis Cel

CNE AECHEOBRNT SR UDLZIITRIZHIC
EDFELUR. 129 —2y b s@Ricd o> O0—-RTE
F9. BECORKIEAREZED 9 DOSHE/—>3
DHBDEIN S 13 DEBD/IN-23>ZFO>TND
BHTY.

From Earth to the Universe iR
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h—~—- - I¥—BMEK Dr. Carter Emmart

The Director of Astrovisualization

at the Rose Center for Earth and Space at the American Museum of Natural History,

in New York City

(Za—I—UmPAVUHBERLEYE. 1K - FEO-Xt2 Y —-OFHIRMELST < L U5 —)

I want to thank you all, once again for inviting me
back to Japan for what has become part of a tradition
of collaboration between your academia and industry
with my museum.

I wanted to address you all briefly today on a new
software project we have begun between AMNH and
Linkoping University in Sweden with whom we have
been collaborating since 2002, and from which
Uniview and it's parent company SCISS were created.
The collaboration has been in the form of hosting
Linkoping interns for masters level thesis projects at
AMNH to conduct original work in challenging topics
of interactive space visualization.

In 2010, I spent the first four months of that year at
Linkoping to direct the movie, All We Are which used
the scaling techniques devised for Uniview to add
micro scale visualization to the traditional macro scale
we teach in planetariums. In late night discussions
with my friend and colleague, Anders Ynnernan, we
discussed our dreams for a purely academic, open
software without commercial concerns that would
allow the best and latest ideas from visualization
research to be applied to the astrophysical subjects
we wanted to see.

We call this new software OpenSpace. Linkoping
support enabled hiring a PhD track visualization
programmer, named Alex Bock for the position as
code master. The foundation of this open-source
project started by designing a modular plug-in
architecture with a list of basic functionality
developed through the Uniview collaboration but
extending that for an emphasis on visualizing
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OpenSpace

Open source
Modular / plug-in architecture
Multi-platform / OpenGL

Network between sites
Multi-scale
Emphasis on dynamics
Multi-mode rendering / “media fusion”
Volumetric rendering
NASA SPICE reading
Projected texturing
Collaborative development

=B FZDH LWL T M1 7% OpenSpace &S
CEICUFUR. UXOBARF(IELREORRIETS
O 5<—Alex Bock #1— RIYXAY—EULTED &L
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dynamics, volumetric rendering, and detailed space
mission visualization.

In 2012, AMNH began production on our space show
Dark Universe. I became unavailable to host interns,
but was able to engage interest at NASA Goddard
Spaceflight Center's space weather analysis team.
Techniques developed at Linkoping for interactive
volumetric rendering were tested in our first
internship at NASA as the OpenSpace architecture
was being developed back in Sweden. This has
grown into a series of six internships, making space
physics a core focus for OpenSpace.

Last year, starting in August, I was able to host the
first OpenSpace internship at AMNH to visualize the
New Horizons flyby of Pluto. The challenge was to
visualize the science observations and perform
accurate image projection from camera to target. In
a second internship starting in February of this year,
we then took these methods from the Pluto
visualization and applied them to the Rosetta mission
orbiting Comet 67P / Churyumov-Gerasimenko.

We are now working toward integrating these
methods to show both space mission imagery and
modeling of space weather to give a bigger picture of
both the seen and unseen. These techniques are
also generic enough to apply to other areas of
astronomy and astrophysics such as image projection
to sky and visualizing three dimensional modeling of
processes at any scale. We are considering now the
addition of supporting the FITS image format for
higher bit range manipulation of both gathered and
generated imagery.

This software also inherits other open-source results
from research at Linkoping such as scalable display
integration for high resolution projection on domes,
power walls, and stereo graphics. This has allowed
us to successfully mount this software on top of
multiple vendor hardware systems. We have

SEEZR > T<NELE. TdDopen-source JO>T
O hOEBFERNEEEDOU A NI TZES S

— IS4 - P=FFOF v —DFTHA S8
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successfully demonstrated this on Sky Skan, SCISS
and E&S.

For Pluto encounter on July 14th of this year, we used
networking to connect twenty remote sites of
OpenSpace around the world. My student, Michal
Marcinkowski who made the Pluto flyby visualization
controlled these remote sites from mission control
during the actual event. Well known producer, Geoff
Haines-Stiles played host to mission scientists on a
Google Hangouts who guided Michal to show us all
what was happening at Pluto at that very moment
according to the pre-programmed observation
sequence. Takahei-San was one of the global
participants helping to translate some of the
discussion here in Japan. On August 11th, I was at
Science Centre Singapore and conducted a live event
with the Hayden Planetarium, revisiting the flyby this
time with the new images updating our view of Pluto.

The interest generated by this global event has

opened possibilities for future ones. because
OpenSpace is free to download under an open-source
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licensing agreement, it makes it within reach of any
interested party or school to follow along in multi-site
demonstration of complicated phenomena made
understandable through visualization aided by
authoritative narrative. The Google Hangouts
automated archiving of such events has also made
our flyby event available to anyone for later review.

In May of this year, my museum applied to NASA's
call for assistance in their pubic outreach and
educational activities. Our entire application was
built around the vision of OpenSpace being a tool for
the future to bring complex topics into general
understanding by well crafted visualization with
access to authoritative description even if remotely
delivered.

It is my hope that after collaborating with Japan on
nearly all of our space shows, with simulations and
visualizations from NAOJ and with our partner, GOTO,
that this new path with OpenSpace may help further
our collaboration in general.

Thank you all, once again for the honor to present to
you all today.

OpenSpace MBER=NEC EICKDFET ., &L, Hi
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