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Abstract; In this article Director Harald Singer and
Creative Producer Bettina Plaendner of LivinQlobe
describe thelr experience with the production of
R4, the first immersive cinerma movie worldwide,
They delineate the insights they recelved from this
project for the production of planetarium shows. In
addition to the article in the March 2007 Flanetarian
by Ka Chun Yu, Matthew Brownell, Joslyn. Shoemer,
Daniel Meafus, Thomas Lucas and Zachary Zager,
this text shall Initiate a discussion on how real life
footage can be used in the dome.
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B4 s the first immersive cinema fulldome
filin worldwide, produced for ADLIT and Sky-
Yision, This modern adaptation of the famous
drama Romes and feliet Ty William Shake-
speare was produced by LivinGlobe in coop-
eration with Cart Zeiss and Sky-5kan Furope.
B demonstrates warious solutions of the use
of live action and computer generated images
PG N fulldome programs and it proves that
today i1 s possible to project real film images
into g dome te lell narrative stories,

Initiated as a test film by a collaboration
of baold, innovative filmmakers, Bof noiw is
shown as a special interest film in planetar-
iums. It s not the uvsoal planetarium pro-
gram, nor was it ever produced and market-
et as such, The goal was completely different:
to find an answer 1o the question “What does
and dees not waork in the dome?”

The [ilm was shot in 2003 in the Canary Is-
lamdds. Postproduction teok place in 2004 in
Sunich, Germany and in the U5 at Wispir Stu-
dios in Peterborough, Mew Hampshiee [t was
procduced fike a normal feature Hhm and shot
with an Arriflex 535 on 35 mm, In ovder to
achieve the best image quality, the complete
negative was used and exposed apen-gate. A &
mim fisheve lens was used. After shooting and
rough cul, 295000 frames of the 35 mm neg-
ative were scanned in 4k, As a tinal product
we got a dome master wilh a 3.2k resolution.
That's the hest result to be achieved inoa pro-
duction on film,

Some B consists of live action footage
thal includes 7 actors, 20 dancers, and a crew
of S0 prople.

R+ promiered during 1% 2004 in Valencia,
Spain. Steven Savage of Sky-Skan gave a very
moving introductory speech with the legend-
ary sentenoe, “Youwill see the voery first kissin
the dome” B was first shown to the pablic
as a Yalentine’s Day program at Exploration
Flace in Witchita, Kansas,

The Planetarium and Immersive
Cinema

The planetarium has always becn an imag-
inative anc virtual space [or propction, Visi-
tors go on a trip to distant worlds and one can
move freely in space and time, These abili-
ties were improved by the new possibilities of
fulldome video projection. 5o far projection
in the demse has Been lmited to CGL Expand-
ecd by the possibilities of digital arl work, great
imaginative live action cinema can be creat-
ed with fantastic images and emotional sto-
ries. The goal is not “unity of space and time,"
as in the presentation of the stoey in as realis-
tica manner as possible on a seemingly real
location (as ina classical Teature film), but the
dramatic expansion into imaginalive spaces
ancl into Eantastic realms of images and associ-
aticns, The action is spreacd out cyver the whole
space. The audience becomes the director, by

deciding where to look and which aspect of
the film to contemplate, The audience has the
lreedormn of view,

W see a great opportunity, especially in
the production of planetarium shows, Only
b shooting live action is the "human factor”
established in the show, Compuler gencral-
e characters always look artificial and rath-
er stiff, and woice osers, even spoken by the
most famous voices, cannot replace the real
aclor Computer animation, SEX, and creative
postproduction offer the possibility Lo shomw
invisible things, like far away galaxies, plan-
ets, seientific correlation or imaginative spac-
s, bl only the actor can touch the audience
aned turn a Gilm into an intense emotional ex-
perience,

The Story

For this first film we deliberately chose ane
of the most farmows and best dramas of world
literature in order to demonstrate the con-
nection between classical story lelling and
madern wisualization. The everlasting “bov
meets girl” story seemed to us to be the perfect
chice. A science fiction story, a sheer mon-
fage film, an action story, or 8 typical “whe
dome it were fuled out because we did nol
want attraction to be derived from the story,
Pl 1o be created by a virbuosic compasition
of new visual effects in the dome,

