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Previous pages: A Photoshop® 

keyframe image by Concept Artist 
Julian Caldow of Ryan (Sandra Bullock) 
in the Soyuz, tangled in the deployed 
parachute. This page, above: A screen 
capture of Ryan and Kowalski (George 
Clooney) held by a thread and slipping 
away from the ISS. With the exception 
of Ms. Bullock, this is an entirely CG 
environment. Opposite page, top: Two 
screen captures of (left) Kowalski’s 
POV of Ryan and the ISS as he drifts 
away, and (right) Ryan servicing the 
Hubble. Supervising Modeler Pierre 
Bohanna’s team manufactured a 
complete physical version of the 
computer card array and replicas of 
real teathers so that their physical 
properties could be taken into 
account by the animators and coders 
at Framestore. Ryan’s diagnostic’s 
computer (page 48) is visible top left. 
With the exception of Ms. Bullock’s face 
these are entirely CG environments. 
Center: Concept Artist Andrew 
Williamson’s Photoshop keyframe 
sketch of Ryan and Kowalski’s POV 
as they approach Shariff’s body, still 
tethered to a section of the Shuttle.

The design aesthetic, so obvious in the 
detailing, was crucial for the film. To bring 
everything together, continuous communication 
between all departments would be critical. 

The collaborative and collective genius of visual 
effects supervisor Tim Webber and his team at 
Framestore and cinematographer Emmanuel 
“Chivo” Lubezki cannot be overstated and are 
well documented elsewhere. I will focus here 
on the Art Department’s design process and 
production pipeline.

Alfonso’s vision, the world the story was set 
in and the physics of that world, would drive 
the need for creative innovation throughout. 
We are all used to interfacing with visual 
effects artists when extending physical sets, 
generating background plates or working with 
action sequences. Gravity was to be completely 
different because entire sets, complete with 
dressing, were to be fabricated only in the 
computer. In addition, the camera would 
often be less than three feet from everything 

”You know, in the end, the technology thing…I mean it worries 
me a little bit when people are talking about which are the 
real sets, which are not…This is a movie, nothing is real…
everything is fake. And everything is created by the same 
group of people, just with different tools.” 

–Alfonso Cuarón

I first met Alfonso Cuarón in a café on a 
Monday morning near his home in London. 
I’d received a script midday Saturday. 
Gravity was to be set almost entirely in 
low-Earth orbit and in zero G. It was unlike 
any scenario I had read before. From a 
conversation with producer David Heyman 
I knew that many of the sets were out of 
necessity to be virtual. It was an immense 
challenge to re-create all of this and would 
involve huge logistical, technical and 
creative innovations.

Before the meeting, I had gathered a 
selection of stills from various NASA 
websites and what excited me were the 
details, the economy of the engineering 
and crucially, the clarity of the images. The 
thirty-minute meeting turned into two hours 
and Alfonso asked me one very important 
question: “Do you think it can be done?”

The CG imagery had to be photorealistic 
and merge with the physical sets seamlessly. 
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so we would need to pay exact attention to detail 
throughout. Consequently, the production processes 
and workflows used on Gravity were unique and 
involved every department.

My job as Gravity’s Production Designer was similar 
to that involving most period movies set in a specific 
environment. However, everything about this Art 
Department’s structure, pipeline and output would 
need to be tailor-made for the different forms of 
information that would be disseminated, as so much 
Art Department output would be relayed exclusively 
to visual effects artists. Everything (including the 
props) was either designed from scratch or based on 
exhaustive research and adapted to suit the mise-
en-scène. 

Pictorial and physical research was sourced from 
technical libraries, the space industry and NASA’s 
own myriad public domain data. Websites like 
Space.com and nasaspaceflight.com were an 
important source of technical manuals and videos 
that helped inform zero G animation, etc. When 
it was appropriate to purchase physical items and 

Above: Concept Designer Ivan Weightman drew these cross-section 
renderings through the ISS airlock using Cinema 4D and Photoshop. 3D 
Concept Designer Jamie Martin used Cinema 4D, Photoshop, and Illustrator® 
to create procedural explanations of the hatch emergency release lever in 
the Soyuz as reference for previs animators, model makers and Ms. Bullock’s 
welcome package. 
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space memorabilia, even eBay became a resource. 
From research, and then in conversation with 
Alfonso, rough, spatially accurate interiors and 
exteriors were designed and modeled in the Art 
Department in Cinema 4D. FBX files were then sent 
to Framestore who were working predominantly in 
Maya® so that Alfonso could then work on them 
with animators. Framestore would then send back 
notes and models complete with camera paths 
which I used to update and augment as required. 
This process would repeat until the sets were 
refined to a point that we could begin to build 
detailed concepts in the Art Department. Once 
these were complete and approved by Alfonso, 
they could be handed off to set decorator Rosie 
Goodwin; then Chivo could tackle the somewhat 
abstract task of prelighting the scenes for the 
physical shoot. One huge advantage of receiving 
camera path data from Framestore was that 
Alfonso could sit with any of the set design and 
set dressing modelers, adjusting parameters and 
even details on the fly, then work with Framestore’s 
previs animators on the same set as soon as the 
model had updated on their server.

