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Lux Machina helps craft immersive in-camera VFX environments for a variety of projects,
so you don’t need to use traditional green screen compositing
techniques
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Lux Machina

MOVIE MASTERS
OF ILLUSION
Film and TV productions are turning to display and playback technologies over
traditional green screen compositing to create realistic environments.
Zoe Mutter takes a behind-the-scenes look at the techniques Lux Machina is
employing that are transforming the entertainment industry.
VƺOPPDNHUVFRQWLQXHWR
DVSLUHWRFRPSOHWHO\
LPPHUVHWKHLUDXGLHQFHVLQ
QDUUDWLYHVE\FUHDWLQJQHZ
FDSWLYDWLQJZRUOGVRQH
FRPSDQ\LVDVVLVWLQJWKHP
LQDFKLHYLQJSXUHPRYLHPDJLF%URDGFDVWƺOPDQG
FRUSRUDWHHQWHUWDLQPHQWVSHFLDOLVW/X[0DFKLQD
KHOSVFUDIWLPPHUVLYHLQFDPHUD9);HQYLURQ
PHQWVIRUDYDULHW\RISURMHFWVHOLPLQDWLQJWKHQHHG
IRUWUDGLWLRQDOJUHHQVFUHHQFRPSRVLWLQJWHFK
QLTXHV
2YHUWKHSDVWGHFDGH/X[0DFKLQDKDVZRUNHG
ZLWKSDUWQHUVWRHYROYHWKHXVHRIGLVSOD\DQG
SOD\EDFNWHFKQRORJLHVWRSURGXFHDQHZNLQGRI
HQYLURQPHQWIRUDFWRUVDQGFUHDWLYHVWRHQMR\
GXULQJWKHPRYLHPDNLQJSURFHVVZKLOVWVLPXOWD
QHRXVO\RIIHULQJRUJDQLFOLJKWLQJDQGUHƻHFWLRQV
š7KHJRDOLVDOZD\VWRKHOSWHOOEHWWHUVWRULHVWR
KDYHDGLUHFWFRQQHFWLRQWRWKHDUWDQGWRSURYLGH
PRUHƻH[LEOHWRRONLWVWRSURGXFWLRQVŢVD\V3KLOLS
*DOOHUFKLHIWHFKQRORJ\RIƺFHUFRFHRDQGRQHRI
WKHIRXQGLQJSDUWQHUVRI/X[0DFKLQDš7KH
WHFKQLTXHVZHKHOSHGGHYHORSKDYHEHHQXVHGIRU
PXOWLSOHDSSOLFDWLRQVVXFKDVGULYLQJSURFHVV
UHSODFHPHQWZRUNGXULQJZKLFKKDYLQJYLVXDOLV
DWLRQYLDRQVHWVFUHHQVDOORZVHYHU\RQHLQWKH
FROODERUDWLYHSURFHVVWRPDNHZHOOLQIRUPHG
FUHDWLYHGHFLVLRQVDQGWRGRVRWRJHWKHURQVHW
0RYLHVDUHH[WUHPHO\FRPSOH[FUHDWLRQVUHTXLULQJ
PDQ\SDUWLHVWRFRPHWRJHWKHUDFURVVWKHJOREH
+DYLQJDFFXUDWHYLVXDOUHIHUHQFHWKURXJKRXWWKH
HQWLUHSURFHVVQRWMXVWLQSUHYLVLVLPSRUWDQWIRU
WHOOLQJDZHOOFUDIWHGQDUUDWLYHŢ
7KHFRPSDQ\şVWHFKQLTXHVFDQDOVRWUDQVSRUW
HQWLUHVHWVWRPDNHEHOLHYHRUGLIƺFXOWWRDFFHVV
ORFDWLRQVRUEXLOGHQYLURQPHQWVWKDWDFFRPPRGDWH

