
Industry journalist Paul Hellard investigates the hair and skin 
advances within V-Ray seen in Digital Domain’s work on 2014's 
blockbuster hit movie, Maleficent

W O R D S  B Y  P A U L  H E L L A R D

R E N D E R I N G

▶  Thistlewit is one of three lead pixies with plenty of screen time in Maleficent. Her 
long, curly, blonde hair was a particular nightmare when it came to rendering...

Disney’s Maleficent explores the 
untold version of the iconic villain 
from the fairy tale, Sleeping 
Beauty. Maleficent (Angelina 
Jolie), a fairy of the most evil 
temperament, is driven by a fierce 
desire to protect the moors over 
which she presides. The challenge 
for Digital Domain, however, 
was to marry photorealistic 
characters with high-resolution, 
actor-specific mo-cap reference, 
involving deep R&D to craft the 
most impressive render passes 
seen in a Disney movie.

C O M P L E X  F A C E S
“There was a lot of look-
development and experimentation 
in the work that Digital Domain 
did on Maleficent with V-Ray,” says 
Chaos Group’s Creative Director, 
Christopher Nichols. “The first 
thing we had to do was to set up 
a ‘proof of concept’. We had facial 
scans of the actors and they were 
morphed and changed slightly to 
make them look more like pixies. 
What was always debated was: 
would the fact they were being 
made to look smaller make their 
faces look even more shiny, sub-
surfaced – looking more like a 
baby's skin. The truth was when 
we did that to them, they didn’t 
look like themselves anymore. We 

had to scale it back to keep as 
much of the character in there 
as possible, with that 'perfect 
skin' look. It was a tremendous 
aesthetic experiment which went 
back and forth a lot, and we found 
that 'sweet spot' after all.”

The pixies in Maleficent required 
a far more complex facial range 
and considerably more attention 
than had ever previously been 
attempted. Digital Domain has 
been using Chaos Group’s V-Ray 
for years to render the many 
characters in their productions.  
V-Ray was used across the board 
in Maleficent, as well. In fact, 
Chaos Group also helped Digital 
Domain in the development of 
the characters by working on 
the sub surface shader. “Digital 
Domain was able to get early 
access to many of the character-
centric features we had been 
developing,” Nichols adds, “such 
as skin and hair, which allowed 
us to test and refine them in the 
real world, and are now part of 
V-Ray 3.0.”

Thistlewit is the one of the three 
lead pixies with a lot of screen 
time. She had a lot of long, curly, 
blonde hair. “That’s kind of like 
the nightmare situation for hair 
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rendering,” says Nichols. “We 
pretty much had to do full-on 
multi-bounce GI passes to go 
through all that hair, to make 
it look as luscious as it does. 
This rendering took some time, 
especially during those big close-
up shots of the character. That’s 
when we really started to use 
more of the new V-Ray settings. 
Chaos Group sent one of their 
key developers to work at Digital 
Domain for several weeks to help 
on some of those optimizations of 
the skin and the hair.”

P I X I E  H A I R
Digital Domain has been one 
of the big testers of the hair 
technology with Chaos Group’s 
V-Ray for years. They’ve been 
working and growing hair together 
for a long time. “We build the hair 
in our custom software, Samson. 
Being a physically based ray 
tracer, you can’t just make cheats 

when you render hair in V-Ray,” 
explains CG Supervisor Jonathan 
Litt. “There are no deep shadows 
or anything like that. It has to 
ray trace through the hair, which 
is quite an intensive exercise. 
Chaos Group upgraded its hair 
technology mid-to-late last year 
and it is now part of V-Ray 3.0, 
but they back-ported it into the 
build we were using on Maleficent 
and the render times were 
significantly faster – up to twice 
as fast.”

The designers had to create 
photoreal fairy versions of the 
actors, stylized and doll-like, 
and still recognizable as their 
actors. But there was more: there 
were to be digital versions of 
the actors as themselves as well, 
but no one cinema-goer will 
ever see them. “These characters 
would be rigged and made to be 
perfect,” says Darren Hendler, 

Digital Effects Supervisor at 
Digital Domain. “They would 
be indistinguishable from the 
real footage of the actor doing 
their lines.”

“In fact,” explains Hendler, 
“we built the active facial rig 
of the actors so detailed that 
it performs and matches our 
actors exactly. We weren’t 
going to use them in the 
movie, but these formed the 
basis for our characters’ faces. 
We then transferred that data 
to the pixie design.” 

Making photorealistic studies 
of the three actors playing the 
pixies turned out to be a key 
timesaver in the Maleficent 
production, because the pixie 
designs were changing quite 
frequently – and drastically 
– all the way through the 
creative stages.

F O R E S T  C L O T H E S
Wrapping the pixies in a bush of 
natural fibers...