The degree to which every set would be physically 
or virtually built was assessed. The extent of either 
was determined by the complexity of the shot 
(camera movement, performance capture, lighting 



and level of detail) and relative cost. Every scene 
in the movie had some sort of CG shot list, even if 
just background subtleties or a couple of floating 
objects. All CG sections of the movie needed to 
be prelighted before the shoot and performance 
capture. The Previs/Animation/Art Department loop 
was key to achieving all of that.

A unique byproduct of this design process was 
the ability to engage in an often frame-by-frame 
study of everything that would be on screen in the 
final assembly. The interiors in the International 
Space Station (ISS) and Tiangong, the Chinese 
space station, are restricted spaces. Surfaces 
would often be close to a slow-moving camera, 
so each material and item of dressing was 
carefully considered before being used. Even in 
space, there is wear and tear; the ISS has been 
continually occupied for almost thirteen years 
and is a continual work in progress. There are 
sections both inside and out that show their age so 
I incorporated that degree of texture in the design 
and passed that information on to the texture artists 
at Framestore. In 3D, the tremendous amount of 
layered detail has an essential cumulative effect on 
the viewing experience.

Each of the hundreds of props, from large hand 
tools to the manuals and cutlery, were painstakingly 
researched or designed and then computer-
modeled, generating a library of props that could 
then be used to digitally dress the sets using the 
previsualized shots. It was important to show 
that the ISS is occupied by people of different 
nationalities and tell their stories, so care was spent 
deciding who they could have been and adding 
suitable layers of dressing.

“I worked so hard with Rosie Goodwin because 
we knew the elements that we placed in the set 
would talk about the people in space, would reveal 
something about them. And I’m referring to the 
stuff that is floating, as well as everything that is in 
or on the walls of the space station.?? All of that 
had to be perfectly set decorated and art directed-
because we wanted to convey their history or their 
personality.”
                                  –Alfonso Cuarón  

Rosie had a very particular challenge. Her job 
began traditionally with detailed dressing studies 
made for each interior that were presented as a 
combination of physical props and photographs. 
These involved character, nationality and back-
story. However fleetingly, we knew everything would 
be seen. Once a prop list had been designed for 

each sequence, the physical props 
were hired/purchased/manufactured 
as required and handed to Framestore 
for turntable photogrammetry. Working 
with her own modelers, Rosie dressed 
the same 3D set models that were 
used in the existing previs animations, 
complete with camera paths with low-
poly 3D props. We were even able 
to add basic placeholder animation 
to some floating props if required. 
Alfonso could then study the dressing 
in a shot-related context and make 
refinements. As with the set design 
pipeline, this process would repeat 
until signed off by Alfonso.

The physical sets fell into two areas: 
standard photorealistic and proxy. 
Supervising Art Director Mark Scruton 
had his work cut out. Complete 
physical sets were built for the Soyuz 
and Chinese Shenzhou capsules by 
supervising modeler Pierre Bohanna 

Opposite page, top: A set design 
and dressing concept illustration 
of the ISS airlock drawn by 
Ivan Weightman in Cinema 4D 
and Photoshop. It was made for 
approvals before 3D dressing could 
commence. Center: A set still of 
the Soyuz capsule showing two of 
the four articulated panels open 
and one of the three seats dropped 
out to facilitate a shot. Bottom: A 
screen capture as Ryan exits the 
airlock and heads towards the 
Zarya and Zvezda capsules. This is 
an entirely CG environment: the 
interior ISS sets and all its props 
were designed, chosen, dressed and 
incorporated into the previs before 
they could be handed to Chivo 
for prelight. This page, above:  A 
set concept for the interior of the 
Tiangiong tunnel of wheat, by Props 
Conceptual Artist Ryhs Pugh, done 
in Maya and Photoshop. Below: A 
set still photograph of the tunnel of 
wheat, built as a physical set. Half 
of the tunnel was mounted on a 
shaking gimbal and the two halves 
were matched with motion control 
cinematography.  



and his team. We found enough reference 
material to do a pretty faithful reproduction of 
the real Soyuz capsule (the side hatch being an 
intentional departure), including the computer 
console, screen interface and commands. Not one 
component of either capsule was available off 
the shelf—Pierre Bohanna’s team would custom 
make everything. Both capsules were carefully 
adapted from reality and built with wild segments 
to accommodate long, continuous shots. There 
were four sections of the Soyuz set on individual 
tracks. As the scene progressed, each piece would 
be moved out of the way to let the camera travel 
past. Then, on cue, each section would be pushed 
back as the camera tracked the other way. It was 
a challenge because there were long takes, with 
a lot of camera movement in very a small space. 
The Soyuz computer console, the most intricate 
part of the set, had to be a mobile 3D jigsaw. 
For some shots, there were up to sixteen people 
quietly pushing pieces of the capsule in and out to 
camera, a physical-mechanical ballet.