The famous story of Romes and Juliet is
shown in key scenes, Fach scene was visually
skaged inoa different way,

The “play in a play” starts inoa desert, A
group of young people pull a truck with
building materials through an empty land-
scape until they discover the right spot, They
stop the teuck and start build-
ing 4 stage from wood and
fabwic as a party space, A huge
party gradually escalates into
a  kaleidoscopically - sensu-
al orgy, Juliet moves around,
She is totally lost, pushed
forward by the wild par-
by crowed, until she sudden-
[ erds upr in the embrace ol
a voung man-lomeo, Their
evies Towk, but Juliet is pulled
away and has 1o continue to
dance. Romeo is exhaustod.
e backs out intoa quiet cor-
ner, He leans against a large
wooden ladder, Suddenly he
discovers the beantiful Julict
up an the balcony. They are
orserw helmed by tender love,
which leads to o first kiss,

Ful Romeo and Juliet are
only powerless pawns in a
game bBebtween wo hostile
families, the Capulets and
the Montagues, Julict's cons

in Tybalt challenges Romea to a fight. Tybalt
loses. Inoa wild ecstatic fist fight Romeo kills
Tybalt. Romen escapes to Juliet, She is tomn
between their love and his bloody deed, But
onee more they are able to forget reality and,
as if wrapped in a cocoon, they live out their
love, They enjoy their st night together,
When the new day dawns, Romeo has Lo flee
because the pringe has sentenced him o ex-
ile For bis crime. Tragedy takes its course, The
priest resorts toa trick: he gives Juliet o pation,
which will seem to kil her Unaware of this
sublerfuge, Romeo secretly returns from ex-
ile and Tinds the allegedly dead Julict in her
crypt. In his desperation, he takes true poison
oy be united with her in eternal love While
he is dwing, Juliet wakes up from unconscious-
ress, She kisses him in joy, anger, and finally in
the desperate attempt 1o gel some of the poi-
son from his lips and die with bim. She sue-
coeds, Romeo and Juliet are anited in death.
But that's cnly a play in a warm desert naght,
After the tragic ending, the party goes on with
dancing and celebrating,

The Visual Language

In f+ we have Lried 1o use the complete po-
tential of visualization in a dome, Fach scene
is an experiment. Some have succecded and
others have demonstrated limits The fallow-
ing short review reflects aur approaches and
eRpericnees.

Cross-Reflection: The greatest challenge
af visualization in domes is cross-retlection,
L the fact that light is reflected from one side
of the dame to the opposite side, The bright-
er the image, the more light is reflected, which
inevitably leads 1o low contrast and visually

Thie yeung people arrive with the construction materials. All irmages
provided by and & LivinGlobe
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bad images Therefore, the goal
has to be to create images which
have as few bright spots as possi-
ble. The starry sky with only pin-
points of light is ideal. To get as
close as possible to this ideal, we
decided to keep the film as dark as
possibile and therefore shoot the
rmajor part of the filom at night,

Scemeries: The Alm's “estab-
lishing shot® defined the site of the
story: empty desert scenery shot
ana plateau al over 2.2 m (7200
ft; it is above the clouds) around
the volcano Teide on Tenerife,
Camary 1slands. It is extremel y dif-
ficult Lo depict sceneries in the
dome because it is situated over
one's head, while the view on
scencey s usually directed into
the distance and downwards. In a
1807 deme one would not see the
scenery when shot with a hori-
zontal direction of the camera
Therefore, we slightly tilted the
camera and moved the scencry's
horizon about 45 up. This can
only be done with filrns for unidi-
rectional domes. In theaters with
comcentric seating, i would b a
disadvantage for the audience, In
Refwe tried to find a compromise
and took preat carein all scenes so
that they can be shown in both
types of theaters.

A Turther problem in shooting
sceneries with daylight is the Sun.
We adjusted the exposure to the
sunlight on the scenery and ac-
cepted the outshining of the Sun.
Interesting clouds were visibly
enhanced during postproduction.
These help to fill the image.

We wanted to test as many dif-
ferent challenges as possible, sowe
deliberately shot the introductory scene dur-
ing daylight, The Sun in the sky is the worst
source of light for the composition of image
because it results in a low-contrast, uniform-
Iy bright lighting. The richer in contrast imag-
g5 are, the better is their wisual impression and
the sharper they appear.