A

HQGOHVVPDJLFKRXUWKHWLPHRIGD\WKHOLJKWLVWKH
PRVWEHDXWLIXORXWVLGH

Multiple applications
/RV$QJHOHVEDVHG/X[0DFKLQDZDVVHWXSVHYHQ
\HDUVDJRDVDFRQVXOWLQJƺUPWROLDLVHEHWZHHQ
FOLHQWVDQGYHQGRUVHQVXULQJWKHFXWWLQJHGJH
WHFKQRORJ\EHLQJXVHGZDVVXFFHVVIXOO\LPSOH
PHQWHG7KHFRPSDQ\QRZWDFNOHVSURMHFWVLQ
YDULRXVYHUWLFDOVLQFOXGLQJOLYHEURDGFDVWƺOPDQG
HSLVRGLF79DQGFRUSRUDWHLQVWDOODWLRQV
5HFHQWSURMHFWVFRPSOHWHGXVLQJWHFKQLTXHVWKH
WHDPKHOSHGGHYHORSLQFOXGHSolo: A Star Wars
StoryStar Wars: Rise of SkywalkerDQGWKH
XSFRPLQJƺOPTop Gun: Maverick,QSolo: A Star
Wars Story/X[0DFKLQDZDVUHVSRQVLEOHIRU
FUHDWLQJUHDOLVWLFHQYLURQPHQWVLQWKH.HVVHO5XQ

“Movies are extremely
complex creations requiring many parties to come
together across the globe.
Having accurate visual reference throughout the entire
process is important for telling a well-crafted narrative.”
Philip Galler
Lux Machina

VHTXHQFHZKLFKVHHVWKH0LOOHQQLXP)DOFRQƻ\LQJ
WKURXJKDVWHURLGVDQGYDULRXVVSDFHVFHQHVZKLOVW
EDWWOLQJWKH(PSLUHDQGVSDFHPRQVWHUV
3URGXFWLRQVSHFLDOLVW35*DOVRWXUQHGWR/X[
0DFKLQDIRUH[SHUWKHOSZLWKSUHYLVXDOLVDWLRQ
SOD\EDFNDQG/('V\VWHPGHVLJQIRU0DUWLQ
6FRUVHVHşVODWHVWƺOPThe Irishman7KHLU
WHFKQLTXHZDVXVHGIRUPRVWRIWKHPRYLHşVGULYLQJ
VFHQHVEHLQJDQLGHDOƺWIRUWKHSURGXFWLRQZKLFK
ZDVVKRWLQ1HZ<RUN&LW\GXULQJWKHZLQWHU
š7KLVPHDQWZHKDGDFRYHUVHWRI/('VHWXSIRU
WKHPLIWKHZHDWKHUJRWEDG,WSURYLGHGWKH
ƻH[LELOLW\WKH\QHHGHGIRUWKHLUVFKHGXOHDVZHOODV
WKHLUDSSURDFKWRSURGXFWLRQŢVD\V*DOOHUZKR
SULRUWRODXQFKLQJWKHFRPSDQ\ZDVDPXOWLGLVFL
SOLQHSURGXFWLRQFRRUGLQDWRUOLJKWLQJSURJUDPPHU
DQGGHVLJQHUZLWK35*LQ/RV$QJHOHVš35*ZDVD
JRRGSDUWQHURQWKLVSURMHFWDVWKH\KDYHEHHQ
LQYROYHGLQPDQ\FDUSURFHVVSURMHFWVDQGKDYHD
JUHDWLQYHQWRU\RIHTXLSPHQWFDSDEOHRIKDQGOLQJ
WKHULJRXUVDQGƻH[LELOLW\GHPDQGVRIƺOPVHWVŢ
7KH/('DQGSURMHFWLRQWHFKQLTXHVGHYHORSHGE\
/X[0DFKLQDHQDEOH9);GHSDUWPHQWVWRFXW
SURGXFWLRQFRVWVE\XVLQJVFUHHQWHFKQRORJ\DQG
SOD\EDFNWHFKQRORJ\WKDWUHGXFHVSRVWZRUNKHOSV
RWKHUVPDNHWKHSURSHUFUHDWLYHGHFLVLRQVRQWKH
GD\DQGSURYLGHVšƺQDOSL[HOŢE\FUHDWLQJHQYLURQ
PHQWVWKDWGRQRWQHHGWREHUHSODFHGXVLQJ9);
2WKHUEHQHƺWVRIEXLOGLQJLPPHUVLYHHQYLURQ
PHQWVXVLQJODUJHSURMHFWLRQVXUIDFHVDQG/('
VFUHHQVWKDWVXUURXQGVHWVDQGDFWRUVLQFOXGHWKH
KLJKTXDOLW\DQGUHDOLVWLFOLJKWLQJDQGUHƻHFWLRQV
WKDWFDQEHFUHDWHGRUJDQLFDOO\ZLWKRXWQHHGLQJWR
JRRQORFDWLRQ,QWXUQWKLVKHOSVUHPRYHWKHJXHVV
ZRUNRIƺ[LQJDQ\WKLQJLQSRVWSURGXFWLRQ
š8VLQJUHDOWLPHWHFKQRORJLHVZLWKPDVVLYH
FDQYDVHVLVDQHYHQJUHDWHUXVHFDVHIRUGLVSOD\
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Utilising game engines, camera tracking technologies, lighting integration and dynamic lighting to relight
DYLUWXDOZRUOGLQUHDOWLPHDOORZV/X[0DFKLQDWRƺQHO\WXQHWKHORRNDQGIHHORIDSURGXFWLRQ
PHOTO CREDIT: EPIC GAMES/LUX MACHINA

