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Redshift is a production-quality GPU-
accelerated final frame renderer capable of 
rendering images several times faster than 

CPU-based solutions, while offering the features 
and flexibility of a state-of-the-art CPU renderer. 
Its story officially began in 2013 when Redshift 
Rendering Technologies was founded by 
videogame veterans Panagiotis ‘Panos’ Zompolas, 
Nicolas Burtnyk and Rob Slater. 

Since then, a user base of thousands has built 
up worldwide, including notable studios such as 
Glassworks, Blue Zoo, OutpostVFX, Original 
Force, Jim Henson's Creature Shop, Guru, Shed 
and MediaMonks. Feathers in the cap include 
Hollywood productions such as Fury, The 
Expendables and Aloha, multiple all-CG Netflix 
and Amazon original series as well as hundreds of 

TV, print and web ads. We caught up with 
Redshift’s CTO and co-founder Panos Zompolas, 
co-founder of Blue Zoo Tom Box, OutpostVFX 
managing director Danny Duke and Head of 3D 
at Glassworks London Alastair Hearsum to find 
out how Redshift is revolutionising the industry.

When Redshift was released, there were 
already a handful of GPU renderers on the 
market. “Due to their technical limitations, most 
of these renderers were dismissed as ‘toy’ 
renderers or renderers that were only good for 
previsualisation,” begins Zompolas. “So right from 
the beginning we knew what we didn’t want 
Redshift to be. We worked hard on not only 
making Redshift amazingly fast, stable and 
efficient, but also production-ready, flexible and 
feature-rich. Redshift supports a wide variety of 

Faster Than Light

Age of Vultures by 
Toni Bratincevic
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As Redshift matures, we find out what makes the 
award-winning software the go-to GPU renderer 
for more and more studios
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features not found on most GPU renderers out 
there. Examples include our out-of-core 
architecture, comprehensive object visibility and 
matte options, light-mesh linking, a 
comprehensive set of AOVs, deep and layered 
EXR support, ray switches, proxies, complex 
shader graphs, UDIM/UVTILE support, fast and 
clean volumetric rendering, multiple available GI 
techniques, a comprehensive set of light types, an 
SDK for integration with scene assembly 
pipelines, command-line rendering and others. All 
that while still being the fastest renderer among 
not only CPU renderers but GPU ones as well.”

What sets Redshift apart from other solutions 
can be put simply: Redshift is the world’s fastest 
production-ready renderer, resulting in significant 
cost savings and improved quality. “Our 
customers report performance gains ranging from 
five times to 20 times or even higher (depending 
on the hardware) compared to CPU renderers," 
Zompolas continues. “A phrase we hear time and 
time again from our customers is ‘this project 
wouldn’t have been possible without Redshift’.

“Redshift’s visual quality and cost-saving 
advantages make it the obvious choice when it 
comes to rendering episodic content such as TV/
Netflix/Amazon originals as well as tight-deadline 
projects such as TV/web commercials. There are 
several high-profile projects currently in 
production using Redshift, ranging from animated 
children’s series to triple-A videogame cinematics, 
to full-length animated features. Redshift is more 
cost-effective not only against CPU rendering, but 
also against cloud rendering solutions.

“Rapid iteration during the look-dev stage helps 
artists improve visual quality and maximises their 
creative potential. Improved performance also 
means being able to enable ‘expensive’ rendering 
features such as motion blur, depth of field, GI, 
glossy reflections and complicated light rigs 
without killing rendering times. Redshift reduces 
costs by allowing studios to complete projects 
with significantly smaller render farms. Fewer 
machines means lower hardware, software (fewer 
licences needed), administration, power and 
space costs.” 

But it’s not always plain sailing when developing 
a GPU renderer as challenges have had to be met 
and overcome, as Zompolas explains. “GPUs have 
a lot more raw computing power than CPUs. But if 
you simply port an algorithm designed to run on 
CPUs to the GPU, you’re not going to effectively 
harness this computing power. 

“Almost all of the graphics algorithms used in 
Redshift had to be re-designed to run efficiently 
on GPUs. These include algorithms for ray tracing, 
importance sampling, texturing, shading, point 
clouds, AOVs and others. 