We were surprised to find out that cross-
reflection does not downgrade the images as
much as we thought, We therefore concluded
that it is possible to shoot during daylight.

The Set: The design of the set'is especially
important. Sets for conventional filoms will not
work in the dome. The set has to be designed
in a way that the action can develop not only
horizontally (as in conventional film), but
also vertically. Only that way can the dome
ke filled with action, We believe that it is the
biggest mistake of most dome films to set all

Top: The contrast betwesn the dark background at night and the colerful set;
Bottom: A crane allowed action Lo be filmed fram above and emiphasize the
vertical compasition,

the action with characters in the lewer thied
of the film, The impressive screen @8 reduced
to o posteand and the aondience will ask why
the film is projected into a dome.

For B+ we opted fora high round construc-
tion which tapers off the zenith for the stage.
The party people construct a stage in the des-
ert, where they want to stage the play Eomceo
atred fufiel, This stage, shaped as an open pavil-
ion, consists af three levels: the ground, where
mos| of the action takes place; a second level
for supporting action and the balcony scene
anl the side walls which surge upwards.

The walls were created e set designer
Ralph Michels with colourful and high-con-
trast hanging panels of cloths that moved
with the wind, Tehind the panels one only
sees the black night sky. This trick resullsina
very light, lvely image extremel v rich in con-

trast. The most important goal
for the set design was o be able
tor create real images which were
as rich in contrast and as colortul
a5 possible.

By constructing the stage in
different levels we gained the pos-
sibility of filling the entire dorme
with action. For example, in the
party scene the dise jockey danc
g5 on the balcony. The scene with
Fomeo and Juliet’s first kiss does
nol take place horizontally, bt
vertically, Romaeo climls up the
ladder to Juliet, who sits deeam-
ing on the balcony, Film makers
have to use thelr imagination to
create different, new, and unex:
pected levels of action to fill the
hemisphere. In the dome the ao-
dicnce hasa peemanent 3607 view,
which is one of the major differ-
ences with conventional film, It
is important to carefully design
nal only the location of the main
action, but also all the other parts
of the set, In the dome riothing is
outside of the view, The audience
can let their eves float; one will al-
wavsdetect something new likea
sma] altar in one corner or froits
hanging from the ceiling.

The Actors

The shooting of a dome f[ilm
was a completely new experience,
eapecially  for the protagonisis
We decided to maintain the na-
ture of the stage play Rowneo and
fulict, The dome otfers the possi-
bility to perform as if on a stage,
bt svitha bonus. In classical film,
cuty are necessary to show the di-
alogue partner or other pavts of
the set, whereas in a dome film
ane always sees both dialogue partnes at the
same time The audience decides whom to
wiatch and thus becomes the director of the
scene, This procedure naturally leads to rather
unhurried staging of the story, If the director
warnts to achieve a faster pace, conscious culs
will be necessary.

Close-ups are more difficult, Due to the use
of the lisheye lens, during close-ups the cam-
era has to get extremely close to the faces of
the actors. Sometimes there will be only a
few inches of distance, Therefore the acting
is more difficult and the range of action and
movement limited. Lighting can also become
a problem, because the camera will easily cast
shadows on the scene, For the dialogue scencs
hetween Romeo and Juliet we selected the im-
age sepment ina way that the zenith is ney
er crossed, otherwise the character would he
upsicle down in the dorme, Our experience has
shown that within these limits, the compo-
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sition of the image segment is at will. We do
nit regard the low camera position which we
el primarily in B a8 necessary anymorc.