Ever-changing shoot environments

PHOTO CREDIT: EPIC GAMES/LUX MACHINA

Shooting sees Lux Machina work hand in hand with the cinematographer, visual effects team and director
to line up and manipulate the content for each shot and every set

The process begins with discussions with the
production team during the design phase to better
XQGHUVWDQGWKHSUREOHPVDQGQHHGVRIWKHVHWVWKH
VKRZZDQWVWRVKRRWRQ/X[0DFKLQDWKHQJRHV
WKURXJKDQHQJLQHHULQJDQGWHVWLQJSKDVHWRYHULI\
the design.
š2QFHZHDUHFRPIRUWDEOHZLWKWKHGHVLJQZRUN
ZHUHƺQHWKHVRIWZDUHSODWIRUPZHşUHJRLQJWRXVH
,IWKLVLV8QUHDO(QJLQHZHZLOOFUHDWHWRROVDQG
SURSHUZRUNƻRZXWLOLWLHVIRUFRQWHQWLQWHJUDWLRQ,I
XVLQJDSUHUHQGHUHGZRUNƻRZZHPDNHFRQWHQW
WHPSODWHVWRJXLGHWKHFRQWHQWFUHDWLRQSURFHVVŢ
H[SODLQV*DOOHU
6LJQLƺFDQWSK\VLFDOVHWXSWLPHLVUHTXLUHGDV
ZHOODVRIIVLWHSUHSZKLFKLQYROYHVPDNLQJVXUHDOO
PHGLDVHUYHUVDQGUHQGHUHQJLQHVDUHIXQFWLRQLQJ
'XULQJWKLVVWHSLQWKHSURFHVV*DOOHUDQGWKHWHDP
guarantee they have all the prep paperwork,
WHFKQLFDOGUDZLQJVDQGORJLVWLFVKDQGOHGIRUORDG
LQ7KHLQVWDOORIWKHGLVSOD\DQGSOD\EDFN
technologies is completed by working closely with
the various production teams. Shooting then begins

“The goal is always to help
tell better stories, to have a
direct connection to the art,
and to provide more flexible
tool kits to productions.”
Philip Galler
CTO/Co-CEO,
Lux Machina
At computer graphics conference SIGGRAPH, Epic Games partnered with Lux Machina to demonstrate
KRZ/('FDQEHXVHGWRFUHDWHYLUWXDOHQYLURQPHQWVIRUƺOPDQG79DVDQDOWHUQDWLYHWRJUHHQVFUHHQV
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and playback on set. By utilising game engines,
camera tracking technologies, lighting integration
and dynamic lighting to relight virtual worlds in
UHDOWLPHZHFDQVWDUWWRƺQHWXQHWKHORRNDQGIHHO
RIDSURGXFWLRQŢVD\V*DOOHU
š7KLVPHDQVZHFDQƺQDOO\HVFDSHEHLQJWLHGWR
WKHSODWHVDQGXVHUHDOWLPHIRUH[SORULQJDQ
HQYLURQPHQWDVLIZHZHUHDFWXDOO\WKHUHLQVWHDGRI
MXVWSHHULQJWKURXJKDZLQGRZIURPDSUHGHVLJQDWHGSRLQWRIYLHZ,WşVWKHGLIIHUHQFHEHWZHHQ
playing an open world video game and just going
WKURXJKDSKRWRDOEXPŢ
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following a period of testing and rehearsal.
“This sees us work hand in hand with the
cinematographer, visual effects team and director
to line up and manipulate the content for each shot
and every set. We make sure the programmer has
WKHWRROVWKH\QHHGWRHIƺFLHQWO\UHVSRQGWRWKH
demands of the ever-changing shoot environment,”
says Galler.
“This might mean having interactive elements
VXFKDVODVHUƺUHRUH[SORVLRQFRQWHQWWKDWLV
randomly triggered, or it might mean building
FRPSOH[FRQWHQWWUDQVLWLRQVWRKHOSUHLQIRUFH
creative narrative decisions and hopefully give the
FUHDWLYHWHDPVWKHƻH[LELOLW\WRPDNHGHFLVLRQVRQ
WKHƻ\DQGQRWQHHGWRZRUU\DERXWWKHWHFKQRORJ\
getting in their way.”