“Another major challenge was handling the 
large datasets typically involved in production 
scenes. Redshift is capable of rendering scenes 
using tens of gigabytes of uncompressed texture 
data and hundreds of millions of unique (non-

the Boat by Dmitri Maslakov was 
created to test redshift's 
rendering capabilities

Rays VRam
At Glassworks we have 
found that increasing the 
VRAM set aside for rays can 
significantly improve render 
speed in a lot of cases.
--------------------------------
alastair Hearsum, head of 3D, 
Glassworks London

Milosz Wlazlo made this scene in 
redshift, along with after effects 
for a tiny bit of post-production

a large evil 
Corporation used 
redshift to create its 
homage to the 
Cornetto trilogy
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instanced) polygons. To achieve this, we 
developed an e�  cient 'out-of-core' architecture 
that allows the rendering of scenes that exceed 
the GPU’s available memory. This is a particularly 
important achievement considering that most 
GPUs have limited memory compared to CPUs.”

That's not all, Redshift will receive a new shader 
and a broader range of plugins in 2016 too. “We’re 
working on a new PBR-based shader which will 
add support for multiple BRDFs (Beckmann and 
GGX), single-scattering, nested dielectrics, 
dispersion and others. The shader will closely 
follow standards like Disney’s physical shader, 
which is currently seeing wide industry adoption. 

"We’re also working on volumetric rendering 
support via OpenVDB and support for custom 
(user-defi ned) AOVs. 2016 will also see the 
release of our 3ds Max plugin (which is currently 

in alpha) and will 
introduce Redshift 
plugins for Houdini 
and Cinema4D. In 
terms of features, 
we’ll be looking at 
distributed/remote 
rendering, a shader 
SDK to allow users to 
write their own 
shaders with support 
for OpenSL and a 
custom Redshift 
framebu� er.”

 “To those that 
haven’t tried Redshift, 
we want to say that 
we know that 
evaluating a new 
renderer takes time 
and e� ort. However, 
if you’re between 
projects, you owe it 
to yourself to at least 
try Redshift. The next 
time you bid on an 
animation project, 
there’s a good chance 
you’ll be bidding 
against a competing 
studio that is already 
using Redshift,” 
asserts Zompolas.

Glassworks 
London adopted 
Redshift into its 
pipeline around two 
to three years ago. 
“An erstwhile 
employee of the 
company and regular 
freelancer had seen it 
in action elsewhere 
and said it was so 
incredibly fast that 

SCI-FI EFFECTS WITH REDSHIFT IN 3DS MAX

01 Redshift as a renderer First, ensure 
that Redshift is the main renderer by 

going to the Render Setup window and switching 
the renderer to the Redshift render engine. 
Afterwards jump into the GI tab. Now set the 
Primary GI Engine to Brute Force, and then inside 
of Brute Force increase the Num Rays to a value 
of 512 or higher. 

03 Glossy refl ection material We need 
an almost black mirror for our scene. 

Utilise a large grid on the ground and apply a 
Redshift Architectural Material. Choose black as 
the Di� use Color and white as the Primary 
Refl ection Color. Raise Samples for Primary 
Refl ection and lower Glossiness to 0.9 to add 
some blurry refl ection.

04 Utilise refl ection rays To infl uence 
the refl ection of light-emitting geometry 

like the screen create a Redshift Incandescent 
material, and use a Redshift Ray Switch Node as 
Color input. Use Camera Color as your main 
texture and Refl ection Color as refl ection 
information. Apply the Incandescent material to 
your object. 

02 Place the light Now let's put a Redshift 
Physical Light into the scene. Change the 

Light Type to Area and scale it up. Choose a 
black-and-white HDR map for the Color Map. 
Lower the Intensity value to 75 and raise Samples 
to 512 or even higher for a clean-looking image. 
Underneath, in the Area rollout, uncheck the 
Bi-directional box.

Rainer Duda reveals how to render a robotic TV with a glossy refl ection, and give it a di� erent 
refl ection colour via Redshift's Ray Switch

05 Create atmosphere Time to create 
atmospheric magic. Press 8 on your 

keyboard and add Redshift Volume Scattering as 
an Atmosphere E� ect. Now increase the 
Attenuation to a value of 0.005. For volumetric 
lighting select the Light and increase the Volume 
Contribution to 0.007 in the Modifi er Panel. 
Increase Samples for a clean-looking image.