Camera Work

Chur camera teamn met the biggest challenge
in B+ how to light a 3607 set at night, with-
out having the spotlights onscreen. Director
of Photography Peter Mathes and his assis-
tant, Mathias Schmettau, mastered that Giffi-
cult task in a creative way, even thoogh they
only had verv limited time for their complex
preparations, During the day the set was built
[ the evening In the afternoon, 11 gallers
and grips set up the lights at the planmed lo-
cations, laid tracks and prepared the crane: At
dusk, lighting could start in detail, which usu-
ally took until midnight. Meanwhile the di
rector rehearsed the scenes and movements
with the actors, After a meal at midnight, the
shooting could start in the early hours of the
morning and had to finish, sometimes pain
fully soomn, at dawn,

Dvoes the camera always have to point up,
because the dome reaches over the andience’s
heacs, or can It be titted? In B+ we testod sov
cral camera positions. For the party scene wi
buried the carmera in the ground in order to
achieve the lowest possible position. Several
lizhis were put into the same trench (o light
the seene from the camera axis. These trench-
es were secured with glass so the dancers could
get very close to the camera.

We knew thal we essentially wanted to
avoid erratic camers  movements  because
these feel very uncomtbortable to the audi
ence ina dome To get smooth and fAuent
camera movemnent it was mounted on a dolly
oracrane. We hold that the use of handheld
carneras s impossible for dome films. The big
Movie Tech crane with 10 height proved es-
pecially useful. With this crane we were able
to move freely around the entire high stage
space, allowing ws to emphasize the vertical in
our film composition.

At the end of the film we staged the scene
which was visually the biggest challenge
the final scene of Romea’s and Juliet's deaths,
Their dreamns end in that tragedy; in effect, the
world literally stands on its head, We staged
this without paying attention to the zenith
and filled the whole homisphere with im-
ages. The camera on the crane maoves from a
height of 10 m down to the two lovers and as
a natural result, Romeo hangs "head over™ in
the dome while he is drinking the last drop of
poison—as if he hangs on the galloss, the very
image of pain and imminent death.

This scene was a great risk; would the andi-
ence accepl that in the dome? The reaction
wias surprising. Although the first comments
were negative (“one cannol do il that way®),
an increasing number of people have come
to support the methed and understand it as

Ta film Lhe dancing from the Towest level possible, cameras were buried in the ground, Lights in the
trench lit the scene fram the carmera axis,

something really innovative, That's exact-
Iy ouar position: the overstepping of limits of
composition for dramatic reasons emphasizes
the drama and meaning of the direction.

Cuts in a Dome Film

Another major question was how many
cuts and at what pace would they be accept:
ableinadome, Inconventional film, montage
sequences are an important element of com-
position, Would these also waork in the dome?
Tor answeer that question, we edited the Tiest
scene fentrance of party people, construction
of the stape) in a conventional slos pace. The
actors arrive, unload the truck, and start build-
ing the stage.

Our experience shows that cuts work, The
aundience is 5o used 1o this way of composi-
tion that they accept the change of scencs in
thee dome Our experience has thus refuted the
doctrine that in the dome one can use only
invisitle changes of scene, This result offers a
ruch wider range of composition for future
prroeCts.

Special Effects

We believe that the composition of immer
stve cinema allows much more innovation
and experimental work than in convention-
al feature and documentary films, The dome
is an imaginative space and as such, demands
the use of special effects, In the party scene,
where Komeo and Juliet meet for the ficst
e, we nsed these types of visible effects to
demenstrate the atmosphere and ecstasy of a
night of dancing,

The scene starts in a conventional way. The
party people dance, shot from a low position,
Gradually, these movemnents develop into

a kaleidoscopic picture, As if in a trange, the
single actors merge into g sugeestive impres:
sion of movement and color, The club music,
which is very much dominated by bass, em-
phasizes the impressive effect of the scene, Al
the end of the dance Romeo and Juliet meet
for the first time—they seem electrified. The
trance disappears and the view focuses on
those two characters,

In this scene an impaortant part of the im-
age composition was done in postproduction.
Al "unimportant” elements of the image were
made unfocussed and darkened, Only the two
profagonists are clearly visible, until the dane-
ingg crowd tears Juliet from her contemplation
and the scene continues in its kaleidoscopic
intensity.

Real Shooting and Computer

Animation: Computer animation for the
dome is produced easily and at relatively eco-
noanic costs, Many possibilities lor composi-
tion arise especially from the combination of
scenes with live action.

[ R+ we have tested different variations.