High expectations
When crafting immersive and realistic environPHQWV/X[0DFKLQDUHOLHVRQDZLGHDUUD\RI
platforms including disguise d3 media servers,
Unreal Engine, Notch and Touch Designer. On the
hardware side, ROE LED and Panasonic projectors
are the team’s products of choice.
“We like to think that each tool is best suited to a
VSHFLƺFMREDQGZHGHVLJQHDFKMREWRIXOO\XWLOLVH
the platform,” adds Galler.
š$OOWKHSODWIRUPVZHXVHUHDOO\H[FHOLQWKHLU
individual applications. Whether it is the beautiful
and dynamic particle systems created using Notch,
the super large canvas management and playback
handled by disguise or the realtime world building
carried out in Unreal, these platforms have proven
time and time again to be the tools our clients

Recent projects completed using techniques the
team at Lux Machina developed include Solo:A Star
Wars Story, Star Wars: Rise of Skywalker, Martin
6FRUVHVHşVODWHVWƺOPThe Irishman and upcoming
ƺOP Top Gun: Maverick
PHOTO CREDIT (ABOVE AND RIGHT): JOHN WILSON / LUCASFILM © 2018
LUCASFILM LTD. ALL RIGHTS RESERVED.
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data.”

A new focus on tools and content

“In the near future owning
an LED stage will be commonplace and productions
will consider shooting on
LED the new normal. When
that happens, there will be a
newfound focus on tools and
content.”
Philip Galler
Lux Machina

UHDFWEHVWWRDQGWKH\KDYHJURZQWRH[SHFWWKH
most from them.”
Another effective creative storytelling tool which
WKH/X[0DFKLQDWHDPLQWHUDFWHGPRUHZLWKLQWKH
past is automated lighting. “We are often responsiEOHIRUSL[HOPDSSLQJ/('ƺ[WXUHVEXWZLWK
automated lighting creatives usually want to have
more granular control than we can typically offer
with video-based solutions,” says Galler.
“However, we will sometimes do a data merge,
where we send colour information from videos to
moving lights and the rest of the information - such
as position, intensity and gobo - will be sent from
the lighting console and merged with our colour

The advent and renaissance of realtime rendering
has already impacted on the entertainment sector
as a whole and will increasingly continue to do so,
according to Galler. He believes the effect on the
wider AV market is most noticeable in the speed of
content creation and iterating of creative using
tools, such as Notch.
“The unknown future demand for AR and XR
technologies in live production will be a dominant
force in driving the need for realtime techniques
DQGZRUNƻRZVWREHDGRSWHGE\WKHEURDGHU
market,” he says.
“In the near future owning an LED stage will be
commonplace and productions will consider
shooting on LED the new normal.
“When that happens, there will be a newfound
focus on tools and content, and an entire ecosystem of service and service providers centred
around using in-camera VFX. This might sound
far-fetched, but I believe this will be the reality in
WKHQH[WWZR\HDUVRUVRŢ

Contacts
www.luxmc.com
www.disguise.one
www.notch.one
www.unrealengine.com
roevisual.com
www.panasonic.com