06 Add a vignette e� ect To add a cool 
vignette e� ect simply jump into the 3ds 

Max Environment and E� ects window with the 8 
key, and in the Environment tab choose the 
Redshift Photographic Exposure under Exposure 
Control and click Activate. Under Redshift 
Photographic Exposure Parameters>Film Settings 
increase Vignetting to 20.

RENDER MULTIPLE 
FRAMES AT ONCE
Redshift’s command line 
allows systems with multiple 
GPUs to render multiple 
frames at once and get a 
better CPU-to-GPU 
performance ratio.
--------------------------------
Nicolas Burtnyk, CEO and 
co-founder of Redshift 
Rendering Technologies

OPTIMISE 
TEXTURES
We’ve found it’s not the 
polycount that slows down 
rendering, it’s texture sizes, 
so work with the smallest 
texture resolutions you can 
get away with.
--------------------------------
Tom Box, co-founder of Blue 
Zoo Animation
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 Redshift's IPR is a 
huge plus for 

lighting variations 
and it enables you 

to tweak with 
accurate feedback 

to get the final 
desired result  

Jean-Michel Bihorel
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transform your 
tweaks with 
redshift's ipr

01 The IPR Redshift's IPR is a huge plus for 
lighting variations, and it enables you to 

tweak with accurate feedback to get the final 
desired result. It refreshes much faster than 
V-Ray would in the same situation. When I 
re-opened my scene, I was able to create this 
alternate render of Flower Figures.

03 Quick volume fog Usually this effect 
is a very expensive feature in other 

rendering software, volume fog here barely slows 
render time and adds a natural feel. Moreover, 
the fog is very controllable as you have a 
multiplier per light to say how much it should 
affect the fog. 

04 Depth of field With IPR you can 
tweak DOF precisely. The final render 

took some time to compute because I turned on 
DOF Volume Fog and GI but with fast feedback, 
you do save a lot of time on the look development 
and reach a nicer image faster than with another 
rendering solution. 

02 Translucency attribute I began 
creating the best shader for my flower 

elements. The translucency attribute of the default 
Redshift shader worked perfectly to give this 
two-sided lighting effect on the petals, letting roots 
show in-between as shadows on the back side of 
the petals. I mapped the translucency attribute to 
make detailed variations.  

we had to try it out,” explains 
Alastair Hearsum. “We did and 
were converted straight away. 
We had invested a fair bit on 
Arnold over the previous few 
years but it was clear that this 
was a game changer for us in the 
same way Arnold had been 
previously. It’s our default 
renderer. We turn to Arnold only 
when Redshift can’t do 
something, which is rarely." 

“Projects with all CG-enclosed 
interiors are the ones that slower 
renderers struggle with getting 
an acceptably smooth result. You 
end up compromising with 
image resolution, resorting to 
post-production, depth of field 
and so on. With Redshift you can 
turn all that stuff on, turn up the 
sampling and not miss the 
deadline. For example, one 
[piece of work] that we are most proud of and 
looks pretty is the Camelot ad we did just over a 

Home user Jean-Michel Bihorel explains how 
Redshift helped him to lower the time spent 
on adding effects in his Flower Figures

production alongside TV commercials, and they 
all use Redshift for their rendering.”

The inclusion of Redshift into Blue Zoo’s 
pipeline has meant that some changes were 
required. “The integration was pretty 
straightforward as it plugs into Maya the same 
way other renderers do. We needed to upgrade 
our graphics cards to newer ones with more GPU 
cores. We had a lot of assets we needed to 
convert to use Redshift optimised shaders, so we 
wrote scripts to automatically convert hundreds of 
shaders, avoiding very laborious work! 

“In an increasingly competitive world you need 
to take every advantage available; CPU render 
farms can be expensive to run, in terms of 
electricity, hardware and physical space. 
Reducing all of those [elements will] help to keep 
costs down. We currently have over 70 graphics 
cards on our farm, which means if a frame takes 
30 seconds to render, we can render over 
100,000 frames overnight!”

“Some other GPU renders require that the 
whole 3D scene you want to render is loaded into 
the memory on your graphics card, for modern 
complex scenes this is quite an impractical limit! 

year ago. The opening interior 
shot has a lot of bounced light 
and a Christmas tree with 
hundreds of thousands of fine 
needles, and yet Redshift just 
munched through it.”