Both capsules featured sequences that involved 
Ryan Stone, Sandra Bullock’s character, interfacing 
with complicated command and control systems on 
camera (which she was very adept at memorizing) 
and we were fortunate to get expert firsthand 
guidance. NASA astronaut Andy Thomas provided 

instruction on several key procedures with the 
Soyuz computer interface. Andy was also a huge 
help identifying many of the internal features of 
the Soyuz. I managed to source the code from 
a Russian website for a Soyuz flight simulator 
program which was adapted to inform the on-
screen user interface.

Physical sections of the ISS and Chinese space 
stations, partial modules above the Soyuz, and a 
half section of the Chinese wheat field were also 
built. Proxy sets were built of the interior of the 
ISS, Tiangong and sections of the Shuttle. These 
proxy sets were dimensionally exact sections that 
would be re-created in CG further in the pipeline, 
but were required on stage to enable precise 
location of cast and action in a 3D space. All 
proxy pieces were coloured correctly for light 
bounce; this could be simple paint finishes or 
a full-size printed interior (the ISS corridors, for 
example) depending on the local environment 
being created.

The space industry uses many unique materials 
that have unusual textures and material 
properties. Our target was verisimilitude and it 
was important that the texture artists, lighting 
artists and coders at Framestore have as much 
information and the best possible reference. 

Both pages contain 
a series of prop 
design sheets which 
accompanied the 3D 
assets that were issued 
to Framestore. Right: 
Ryhs Pugh’s Maya and 
Photoshop rendering 
of Ryan’s diagnostic 
computer, used during 
the extra-vehicular 
activity to service the 
Hubble telescope. 
The design was based 
on a NASA/Canadarm 
IR camera control 
interface. Below, left: 
Ivan Weightman’s 
Cinema 4D, Photoshop, 
and Illustrator drawing 
of Ryan’s Russian 
power tool which she 
uses to un-bolt the 
deployed parachute 
that is caught on the 
ISS. Below, right: 
Mr. Pugh’s Maya and 
Photoshop drawing 
of Ryan’s Flashlight, 
its design based on 
an existing NASA EVA 
tool. Opposite page, 
top: Two more of 
Mr. Pugh’s Maya and 
Photoshop drawings: 
(left) electrical 
boxes and miniature 
greenhouse for the 
ISS Columbus lab 
module, based on real 
ISS equipment; and 
(right) the attitude 
control panel for the 
ISS Zvezda module, 
based on real ISS 
equipment. Bottom: 
Multiple artists worked 
on this Photoshop 
script-specific button 
sequence guide 
which was taken from 
a motion-capture 
session, issued to 
the previs artists, 
and supplied in Ms. 
Bullock’s welcome 
pack. 



I assembled and annotated a 25GB archive of 
images detailing every finish that would be needed. 
Physical samples were also informative, so we 
manufactured or purchased physical sample pieces 
of our spacecraft, interior and exterior, ranging 
in size from the complete circuit board drawer 
assembly on the Hubble to intricate pieces of solar 
panels. 

In addition to set and prop design, the Art 
Department produced key frame destruction studies 
and reference concept art for several sequences in 
the movie, or for anything story-specific that could 
not be sourced traditionally. Concept Artists Andrew 
Williamson and Julian Caldow produced many 
breathtaking photorealistic illustrations that needed 
to describe physics accurately for sequences like 
the destruction of the ISS and the damage to 
the Shuttle. Another Concept Artist, Chris Baker, 
worked in ZBrush® and Photoshop® with costume 
designer Jany Temime to develop the redesigned 
NASA and Russian EVA suits to a point where 
physical and virtual manufacture could begin.

We are all aware of the destructive disconnect that 
can occur when—for whatever reason—the design 

department and the visual effects pipeline do 
not synchronize in preproduction. On Gravity, 
we all experienced the opposite. It was and is 
an exceptional example of just what can be 
realized when there is holistic and mutually 
supportive exchange between these vital 
creative departments, from the inception. This 
film could not have been achieved without the 
design/visual effects synergy, and it suggests 
a model for the future of these complex hybrid 
films.

So much about the production process on 
Gravity was unique. Some of that uniqueness 
gave us a space within which the film’s crew as 
a group exercised a necessary but nonetheless 
spectacular level of artistry and tradecraft. The 
studio, producers and director all had a hand 
in operating and handling that space. It is a 
privilege to have been a part of it, and, finally, 
to see how powerfully it is reflected in the 
reactions of the film’s audiences. ADG 
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LANDING IS LAUNCHING

Looks for manual finds
MANUAL
Looks for LANDING page

Checks the manual

INITIATE SEPARATION

SEPARATE

Flicks through MANUAL 
Altitude screen

MANUAL
5500m uses 
CURSORS to enter numbers
Shield comes off

MANUAL 
Soft landing goes at 3m
clickclick uses CURSORS to 
enter numbers

Presses button to ACTIVATE