Digital Domain had done so much 
work on clothing and cloth-sim, 
jackets and all sorts of things, 
and now the wardrobe was being 
made out of all different plant 
materials. There is an immense 
range of twigs and plants, all 
sewn and stitched together. “All 
these elements required that SSS 

look, and of course, there was a 
ton of them,” Nichols says. 

Litt adds that this became one 
of the most challenging areas 
of the characters. “The design 
and artwork looked amazing, 
but it didn’t give us complete 
guidance on how the real-world, 
3D, stitched-together costume 
was going to appear and move,” 
he says. “Rigging leaves and 
twigs and showing how they 

wrap around 
the character 
was a big 
challenge. We 
went around 
stitching 
branches, 
twigs and 
flowers to our 
own clothes 
and watched 
as we walked 
around. This 
really was 
CG-animated-
style-meets-
photorealistic- 
style in play.”

“WE BUILT THE ACTIVE FACIAL RIG OF THE 
ACTORS SO DETAILED THAT IT PERFORMS AND 
MATCHES OUR ACTORS EXACTLY”

M A L E F I C E N T  R E N D E R I N G
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▶  Thistlewit had a 
complex collection 
of dandelions she 
carried with her 
that were also 
rendered through 
the Hair system
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"The character changed all the 
time,” Hendler explains. “We 
would have a fully working new 
facial rig in the space of a day.” 
Every time a new pixie design 
came in, they could transfer 
the skin rendering, shaders, 
facial expressions, everything, 
straight onto the new character 
design. Digital Domain used 
their proprietary facial transfer 
toolkit, which took into account 
the many differences in 
cheekbones, skin and even the 
blood flowing underneath, in 
order to accentuate expressions 
of anger, fear and delight from 
the character. They rebuilt each 
of the 3,000 or so face shapes 
individually, as the actor would 
naturally appear, then converted 
these from their natural look 
on the actor's face to the more 
CG ‘pixified’ version of the 
character. “It didn’t ever have 
that much affect on the character 
animation,” Hendler explains. “For 
example, if the animation was 
put into another design, it would 

make exactly the same smile, but 
would just be a little bit different. 
It would be the kind of smile the 
different character would make, 
while being driven by exactly the 
same actor.”

When working so closely with 
Chaos Group on their shaders, 
Digital Domain could ask for any 
kind of modification to V-Ray, but 
this went deeper, and was more 
technical. “We devised a new 
lighting model for skin and then 
tore down those components to 
their base levels,” Litt explains. 
“In V-Ray you can create a BRDF 
shader, and usually the regular 
shaders in Maya use these in 
combinations. A big component 
of a skin shader is specular 
reflection. Normally these are 
run by default with the Blinn 
or Phong-based mathematical 
models of how specular 
reflections are distributed. In 
the default setup, by folding 
those BRDF models together 
inside V-Ray, we could change 
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“AS WELL AS MOVING WITH THE WING, EACH FEATHER WOULD 
BE INFLUENCED BY THE CROSS WIND AND TURBULENCE”

L I G H T  A S  A  F E A T H E R
 Some of the most amazing structures in the movie, and 
perhaps the least talked about, are Maleficent’s wings...

“There really was no place to hide with these wings,” 
says Hendler. “Framed extremely close, each feather was 
individually modeled and rigged. The wings were featured as 
almost a separate character in the movie and were required 
to conform into almost any shape whilst never appearing to 
have any of the thousands of feathers intersect.”

The production designers wanted them to be physically 
correct while on Maleficent’s back. After meetings, director 
Rob Stromberg would take a frame away and paint how he 
wanted the wings to look and the silhouette he wanted them 
to fit. There would have been a thousand feathers sitting on 
this wing, which is completely realistically rigged as well.

The rigging crew did an amazing job to create rigs which held 
up under most moves, but could be brought back, tweaked 
and set to go once again very quickly to simulate and move 
around without colliding with one another. “We went through 
the process of modeling each individual feather on the wing,” 
states Hendler. “As well as moving with the wing, each feather 
would be influenced by the cross wind and turbulence, which 
added an extra dimension to the reality."

and activate the Cook-Torrance 
model to run our skin shaders, 
which is bundled with V-Ray. 
This isn’t normally exposed 
at the Maya level but you are 
actually able to dig right down 
and modify the shaders to run at 
this advanced level pretty easily 
with V-Ray.” 

In fact, the Digital Domain team 
was able to not just modify, 
but to write completely new 
shaders to plug into V-Ray 
and create some impressive 
cloth shaders for Maleficent’s 
dress; the feathers of the wings 
were devised by writing a new 
custom shader in V-Ray. Litt is 
quick to admit this isn’t a rookie 
task: “Writing a BRDF shader 
is a pretty deep mathematical 
journey though,” he says. “When 
writing a physical shader it 
isn’t just a matter of throwing 
together a dot product or two.”«
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