Match-cuts: Based on the design plans
and photographs of the real set, our lead wisual
artlst Kewin Beaulieu reconstructed the com-
plete stage in 312 in order to create the oppor-
tunity to transition from reality (o comput-
er animation. The single poles and elements
of the stage come Nying through the air and
build the final stage, and then we return with
a malch-cut to the real stage,

The Enemy Groups: Romeo and Juliet
corme from families who hate each other. We
shiow this in the scene when Romeo and Juliet
wiake uparnd take each other’s hands, The peo-
ple in the background belong to the enemy
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From left: The kaleidoscope effect of the dance scene, the *love bubble,” and the “fight of the colours,” all blends ot live action and CGL

groups, Like boxers, they start wrapping rib
bons around their hands. bach group is sym-
bolized b a dilferent color. Then, in postpro-
duction, the people were removed and only
red and green woere ket Ina compuater animal

el “fight of the colours,” the fight between the
groups is shown,

Image montage: The visual collage of
live actors and CGE backgeound s another
pessibility of image montage, The actors step
oul of their rale, to tell their view on the story.
Thus e could tell the essential story despite
the film's short duration of 20 minutes,

Lowve Bubble: For the love scene between
Reeneo and Julict, a “love buhble” we used
Blue-box technology. Romeo and Juliet ace b
ing on their love bed, which is shet in front
of a green wall and easily cut out and insert-
e inte the computer generated set of the
lover babbile, o the compuater animation, the
complete montage is then moved around the
dame. Warning: blue-box shooting sounds
rmuch easier than it really s, The director of
photography has te have a lot of experience

Harald Singer and Betting Piandner at [P35 2004
in Valencia, Spain

in order o guarantes that fine structures such
as hair are maindained in keyed scenes. A lack
of experience often results in ugly visible edg-
e around the cut-out character.

These examples show that with a creative
combination of images of live action and
computer  animated  elements,  impressive
and comparatively economic results can be
achieved for planetarium shows and immer-
SVE CINema movics,

The Partners

Liwintslobe was lounded in 2000 v Betti-
na Pfindner anel Harald Sioger with compa-
ny atfices in Berlin and Munich. LivinGlobe
[ocuses on the prodoction of fulldome films

for planetariums, science centers, exhibitions,
anck events with the goal to establish irmmer-
sive cinema as a new film genee on the mar
ket, After the production of Refwe developed
an ultra high resoluticn fulldome production
technique (fulldome UHE), which allows the
digital production of Tulldome video up toa
resolution of ok, LivinGlobe s currently de
veloping its first immersive planetariam show
about the life and work of Galileo Galiled.
Harald Singer is a director, writer and pro
chucer with 20 years of experience in the pro-
cuction of over 400 commercials and fea-
fure films, Bettina PHindner bas prodiced 5060
hours of TV films as creative prodocer and
has written several feature film scripts. i

Credits

Fitle: f+f Ronmen ard fulich

Dharation: 20 min.

Production: LivinGlobe

Coproduction: Carl Zeiss, Sky-Skan Furops
Producer: Betting Plandner

Dhirector; Farald Singer

Wisual Desigre Kevin Beaulicu

Caast: Juliet Dietze, Florian Jahr

Produced for ADLIT and Sky Vision

[0 candidates in a "voucan dance conlest”

Apirt from the tveo protagonists, there were five sup-
porting roles and 20 male and female dancers. Romeo
and Juliet are plaved by Florian Jahre and Juliet DNetze
fromm Germany, They are very talented voung actors
chosen during a casting session with Uwe Buenker cast-
ingin Berlin. The actors for the characters Ty balt (dedy
Soul), Friar Laurence (Ruediger Reschked and Mercutio
(David Toeroek) are also from Germany, The Prince (Biamaj and the Murse (Tania Tionery)
were cast in Spain, where we also found the 20 dancers who were chosen from maore than

Fow economic reasons some people have performed doubde-duty, Beside Pascal Mokros-
¢h and Guido Hieronymus, Medy (Tyhalt) was also responsible for the music, Ruediger Re-
schke is o professional dancer and chorecgrapher. He ceeated the choreography for the party
scene, David Toeroek is o renowned martial artist who has participated in numerous action
films. He developed the fighting scene between Romeo and Tybalt, Flocian and Medy trav-
elled to Berlin weelks before shooting to be trained by David, The scene that looks so natural
in the film s the resull of hard taining and long preparation.
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