Back in 2015, Blue Zoo was 
creating an animated TV 
series and the render farm 
backlog was getting bigger 
and bigger, so the team 
looked for an alternative way 
to render. “We tested out 
Redshift and were blown 
away by the speed, without 
sacrificing render quality,” 
says Tom Box. “So we opted 
to switch to use Redshift half 
way through the series, which 
is only done in exceptional 
circumstances, but the speed 
increase was exceptional!” 
The majority of Blue Zoo's 

work is now Redshift rendered, “We currently 
have four different children’s TV series in 

double-sided 
shading
Using the powerful Redshift 
Ray Switch shader, you can 
easily texture and light 
paper-thin objects without 
having to model them with 
actual thickness.
--------------------------------
rob slater, VP of engineering 
and co-founder of Redshift 
Rendering Technologies
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Blazing-fast workflows

01 The layout blocking phase For the 
Age of Vultures renders I used Irradiance 

Point Cache as a primary GI bounce and 
Irradiance Point Cloud as a secondary, which 
gave me really fast render times (ten minutes in 
2K). Because of the quick rendering speed, I was 
able to get more iterations and this helped me to 
make faster progress. 

03 Design the machine A steampunk 
theme was used for the central machine. 

Reusing elements I had from a different project, I 
was able to block something quickly. RailClone 
was used to make pipes going around the 
machine. I then created a few different metal 
shaders in Redshift and started assigning them to 
different machine elements.

04 DOF in camera For most of the 
objects I just used tileable textures with 

Redshift's Architectural material. The final image 
was rendered with real DOF using Redshift 
Bokeh. Redshift was fast enough to do this at the 
rendering phase without the need to do it in 
post-processing. During rendering, Redshift was 
using around 3GB of memory on the GPU.

02 Make the characters Inspired by the 
design of 17th century plague doctor 

costumes, I made characters in a similar style. 
The character's body was sculpted in ZBrush and 
the mask was made with 3ds Max. Redshift's 
Architectural shader was used for the robe with 
some translucency, and for skin I used Redshift's 
Skin shader.

Toni Bratincevic tells us how he used Redshift on two NVIDIA GeForce 780 Ti graphics cards to 
render Age of Vultures in 4K

Redshift avoids this 
by swapping the 
scene in and out of 
memory, so you can 
render bigger 
scenes than your 
graphics card could 
normally handle. For 
our Christmas 
animated short 
'More Stuff' we used 
Redshift. This made 
the project possible 
as we wanted a very 
high-quality CG 
finish, but had to 
render the whole 
two-minute 
animation over a 
weekend. This 
would have been 
impossible with CPU 
rendering. Having 
Redshift in our toolset gave us the confidence to 
take the project on with just eight weeks to 
complete it.”

OutpostVFX was established in 2013 and made 
the decision to use Redshift almost straight away. 
“At the time, as a small start-up, we could afford 
to be adaptable and look at emerging technology 
without huge procurement processes. As we’ve 
expanded we’ve refined our existing rigs with 
high-end gaming cards rather than Quadros and 
[created] a purpose-built pipeline and render farm 
to utilise Redshift at maximum power,” explains 
Danny Duke, managing director of OutpostVFX. 
“In most businesses, the speed of turnaround is 
hugely important, but when you couple that with 
visual perfection we had to look at a renderer that 
meant we could iterate really quickly, get sign-off 
from a client and then hit the final render. All of 
which means we can be more creative in our 
approach, which in turn means repeat business. 
Aside from our FX team (where we’re still using 
Arnold for particle simulations) Redshift is our 
go-to renderer on all CGI so it's 100 per cent of all 
our 3D environment and character work.” 

Currently, OutpostVFX is finishing a feature film 
called 47 Meters Down for the Weinstein Co. 
“When we bid on the project we expected around 
100 shots and then it quickly turned into over 
400, including fully CGI characters (humans, 
sharks and other sea life), caustics, set extension 
and so on. Without Redshift there’s no way we 
could have delivered so many shots in the same 
sort of timeframe. The speed at which you can 
seek approval before finalising the look, as well as 
producing final renders, is the key for us. Going 
from five seconds a frame at previs quality to 
around five or six minutes a frame for final 
production-quality beautiful artwork is the reason 
why GPU rendering is king.”

sampling
I would say it’s definitely 
worthwhile spending some 
time optimising the sampling 
settings correctly (the 
reflections, GI, light samples 
and so on). You can usually 
end up with significant 
performance increases.
--------------------------------
alastair Hearsum, head of 3D, 
Glassworks London
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